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PROCEEDI NGS

DR. COX: | wanted to wel cone everybody today
to our TB drug devel opment workshop. We will be
tal king a | ot about a regi men devel opnent and havi ng
sone di scussions around all that. | really do
appreci ate everybody making the tine to join us here
t oday.

And, first, let ne just start off with some
| ogi stics, just so we can plan ahead a little bit. You
may have noticed as you wal ked in, there is a w ndow
just beyond these |large roons and it is where lunch is
served. And so, if you can order ahead of time, so if
we can get your orders in, say, by about 10:30 in the
norning, that can help a little bit with the lunchtine
crunch, because then they're all prepared for serving
the individuals. So, it's always inportant to make
sure that everybody gets fed during lunchtinme, so just
check with that window, if you can. Hopefully, we'l
be able to do that during the break. The fol ks over
t here shoul d be expecting people to cone out.

Now, noving on to the topic for today. |

mean, as fol ks know here, probably better than I, the
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TB i ssue with gl obal burden of disease really is
phenonenal , a tremendous cause of norbidity and
nortality with 10.4 mllion new cases of TB reported
wor |l dwi de by the WHO. Wth 2.2 mllion cases in
patients living with H'V, and esti mates of 480, 000
cases of MDR-TB in 2015. So, the burden of disease is
tremendous.

We al so know, too, folks working this area
know how particularly challenging it is to devel op new
therapies for TB, and the treatnents are long, require
mul tiple drug therapy. And it's really not an area
that is economcally attractive for drug devel opnent.
While we know the burden of disease is |arge, the areas
of the world where the burden of disease is |argest are
not ones that have resources. And typically, it's |ow
and m ddl e-incone countries where there is limted
resources to be able to afford treatnent and access to
care can oftentimes be chal |l engi ng.

But, really, despite these chall enges, as |
| ook around the room and thi nk about the
acconplishnments of this group, the fol ks that have been

involved in TB work, | nean, it really is remarkable.
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And lots of credit goes to the TB comunity, including
the drug devel opers, the philanthropists, scientists
fromall sectors, patient advocacy groups, folks in
government, both here in the US and abroad, and
nongovernnental organi zations that remain dedicated to
the work of devel oping new therapies for TB and cari ng
for patients with TB

And, at least in nmy view, as | reflect on the
area, | think one of the things that has nade things so
successful in this area is really the attention to
sound scientific principles and the dedication to work
inthis field. W all recognize that this is an area
where there are unnmet needs and that we can exercise
flexibility and bal ance benefits and risks. But |
think what allows us to do that is that underlying this
foundation of flexibility is the sound science that is
going on in the field, and that's great.

If we can think back to TB therapies, the |ast
new TB drug approval here in the US was bedaquiline for
MDR- TB t hat was approved in late 2012. But for those
that follow the field, there has al so been a | ot of

ot her inportant activity that has been goi ng on out
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there reported in journal articles and press rel eases,
and such. And so, we thought it would be a good
opportunity to get the field together to discuss sone
of the inportant progress that has been made in the
field and share that nore broadly. That's one of the
reasons, too, why we'll talk sone about reginen
devel opnent .

And we're grateful, too, for the field's
general willingness to describe ongoi ng devel opnment
prograns and have the chance to hear from the groups
that are involved in this work. We'I|l hear sone
prelimnary results fromclinical trials to date, and
think we'll all benefit by hearing and | earning from

t heir experiences.

And then if you'll look at the agenda, too,
today, you'll see that we're going to span a range of
topics over areally fairly packed agenda. We'll start

out with hearing sone about the current TB | andscape
pati ent needs, and then nove on to preclinical and
clinical devel opnent with a focus on TB regi nen

devel opnment. And then to guide our discussion over the

course of the day, following the talks in the norning
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and the talks in the afternoon, we have a series of
guestions that we'll try and cover during panel
di scussions, both in the norning and the afternoon.
| ook forward to hearing those discussions, and | hope
everybody has a chance to engage in the panel
di scussi ons.

Today is a workshop, which is different than
an advisory commttee. |It's an informal chance for
di scussion; it's not a chance for formal advice to the
FDA. So, that lets you know that it's a little nore
freefalling, a little nmore flexible, and we think
that's a good opportunity, a good way to tal k about
where things are in TB drug devel opnent.

So, thank you all again for your interest,
your dedication, your commtnment to the field of TB
t herapeutics and with the shared goal of focusing on
devel oping and inproving treatnents for patients with
t uber cul osi s.

So, now at this point 1'd like to ask the
panelists to introduce thenselves. And if you can just
tell people who you are and al so your affiliation. And

so, that folks know, too, in the neeting materials we
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al so have di scl osures of conflicts of interest that are
avai l able so that folks may, if you're interested in

peoples' affiliations and the works that they're

involved in, that will be in the printed materi al s.
So, maybe at this point |I'lIl ask Dakshina Chilukuri to
start out with the introductions, and then we'll go

around the table this way. Dakshina?

DR. CHI LUKURI: Good morning. M nane is
Dakshina Chilukuri. |[|I'ma clinical pharnmacol ogy
revi ewer at FDA.

DR. PELOQUIN: |I'm Chuck Peloquin. [|'mthe
director of the pharmacokinetics |ab at the Coll ege of
Pharmacy at the University of Florida.

DR. PATEL: Good norning. M nane is Sheral
Patel. 1'ma medical officer at FDA.

DR. STARKE: Hi. |I'mJeff Starke. I'ma
pedi atrician from Bayl or Coll ege of nmedicine and run a
kids TB clinic.

DR. GEITER Larry Ceiter, vice president,
gl obal clinical devel opnent for TB for O suka
Phar maceuti cal s.

DR. TOERNER: Good nmorning. |'m Joe Toerner.
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"' m the deputy director for safety in the Division of
Anti-Infective Products at CDER, FDA

DR. NAHID: Good nmorning. M nane is Payam
Nahid. I1'mat the University of California-San
Francisco. | ama TB clinical trialist working with
the CDC TB trials consortium

DR. G TTERMAN: Steve Gtterman. |I'mwth the
Di vision of M crobiology Devices in the Center for
Devi ces at FDA.

DR. SCHITO. Marco Schito, scientific director
at Critical Path TB Drug reginens, Critical Path
Institute in Tucson, Arizona.

DR. VERNON: Good norning. |'m Andy Vernon.
" m chief of the clinical research branch in the
Division of TB Elimnation at CDC, and ny group
oversees the TB trials consortium

DR. HANNA: Debra Hanna. |'mthe executive
director of the Critical Path, the TB drug regi nens
initiative at the Critical Path Institute, Tucson, AZ.

DR. BANSBACH: Good norning. |'m Cathy
Bansbach fromthe Bill & Melinda Gates Foundation. |

play a role of the portfolio and platform | ead, which
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basically neans | work on product devel opnment wi th our
grantees and partners to try to have the greatest
i npact we can. So, pleased to be here. Thank you.

DR. SPI GELMAN:  Morning. M nane is Ml
Spigelman and I'mfromthe G obal Alliance for TB Drug

Devel opnent .

DR. NAMBI AR:  Good norning. [|'m Sumat hi
Nanmbi ar, director, Division of Anti-Infective Products,
CDER, FDA

DR. LOBUE: Good norning. |'mPhil LoBue. I'm

director of the Division of TB Elimnation at CDC.

DR. FARLEY: Good norning. John Farley,
deputy director of the O fice of Antim crobial Products
at CDER, FDA.

DR. LI ENHARDT: Good nmorning. |'m Christian
Lienhardt. I'mworking at the World Heal th
Organi zation in Geneva, where |'ml|eading a teamon the
research for TB elimnation, and that, anong other
t hi ngs, is doing guidelines for introduction of new
drugs and reginens for tuberculosis for countries,
menmber states of the World Health Organi zati on.

DR. VELLS: Good norning. |'m Charles Wells.
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"' mthe head of devel opment for the infectious disease
t herapeutic area at Sanofi.

DR. HUGHES: Good norning. David Hughes. |'m
t he seni or gl obal program head responsible for anti-

i nfective devel opnent at Novartis.

M5. HIGANS: H. |I'mKaren Higgins. |I'm
the statistical team | eader supporting the Division of
Anti-Infective Products at FDA.

DR. PHI LLIPS: Good norning. |'mPatrick
Phillips. 1'ma statistician now at the University of
Cal i f orni a- San Franci sco.

M5. LESSEM Hi. |I'mErica Lessem |[|'mthe
director of the TB project at Treatnent Action G oup, a
sci ence-based activi st organization.

DR. NUERMBERGER: Good norning. Eric
Nuer nmber ger, Johns Hopkins University with research
interest in preclinical and translational TB drug
devel opnent .

DR. YASI NSKAYA: Good norning. M nanme is
Yul i ya Yasi nskaya, clinical team | eader at the Division
of Anti-Infective Products, FDA

DR. | ARIKOV: Good nmorning. Dmtri larikov.
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" macting deputy division director of the Division of
Anti -1 nfective Products, FDA

DR. COX: Thank you all. And I guess | didn't
i ntroduce nyself. |'mEd Cox, director of the Ofice
of Antim crobial Products. And just so fol ks know,
too, the neeting is being webcast and it's also --
there will be a transcript that will be avail able on
t he nmeeti ng webpage after they produce the transcript.
So, it will probably be a few weeks after, sane pl ace
where the materials are already posted.

So, at this point, thank you again for
joining, and now !l will turn the chairship over to John
Farl ey and Phil LoBue, who will guide us through the
nmor ni ng session. John?

DR. FARLEY: Thanks, Ed. So, Phil and | wl]l
be taking us through the norning session, and the focus
of the norning session is Landscape and Preclinical
Approaches to Inform Clinical Candidates for TB
Conmbi nati on Reginens. And Phil is our first speaker.
As he nmentioned, he's director of the Division of TB
Eli mnation at CDC. He's been at CDC since 1999, and

has served as chief of the nedical consultation team
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as well as the associate director for science before
bei ng appointed TB division director. So, Phil, thanks
very much for being here with us today.

DR. LOBUE: Thank you very nmuch for inviting
nme. So, the outline of nmy talk, I'"'mgoing to briefly
tal k about the TB burden in the United States and
gl obally, and current treatnment regi nens. And doing
this pretty quickly at a high level, as | expect the
vast majority of people in the roomare famliar with a
ot of this information, but just for conpleteness, for
t hose who may not be as famliar. And then spend the
rest of the presentation tal king about sone of the
chal l enges, at |east fromthe CDC perspective.

So, for those of you who are not famliar with
ki nd of the standard abbreviations for drugs and sone
of the other ternms, | just wanted to |ay those out
here. So, the international single letter
abbrevi ations for various drugs. His isoniazid, Ris
rifanmpin, Pis rifapentine, Eis ethanmbutol, Zis
pyrazinam de. | use FON for fluoroquinol ones, MR for
mul ti-drug resistant TB, which is TB where the isolate

is resistant to isoniazid and rifanmpin. It could be

www.Capital ReportingCompany.com
202-857-3376




10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 17
other drugs in addition to that. A subcategory of MR
is extensively drug-resistant TB, or XDR, which is MR
pl us resistance to at |east fluoroquinol ones and
injectables. And then LTBI is |latent tuberculosis
infection, which is a condition where a person tests
positive by a skin test or interferon-ganm rel ease
assay but don't have any clinical evidence of disease
by x-ray or synptons. But those people are at risk for
progressing to TB di sease and getting sick

So, a brief overview of the burden of TB, both
in the United States and globally. United States is a
| ow i ncidence country and as you'll see on this slide,
we're tal king about orders of magnitude difference in
terms of the US problem versus globally. So, starting
out with the nunber of new cases of disease, in the
United States we have a little over 9,000 cases, where
globally there are over 10 mllion each year. Those
translate into case rates for the US of 2.9 per 100, 000
as opposed to 142 per 100,000 globally. In the US our
preval ence of MDR is fairly low at about 1% so in 2015
it was 89 cases of MDR-TB as opposed to gl obally,

where, as Ed already nentioned, we're tal king about
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al nost 500, 000 cases each year.

XDR in the US, usually we have between 0 and 6
cases per year. W had one in 2015, the |ast year that
we have our surveillance data for, and globally
esti mat es of about 45,000. Also, obviously, the
preval ence of HIV anong persons with TB varies quite a
bit fromcountry-to-country. In the US, it's less than
10% We had 539 cases in 2016; globally there were 1.2
mllion, but there are obviously parts of the world,
such as Sub-Sahara in Africa, where the preval ence can
be 50% 60% or nore of HI'V anong persons with TB. W
have relatively few deaths at 493 as opposed to 1.8
mllion worldw de.

And then, finally, latent tuberculosis, which
al though it is an asynptomatic condition and doesn't
cause any immedi ate i ssues and persons are not
infectious, the problemis that these are people who
are at risk for ultimtely getting TB disease. In
fact, in the US, that's where about 85% of our cases
ultimately cone from and both in the US and gl obally
recogni ze that if we're going to elim nate disease, we

actually have to deal with this problemnore
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effectively. There have been nultiple nodels that have
shown that ultimately you cannot elininate TB under
current circunmstances wi thout effectively addressing
LTBI .

But di sease burden is not kind of uniforny
distributed. It tends to be concentrated gl obally.

Si xty percent of TB cases occurred in just six
countries, and I show them here. Not surprisingly,
these are the nobst popul ous countries in the world,
such as China or India, but other countries which are
| ow i nconme, such as Nigeria, Pakistan, have quite high
TB rates and contri bute substantially to the global TB
bur den.

Anal ogously in the US, alnost 60% of our TB
cases occur in just six states. Not surprisingly,
again, these are sone of the nore popul ous states,
including California and Texas, New York, Florida,
I1linois and Georgi a.

So, nmoving on to current TB regimens. So, for
drug-suscepti ble TB di sease we divide the reginen into
an intensive phase, which is the first two nonths, then

a continuation phase, which is the next four nonths.
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And the standard regi nen both in the US and gl obally
starts with the four drugs of isoniazid, rifanpin,
pyrazi nam de and et hanmbutol for the intensive phase,
and then isoniazid and rifanmpin for four nonths in the
continuation phase. The dosing is daily recommended
globally, and daily is the preferred dosing reginme in
the US. For directly observed therapy, which 1"l talk
alittle bit about later, it actually is generally the
recommended way of treating TB in the US, and the Wrld
Heal t h Organi zati on gui dance says it may be offered.

Moving on to nmultidrug-resistant TB. So, in
the US, basically, we use reginens of four to six
effective TB nedicines, and those are based on the
results of drug susceptibility testing. The
conventional duration is 18 to 24 nonths. There is now
a shorter duration of regimen recomended gl obally, and
that's for people who are not previously treated with
second-1line drugs, and who -- resistance to
fl uoroqui nol one and second-1line injectable agents is
excl uded or considered highly unlikely. That reginen
is not currently recommended in the US. However,

gl obally, as you can see, that 9- to 12-nonth regi nen
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may be used instead of the conventional reginmen for
patients who fit those categories. For those who
don't, the recommendation globally is that there are at
| east five effective TB nedicines during the intensive
phase, which is the first eight nonths, and then 20-
nonth total duration for conventional treatnment is
generally what is recommended for nobst patients.

Moving on to |latent tuberculosis, there are a
number of reginens that are available. The ol dest one
is isoniazid alone, and both the US and WHO r ecommend
that for 6 to 9 nonths daily. Moire recent reginens are
i soniazid and rifapentine for 12 weekly doses;
rifanmpin, which in the US is recomended for 4 nonths
daily, globally 3 to 4 nonths daily, and then the
conbi nation of isoniazid and rifanpin, which is not
currently recommended in the US but is recomended
globally for 3 to 4 nonths daily.

So, I'"mgoing to nove on now to the chall enges
that we face with these current treatnent regi mens from
the CDC s perspective.

So, nunber one is duration, and Ed al ready

mentioned that and |I've already covered that basically
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by goi ng through each regi nen duration, but you can see
that generally for TB di sease we're dealing with at
| east six nmonths of treatnment. For drug-resistant TB,
it can be two years or |onger, so long reginmens with
mul ti ple drugs. That can engender substantial cost, as
| will talk about in subsequent slides. There is
substantial toxicity associated with a |lot of these
drugs and regi nens. There are issues with drug-drug
interactions with these |long regi nens, which are
mul tidrug and potential toxicity. W have issues with
adherence. And then, finally, obviously, outcones,
what we're all about. W would like to cure pretty
much everyone, and with drug-resistant TB, that really
becomes a significant issue.

So, while I went through that list, | don't
think you can really talk about these challenges in
i sol ation because there are inter-relationships and
there is interplay between them So, if you have an
i ncreased duration of a reginmen, that's going to
increase the cost, it's going to tend to decrease
adherence and increases the risk of toxicity, because

the longer, just by probability, |onger a person's on a
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drug the nore chance there is for toxicity. Toxicity
wi Il increase costs and decrease adherence. Increased
costs will decrease adherence if people have to pay for
part, even part of their reginmen, which is fairly
typical in many parts of the world and in the United
States. And then obviously if you don't have good
adherence you're going to get worse outcones, and al so
W th worsening toxicity you're going to get worse
outcomes. | don't need to cover every pernutation of
this, but just to make the point that these things are
highly interrelated and all of them pose a problem

So, let's start talking with costs. So, if we
just look at the direct costs of treatnment, globally
for drug-susceptible TB the estimtes are that the
direct costs are between $100 and $1, 000 for a course
of treatnent. That goes up substantially with MDR-TB,
where the estimates are $2,000 to $20,000. 1In the US,
the costs are even nore. For latent TB, the cost is
about $500 to treat, for exanple, with 3HP. For
treating TB di sease, the estimted average cost is
about $18,000. Now, a lot of that is not related to

drugs. |'lIl show those specific drug costs in the next
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slide, but in US, where other nedical costs are high,
particularly when you factor in hospitalization costs
for average cost, the costs are substantial, so about
$18,000 to treat TB disease in the US. But when you
start noving into the drug-resistant forns of TB, which
is shown in the panel on the right, we start off wth
drug-susceptible, as | said, $18,000 direct cost. |If
you start factoring productivity and other indirect
costs, so societal costs, that can go up to $45, 000.
However, once you nove to MDR-TB, where the treatnment
is much longer and nore toxic with nore difficult to
manage drugs, the direct costs, where hospitalization
is also nore, it can go up to $154,000 with the
productivity costs al nost $300,000. And then noving to
XDR, the nost resistant formof TB, the direct costs
are just under $0.5 mllion, $494,000, and then when
you add in the productivity | osses and ot her soci etal
costs, we're conming close to $700, 000 per case.

As | said, those costs are not just the drugs;
there are many other costs that go into it. So, when
we | ook at just the cost of drugs in the US, for drug-

susceptible TB, it's about $400 for just the drugs for
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drug-susceptible. The global, as you get drugs to the
gl obal drug facility, it's about $40 internationally.
When you start noving to MDR, the conventional reginen,
the drug costs in the US are about $58,000. d obal
drug facility internationally is $2,000 to $5,000. W
don't use the short course treatnent in the US, but you
can decrease costs internationally to about $1,000 if
you use the MDR short course. And then we have
estimated drug costs for the US for XDR at $164, 000.

So, you can see that with drug-resistant TB these costs
junp quite substantially and becone really a burden on
pati ents and public health prograns.

And then toxicity. | did not go through every
possi ble formof toxicity, but there are many, but just
wanted to illustrate a few points. Wen we deal with
drug-susceptible TB, there are obviously a nunber of
other toxicities associated with each of the individual
drugs. But primarily the ones that prograns have the
nost problemw th is hepatotoxicity, especially since
you have nultiple hepatotoxic drugs in that regi nen
particularly isoniazid and pyrazi nam de.

Wth drug-resistant TB, you really start
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seeing nultiple toxicities and severe ones from
hepatotoxicity -- kidney disease, ototoxicity,
psychosis, this whole list of individual toxicities
associ ated with the various drugs and many of which can
be very serious and often result in that individual
drug having to be stopped, and which obviously inpacts
the ability to conplete the reginen.

And then for LTBI, again, the two nmain ones
that we tend to see are hepatotoxicity, particularly
with isoniazid-containing reginens, and then
hypersensitivity reactions with rifanmycin-containing
regi mens. Again, those are not exhaustive lists, but |
think the major ones for these different forns of
di sease.

And | nmentioned drug-drug interactions, and
here | just used two exanples, isoniazid and rifanpin,
whi ch obvi ously are very commonly used in the regi nens.
And, as you can see, for both isoniazid and rifanpin,
"' mnot going to go through these whole lists, but you
can see there |lots of drugs with interactions that
occur that really people have to be aware of. And they

have to at |east alter dosing of either the TB drug or
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the drug which it interacts with. And so, this is
anot her issue that has to be considered when you're
treating people with TB.

And adherence. So, if you're going to get a
cure, the person needs to be adherent to the reginen.
And this is where directly observed therapy cones in,
which is the practice of having patients swallow the
antitubercul osis nmedicines. The point is, you don't
want peopl e, one, not conpleting, but also taking
i ndi vidual drugs at different tines, which is one of
the ways that drug resistance develops. And so, to
prevent that from happeni ng, having someone nmake sure
that the patient takes all their drugs all the tine
t hrough conpl etion of therapy is a standard practice in
the US and in many places globally. But it is
resource-intensive and costly because the standard
practice has been actually to have sone kind of trained
worker fromthe health programdo this. Various areas
in the US and gl obally now | ooki ng at ways of using
di fferent technol ogy, video, electronics, smartphones,
to try to cut down sone of those costs. And so, that

may hel p, but this still resource-intensive.
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And then there are other things that we try to
do to get patients through, what we call patient-
centered care. And so, incentives, which are
i nnovations that try to notivate the patient that are
tailored to individual patient desires and needs. And
t hey should be neaningful, things like gift cards and
food vouchers. And then the other thing that is used
are enablers, which are other interventions to assi st
the patient in conpleting therapy. Really, it's nore
about renoving barriers, so making sure they can get to
clinic. They want to get clinic but they can't because
they don't have transportation or that clinic hours are
just inconvenient for their work schedule. So, things
t hat enable them and help them get through their
treatnment. Again, these things cost npbney.

So, finally, outconmes. So, if we do
everything right, where do we went up? Well, | think
in general, other than drug-resistant TB, these are
fairly good. But obviously 100% would be -- or as
cl ose as possible, 100% would be better. But we start
with latent TB, treatnent efficacy for the reginen is

around 90% The issue there is conpletion. Especially
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with a |l onger course regi nen of nine nonths of
i soniazid, at best you m ght see 50% There are nany
studi es whi ch show conpl etion nmuch, much | ess than
that. We have found with the shorter regi nens, such as
three nonths of isoniazid or rifapentine, now we can do
substantially better, sonewhere around 80%

Wth drug-susceptible TB, nost of the clinical
trials show you reach about a 95% cure. \When you
translate it in the programmtic setting it's not quite
as good, and that very much depends on how good the
programis. But generally, you're |looking at 85%to
95% success neasured by cure or conpletion.

Wth MDR, not as good. We were surprised to
find that actually in the US progranmatic setting that
recent publication showed that we coul d get about 80%
90% success. Overall, globally it's been closer to
50% al though there are definitely places that do
substantially better, and especially with the newer
short-course MDR therapy seeing higher success rates
than that 50%

So, finally, again, fromour perspective at

CDC and mai nly focused donestically, what are the
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things that we're |ooking at and trying to inprove, and
what has been our focus? Really, our focus has mainly
been on duration and shorteni ng duration, because as |
showed earlier, duration affects so many other things -
- cost, toxicity, adherence. W know with current
treatnent we can do pretty well and get pretty good
results, but it would really be better in terns of
resources if we could get this shorter and actually
potentially use sone of the saved resources to expand
nore into the LTBI realm

So, Andy Vernon is going to talk in nore
detail about TBTC, but just to give you an idea,
overvi ew of our focus, looking at trying to decrease
the duration of drug-susceptible TB to four nonths, for
exanmpl e, or decrease the duration of treatment for LTBI
for four to six weeks. And globally there are many,
many ot her things that are being addressed, and so |
certainly -- this is not an exhaustive list, but just
for conpletion of tal king about MDR-TB, again, in termns
of duration, people are aimng to get to nore of the
Si x- to nine-nonth range, which is being addressed in

trials. And also with that shorter course, want to get
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to the 85%to 90% success as opposed to the overal
average of kind of 50% currently. So, | will conclude
there and thank you, and turn it back to my coll eague,
John. So, | don't know about tim ng, whether we'l
have time for questions or whether we're going to hold
based on where we are?

DR. FARLEY: Sure. Wy don't we see how we do
after Cathy's tal k?

DR. LOBUE: Okay. Thank you.

DR. FARLEY: Shall | introduce Cathy?

DR. LOBUE: Yes.

DR. FARLEY: So, Cathy Bansbach is portfolio
and platformlead for the Bill & Melinda Gates
Foundati on, global health program strategy team for TB.
Their goal was to reduce the incidence of infection and
di sease, and she has worked in this field for over 20
years. We |look forward to hearing formher this
nor ni ng.

DR. BANSBACH: Thank you. |'mrelatively new
to the field of TB, only having joined the foundation
two years ago, but | do have quite a bit of experience

in drug devel opnent.
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Being new to the field, I went to nmy first
union neeting in Liverpool |ast year, and | |earned a

very sobering statistic, which is that sonmeone dies of
TB every 18 seconds. That was a rem nder of why we do
what we do.

At the Gates Foundation, our goal is to try to
accel erate the decline in incidents by breaking
transm ssion. And in order to identify where we could
best place our investnments to have the maxi mum i npact,
we conm ssioned a Patient Pathway Analysis from 11 of
t he hi ghest preval ence countries and | earned that in
the world overall, approximtely 25% of people are
never even di agnosed with disease. O those who are
di agnosed, approximtely 12% never initiate treatnent,
and of those who do start treatnment, alnost 20% don't
conplete. This is an abysmal picture and sonething
that gives us a | ot of opportunity for investnent, but
there was no specific one place that we felt we shoul d
pl ace all of our bets. And so, the foundation's
approach has been to devel op a portfolio of
interventions to try to close sone of these gaps in the

care cascade. And the one we'll be focusing on today
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is the work that we're doing to support a shorter
uni versal drug reginmen. But before going there, | just
wanted to review what's been on drug devel opnent in TB
over the past decade.

There are five basic approaches. The first is
actually one that's borrowed somewhat from oncol ogy,
where you take standard of care and you add on an
addi ti onal conpound in the hopes of inproving efficacy.
Al t hough since it's an add-on, you really don't do
anything for the underlying safety issues with the
background therapy or the duration or the cost. In
fact, adding on will probably add cost. What you do
gain is faster developnent time. So, we consider this
a fast-to-market but unfortunately slow to inpact,
because you're only affecting the MDR popul ati on.

A slight variation on that nodel would be to
switch out one of the nolecules in the optim zed
background regi men and substitute it with a better
conpound, again with the goal of increasing efficacy.
And you may, if you switch out a toxic elenent,
actually increase safety, but the question mark as to

whet her you can affect duration, chances are the new
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agent won't be in | ower cost than the one you're
swi tchi ng out but, again, you have a faster devel opnent
time. Both of these approaches, however, have a
liability that by adding into what could be a failing
regi men, you do carry the risk of resistance to the new
drug.

Agai n, borrowi ng fromour friends in oncol ogy,
the TB Alliance has taken a very brave approach to
devel opi ng a brand-new reginmen in the XDR and pre-MDR -
- pre-XDR popul ati on, where they conbi ne bedaquili ne,
pretomanid and linezolid. And here they saw, as Mel, |
think, will tell you a little bit later, dramatic
efficacy, and inprovenent in safety conpared to what
XDR patients are generally treated with, and a nuch,
much shorter duration -- six nonths as opposed to the
up to 20 nonths that we heard about just now.  Cost
will not be |lower. Developnent tinme was rather quick
considering, and the risk of resistance, because all of
t he conmpounds in that reginen are new, should be
extrenely | ow.

Then if you nove fromthe MDR- XDR pati ent

popul ations that can tolerate sone risk given the
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benefit and | ook at the rifanpin-sensitive popul ation,
there are two nodels. One was used in the REMox
studi es, where you swap out one elenent, in this case
either the isoniazid or the ethanbutol and replace it
with nmoxifloxacin. Here the goal was to shorten
treatnent. As we all know, that didn't work. The
regi men was effective, but no nore effective than HRZE
itself.

And then, finally, the pathway that the
foundation is currently supporting, which is our
uni fi ed devel opnment regi men, which enrolls patients
both rifanpin-sensitive and rifanpin-resistant. And
the idea here is, at least in the rifanpin-resistant,
to improve efficacy. | don't know that we can actually
denonstrate inproved efficacy over 90% 95% which we
see in clinical trials for the rifanpin-sensitive
popul ati on, but we should see better safety, better
conveni ence and duration. Cost will probably not be
lower, but it will take nmore tine. Devel opnment time is
t he cost you pay for having a greater inpact by being
able to address all of the patients in the TB

popul ation and not specific subsets.

www.Capital ReportingCompany.com
202-857-3376




10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 36

So, to expand a little bit on what the unified
devel opnent path |l ooks like, it's pretty vanilla up
until you get through Phase 1. Then you would nove
into a 14-day study in TB patients for the first tine
to | ook at antibacterial activity, that's your
nmonot herapy EBA. Then you woul d open up a new study or
potentially amend -- carry on in your initial EBA with
conmbi nations of various reginmens that either
preclinical data or clinical information have given you
a sense woul d be good reginens, test a variety of them
in the rifanpin-sensitive patients only, because if
there is a problemyou have a sal vage therapy in HRZE.
Then take that information and then study, rather than
for 14 days, look at the reginen for two nonths to get
additi onal safety. Now we nove into both the rifanpin-
resi stant and rifanpin-sensitive popul ati ons and we use
HRZE as a control for the drug-sensitive, the rifanpin-
sensitive popul ation, but we also have the rifanpin-
resistant armas an experinental.

And then, finally, if we find a reginen that
neets all of our criteria, you would nove into Phase 3.

You woul d be | ooking to denonstrate shortened
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treatnent. Four nonth is the current nodel, but we
hope at sone point we'll be able to make that even

shorter. And here we're |ooking for noninferiority in
the rifanpin-sensitive popul ati on and hopeful ly
i ncreased efficacy in rifanpin-resistant.

So, what can we do with this drug devel opnent
pat hway to accelerate? Wen | first | ooked at the
pat hway, | said to nyself, 14 days in healthy
volunteers, then 14 days in patients; can't we do both
of those studies in patients? And the reason | asked
t hat question was, mnmy background in hepatitis C
research, where we have a very good, real-tine
bi omarker in viral |oad, and we were able to enrol
patients in Phase 1, the nultiple ascendi ng dose study,
whi ch was probably nore inportant in hep-C than in npst
t herapeutic areas because we don't have an ani mal nodel
that we can trust in hepatitis C. So, getting the
answers about activity in the patients as soon as
possi bl e was very inportant.

And during that program we went through three
| ead conpounds, very rapid succession. The third

conpound had the potency that we were | ooking for, but
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we noticed that after four days we could see resistance
energing in the popul ation. So, we anended the
protocol and did a conbination study in the MAD st udy,
where we added interferon, which is part of the
standard of care. And now, to our surprise, not only
did we see greater antiviral activity right from day
one, but we were able to overcone the resistance
problem So, here very quickly we were able to get a
| ot of information about how our drugs were performng
in the population of interest, not the |east of which
is we get to understand the safety in what can be a
nore sensitive patient population. So, that's one
thing. Let's conbine the MAD and EBA.

There is no reason not to link the conbination
and nonot herapy parts of the EBA study, provided you
have the underlying preclinical toxicology to support
that. And one of the things that you could gain from
that is if you have a conpound |i ke bedaquiline that
doesn't have particularly strong activity in a 14-day
EBA, by then very quickly getting information of what
happens when you put it into a potential reginen can

really accel erate devel opnent.
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And while we're on the topic, why stop there?
VWhy not conbi ne option 1 and option 2, so that you use
patients in your MAD study and you go right into a
conbi nati on study.

And then, finally, once we have our hands on a
real -time biomarker, it would be fantastic if we could
do adaptive Phase 2/3 designs, where you take a nunber
of prom sing reginens into your Phase 2 part of the
study, very quickly identify which ones are potentially
better, and then carry out the full Phase 3 six-nonth
cure with those reginens.

So, that's where we're thinking of going. |I'm
hopi ng that we can have a nice panel discussion around
what sorts of nonclinical and other informtion you
woul d want to have in order to try sonme of these
options in the field.

So, we nentioned the universal reginmen. Wat
|'ve done here is basically summari zed a | ot of work
t hat was done with Chris John and the nenbers of the
WHO task force to tal k about what woul d be the regi nen
profile. And here we're |ooking for shorter reginens.

| have six nonths there, but | think we'd all like to
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see four nonths or |ess.

Sinmpler. One of the great notions behind the
uni versal, or pan-TB reginen, is that when a patient
wal ks into the clinic and receives a diagnosis of
t ubercul osis, you could initiate therapy right then and
there. You don't need to know if they're rifanpin-
sensitive or resistant to isoniazid, sensitive or
resi stant, because the reginen won't contain any of the
conmpounds for which there is pre-existing resistance in
the popul ation. We're hoping that the regimen wll be
all-oral, soit's easier to take. O course, we wll
be considering, as they are devel oped, whether |ong-
acting injectables can play a role here. And, of
course, in order to help prevent cross-resistance of
conpounds, it would be great to have fixed dose
conbi nations, where that is possible.

As far as safety, | knowit's aspirational,
but we would |like to have no | aboratory or clinical
nmonitoring, because the reality in the field is that
even if the drugs are | abeled for nonitoring, it's not
getting done. And so, if you can build inherent safety

into the regi nen by choosing the right individual
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conpounds, you should be able to address this. Again,
if we're going to be using FDCs, we can't have a | ot of
dose adjustnents, so we need to have conpounds that
don't need to be wei ght-banded or don't have ot her
liabilities like that. And obviously, because of the
co-epidemcs of H'V and di abetes, we have to be very
t hought ful about the potential DDI liabilities. And
all, of course, at affordable cost.

So, where is the chemcal matter com ng from
to build these fabul ous new reginmens? This is a page
fromthe Working Goup for New Drugs that shows what is
currently in | ate-stage preclinical and through Phase
3. I've squared in red the conpounds in which the
foundation is currently investing either through grants
to the TB Alliance or our work with Lausanne on PBTZ,
and we are in discussions currently with O suka about
supporting their work in this area.

So, in sumary, what are the chall enges of
this brave new world that we're about to enter into?

We finally have a pipeline, which is very exciting but
is also very challenging. How do you choose the best

conbi nati ons of drugs out of this rich diversity? And
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so, Debra Hanna will be telling us a little bit about
the work that is going on at CPFTR to try to develop a
holistic view, bringing together the data fromin
vitro, in vivo and clinical information to try to give
us some better sense of how to find the best
conbi nations. By | ooking at two-nonth data and
extrapol ating to what m ght happen after six nonths of
treatment or even six nonths’ foll owup, we do wind up
carrying a lot of risk into our Phase 3 studies, and I
think that that's sonething that the field needs to
t hi nk about. How can we better utilize data from 14-
day or two-nonth studies to help increase our
probability of success of cure?

|"ve said before, if we finally had a
treatment response bi omarker what | couldn't do, and so
the field is looking at a variety of opportunities,
sput um and non-sputum assays, between O suka and CPTR,
we're in the mdst of trying to qualify a [anmb sputum
assay. Cliff Barry and his group are doing a | ot of
work with PET-CT imaging to see if that can be used as
an early indicator of activity, and there is a | ot of

work going on in immune response markers, be they
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genetic or otherw se.

Two questions 1'd like to | eave you with, for
the panel to discuss later, and that is, we all know we
have to do regi nen devel opnent. Resistance is real
VWhat kind of preclinical safety informati on do we
really need in order to study conbinations in the
clinic? Do we need to do nonclinical conbination
safety studies? Are they really helpful or is
understanding the liabilities of each of the individual
conponents and know ng what to nonitor for, when we get
to the clinic, sufficient? And, again, the continuing
guestion of how do we find the best regi nens, and what
is best? Thank you. Ten mllion people waiting for
us.

DR. LOBUE: Thank you. Qur next speaker wl|
be Erica Lessem FErica is director of TB-HV at the
Treat nent Action Group; an independent research and
policy think tank. Erica oversees TAG s activismfor
research and access to inprove tools and services to
prevent, diagnose and treat TB and TB-HI V. Thank you,
Erica.

M5. LESSEM Thank you. 1'd like to start by
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t hanki ng the FDA for hosting this inportant workshop,
and for allowing a nenmber of civil society such an
early slot on the agenda today. [It's very appreciated.
It's not that common, and just one of the many exanpl es
of how FDA's Office of Antimcrobial Products under Dr
Cox's leadership really tries to neaningfully engage
with the community. So, | just wanted to acknow edge
that. And | wanted to thank all of you for being here,
because | think it's clear that even though we m ght
have sone differences of opinions about the best way to
proceed, all of us really are trying to do better for
people who are affected by TB. And | think what we've
seen fromthe earlier presentations is that what's
really nost inportant for patients is how we can get
safer, easier, and in the case of drug-resistant TB,
nore effective treatnent.

So, why do we need new treatnents? | think
Dr. LoBue and Dr. Bansbach presented it very nicely,
but here's another way of looking at it. This is from
an activist poster at the Union Conference in 2014.
It's just not good enough. We woul dn't accept these

ki nd of side effects in alnost any other disease area,
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and we certainly shouldn't in TB, since we've been
treating it for so many decades.

We have made a | ot of progress in recent
years, but TB has been operating froma position of
scarcity, and that doesn't poise us well to do better.
And | think we need to really think about taking a nore
bol d approach and asking for nore for patients, and
building that, really, into the research and regul atory
pat hways. We all here are very well aware of the
critical funding gaps, and given the short tinme frane
for the talk today, I'll |eave the questions of
i nvestnments for another day and just kind of focus on
t he research and regul atory consi derations that those
of us in the roomcan influence, and how we can best
enpl oy the resources that we have.

So, | think there are several overarching
questions that | and sone of the other comrunity groups
that we work with have been thinking about. | hope you
can see the text. | mght have had sone Mac-to-PC
conversion issues here. So, there are a |ot of
questions. Wen is it -- when do we have enough

information to go into Phase 3?7 How can we bal ance the
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need for really wanting to accelerate research with
maki ng sure we have all of our ducks in a row, to make
sure that we're being ethical in terns of noving
forward when we really know enough about safety and
efficacy to open up a trial and to start going for
regul atory approval ? When, if ever, is it appropriate
to forego a control or to forego random zation? This
is areal problemin drug-resistant TB, as all of you
know, since we don't have a great, validated standard
of care.

How can trials generally be conducted
ethically in a way that we get information about a drug
or reginmen while standards of care are changi ng? And
how can adopting new treatnents that we have sone
evi dence, especially fromkind of routine programmtic
use, and we want to do the best things for patients,
how can we bal ance that with being able to nake sure we
can still collect enough data and not inhibiting data
col l ection?

How can we avoi d perpetuating the current
state that we're in, where we're using drugs and

regi mens because it's the best thing that we have, but
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we still don't have the conplete evidence that we woul d
want to to support their safety and efficacy and
opti mal use? And how can we bal ance the urgency of the
i mmedi ate access needs that we see for patients around
the world with the inportance of really knowi ng the
full profiles of the drugs or reginens that we're
usi ng?

And anot her thing that I want to ask, since
we're here at FDA is, how can FDA be enpowered to hold
sponsors accountable for delivering on conditions of
approval ? How can we better position FDA to really ask
for what's needed in this field? And | think it's
i nportant to point out the broader regulatory climte
here.

There is a m sconception, | think, anmong sone
policymakers that patient groups only want faster
access to treatnent, and that's not true. Patients
want access to safe and effective treatment that has
been studied. And TAG where | work, was founded by
people with H'V, who really wanted nore research and
nore data to know whether the treatnents that were

being given actually worked and were safe. And | think
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because TB has been the victim of decades of
underi nvestnment and we still don't have an opti nal
standard of care for MDR-TB, that puts us in a
difficult position to say what the ideal trial design
shoul d be.

And so, we have a | ot of TB-specific issues,
but nore broadly there is a climte of pushing for
increasing regulatory laxity fromthe 21st Century
Cures bill that was approved in the end of |ast year to
the Right to Try Movenment, which is really pushing for
much earlier preapproval access. And sone parties are
vilifying the inportant role that regulatory
authorities play and they are over-sinplifying the
conpl ex chal | enges of bringing a [ product to market].
It's much easier to say, oh, it's the governnent that
is being too slow. Well, we know that that's not true.
And | think if these pushes are successful, we're
really in danger of being in a pre-FDA era, and that's
not going to be good for any of us, either for
patients, for the broader community, or even for the
sponsors, who would then really be on the hook for

this.
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I n our experience, FDA has been highly
transparent and tinely inits reviews. Already has a
| ot of useful pathways for guaranteeing preapproval
access and for accel erated approval, and has several
i ncentives for drug devel opnent. So, that's why we
sent FDA a valentine | ast February. But since a |ot of
us are really focused on TB, | just want to kind of
frame this in the bigger picture that TAGis really
concerned about, about jeopardizing the very strong and
transparent regulatory authority that we have here in
t he US.

So, goi ng back kind of nore specifically to
TB, sone of the things that we've been thinking about
as a comunity are approaches to finding this bal ance
bet ween getting the answers and noving trials
efficiently and having access in the neantinme. So,
a lot of these things need to be considered on a case-
by-case basis. But | think we're already learning a
|l ot fromthe experience that we've had in the past
decade or so of sonme revitalization of clinica
research for TB treatnent.

So, just to point out a few of these kind of
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options and things that we want you to think about and
| hope will solve all of this today. Seam ess designs
woul d be -- are really useful, | think, for maxi m zing
efficiency. They allow the npost advantageous arnms to
nove forward, but also really cut down on the del ays
t hat m ght happen for having to go through regul atory
approval in rmultiple countries for nmultiple sites.
We're also very supportive of Phase 2c designs, to
gat her nore evidence about our reginen before noving to
Phase 3, as well as to validate endpoints. As we heard
fromCathy's talk, we really need sone better endpoints
and bi omarkers in TB.

And speaki ng of endpoints, I'd like to
encourage the group here to consider endpoints that
m ght be an alternative to kind of standard rel apse-
free care, especially if we're thinking about pre-XDR,
XDR. It mght be useful to think about adverse event-
free, relapse-free care as an outconme. That could help
reduce sanple size as well as give a |lot of information
that is very relevant to patients and providers, and we
could kind of build some of the safety considerations

into the outcone itself and allow for superiority
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studies to happen in that way even when a reginen is
not expected to increase efficacy. So, |I'mjust
thinking, if the regimen that is being studied in the
Nl X trial, the BPaL regi nen wi nds up continuing to | ook
as good as we're all hoping it does, then what's next?
That woul d potentially set a higher bar for efficacy.
We nmight not want to be focusing on increasing the
efficacy in terns of superiority, but certainly we
woul d want to reduce the linezolid toxicity. And so,
can we think of other endpoints that really capture
what's inportant to patients and to progranms and to
providers in that?

And t hinking al so about this, we have sone
concerns that noninferiority studies may be setting the
bar too low in sonme cases, especially when margins
all ow for potentially even worse performance than the
conmparators. So, | think if we can think of innovative
endpoi nts, we m ght be able to think nore about doing
superiority studies rather than noninferiority studies
for sone conditions which really don't help us kind of
nove the forward bar forward or raise the bar for

patients.
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And then there's the question of a control,
and | didn't put bullets under this because it's really
hard to summarize. But | think the main point here is
we really want to nove the field out of the dark that
we're in right now of not know ng how regi mens perform
in clinical trial settings or conpared to each other.
And we acknow edge the limtations of the existing
feasible controls for MXDR TB particularly. But we
hope that if the reginens that are in devel opment now
continue to performwell, we can have a new standard of
care that would set a higher bar for a control and can
obvi ate sone of these questions.

And | just wanted to flag, too, with the
guestion of controls, because we've heard this as we
revi ewed sonme protocols that a regulator m ght have
approved a study design. But | wanted to flag to you
that for studies proceeding w thout a conparator,
normati ve gui dance can still be very challenging to
fornmul ate, as can garnering conmunity practitioner and
programmti c support.

So, one question is the regul atory piece, but

that's not really the only approval that would need to
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be in place to actually get reginens to patients. And
so, | would encourage everybody in the roomto be
t hi nki ng about what does it really take to get a drug
or a reginmen into bodies, and how can we set up for
research in a way that would have the nost efficient
pat hway to get there?

Sonmething else to flag, and | see that we'l
di scuss sone of it later in the panel discussions, but
i nclusion of vul nerable populations. There is
systemati c exclusion of pregnant wonen and of
adol escents and children fromresearch, and this is not
ethical and it's not scientifically sound.

There was a recent paper fromcomunity
representatives including my coll eague, Lindsay MKenna
in CID, and | think this is a really powerful quote.
"I'n the absence of research, each pregnant wonan
treated for TB becomes an individual experinment."
Pregnant wonmen will get TB, people with TB will get
pregnant, and we need to know how drugs and regi nens
wll work in them A lot of drugs could potentially be
safe in pregnant wonen, but there's a |ot of fear

around including pregnant wonen in trials due to

www.Capital ReportingCompany.com
202-857-3376




10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 54
concerns about liability, getting insurance, getting
t hrough ethics boards. Sane for adol escents.

There is real consensus now that adol escents
nmet abol i ze drugs simlarly to adults. There was a
consensus statenent com ng out of an N H workshop
several years ago, that adol escents should be included
in later stage trials along with adults. And we al so
need pedi atrics-focused research, to make sure that in
children who do netabolize drugs differently or m ght
present disease differently that we know what the best
regi mens and drugs to use are in them and the best
dosing for doing so.

Unfortunately, there is what's intended to be
an incentive for devel opi ng orphan drugs actually
perversely disincentivizes research in children. There
is a regulation here in the US that drugs nust be
studied in children, there nust be a pediatric plan,
but the Orphan Drug Act actually allows an exenption
for that. So, in children with TB, who are probably
one of the popul ations in nost need of research, we're
actually trying to incentivize drug devel opment by

saying that you don't have to study TB in this
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popul ation. And so, | think we really need to think of
regul atory solutions and | egislative solutions to get
us out of that hole. And from TAG s perspective, the
default really should be to include pregnant wonmen and
adol escents in research unless there is a rationale for
opting out. So, the current approach is opt-in, and
al rost nobody is doing that. But |I will give credit to
sone of the studies, including from TBTC and ACTT, that
are trying to go down to age 12 or 15, in sone cases.
But | think we need to reframe our thinking in that the
default nust be to include these popul ations in
research unless there is a specific reason to take them
out, as well as to have a really robust pediatric
research plan in parallel to whatever is happening with
adul ts.

Anot her thing that would be really useful in
TB is a registry for pregnant wonmen and seei ng what
drugs they're on and note sone of the outcones. That
has been really helpful in the HV field and it has
been expanded to hepatitis B as well. It would be
really useful to have this kind of registry in pregnant

wonen since it's unlikely that there would be enough
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people to kind of have a separate clinical trial of a
certain product in pregnant women.

And then just to flag, there are other special
popul ations that are often excluded from studies
because we don't want to have the "noise" that m ght
detract fromfinding the efficacy and safety that we're
hoping to see in the broader population. But we see it
reflected a lot in the guidelines because people
haven't been included in the research. So, we need
sone additional research in a | ot of special
popul ati ons, including people of advanced age. 1In a
| ot of countries, the mpjority of TB is happening in
peopl e who are over 65. W need people with very | ow
CD4 counts. They're at the highest risk of dying, but
for a ot of reasons they're excluded from clinical
trials, so we don't know really what the best options
for them are

And then al so peopl e who use drugs or al cohol
or opioid substitution therapy, where there m ght be
extra concerns about toxicity and about drug
i nteraction.

So, there are a ot of issues to consider, and
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just to note that we're here to help. TAG and the
community groups that we work with, in particular, the
G obal TB Community Advisory Board and the Conmunity
Research Advisors Group have a | ot of experience
reviewi ng protocols and study concepts and are
available to do this for any sponsor that wants to
share with us, and we encourage everybody to do so.
And we've been able to review al nost all of the |ate-
stage MDR-TB trials in the last six years. W haven't
been able to review the Ot suka protcols, but other than
that, | think it's been pretty nmuch everything late in
the pipeline and nost of the | ate-stage prevention and
drug-susceptible TB trials, pivotal ones that are
happeni ng.

And there is a nice publication about -- or
presentati on about what we've kind of found across
this, and it's just sonmething to think about as you're
devel opi ng your research plans. But what can be
i ncluded upfront, nore information about results
di ssem nation, plans for post-trial access. Again,
this issue of the control arm what the conposition of

it is, or whether it even exists. Using
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nonstigmati zi ng | anguage in study docunents, so we
facilitate participation, and appropriate inclusion of
key affected populations, like |I nentioned on the | ast
slide. So, feel free to email me if you want us to
take a | ook at anything you're working on. W'd be
very happy to.

One nore thing on kind of the R&D side is
t hi nki ng about what we need to do with sonme of these
ol der drugs that are being repurposed for TB, or maybe
have been used for a long tine for TB but don't have an
official TB indication. And two that | think are on
our m nds and probably a lot of yours are clofazin ne
and linezolid. And we need to think about how to
bal ance, again, the urgent access needs for these drugs
that we have a |l ot of evidence fromroutine use work
quite well, but we don't have a | ot of great evidence
fromclinical trials in the case of clofazimne

So, how can we ethically gather the data that
are still mssing for optimal use of the drug when it's
now part of a standard of care? Wat would a control
|l ook like if there was going to be one, and how can we

kind of ethically do that? And then how can we al so
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bal ance the urgent access needs? 1In the US, there has
to be an individual IND submtted for each patient who
wants to get clofazimne, and it's really unsustainable
and not feasible froma patient or provider
perspective. So, we know that the FDA is thinking
about these issues and we really encourage finding ways
to bal ance the i nmmedi ate access needs with also stil
finding ways forward for requiring sonme nore data to
informthe opti mal use.

In kind of a different situation we have
linezolid, which is -- we do have sone clinical trial
i nformati on about efficacy of the drug. W knowit's
not optimal in ternms of safety, but side effects can be
manageabl e and are certainly, in sone cases, preferable
to going deaf or to dying from TB. But there is not a
clear regulatory pathway for the pediatric fornulation,
and this is something that we really need to think
about is how we're disincentivizing future product
devel opnent, especially for popul ations, and can we
think of sonme kinds of flexibilities that mght allow a
path forward to get new products, especially for the

popul ations in nost need.
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Just looking into the access front,
preapproval access plans, as nentioned before, really
should be built into the research plan. There is a
nmovenment in the US to try and push for what's call ed
the Right to Try, which is preapproval access as early
as Phase 1. We think that this could do a |ot of harm
wi t hout addressing sone of the barriers. In our
experience and | think data go to show that preapproval
access options under expanded access in the US are
really functional, they're working well. This is just
an excerpt fromthe paper that shows that nearly al
applications are accepted and very few wi nd up
affecting clinical holds or the product devel opnment
pat hway. So, we're very happy with the expanded
pat hway in the US and don't want to jeopardize the
stringency that FDA has right now.
But we do think that preapproval access is

really inmportant and globally that there needs to be a
ot nmore of it. It's inportant for patients who are in
urgent need and it also allows for nore experience and
famliarity wiwth the product. This isn't why it

exists, but it really hel ps progranms gain nore
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fam liarity with a drug and gain sonme real -world use
with it, to then be able to roll out if the reginmen
does wi nd up kind of being successful in trials and
approved.

So, one thing that we're thinking about is
there are several barriers to conpassi onate use or to
pr eapproval access, and can we find -- can we build
sone kind of nore unified platform and approach to this
where we nmanage sone of the risk on the devel oper side?
Do we set nore clear criteria for when it's appropriate
to start conpassi onate use, and al so provide sone nore
support for getting through sonme of the inportation and
regul atory hurdles. And hel ping countries harnonize
their approach to preapproval access to nmake it easier
on the sponsors, and al so easier on providers and
patients so they don't have to individually apply to
each sponsor for potential access.

So, that is sonething to |look out for. We']|
be putting out a concept note about that soon, and just
wanted to flag that. | think this is a really
i nportant area where we want to maintain the current

| evel s of stringency in the US, but try to enable

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 62
access in other countries and al so support sponsors to
provi de access earlier and in a nore efficient way.

On the access side, here in the US we al so
have a | ot of problenms that are very related, price
hi kes and drug shortages. And this is an exanple. The
top is atable. |It's probably hard to read, but just
to show you that between 2011 and 2013, several TB
drugs were in shortage here in the US. At the sane
time, a few years ago there was a huge price hike for
cycloserine that wound up being resolved, but it junped
from $480 for a nonth's supply to $10,000. And these
are really two sides of the same coin, because we have
this low incidence paradox here. | think this is a
termcoined by the CDC. But we're very vul nerable here
in the US because we have actually a relatively few
number of cases.

So, it's not a particularly attractive market
when we're thinking about the active TB market. And
t he underlying causes for both the drug shortages and
the price hikes are unaddressed, so we haven't seen one
of these in the past year or so. But we're always in

danger of this, and it's because it's very hard to
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attract and keep manufacturers invested in the US TB
market. It would be great if we could harnoni ze the
donestic drug supply with the gl obal drug supply and
t hi nk of ways to do that. And I think it woul d address
what Dr. LoBue raised earlier, which is the w de
di sparity in prices in the US and the gl obal nmarket.

But also, it could be really hel pful to have a |l ot nore
of the products in the gl obal market kind of go through
the FDA review, especially now that WHO

prequal ification fees are getting inplenmented. W

m ght want to have sone of those products be registered
here with FDA, and they could also access the gl obal

mar ket through that stringent regulatory authority
approval .

So, | think one thing I'd like to flag here is
that it would be great to have nore support for the FDA
to be able to facilitate inportation of global quality-
assured nedicines to help harnonize the market and
create a nore stable supply here so the US market can
ki nd of benefit fromthe bigger demand gl obally. Al so,
it would be great if FDA could be nore enpowered to

enforce reporting of drug shortages and even to create
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sonething like a list of essential nedicines or a
formulary so that if there were a shortage or a supply
i ssue, there m ght be some recourse for either trying
to inmport a drug that was quality-assured from
el sewhere or really signaling to manufacturers that
these are priorities to invest in. And certainly, TB
as a communi cabl e di sease, | think products woul d
feature heavily on whatever |list or fornulary could be
devel oped.

We have a lot nore information about this. |
have the links at the bottomof the slide. But |
wanted to just end by trying to sunmarize as nuch as
possi bl e the various issues here.

['"ll close with remarks from Mark Harri ngton,
my boss, which was made up hearing about the
bedaquiline for its approval several years ago, and he
encouraged us to be bold and to make history, but to do
it stringently. And | think that this still holds true
today and really underpins the bal ance that we want to
see in access pronoting innovation and providing
accountability for evidence.

So, just to close, our regulatory and research
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environments | think are really in jeopardy, and |
encourage all of you to take action as you are able to.
And TAG is creating a kind of |ist of how we can better
engage various partners, fromresearchers to clinicians
to policymakers. So, you can sign up on our website to
get kind of alerts about actions that you can take
ei ther in your individual or organizational capacity.
And |'ve also included ny email address, so anybody can
feel free to reach out with questions or coments, or
to have us review a protocol. Thank you.

DR. FARLEY: Thanks very nmuch, Erica. Qur next
speaker is Eric Nuernberger from Johns Hopkins, where
he is a professor of nedicine, and he's been primarily
engaged through his career in preclinical TB drug
devel opnent, research using both animal and in vitro
nodel s. He has been a big part of the TB work at the
ACTG as well as a core science group of the CDC TB
Trials Consortium So, thanks for being here.

DR. NUERMBERGER: Thank you. So, thanks very
much for the invitation to conme and speak. [It's always
a pleasure, and | think this is a very inportant reason

to be getting together and talking. So, at the risk of
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beginning with a clichéd quote, | thought that in the
limted time that we have it would be reasonable, a
reasonable way to frame the comments and perspectives
that 1'd like to add today. And this is, | think, too
often, in thinking about preclinical drug devel opnent,
we get caught up in how well a given nodel, whether in
vitro or in vivo, mmcs a particular disease state in
tubercul osis patients, or mmcs a particular
subpopul ati on of persisters, and think |ess about
whet her the data that are being provided by the nodel
are useful in sonme way, and whet her they have to be
useful in a conprehensive way or useful in a
conpl enentary way. And so, I'd like to provide the
perspective that | think we are better served by
t hi nki ng about how nodels can be used in a
conpl enentary to provide useful data.

But that then introduces the idea that we al so
need to know how to use these data effectively. And so
there is whether the nodel provides useful data and
whet her we have useful ways of using the data that are
provided that really go into this question. And so,

these are a fewthings that 1'd like to hit on sone
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t oday.

So, |I've been asked to talk about both in
vitro and in vivo nodels. And again |I'm going to focus
on sone of the nodels that are a bit further along the
path, if you will, in drug discovery and in
devel opnent, and talk really froman in vitro
perspective only about a nodel such as the in vitro
hol | ow fi ber system nodel, which provides an
opportunity to expose the bacteria to dynam c or
fluctuating concentrations of drug over tine, as |
think that that has a greatest degree of applicability
to the kinds of questions that we're tal king about
t oday.

But these in vitro nodels, |like the holl ow
fi ber system nodel, have a nunber of real advantages.
Most inportantly you can expose the organismto drug
under very well controlled conditions. Manipulating
medi a condi ti ons, manipul ating the various popul ati ons
of bacteria susceptible in drug resistance, if you
woul d lI'i ke, and a variety of other conditions.

One can al so obviously expose the organisns to

a w de range of drug doses and exposures that are
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untenable in in vitro systens and certainly untenable
in patients, altered dosing schedules for |ong
nonot herapy, etc., etc. And there is the opportunity
to precisely neasure the concentrations that the
organi sns are being exposed to at the effective site of
infection, sonmething that is challenging to do in in
vitro tubercul osis nodel s.

And, lastly, one of the cardinal advantages is
the opportunity to serially sanple the organisns froma
single cartridge, in the case of the hollow fiber
system which | ends a great deal of advantage in terns
of statistical analysis. So, of course, the downside
is that you don't have the opportunity to introduce the
i nfluence of the host into this system and so one can
mani pul ate the environnent to try and create
nonreplicating organisms, or organisns that may be, you
think, are mmcking certain niches within the infected
host. But one can certainly not get the kind of
spatial alignment or arrangenent of organisnms inside of
| esions that are seen in the host, effects of the host
i mmune response on the organisns in the system and

ot her aspects. So, one really has to go into in vitro
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nodel s to be able to incorporate that in a
conprehensive way and really look at that in a dynamc
system

The other value, | think, of looking in in
vitro nodels is, of course, you have a m xture of
vari ous subpopul ations, if you will. Depending on how
the nmodel is set up, those subpopul ati ons may be
present in different proportions, and at |east in some
of those cases you woul d hope that sone of these
proportions are actively nmultiplying and nonnul tiplying
and slowy nultiplying and persisting and dornmant are
present in sonme sort of clinically-relevant proportion.
So, that potential is there.

The cons, of course, are many of the things
that are advantages to the in vitro systens. There are
l[imtations to the schedule. [It's often difficult to
mmc the human PK very precisely, and any given in
vitro nodel may not represent all of the various
di sease presentations or |esions types that are found
in patients.

So, | want to, rather than pitting these two

types of nodel s agai nst each other, of course, we want
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to get to -- you know, enphasize that | think these are
nodel s that should be used in a conplenentary fashion
that really anplifies their -- each unique advantages.

And so, we, in collaboration with Debra and
the team at the CPTR, enbarked on a | andscape anal ysis
of preclinical nodels. This is now nmaybe five years
ago, maybe nore, and really tried to survey what was
out there in terms of preclinical nodels and what
evidence there was to support their utility in the drug
devel opnent process. And we quickly identified the
hol | ow fi ber systemas a system for which there had
been enough data and the right kinds of data, meaning
quantitative data that had been used to try and address
key PK/ PD-rel ated questions related to the devel opnent
of TB drugs that would nmake that nodel suitable for an
evi dence-based analysis of its utility to inform key
drug devel opnent deci sions. And, again, nost of these
related to PK/ PD-based decisions. And so, this work
was | argely done with Tawanda Gunmbo and his team and
facilitated by the folks at CPTR.  Pull ed together data
both sort of retrospective and prospective for this

hol | ow fi ber system and eventual |y wound up presenting
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t he data package here at FDA, also at EMA. And at EMA
this presentation ultimtely ended in this
qualification opinion for the hollow fiber system And
| present this only to say that, one, this is evidence
of one approach that can be done to take an evi dence-
based approach to denonstrating the utility of a tool
that is not meant to be a be-all, end-all tool to tel
you what to do with a drug or a reginmen, but to
conmpl enent decisions. To show that this has value in
inform ng regul atory subm ssions, there was, again, the
statenment included a statenent that this was qualified
for use in regulatory subm ssions. And provided sone
core areas in which -- in core questions in which this
nodel could be used in this capacity, where it was
qualified for this purpose. Now, nost of these relate
to, again, PK/ PD decision points |ooking at individual
drugs, identifying PK/PD drivers and targets and
susceptibility breakpoints that then ought to be
verified in further studies.

And al so, stated here is the ability to

provi de proof of -- prelimnary proof of concept for

devel opi ng a specific drug or conbinations. Suffice it
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to say there is not a great deal of conbination data on
a variety of common issues. (Sounding of alarm) |Is
t hat an offensive statenent?

DR. COX: Okay. So, we'll exit and we'l
reconvene, we hope, after this.

Wel come back, everybody.

DR. NUERMBERGER: All right. Well, evidently
a hot topic, as soneone said. So, | think we were in
the m dst of tal king about this hollow fiber nodel of
tuberculosis. And I think really the point that |
wanted to | eave you with there is that this does appear
to be a prom sing nodel for sorting out PK/ PD-rel ated
questions. | think when it conmes to reginen
devel opnent that obviously can inform dose
optim zation, that can informregi men selection to sone
extent, then you may be able to down-sel ect reginmens in
whi ch drugs don't appear to have a conpl enentary or
additive effects, although that remi ns sonewhat
prelimnary. And so, it has real potential there. It
al so has potential to limt the nunbers of animal study
arms and doses and things that have to be tested and

then validated in in vivo situations. So, that's
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anot her aspect, | think, of the potentia
conpl enentarity of this nodel.

There remai n sone inportant questions that
have to be addressed, and |I think this is still a nodel
t hat has been used largely at two research
| aboratories. There are inportant questions about
reproduci bility, about transferability or
transportability of the nodel to other sites. It is
i nportant to note that this nodel has been in use for
ot her infectious organisns and used very effectively in
t he pharmaceutical industry. And so, it's not that
there's not a wi de range of experience in use of
systems like this, but with respect to TB and sone of
t he uni que challenges with TB, the experience is
relatively limted. Now, that is being addressed in
sonme ongoi ng prograns that | think Debra will probably
want to tal k about further.

I think another key question, especially as we
t hi nk about bedaquilines and the cl ofazi m nes of the
wor |l d, drugs that have very high protein binding, are
very lipophilic, distribute very differently through

different tissues. One really inportant question is
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how do you begin to estimte the drug exposures at the
site of infection that you should be sinmulating in
systenms like this. And I think the experience for
t hose types of drugs is very limted to date, and these
are inportant questions.

Predi ctive accuracy as well. Getting into the
regi men questions, there are novel reginmens now being
studied in these systens to try and address, again,
guestions about their ability to rank order, the
efficacy of novel reginmens in conparison to standard of
care. And even to begin to think about estinates of
treatnment duration that may conme from such studies, but
to date | think this process is early.

And, lastly, the way to different actively
growi ng and persister subpopul ati ons are nodel ed and
these systens are indistinct, experinments in distinct
cartridges, and so how do you begin to nerge the data
com ng fromthose different populations into a
synthetic whole that is predictive of overall drug
efficacy in a patient?

And this nmodel, in addition to being qualified

by EMA, al so was endorsed by FDA in a nice editorial
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t hat acconpani ed the papers describing the
qualification approach. But despite the prom se of the
nodel , of course, there is, again, this enphasis that
this nodel could not be expected to be used in
isolation certainly at this point in its devel opnent.
And there will probably always be reasons that the
hypot heses generated in this nodel need to be validated
inin vivo systemns.

And so, the in vivo systens that have been
used nost extensively and thoroughly in these
preclinical studies, especially in recent decades, have
been nurine nodels of tuberculosis. |'m presenting
here sort of a general schematic to make sure we're al
on the same page about sonme of the readouts that are
generally | ook at here. So, this describes an
experinental setup that we tend to use in our
conbi nati on devel opnent programthat we coll aborate on
with the TB Alliance.

So, mice are infected by an aerosol route and
at day zero they start with a very |arge bacteri al
popul ation bordering on 10 to the 8th, or sonetines

exceeding 10 to the 8th organisnms in the lung. And the
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primary endpoints that are | ooked at are |ung CFU
counts over time at different time points. Resistant
subpopul ati ons can be quantified as well during that
time by plating on drug-containing agar. And then
because we often with nmany reginens, we'll get to a
point in time where we're not able to cultivate any
organisns fromthe lung at the tine the treatnent ends,
but yet holding mce for additional periods of three or
six nmonths will eventually result in resumed culture-
positive status. We put a lot of stock in this
assessnent of relapse-free cure. So, holding mce
after different durations of treatment for an
additional three to six nonths without treatnment to
assess whether they remain cul ture-negative when we
grind up the entire lung and plate it in its entirety
on the organ. So, this obviously has sone sinlarities
to the kind of Phase 3 rel apse assessnents that are
done for novel reginmens that | end sone extra interest
in this endpoint. But it also accommpdates some of the
i ssues pertaining to drug persistence in the lungs at
the time the treatment ends. And as we've observed

with clofazimne and bedaquiline, drug activity can
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continue beyond the end of treatnent and could lead to
additional cure that happens despite the fact that the
mce are not still being treated on a daily basis.

Now, this also, being able to stop the
treatment at various tinme points and | ook at cure
allows for an opportunity to ask what is the effect
size of a novel reginmen? What is the treatnent
shortening potential if you conpare it to the standard
of care, which is typically a five- or six-nonth cure
in these? How nmuch shorter can you go with a novel
regi men wi thout resulting in excessive nunbers of
rel apses, or higher nunbers of rel apses?

So, the way that this nodel is often used in
the context of drug devel opnent -- again, this is drawn
| argely fromour experience with the TB Alliance, is to
derive or confirm PK/PD rel ationships that help to
sel ect the optiml dose of conponent drugs, to rank
order, drug -- novel drug conmbinations in ternms of
efficacy. And this is often initially done on the
basis of serial CFU counts fromthe |ungs, but
eventual |y for selected reginens on the basis of

treatment-shortening potential relative to standard of
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care; to estimte the treatnent-shortening potential in
the way that | just nentioned.

And then nore recently now, efforts to
i ncorporate this so-called Kramik nouse strain that
"Il talk about in a noment, to try and assess the
i npact of caseous pathol ogy on the efficacy of drugs
and reginens. And the inplication here, the BALB/c
m ce and other mce that have been traditionally used
in this capacity, don't devel op caseating necrotic
| esions that better resenble caseating lesions in TB
patients. And so there has al ways been sone concern
that the intracellul ar bacterial populations in these
nouse | esions and these | esions thenselves |ikely don't
fully represent the bacterial phenotypes present in
caseating lesions, likely don't represent the need for
drugs to distribute through the caseous portions of
| esions to reach extracellular bacilli in that space.
And so, we'll speak sone nore to this in a nonment.

And t hen, again, sonething that has not had as
much prom nence as | think it perhaps should is the use
of experimental systenms like this, if we're really

seeking to devel op novel reginens, | don't think we
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shoul d be conplacent that sinply putting three or four
drugs together is -- of uncertain efficacy is going to
automatically result in restriction of drug-resistant
nmut ant selection. And | think there are key questions
for novel reginmens related to how stringently they w |
suppress the enmergence of resistance. That really
ought to be explored in preclinical nodels.

So, | don't want to spend a lot of tinme, but I
t hi nk, again, to get back to this idea of what is the
evi dence base and how can we denonstrate utility of the
model s? And certainly, the best case for the npuse
nodel was made by the fact that there were -- it was
studies in the nouse nodel that really first
denmonstrated the treatnent-shorteni ng potential of
ri fanmpi n and pyrazi nam de, the only two drugs that we
recogni ze at this point to be clinically validated
treatnent-shortening drugs. And on the flip side,
every other drug that has been in existence up until
the | ast decade or so does not have that treatnent-
shortening potential in nouse nodels or in clinical
trials, as far as we know.

Now, in addition, there have been a nunber of
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nore novel reginmens that have progressed to the clinic
with sone basis, evidence base in these high-dose
aerosol BALB/c nouse nodels. | think the one that has
obviously attracted nost attention is the substitution
of moxifloxacin into the standard of care, because
that's a reginmen for which there are now Phase 3 dat a.
And certainly, a |ot has been said about whether the
nmouse or early clinical endpoints predicted the
outcomes of this Phase 3 trial or not. But an exercise
t hat we've gone through for this regi nen and are now
goi ng through for other reginens that are either in or
nmovi ng through clinical trials is to go back and
aggregate the nouse data, to really | ook as carefully
as we can at the treatnment shortening effect that was
denonstrated in nouse studies, and to try and relate
that to clinical observations. And I think as we'l
hear again nore later, this is an ongoing project that
is supported by the CPTR program the PCS working group
of that.

And so, I'mjust showing you here in this
tabl e an exanpl e where there are novel reginens that

are either in or planning to progress to Phase 3.
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We' Il have rel apse endpoi nts and have been subjected to
this anal ysis where there have been at | east two
rel apse studi es that have been exam ned. And so, one
| ooks, and when you really aggregate these data for the
REMbox regi mens, there is not a conpelling case for a
two-nmont h, an absolute two-nonth shortening effect of
t he noxifloxacin in the mce. And in that sense these
data are not inconsistent with what was observed
clinically in these trials.

And, indeed, there are, as has been alluded
to, sone energing data with a BPaL regi nen, which do
support this thus far. Very prelimnarily, of course,
as a six-nmonth reginen that is effective within a six-
month time frame. And so, relative to RHC, that's been
an effect conparable to what was seen in these nouse
st udi es.

So, the real gane-changer in the nouse studies
has been the conbi nations that include bedaquiline and
pyrazi nam de. And those conprise a conmponent of
regi nens that we don't really have -- won't have
rel apse data for soon, but will, again, provide an

i mportant test for the nouse nodel as we expand the
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number of reginens for which we can reflect on, on the
rel ati onship between treatnent-shortening effects in
m ce and treatnent-shortening effects in patients.

One aspect, obviously, again, in these
preclinical nodels is the opportunity to deconstruct
regimens and to |look at the contribution of conponent
drugs. |I'm show ng here as an exanple fromthe, again,
work we've done with the TB Alliance, | ooking at
bedaqui li ne, pretomanid, noxi and PZA as a four-drug
regimen here in blue. And then |ooking at each of the
three drug conmponents and aski ng does every drug
contribute to the activity of this regimen? And so,
one can see here the four-nonth -- I'msorry, the four-
drug reginmen is here and it's actually overlapping in
CFU counts with the same conbi nati on but m nus
noxi fl oxacin. So, in this particular experinent,
noxi fl oxacin really didn't contribute nuch in the way
of bactericidal effect. But when one | ooks at the
rel apse rates, there was a significantly | ower rel apse
rate after 1.5 nonths of treatnment with this reginmen if
nmoxi fl oxacin was in the reginmen. And in subsequent

experiments we've seen a small effect on CFU counts as
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wel |l as reproduced this sterilizing effect.

And so, one can do these kinds of experinents
and ask not only does each drug contribute, so there is
evi dence presented here that each drug does contri bute
to that conbination, although the contribution of
pretomanid is not shown here. That's been shown in a
different study. One can also gauge the |evel or the
extent to which that drug contributes and see which
drugs tend to anchor the activity of the regi nen based
on the effect of renobving that drug fromthe regi nmen.

Qbvi ously, one can also | ook at the inpact of
drugs on prevention or killing of spontaneously
resistant -- drug-resistant nutants that are present at
the begi nning of treatnment, and al so | ook at different
durations of treatnment for different conponents of the
drugs. And just allows a lot of flexibility that
really can't be done for very long periods in patients.

So, I've already alluded to one, | think, of
the key challenges in trying to translate data from
these traditional so-called sterilizing nouse nodels to
human trials, and that is the issue of the caseous

| esion. And here, as opposed to what is seen in BALB/c
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m ce as the predom nant lesion, it's a non-necrotizing

lesion in which the pink acid-fast bacilli are found
here inside of cells virtually uniformy. Inside of
cells where they are still pretty well linked to a

bl ood supply is only part of the story in the Krammik
mce, in humans, and |ots of other |arger manmmali an
speci es.

So, in these caseating granul omas, which are
really the hallmark of adult tuberculosis, one finds
not only these cellular popul ati ons around the rim of
t hese caseating | esions, but also extracellular
popul ations inside the caseum whether it's a closed
| esion or an open lesion or cavitary |esion where the
caseum has | argely been expectorated and there is just
a thin rimof caseum surrounding. And it's in these
environnments where there is | ess inpact of the host
i mmune response, the organisns are felt to be nore
likely to be actively replicating. Organisns are al so
extracel lul ar as opposed to intracellular, and so this
may have a variety of effects on drug effect. And that
may pertain to differences in Mb growth rate; that may

pertain to intracellular or extracellular residence and
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drug distribution either into cells or into the caseum
where the extracellular organisns are, as well as
di fferent aspects of the |esion mcroenvironnent. So,
the areas of these caseating |lesions tend to be nore
hypoxic. In the case of the Krammi k nouse are
relatively neutral in pH as opposed to the acidic
conpartnments inside the cells of activated macrophages.
And these may all have inportant effects on the readout
of drug efficacy in aninml nodels.

And so, we've been -- we and others have been
pursuing studies to try and better understand how wel |
these Krami k m ce may contribute information to drug
and regi nen devel opnent. And what stands out already
are several exanples where drug activity is represented
differently in these Krammi k m ce as opposed to BALB/c
m ce.

And one case in point is pyrazinam de, a drug
t hat appears to have |limted bactericidal effect within
m ce, Krammik mice that have | arge caseating | esions,
where again the caseum has been shown to have a
relatively neutral pH and is thought to be, then,

conducive to PZA activity, which requires nore acidic
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pH. And this is not to invalidate the nodel, because
we do know t hat PZA works on sone subset of organisns
within these mce. Because PZA is capabl e of
shortening the treatnent duration when it's added to a
first-line drug combination in this strain of nce.

And so, | ooking at nonotherapy over four weeks in mce
with | arge caseous lesions is not the only way to | ook
at the contribution of a drug to a reginmen. And so,

| onger studies of drugs in conbination nmay be necessary
to better reveal the drug's effect against the

i nportant subpopul ations within a heterogeneously-

i nvol ved | ung.

So, clofazimne is another exanple of a drug
that as the nonot herapy over four to eight weeks
doesn't show very pronounced bactericidal effect in
Krammi k nmice, and very much in contrast to its efficacy
over the sanme tinme frame in BALB/c mce. And there may
be a nunber of issues here. The drug does not
distribute well into caseous lesions. |t accumul ates
to a great extent inside cells but doesn't distribute
wel | through caseum and so that may be one reason that

it's being overly represented in terns of activity in
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BALB/ ¢ m ce and perhaps underrepresented in Krami k
mce. But there are also issues with respect to a
neutral pH, which nmay affect clofazimne activity
adversely, and hypoxia, which may also to sone extent
conpronm se the activity if clofazimne

And bedaquiline may be in a simlar can to the
extent that it also does not appear to, again, because
of physical chem cal characteristics, to diffuse quite
as well through caseous | esions as sone of the other
drugs that we use. Although the dimnishnment of its
activity seens to be |l ess pronounced than that of
pyrazi nam de or cl of azi m ne.

So, this also, this argunment about using
caseous di sease nodels for drug devel opnent has been
certainly part of the rationale for |ooking at |arger
animal nodels in the context of drug devel opnent.

Gui nea pigs, rabbits, nonhuman prinmates all devel op

t hese caseating |l esions. And so, what | have here is
not meant to in any way di sparage these nodels. |
think these nodels certainly could have substanti al
utility. You know, one of the npbst prom nent issues,

of course, is the cost and the amobunt of resources that
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have to go into studying these. But if we want to ask,
is there an evidence base on which to support the use
of these nodels for regi nen devel opnment, then that
evi dence base at this point is nobdest. And this is an
adm ttedly somewhat cursory |ook at the literature, but
t he anount of evidence that would support their use is
extremely |limted.

Now, agai n, thinking about conplenmentarity of
model s, how well could we use PK/ PD-based approaches to
understand the inpact of caseous disease and think
about how to integrate that with BALB/ c nouse nodel s,
for exanple? There certainly are sonme very inportant
tools, | think, being generated by Veronique Dartois
and her group at Rutgers. | think many of you are
fam liar with these techniques. This MALDI - MSI
t echni que, which provides seni-quantitative assessnent
of drug concentrations that yield these heat maps. So,
t hese are maps rendered over TB | esions, caseating
| esions here, and the heat map, the red is a higher
drug concentration, the blue is a | ower drug
concentration. And what's encircled here are the

caseous parts of the lesions. These studies are always
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done with the neck section going for histopathol ogy.
And so, one can really try to orient now drug exposure
with the lesion. And they are also paired with in
vitro macrophage uptake studies. And so, one sees with
this panel of drugs that were assessed here, very
pronounced di fferences in how they distribute through
| esions. Sone that distribute -- the smaller
hydrophilic conpounds tend to distribute very well
t hrough the caseum and as they do in the cells lining
the caseum whereas, as you go down the list and
nol ecul es becone nore lipophilic, they tend to
accurrul ate in the cellular regions around the | esions
but not to diffuse as well into the caseum And so,
one could certainly imgine that these may have
i nportant effects on drug exposure and efficacy in
t hese caseous | esions.

But these are sem -quantitative assessnents,
and what would be nuch nore valuable is to have rea
guantitative assessnents. And her group has now
publ i shed on an even nore exciting tool, | think, that
couple’s laser capture or mcrodissection and

di ssecting out small portions in various places on this
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| esion section and quantifying drug concentrations by
LC-MS. And so, one is now getting absol ute
guantification fromvarious sections of the TB | esions
that would allow a nore precise and geographically
rel evant estimation of drug exposures at the site of
i nfection.

Now, there are a nunmber of other issues that
cone up in ternms of translating preclinical data to
clinical data, not the |east of which is interspecies
differences in drug PK. But, of course, many of these
studies are done in inbred mce with a single
| aboratory TB strain, a single aerosol dose, and very
limted, if not single range of drug doses. And so,
when you think about the vast heterogeneity in human
popul ations and TB patients, how could we really expect
t hat any one of these experinments would map directly
onto patient treatment? So, how do we begin to account
for PK variability in patients over population? So,
very different |l evels of severity of disease, different
degrees of immune status, different degrees of
adherence to treatnent, and then various distributions

of drug susceptibility anong TB popul ations that are
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bound out in the world.

And so, for a nunber of these |I really think
to really try and make the nost confident or predictive
translation frompreclinical to clinical systenms, we
really need a quantitative PK/ PD-based transl ational
mat hemati cal nodel to help translate results. And
we've, in collaboration with Rada Savic and her team at
UCSF have started down this path to try and build a
model that relies on nouse PK and efficacy data perhaps
informed by early PK data from humans to try and neke
predi ctions, devel op nodels that can then sinulate
clinical trials to better informa reginmen's potenti al
for treatnment shortening. And so, this early iteration
of the nodel includes PK data and PD data in terns of
CFU counts fromthe mce. So, again dispensing with
relapse in this particular setup. Human PK data that
includes things like food effect that is known in the
case of rifapentine and rifanycin, noxifloxacin drug-
drug interaction. W derived an i mune effect
paraneter that was based on conparisons of
i mmunoconprom sed nude m ce and BALB/c mice. And we

took sonme infornmation that had been learned in this
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case froma clinical trial study, 2929X, about the
i npact of cavitary disease on the dose or exposure
response relationship defining rifapentine's efficacy
and incorporated that into the nodel. As well as study
data from Veroni que's study showi ng that rifanpin can
be retained and concentrated in caseum wi th repeated
dosi ng.

And so, then we performed sonme clinical trial
simulations to | ook at sputumculture status to
estimate or predict sputumculture status at eight
weeks and rel apse status after one year of treatnent
for reginmens that had gone on and been studied in the
clinic. And so, again, it's a very prelimnary, sort
of first iteration of this type of nodel that is really
just based on the rifamycins and noxifl oxacin, but
shown with -- you know, in the bars here are the
si mul at ed 95% confi dence intervals for the predicted
rel apse-free, proportion of rel apse-free patients. And
then in green are the point estimates fromthe clinical
trials.

And so, this was the four-nonth regi nen

repl aci ng et hanmbutol w th noxifloxacin, where we
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sonewhat underpredicted the activity of the regi men but
was still pretty close. And then again fromthe
RI FAQUI N study, the four-nonth armthat had a tw ce-
weekly rifapentine continuation phase regi nen and a
si x-nmont h once weekly rifapentine/ noxi-containing
regi men. And, again, sone underestimtion of the
activity of the reginmens, but in both cases identified
the four-nmonth regi mens as potentially |less effective
than the standard of care. Have also | ooked at the
PanACEA trial data with increasing rifanycin exposures.

So, in our view, for first go, this nodel
performed quite well. This is nowin press. W're
really trying to inprove on this by incorporating
i ndi vidual PK/PD rel ationships for all the drugs in the
regimen, as well as interrelationships. W have al so
sinmul ated Study 31 and sonme ot her upcom ng studies, but
we are now | think in collaboration with the Alliance,
hoping to nove into sone of the nore novel reginens
cont ai ni ng bedaquiline and pretonmanid and to use a
simlar approach. And our ultimate goal is to try and
merge this with sone nore mechani stic nodels that Rada

has been working on to try and develop a really nore
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uni fied nodeling platformin which, again, nouse and
maybe early human PK data, as well as sone patient
clinical characteristics could be built into try and
better predict reginmen efficacy.

|"mjust going to skip over this in the
interest of tinme. So, | think with respect to these --
t he take-honme points, the enphasis is that nodels that
we have avail abl e today, | think, have conpl ementary
roles to play. The in vitro hollow fiber system
al though there is still work to be done, especially
with respect to evaluating drug reginmens, | think has
real potential in the PK/ PD space, in dose
optim zation, and even potentially m nim zing the
nunmber of animals that need to be studied in
preclinical studies.

The nopuse nodels do have an established track
record, admttedly, though, with a very limted nunber
of drugs and reginens, and there is really an inportant
opportunity here with the newer drugs that are being
studied in newer reginens. There are, | think,

i nportant variables that may inpact the way that nodels

i ke the BALB/ ¢ nmouse nodel predict human trials. And
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| think this is, again, especially inmportant for drugs
that may partition very differently into caseous
| esi ons, the cl ofazimnes, bedaquilines of the world,
in particular.

And then just to enphasize this role, | think,
for a nore integrated platformin which we can further
enhance our predictions using quantitative mathemati cal
models. So, with that I'll stop. |'ve got a |lot of
people to thank, lots of collaborators and funders over
the years, and appreciate the opportunity.

DR. FARLEY: Thanks very nmuch. W apol ogi ze
for the interruption earlier. W're going to take a
15-m nute break at this point and rem nd you that this
coul d be an opportunity for you to order lunch at the
wi ndow. W are going to keep to tinme, neaning that
we' re planning on having lunch at about 12:35, and
we're going to take the talks in the order of the
program So, we'll start with Chuck right after the
break. So, if we could ask everybody to conme back
right at 11:05. Thanks.

[ Br eak]

DR. LOBUE: I'"d like to introduce Chuck
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Pel oquin, who is the professor of pharmacy and nedi ci ne
at the University of Florida in Gainesville, where the
University of Florida Infectious Disease
Phar macoki netics Laboratory is |ocated. Dr. Peloquin
and his lab are part of the University of Florida
Emer gi ng Pat hogens Institute. His |aboratory serves as
a national reference center for the determ nation of
serum concentrations for antimcrobial, antifungal,
anti-HV drugs, as well as beta-lactans and |inezolid.
Dr. Pel oquin?

DR. PELOQUI N: Thank you for this opportunity
to speak, and if Dr. Nuernberger can cause a fire
alarm who knows what | can cause. |Is there a fault
| ine near the building? Just asking. Now, | don't
have any industry conflicts of interest to disclose.

My | aboratory, as nentioned, does do sone therapeutic
drug nonitoring. The |aboratory is not-for-profit and
the clinical |aboratory does not pay ny sal ary.

So, I"mgoing to spend a mnute on this slide,
because | think it's essential and it speaks to
everything that will follow. And I'mrapidly

approaching 30 years as a tuberculosis clinician and a
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t ubercul osis researcher, and I'minpressed in the
meetings that |'ve gone to and presented at that
clinicians generally do not think in these terms. They
generally don't think about what's happening to the
drug after it's swallowed. They're interested in
maki ng a di agnosis and in giving the dose, right? But
if we stop and think about it, the drug has to be
absorbed from-- it dissolves in the stomach, it goes
t hrough the intestines, into the liver, fromthere to
the right side of the heart, to the lungs, back to the
left side of the heart, and then throughout the entire
body. And then you have a gradient of distributions of
drug. Sonme of the drug reaches where the TB | esions
are, sone of the drug fromthat portion gets to the
bugs. Sone of that portion gets into the bugs, and in
a small fraction still actually binds to the target,
typically a protein inside of the organism and causes
its effect. So, fromthe pharmacol ogi cal standpoint,
giving the dose is really just the kickoff of the
football ganme and then things happen. All of what |
just described are the pharnmacokinetics of the drug, so

if you don't have good PK, you don't get good
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phar macodynam cs, or PD
So, where are we now? |'Ill spend a few
m nutes tal king about the RIPE -- rifanpin, isoniazid,

pyrazi nam de and et hanmbutol reginen. So, a |ot of
clinicians think in ternms of, well, | thought we just
gave the dose. And the dose inplies that every patient
is the patient, in other words, they're clonal. And
while in a nmouse nodel they're inbred, typically humans
are outbred, and therefore there is no average Joe.
There is a wide variety that you're going to have to
deal with, and all of the clinical trials clearly show
a lot of inter-individual variability in the PK  So,
why do we keep giving the dose? Well, it's tradition,
right? Sonme of you are old enough to renenber the
Tal ki ng Heads and "sane as it ever was."

So, here's June's issue of Pharnacot herapy,
and there is an article on Personalized Medicine in the
Managenent of Di abetes. There is another article on
Driving Towards Precision Medicine -- the other term
for that -- in Leukem as: Are we there yet? As there
IS an expectation that we're sonehow | ate and we shoul d

be further along. Manwhile, we have standardi zed
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doses of the TB drugs. So, always renenber that you
are uni que, just like everybody el se.

So, here's the reginen devel oped in the 1970s
by the British Medical Research Council, and we have a
fi xed dose of rifanmpin at 600 ng, which Denny M tchison
called the mnimally effective dose of rifanmpin. W
have a fixed dose if isoniazid at 300, and they | ooked
at these mlligram per-kilogram doses for pyrazi nan de
at 35 and et hanbutol at 25 ng/kg. So, this is the
regi men they gave us the idea that we have a six-nonth
regimen that is 95% effective. But the way we actually
do it today, if you have soneone who is ny size -- yes,
| weigh 80 kilograns, but | don't consider nyself a
giant person. I'mfairly typical for an American nmale.
So, we're actually giving me 60% of the drug exposure
that was given in the clinical trial. And |ikew se,
we're giving me 60% of the drug exposure for isoniazid
in those clinical trials. And arbitrarily in the US
we' ve dropped the dose of PZA down to 20 to 25 ny/kg,
and et hanmbutol to 15 ng/kg. So, all of these drugs
show concentrati on-dependent killing. More drug, nore

killing. |If you cut their doses by 40% you're going

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 100
to get approximately 40% | ess killing.

So, if your patient happens to be this size
conpared to what was originally studied, you've given
the full dose. But if your patients are ny size,
you're really giving a lot less drug than that. O, if
you |ike other pictures, if your patient |ooks |like a
M ni Cooper, you've probably filled them up; but if
your patient |ooks like a Chevy Aval anche, you have not
filled themup with enough drug to get the kinds of
effects that were shown in those studies.

But here is the nunber one reason why people
don't like to change. They say TB treatnent is only
six nonths long and it's 95% effective. Now, this is
TB dogma. |If you look at a review article or a chapter
in a book, you're going to see this, and it is true
that the British Medical Research Council showed using
per protocol analyses that you could get those kind of
responses. However, if you |ook at those papers, the
numbers vary from paper-to-paper, but on average about
10% of the patients evaluated were not included into
the study, and another 10% approxi mately, dropped out

during the study. So, they really analyzed about 80%
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of the original people that they were | ooking at, which
is still really good. Mst clinical trials today have
| ower capture rates. But you m ght expect 76% efficacy
in your clinic at six nonths, if this map is correct,
right? That's wrong.

So, every year the CDC conpiles the data from
across the United States and they analyze it, and of
course it takes a little while to do that. And then
t hey publish a slide set every year, and | strongly
recommend that you go their webpage and | ook at all the
information that they have. And on approximately slide
30, and this is fromthe 2015 slide set, it shows
conpl etion of treatnment. Now, we don't have cure as an
endpoint in the public domain; we have conpletion of
t he schedul ed doses. And so, we have conpl etion of
treatment, and this is ending in year 2013, at one
year. Now, back in '93, at one year it was only about
64% so there has been steady progress and it has kind
of pl ateaued over here in the last five years. So, the
natural question is, well, if this is at one year, what
happened between six nonths and 12 nonths? And this is

what happened.
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At six nonths, 18% of the patients in the
United States in 2013 had conpleted treatnment. At
seven nonths, which you mght say is a nore fair
measur e, because patients m ght be di agnosed in the
hospital and have to transfer to public healthcare, so
it's 45% 46% at seven nonths. And here is the 89.6
shown on the prior slide. And it does get to 95, but
it gets so at 19 nmonths. Now, renmenber, the CDC is
conmpiling the data, all right? So, they're your
friends, they're making this data available. If you
don't |like the results, send your cards and letters to
the individuals who treating TB. But, actually, nobody
is doing anything wong, all right? This is the
reality of treating tuberculosis with the regi men that
we' ve reduced the area under the curve, if you will, by
40% across a popul ation giving standardi zed doses.
This is what you're going to get. So, that's the TB
dogma. This is what Phil Hopewell had to say about
dogma: "There is a fine |line between dogna and dog
manure. "

So, for the current reginmen, and this is ny

point. It's not to criticize the current regi nen or
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what anybody is really doing with it, but what we
should do is just tell it like it is. And the current
regimen in the United States, RIPE, is about 90%
effective at 12 nonths, and it's only about 20%
effective at six nmonths, and 46% effective at seven
nmont hs. That's what we can conpare any new regi men to.

So, where are we going? And |'ve been asked a
sim |l ar nunber of questions as Eric was addressing, and
"Il bring those back and | ook at themfroma slightly
di fferent perspective, | hope. So, how do we bridge
preclinical data to clinical data? And what you really
want to do, as Eric was pointing out, is find the
phar macodynam c i ndex, or the pharmacodynam cally
| i nked paraneter. Typically, it's going to be the free
drug, that's what the "f" stands for -- free drug AUC,
or area under the curve, divided by the m ni mal
i nhi bitory concentration, or MC. For nobst TB drugs,
this is the nost closely |inked paranmeter to efficacy.
Sonetines it's the peak concentration, sonetines it's
t he trough concentration. An alternative is tinme above
M C, but percent time above MC caps at 100% So, if

you have continuing inprovenent in efficacy and you're
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at 100% ti ne above M C, you can't really capture that,
and the trough concentration, or C m ninmum does a
better job because it's a continuous vari abl e. So,
once you know what it is you're trying to optim ze,

t hen you can go about finding a dose and a frequency
that actually allows you to optimze it.

Now, the PD |inked, or pharmacodynam cally-
| i nked paraneter, is conserved for each drug in
organi smpair. So, what you discover in the hollow
fiber nodel is going to be true in the nouse nodel, in
the mechanic nodel, and in the human nodel of the
di sease, because these are one-trick ponies, basically,
or maybe they have two tricks. But the drugs only have
so many things that they can do to a nycobacterium and
once you deternmi ne how to optimze what they do to a
mycobacterium that's what you focus on

Now, I'Il point up that the PD driver, because
TB has different phases of growth, at |east as we
understand it, the driver for cell kill does not have
to be identical to the driver for suppression of
resi st ance.

So, what does this | ook |Iike when you try to
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|l ook at it? So, these are data that we acquired in a
study with the CDC in an MDR-TB outbreak in M cronesia
and the Marshall Islands. And just sort of cutting to
the chase for this study, and you'll have the reference
for each of these so you can | ook themup later if you
wi sh. This was the paranmeter we chose to optimze, and
we chose to optimze this ratio at four possible val ues
based on the fact that there were no clear data for TB
and, depending on Gram positive or Gram negative
infections, different target values were proposed for
this ratio. W have the target attainnent on the y-
axis and m nimal inhibitory concentration on the x-
axis. And with the small est dose, you have very poor
target attai nment regardl ess of which of the targets
you're trying to hit. And as we go from5 to 10 to 15
to 20 ng/ kg, you see that if you're shooting for a | ow
target, the 40 target, and your MCis low, with the
hi ghest dose you have a very high probability of
hitting that target. But if your MC is high and
you're not giving -- and you're aimng for this highest
target, you're probably not going to get it.

So, if it turns out that 125 is what you need
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for TB, even 20 ngy/ kg for levofloxacin, if the MD s
1, levofloxacin is not going to be really good in that
si tuati on.

So, how to fine-tune in patients. Well, no
matt er how good your stethoscope is, you can put it on
the antecubital fossa but you cannot hear the drug
goi ng by, and you certainly can't quantitate it. So,
if you want to know what's going on in your patient,
you're going to have to draw a couple of blood sanples.
Now, for TB drugs it's basically the sane as getting a
chem panel, it's just the red top tube. And currently
we can, and other |abs, can measure all of the drugs
with about 5 mL of blood, or 2.5 nmL. of serum right?
Do TB patients netabolize drugs differently? No, but
they' re much nore variable than you would see in
heal t hy vol unt eers.

Di scuss PK variability and consi derations
across popul ations. Well, there is no single predictor
of poor drug absorption, so, again, if you don't absorb
the drug, it's never going to get to the |lesion and
it's not going to work. And there are different

studi es that have shown different populations with
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mal absorpti on including the ones shown here, HIV/AIDS,
di abetes, acutely ill or cachectic patients, but from
study-to-study you see a lot of variability, and that's
just unfortunately the fact of the matter. There is no
one predictor for this.

Now, this is a study we did with David Perl man
in an AIDS clinical trial group in Study 309, and ||
focus on rifanpin, which is arguably the nobst inportant
drug. So, in the light blue, those are healthy
volunteers that were extensively sanpled; in the dark
bl ue, those are TB patients who were extensively
sanpled; in the purple, those are TB patients who only
had two bl ood draws at two and six hours. So, it was
pretty close to the pattern seen with the other two
groups. And in the yellow, those are the AlIDS
patients. So, clearly, these patients have del ayed
absorption, they have nmal absorption, and the 600-ng
dose in this population, in this study, clearly was not
the optiml dose.

This is a snapshot of quality control data
fromour clinical |aboratory for 2016, and this is well

over 800 rifanpin sanples, and just |ooking at the two-
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hour sanple. So, this is not a PK analysis; this is
just a QA analysis, or quality assurance. But you can
see that it ranged fromO, which is clearly not
therapeutic, up to 45 ncg/mb with this pattern on the
hi stogram And if we | ook at the distribution of the
doses, we had sone pediatric patients, so that's why
sone of the doses are very small. W have the 450-ny
dose that used to be recomended for people who were
under 45 kg. | personally would not recommend that.
The standard 600 ng dose, where nobst of the density of
the data are. But you'll see there is a real
di stribution across the doses, and |I'l| point up the
guys who got 1800 ng, they didn't have very high
concentrations despite an 1800 ng dose. They were
pr of ound nmal absorbers of rifanpin, and you will see
this in your popul ation.

So, over tinme people have either been fans of
or enem es of therapeutic drug nonitoring in TB, and
you can decide for yourself how you choose to | ook at
it. But the decision to do TDMis really the sane as
the decision to get any other test, whether it's

conpl ete bl ood count, CAT scan or MRI. None of these
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guar ant ees the outcone of treatnment. |[If you want a
guarantee, buy a fridge. For three years, anything
goes wrong, you get a new fridge. But in the clinic,
there is nothing |like that, and you have to deal with
the uncertainty, but all of these tests allow you to
make an infornmed decision, and in this case an inforned
deci si on about dose for an individual patient. So, if
you want the |ong-play version, this was published in
M crobi ol ogy Spectrumin the end of 2016.

So, why use TDM? In the end, knowing is
better than guessing. So, | would propose it's best,
if possible, to get individual MC data to know j ust
how susceptible a patient's bug is, individual PK, and
then you can optim ze those paranmeters that | just
showed you. So, you want to use smart bonbs and not
use dunb bonbs, right?

How does PK change in TB patients over the
course of the nonths? Well, clearly, the rifamcin
have autoi nduction, so their concentrations actually
get lower fromthe first dose out to the seventh or
fourteenth daily dose. Sonme patients take a full nonth

to come to full autoinduction, but nost of it happens
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in the first seven days or so.

| soni azi d absorption can inprove once the
patient starts getting better. And so, we have
patients who will have very, very |l ow doses or rather
concentrations of isoniazid, and we'll crank their dose
from300 to 600 ng daily. And then after about a
month, if they're rechecked, they're in the nornal
range, and then after another nonth they m ght be at
t he upper end of the normal range and we can reduce the
dose again. So, isoniazid is the one drug that clearly
w |l show a rebound. For other drugs that depend on
renal clearance, |ike ethanbutol, |evofloxacin and
cycloserine, if you have a chance in your patient's

renal function, you're going to have to change the

dose.

Vhat about the epithelial lining fluid, or ELF
data? So, | asked the Keebler elf, but the Keebler elf
had no data on this, nor do I. You could argue that

the drug has to get into this fluid before it gets into
the lesion, but that's not absolutely proven for TB.
So, we await further study on this. There are data,

i ncluding the data that Veronique Dartois has produced,
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and Eric showed you that, about cavitary | esions.
There is al so anot her approach that we've taken. This
is with Russell Kenpker and the fol ks at Enory, and our
col |l eagues in the Republic of Georgia, in Thilisi,
where we use mcrodialysis. So, this is a probe that
actually measures the free drug concentration, and we
put it in the center of a TB | esion that has just been
removed froma patient who was going to surgery
ot herw se.

And one exanple, this is |evofloxacin. You
can get a series of serumconcentrations, including a
concurrent concentration in the serum you can get
cavitary concentrations. And then fromthat you can
get a ratio. So, in this particular case the nedian
ratio shows that there is nore drug in the lesion for
levo, a free drug in the center of the cavity, than was
found sinultaneously in the serum So, that's kind of
good news. You could argue that this nunber m ght vary
dependi ng on when you sanple after the dose.

Are there PK-specific predictors of drug
dosages from previous trials? Yes, including PK data

t hat speaks to sonme of the issues that | just
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mentioned. So, this is a study we participated in.
This was the Tuberculosis Trials Consortium Study 22,
which in in the continuation phase, after the first two
nmont hs gave once-weekly I NH and once-weekly
ri fapentine. And the patients who nmal absorbed their
i soniazid were essentially getting rifapentine
nonot her apy, and we selected for acquired drug
resi stance.

Continuing in this school of hard knocks, this
was thrice weekly rifabutin and isoniazid in the
conti nuation phase. There was concern that we would
overdose people on rifabutin because of drug-drug
interactions with protease inhibitors. The problemis,
in sonme cases we underdosed them and there was no
mechanismin the trial to adjust doses based on the
concentration. So, all of these data are post hoc
data. But the patients with the | ow exposures to
ri fabutin had failure, relapse, and acquired rifanycin
resi stance, which is essentially MDR-TB. And the odds
ratio for the rifabutin AUC being the driver for that
was 23, which may be in the odds ratio hall of fane.

And why is that inportant? Well, Dr. LoBue
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was pointing up some of the costs of treatnent, and
this is a nice study from Suzanne Marks and the TB
Epi dem ol ogy Studi es Consortium | ooking at how nuch it
costs. So, these are slightly ol der data than what
Phil presented. At the tine, it was about $17,000, but
if you, in the course of treatnent, select for MDR-TB,
not only have you eaten that $17,000, but now you have
to pony up an additional $134,000, which is
approxi mately 250 tinmes the cost of therapeutic drug
noni t ori ng.

This is a prospective study on high-dose
ri fanmpin by Martin Boeree and conpany with the PanACEA
Consortium and in this publication, they went up to 35
mg/ kg, but currently they are up to 50 nmg/kg. So, in
that study they are at 2,400 ng, but nowthey're up to
basically 4,000 ng, a piperacillin-like dose of
rifanpin. And there are nore than proportional
concentrations. As you increase the dose of rifanpin
you get a larger than expected increase in Cmx and
AUC. So, that's |ike a BOGO, you know, buy one, get
one free. And what they showed is, like I've shown you

in ny clinical data, high interindividual variability.
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So, even though the patient got the high dose, they
don't necessarily get a high exposure of drug. And the
patients who did get the greatest reduction in the
sputum col ony counts had the hi ghest exposures.

Same thing was seen in the study by Susan
Dorman and the TBTC with hi gh-dose rifapentine.

Know ng the dose, whether it was 600, 900 or 1,200, did
not tell you how people were going to do. Know ng the
exposures, which were highly variable, did tell you how
people were going to do. So, again, it was the drug
exposure that was the driver of efficacy in the studies
that | just presented.

Now, TDM does all ow you individualized therapy
and it allows you to optim ze the PD variables that |
was tal king about. The nobst popul ar argunment agai nst
it is that it's expensive. So, we just round off the
nunber of patients in the United States to 10,000, and
if you did two and si x-hour concentrations for R P and
E, that would set you back about $560 per patient, for
a total of $5.6 mllion. So, that's a |lot of noney.

But if you say it's a |ot, you have to say conpared to

what? So, I'Il conpare it to the University of Florida
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athletic budget, which this year is $128 nillion, and
the increase, just the increase, is $6 mllion, right?
Qur football teamis going to cost $25.5 mIlion, but I

woul d argue that's |less than the cost of the Al abama

team |'mjust saying, right?
So, there is nothing wong with this; | enjoy
athletics. But as a nation we spend billions of

dollars on sports and entertainnment. Wuldn't it be
nice to spend conparable or even a fraction of that
noney on an airborne conmuni cabl e di sease?

So, I'd like to thank our top team of
researchers in ny lab. As | get older, everybody in ny
lab I ooks like this. So, do your assay and then clean
your room right? 1'd like to thank TJ,

Kyung Mee,
Emly, Yas and Stacy, who are the enployees of the | ab,
and ny students, Wael, Mohammd, Yang, Toni, Carlos and
Maggi e. Thank you very nuch.

DR. FARLEY: Thanks, Chuck. | think we got
the message. We're going to turn our attention to TB
bi omar kers and hear from Payam Nahid, who is a
prof essor at the University of California-San Francisco

School of Medicine, and focuses his TB research both in
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the United States and in Vietnam

DR. NAHID: That is a tough act to follow,
Chuck. Let me start by echoing Erica' s thanks to the
FDA for organizing and hosting this workshop on
tuberculosis. It's a disease that is often ignored,
it's a disease of the poor, and that should not allow
it to have such little attention given to it. So, |
appreciate the FDA bringing this forward.

Several of the speakers this norning have
al l uded to somewhat strongly the need for biomarkers to
move our deci sion-making forward around whi ch regi nens
and drugs to nove forward in the pipeline. And | nust
say | feel under a great deal of stress and pressure
with ny talKk.

Here, | just have a couple of disclosures that
|'"'m federally funded through the CDC contract, TB
Trials Consortium and sone NI H fundi ng.

So, the overview of ny talk will be, first, |
just want to quickly review the current |aboratory
met hods for TB drug testing. Second, | want to speak
to you a bit about the challenge of culture-based

systems. | think this is inportant to reflect on,
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because there is virtually no other infectious disease
entity that I'maware of that has the conplexities that
we face with sputumand in a way, we do with the
pat hogen. |I'mgoing to then talk to you a little bit
about the nicrobacteriol ogy we've undertaken in Study
31, and then close wth some novel biomarkers on the
horizon. [I'll only be able to speak about a coupl e of
them but I've listed a handful here that seemto be
enmerging as interesting. So, let's just start first
with current | aboratory nmethods and the inportance of
m crobacteriology in Phase 2 and Phase 3. Qops, this
is the wwong slide set. The one | just sent this
mor ni ng hasn't been repl aced.

VWell, while the correct slide set is found, |
don't want to use this one because | would be -- yeah,
that's the one; thank you. Perfect. Thanks very nuch.

So, these are the phases that you heard
presented by Cathy earlier in the nmorning. On the
bottom you have the EBA studies, then Phase 2, and
then on the top Phase 3. The endpoints vary according
to these different phases, obviously. So, Phase 3

we're | ooking for disease-free survival at 12 nonths.

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 118
And, in fact, what we're really seeking for from our
bi omarkers is some high sensitivity and specificity in
that followup period after treatnent end to capture
peopl e who are rel apsing.

I n Phase 2, the classical endpoints that are
used include the culture negative status at ei ght weeks
on solid and liquid nedia separately, time to culture
conversion, and some information on speed of decline of
viable bacilli in liquid nmedia is also being eval uated.

In EBA it gets even nore conplicated. It's
| ogarithms of daily CFU counts per nL of sputum
usually over a 14-day period. And | don't think people
quite appreciate the conplexities of these assays. EBA
endpoi nt studies required tenfold dilutions, quadruple
cultures for each dilution. These are very burdensone
assays. But the one thing that they all have in commobn
is they all rely on culture. And in the Phase 3
setting we are really using it essentially as a
di agnostic, if you will, liquid or solid culture.

We' re di agnosing patients as having rel apsed during
their followup, and that then |eads -- provides

i sol ates which we can use for gnom c sequenci ng and
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det erm ni ng whether or not a reinfection is occurring
or a rel apse.

The ot her Phase 2 endpoints, also |liquid and
solid culture at various time points, and in the EBA
there is a very conplex daily solid culture systemthat
enunmerates CFU. Al rely on culture.

What can we say, then, about these culture-
based systens? And there are sone uncertainties around
t he prediction and surrogacy of these culture-based
systems, and I'll go over them And there is also
techni cal and specinmen-rel ated issues.

Number one, EBA. It's well known, | think,
and accepted that EBA is not predictive of the
sterilizing activity or long-termoutconmes. So, here
is a cutout froma letter that Bob Wallace submtted to
Lancet that shows you on the left here several
groupi ngs of drugs -- isoniazid alone, with a multi-
drug regi men, and you can see at 14 days the essenti al
EBA effect of a reginmen that we know can treat TB for
si x nonths, and one we know that can't is about the
same. So, there is no distinction there. And a

simlar point is illustrated here, that with a multi-
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drug reginmen, even if you extend it out to 28 days, you
do see sone difference there froma regi men that
doesn't have rifanycins, but it's a nodest difference,
and while -- | guess you could ask whether that really
does represent sterilizing or not.

The other part that bothers ne about EBA is
there are drugs that we know do have clinical efficacy.
We use themin clinics. The linezolid that is used in
the Ni x-TB reginmen that surely is contributing
significantly at 600 ng twice daily here is show ng
nodest to no EBA effect. So, EBA wouldn't have told us
whet her |inezolid should be noved forward or not. The
same is true for pyrazinamde in Am na Jindani's early
wor k, showi ng that pyrazinam de that we know is
critical for TB regi nens, has poor EBA or m niml EBA.

So, then we nove to two-nonth culture, and |
think in the long view the two-nmonth cul ture nust be
our best way of assessing sterilizing capability. And
this is on an individual |evel prediction analysis.
This is a nmeta-analysis forest plot showing to you that
the sensitivity and specificity of culture status at

two nmonths is unacceptable for individual I|evel
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prediction. Sensitivity is in the 50% specificity is
nodestly in the 80% range. So, on an individual |evel
prediction, it doesn't seemto performwell and
deci sions based on it are hard to make.

On a surrogate level, which | think is
sonmething we really often have to rem nd ourselves as
bi omar ker researchers, there is a distinction between
predi ction and surrogacy. This is work that Patrick
Phillips conducted using 37 treatnent conparisons from
49 British Medical Research Council trials. And using
appropriate statistical techniques that involve trial
surrogacy conparisons, the nonth 1 culture, the nonth 2
culture, and the nonth 3 culture. And the
corresponding effect it has on |l og odds ratios of a
poor outcone. You can see these squares are really
dismal. So, R squares of the one-nonth cul ture of
0.36, 0.36 at two nonths, and nodestly inproved to 0.69
at three nonths. Yet we focused a |ot of our intention
on the nonth 2-time point. And | think this
illustrates first the prediction versus surrogacy
di stinction, but also that there is uncertainty about

what these time points are really telling us.
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So, add to that the REMox trial, which you' ve
heard about earlier this norning, were found that the
two 4-nonth experinmental reginens did not neet
noninferiority, yet in their own data culture
conversion was faster in the experinmental reginmens with
nmoxi fl oxacin substituted. So, within this setting we
also didn't -- whereas, we saw i nproved cul ture
conversion, that didn't translate to treatnent
shortening at four nonths.

I think another interesting thing about this
study in subsequent anal yses that Patrick Phillips did
is that not -- in a nonsignificant proportion of
patients in REMox converted very quickly and yet stil
rel apsed. So, that was also challenging. | think that
| eads to this issue of |evel of detection. So, we have
our solid nedia that has a certain | evel of detection;
we have our liquid nedia that maybe has slightly better
| evel of detection; but after sone point we no |onger
know what's goi ng on. They are undetectabl e based on
our culture systens.

Despite these significant, | think, issues,

there are sone newer ways of nodeling this -- the data
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that 1've shown you and sone nore data that Bob Wall ace
has conducted and his coll eagues. And he'll probably
speak to this a bit nore |ater today, wherein, you can
essentially look at both the duration of the reginen
and the culture conversion at two nonths and nodel sone
ability to predict the |ikelihood of that regi nen
succeeding. And | think what | would draw your
attention to here is that really where a reginen is
likely to reach an acceptable efficacy to neet
noninferiority is on the range of having essentially
99% cul ture conversion at eight weeks. And this is
where a four-nonth regimen in pink starts to get to
recurrence of proportions that are, | guess, sonmewhat
in the real mof acceptable. So, really, an al nost near
100% conversion at eight weeks is what's needed.

So, goi ng back to the surrogate endpoi nt
i ssue, because this is obviously very inportant for
regul atory agencies and well known to you. This is the
classical definition to remind people that it has to --
changes i nduced by therapy on the surrogate endpoint
are expected to reflect changes in the clinically

meani ngful endpoint. And Dr. Flem ng and ot hers, Dr.
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Powers, have pointed out there's a | ot of places this
can go wong. The intervention -- first of all, the
surrogate endpoi nt m ght not even be in the causal
pathway to the true clinical outconme. The intervention
that you use may affect the surrogate endpoint, but
t here's other causal pathways where it doesn't have an
effect, and so on. It gets nore conplicated.

But the point is that that classical
intervention inpacts the surrogate, which then leads in
the causal pathway to the endpoint of interest isn't
the case, in ny opinion, for culture.

Let's nove to the technical and specinmen-
rel ated issues. It's plausible that we actually are
working with the nost informative surrogate marker
avail able to us already. But could our technical
nmet hods be inperfect and need i nproving? There are
technical challenges with sputumas a sanple tine that,
as | would say, probably there is no other sanple type
that | can think of other than stool, that would be as
conmplex. But we're dealing with Mb in sputum and in
stool studies they are often | ooking at other markers.

So, we really do face a big challenge technically here
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with sanple type, the need for culture, the requirenent
of training of |aboratory staff and maintaining
proficiency. This is not a mnor issue, especially
when one considers an international trials network that
has variability in the way they collect specinens,
transport speci nens, process specinens. And there is
frankly a | ack of standardization in these nethods
across trial networks, trial sites internationally.

TB trials also occur where TB is, which is in
resource-limted settings. And so, these are not
state-of-the-art |abs, as you m ght think of in other
di sease entities. Furthernore, drug TB trials are
sponsored by not-for-profit networks with [imted
resources, and sonmetines they are in settings in which
there are a limted nunber of |aboratories with
expertise for culture. And in one case, in Kenya,
currently there is only one |aboratory in the entire
country that is certified to do this kind of work for
trials activities.

|"mgoing to give you a real-life exanple
here. Here is a conparison of what -- hypothetically

an identical specinen at baseline. Lab A has a one-
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hour transport, 4 degrees’ transport tenperature. You
see it's decontam nation proportion used here. And it
gives you a baseline TTP of seven days. Great, TB
di agnosed.

Lab B, three days’ transport tine. It takes a
long while to get to that Kenya lab. It's got 21
degrees’ exposure during transport. It has a different
decontam nation for the sodi um hydroxi de used and
slightly different nethods. It gives you a TTP of 12
days. Geat, TB diagnosed. That's fine for diagnosis.
However, when you're |looking at TB trials and you're
| ooking at tinme to positivity as a marker or bionarker
of interest, these details matter.

So, this is the sane speci nen now | ooked at
ei ght weeks. At eight weeks, Lab A using these
t echni ques and met hodol ogi es gives you a TTP of 21
days. And then you can use this for nodeling work,
PK/ PD nodel i ng work, and so on and so forth.

This identical sanple will be negative culture
because of these, if you will, aberrancies or
di fferences in nethodology. So, this sort of

underscores why this is (a) it's a conplex --
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technically, it's conplex specinmen type. These details
matter and they vary across sites worl dw de.

So, is it challenging to standardi ze? Yes.
However, and the however is in relation to what we're
at least trying to do in Study 31, so please bear with
me. But for one, the specinen is not sterile at
collection. It has contam nants that w Il affect
culture results. The specinen, unlike probably any
ot her specinen, with the exception of stool, has to be
mani pul at ed, extensively processed, decontam nated, and
these are tedious nmethods. It takes 1.5 hours to
decontam nate a sputum speci nen, and there are critical
steps that | just showed you in terns of
centrifugation, resuspension, and any |ack of precision
will affect your recovery and cause variability in the
results. Further, we have to use harsh chemi cals to
reduce the |ikely of contam nants, and these will al so
destroy M b and reduce culture yield.

So, with those, | guess, playing cards, we've
come up with sone basic ways to cone to a conprom se.
We expect a rate of contami nation for cultures, 2.2%to

5% for solid nedia; 5%to 10%for liquid nedia is
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standard. We try to get two culture nedia to prevent
conpl ete 1 oss of a specinen due to contam nati on,
wherein -- like if your culture has no results, that

woul d be devastating. The whole patient contribution

will be essentially |lost to sone degree.
We're using solid nedia -- the solid nmedia
types vary by labs and, to be frank, | was asked to

address this. The solid nedia that is best for
clinical trials remains uncertain, and it probably is
still a scenario wherein a nedia type is best suited
for a particular lab. And then it is also inportant
that this contami nation issue is worse during treatnent
as the sputumquality itself reduces weeks into

t her apy.

So, this is some of the activities we've done
to address these issues, to try to mtigate them Just
to rem nd people, Study 31/A5349 is a |arge, 2,500-
pati ent FDA registered trial conparison two 4-nonth
daily high dose rifapentine-based reginens to a
standard si x-nonth regi nen.

In this study, we have pursued what we're

calling key elenents. These are essentially attenpts

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 129
to harnoni ze across trial networks, the TBTC and the
AIDS Clinical Trials G oup, 20 key steps in TB nethods
focusing on those that are nost likely to inpact
endpoi nts and neasures. This required a significant
within-lab validation at some sites prior to the
adopti on of key elenents. Wen you tell a |ab, you've
got change your concentration of your sodi um hydroxi de,
their response is usually no, and we have to validate
it. So, this took quite a lot of effort, but it has
paid off, | believe.

In addition, thanks to systens that have been
established with the data center at TBTC, we're doing
real -tinme nonitoring for deviations from standard
met hodol ogy and reporting to assure quality data are
collected real tinme. Why does that matter? The trial
is 2,500 patients; it's going to take years to finish.
We don't want to find out in 18 nonths that there's
errors here or deviations fromthe nmethodol ogi es
recommended. And really what we want to do is maintain
the QA continuously so that we can | ock the database
within a few weeks or a couple of nonths of the trial

endi ng.
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And we've also tried to collect the data in a
CDI SC- conpl i ant manner so they can be pool ed and
transferability is possible with pooled anal yses.

In terms of the cultures, we decided to use
both liquid and solid nmedia for Study 31. W used --
we are using MA T 960, an automated system by all,
except one site that currently uses manual MA T. The
use of MA T and aut omated systens reduces variability,
it uses a standard commercial nedia, it automates the
time to detection. So, there's |ots of advantages
there, and Debra will likely speak to this.

We could not prescribe a particular solid

type, as | told you. 1It's not clear that one nedi a
fits all labs, and so we'll be able to conpare this,
but so far, | was told that 75% of our specinens are

being cultured on LJ, 74%on 7H IS, and 1% on 7H10.

One of the things that I want to call out and
is essential for trials networks | think going forward
is that I was inpressed by the TBTC and ACTG
| eadership, for their strong support of this technical
training for |aboratorians, as well as |ab focused site

visits. And there is a lot you |learn when you actually
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go in the lab and process sanples with these
technicians. And the |abs have been wel com ng. That
woul d be the other part of the story is that they have
not felt it as a threat but as a partnership and
col | aborative approach that has been wonderful .

This is the 20 key el enents, just a snapshot,
to show you there is everything fromthe transport --
sputum col l ection and transport features in terns of
the tenperature, the processing of the sodi um hydroxide
concentrations, and so on and so forth. But this has
been essentially presented; sites have been trained.
Before a site can open they nust prove they can do al
20 key elenments and sign off on them and that has
caused del ays for several of our sites from opening
because their |abs are still in the process of
validation. So, this is an exanple of how we can try
to harnoni ze and standardi ze and address those
di fferences.

Lastly, I'mgoing to close with what |I hope to
be sonme positive and encouragi ng bi omarker
opportunities. One of the areas that | think is

exciting is the potential to ook at tinme to positivity
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on liquid nedia as a way to replace cl assical EBA
studies, which I told you have these very conpl ex
systems, 10 dilutions quadruple cultures for each
di |l ution.

And this is work that is done by Andreas
Di acon and col | eagues. There has been other work done
at other centers. But it essentially shows across
5, 700 sputum sanples from about 500 patients using sort
of a fornmula here, there is the ability to convert the
time to positivity to be at least highly correl ated
with the CFU, and this obviously has a spread to it.
But this line would be a -- this solid line would be a
perfect association or correlation, and it shows sone
prom se there but needs further devel opnent.

| want to tell you about a new project that is
enbedded into Study 31 that is called Sputum
Transcri ptom c Expression Profiling. This is Study 31A
of the clinical trial | just presented. And why I find
this particular project exciting is that it's really,
to nmy knowl edge, for the first tinme really looking to
alternatives to enuneration. Everything |I've told you

about has been about enuneration -- enuneration of
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cycle thresholds, enuneration of CFU, the tinme to
conversion. This is really |looking at the Mb
physi ol ogi ¢ state, because we know t he physi ol ogic
state, as has been presented by Eric and others, is
dynamic. We know that it is adapted to inmunity and
ti ssue mcroenvironnents, and we know that this affects
drug effectiveness. And we also know that it differs
invitro and in humans. We heard about various in
vitro systens and whether or not these in vitro systens
recapi tul ate what happens in humans has quite a | ot of
uncertainty to it.

So, this study is in humans, and what we're
using is a nested gRT-PCR assay of 2,400 Mb nRNA
transcripts that covers about 60% of the genone. So,
it was devel oped by Gary School ni k and Greg Dol ganov at
Stanford. And it essentially gives us the
transcriptone of TB. This is not host transcriptom cs;
this is bacterial transcriptom cs. Because nmRNA hal f -
life is mnutes long, we think this gives us a
bi ol ogi cal snapshot of the Mb population in sputum
the physiologic state. And what's been found is really

fasci nating.
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First, there is the usual enuneration findings
that 1'"m showing you here. DNA is slow to decline but
it does decline over 60 days of treatnment, but RNA has
a very rapid drop. Wat was very exciting and
interesting to see was that you can detect Mb nmRNA in
100% of patients at day 56, even those that are
cul ture-negative. W achieved culture negativity in
maybe 80% of patients. W can still detect
mycobacterial nRNA, and that suggested there is viable
mycobacteria present at that tinme point, even though
we're not culturing it.

In regard to the actual physiology, this is
also interesting. So, first of all, | acknow edge that
there is massive alteration of the Mb transcriptone
within days of receiving anti-TB-type therapy, and at
| east 20% of the genes are differentially expressed
each day. When you categorize these in sort of --
classify theminto groupi ngs, you can see that there
are reductions in massive down-regulation. So, this is
day 2, day 4 of treatnment, day 7, day 14. |In relation
to baseline there is massive down-regul ati on of

met abol i sm pat hways, Mb. So, it is adapting in
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treatment, shutting systens down, and dealing with the
physi ol ogi ¢ stresses of the drugs in the i mune system

So, there is reduced energy netabolism there
is educed protein translation; there is reduced DNA
synthesis; there is reduced |ipid synthesis. These are
all down-regul ati on pat hways. Reduced expressi on of
ESAT-6 genes. And then there's transcriptional
regul ation that seens to be increased oxidative stress
response, increased translational regulators, increased
transcriptional initiation factors, and increased
stress signature. There's even findings that | think
could potentially hold prom se for finding new targets,
drug targets. These are two efflux punps that show up-
regul ation, significant up-regulation on treatnent.

And these are two efflux punps that are involved with
isoniazid and rifanpin. So, if we could target which
of these efflux punps are being turned on in response
to drug therapy, we would be able to potentially find

new targets for action.

In closing, | wanted to tell you about a
terrific resource. It is the Consortiumfor TB
Bi omar kers Biorepository CIB2. [It's a collaborative
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bi obank accel erati ng devel opment of new TB cures by
val i dating bi omarkers of response for TB drug
treatnments. The goal is to have about 1,000 patients
with longitudinally collected sanples. There are seven
schedul ed time points which sanples are collected, a
whol e array of sanples collected. This work, this bank
woul d not be in existence were it not first for FDA to
recogni ze its need and fund it as a first federal
source of funding.

But you can see it's a partnership now with
NI AID, Bill & Melinda Gates Foundation, and the
patients are being enrolled at TB Alliance sites, ACTG
sites and TBTC sites. And we've had several founds of
application proposals and have had 11 subm ssions. And
pl ease distribute this information to as many peopl e as
possi bl e, because it's a good resource for people
expl oring TB bi omarkers of treatnent effect.

So, in summary, all phases of TB drug
devel opnent rely on culture. Sensitivity appears to be
somewhat of a priority in Phase 3, but, really,
accuracy and precision in enuneration are paranount for

EBA i n Phase 2. There are uncertainties still about
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the prediction and surrogacy of these culture-based
systens, because, frankly, mechani sms of rel apse exi st
that are not fully captured by the cul ture-based
i ntermedi ate markers because there are non-cul turable
bacilli present as the nRNA data showed you.

St andar di zati on of nethods is feasible
St andar di zati on of nethods is feasible and essential.
| didn't wite it in this slide, but I would say it's
not done enough and requires nore attention. These
standards wi |l assuredly reduce noise, increase
preci sion, accuracy and sensitivity, classical things
in research -- in the conduct of rigorous research.
And | think nore investnment should be put into the
standardi zati on nethods in the | abs. And support for
the labs, frankly. A lot of the |abs are public |abs
that are contributing to trial network data.
Har noni zati on across networks and sites is al so
essential. This will allowus to do nmulti-site, multi-
trial pool ed anal yses.

And then biomarkers that nove the field beyond
the sinple enuneration, at least in nmy mnd -- and

i maging is another one, by the way, that was nentioned
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earlier -- holds sone promse. | think the work that |
showed you provide insights into the physiol ogic
adaptations of TB in response to drugs, and they nmay
vary by the drugs used, so this could be a potenti al
EBA alternative in accessing new therapies. And then
potentially we could identify the mechani sns of
persistence that are indeed in the causal pathway to
rel apse, how TB is nodifying its physiology to survive.

| just want to acknow edge the protocol team
for Study 31. The data center at TBTC has been
i mmensely hel pful and supporting enbeddi ng bi omar ker
studies in this trial. 1 want to call out Anne
Purfield, who helped with feedback and input into this
talk, as well as Andy Vernon. And this is the Express
31 transcriptional profiling collective. Thank you.

DR. LOBUE: Thank you, Payam Next speaker,
nmovi ng on to diagnostics, is Marco Schito, who is
scientific director of the Critical Path to TB Drug
Regi nens. He | eads several work groups to facilitate
t he devel opnent of novel TB drug diagnostics for w de
col | aborati on between basic science approaches to

better understand nechani sns of resistance, nol ecul ar
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surveill ance, drug resistance database efforts, and in
vitro diagnostic assay developers. And prior to
joining Critical Path Institute, he spent nine years in
TB as HIV clinical research branch at Division of AlIDS
at N H.

DR. SCHI TGO Thank you very nmuch. | would
also like to echo sone of the comments with regards to
havi ng the FDA produce this and have this type of
meeting, especially for TB. And also for including TB
di agnostics. Oftentinmes that's left out. |I'magoing to
provide a little bit of an overview, and it really is
quite a big overview as opposed to going into a |lot of
details, especially for the culture and the nol ecul ar
tools that are currently available. But I wll be
spending a little bit nore tinme on sequenci ng-based
assays, as well as those applications for clinical
trials.

And just to begin, there have been a | arge
number of classical ways in which diagnostics have been
done not only in the US but, nore inportantly, outside
in high burden countries, and those are represented on

the left-hand side of the slide. And as you nove to
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the right, you can see over the past 10 years there
have been a nunber of advances in those diagnostic
tools that have been made. And even if you go further
to the right, sone additional ones, including the PET-
CT scan that others have tal ked about as well.

But, really, TB, I'"'mnot going to go into the
background to it, but I would like to nention that it
is a spectrum of diseases. |It's not just you have TB
or you don't have TB; it is a wide spectrum of disease.
And the problemis that nost of the diagnostic tests,
at least the TST/IGRA, as you can see on the bottom of
this, really span a wide variety and range of that
spectrum \Whereas, the snear, mcroscopy, the culture
and the nol ecul ar assays are really nore towards the
ri ght-hand side, where it is |looking nore at active
di sease. So, to be able to identify what distinguishes
i ndividuals to nove into these various different
categories is really unknown, and we really don't
under st and why individuals progress to those various
areas, whereas, those can remain |atent for oftentines
decades.

And I'm not going to talk too nuch about the
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gol d standard, because other have already tal ked about
this, and tal king about the sanple type primarily being
sputum But there are obviously sonme pathogens,
speci fic chall enges about TB grow ng sl owy,
contam nation issues, |aboratory delays. And that's
just enabled to actually be able to identify TB,
getting TB in cul ture.

But then there are phenotypic DST del ays after
that, which requires additional time for first-1line,
second-line, and obviously limted capacity in
countries that have that capacity to do those.

And then there are some established
chal | enges, obviously. There have been huge
i nvestnments that have been nmade in the past decade. A
| ot of technical capacity has been gone on,
infrastructure, a lot of the quality issues that Payam
and ot hers have tal ked about, contam nation rates as
well. But there are energing challenges as well. The
mai nt enance of equi pnment in labs; the infrastructure to
get sanples to those |abs; the capacity of those | abs;
appropriate infection control neasures; and prograns

for staff screening. And then there are additional new
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costs nore recently on legislation and international
transfer. And all of this really culmnates in the
need for rapid and affordabl e point-of-care diagnostic
tests. And over the past seven or eight years that's
really been sonething that has been driven primarily as
a result of the Xpert MIB/RI F assay that was WHO
endorsed back in 2010. And since then there really has
been al nost an expl osion of different types of genomc
tests that can be done at point-of-care. And this has
gone throughout the different healthcare systems, going
all the way up to the reference | abs, where you have
| arge conpani es, |ike Becton Di cki nson, Abbott, as well
as Roche, providing these types of diagnostic tests and
reference | abs, all the way down even to the m croscopy
center.

And then there are al so other technol ogi es
ot her than nol ecul ar types of technologies that are in
devel opnment incl udi ng phage-based breath detection,
whi ch nobody has nentioned yet; bionmarkers again cone
up as well. But even though you have commercially
avai | abl e di agnostics at the bottom at 2012, 2013 and

2014, many of those actually don't get WHO endorsed
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until nuch later. Just the process in that is very
extensive. And then there are others, like Alere q,

t hat have dropped out of the market as well. So, there
are chal | enges there.

But | ooki ng at probe-based GeneXpert assay, it
was FDA cleared in 2013. So, a few years | ater FDA was
able to get that cleared. It provides results in
sputum as you know, in two hours. It identifies TB
and determ nes resistance to rifanpin. But nore
recently the ultra-cartridge has just been rel eased.

It is as sensitive as culture but there is a downside
to this and it has a slightly |lower specificity, and I
can talk specifically about that a little later. There
is a new Omi formfactor that will probably be com ng
out next year for point-of-care applications, and
that's what it [ ooks like. So, you can use a cel

phone to operate that. And the year after they're
hoping a new XDR cartridge will expand the drug nenu,
so that you can start |ooking at fluoroquinol one as
wel | as am nogl ycosi de resi stance.

But the question that canme to ne early on is

how wel | are these tools actually being utilized in
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countries? And here is a trial that was recently
publ i shed out of the i eDEA program This is an N H-
funded epi dem ol ogy cohort |ooking at HI V/ TB-i nfected
i ndividuals. And just to note that although HV
i ndi viduals should be tested with TB, only about three-
quarters of this in a progranmatic setting that is well
funded were actually tested with TB. And out of those,
it was only 80% -- actually, 80% were tested for AFB
smear m croscopy, and shockingly only 5% actually were
tested with GeneXpert, even though the majority of the
sites had access to the test.

This isn't just a one-off type of observati on;
there is also a nunmber of work that's in press now from
Madhukar Pai's group, and the purpose of this slide
here on the right is that he's | ooking at the nunber of
snmears that were done in country versus the nunber of
Xpert cartridges that were procured in that country for
that year. And this just gives you a very rough, crude
estimati on on how nuch GeneXpert was actually done
within countries, and the countries are |listed on the
| eft-hand side, although you can't see them \Vhat's

inportant to see is that in the bar graph on the very
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ri ght-hand side, closer to the left, the | ower the
ratio the nore Xpert that is being used. And the only
country that really is replacing snmear mcroscopy with
Xpert is South Africa. Alnost all the other countries
are using this as a research type of tool.

And why is that? That's a good question. |
think a lot of it has to do with cost; a lot of it has
to do with political will. But there are also other
concerns, such as di scordance and concordance assays
bet ween these various different ones. This is a paper
t hat was published a few years ago, but it does provide
an exanpl e of how di scordant sonme of these different
assays, whether they be liquid culture, solid culture,
GeneXpert, other nol ecul ar-based tests, or even sone
| aboratory assays.

So, why the discrepancies? WelIl, there are
sonme phenotypic issues known for sone drugs, especially
for ethanbutol and pyrazinam de. There are unknown
rare or uni que single nucleotide pol ynmorphisns, or
mut ations, that can be picked up in one assay but not
in the other. The critical concentrations are often

poorly characterized, and we really don't have a good
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i dea of the epidem ological cutoffs for MC detection
as well. And there is |owIlevel m xed population in
many of these circunstances which result in
het eroresi stance, and 1'll get back to heteroresistance
inalittle while. But first | want to talk a little
bit about next-generation sequencing, which is where |
want to spend nost of ny time, because this really is
an all-in-one type of tool. W can identify TB, drug
resi stance, virulence determ nants, and because of the
way TB is transmtted in a population, it is oftentines
clonal. So, it's really inmportant from an
epi dem ol ogi cal standpoint to understand the
genot ypi ng, evol ution, population structure as well as
t he phyl ogenetics. And all of this can be done with
next - generati on sequenci ng.

And when we tal k about next-generation
sequenci ng, oftentines we're tal ki ng about whol e genone
sequencing. It's one of the nobst conprehensive ways in
whi ch NGS, or next-generation sequencing can be done.
However, it is culture-dependent. As a result of that,
it's slow, still fairly expensive, because you're using

both culture and nol ecular at the same tine. And
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because it is so conmprehensive, it's a huge anount of
bi oi nformatics that need to go in with that.

More recently a | ot of people have been
turning to targeted anplicon sequencing primarily
because you can sequence the sanple directly, so you
don't have to rely on culture and, as a result,
sinpler, it's a lot faster. You can actually do nuch
deeper sequenci ng and you can do several hundred
different loci at the same time. The weakness, of
course, it's not as conprehensive and you have to have
prior know edge of the targets that you're going to be
| ooking at. And, finally, you do need sonme additi onal
optimzation. |It's not areally well characterized
assay as of yet.

So, as a result we need for a conprehensive,
st andar di zed database to provide a priori information
regardi ng these drug-resistant |oci and nutations that
are associated with drug resistance, and that's really
the remt of ReSeqTB. And it's not just finding out
what these nutations are, but it's the interpretation
of these nutations that is really holding a lot of the

field back. And this is where we think that we're
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differentiating ourselves from ot her databases that are
al ready out there. So, we have predefined a nunber of
different criteria where we take a |l ook at a very basic
statistical approach to the date, |ooking at p-val ues,
i keli hood ratios, |ooking at honoplasy as a next step
to determ ne |ineage markers, ensuring those are not
included in this analysis.

And then there's a nunber of expert rules,
where we take a | ook at each individual nutation and
determ ne whether that nmutation is associated with
increase in the mnimuminhibitory concentrations,
whet her that's also associated with an adverse clinical
out cone, and then go back and | ook at sonme functional
genetics to confirmthat those observations are al so
true.

So, sequenci ng has been done in clinical
trials. This has been shown by a nunber of different
speakers. Looking at transm ssion of nultidrug
resi stance, |ooking at relapse versus reinfection, drug
resistance. But | do want to spend a little bit of
time on heteroresistance. And, again,

het eroresi stance, really what this neans is a presence
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of a small nunber of organisns that are resistant to an
antimcrobial drug within a population that is
susceptible to that drug. And this actually nmay
explain why we're seeing sone failure to eradicate an
infection in sonme patients that seemto be actually
treated with appropriate antibiotic drugs. And the
reason for this may be that the sensitivity of
detecting heteroresistance is different for the
di fferent assays.

So, Sanger sequencing, |ine probe assays, it's
around 30% to 50% \hol e genone sequencing can go a
little bit lower, 5%to 10% Culture, which is our
standard, standard nethodol ogy, typically 1% but often
-- actually, it can go down as low as 1% but typically
3% to 5% And targeted sequencing actually can get
much | ower than that at 0.01%

Targeted anplicon sequencing, and the one that
"' mgoing to be nentioning is a single nolecule
over | apping read or the SMOR assay, can reduce
sequencing error rate and that's how they're able to
get down to that |low amount. And this also has the

potential to identify popul ations of resistant bacteria
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with sensitivity that exceeds the current gold
standard, and that's al nost a problem when we're
| ooking at clinical trials. So, is that a false
positive? And so, the only way to really take a | ook
at this is to take a |look at serial sanples of an
i ndividual that is under treatnent, and this is a
published -- a study that's recently been published by
John Metcalfe and Rob Warren. This is a patient out of
Mol dova who is MDR-positive. And what they' ve done is
tested, taken sone sanples throughout a period of about
four years. They have tested am kacin DST both
phenotypically and genotypically, and then did their
SMOR assay. And the bottomline to this is that you
can actually detect very small nunbers on the first
2011 time point in the SMOR assay, that it's less than
1% but it's susceptible for the DST assays. And then
obviously, it becomes positive once those nunbers
i ncrease above 10%

So, | really concentrated mainly on the
pat hogen side of the equation, but there is the host
side as well, and so can NGS be used to assist host

phar macogenom cs? And the answer is yes, it can.
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There's a nunber of genetic variations for specific
targeted human genes that can be associated with drug-
i nduced liver injury or with, on the other hand, on the
ri ght-hand side, greater drug exposure. And the result
of this, if you can start doing a systematic review and
start taking a | ook at what's available in the
literature, and this is by no means conprehensive, but
you can start seeing that there are a nunber of genes
that are associated with having a nunber of different
SNPs. And those SNP frequencies oftentimes popul ati on-
dependent, but they do have an effect on adverse
reactions.

So, if you increase levels of the drug,

obvi ously, you approach maxi mum tol erated dose,
accunul ati on of toxic netabolites and adverse events.
So, you can probably predict sone of those. |If the
| evel s decrease, however, you could reduce treatnent
efficacy, inconplete eradication of bacteria, prolonged
treatnment, and potentially relapse. Alternatively, you
can actually increase the chance of devel opi ng drug
resi stance. So, this may be some nechanisns that could

be nobre characterized better in clinical trials.
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So, in conclusion, culture remains a
challenge. | think it's still a very inportant tool to
keep in mnd that is within our armanent, but we need
to start optimzing other tools that are much faster
and qui cker to get that type of information to patients
much better. And we need to be able to optimn ze those
tools. Froma clinical trial perspective, sequencing
assays, | think, are a couple of things that we can do.
One for the pathogen side is resistance prediction, and
one fromthe host side is predicting adverse events.

There are a nunber of bionmarker assay tools
that are still in developnent. |'mnot going to go
t hrough these in the interest of tinme, but | wll
mention that the treatnent-nonitoring assay, the
predi ction of cure versus rel apse, and the bi omarker
LAM tool is sonething that ny col |l eague, Debra Hanna,

w || present next.

I"d just like to acknowl edge nenbers of -- ny
col l eagues at Critical Path Institute, as well as our
partners, and they're listed on this slide. Thank you
very much

DR. FARLEY: Thanks very nmuch. W're going to
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hear next from Debra Hanna, who is the executive
director of the Critical Path to TB Drug Regi nens
initiative led by the Critical Path Institute and
funded by the Gates Foundati on.

DR. HANNA:  Wonderful. So, thank you to FDA
for the opportunity to speak today on the role of the
Critical Path to TB Drug Reginen initiative in
facilitating drug devel opnent for TB. | was asked to
make up a little bit of our time today and fortunately
that is very doable, because you've heard from many of
our critical experts and partners who contribute to the
CPTR program Eric, Payam and others today. So, if |
skip over a few slides, |I'm happy to answer any
guestions you m ght have during the di scussion session
about those particul ar projects.

So, for those of you who aren't famliar with
the CPTR initiative, we are a public private
partnership that was | aunched about seven years ago,
now with the focus of the remt to accelerate the
devel opment of entirely novel reginens for TB. So,
specifically we're interested in hel ping our partners

nove forward the conbination of nultiple new agents
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t hat haven't been individually approved.

The areas of focus, primarily focus for CPTR
really are around the advancenent of new drug
devel opment tools, which include biomarkers. [|'m going
to tal k about one exciting programtoday. And the way
that we do this is really taking an evi dence-based
approach so that we're ensuring that we're applying the
nost robust scientific framework around eval uati on of
t hese nodel systens.

We're really at an inportant part in our
lifecycle as a CPTR program so we're in the m dst of
eval uating the work we've done over the past six years
and applying for a new award with the Gates Foundati on.
And t hrough those di scussions and through di scussions
with our partners we've really decided that we're going
to hone in and refine our work specifically on
advancenent of these preclinical nethods, drug
devel opnent tools, which also include nodeling and
simul ation conmponents. A big part of the theme of ny
talk today will be the inportance of collecting,
curating, aggregating data across nultiple different

sectors and contributors within our program 1'Il talk
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about how we do that in a nonent. And really focusing
on devel opi ng pat hways for new treatnent regi nens that
i nclude drugs that are not yet individually approved.

We have a | arge nunmber of nenbers and partners
that participate in our organization. |'ve described
it here at the bottomof this slide. 1In this graphical
depiction, what |'m show ng you on the outer side of
this circle is all of the different sectors that do
participate in the work of CPTR. So, we have |arge
phar ma, biotech conpanies, small pharmaceuti cal
organi zati ons; we have academ a, governnment
institutions, patient advocacy groups. And,
inportantly, this infrastructure supports the work that
we do because we provide a neutral ground for data
col | aborati on, again, which is underpinning for all of
t he nodel and nmet hods work that we do. W provide a
| egal infrastructure that allows for the safe sharing
of those data. But as inportantly, it's a neutral
opportunity for the nenbers of our consortia to
interface with regul atory agencies, which for our
prograns include both FDA and EMA, and I'Il1l talk about

a couple of projects where that has been critically
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i nportant for advancing our projects.

So, | talk a |lot about the evidence-based
eval uation of nethodol ogies. And the reason that we
use that termnology is that in the CPTR program and
really in this community here in the room we're very
focused on how you apply these different methodol ogi es
for making drug devel opnent decisions. There's a | ot
of inportant and wonderful work that are done in these
model systens to drive future research and scientific
hypot hesi s, but we care specifically about applying the
rigor to give devel opers confidence that they can use
these data to make robust decisions about deri sking
conmpounds.

So, this is just a quick slide to tell you
about the framework that we use, which is called the
Qualification Pathway. Both FDA and EMA have a
strategy for the qualification of novel drug
devel opnent tools, and two points that | want to make
on this slide is that you begin all of these projects,

i ncluding hollow fibers, sterilizing nouse nodel, LAM
bi omarker work, that 1'll talk about, with a definition

of a context of use statenment. And what that really
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means is that we're making a very clear statenent about
how a particul ar method shoul d be used to make a
particul ar decision in the drug devel opnent pat hway.
And that's a |l ot harder than it sounds.

And dependi ng on the context of use statenent,
that will drive how nuch data is required to prove that
context of use is true and applicable. And so, this is
t he approach whether we pursue formal qualification or
not that we use to assess nethodol ogies in the program

So, I'"lIl skip a couple of slides here. | do
want to nention very briefly the inportance of data
col l aboration within the context of this consorti a.

So, one of the very first deliverables of the CPTR
program was to develop with our partner at CDI SC a TB
t herapeutic area data standard which allows us to
aggregate clinical trial data across nultiple sources.
And for those of you who are noving forward with new
drugs that you hope to register, you know now that you
have to collect all your clinical trial data using that
standard to submt to FDA. And so we as a consortia
devel op that standard. We inplenent it within the

course of our consortia, and this allows us to eval uate
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preclinical data that is shared by many of the
col l aboratives in the roomwth clinical outcone data
to really assess productivity. Marco has already told
you about our ReSeqTB data platform and | do want to
briefly mention anot her partnership between CPTR and
WHO, where we have -- and TB Alliance, where we have
aggregated the Phase 3 quinol one-containing trials and
made those fully publicly accessible to everybody in
the room and researchers across the gl obe to ask
i nportant questions about those data sets.

So, this is really a great summary slide, if |
needed to just, in one slide, describe to you what
we're doing in CPTR now. So, our original remt from
t he Gates Foundation was to assess in this drug
devel opment paradi gm gaps i n our understandi ng of
ei ther how to choose the right drug to put in ear
conmbi nation studies, how to choose the right dose, or
translatability among steps. And we found a couple of
big gap areas that will not be a surprise to any of
you. We have focused a | ot of our efforts in
preclinical methodol ogi es, as you' ve heard about today,

because we think it's critically inportant for these
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new drugs noving forward that we understand very
crisply as nuch as possible about the PK/ PD
relationship that individual drugs will have and al so
how t hose wi |l behave in conbinations.

So, we turned our focus first to the holl ow
fiber system We're now working on a simlar
assessnent of the sterilizing nouse nodel. | wll say
inthis critical preclinical to early clinical study
transition phase we have hit another inportant
m | estone, which is the devel opnent of physiol ogically-
based PK nodel to help describe potential drug
penetration in the granul oma of adult patients. This
is based off the South African population. This nodel
is fully developed. It was devel oped based on the data
repository that we have in hand, including preclinical
data from Veroni que Dartois, the hollow fiber system
data, the Baylor labs. Also, Eric Nuernberger's data.
This nodel is publicly accessible. W can provide it,
we can al so provide training to any devel opers
interested in applying the nodel. But very inportant
to understanding translation from preclinical space

into early clinical studies. There is also a big gap
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and a very expensive |leap and tinme-consum ng | eap
bet ween Phase 2b studi es and Phase 3, and so we're
doing a lot of mathematical sinulation work around
under st andi ng quantitative assessnent of tinme to
positivity, as Payam nentioned earlier. Chuck talked
about the inportance of population PK. He's leading a
project with CPTR to devel op that nodel and neke it
accessi bl e.

We're doing a lot of work with Rada Savic's
| ab at UCSF and Eric Nuernberger to understand
mechani sm based i nplications in devel opi ng new drugs
and drug conbi nations. Happy to talk about any of
those in detail during the discussion.

So, this is a dangerous slide, as we found out
earlier this nmorning, but the good news is | don't need
to spend a ot of tinme on it. Just sinply want to say
that, yes, we did a robust assessnent of the in vitro
hol | ow fi ber system and for a couple of reasons. One,
we know that we needed to inprove that PK/ PD
under st andi ng, and this was one nethodol ogy that was
going to generate intensive quantitative information in

t hat space. But as Eric had nentioned, this nodel has
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been used for the past decade in lots of different
anti-infective progranms, as well as TB, but really as a
research tool. And so, we had a lot of work to do
assess predictive accuracy. He told you about the
outconme of that work, but what | do want to nention is
he nmentioned two i nportant points. Questions renaining
around reproducibility of the nodel and the ability of
ot her | aboratories to take up this technol ogy. So, 20
mont hs after -- for the 20 nonths follow ng the
qualification with EMA of this nethodol ogy, we did
i ntensive studies around -- in trying interlab
reproduci bility for the hollow fiber system And we
wi |l be publishing on that soon. W're so confident
with that work that several of our pharma partners are
now working with us for the industrialized application
of their new chem cal entities in conbination going
into filings.

In ternms of uptake into other |aboratories,
we' ve al so devel oped a | aboratory nmanual with several
experts. That |aboratory manual wll be fully
accessible for those who want to start up systens |ike

this in their own facilities and want to reproduce
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st udi es.

So, I"'mnot going to spend a lot of time on
the sterilizing nouse nodel work, but to sinply say
that we're applying the same kind of approach. So, |
think that there is a fal se assunption that because
there is so nuch data in the sterilizing nouse system
because it has been such a pivotal nethodology in drug
devel opnment deci sion-making in TB, that we nmay have had
nore standardi zed data, or nore standardi zed systens,
or had done this predictivity analysis with a nouse
model as we did with hollow fiber system but that's
not true. And so, we are at the point where we've
collected all of the inportant data that we think we
need in order to do that predictivity analysis and
literally within the next nonth we'll kick off that
statistical analysis plan.

So, | do want to spend the last few m nutes of
my talk specifically focused on the LAM phar macodynam c
bi omar ker program This was alluded to in a couple of
different talks earlier this norning and really is one
of the areas of nobst energy CPTR right now, and | think

for really just cause. W' ve talked in several
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presentati ons today about the high-unnmet need for real
time assessnent of efficacy in TB drug devel opnent
trials. W really do require a tool that can assess
early bactericidal activity and sputum cul ture
conversi on endpoints, which we know are recommended by
regulators in real time or as close to real tinme as
possi bl e, allow ng for quick decision-making.

There are lots of bonuses that cone along with
that, |ike reduced cost and reduced time for trials.
We've heard from Payam we've also just heard from
Marco, that we need to be able to have nethodol ogi es
that are easily inplenented in | aboratories where these
clinical trials are run. And if at all possible,
met hodol ogi es that aren't affected by contam nation for
measuri ng burden sputum or inpacted by drug carryover
effect.

We' ve tal ked about the potential value of EBA.
We know sputum cul ture conversion is very inportant,
but there are a lot of issues with these, including the
nunber of different |aboratories, which is very, very
mnimal, that can do -- or trial sites that can do EBA

studies. And there's lots of problens with
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contam nation, and then the tinme to grow up cul tures
from sputum

So, through our partnership with O suka and
t hrough CPTR, the LAM bi omarker has cone forward. We
know t hat | i poarabi nomanna is a major cell wall
conponent and nay have devel oped a new i nmunoassay,
whi ch is an ELI SA-based net hodol ogy that nmeasures LAM
in sputum The good news is that very specific for LAM
fromMb and doesn't have cross-contam nation with
ot her oral bacteria. And there is strong correlation
bet ween sputum LAM and col ony-form ng units, as well as
TTD. Two wonderful qualities of this is that the data
to date say that it's not affected by contam nation or
drug carryover, and it offers nuch qui cker testing,
approxi mately five hours, which we can agree is better
than six to ei ght weeks.

So, we are taking the qualification approach
with FDA on this specific pharnmacodynam ¢ bi omarker,
and |'ve tal ked to you about the inportance of defining
a context of use statenment. So, we have done that and
we have actually submtted a full letter of intent with

all of the data that are available to date on this
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speci fic pharmacodynam c bi omarker, and submtted that
| etter of intent on June 9th of this year to FDA, and
we are continuing conversation with them

Context of wuse, incredibly inmportant. So,
this one I'"'mgoing to read, right, because we choose
our words carefully. LAMis a pharnmacodynam c
bi omar ker for quantitative neasurenent of bacteri al
| oad in sputum A decrease in LAM sputum |ikely
affects the reduction of bacterial load in the |ung.
Thi s pharnmacodynam ¢ bi omarkers shoul d be consi dered
with other m crobiological neasurenents, such as
culture, as a real-tinme evaluation of treatnment
response in clinical trials that patients with
pul nronary TB and positive snears and cultures, such as
14-day EBA trials, clinical trials of pulnonary TB up
to 56 days, or clinical trials to provide evidence for
early decision-making in adaptive trial designs. And
so now it's our job to coordinate all the data that
supports this context of use statenment and execute the
statistical analysis plan, which will result in the
subm ssion of a briefing book to both FDA and

potentially over time, EMA
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So, the envisioned inpact, which is really the
punchline of this presentation and | think what many
al luded to as an inportant pivotal gane-changer within
the TB regi nen devel opnment space is what a real-tine
phar macodynam ¢ bi omarker could do for this field. So,
again, we are not proposing this as a surrogate
bi omarker for culture, but now we can get a real-tine
assessnent that with confidence we know can neasure the
decrease of bacterial load in sputumin patients within
the course of clinical trials?

So, you've heard about the length |If clinical
trials in that the typical strategy is reginmen EBA
trials followed by a Phase 2b study, which is nost
i kely two-nonth sputum culture conversion, and then
nmoving on to the very | abor-intensive Phase 3 pivotal
endpoi nt studies. And between each of those phases
there is a 12 to 18, 18 to 24-nonth delay in working
with regulators in countries where these clinical
trials were designed. So, that is a huge tinme sync for
t hese different prograns. And also, you're losing the
under st andi ng that you have within individual patients

across the course of a clinical trial. And so, Patrick

www.Capital ReportingCompany.com
202-857-3376




10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 167
Phillips has done and proposed sonme work on potenti al
seam ess adaptive trial designs that could be
i npl enented should a qualified pharnmacodynam c
bi omarker that gives you a real tinme assessnment could
be i nplemented within the course of these trials.

So, one of the aspirational goals we heard
about earlier in Erica' s presentation was a nore
seam ess trial design, where you could have a single
program and continual enrollnment, and that's the
aspiration of the application for a biomarker such as
LAM should the data warrant that type of qualification
decision. W at CPTR work together with Patrick and
others in the roomto do a | andscape anal ysis and
actual mathematical sinmulation of the inpact and
i npl enentation of a biomarker like LAMif qualified,
and that work will beconme one of the core projects of
CPTR going forward.
So, with that thought I will just end with a

t hank you to all of our partners and collaborators, and
just continue to put in a strong pitch for data
col | aboration and top partnership, because that's what

makes CPTR possi ble. Thank you.
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DR. FARLEY: Thanks, Debra. Robert Wallis,
you are invited to cone right up to the podium In the
Federal Register notice for this nmeeting, we invited
fol ks who wanted to, to provide sone very brief fornma
conmments, and Bob took us up on that. So, he has about
a five-mnute, five-slide presentation. W' || hear
fromhimright now

DR. WALLIS: Thank you very much. 1'm
delighted, actually, to take up sone comments from
Payam and to tal k about this question of noving from
Phase 2 to Phase 3 nore efficiently. | think all of
you are famliar with this work that we did while | was
still at Pfizer, looking at results from24 trials from
20 to 40 years ago, of 58 reginens, al nost 8, 000
patients, in which we identified nonth 2 culture status
and treatnment duration as predictors of relapse. There
was a rather sinple mathematical equation. \What was
interesting about it is our ability to then go ahead
and subsequently validate this, using independent data
fromsix studies, 12 reginens, involving another 4,000
patients, and that's what | want to tal k about here.

So, the way |I'm show ng these data, the
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observed rel apse -- the observed recurrence rate on
this axis, the predicted recurrence rate on the
vertical axis, this scale is Logit transformtion,
whi ch takes a proportion that can range fromO to 1,
and stretches it out fromnegative infinity to positive
infinity. It's a very useful transformation for this
type of analysis but it's not very intuitive. So, for
each of the correspondi ng values |I have the percentage
here represented in the inset. And obviously, a
perfect prediction is this 45-degree dotted |ine here.
And then here at 10% this is ny personal threshold for
the limt of acceptability for relapse rate. W can
argue about whether it should be higher or lower. It's
a reasonabl e guess.

So, what we first | ooked at was for the three
fl uoroqui nol one trials. W wanted to predict the
results of the four arms, experinental arnms, fromfive
Phase 2 trials of six fluoroquinol one regi nens, and
this is the prediction, exactly on target.

The rel apse rates in all eight arns of these
trials were then predicted based on the nonth 2 culture

results and the duration of each arm and |I'm show ng
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these results here. So, in green are the six-nonth
arms, and in pink are the four-nmonth arnms, and this was
publ i shed in 2015.

We have two new studies to add. One is the
TBRU treatnment shortening trial. This study took 390
HI V- negati ve patients with noncavetary di sease at
basel i ne and negative culture at nonth 2, and randomy
assigned themto six or four nonths of treatnment. From
my perspective, this study succeeded, actually, in
showi ng that |Iow relapse rates in this popul ation were
consi stent with what we thought in advance. So, 1.6%
this is the six-nonth arm and 7% in the four-nonth
arm So, a 7% relapse rate in a four-nonth regi nen
actually is pretty good, but unfortunately the study
failed by finding that duration was a predictor of
rel apse, which for reasons known only to the
i nvestigator was contrary to the study's hypot hesis.
In any case, the predictions were quite in line with
what they should have been.

And then, lastly, two additional studies of a
single arm open |abel studies of the Bangl adesh

reginmen in Ni ger and Caneroon. The nonth 2 positive
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proportions were 6% and 13% and they foll owed about
150 patients in total for one year, and no rel apses
were detected. And these show up over here in blue.
These were assigned a value of 0.5%rel apse rate
because val ues of zero are not permtted, and we had
originally used this nmethod for small studies wth
either relapse rates or culture-positive rates of zero
in the original publication. But these -- this
estimate, there is sonme uncertainty, could be further
in this direction, further in that direction; we'l
have to wait for larger trials. But in any case, this
overall result | think is quite inpressive.

This is what the database | ooks |Iike now.
Seventy reginmens, a distribution of Iess than six
nont hs, six nonths, and nore than six nonths, and a
di stribution of African studies and gl obal studies.

And these are the p-values for the paraneters
for the equation. And | want to point out, this is 10
to the mnus fourth to 10 to the mnus fifth., This is
very striking. And if anyone wants to play with a
sinplified version of the calculator, it's online here

at ny website.

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 172

So, the conclusion, the nodel is accurate, R
square value of greater than 0.9 in this independent
dataset, and it's generalizable. And by that, | nean
it remained accurate under previously untested
conditions. So, the fluoroquinol one results were
predi cted w thout fluoroquinolone data. The TBRU st udy
results were predicted without any information about
host data, and the MDR results were predicted wthout
any MDR or clofazimne data. Does this nean that it
will continue to be simlarly useful in all studies in
the future? | don't know, but this is a reasonably
i npressive track record.

None of the studies in the training dataset
and very few in the validation dataset excluded
recurrent disease due to reinfection. And this
presunmably introduced noise into the predictions, and
you woul d think that accuracy would be increased if we
had had the ability to | ook at true rel apse.

The data right now are insufficient to create
a simlar nodel using tine to culture conversion and
liquid nmedium or one including baseline parameters, and

| think collecting those sorts of data and

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 173
i ncorporating into this sort of nodel should be a
research priority. And | would be particularly
interested in incorporating the sputum LAM assay into
this sort of nmodel. | think that would give you an
out st andi ng approach to inform ng the required duration
of new, potentially shorter reginens, and that's ny
five m nutes. Thank you.

DR. FARLEY: Thanks very much. W absolutely
prom se that you will get to eat |lunch soon. But we
wanted to turn our attention, to have a short panel
di scussi on and opportunity for sone questions and
answers and interactions. And as fol ks think about
question they want to follow up with the speakers,
we've heard a lot of good information this norning, as
wel | as discussion points they would like to bring up,
|'"d kind of like to rem nd the panel that our focus
today is devel opnent of drug reginens. And what you'l
hear this afternoon is that evaluation of those
regi mens, once we nove into efficacy studies, the
benefit of each of the conmponents of those regi nens has
al ready been understood. And part of that has been

through in vitro and animal work as well as PK, and so
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we invite you to focus discussion around | essons
| earned and approaches going forward, and things that
devel opers ought to keep in m nd, based on our
experience, to help move the field forward. So, we
invite the panel to open the discussion, and then if
t he audi ence wi shes to participate, you just need to
stand at that m crophone and we'll see you. Thanks.

DR. COX: So, Eric, you tal ked sone about the
ani mal nodels and the ani mal nodels are sonetinmes
hel pful but not always correct. As far as TB regi nens,
a whol e new regi nen sonebody is constructing, how
confident do you feel fromthe data that you m ght get
fromani ml nodels that you're able to select a good
reginmen to effectively treat patients with TB? Your
t hought s?

DR. NUERMBERGER: Well, | think it really gets
to the justification for doing the kinds of evidence-
based assessnments of these nethodol ogies so you can
under stand exactly how nuch confi dence that you can
have in these tools. So, | don't think we're at the
poi nt where we could say with suprenme confidence that

we can adequately predict a contribution of each agent.
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Certainly, within the preclinical setting it's
relatively straightforward to denonstrate the
contribution of an individual drug with the kind of
factorial designs that are quite anmenable. And the
better one can denonstrate that with -- by show ng dose
response and efficacy at exposures that we could
justify as being clinically achievable the nore
power ful that is.

| think an inmportant question is when -- we
| ook at a variety of different endpoints, and |I woul d,
again, generally have the nost confidence in |ooking at
-- in proclaimng a contribution if we can show t hat
t he conponent contributes to bactericidal effect,
contributes to sterilizing effect, contributes to
suppression of resistant nutants that are resistant to
ot her conpanion drugs in the reginen. So, the nore
preclinical endpoints one can bring to bear and
denonstrate activity or contribution, the better. So,
| think that's an inportant aspect of it.

DR. COX: Do you think the nouse nodel, wth
further research, can it be pushed so that we can

squeeze nore water fromthe stone, as far as
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information we get fromit, or are there inherent
[imts in what the mce can tell us?

DR. NUERMBERGER: Yeah, | nean, it's a nodel,
but I think that if we -- if we really | ook objectively
at what we know on either side of the equation, what
t he mouse nodel has yielded and what the clinical
trials have yielded. | think it's difficult to argue
that the nouse has provided false or nisleading
i nformati on.

| think the key issue is how we interpret
results that conme fromthe nodel. And if you | ook at
t hese REMbx regi nens as an exanple, there were
i ncreased bactericidal effect in nouse nodels, there
was a relatively small effect on the treatnent
duration, and I think that was wholly consistent with
the REMox result in the sense that there was
denmonstrated i ncrease in bactericidal effect. But
what ever effect size there may have been on treatnment

shortening, it was not a two-nonth effect. And so, |

don't think the nobuse gave us bad data; | think it's --
we were -- we as a group, in nmoving forward with a
trial like that, we're perhaps in hindsight overly
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optim stic, but that was based on sone of these, you
know, at the tinme, recognition that many patients do
well with four nonths of standard therapy. And there
were other rationales for noving forward with a Phase 3
trial at that point, building capacity and, you know,
and there weren't a lot of other reginmens to push
forward at that tinme. So, | think obviously, the nouse
nodel was al so not the only reason that that trial went
forward, so we have to think about the deci sion-nmaking
in that context.

DR. SPI GELMAN:  You know, a common thene to
me, and it applies here and it applies to a | ot of
other areas, and I'Il get into it naybe in the
afternoon a little bit, is distinguishing between what
we can learn qualitatively and what we can | earn
guantitatively. And | think that's basically what Eric
has been sayi ng.

And if we |look for over-interpret -- if we
| ook for having to derive truly strict quantitative
data froma lot of these, we're going to be
di sappoi nted and, to a certain extent, throw out the

baby with the bathwater. |If we realize that
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directionally or qualitatively there is a huge anmount
that can be learned, then I think it can inform steps
moving forward. But | think we have to be careful in
terns of what the expectations are in terns of
guantitative rel ati onshi ps.

DR. HANNA: | would just add, to underscore a
point that Eric made during his presentation, | don't
think we've ever said there is going to be one single
model that gives us all the answers that we need. And
| think this is where we think pairing the quantitative
systemin the in vitro PK/PD nodel with nore
gqualitative data that is assessed in the appropriate
mouse nodel, those two pieces of information together
will be inportant.

DR. NUERMBERGER: And | certainly woul dn't
have wanted my comments to suggest that | think the
mouse nodel is a be all, end all. | think it's just as
suggested. And | think there are plenty of
opportunities to continue to inprove. And, again,
incorporating information that may conme from Krami k
m ce or marnosets or other caseous nodels with respect

to how well drugs are partitioning into various
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i nportant places. | think there is very good
rationale, at least, to believe and certainly
opportunity to denonstrate in these types of nodels
that there nmay be conpartnentalization of certain drug
effects. And nmaybe there is a rationale for putting a
drug in a conbination just because it's only one of two
or three instead of all four of the drugs that really
achi eve the kind of concentrations that you think you
need in the caseous portion of a | esion.

And so, | think there are ways to build on
that and certainly ways to continue to try and enhance
our quantitative understanding. | think it sounds pie
in the sky at the nonment, but | think there is no
reason to think that we can't continue to build and
nove cl oser and closer to quantitative appraisals of
what various preclinical nodels can tell us in an
i ntegrated and conprehensive way. But that work has
got to start sonewhere.

DR. COX: And | guess one nore part of this,
too, is that to the extent the animal nodels and the
other tools are used to informchoices that then go

forward in clinical trials, you'll be able to have that
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f eedback and that database will grow over tinme to
further increase the understanding of what can be
concluded fromthose various different preclinical
nodel s.

DR. NUERMBERGER: That's absolutely right. |If
we're not asking these questions and thinking about how
we want to answer these questions right now, then we
won't be in a position to capitalize on these kinds of
opportunities. And it's critical because a lot of the
new drugs com ng forward now are different in the sense
of their physical chem stry, their PK characteristics,
and they don't necessarily act |like the isoniazids and
the pyrazinamdes. And so, it's a really inportant
stress test for the preclinical nopdels.

DR. COX: Chuck, can | ask you, you seemto be
hinting at TDM Do you want to say anything nore about
t hat ?

DR. PELOQUIN: | appreciate the fact that you
pi cked up on that.

DR. COX: And how would that work? |'mj ust
sort of curious, your vision on this?

DR. PELOQUIN: So, if you get on an airplane,
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soneone is flying the airplane, typically, right? O
if you get on a bus, sonebody is driving the bus. And
if you' re giving drug therapy and you' re not going to
do surgery, then you want to get the nost out of that
drug therapy. So, either you're controlling the
t herapy or its controlling you. So, if you give
standardi zed doses, which is generally what's done,
t hat broad spectrum-- | gave the exanple of rifanpin
fromO to 45, that's what you're going to get. Now, it
woul d be conveni ent of that wasn't the case, but
unfortunately it is. And we have simlar data for al
the different drugs.

So, if you wish to -- and | woul d suggest
doing it early, before you select for drug resistance,
if that's going to happen. |If you can get even just
two bl ood sanples in an individual patient for the
drugs that you're using, you have a snapshot of what's
going on. If you have the MC, you m ght be |ucky, and
their organismis very, very susceptible, and you m ght
not need to push the drug really hard. On the other
hand, the patient's isolate m ght have an M C that goes

right up to the epidem ol ogi cal breakpoint that we use
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clinically and in which case you m ght have to push
harder. And if you know that, then you have a good
i dea of how hard you're going to have to push and how
much toxicity you m ght be expected or willing to
tolerate in that situation.

DR. COX: So, it seens there are two | audabl e
goal s that we heard about. One is you want to get the
dose right, you want to get to an exposure that's
actually going to be able to treat the patient. And
the other is the idea of sort of a pan-TB reginmen, in
essence, sonething that is sinple that you coul d
adm ni ster to patients that doesn't -- you know,
ideally not have to do testing for either drug toxicity
and all. So, it sounds |ike what you're describing
woul d be sonmet hing where you did sone testing early on
to see how you're doing with dosing, maybe adjust it
once, do one nore test, and then hope at that point
that you're on autopilot for the dosing and you're
goi ng to achi eve exposures that would remai n constant
t hroughout. Fair or --

DR. PELOQUIN: Well, hope is not a strategy.

VWhat | would say is that if we have drugs that are
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i mensely potent relative to how nuch is required in a
patient. So, if your AUCto MCis in the thousands,
because you have an incredi bly potent drug, then you
probably don't need therapeutic drug nonitoring,
because you' re way, way above it. But that's not true
of virtually any of the drugs that are being | ooked at
ri ght now as experinental drugs or the drugs that are
inclinic. And we're really nmuch nore in a situation
that, for exanple, our |ab does TDM for patients with
fungal infections, and fungi can't even make up their
m nd what they are, they're a yeast, they're a hypha,
or whatever. Yet if you're treating a transpl ant
patient, they get TDM for all their imunosuppressants
and their antifungals. And now in our intensive care
units we're measuring beta-|actans because the MCs are
getting higher and higher and the concentrations are
all over the place with all the things we do to
patients in the I1CU. So, TBis not quite as extrenme as
those cases, but there is still a lot of variability,
and up until now we generally don't control it.

About 200 different centers around the country

send sanples to ny lab. There are several labs in the
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US that can do this, and there are several l|abs in
Europe that can do this. So, it's not inpossible to do
it. That's all | can say.

DR. COX: So, one other thing, and just so
fol ks sort of have a feel. So, what we're going to try
to dois we're going to break for lunch at 12:55. So,
we'll do about five nore mnutes with the panel this
morni ng and then we'll -- that way we can start the
afternoon session on time, and we can finish on tine,
which | think will be really inportant. So, if anyone
has any burning issues they want to surface for the
nor ni ng, please do so now. Ml , please.

DR. SPI GELMAN:  Chuck, only because | know you
so well. Moire is always better and apple pie is great.
Have you come up with a clinical trial design that
woul d actually test what is the obvious, you know, true
hypot hesi s that therapeutic drug testing really does
yield better clinical results, nore cross-detective
results, etc. in TB? Because | think as a next step to
actually ever get to the point of inplenentation is
frankly having clinical trial robust, prospective data

that quantifies to a certain extent the benefit.
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DR. PELOQUI N: The cl osing nunber of studies
that | showed, showed the consequences of |ow exposure
of the drug, and the last two, the high rifanycin
studi es, showed the advantages of high exposures of the
drug. So, | think actually the data are there in
clinical situation. Now, as far as testing, TDM versus
not TDM could it be done? Yes, it could be done, but
that's a little bit nore challenging. But | think from
the clinical trial data, it's pretty clear that, again,
unl ess you're going to do surgery, you're relying on
the drugs. And what the drugs work through is a
phar macodynam ¢ paranmeter, and you can identify that
preclinically and then you can optimze it. So, in a
clinical trial you could get early concentrations and
f eedback.

So, it's just like flying a plane -- you
direct the plane where you want it to go and then you
get feedback of whether, as you turn the plane, if it
actually went where you wanted it to go. You can get
that information with serum concentrati ons, adjust the
dose even in a clinical trial. 1'mnot saying it's

easy; you'd have to have the assays probably close to
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the different centers, but you could do it. HPLCis
not a newtool. | was using it as an undergrad, and
that's a long tinme ago.

DR. SPI GELMAN:  Yeah, but 1 think, again, not
meani ng to bel abor the point, there is a difference
bet ween frankly retrospective cherry-picking with data
to show what coul d be consi dered obvious if sonebody
mal absor bs and doesn't get the drug, they' re probably
not going to do as well, to prospectively actually
gquantifying basically al nost even cross-benefit. Do
you do it for everybody? Do you wait until sonebody
doesn't respond? If you do it for everybody, wth
whi ch drugs? How do you intervene in terns of the
changi ng? What difference does that make ultimtel y?
So, | do think if you want to change policy and
ultimately really inpact systenms, it's just necessary
to go that next step.

DR. PELOQUIN: Well, I'mopen to doing that.
As far as the studies, obviously, | had a finite tinme
to present, so | don't really think that they're
cherry-picked, per se. | think the npst recent

rifanmpin and rifapentine studies really encourage
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people to | ook at those in great detail, because it's
telling us that w thout good PK you don't get PD. But,
conversely, with good PK you get excellent PD. So,
again, | refer you to those papers.

DR. COX: And it sounds like, Mel, nmaybe what
you' re suggesting would be a random zed trial where one
arm got TDM and the other did not, and then the
guestion is, are the outcones different between the two
groups, Yyeah.

DR. SPI GELMAN:  Yeah, | nean, that's the nost
obvi ous, sort of off-the-hand clinical trial design,
but 1I'm sure when people would sit around and think
about it, you m ght be able to cone up with sonething
better, but that sort of data, to me, would al nost be
t he next step.

DR. LOBUE: | mean, | think the issue froma
program st andpoint is ideal versus good enough, and we
m ght need those | evel of data to make those type of
programmati ¢ changes. Because unlike the University of
Al abama football program TB -- even in this country,
TB prograns are not that well resourced or funded. And

whil e you made the point, well, if they're contributing
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to the devel opnment of drug resistance, that woul d nake
up for the cost, but in fact we really don't see a |ot
of acquired drug resistance in prograns that really
start patients on the right reginen at the right tinme
and do good directives or therapy.

DR. PELOQUI N: \What you say is true. | think
where you coul d see an advantage woul d be the duration
of the treatnment. So, if you optimzed early, you
m ght be able to get back to nore what was seen in the
BMRC trials, whereas, you hit them hard, you hit them
early, which is really the mantra in H'V. Hit hard,
hit early. And that's not really what's done in TB.

We just sort of use the standard regi nen, and that
reginmen by itself is not really optimzed. It was sort
of, this was good enough at the tinme, and decisions
were made. You know, the BMRC was not highly funded
and they had only so many things that they could do.

So, again, | think however we approach this,
the PK and the PD are essential conponents, because
that's now drugs operate. And if we have the
opportunity clinically to optimze it individually,

that would be fantastic. And that's really what we do
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wi th other disease states. Wth diabetes, we don't
gi ve everybody 10 units of regular insulin three tines
a day regardl ess of the glucose being 300 or 30, and we
don't give standardi zed doses of warfarin. And you can
go down the list, so we don't give standardi zed doses.
TB i s one of the exceptions where we do.

DR. FARLEY: Great. Well, we're going to
break at this point and we prom se to get to you this
afternoon first thing. So, we're going to try to

resune at 1:35. That will be Dr. Hi ggins' talk, the

FDA talk. You don't want to mss that. And we'll see
you all in about 40 m nutes. So, thanks very much and
we'll have nore time for talking this afternoon

[ Lunch break. ]

DR. SPIGELMAN:. 1'd like to initially, for the
first talk this afternoon, introduce Karen Higgins.
Karen, as | think nost of us know, is the statistical
team | eader that supports the division of anti-
infective products at the FDA and has clearly been
involved in so many of the prograns that have cone
before the FDA. Karen, thank you.

DR. HHGA NS: Thanks, Mel. So, I'mgoing to
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go over sone regulatory issues to think about when
desi gni ng your adequate and well-controlled trial for
TB regi nen devel opment. There is a lot to talk about,
so I'"'mgoing to kind of briefly talk about a | ot of
things. M nmain point, and it's something |'m
hopefully going to repeat a lot, is every TB
devel opnment programis different, so I highly reconmend
that you cone into FDA and tal k about your specific
program because there are going to be a | ot of
nuances.

But 1'mgoing to tal k about some regul atory
requi rements, including substantial evidence,
accel erated approval, and added contri bution of
conponents of the TB regimen. And then I'll go into
sone of the clinical trial design things to think
about, including patient popul ation, control, endpoints
and statistical analysis. M focus is really going to
be on efficacy.

So, the FDA has required since 1962 to have
substantial evidence of effectiveness to approve a
drug. That is outlined in the Code of Federal

Regul ati ons, and it discusses adequate and wel | -
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controlled trials, which you probably all heard, since
it's plural, it's been neant to nean two or nore
trials. However, in 1998, the Clinical Effectiveness
Gui dance cane out as part of the FDA Moddernization Act,
and in that it kind of opened the door a little bit
nore and gave situations where one adequate and wel | -
controlled trial would be sufficient, along with
i ndependent substantiation of the findings. And in TB
we often find that that would be the case where we
woul d have one adequate and well-controlled trial plus
a large amount of information fromEBA trials, and plus
studies in animal and in vitro.

But keep in mnd the inportance of adequate
conparative safety information. So, sonetinmes one
trial m ght be appropriate for efficacy but it wouldn't
| ead you to quite enough adequate safety information.
So, that is always sonmething to keep in m nd.
Sonetines, if there is not a | arge enough safety
dat abase it could lead to sone kind of a |limted use
i ndi cation.

So, the accelerated approval programis

sonet hing inmportant to think about when devel oping a TB
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regimen. This allows for earlier approval of drugs
that treat serious conditions that provide neani ngful
t herapeutic benefit over existing therapies. So, it
uses an accel erated approval endpoint that is
reasonably likely to predict clinical benefit, but in
itself not a neasure of clinical benefit. And, of
course, the whole point of the accel erated approval
programis it can considerably shorten the tine
required prior to receiving FDA approval.

A sponsor would then be required to conduct a
post-marketing study to confirmthe anticipated
clinical benefit. |If it's confirned, then they woul d
get full approval; if not, it potentially could renove
the drug fromthe market.

So, sone things to think about regarding
accel erated versus standard approval for TB regi nmens.
| kind of have a couple of thoughts on this slide. One
thing we should think about as kind of the inpact of
the reginmen is it's a high inpact reginen. And, if so,
you would tend to think nore towards accel erated
approval, and that would certainly be the case for MR

treatment reginen that is nore effective or |ess toxic,
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or an XDR regi men that has fairly good efficacy.

But an additional thing to think about, not
only is the reginmen high inpact but, kind of, how nuch
conplete informati on do we need? And the nore conplete
i nformati on you need, the nore nmaybe you'd think
towards standard approval. And sonething | would think
about would be for a drug-sensitive reginmen we really
may need i nformation on the final |ong-term outcone
before switching patients froma highly effective
standard regi nen of the HRZE. So, in that case, even
t hough a new drug-sensitive reginmnen with a totally new
treatment regime would certainly be high inpact, it
m ght not be appropriate for accel erated approval
because we would really want information on that |ong-
t erm endpoi nt.

For an MDR reginmen, if the test reginen has a
mar kedly shorter duration, it's quite likely that we'l
want to have an endpoi nt past the end of treatnent.

So, again, that would give us sone estimte of rel apse
rate to make sure patients wouldn't be at a high risk
of relapse if they were on this markedly shorter NMDR

regimen. And once you have that information, that in
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fact m ght be evidence of clinical benefit, so that
m ght just automatically |ead you nore towards standard
approval. But this just kind of underscores, again,
the need to conme in early and kind of tal k about your
program and your drug, what you're going to be studying
and maybe what the best plan for approval would be.

So, an exanple of accelerated approval is
bedaquiline. It was approved in 2012 for the treatnment
of adults with MDR pul nonary tuberculosis. It was an
add-on trial where patients were random zed to
bedaqui l i ne or placebo for 24 weeks. Patients received
best available therapies for 18 to 24 nonths. The
accel erated approval was based on tinme to sputum
cul ture conversion, where there was a superior effect
over placebo. But due to limted safety and an
increased nortality on bedaquiline, it received a
limted use statenent saying to reserve use when an
effective treatnent regi nen cannot otherw se be
provi ded. And, again, the sponsor would need to
conduct a confirmatory trial assessing patient
survival, clinical resolution of tuberculosis, and rate

of relapse at a |l ater endpoint after patients have
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conpl eted TB therapy.

So, sonething to consider and that we've
di scussed today already is this conmbination rule, since
we have a nultiple drug reginen. So, the conbination
rule as stated in the Code of Federal Regul ations
states that two or nore drugs nmay be conbined into a
singl e dosage form when each conponent makes a
contribution to the clained effect. So, you need to
know that if you're going to give patients an
addi tional drug that that drug is actually adding
efficacy and not just potentially adding toxicity.
That's been interpreted to nean a factorial design
trial, which can be -- grow huge if you have nulti-drug
reginmens. So, just inthis little exanple of a two-
conponent regi nen, you'd need at |east a three-arm
trial, and you need to show the superiority of the
conmbi nation to each of the individual conponents. So,
that could be a high hurdle.

So, in 2013, the guidance on co-devel opnent of
two nore new investigational drugs for use in
conmbi nation tal ked about that, and tal ked about how a

factorial designed clinical study is certainly
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preferred, but that in some cases it may not be
possi ble. And in those cases, which TB is |likely one,
because you woul dn't want to give patients a reginen
that is not fully effective. That perhaps information
on the added contribution of the conmponents could conme
fromin vitro and in vivo ani mal nodels, Phase 1 or
early studies, where the clinical study would assess
the full regimen. So, in many cases this night be what
we can do with TB devel opnent.

So, just to keep in mnd, you could develop a
TB regimen as a fixed dose conbi nati on, where all the
conponents of the reginmen are fornul ated together into,
say, one tablet. It could be co-packaged in, say, a
blister pack, or they could be individually packaged
but | abeled to be used in conbination. And | just
wanted to let you know that pretty nuch the efficacy
and safety requirements will be simlar for those three
si tuations.

So, sone things to consider for designing the
TB efficacy trial. The main one is what is that TB
regimen you're looking at, and is it a new, conpletely

new reginmen or is it really a new drug kind of being
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added to a reginen that's already out there? So, for
example, if it's a newreginen, if it's a high inpact
new regi men, for exanple, three or four new drugs with
new nmechani sns of action to treat TB in four to six
nont hs; that would be a high-inpact brand-new regi nen.
O, simlarly, two new drugs with new nechani sns of
action possibly paired with an older drug. |If the
contribution of the effect of the conponents could cone
froman earlier phase of devel opnent, such as EBA
trials in animl nodels. Then the clinical trial could
assess the efficacy of the regi mnen as a whol e.

But on the other extrene, let's say it's a new
drug bei ng devel oped, for exanple, a new drug to treat
MDR- TB gi ven on top of the best avail able therapy, or a
new drug to replace one drug in the standard drug-
sensitive reginmen, then it's nore of the devel opnent of
a single drug, and the efficacy of that single drug we
will likely need to know froma clinical trial. And
just an exanple, bedaquiline was that case. O course,
t hese are kind of two extrenes of the spectrum You
could fall somewhere in between there, so, again,

comng into discuss it with the division early on would
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be hel pful.

So, the patient population of your clinical
trial could be drug-sensitive TB, MDR-TB, XDR-TB, or
any conbi nation or all conbined. And, as nentioned
earlier, different patient populations mght lead to
different routes of approval. So, the expectation is
t hat you woul d conduct a random zed, controll ed,
blinded trial. There are sone cases where blinding is
just not feasible, so the trial should really be then
conducted in a blinded manner however possi bl e.

The control treatnment would really depend on
the patient population and the reginen. So, for
exanple, if it was a drug-sensitive TB trial you were
conducting, we woul d expect that standard six-nonth
HRZE reginmen is the control. For MDR-TB, it would
really depend on the resistant patterns and the
| ocati on where it was studied. For XDR-TB, given the
poor outconme and | ong duration of treatnment, it m ght
be possible for a drug with great effect to have it be
assessed in a single-armtrial with an historical
control group. | worry about nmentioning historical

control groups because they are the weakest of the
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controls. It's nonconcurrent and it's very difficult
to have a confidence that the patients in the
hi storical control are conparable to the patients in
the trial that would have XDR patients. So, again, |'d
cone in early and we'd talk about how best to come up
with an adequate historical control for that.

And | just want to nmention briefly, again,

i ke was done for bedaquiline, for a single new drug
for MDR/ XDR, you m ght use an add-on design where
patients are random zed to either an optim zed
background regi men plus the new drug versus optim zed
background regi men plus placebo. And this is really a
pl acebo-controlled trial. | know over tine this is
likely going to be getting nore and nore difficult to
conduct as therapies for MDR-TB i nprove, but | just
wanted to point that out.

So, we've tal ked about endpoints already this
norni ng, but there are early endpoints that people
woul d nmeasure -- sputum culture conversion at two or
si X nonths, say; time to sputum cul ture conversion.

But keep in mnd these early endpoints really don't

test whether the planned duration of the reginen is
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adequat e.

The |l ate endpoint is the one we consider kind
of the final or the ultimte endpoint in nmeasuring TB
efficacy. Sustained culture conversion 6 to 12 nonths
after treatnent ends. 1'd say the tim ng of the
endpoint really should be based on tine from
random zation and it should be the same for the two
treatment arnms. So, even though I'mreferring to it as
it is approximately nmeasured at 6 to 12 nonths after
the end of treatnent, that should then be defined in
the protocol as a tinme fromrandom zati on.

And you shoul d capture the reason for failure,
as in treatnent failure, relapse, reinfection, if
you're able to differentiate the two, and if you've
| ost the patient.

And then the last point I want to tal k about
is just the analysis of the clinical trial. Obviously,
it depends on the specific clinical trial in your
hypot hesi s, so you could assess it using a superiority
anal ysis or noninferiority analysis. You all pretty
much understand superiority analysis, but it helps to

then go on to explain noninferiority once |I've wal ked
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through this a little bit.

So, superiority is really the gold standard of

assessing efficacy. It's determ ned by showi ng the
test armis better than the control. And really since
an add-on design is a placebo-controlled trial, it

woul d be an automatic analysis for an add-on design.

And here is just a figure to represent the
superiority design, where | have a nunber |ine which
captures the treatnment difference between test and
control. On the left, it's in favor of control drug;
on the right it's in favor of the test drug. The
di anonds, the point estimate fromthe trial, and the
par ent heses capture the 95% confi dence interval. So,
in this case for superiority, that confidence interva
woul d have to be conpletely to the right of zero,
denonstrating that the test is superior to control

Now, nmoving on to noninferiority, efficacy is
now determ ned by showi ng that efficacy of the test arm
is close enough to a known effective control. So, two
key points in that sentence are cl ose enough, how cl ose
it has to be, and to a known effective control. So,

how close it needs to be is the noninferiority margin,
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which is |abeled as Mhere. And this is all greatly
detailed in the FDA Gui dance on Noninferiority Trials.

So, this margin, M depends on two pieces of
information. One is how effective is that control, and
that's called ML, and the other is just based on
clinical judgnent, and that's how nmuch efficacy we
would be willing to lose. And the margin can't be
greater than either of those two nunbers.

So, in this case it's the same nunber I|ine,
where on the left is still in favor of the active
control, and right is favor of placebo. But now that
confidence interval doesn't need to be conpletely to
the right of zero; it's a nore relaxed test. And
you're actually -- it can go down to up agai nst that
margin, which is the limt of how nmuch the new test
regi mren can be worse than the active control. And
comng up with that margin for TB can be very
difficult.

So, it depends on the specific trial design,

i ncluding the patient population, timng and definition
of endpoint. And it really depends on what that active

control is. So, in the situation that | nmentioned
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earlier, if it's a test reginen, if you're going to
test the efficacy of your conplete test reginmen to the
conpl ete control reginmen, and that means you ki nd of
determ ne the added contribution of the effects from
previ ous Phase 1 or aninmal studies. Then you need to
understand that the effect of the whole control
regi men, which is highly effective in TB. So, that M
that we've estimated would be really very | arge and
should be fairly easy to estimate.

So, for instance, in the drug-sensitive TB
study, HRZE versus no treatnment is going to be very
| arge for patients. Simlarly, for MDR-TB, best
avail abl e therapy for MDR-TB is going to be really
quite | arge conpared to no treatnment. So, when it
cones to estimating a noninferiority margin for testing
a test reginen to a control reginen, it's going to
really hinge on that clinical judgnment of how much
efficacy you're willing to lose. It still mght w nd
up being a small nunber, but at least it's -- there is
no data, you are able to cone up with a nunber and then
you conduct your study.

And just keep in mnd, this is often for kind
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of this high inpact reginen, which mght be better in
terms of treatnment duration or sputum culture
conversion or toxicity, but we'll still want to nmake
sure that you're not losing too nmuch on that final
clinical endpoint, which is why we're assessing it for
noninferiority.

When you assess noninferiority of a test drug
to a control drug, it's much nore conplicated. Because
you have a multi-drug reginen, the efficacy of any one
of those particular drugs in that reginmen is going to
be fairly nodest conpared to the efficacy of the whole
regimen. So, in this case it's going to be much harder
to conduct the trial.

An exanple would be, let's say you'll have a
new drug and you want to replace ethanbutol in the
drug-sensitive TB reginmen. So, you're going to
random ze subjects to HRZX as the new drug versus HRZE
In order to determ ne that FX has efficacy, you need to
under stand how efficaci ous ethanbutol is in that drug-
sensitive TB reginen, and that is going to be very hard
to estimate fromthe literature.

Anot her option would be, let's say a new drug
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added to drug-sensitive TB reginmen, but the reginen is
shortened by two nonths. In that case, it's alittle
bit easier because your drug woul d kind of be replacing
the last two nonths of therapy in a drug-sensitive TB
reginmen. And there is sonme data to show that that has
a fairly large effect. And that's actually in the TB,
the draft TB guidance. 1It's in the appendix, a
justification for how you would do that.

So, just in conclusion, adequate and well -
controlled trials are required to determ ne the
efficacy for TB regi nens or drugs, and you really need
to put together good evidence on the contribution of
each drug in a reginen.

The pathway for approval depends on the inpact
of the reginmen. Accelerated approval is possible.

It's also possible it could lead to a limted
indication if you have limted safety data.

Devel opment of a single drug will lead to a different
study design than devel opnment of a full reginmen,
especially with high inpact. And it's inportant to
di scuss devel opnent programw th FDA as early as you

can. Thank you.
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DR. NAMBI AR: | think we have a coupl e of
mnutes, if there are any clarifying questions for
Kar en.

DR. LI ENHARDT: Yes, thank you very nmuch. A
very, very short question, please, Karen. For the
early endpoi nts, sputum culture conversion, you
menti oned that you would like to see sputum culture
conversion at two or six nmonths. What is this or? Can
you please tell us? Wat does it depend upon?

DR. HHGA NS: The or was just listing sone
possi ble early endpoints. So, | think that would al so
be sonething to discuss with us in the devel opnent of
your program

DR. LI ENHARDT: Ckay, there was nothing really
due to the fact that you want two-nonth cul ture
conversion if it is drug-susceptible TB and six nonths
if it is MDR, or was it really nore on type of
appreciation of the investigation arm and what the
regi mren m ght be?

DR. HIGA NS: Exactly.

DR. LI ENHARDT: Thank you.

DR. NAMBI AR: So, we npbve on to our next
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topic, which will be New Approaches to TB Drug
Devel opnment. We hear both from a devel oper and sone of
you are presenting industry. So, it is ny pleasure to
i ntroduce Mel Spigel man, who is the president and chi ef
executive officer of the G obal Alliance for TB Drug
Devel opment. And prior to joining TB Alliance, Dr.
Spi gel man was at Knol |l Pharmaceuticals, which is a
di vi si on of BASF Pharma. Thanks.

DR. SPI GELMAN: Thank you very nuch, and
definitely thank the FDA for convening this neeting.

It really is fantastic to see the attention being given
to TB. So, the first thing that 1've done is change
the topic of ny talk a little bit from new approaches
to TB drug devel opnent to the past, present, and |
shoul d say potential future approaches. So, | took
that liberty first, and | think you'll see why.

Di sclosures, | work for the TB Alliance. And
now let me first start with what, fromny perspective,
as being with an organization that is responsible for
devel opi ng new therapies for TB, the approaches that we
see as being relevant, if not mandatory. And this may

be different dependi ng on organizati ons and where

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 208

people cone from But a conmon anchor of what we've
al ways believed and frankly | think may be the
situation in all other diseases around the world, and
therefore 1've | abeled this as being an approach that
has existed in the past, although nore so recently, in
the present, and | think will continue even nore so to
be inportant in the future. It starts out with maybe
what could be viewed as a truism and that is that we
have to ensure explicit clarity on exactly the problem
that we're trying to fix with the devel opnent program
And it has to provide very practical, cost-effective,
and i npl enment abl e solutions for the identified problem

And one of the subsets of this is especially
where it deviates a little bit fromsonething |ike an
FDA charge, getting regulatory approval is necessary
but not sufficient in order to justify a TB drug
devel opment program Now, that doesn't nean that the
sol uti ons have to be optim zed, but they do have to
have a net conpelling benefit to patients, to payers,
and to healthcare systens. Now, | would say that this
is really inmportant in devel oped countries that are

resource-starved, but | think for any of us who foll ow
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or are involved in what's going on even in the United
States, this is certainly true here in the US, too.

Not from an FDA perspective of approving sonething, but
for having it actually do something in the real world.
Let ne give a couple of concrete exanples that m ght
raise a little nore clarity on what I'"'mtrying to say
here.

The first one is an exanple, and that's
actually a real-life exanple, that if -- you know,
woul d one substitute a drug in first-line therapy but
not shorten the duration or increase or decrease the
side effects?

Now, it's interesting, about 10 years ago, or
sonething like that. It was a while ago, Mark
ol dber ger, who, you know, Ed's predecessor at the FDA,
we were in the first neeting | had with the FDA and we
were presenting, actually, in a four-nonth reginen.

And he asked, well, why don't you just study a six-
nmonth reginmen with a drug substitution, you know, and
if it works, if it's safe, if it's effective, etc.,
etc., you can get the drug approved. And | was sort of

dunbf ounded from even having been in the TB world for a
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whil e, because | said why would we do that? It would,
you know -- yeah, you would get the drug approved, but
why would we do it? He said -- obviously, if anybody
who knows Mark, he was trying to be hel pful, you know.
The goal was to get the drug approved in TB.

Now, so that may not be that controversial,
but the second exanple, which I think could be nore
controversial for discussion at sonme point is, does
addi ng an additional drug to poor second-Iline reginens
with the only obvi ous advantage being getting higher
sputum conversion rates but no other advantages, does
that offer a net benefit?

You can get the drugs approved. W' ve seen
two drugs globally get approved on that basis. Does it
offer truly a net benefit, if you really consider al
of the sort of acconpaninents that would go along with
t hat type of devel opnment progranf? So, that is past,
present and future. Let nme now get down to the real
present of what are we really doing in ternms of the
devel opnent prograns that we have, at |east the TB
Alliance. | want to just present two prograns, or two

approaches that we currently use, one of which has
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al ready been gone into -- both of them have already
been nenti oned.

So, these are specific -- right now, not new

approaches, but things that we do. The first one, and
Cathy put this slide up earlier, | think, as part of
her presentation, is an approach that we really
designed -- | think it's now about seven years ago --
when we really were | ooking for what we called a

uni fied pathway for noving really -- and at that point
we were thinking of pretty nmuch of a straightforward
start at the beginning, go to the end process. W
started it with a pretty intricate preclinical program
that defined preclinically -- and Eric can speak to
this because he was involved fromthe begi nning -- that
we had at that point in tine a basket of about 10
different drugs. And we said, |look -- and they were
either in |ate devel opnent or late preclinical or
approved drugs seven. And we said, if we took al

conbi nati ons and pernutations that nmade sense, which
regi mnens would surface to the top as being the nost
effective or the nobst prom sing?

That was done in parallel with standard Phase

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 212

1 type of work. And if a drug could pass Phase 1 work,
then it would go into a straightforward two-week --
and, again, | don't like the termEBA. W try to get
away fromthat early bactericidal activity, because,
frankly, the real benefit as we see in two-week studies
of single drugs is dose ranging. Because there's
al rost no other chance froma practical point of view
to do nmuch in the way of dose ranging for TB drugs.
And obviously, it's critical to figure out what dose do
you want to work with and -- as opposed to al nost every
ot her disease. W can't do dose ranging froma
practical point of view when we get into | ate stage
Phase 2s or Phase 3s, not to any appreciabl e extent.

Now, the fact that it has to kill bugs in
human beings is clearly critical, but it's not the old
days of a two-day EBA to click off yes, no, does the
drug kill bugs in people; it's really to try to figure
out what's the dose that we want to bring forward that
we can at |east convince ourselves a little bit that it
is the optim zed dose.

Then the -- what we designed then was sayi ng,

okay, before we go nmuch further, we want to take two
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weeks and | ook at a two-week conbination program and
this is all intertwined with the preclinical work and
with the Phase 1 work. So, clearly, this has to be
done not just based on a single go/no-go criterion, but
really on the total profile. |If you have two or three
drugs with simlar toxicologic issues, you know, that's
tough to think you're going to push those forward, etc.
And simlarly, is the benefit -- is there any evidence
of synergy preclinically, etc., and then noving into a
two-nonth regi nen and then noving into a three-nonth
reginen -- or into a definitive Phase 3 trial

So, this approach, and al so the advantage here
of what we tried to integrate, and this is another
i nportant piece of it is, we were |ooking for reginens
that could cross over between drug-sensitive and
conventionally what was called MDR-TB. At |east MR-
TB, so we were | ooking at novel reginens that one could
obliterate this distinction. And that raises all sorts
of difficulties of howto design those trials when you
get especially into the |ater stages. How do you fit -
- you can't random ze MDR patients, for exanple, to

HRZE as the control group?
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So, without going into all the details of how
we finally decided to nove this whol e paradi gm forward,
we figured out a way that nade sense that if the MR
patients do just as well as the DS patients for al
intents and purposes, that would be convincing -- with
the same reginen -- that would be convincing and enough
proof that it was valid in both.

Now, it's been raised by other regulatory
aut horities, also, on the issue of do you really need
that or do you sinply have a regi nen that says you want
to use it in patients who are sensitive to the known
entities in the reginen, but it's irrelevant what their
resistant to. So, again, that's a nuance that went
into the whol e consi deration of designing this path
forward for devel opi ng regi nens.

Now, about three years ago, four years ago at
t he nost, we started thinking about, well, could we do
it alittle differently? Because by now we had at
| east two totally novel drugs that we had access to,
and a third one that wasn't totally novel but for which
there was al nost no preexisting resistance, and said

could we sort of skip all of this stuff and kind of

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 215
just go to the end and potentially then nove backwards?
And that was really the genesis of the Nix trial, where
we sai d, okay, you know, have access to bedaquili ne,
we' ve got pretomanid, we've got really good early data
on those two. We've even used those two a little
together. We knew from ot her people's work that
linezolid certainly appeared to have activity in TB,
al though it had sone side effects.

Now, note that these three drugs had never
been used together in a single patient, to our
know edge, and |'m pretty nmuch 100% sure, and we said,
| ook, in the XDR-TB popul ati on, we can go right not to
a two-nonth sputum conversion or to have a regi nen that
may have efficacy, but we can't really even tell people
how to definitively use the reginen. But based on the
nouse data that Eric had generated with us, and based
on other data, we really said let's be a little
conservative in the sense of maybe this regi nen can
cure in four nmonths, but that's nmaybe going a little
too far. And we frankly arbitrarily said let's treat
patients for six nmonths, XDR-TB patients for whomthe

ri sk-benefits seemto be justified. And obviously do
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this in a well-controlled clinical trial in the sense
of the oversight but not in the sense of a control
group in the clinical trial. And, frankly, not |ook at
any surrogate endpoints. Look at two-nonth, actually,
at the end of the day cure rates in these patients,
understanding full well that this trial could have
bl own up in the first 10 patients by virtue of either
toxicity or |lack of efficacy, or anything. And we said
let's try this as a different approach, and that's what
| think people have heard about now in the Nix trial.

So, if we | ook at what are the present
approaches that we see in terns of devel opi ng new
t herapies, new reginens in TB, | think for us, at
| east, we can either kind of nove forward with the
approach that | showed initially, or in a sense nove
backward. Because the next step actually with Nix is
now t hat we think we see conpelling evidence that those
three drugs work in the XDR-TB popul ati on, obviously,
we're still doing that trial, but we are already
starting an optim zation trial of that reginen to nove
backwards. And by that, | nean it would be difficult,

al t hough not inpossible, certainly, to use the reginmen
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in MDR-TB patients. | would say it would not at all be
justified to even consider that regi nen because of the
l[inezolid in DS patients. But if we can optimze the
regimen in terns of safety, especially, then one could
nove backwards, so-to-speak, and nove it into MDR and
nmove it into drug-sensitive patients, and have that as
the path, devel opnent path to get one reginen that
woul d suffice for all patients.

So, | think both of these approaches are
viable. | think we've already noved regi nens forward
and backwards now with both of these approaches. So,
with that, let me now nove to the next question is,
what's the story with new approaches? Because
everything |I've tal ked about so far, to ne, at |east,
are what I would call old or present approaches.

So, | don't have to spend a |ot of tinme on
this, because |I think we've really been tal king about
it for nost of the norning. Clearly, the lack of the
i nst ant aneous readout of response severely limts the
i npl ementation, at least in nmy opinion, of different
types of adaptive designs that could be put into drug

devel opnent.
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Now, clearly, we've heard about the LAM assay,
whi ch coul d serve a trenmendous purpose in that regard
if it truly were -- you know, if all the data falls in
pl ace and it's scal able, etc. But right now, we stil
don't have that instantaneous readout that could give
us the ability to really pivot very quickly from Phase
2 to Phase 3, etc.

The other point that really is a problem and
| think I tried to bring this up alittle bit in the
norni ng di scussion is, we don't have a predictive
quantitative relationship between Phase 2 readouts and
Phase 3 readouts. So, when we | ook at culture
conversion and we really try to then design Phase 3
trials and ask the specific questions of, okay, well,
what are really the specifics? Are we going to do a
four-nmonth experinmental arm a five nonth, a three
mont h, three-and-a-half nonths? W don't have the data
preclinically that give us a huge anpunt of confort
that we're picking the one point. And that, | think,
is still alimting factor. But | think we have to be
careful not to, you know, as the saying goes, throw the

baby out with the bathwater. Because, again, | tried
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to nention this norning, preclinical nodels are
predictive; they're just not quantitatively predictive
the way it would ideally be desirable to have them
And what do | nmean by that? This is a slide that Eric
showed, so I'mnot going to go into it in ternms of if
we | ook at nouse rel apse experinent data and then we
apply that to a variety of reginmens that have been
studied in the clinic -- and, again, the slide that
Eric showed this norning fromhis data. Whereas,
don't believe, and |I'm sure Eric doesn't believe it, if
a reginen cures in a nmouse in four nmonths, will it cure
in four months in man? That still is a bit of a |eap
of faith, in my opinion, whether it's four-and-a-half,
five, etc. But what really is convincing in terms of
the preclinical data is the rank order of the duration,
so that in fact fromeverything we've seen, if the
preclinical nmouse nodel, and we still have yet to be
able to add on to this hollow fiber and ot her
nodalities in ternms of preclinical data. But the rank
order of efficacy and of predictiveness in man really
appears to hold up, at least in this five reginens that

are on this page, for which Eric also showed the data
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this nmorning. So, | do think we can | earn a huge
amount from the preclinical nodels; obviously, never
enough.

So, that brings us, really, to the next
guestion of, okay, specul ating now on what are
potential future or new approaches that could be used
in TB drug devel opnent? And | really put these out as
really just sort of very abstract thinking at this
poi nt. Because | have to tell you, there's not a huge
ampunt of real thoughtful ness or real concrete
proposal s behind them but just to throw out a couple
of ideas. Oh, and also, before that, | really want to
add, because | think we're all aware of this, is that
approaches to TB drug devel opnment are going to be
hi ghly dependent on any advance we nmake. So, an
approach, for exanple, like Nix could totally go away
almost if we're successful in XDR-TB patients. \Wen we
have a four-nonth reginmen, if TBTC and ACTG trial, for
exampl e, works and our new standard becones four
mont hs, we've got a whol e new ballgane, then, in terns
of how to predict for a three-nonth or a two-nonth,

etc.
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But having said that, and absent either having
new t echnol ogi cal advances or havi ng new breakt hr oughs
with new approvals for different reginmens for either
DS, MDR or XDR, there are two ideas that | just wanted

to float by everyone and obviously for discussion as we

see fit. One is the concept of large, sinplified
clinical trials. These are -- for those of you who are
ol d enough, like me, to renmenber the concept of |arge,

sinplified clinical trials was in vogue really around
the '80s and '90s in terns of, you know, the issues
around the cost of clinical trials, the conplexity of
clinical trials, and could they be nmade sonmewhat bi gger
but with | ess data collection and all of that? And I'm
not sure that we can't do sonething along those lines
in TB.

| think -- you know, | won't do it justice --
you know, Payam brought up the fantastic point this
norni ng that just going through the culture issues in
Phase 3 clinical trials is a bear. | nean, it is a
nightmare and fully agree with everything that Payam
tal ked about and give credit to what TBTC and ACTG have

done in terns of trying to standardize them But then
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| raise the issue that if we really had big enough
studi es, do we have to do culture, or can we live with
very few cultures at the end of therapy, for exanple?
Even with different |abs doi ng them sonmewhat
differently but with larger nunbers that truly woul d
separate out sonething that work from sonmet hi ng that
doesn't.

And this goes all the way along the lines, for
t hose of us who have the 100-page case report fornms and
all the ancillary tests, etc., etc., that really eats
into a huge anount of resources, is that could we be
t hi nki ng about larger but sinplified clinical trials
t hat could even be done in sonme of the better TB
prograns that exist around the world, etc.? So, that's
just one idea to float.

And the other idea that | wanted to float by
is, should we be thinking about in a Phase 3 type of
design, looking at nultiple arnms, and we could talk
about having large, relatively large or noninferiority
margins that | ook at nmultiple tine points for cure.

So, that if we had a -- and then, in doing that, we

could potentially | ook at the shape of that cure curve
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and not just each one armby itself in terns of
generating nore dat a.

So, if we did trials, for exanple, with a
three, four, five -- and I'mjust arbitrarily picking
t hese nunbers out there. You know, if we did a trial
that had a three-nonth armin it, a four-nonth arm a
five-nonth, and a six-nonth, even, or not -- if we get
a six-nonth, and obviously a control arm could we
potentially, in a study like that, deal with the issue
that we don't have the transl ational power to know that
this will be a four-nonth reginen, this is a five-nonth
reginmen, this is a three-nmonth regi nren? And we put al
of our eggs into that one basket when we roll the dice
on designing that clinical trial, knowing that if we
get conservative, like | said on the earliest exanple,
we go with a six-nonth arm and al nost know for sure
that we'll get the drug approved, but that's worthless.

On the other hand, if we get a drug approved,
or a reginmen approved for a five-nonth or a four-nonth,
but, you know, it really could be a three-nonth
regi nen, that would be a shame, because that's another

five to seven years of a clinical trial to actually
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feel confortable with that after we've proven that it's
either a four- or a five-nmonth regi nmen.

So, this would take a nmuch nore sophisticated
statistical expertise than certainly |I have, but to be
t hi nki ng about would such a design be feasible and
practical in ternms of dealing with the problens that we
have and the limtations that we have as of today?

So, anyhow, that's -- thank you very much for
t he opportunity, and hopefully at |east generate sone
f eedback later on this afternoon.

DR. NAMBI AR: Thanks, Mel. Qur next speaker
is Charles Wells, who is an associate vice president
and head of devel opnent for infectious diseases
t herapeutic area at Sanofi. And prior to joining
Sanofi he was at Ot suka, and before that spent a few
years in the CDC. Thanks, Charles.

DR. WELLS: Good afternoon, everyone. Can you
hear ne okay? |It's a great pleasure to be here this
afternoon to speak with you about perhaps a little bit
di fferent perspective on drug devel opnment for TB from
i ndustry. And as was nentioned, ny disclosure is that

| work for Sanofi. And | was asked to speak about
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these points in thinking about nmy talk. 1In particular,
approaches taken fromindustry-based devel opnent
programs. And as you'll see in ny talk, | kind of |ook
at it fromthe period before 2005, building up to when
t he new drugs went into devel opnment at that tine point.
And then up until -- okay, sorry, this is always a
problem | ogistics, for people who are 6.5 feet tall.
At any rate, | will talk about this sort of breakdown
of periods for devel opnent, especially focusing on the
two new agents that were approved three or four years
ago, the reginmens that were studied and why; the trial
desi gn endpoints; nuances of conbi nati on devel opnment
fromthe perspective of taking single agents through
devel opnent; chal l enges and barriers in devel opment
progranms; and then kind of noving forward to
regi strati on and beyond. And | think many things that
went on during that period apply to what we're | ooking
at today.

So, the first really inportant point to nake
about industry's perspective is expediency. The clock
is ticking. There's -- time-limted patent protection

for molecules in devel opnment for TB takes 10 to 12
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years, so there's a rush ahead to try to get sonething
t hrough the devel opnent pipeline. And also, too,
because of conpeting resources internally, you really
have to give a reason to believe to the key stakehol der
to nake deci sions about appropriation of resources for
projects. And so, you really need a quick path to and
t hr ough proof-of-concept and then bold and grand pl ans
for | ater-stage devel opnent to keep peopl e engaged and
comm tted.

Unfortunately, the biology of tuberculosis, as

we' ve heard all day today, works agai nst expedi ency.
It's anything but that, and if you think about
previously with TB trials comng up to the tinme that
t he new agents were devel oped, treatnent at six nonths,
two years of followup to chart rel apse made a | ot of
sense froma public health perspective and for
patients, but it's a huge challenge for devel opers.
Ani mal nodels and early bactericidal activity studies
are great early tools but they have limtations, as
we' ve heard again and agai n today.

And then sputum culture conversion as a

surrogate marker, which I'Il talk a little bit nore
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about. Inportant help in nmoving the new agents that
came through ahead faster, further and faster. And
there is no doubt, earlier sputum culture conversion
means sonething clinically for the patients' overal
trajectory if they're treated | ong enough and, of
course, it's inportant for public health. But when?
Two nmont hs? Three nonths? Four nonths? Six nonths?
Even now, 10, 12 years later, there is still sone
debat e about when is the nuch neaningful tinme point?

And then nost inportantly, as was said again
and agai n today, practical considerations of using that
for trials slow contam nation capacity for |aboratories
to support trials.

So, the other inportant thing in industry, at
| east fromny experience, is all roads lead to the
target product profile and what your label wll |ook
li ke at the end of devel opnment. And so, that serves as
the blueprint for devel opnent throughout the process,
and so you should really have a very good i dea of where
you' re headed at the very beginning of the process, and
you w Il be held very accountable to that throughout

t he process.
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So, just briefly, this is a very sinplified,
scal ed-down TPP, but you're |looking for, if it's a new
drug or new reginens, novel nechanismof action that's
active against resistant strains that are in
circulation. 1In terns or target patient popul ation, at
a mninmumit should be good for nultidrug and
extensively drug-resistant TB patients, but as a base,
then al so good for drug-susceptible TB patients as
wel | .

Ski ppi ng down to efficacy, where M and XDR-TB
are concerned, the new agent added to or the new
regi mens should be superior to the existing treatnent
that can be achieved. And then al so because of the
degree of toxicity for treating MDR and XDR-TB, it
shoul d be safer.

So, alittle bit nmore focused now on M and
XDR-TB, and it's interesting, because XDR-TB wasn't
even defined until 2006 or '07 -- 2006, | believe. So,
| ooking at them collectively as an opportunity for
devel opnent, it is clear there is an unnet nedical need
for better efficacy, and shorter, easier and safer

regimens. And the idea in the m d-2000s, that this
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popul ation could be a great entry point for devel opnment
was really laid out very nicely in a paper by Dr. Sacks
in 2008, where | quote, "Exploring efficacy in the
setting of drug-resistant disease may present a certain
opportunity,” and, "The possibility of accel erated
approval based on the surrogate endpoint m ght be
feasible.” So, that really set the stage on howto
approach devel opnment for the new agents that were
com ng through the pipeline at the time. And this,
ironically, could actually confer efficiency for
devel opnent and hasten the arrival of new drugs to
patients who really needed them Yes, faster to
mar ket, but even nore inportantly, faster access for
patients.

But nowto -- so, it's one thing to sort of
have the sort of blueprint and the pathway forward, but
it's another thing to execute it. And so, | really
want to highlight what was going on at the tinme that
t he devel opnent programs were going on and getting
| aunched for the new drugs, because | think it's really
inportant to keep these things in mnd and think into

the future for devel opnent.
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So, what had been identified in the late '90s
and early 2000s that drug-resistant tubercul osis was
going to undo all the great progress that was being
made for global TB control. And within the auspices of
the Stop TB Partnership, the Geen Light Commttee
mechani sm was established to help the rollout and
expansi on of treatment for MDR-TB in hel pi ng prograns
build better services and support for treating patients
reliable drug supply, quality drugs, and as
inportantly, laboratory services to support their
treatment and care. And as you can see, a whole |ist
of things were going on -- limted diagnostic capacity.
There were a large reservoir of chronic patients, those
that had already been treated with sone conbi nati on of
second-line treatnment after several cycles of TB.
Weaker second-1ine drugs were avail able, |ike
ci profl oxacin. And as the initiative got underway and
progress was nmade, by about 2005, in total globally
there were about 20,000 patients that had been brought
onto good quality treatnment that could even be accessed
for possible devel opnent. And also, of course, since

t here had been no new drugs for TB in 40 years, no new
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or novel drugs, there was |imted experience for doing
clinical trials and nost definitely with GCP

So, in these earlier years, after the G een
Light Comm ttee was | aunched, sone of the earlier
prograns, the best rates that you could see two nonths’
sputum cul ture conversion of 30% cure, and the best
preval ence was about 60%to 65% w th some exceptions,
and nortality was about 10%to 20% So, this was the
backdrop for the new agents.

| want to highlight here fromone of those
progranms, data from Latvia. These survival curves
i ndicate sort of the heterogeneity of patient
popul ations, and | think it's very informative now,
| ooking forward to the future, sone of these breakdowns
of patients. And in this analysis, you see that for
pati ents who have never been treated for TB before and
are started on MDR-TB treatnment, the respond fairly
well and fairly quickly conpared to those who have had
previous treatment with second-line drugs, which is the
top dotted line curve.

So, leading into the 10 years that it took for

bedaqui | i ne and del amanid to be devel oped and approved,
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bedaquiline in the US and Europe, and delamanid in
Europe, it really did stand to test that the G een
Light Conmttee site served as a great network and had
the | aboratory support to lead to the devel opnment of
the agents. And | think in a paper by Carol M nick
t hat suggested this idea of using these sites, that
they could be a great platformfor devel opnent, really
hel d true.

At the sane tinme, there were stringent
definitions that WHO rel eased requiring nmultiple
cultures to confirm sputum culture conversion and cure.
And as you can see, the basic design of the trials was,
as has been discussed, an optim zed background regi nen
plus a test agent versus the optim zed background
regimen. This was actually outlined in Dr. Sacks'
paper in suggesting that we foll ow what had been done
in the HV devel opnent comrunity.

And | ooking at the effects on sputum cul ture
conversion for the six nonths, the way that the trial
was designed for bedaquiline, you can see the
differences there. And then for delamanid on the two-

nont h sputum cul ture conversion endpoint. And, of
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course, because of the accel erated approval, processes
for these drugs, they had |imted datasets and so they
wound up with restricted labels in very specific
pati ent popul ations for which they could be used. The
irony in all this is that they were putting
conbi nations with drugs that had never been formally
evaluated for MDR-TB. But | don't think their approval
was the end of the story; | actually think that was the
begi nning of the story. Because what has foll owed
since is that those drugs have actually gone on to be
i ncluded in drug-drug interaction studies that woul d
eval uate their use together. And then they've been
incorporated in treatnent optim zation trials that |'1]
talk a little bit about later. So, in fact, that's the
begi nni ng of the odyssey and perhaps even the
experience with the bedaquiline trial informed to sonme
degree the Nix trial.

So, where are we now versus 10 years ago, or
12 years ago? So, treatnment capacity has expanded.
There are a |l ot nore opportunities for patients now.
More than 100,000 cone onto treatnment annually. This

is wefully short of the 400,000 or 500, 000 that should
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be on treatnment, but it is nuch inmproved fromearlier
in the story. There are also a decreased popul ati on of
chronic patients now. Those that have gone through
iterative rounds of treatnment, there are not as nmany of
t hose patients nost |ikely now as there were before.

Better diagnosis. W can go for nonths now
down to days to know that we have a drug-resistant TB
patient, and that has had a huge inpact independent of
t he drugs being better available. And then now we have
better drugs. Moxifloxacin and |inezolid and
clofazimne fromthe existing catal og, and then the new
agents thenselves. There is also sone very good
experience | ooking at MDR-TB patients w thout previous
second-line treatnment who can be treated with a shorter
course reginmen for MDR-TB that was tested out initially
i n Bangl adesh with cure rates of 88%

And so, | definitely think, when you think
about where we are in patient popul ations for
devel opnent, the WHO report does state that 52%
treatnent success is what's been achi eved overal
annual ly. But that doesn't tell the whole story about

the treatnment prograns that have been well established
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and are doing great work in taking care of patients.
And so now I'll call your attention to a publication
shortly, but in fact, sone of these nore mature
progranms can achi eve treatnment success of greater than
80% and even for XDR-TB patients, greater than 60%

| want to highlight this study from Peter
Cegi el ski and a whol e sea of colleagues called the
Preserving Effect of TB Treatnment Study published | ast
year. This is a nultinational perspective cohort
study, over 1,000 patients, nine countries and 26
sites, and basically all of these sites receiving
essentially the sanme treatnment reginmen. But what this
study was designed to do was to ask the question, did
the Green Light Commttee nmechani smessentially prevent
t he enmergence of additional resistance to second-1line
drugs? And the answer fromthe publications is yes,
but what it al so gave us an opportunity is to really
| ook at treatnment in a prospective way and what can be
achi eved by better programs and better |ab services.

So, if you ook at the top there, you can see
that in sites in this stud that received G een Light

Comm ttee approval and went through the effort to build
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progranms, very high cure, 83% versus those sites that
did not go under the sanme sort of devel opnent, 59.8%
The sanme for the |labs. Labs that had nore capacity to
do second-line drug susceptibility testing had higher
performance than those that had | abs with | ess
capacity. And then lastly you see the breakdown there
of outcones for patients based on previous treatnment
hi story.

Al so, too, another great publication from
Korea, which shows, in addition to progranms, what the
newer drugs or the repurposed drugs could do. Shows in
this nice study that over the course of three different
cohorts evaluated, the treatnment success went up from
54% up to 84% And inproved outconmes were nostly
associated with the frequent use of |ater-generation
fl uoroqui nol one and linezolid in the third cohort. And
linezolid in particular was used for those patients who
were refractory to treatnment at three to six nonths.
And about one-fifth of those patients were XDR-TB
patients.

And even where XDR-TB is concerned, things

have gotten better. They are still woefully away from
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where the need to be, but this gives you an idea that
things are changing. And | call your attention to the
top study there. Sorry for the busy slide. But this
is fromcolleagues in Korea in collaboration with NI H,
who did a nice controlled study |ooking at the benefit
of linezolid, basically as nmonotherapy for chronic XDR-
TB patients. And in that study, they achieved six-
nmont h sputum cul ture conversion at 87% and cure rate
of about 71% w th about 11% having -- devel oped
resi st ance.

Equally of interest in Peru, in the |ower
| eft-hand corner, our colleagues there building a
strong program over the years, showed that for XDR-TB
pati ents who had good | aboratory services and access to
the drugs, they could actually do quite well with those
patients.

And then lastly, the trial that was used for
the registration of delamanid, about 15% of the
patients in that study were XDR-TB, and as you can see,
there was an i nprovenent of sputum culture conversion
at two nonths and nortality at the end of 24 nonths of

treat ment.
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So, looking to the future in terns of where
we're headed, | think it's very encouragi ng what we've
heard this norning, that advances in the nonclinical
realmto inprove translational accuracy for the
sel ecti on of the devel opnent of new regi nens is very
encouraging. It looks |Iike advances have been made
with nodels in the Krammi k m ce nodel, marnosets. A
| ot of encouraging data com ng out of that that could
help early on know if we have sonething or not. And
t hese nodels are hopefully going to provide better
details on drug synergy, antagonism cross-resistance
and what not .

So, just kind of taking what | took -- what |
present ed about the period of devel opnent for the two
new agents, how do we | ook at patient popul ations now
nmovi ng forward? So, clearly, there is still a lot of
room for pre-XDR and XDR-TB patients to do superiority
trials, but what are the appropriate conparators now?
We have reginens with linezolid -- or should we have
reginmens with |inezolid, bedaquiline, delamanid and/ or
cl ofazi mne? For MDR-TB patients that don't have

resi stance to fl uoroqui nolones and injectables, maybe
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now t he standard should be the nine-nonth regi men, and
so on.

And, again, | really don't have to go through
all the details of this slide. 1I1t's the challenges of
cul ture-based assessnents for endpoints for trials in
assessing treatnent effect. So, | won't, in the
interest of tinme, I'll skip over this, because it's
al ready been stated this norning.

So, bottomline is, we need new tools. And I
think there is sonme very encouragi ng devel opnents t hat
have been tal ked about today, which I think makes the
future |l ook a bit brighter for expedi ency and
efficiency in getting new regi nens devel oped, the
PET/ CT i magi ng hol ds great prom se. And then very,
very exciting today, what was presented this norning
and then at a webcast with Resist-TB about a nonth ago,
on sputumLAM And if it holds that it's a
gquantitative marker that can show potenti al
phar macodynam c trends, if this assay holds up, this
could really revolutionize things for the future. And
there I've cited the trials that are ongoing in

evaluating this, and it's going through the
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qual i fication process.

So, now a little bit nore about trial design.
It's been tal ked about a |ot already, so I'll only be
adding very little to sone really great points made
earlier. But just, again, keeping in mnd that with
conventional design it can take up to 10 years, and you
have your standard Phase 1 program your sort of proof-
of -concept, which is a conbination of EBA studi es and
t he two-nonth conbi nation studies. And then onto your
Phase 3 programw th fixed, bal anced random zati on.
Very, very slow, steady progress of devel opnent. But
maybe now is the time to investigate adaptive trial
design, and sone really innovative things are already
going on in terns of either using Bayesian adaptive
design as is being used in the endTB trial, or the
multi-arm nulti-stage design MAMS that's been used by
t he PanACEA consortium for eval uating hi gh-dose
rifamycins for revisiting treatnent.

Both use information, sputumculture
conversion during the course of the trial to adapt the
trial, and Bayesi an perhaps has nore efficiency if you

have nore than one reginen in the m x that you're
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eval uating, that you're trying to nove forward,
whereas, MAMS may be nore efficient if only one reginen
is going to make it through. But both have nore
efficiency that conventional design.

And just a little bit nore in thinking about
adaptive trial design and the endTB trial. Again,
menti oned that the two new drugs were eval uated as a
singl e agent added to an existing reginmen, but then --
and the story really didn't stop there. And | think
this is a very exciting indicator that in fact the
story was just starting. Once the benefit-risk profile
of these new drugs had sone degree of establishnent,
then they could nove into these trials to be eval uated
| conbination with other agents. And as you' ve seen
here in the table, the various agents include
bedaqui | i ne, del amani d, clofazinne, |inezolid,
fl uoroqui nol ones and pyrazinam de. And in this Phase 3
study they're exam ning these five new regi nens
conpared to the WHO control reginen, which is follow ng
the guidelines for treatnent that WHO has. And here at
the bottom you can see the efficiencies that sone

sinmul ations attached to that trial have suggested it
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nm ght have.

And so, taking all of this together, this
slide was presented already this norning, so | don't
need to go through the details. But something like
this is really a ganme-changer at the point -- at the
risk of being cliché, for the future of devel opnment,
and regi nen devel opnent in particular. And so, with
LAM applied to an adaptive design approach can see the
light of day, | think it could really change things for
the future. So, I"'mglad to reinforce the nessage from
Debra earlier this norning.

So, lastly, |I can't stress this enough and
it's been stated by Dr. Higgins. 1In looking to the
future and working on your plan and your devel opnment
strategy, early engagenent of authorities is essential.
Seek critical feedback on design of programs and trials
in the face of a very steadily, rapidly evolving field,
and pay attention to what they tell you. Really listen
and work together. Questions about patient popul ation,
t he conparator arm endpoints, followup, trial design,
conbi nation rules, you know, are there efficiencies for

that, that Dr. Higgins presented earlier. Al of these
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conversations can help really, really inprove the
I i kel i hood of success for getting things through
devel opnent .

And then just a couple of final two points
here. It's very, very encouraging in thinking about
t aki ng your devel opment program forward to nmultiple
authorities for review and potential approval that the
possibility that they're harnonized and that your
programcould fit the needs and requirenents of various
authorities is really inportant. And it's very
encouraging, in fact, that the EMG the PVDA and the
FDA have been in dial ogue and have reached an agreenent
to align certain data requirenments to stinulate
devel opment to fight any m crobial resistance, which TB
woul d fall under that category, | hope, an protect
gl obal public health.

And, finally, despite howit's categorized or
what list it makes or doesn't make, TB is and should be
a priority pathogen in the fight against AVR  And the
pul | and push nechani sns that are being entertained for
AMR nore broadly are the |ifeblood to TB, and | hope

that TB doesn't |ose out in this juggernaut that is AMR
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now. And it's ironic, too, when you think about it,
that Jim O Neill's report about AVMR, one of the | argest
parts of the story that he tells in that report is
drug-resistant tuberculosis. So, with that 1'll end,
and thank you very nuch for your tinme.

DR. SPI GELMAN: Charl es, thank you. | think
because of the pressure of tinme, let's nove on. Next
speaker is Andy Vernon. Andy is the chief of the
clinical research branch of the Division of Elimnation
at the US CDC, and has been involved in clinical trials
for, oh, a couple of decades at |east.

DR. VERNON: Yes. Thank you very much. "I
echo the sentinents of others who have preceded nme here
at the podiumin thanking FDA and encouraging their
conti nued engagenent in this domain. The opinions |'I|
express are those of nyself and not of mnmy agency, and
my conflicts of interest are decl ared here.

"'l nove quickly through the overvi ew of
TBTC. | think nmost of you are famliar with us. 1'1l]
talk a bit about our approaches to research, tal k about
speci fic considerations on the role of individual

drugs, where there's a couple of exanples from our
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work, and end with some comrents on our work with other
net wor ks as wel | .

As you know, we were initially funded in the
early '90s, reorgani zed and are housed in the Division
of TB Elim nation. And we've enrolled about 16,000
patients in trials since '95. W are focused on
regi mens and research that is progranmatically
rel evant, and we take that particular piece seriously,
so there are elenents of the areas we're tal ki ng about
today that are not particularly applicable for our
group. We began as a donestic consortium but have
beconme international, as you are aware. And over the
past 20 years we've conducted a nunber of studies in
various domai ns including several Phase 3 studies,

di agnostic studies, a nunber of nostly Phase 2b
studies. W placed a | arge enphasis on pharmacoki netic
wor K.

We have been col |l aborating with others in our
studies for 15 years or nore now, and in particular
have col |l aborated a good deal with the ACTG

These are studies we've engaged in over the

past ei ght years, and our current group of studies are
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shown here, an observational platformstudy that's
ongoi ng, a study of dose optim zation for |evofloxacin
in treatment of MDR, which is a coll aboration,
actually, with NIH.  And our current Study 31, which is
a collaboration with ACTG We are hopeful to nove
forward with a study of a new pediatric fornulation for
ri fapentine, and for a six-week LTBI reginen late this
year or early next year.

As you know, we're organized |ike other
consortia. We have a nunber of working groups and a
core science group which bring forward concepts for
consi deration by the group, and then adoption as full
protocols to nove forward.

We' ve undergone a couple of efforts to review
our prograns. |In 2007, a decade ago, we had a fornmm
external review, which -- whose nenbers encouraged us
to continue in the path of doing targeted Phase 2
trials, leading the way to Phase 3 trials, and to
continue our efforts to collaborate with nultiple
partners. A retreat in 2012 enphasi zed the inportance
of treatnment shortening in drug-sensitive TB, as well

as treatnent shortening in treatnment of LTBI. W have
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continued with interest in a variety of these other
domai ns, including drug-resistant TB, but our capacity
inthis latter domain is a bit limted at the present
tinme.

As | said, our studies are progranmatically
relevant. They're expected to drive guidelines, to
have donestic as well as international relevance, and
to help establish clinical excellence in program
settings. Qur core science chairs have repeatedly
enphasi zed the inportance -- | had this conversation
with Payamin the past nonth -- the inportance of a
robust Phase 2 engine to identify prom sing regi nens.
OQur Phase 2 working group called CRUSH TB addr esses
this need, and we have worked with MRC statisticians
and ot hers who enphasi ze the inportance of Phase 2 now
with their proposal, as you know, Patrick's here, for
novel Phase 2c approaches.

We pay very close attention to nurine results.
Every TBTC neeting now, at |east for the past decade,
has invited a report fromthe nurine TBTC at Hopki ns.
And so we consider this an inportant part of our

efforts.
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As you know, considerations about the role of
i ndi vi dual drugs were based early on the popul ation
hypot hesi s put forward by Professor Mtchison and
col |l eagues at the MRC initially. And he and they
proposed specific roles for the activity of anti-TB
drugs, focusing on bactericidal activity, sterilizing
activity, and drugs which were inportant in the
prevention of acquired drug resistance. And we have,
in the work that we and others continue to do, we have
nore or |less continued to focus on these inportant
el ement s.

However, in recent years we've begun to
realize that it is considerably nore conplex than we
had initially thought. The work of Veronique Dartois
and ot hers have enphasi zed that individual drugs m ght
penetrate, as Chuck and others have nentioned today,
into different conpartnments at different rates to
di fferent degrees over different time frames and by
entry into different conpartnent conmponents, all of
which makes it very increasingly difficult to predict
what will be the inpact of individual agents or

regi nens.

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 249

| want to provide briefly two exanples from
work we've bene involved with in the effort to sort
sone of this out. Over the past 20 years we have
worked intermttently but largely with, in particular,
with rifapentine, a long-acting rifanycin, as you know,
with -- shown here in the yellow, to illustrate its PK
curve difference fromrifanmpin, shown in the bluish-
green.

In Study 22, we found that rel apse rates
varied substantially in patient subgroups, in patients
with both cavitation and positive sputumculture at two
nmont hs. Rates of relapse were 22%in the rifapentine
armand 21%in the rifampin arm and with neither the
rates were about 1.9% and 1.7% a substanti al
difference that influenced our 2003 gui delines
donestically.

TBTC i nvestigators 17 years ago, reasoned that
the group of patients who were cured with a
conti nuati on phase of once-weekly INH rifapentine were
pauci bacillary, and thus simlar to persons with LTBI.
Muri ne data available at the tinme supported this |ogic.

It was thought that LTBI patients were likely to have
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even | ower bacillary |oads and that increasing the dose
of rifapentine from 600 to 900 would further strengthen
t he conbi nati on agai nst LTBI.

British experience in the Uganda Preventive
Therapy Trial with three nonths of isoniazid and
ri fanpin suggested that the three-nonth, once-weekly
LTBI regimen was reasonable. And, as you all know,
t hat expectation was borne out and the results were
publ i shed in 2011, showi ng noninferiority and really
suggesting superiority of the 3HP once-weekly reginen.
But, of course, nothing was as sinple as it seenmed, and
one of the problems we encountered was this flu-1like
and ot her system c drug reactions anpbng persons --
about 4% or 5% of persons receiving this reginen.

| was particularly concerned about this as we
i ssued guidelines for use of 3HP and wanted to be sure
t hat we had published, also, information about what to
expect and how it m ght be dealt with in this regard.
And | was one of those who was not very convinced that
t here was much potential for INH to be playing a role
in this set of reactions since we knew that rifanpin

had been associated with a simlar problem when used

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 251
intermttently previously. However, that publication
on hypersensitivity included this note: Gven the
simlarity of published reports of flu-like syndrone
associated with rifanpin and the reactions seen in this
study, one night think rifapentine the nore likely
cause of these synmptons than isoniazid. However,
ri fapentine was better tolerated than isoniazid on
rechal | enge, about tenfold better. |In a recent
mul ti center random zed clinical trial of intermttent
continuation phase therapy, participants received 900
mg of rifapentine twice weekly or 1200 once weekly,
both in conmbination with noxifloxacin, and there were
no reports of possible hypersensitivity or flu-Ilike
syndrone. But it is possible that the lack of flu-Iike
syndrone was due to the reginens or the popul ations
bei ng studi ed.

Kel |y Dool ey pursued a couple of
phar macoki neti c studies in healthy volunteers using
intermttent rifapentine reginmens in both and ran into
problenms with participant reactions. Earlier this year
at CRO, Christina Brooks, Alice Pallen and col | eagues

fromthe NIH, presented a poster on their initial
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efforts to study the interaction between dol utegravir
and weekly isoniazid/rifapentine. That study was
stopped after four patients had been enroll ed because
two of the patients had marked hypersensitivity
reactions. And so, | thought, well, we're seeing this
agai n.

And then at the ACTG network neeting we were
i nformed that there is now evidence at |east for a
possible for INHin this reaction -- in this study.
Because there was a closed neeting | can't say nore
about that, but I"'msure it will be published --
presented soon. But it was a rem nder to not to |leap
to conclusions as we try to think about the roles of
I ndi vi dual drugs and reginens, and that the conplexity
of the roles of these drugs is not well appreciated.

The next part of ny talk |I could begin by
gquoting Jerem ah, "Onh, foolish people wthout
under st andi ng, who have eyes and see not." | think
this has to do with the four-nmonth reginmens. | think
that the use of two-nonth culture as a surrogate began
with this publication from Professor Mtchison and

Professor Nunn, | think -- or, this was a letter just
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from Professor Mtchison, | think. "In conclusion,
there is good evidence that culture conversion at about
two nonths is a reliable neasure of the sterilizing
activity of drugs and can be used, for instance, in the
devel opnent of new rifamycins as an indicator of
efficacy long before the ultimte relapse rates are
known." | note that he limted that to new rifamycins.

VWhen we | ooked at culture conversion rates as
we were preparing to think about treatnent shortening
and | ooking at Phase 2, we initiated this assessnment --
Bill Burman led that effort -- to | ook at how much
treatment -- how much inprovenent in two-nonth culture
conversion neant sonething. And at the tinme we thought
that, well, there was a 13% i ncrease overall in two-
nmont h conversi on when PZA was added to regi nens. And
t hat was enough to shorten for three nonths, so we
t hought a simlar shortening mght play a role in
shortening the current regi men by another 30%

Sonetine not |long after that and as we were already
well into our Phase 2 work, Bob Wallace had published
his meta-regressi on nodel suggesting that it was going

to -- that the culture conversion rates were going to
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have to be substantially better to achieve a four-nonth
regimen. As you know, several sets -- four different
trials were undertaken, two single site trials, which
showed about a 17% 18% i ncrease in two-nmonth culture
conversion, and our two studies that showed very slight
or no increase in culture conversion at two nonths,
when noxi was substituted into the standard regi nen.
And, of course, then the three |arge studies were
undert aken subsequently, which did not achieve a four-
nmont h treat ment-shorteni ng outcone.

| was interested that Jean-Philippe Lanoix and
Di ck Chai sson and Eric had published a very nice piece
di scussing that finding, and what we had perhaps
m sunderstood in the efforts to look at noxi in this
way in CID in 2016. And they went about this by
di ssecting out the different nodels that were used
according to the different infection nodels and the
different species that were used to predict this. And
very consistently showed that if you | ook individually
at each of these, they don't suggest that four nonths
was going to be achievable. They go on to say that we

share the views that further devel opnent and validation
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of nmore pathologically simlar yet reproducible ani ml
nodel s is warranted. We also agree that nore
predictive biomarkers for Phase 2 trials should be
sought. However, the analyses of nurine nodel data
presented here and the predictions fromthe nodel of
Wallis et al., suggest that the principal failure in
t he devel opnent of these regi nens was not m spl aced
confidence in murine nodels and trials based on sputum
cul ture-based surrogate endpoints, but rather an overly
optimstic translation of the output of these studies
into expectations of a two-nonth treatnent-shortening
effect.

Gerry Davies' group have published in the past
coupl e of years a couple of neta-analysis basically
maki ng sone sim lar points about the inportance of
| ooki ng at the Phase 2a and 2b data. The striking
feature of the avail able dataset that they | ooked at is
the variability of pooled estimtes of effect for al
t he endpoi nts exam ned. Qur review shows that the
exi sting evidence base supporting phase 2 net hodol ogy
in tuberculosis is highly inconplete, and that it's

desirabl e that a broader range of drugs and
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conbi nati ons be nore consistently studi ed across a
greater range of phase 2 endpoints.

We attenpted to do sone of this with our Phase
2 work on rifapentine, our Studies 29 and 29X. W
di scussed and decided to go first with a sinpler nodel
of relatively | ower dose of rifapentine, no food, no
weekend doses, and we failed conpletely to achieve an
i nprovenent in culture conversion. And so, we
essentially pivoted without having to resubmt --
wi t hout having to conpletely redesign our protocol
added a dose-rangi ng el enent and continued forward with
the same protocol to | ook at higher doses with weekend
dosi ng and food and, indeed, found nuch higher rates of
t wo- nont h conversi on, which encouraged us to nove
forward with a Phase 3 trial. | show here the, as
Chuck pointed out earlier, the issue is exposure and
not dose, so that you see that in the red box the
groups who had hi gher exposures achi eved very high
culture conversion rates on both solid and liquid
culture, exceeding the rates in the liquid culture in
the standard regi nen by 24%to 34% So, we're now

doi ng this Phase 3 | ooking at four nonths of a high-
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dose rifapentine-based regi nen.

We're al so aware that working with Rada Savic
and others that there are pharmacokinetic,
phar macodynam ¢ data from our Phase 2 trials that raise
that sane -- the question once again: WIIl we be able
to achieve culture conversion in the nost severe
pati ents? And suggesting that indeed we should be
giving continued consideration to sonme nodification of
reginens in the face of baseline predictors of
severity.

The Nix TB trial of the TB Alliance was -- of
course has captured all our attention with very high
t wo- nonth conversion rates in a previously al nost
untreat abl e di sease, and high rates of rel apse-free
cure. | was led to | ook back at the nouse data
supporting this regi men and wondering about the role in
particular of linezolid, and I show here the -- one of
the murine studies | ooking at three-nonth and four-
nmonth culture conversion in the regi nens of
bedaquiline, pretomanid with or without |inezolid. And
you see this very marked difference in culture

conversion at three nonths, suggesting that linezolid
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really is playing a very inportant role in this
regimen. Now, it begs the question of the role of the
ot her two drugs, because we don't really have the data
in this study to dissect that piece out, but it is
strongly suggestive of a critical role of linezolid.
And it's part of ny point, that we really need to
seriously |l ook at the data that we have already.

A simlar point nade here in the Phase 2 that
was presented by Rod Dawson, the bedaquiline,
pretomani d, noxi and PZA study that was presented al so
at CRO as a poster. And | just note this really
i nportant difference, which we've seen in the nouse
studi es, also. Wen PZA is active as in the case of
PZA-sensitive patients versus when PZA is not active in
the PZA-resistant patients, and so the very inportant
role that PZA is playing in conjunction with
bedaqui |l i ne.

So, a few conmments about other networks. As
you know, we've been partnering with ACTG on this very
large trial now. Dick Chaisson shared a coupl e of
slides on their activities. A very simlar set of

priorities to those that TBTC have and that make us
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good partners from a phil osophical point of view. They
have a very inpressive and very |arge set of trials
al ready conpleted or active in a very short period of
tinme.

This is a quote fromDick's slide, which he
presented to his external review group earlier this
year. "Partnerships are essential for conducting TB
clinical trials.” | can renmenber 15 years ago, when it
was very difficult for us to find partners, because
everybody felt they would be able to do it when they
needed it w thout |ooking for additional partners. W
have a |l ot of work going on now. The clinical trials
| andscape is very different fromwhat it was 15 years
ago, and a number of fascinating efforts underway.

In conclusion, | just enphasize that we need
nore and nore consistent work in preclinical and in
Phase 1 and 2 eval uations of new agents and regi nens.
And we need to pay attention to those results very
carefully. W need nore strategically |linked Phase 2b,
Phase 2c, Phase 3 efforts begun with a successful end
in mnd and substantially sinplifying the

adm ni strative environnment of major devel opment
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efforts. A need for continued and increased
col | aborati ons anong the major trial funders and
networks. A useful step toward this goal m ght be the
consi deration for creation of an annual or biannual
research conference focused in this area. And then
continued efforts by regulatory authorities, such as
FDA and international bodies to educate their
interested communities and i nprove the devel opnment
path. Workshops such as this are a prom sing step
Thank you.

DR. NAMBI AR: Thank you, Dr. Vernon. Qur next
speaker is Jeffrey Starke. Dr. Starke is a professor
of pediatrics at Baylor Coll ege of Medicine, and has
been the director of the Children's TB Clinic for over
three decades. Dr. Starke will be talking to us about
trial design considerations in the pediatric
popul ati ons. Thank you.

DR. STARKE: Thank you very much. 1It's a
pl easure to be here, and | really want to thank the FDA
and Sunita and the organi zers and everybody for having
me here to talk about this subject. | ama nenber of

the Data Safety Mnitoring Board for the PK studies of
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del amanid for my disclosure. And | want to thank Tony
Garcia-Prats in South Africa, and sone folks in the TB
Al liance for sonme help in preparing this talk.

| have a feeling this talk is going to be
really different fromother tal ks that you' ve heard so
far today. Ilronically, just before Andy's talk | got a
phone call about a child that 1I'm hel ping out with
mul tidrug-resistant TB neningitis in Texas. And what |
came to realize is that we are conpletely nmaking up how
we are treating, and to be perfectly blunt, that child
is benefiting from basically nothing that has been
tal ked about so far here today. And unfortunately,
that's part of our current state-of-the-art. Sone of
it unavoi dable, sonme of it avoidable.

So, how does chil dhood TB differ from adult
TB? It's a fundanentally different disease. It
devel ops nmuch nore rapidly after infection,
particularly in children |less than two years of age.
It is a paucibacillary form probably not as
pauci bacillary as TB i nfection, but stil
pauci bacillary in the vast majority of children. And

only 30% of cases can be confirned m crobiol ogically.
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There is a diagnostic tetrad that really invol ves
synmpt ons, radiol ogy or physical exam nation, tests of
infection and epidem ol ogy. And there are standardi zed
research definitions which are hopefully used now in
clinical trials for those 70% of kids that can't be
confirmed m crobiologically, but clearly that's a huge
limting factor in doing drug and efficacy studies.

| haven't heard really anybody tal k about
extrapul nonary di sease, and there's a greatly increased
propensity for extrathoracic disease in children, up to
30% of children get extrapul nonary di sease, especially
meni ngeal and mliary TB. Relapse and failure are
obviously very difficult to define because we usually
can't define them m crobiologically.

Children tolerate drugs better than adults do
in general, so that's a very good thing. And fewer
children have other significant nedical problens,
hepatic, renal and cardiac, and so forth, that can
af fect both pharmacokinetics and the ability to
tolerate the drugs.

The two target groups for pediatrics really

are kids less than two and adol escents, and you can see
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this is based on the pre-chenotherapy era of up to 50%
of children less than a year of age who get TB
infection will go on to develop TB disease. And up to
25% of themwi Il devel op serious forns of disease,
particularly nmeningitis and mliary disease. One to
two years of age, 25% wi || devel op di sease, and then it
goes down, the so-called favored age of children in
el ementary school. W don't know why that is, but it's
been observed in virtually every human popul ati on. And
then we start to see nore cases in adol escent
popul ation as well. So, the adol escents and the very
young kids are the two biggest groups.

The gl obal burden of TB prior to 2012, there
were no gl obal estimates of tuberculosis in children
gi ven by WHO, because there was no nmet hodol ogy to
devel op those estimates. Now there have been several
model i ng studies, and it's estinmated there are a
mllion cases of children, about 10% of the total
burden, but only a little over a third of those cases
are actually notified. W heard earlier, |I think, 23%
of cases not reported in adults; well, over 60% of the

cases in children probably are never notifi ed.
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The estimated nortality of 210,000, that would
be 21% That's the actual neasured nortality of
children fromtuberculosis in the pre-chenotherapy era.
|"mgoing to et that one sink in a little bit. And,
of course, that's because we're not finding these kids,
di agnosi ng them and properly treating them

The gl obal burden of MDR-TB in children,
again, estimated 25,000 to 32,000 cases a year, but a
very small mnority are identified and certainly are
not getting properly treated. And, of course, HV
association with TB, even with ART, these kids stil
tend to have worse outcones.

LTBI, just to nention briefly, tens of
mllions of children obviously with tubercul osis
infection, at least 2 mllion probably infected with
MDR- TB. Those are our cases of the future. And the

estimated child household contacts |ess than 5 eligible

for treatnment globally is in the mllions, yet this is
not being done at all in nost of the high burden
countri es.

Current TB reginens for children are pretty

much the same as they are in adults, and I'Il be com ng
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back to that point several tinmes, so |I'mnot going to
spend a lot of time on this particular slide.

VWhat are sone of the current know edge gaps in
the treatnment of childhood TB right now? Well, PK and
adverse effect profiles for existing drugs, | have a
kid right nowwth a very difficult-to-treat infection
and | was considering putting himon clofazimne or
bedaquiline, and it involves the CNS. | could find
virtually nothing on clofazimne levels in the CSF, and
he's 5 years old, | have no idea what dose of
bedaquiline I would use in him Even though that drug
has been |icensed for years, there is zero
phar macoki netic data for 5-year-olds on that particular
drug. Very frustrating.

The optimal duration in follow up of TB
regi mens for drug-susceptible and drug-resistant TB, we
have limted data. Adequate drug conbinations in
rel evant doses for many of the forms of extrapul nonary
TB that have been for the nobst part unstudied. Optinal
duration in conbination of drugs for TB treatnent in
children living with H'V, we're starting to get sone

data, but we're behind in optiml drug conbinations and
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durations for MDR-TB in children, especially those with
so-called m nimal disease. We know that regi nens that
work in adults tend to work in children, but that
doesn't help us define actually if we need | ess drug or
fewer drugs, or for a shorter period of tine in these
children with paucibacillary disease.

So, there are sone real barriers to the
inclusion of children in TB studies. Cbviously, this
difficulty of m crobiologic confirmation of disease
failure and relapse is a huge barrier, huge probl em
There is difficulty in perform ng PK sanpling in
children, especially infants and toddl ers, who are big
targets. And especially very inportant, the
devel opnment al phar macoki neti cs and pharmacodynam cs of
young children, particularly in the very youngest age
groups, is very, very inportant.

There is really conplacency about the
ef fectiveness of existing reginmens. Wll, they work,
so what do we really need to do?

Trial design issues, what are the proper
endpoi nts? \What are the proper sanple sizes for

children, especially when we start to break them down
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by different age groups?

Capacity. We lack trial sites around the
United States, certainly, and around the world for
actually conducting good studies in children. There
has been very little capacity building until recently.
Complicated research oversight and sone regul atory
concerns, which I'll come back to.

And then we still hear this, that we can't do
studies in children because it will take fundi ng away
fromadults. | nean, we actually hear this. Rem nding
you that children have nore than 10% of the di sease but
get less than 2% of the research fundi ng by current
measur enment s.

Regul atory issues are huge. So, the European
Uni on has a regulation that requires an early pediatric
i nvestigation plan no later than the conpl etion of PK
studies. The United States, orphan designation, we've
al ready heard this. So, let ne tell you in practical
terns what this neans. When I'mtreating a child, even
wi th drug-susceptible TB, I'mtaking pills that are
meant for adults, we crush them we maybe put themin a

solution, we give themw th food, we conbine them
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together, and | have no idea about the pharnmacokinetics
under those conditions, and | have no idea about the
safety profiles, especially when we get beyond the
first line drugs. | would argue that anybody in this
roomtreating an adult under those conditions woul d
al nost consider it unethical, yet it's standard
operating procedure in pediatrics because of |ack of
information. And that's one of our biggest problens.

The next two slides I"'mjust throwng out to

show you. If | were to show you this slide in 2010, it
woul d in essence be enpty, but there are -- and this is
t he good news -- many, many trials going on now

i nvolving children, |ooking at reginens for both
prevention of disease and al so treatnent of disease.
So, we are nmking progress in finally getting
informati on. Most of these actually are PK studies and
phar macodynam ¢ studies. There are not as nuch
effi cacy studi es because of the difficulty of doing
t hose studies in children.

There have been several really nice papers
t hat have been published including children in

tuberculosis trials, at what stage is it appropriate
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and when shoul d things be done. And this is just an
al gorithm from one of them about when is it reasonable
to introduce children, asking several questions. Is it
reasonabl e to assune that children, when conpared with
adults, have a simlar disease progression in response
to intervention? Yes/no. If it's yes, thenis it
reasonable to assune a simlar exposure response with
t he drugs conpared to adults? And so forth. [|'m not
going to go through the whole algorithm but the point
i's, people have thought this out and in general, for
t ubercul osis, the answer to nost of these questions is
yes. OF course, there are sone differences in disease
expression and other things, but in general, especially
when it cones to dealing with drugs and drug regi nens,
the answer to nost of these is yes, which |eads to a
justification of earlier involvenment of children in
trials.

So, what are sone of the |essons we've |earned
over the years? Well, efficacy, again, difficult to
study regi nens as opposed to individual drugs in
children because of problenms with sanple size, cost,

capacity, lack of m crobiologic markers. W realize
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that, but the truth is, alnost everybody |I know in

chi | dhood tuberculosis is willing to accept the prem se
that if it works in adults it will work in children.
And so, efficacy studies are not -- | don't want to say

they're not inportant, but they're probably not
necessary in order for us to accept that certain drugs
and certain regimens may be extrenely useful and

hel pful to use in children. W alnost take that off
the table.

The aimis to match the PK and area under the
curve and ot her pharmacokinetic and -dynanic
measurenments in children with those that are known in
adults to be both safe and effective, and that's really
the maj or goal of many of the pediatric studies.

We m ght need efficacy studies for children
for some forns of extrapul nonary tubercul osis, and al so
when it cones to drugs and regi nens for prevention,
treatment of infection or primary prevention, well,
then sone pediatric efficacy very well may be inportant
as well. But renmenber that sonme children with m | der
forms of disease may actually require fewer drugs for a

shorter period of time, so we agree that's what done
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for adults will be efficacious. It's possible we could
do less for children and that also would be
efficacious, but difficult to figure that out and
certainly not when new regi mens are introduced or
starting to be used.

The general consensus for us, it's okay to
enroll children in drug research after the follow ng
things. There is a full range of nonclinical studies
in adult aninmals. Safety, pharnmacol ogy, genotoxicity
studi es and appropriate juvenile animal studies do not
rai se any alarns, any signals or cause for concern.

The ani mal and human studi es have substantiated anti -
tubercul osis activity, no surprise there. The PK and
PD data fromadults allow for selection of appropriate
PK targets for children where a safe dose has been
established, which is around Phase 2a or 2b. |'m

t al ki ng about drug approval phases now of the drug.

And it would be hel pful, of course, if there was sone
data on drug interactions with ARV drugs, since TB in
children living with HV is such a huge problemin many
parts of the world.

So, when should we actually begin pediatric
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studies? Well, traditionally nothing was done until
after a drug was licensed, and I"'msorry to say, but
once a drug is licensed, the notivation is gone. And
we know this because drug after drug after drug after
drug after drug, we have no pediatric data for -- or
limted pediatric data. So, we already have proof-of-
concept that that sinply doesn't work, and as Einstein
sai d about insanity, continuing to do the same thing
and expecting a different result pretty nuch neans
you're crazy.

So, the consensus is that a pediatric study
shoul d begin with safety and basic PK are established
in adults, which is usually sonmewhere between Phase 2a
and Phase 2b studies. W also feel strongly that
adol escents, and nost people are using now 10 years of
age and ol der based on their PK and pharnmacodynam cs,
shoul d be included in | ate phase adult studies and
| ater on. And you heard a little bit about this
earlier today about adol escents being included in adult
studies, and | think the pediatric community woul d be
conpl etely behind that concept. And also, begin

devel opnent of pediatric dosage fornms nuch earlier.
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Not after |icensing, but during Phase 2a, so that
they' re actually avail able at Phase 2 at or around
Phase 2b so, in fact, the pediatric studies can begin
i medi ately. We think this is an extraordinarily
i nportant concept for new drug devel oprment.

Several papers have been published about
accelerating clinical drug devel opnment. This is one
for 2015, and | knowit's hard to read things that are
like this. But this just tal ks about both
devel opnental strategy and then sonme of the chall enges
that were historical, that are current and that are
proposed. So, if we | ook at devel opnental strategy,
historically there was no specific pediatric
devel opnent. Kids were given adult doses or adjusted
according to weight, but we know that that's an
incredibly sinplistic way to do things.

Currently, pediatric developnent is generally
initiated once the drug or reginen is approved for
adults, starting with adol escents and then gradually
moving to children so-called dosage de-escal ati on. But
now what's really being proposed is single-dose PK

studi es begin as soon as successful Phase 2 adult
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studies are conplete, and then | ater maybe nulti-dose
conparisons as well. And you're going to see a little
bit nmore of this in a couple of slides coming up as
wel | .

For pharmacoki netics and study design, the
conservati ve approach was this step-w se age de-
escal ation. You would do adol escents and then you
woul d do junior high type kids and then el enentary
kids, and then finally get down to younger kids. And
now I would say within the pediatric TB community, age
de-escal ation is pretty nuch accepted as unnecessary
for the vast majority of drugs unless there is sone
specific safety concern, especially for a particular
age child. And what | really want to enphasize is that
kids | ess than a year of age and particularly |ess than
three nonths of age have conpletely different PK and
phar macodynanm cs than really any other popul ation, yet
we don't even have data for isoniazid and rifanpin in
that particul ar age group. And so, we really need to
devel op that nuch easier, and these are just sone of
t he suggested age ranges in a consensus panel of

pediatric TB experts for how it m ght be useful to
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break down kids in terms of study, but not in a de-
escal ation but in sort of an all-in approach, in nost
cases.

Appropriate sanple size for PK, there are sone
chal l enges here. What is the appropriate sanple size
for PK within each age group? How many kids do you
really need and where do you need to get them fronf?

You need themfromdifferent trial sites with different
genetics. And how nuch variation is there, really,

t hat you need to account for in doing these basic

studi es? Probably single-dose sanpling in all age
groups and then nove to nulti-dose sanpling as well.
Rati onal i zi ng sanpl e points, exactly when shoul d bl ood
be drawn and trying to reduce the burden, especially in
the smallest children. Drug concentrations of CSF,
which in the CSF has been really neglected but is
really a very inportant point for pediatrics. So,

t hose 210,000 kids that are dying, a |ot of them have
TB neningitis. Use of dosing simnulations, which many
people in this room know way nore than | do. And then,
of course, how to do trial design for children who al so

have H V i nfection.
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For dosage fornul ations, they need to be age-
specific, they need to be pal atable with acceptable
taste and acceptable all around, and that needs to be
devel oped whil e the drugs are going through the
approval process.

Trial capacity, we need nuch nore robust
network. There is very, very, very little funding to -
- relatively speaking -- for trial networks, |ike Andy
tal ked about, the trial networks that are based nostly
for adults.

Incentive for child studies and formul ati ons.
Again, there are people in this roomthat know nuch
nmore about this than | do, but extended market
exclusivity, priority review vouchers and so forth
really haven't worked for pediatrics. There is the
concept of advance nmarket conm tnent that nmay be
sonmething interesting to explore. Renenber the nunbers
that I showed you, internationally the potenti al
mar kets for childhood TB are huge, especially treating
t ubercul osi s infection.

| think it's inportant to include pediatric

experts on data safety nonitoring boards and ot her
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things, and requiring pediatric studies for sources of
pedi atric funding.

| give this exanple, and | may rankle sone
people in the roomby doing this, but I"lIl do it
anyway. Many decades ago it was deci ded that
particularly in |low resource, high burden countries,
the thing we were pronoting to diagnose TB was sputum
snmear, mcroscopy. And the good news, you know, you
find a | ot of cases and you find the nost contagi ous
cases. But by nmaking that decision, it ensured the
exclusion of children frominternational tuberculosis
control. I1'mgoing to let that one sink in, too,
because sputumis useless in children, next to usel ess.
So, there was no hope of diagnosing TB in children
using that as the particular standard. And that's why
it's so inportant to consider pediatric-related things
and have pediatric experts at the table when deci sions
are bei ng nmade about policy, about science, about study
design. How can we design studies to |learn the nost
that we can then apply to children as well?

This is actually fromthe TB Alliance in

showi ng the traditional at the top, how we go through
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t he whol e adult devel opnment process and then we go into
the pediatric devel opnent process, hopefully, and now
trying to conbine these things and accelerate them An
accel erated pediatric drug devel opnental pathway could
allow | ife-saving treatnents to reach children sooner
t han they do today.

And this is just an extension of this, again,
fromthe article by Murray, and I won't go through the
entire thing. But it says many of the elenents that
' ve said about when during individual drug devel opnent
Phase 1, 2a, 2b and 3, we should be introducing various
aspects of pediatric drug developnent, and it's a nice
summary slide of all these principles.

So, the overview of the approach. Create
regul atory and econom c incentives for industry and
acadeni a to devel op and study pediatric formul ati ons of
old and new drugs; create capacity-building for
pediatric trials; start devel opnent of child-friendly
pediatric formulations earlier; start pediatric PK
studi es concomtantly with Phase 2b studies in adults;
establish function within childhood TB conmunity. You

know, the HIV people have just passed us by incredibly,
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and they have the pediatric anti-retroviral drug
optim zation group that's been incredibly successful in
getting ART pediatric formul ati ons avail abl e and
di stributed throughout the world. So, we need to
devel op sone consensus priorities on these key drugs
and formulations for children in TB, identify the
research gaps and specific ways of going about trying
to approach them

|"mgoing to end with a quote, as nany people
often do. This is fromBill Burman's paper a while
ago. First looking at this, "An overzealous attenpt to
protect sone children fromthe possible harnms of
research perversely causes harm by either denying
access to treatnent or through exposing children to the
ri sks of inappropriate dosages of new nedications.”

This is ny life. This is what | do every day.
And in general, the people that want to not include
children in studies are never the pediatricians,
because we know that that neans that we're then going
to have to use unstudi ed, unproven drugs and
formulations in children once those drugs becone

avail able. And | certainly believe in the final quote.

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 280
"Children have the sanme right to benefit fromresearch
as do adults." Thank you very much

DR. NAMBI AR:  Thank you very nmuch, Dr. Starke.
So, | think we wll take a maybe 10-, 12-m nute break,
and i f we can be back by 3:40, that would be great so
we can get started exactly at 3:45.

[ Br eak]

DR. SPI GELMAN: [Next is Dr. Christian
Li enhardt], who is the team | eader for TB Elim nation
within the global TB program And Christian is going
to summarize, to a certain extent, on the |essons
| earned fromconpleted TB trials, and al so those
implications. Christian, thank you.

DR. LI ENHARDT: Thank you very nuch. You're
right, Mel, sunmarize to a certain extent. So, good
af ternoon, everybody. Thank you very nmuch to FDA for
inviting me to cone to this inportant workshop.
really appreciate even nore in the sense that when
started the work at WHO to | ook at how to introduce --
how to make sure that new drugs are being eval uated by
the World Health Organi zation and bei ng proposed for

use in countries, which is really related to the Wrld
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Heal t h Organi zati on.

| started circulating to the nost inportant,
stringent regulatory authorities starting with FDA, and
| must admt that the way |'ve been received here was
really extremely wel conm ng and very warm And we
started an extrenely good col |l aboration, which has |ed
to the fact that when bedaquiline has been approved by
the FDA, then at WHO we're ready to i mmedi ately enbark
on the evaluation of the product and the recommendati on
we could do for the countries for the use of the drug.
So, that's, | think, is worth nentioning.

So, in this talk where |'ve been asked to
speak about the | essons |earned fromconpleted trials
and inplications for future trials, I wll address the
various approaches to trial designs for tubercul osis;
mention a little bit about endpoints, sone
consi derations; summarizing all what has been said
t oday; touch upon the new trial designs; and then
mention briefly about the work we've been doing at the
Worl d Health Organi zation on target reginmen profiles
for TB treatment. And relate the |essons |earned and

suggestions for future studies to how we at WHO
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consider that as extrenely inportant for the way we can
make recommendation for the use of drugs and regi nens
for TB patients.

So, it's been a very intense day, so |I'm going
to try and summari ze the best | can. | tried to --
inevitably there will be sone (inaudible) things which
have been done, but | try to put all of that in
prospect. And starting to put in prospects is really
| ooking at the history and, as you can see here, taken
froma publication a couple of years ago, is that the
noti on of devel opnent of treatnent of tuberculosis has
al ways been in constant interaction both with the
anmpunt of drugs, amount of reginmens fromthe very
start, in 1946, which was the first random zed cli nical
trial ever |ooking at streptonycin for the treatnent of
tubercul osis and realizing it was |eading to energence
of resistance. And since then the history of TB
treat ment has al ways been conbining, trying new drugs
and finding the right regimens. And | think that's
i nportant because this is exactly where we are placing
our sel ves.

So, what are the approaches to trial design?
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We have seen that today there are several of those, the
classical path in drug susceptible TB, the accel erated
approval in MDR-TB, the conbination devel opnment pat h,
then the unified path in drug susceptible in MDR-TB and
on uncontrolled trials. That's again trying to
summari ze what has been discussed. |'mgoing to | ook
at those quickly and try to draw the main | essons
| ear ned.

In terms of classical path, the way we've been
learning in the TB, drug susceptibility has been the
three trials which have been carried out to substitute
EHRZ control reginen, ethanbutol or isoniazid with
ei ther noxifloxacin or gatifloxacin. And these were
t he REMox, OFLOTUB and RI FAQUIN trials.

They were a noninferiority design and a margin
of noninferiority was determned by limt of what could
be expected to be achi eved using reduced duration of
the control reginen. Delta was set at 6% and | quote
here Stephen G llespie in his paper on the result of
REMox that was expected to reflect consultation with
clinicians in high burden countries and reanal ysis of

previous trials show ng the effect of shortening
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treatment to four nmonths without substituting a new
drug. And as we heard earlier, it's all about what we
can set in ternms of control regi nen and expectations
fromthe new regi nens.

You know about the publication of the three
trials and it has been shown al ready about the results,
t hat none of them were able to denonstrate
noninferiority of the reginmens with substitution of
drug for noxifloxacin or gatifl oxacin.

Interestingly, and that brings already to one
of the first questions. |If you |look here at the
results, in nost of the arms we had a pretty good
collection of sputumculture at two nonths with very
high rates in all of the various arns, even though sone
of them were doing quite badly in terns of rel apse, as
you can see. And | put on the top here the Study A
which interestingly showed that with exactly the same
regi men for infancy phase either for eight nonths or
si x nonths' duration, there were simlar conditions at
two months with different relapse rates at the end of
treatnment. So, bringing already questions about the

use of the two-nmonth culture conversion as a narker of

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 285
treat ment outcome, treatnment activity.

It's inportant to try and stop on these two
trials and try to reflect on what has been shown, and
we have enbarked together with CPTR on the neta-
anal ysis of the three trials with a total sanple size
of more than 3,000 patients. And that has been the
pl ace of this so-called TB-ReFLECT, an anal ysis of
fl uoroqui nol one clinical trials to try and see what we
can learn fromthe trials and what's the failures of
treatment they can tell us and how the different arns
can be inform ng us about the way patients were
behaving in terms of bactericidal and sterilization
activity.

VWhat can be found fromthis TB- ReFLECT and
these are the result which | showed the results shown
at the Union Conference in Liverpool |ast year and now
being presented -- is still being worked on. W showed
that the failures where in the standard of care and the
test arns were nostly associated with insufficient drug
|l evels and mainly rifanpicin. So, that tells us
al ready about the inportance of adherence to treatnent.

The | onger duration of treatnent as expected
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was beneficial and the culture-based predictors were
nore efficient to predict outcone at four nonths than
two nonths. But interestingly, what we were | ooking at
was the baseline covariates, and we identified a group
of so-called hart-to-treat patients, which showed a
hi gher risk of unfavorable outcone with the follow ng
covariates being H V infected, older, underweight, with
a high initial smear in the sputum and the presence of
cavity in chest x-ray.

So, that tells us that there m ght be sone
difference here within the various groups submtted to
the trials. Bias different in the groups and the
concept that nmaybe one duration or one type of trial
doesn't fit all. And the one duration for all wll
need reexam nation. So, it's interesting and that work
is still ongoing on that to try and see whether this
so-called hard-to-treat patients can be identified and
m ght need specific treatnment, either treatnent
duration or dosage.

So, that was the classical path to
substitution of one elenment of the reginmen. The other

one is accelerated conditional approval on MDR-TB. W

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 287
spoke about that also today. That has been the path
foll owed for approval of bedaquiline, but the FDA and
simlarly by delamanid by EMA a couple of years ago,
and no need to go back on those. But what is
interesting is that while the two studies provide
i nportant information about the safety and efficacy of
the two new drugs, they do not provide any information
about the best way these drugs could be used within a
regimen. And therefore, a series of trials, and just
here is an exanple of all the various trials are
trying, anmong others, to try and see what is the best
conbi nati on these drugs can be used. So, this is again
part of the path being used but with the limtation
that we are speaki ng here about drugs and not about
regi mens.

So, because of that, there has been a couple
of years ago, already the feeling that the devel opnent
pat hway shoul d be | ooking at conbination, and that has
been an approach taken by the TB Alliance, and trying
to go fromthe stage of the Phase 2 trials to | ook
around the single drugs, being infornmed either by the

mouse nodel, trying to go to EBA studies with the
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conbo, and that is what is being shown here.

So, conbo in the Phase 2, 14-day EBA study,
and then being led to the 8-week serial sputum col ony
count, and then if the conbo is shown to be
statistically better than the control, HRZE bei ng
brought into the Phase 3 trials. So, that's the
conbi nati on devel opnent, which has been further
refined, and you' ve seen this slide another tine today.
That has been refined to the next stage, which is the
unified path in drug susceptible and drug resistant
regi men devel opnent, and that's the path taken by TB
Al l'iance, so that's today.

This unified path has been used for the B-PA-
Z- M conbi nation -- bedaquiline, pretomanid,
pyrazi nam de and noxi fl oxacin and COb, who are patients
with newly diagnosed drug-suscepti ble or MDR-TB,
sensitive to noxifloxacin where random zed if they were
drug susceptible to conparison of bedaquiline,
pretomani d and pyrazi nam de versus EHRZ. And those who
were MDR-TB were receiving the sane conbi nation pl us
noxi f 1 oxaci n.

The Phase 2 results, which we showed earlier
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showed that there was evidence of substanti al
addi tional benefit fromthe addition of noxifl oxacin,
and that was an indirect conparison. And the next step
woul d be either a Phase 3 using a four-drug MDR reginmen
anong this group.

So, this is the unified path of being
foll owed, and all of those paths are bringing the main
i ssue about efficacy endpoints. And here | use slides
made by our col | eague, Gerry Davies, from PreDl CT-TB,
whi ch shows very well what all the different aspects in
terms of what can be detected for considering the
bacillary | oad and over time, and what we are | ooking
at in ternms of efficacy endpoints. And the fact that
we are always conpletely condemmed by this limt of
detection and trying to see what we can obtain in the
various devel opment of the bacteria in response to
treatnment. And | ooking at either what happens during
the treatnment in ternms of culture conversion at two
nmonths or time to culture conversion, and then presence
of failure during treatnent.

And then after treatnents, all those anpbng who

m ght have been shown to have been (i naudi bl e)
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devel opi ng on recurrence either at early stage or at
the late stage with rel apse.

And these efficacy endpoints are all the ones
whi ch are being collected, and if we | ook at the Phase
2 studies and here this is a systematical review done
by Burnett (ph) and Gerry recently published in CID
And | ooking at 133 trials with Phase 2a and B out cones,
it has been shown that EBA days 0 to 2 and ei ght weeks’
culture conversion were the nost commonly reported
endpoints. And again, as nmentioned by Andrew earlier,
there was striking heterogeneity in the way that the
endpoi nts were being reported al ong these various
st udi es.

Goi ng back to the fact that we are | ooking at
the two nonths’ culture conversion, the effective
repl aci ng ethanbutol with noxi or gatifloxacin with
first-line therapy was bei ng addressed through various
trials, and here | show the slides fromthe early
OLOTUB trial, the Phase 2. Because what interestingly
was done here is that the rate of decline of viable
col ony counts was assessed in repeated cultures weekly

over the entire phase of treatnent. So, what was being
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nodel ed here was about the rate of decline, where the
traditional way is shown here in the study by Conde was
to just repeat over tinme the culture conversion and
| ooking at the eval uati on between the test and the
control arns in terns of proportions of patients
converting or not.

So, we discussed at |ength about the
viability, the validity of the nonths to culture
conversion as the trial |evel surrogate markers, so
it's no need to go on further on that. But what it
tells us is the debate is still some hope and where we
shoul d consi der using | ongitudinal endpoints as well,
because they're for the advantage of being independent
of the sanpling at time points. There is an
unrestricted scale of nmeasurenent that are open to
greater statistical power and well adapted to
cunul ative neta-anal ysis.

This has been used in the PanACEA trial, where
the time to culture conversion were being assessed
t hrough the various regi nens and bei ng shown here for
the regimen with 35 ng rifanpicin as being nuch higher

significantly conpared to other arms. So, there is an
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advantage in addition to the time to culture conversion
at a very specific tinme point, like two nonths, of also
considering the dynamc effect of tinme to event
endpoi nt s.

So, | nentioned about PanACEA, so PanACEA was
an attenpt to integrate to use in tuberculosis, the
nmul ti-arm Phase 2-3 trials, which were originally
devel oped in oncology with planned interimanalysis.
The final analysis is done on the definite endpoint,
and the usual Phase 3 bacteriol ogi cal endpoint of
failure or rel apse can be used. An internediate
endpoi nt used to conpare each experinmental armwth a
common control at interimanalysis, and the arns are
dropped if there was insufficient evidence of benefit
using the prespecified critical values. So, the MAMS
approach was being used in TB because gave further
ability to screen nultiple reginmens and drop those
which are less promsing, failing to achieve the
speci fied targets.

So, the feasibility of MAMS has been shown in
TB with the PanACEA trial. The arnms w thout evidence

of sufficient efficacy were dropped early, thereby
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reduci ng the sanple size. There was a slight risk of
droppi ng an el ective regi nen; however, the trials were
shown to be logistically challenging, the culture
results for reasons described by Payamearlier. The
culture result was | ow and not bei ng good predictors,
so that makes the case for better and real tine
bi omarkers that could be used earlier in treatnent.

And the question is, would limted data on rel apse
assi st our decision-making process?

So, all that shows that we need real tine
assessnent of efficacy in TB regi nen devel opnent, and
the major issue, as nentioned also earlier today, is
the lack of direct readout of response |ooking at the
anmount of TB organism being killed. That severely
limts the measure of treatnment effect, and the |ack of
predictive quantitative relationship between the Phase
2 readouts, organisns killed, and the Phase 3 readout,
the cure. It is unclear how to translate culture
conversion outconmes. That has been nentioned as one of
the main problemin ternms of translating Phase 2 to
Phase 3 results. So, we need new bi omarkers for

conducti ng nmeasurenent of bacterial |load in sputum and
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t he exanpl e has been given anply with the LAM assay
t oday.

Anot her way to accel erate devel opnent is the
Phase 2c step design in the sense that the culture
conversion is limted value and the reginmen is likely
to be affecting Phase 3. So, a nore informal Phase 2
study can be done which includes information on |ong-
term outcones, and that is what is proposed with a
Phase 2c step trial proposed by Patrick Phillips and
col | aborators.

Additionally, to study the interimduration in
Phase 2 and to generate richer data prior to nore
i nfornmed Phase 3 go and no-go deci sion-making. And the
sanmple size will be simlar to Phase 2b study. The
novel reginens would be given for the intended duration
of treatnent -- three nonths or four nonths, and the
patients being followed for 12 nonths’ post
random zation. And then the endpoint being nmeasured
woul d be a conposite failure rel apse endpoint.

The | ast aspect of the unified path is the
uncontrolled confirmatory trial. So, we had sone

devel opnent recently with the Ebola epidenm cs and this
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paper from Lancet nentioned that the trials of new
treatnment for Ebola were being justified on the fact
t hat when conventional care nmeans such a high
probability of death, 70% it is problematic to insist
on random zi ng patients to it when the interventional
arm hol ds out at |east the possibility of benefit.
Et hi cal argunents are not the sanme for all |evels of
risk. And it was further nmentioned that equipoise is a
useful principle but it can break down when
conventional care offers little benefit and nortality
is extremely high.

This is sonehow the | ogic being foll owed here
with the Nix-TB trial about the fact that there was a
conplete justification in the absence of inefficient
treatnment to undertake the study with a conpletely new
regi men.

The particul ar consideration to address for
this uncontrolled confirmatory trials. The first is
about the argunents being used that are applying for
XDR, which is being used, but do they apply simlarly,
and that's what Mel nentioned about going forward or

backward, and here | used the word de-escal ati on
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sonmehow in quotes is can we apply that from XDR then to
the pre-XDR then to MDR-TB? And that is an inportant
guestion to address up to where can we go? Do we
consider that this is a situation of a conplete new
regi men and pan-TB type of reginen that we can sonehow
de-escal ate on the various groups? O is that a point
where we should start to use an historical control and
start to have properly random zed control trial?

So, speaking about that, we at WHO devel oped
target profiles for TB treatnment and the idea was to
start with the goal in mnd. That neans that we wanted
to try and frame the fact that with these targets and
specifications that the devel opers should neet for the
performance of new TB treatnent, and it should align
with the needs of the end users. So, with this in mnd
and thinking about the target audience, the
phar maceutical industry, research institutions, product
devel opnent partners, donors, NGOs, CSO we thought we
woul d try and address this potential target profiles
for treatnment reginens. So, here going away fromthe
si npl e aspect of the drugs but to the reginmen itself.

And we pl aced ourselves in the view that there
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woul d be a scal e-up of expert nore wi dely than what was
shown this norning, and that's the outcone of testing
pati ents who are suspecting to have tubercul osis wll
be through Xpert being | abel ed as either being Xpert-
positive or not, so rifanpicin-susceptible or
ri fanmpicin-resistant. And we place ourselves in this
par adi gm and devel oped target reginmen profiles for
ri fampicin-susceptible or rifanpicin-resistant. And
t hen we took one further step of the pan-TB regi nen
that could be given to patients in the situation where
there is no diagnostics avail able.

So, all the three target reginmen profiles are
bei ng described in this book and they are described in
such a way that we show for each of themthe clinica
i ndi cations of the treatnment, whether rifanpicin-
resistant or forms of TB and pan-TB regi nen. W |i st
the critical endpoints to be obtained and the way they
shoul d be neasured. For instance, nonrel apsing cure at
two, four, six or nine nonths after starting treatnent.
We describe the target popul ations, |ike children,
adults, persons living with HV. And we give

identifications about the treatnent characteristics,
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i ke expected duration, frequency route of

adm ni stration and the fornulation. And for each of
those we give other priority or desirable attributes,
and the way we place that is to say that some of the
attri butes shoul d be consi dered absol utely

i ndi spensable and with a go/no-go decision to what's

t he devel opnent of a regi nen, whereas, sone other

attri butes would be considered as desirable. That

means being in the place for a decision on the type of

-- howto say -- sorry, | don't find the words in
English now -- when you try and see what is the
respective advantage. So, that is what | can say,

sorry about that.

So, what about |essons learned? So, if | try
to group the various aspects, which |I went through very
rapidly in this conversation and taking into
consi derati on what has been di scussed today, in terns
of the |lessons |earned fromthe various conpleted
trials, there are a series of inplications for the
treatment to be used, to be tested, as well as for the
desi gn.

For the treatnent inplication, first of all
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and what quite strikingly, the nost inpactful
intervention is to ensuring adequate dosing and
adherence to treatnent. This is the baseline situation
that we ought all of us to ensure.

Looking at the reflect TB output, the
i nportance of rifanmycins as the backbone of shortened
t herapy was reenphasi zed and underscoring the role of
the high dose. And we heard from Payam and Andrew
about the various studies TBTC is doing on that.

The patients with high bacterial burdens and
experiencing slow decline in bacterial burdens over the
initial four to eight weeks of treatnent constitute a
subset nost likely to relapse. And there is evidence
that different patient groups may require different
treatment duration. The so-called hard-to-treat
patients should be or nmay be considered as a specific
popul ation for |onger treatnent duration and/or higher
dose.

And these are inplications for Phase 2-3
trials, because it raised a point of know ng whether we
need to consider initial patient stratification when we

decide to go on to treatnent, and that is inportant to
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consider at the tine and at the level of the trial.

Spot on to ensure appropriate representation
of this population to allow robust subgroup anal ysis.
And then it doesn't prevent us to go for a short for
future regi nens, pan-TB regi nren and the approach
bet ween sonet hi ng which is nuch nore individualized,
doesn't prevent for |ooking for pan-TB regi men that can
be used in certain conditions.

In terms of design for future reginens, we
have seen that an increasing nunber of potenti al
regi nens are being assessed and they need to be able to
be reviewed at the sanme tinme, so there is an increasing
weal th of various reginmens to be tested and it wll
more likely increase in the future.

Alternative adaptive designs enable nore rapid
differentiation between nultiple candi date regi nens,
but we are aware that there are still | ogistical
constraints that have to be addressed.

And we are aware about the culture conversion
with limted value for predicting | ong-term outcone and
the high need of quantitative assays of bacteri al

burden over time. They need new treatnent response
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bi omar ker s.

The uncontroll ed studies my have a pl ace,
li ke showmn with Nix-TB early in devel opnent, and then
the question is being posed about what | call the de-
escal ation or expansion fromthe specific groups, |ike
the XDR-TB to a group, what Mel nentioned, about going
forward or back forward. And the choice of the
noninferiority margin needs careful consideration, as
does the need of bio-creep.

In terms of PK/PD, we had a series of
i nportant discussions today, but the PK/PD anal yses are
critical. Using drug exposure to understand
intermedi ate endpoints in addition to dose selection is
key, and it is inportant to exam ne the relation
bet ween dose and treatnment duration for the efficacy
endpoints. So, PK/PD data should be incorporated to
build integrative PK/ PD nodels that could reveal
further opportunities for reginen optim zation,
i ncludi ng drug-drug interaction and safety, and inprove
trial designs.

Lastly, an inportant point is about data,

trial data collection. There is a need of consistency
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in collecting clinical data across the trials, and this
is needed to expedite integrated |earning and the
capacity to be conparing between trials and to nerge
data for further neta-analysis for systematic review.

So, the definition of Phase 3 clinical trial
endpoi nts should be set at mnimnumw th recurrence and
rel apse. There is a need -- sorry, | mssed that.
There is a need for global platformindependent data
standards that enabl e data exchange and i nformation
system and that's the exanple given earlier about the
capacity to use, for instance, the C-DI SC system

So, we discussed at |ength about what should
be efficacy, but we shouldn't |lose mnd that safety
data are key as well.

So, in order to finalize this type of quick
summary of | essons |earned, | want to place nmyself now
with the WHO hat and the fact that what we are doing is
to i ssue guidelines on new TB treatnments. And we've
been using, as can be seen here, the -- we've been
eval uating the new drugs and new regi nens, bedaquiline
and del amani d, and the new shortened regi nen treatnment

for MDR-TB. So, we are using all this type of analysis
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and data in order to be able to do guidelines for the
countries.

And our guidelines are based on best avail able
evi dence. W use the GRADE approach for evidence
assessnents across a series of questions and out cones.
And there are set criteria for noving fromevidence to
recomrendati ons.

Qur main aspect is what is the best avail able
evi dence that can be brought about that ultimately
woul d be benefiting patients? So, we need for clearly
and rationally justified approach about the choice of
drug conbi nati on, design, conduct, endpoints and
anal yses. W need to have data that we can eval uate,
and for that, follow ng the devel opnent of the target
regimen profile, we intend to develop information to
regi men devel opers that will describe the data that
would i ke to be seen so that we can review evidence
for policymaking.

VWhat is inportant again is to ook at -- to be
sure that fromthe tinme that devel opnent of new regi nen
is being nade the appropriate data are being collected,

and that when we receive all the data for application,
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then we are satisfied that we have the best avail abl e
evi dence. For that we need to have a very strong
di al ogue between devel opers, but al so between
regul ators and policymakers. And, of course, down the
line we need to make sure that once regi nens are being
proposed there is full access to the novel products
that are arising fromresearch

So, with this in mnd | wuld like to thank
the Task Force on New TB Drug Policy Devel opnment t hat
has been putting together the target reginmen profile
mentioned, and all the colleagues nentioned here who
have been helping ne in putting together this
presentation, and helping me |ooking at all the various
| essons learned fromthe various trials. So, with that
| thank you very nuch for your attention

DR. SPI GELMAN: Any questions specifically for
Christian before we go into the general question
session? No, okay, great. So, we have, | guess, close
to a half hour or so for panel discussion or for any
questions from anybody in the room and | guess we
probably could open it up, because clearly a |ot of the

topi cs discussed this nmorning overlap, to a certain
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extent, with the topics this afternoon, too. So, |et
me first see if there are any questions fromeither the
panel or fromthe floor, or topics that you want to
clarify.

DR. COX: So, Mel, let nme just try and expand
alittle bit on what you covered in our talk and invite
you to coment on it, too. So, and this overlaps, too,
with Cathy's talk. It sounds |like really the goal of
what it is that you're trying to do with reginen
devel opnent is trying to nove forward by | eaps and
bounds rather than by smaller steps, if I'm
under standi ng things correctly. And you're trying to
do it in the nost informed way by trying to use the
preclinical information as nmuch as possible, whether it
be hollow fiber, animl nmobdels, you know, recogni zing
that it doesn't give you the absolute answer, but it
all ows you to make rational choices that you can then
nove forward and test in clinical trials. Wth the
hope being that it's not just sort of changi ng one of
t he conponents of a multidrug reginmen, but it's
actually to try and use maybe three drugs that haven't

been conbi ned before, in sonething totally new,
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And, if you don't mnd, too, | renmenber a
comment that you made once that | felt was very
interesting and | think it underlies what it is that
the goal is here, which is if in fact you can -- you
know, we think of the terms drug-resistant TB, drug-
susceptible TB, and in essence if you can conme in with
a wholly new regi nen, those terns may in essence becone
somewhat arcane, because new treatnment options are
avai |l abl e and new nmechani sns of action. So, did | get
that, right? | nean, and please do correct me, because
| think that is one of the newer aspects, | think, that
is being brought in the TB drug devel opnent through the
wor k of a nunber of folks, including yourself, and it
seens to be one of the ways to get to new regi nens and
sort of make bigger steps forward nore quickly. And
not wi thout sone degree of risk, but also to be able to
change t hi ngs.

DR. SPI GELMAN: Yeah. So, | think it's a
little bit of a cross between what you said in terms of
at least the first topic. | think nost progress that's
ever been made in terns of product devel opnent is

increnental. You know, the real major, nmajor |eaps
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are, relatively speaking, few and far between,
hi storically speaking. But, on the other hand, a
program or a devel opnment plan that's not going to be
adopted and adopted whol eheartedly by those for whomit
is intended to be used is probably not worth doing.
So, it really is walking that fine |ine between doing
t he program that has enough net advantages so that the
adoption will be rapid and will be significantly
desirable by those for whomit's intended, but yet it
does not have to be so totally revolutionary.

And one of the primary exanples that | can

give is that over the last three years or so we were

involved in refornmulating first-line pediatric drugs,
which really is not an unbelievable revolution. [It's
sinply taking -- it was taking three-year-old

gui delines fromthe WHO and getting known technol ogy
and enticing manufacturers to actually do the proper
formul ation, which is not m nd-boggling science, to get
a pediatric fornulation. That really is appropriate,
and what Jeff was tal king about and, you know, not to
be crushing pills for kids, and not know ng what the

absorption is like, etc., etc.
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DR. STARKE: Do you mnd if | point out that
that fornmulation is not available in the United States?

DR. SPI GELMAN:  Yeah, | was going to get to
that, Jeff. So, | wouldn't call that an unbelievably,
you know, sort of trenendous advance, but in the first
year this was taken up by well over, | believe, 50 --
or the anmount of sales, so-to-speak, or distribution
was over 50% of the documented popul ati on of pediatric
TB in children

So, | think it's really identifying the
conmbi nation of what's feasible and what's doabl e and
what's going to actually work. Now, clearly, if in
t hat process, you can totally revolutionize TB therapy,
sure, if we can get to the point that we do away with
all the old drugs and put in only new drugs that are
great. But | think the skeptics are accurate who have
said, | ook, the chances of getting three new drugs not
only froman efficacy perspective but froma toxicity
perspective, because obviously, that's probably as big
a challenge as the efficacy piece of it. Those are
pretty high bars to really cross. And we really should

certainly be prepared to undertake those but not be
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naive in the sense that it's not going to be an easy
thing to do. So, that's the answer in terns of
t hreadi ng that needl e between significant nmeani ngful
change, but it doesn't have to be totally
revol utionary.

DR. COX: Interesting. It alnost sounds |ike
advice, to sonme extent, for a financial portfolio,
which is you want to bal ance your risk, to some extent.

DR. SPI GELMAN:  Well, frankly, and we al so
have to bal ance the ability to attract the funding to

do the work, which is not an inconsequential, you know,

| think barrier. Because if we could do everything
that we would like to do -- and this is just the TB
Alliance. | nean, it's the sane for -- you know,

Charles said it, too. Wthin a conpany that's even
dedicated to TB, they are not going to get the
resources to do everything that probably the TB team
would like to do. | think that's probably a fair
assunption whether it's Sanofi or anybody else. So, it
clearly has to be balanced fromthat other side of the
perspective of where will the funding conme fromto do

the work? And | think that is really one of the major
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-- this goes into a different point -- but | think one
of the major problens we have in TBis we sinply don't
have the resources to take enough risk to do enough TB
-- to do enough, even, Phase 3 trials to give the
f eedback to understand what are really the accurate

predi ctors of Phase 2 or of earlier devel opnment. And,

frankly, | nmean, if | |look at something |ike LAM which
is great. It has great potential.
So, what are we -- what's the best we can do

right now? W're |ooking at it against the, quote,
gol d standard of sputum conversion and of sputum
bacteri ol ogy, which we know, frankly, w thout opening
t hat debate right away, is not necessarily a great
predictor, but that's the gold -- that's the best we
have to measure LAM agai nst. As opposed to having had
enough Phase 3 experience and even biobanks, etc.,
etc., to use themas a predictor, not of an

i nternedi ate endpoi nt, but of a final endpoint. So,
that's another area that really is, in ny opinion,
unbel i evably short-changed, because we don't have
enough of those trials.

REMox, on the one hand, and OFLOTUB, RI FAQUI N,
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etc., were "failed" trials. They weren't failed
trials; those trials have delivered an unbelievable
fund of know edge that now informs so nmuch of what we
do nmovi ng forward.

DR. COX: We often do find that the trials
that fail are the ones that oftentinmes can teach us
very much, and we found that in a nunmber of different
t herapeutic areas. So, yes.

DR. HUGHES: Yeah, so |I'd just like to build
on that comment about revolutionary change. Because |
t hi nk the one exanple that Charles nmentioned briefly
but we are closely involved with, with Novartis, we're
responsi bl e for clofazimne, which has been nentioned a
number of times here, is a very odd case. Because it's
really been reserved for |eprosy, but obviously, it is
getting a ot nore use in this area. But a group of
dedi cat ed, genius, breakthrough clinicians in
Bangl adesh really took a revolutionary approach to take
an entirely new regi nen of seven drugs that they had in
t he cupboard, all of which had sone rational e of why
you woul d use them and changed the NMDR-TB paradi gm

from24 nonths to 9 to 12, roughly. So, glad to hear
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Dr. Higgins tal k about the inportance of | ooking at
br eakt hrough regi mnens versus standard of care as well.
| think it's very inportant that we | ook at that.

Now, how you tease apart the contribution of
one of those drugs within seven becones really quite a
chall enge, right? So, | think the nonclinical data
does beconme even nore inportant in that case, so |
think that is sonething that we have to always bear in
mnd. It's not just the EBA study but the nonclinical
data, if you can cone up with that, is critical

So, | think for question 1 there, | think that
is -- it's going to be extrenely difficult when we get
into nore of these conplex regi nens and, frankly, |
think if you have a reginmen that is clearly as good as
but much shorter or nore convenient or safer, that that
shoul d becone a way to treat people with this disease.

The other comment | was going to nmake is
related to the other question 1 or question 4,
dependi ng on how you look at it, which is the current
trial design challenges. So, what we found, right, was
we were already to do a very streanlined study, but the

anmount of time it takes to align with health
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authorities and then to get the approval of different
sites to get your contract set up, by the tinme all that
was done versus the standard of care, the field had
moved, right? And so, what we found was standard of
care was no |onger achieving -- was no |onger 24 nonths
achi eving 50% success rates, particularly in the sites
you need to go to generate the data with good clinical
practice to change -- you know, to informthe field.
And there they were getting rates of 75% 80% 85%
They were already starting to use shortened regi nen.

Qur own drug was the standard of care when we went in
to say, so it becones very, very difficult. And,
again, it's a special case, but | think it's a speci al
case, but | think it's actually informative, because
many ol der drugs are used in TB field and the pace at
which the world noves is inportant to bear in mnd.

DR. STARKE: So, |'ve often thought there is a
| ot nore anal ogy between TB and cancer than there is TB
and many ot her infectious diseases. You know, they
tal k about 1ogs of cells, we talk about |ogs of bugs;

t hey have induction and consolidation therapy, we have

initial and continuation. They're all about reginens,
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al so. For instance, in pediatric cancer they've done
incredi ble things by making sure that all patients are
involved in trials. So, my question is, what can we
| earn fromoncology in terms of studying drugs --
studyi ng regi mrens as opposed to drugs? Because that's

| argely what they do. |It's a question.

DR. COX: | think the folks that are trying to
do it inthe TB field are teaching us, | nean, to be
honest with you. | nmean, is there nore we can |earn
fromoncol ogy? It's possible. You know, |I'minpressed

wi th what folks have been able to do in the TB area
with the, frankly, quite limted resources available in
this area relative to what's available in oncol ogy.

But maybe there are additional |essons that could be

| earned from oncol ogy and how t hey approach things.

So, | don't know if others have additional thoughts on
t hat .

DR. SPI GELMAN:  Yeah, Jeff, | think one of the
probl ens that we have in TB is that we have the history
that really limts us. Mst of the conbination work
that, at least | see going on in oncology, is based on

pretty nuch all new conpounds and it starts from
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scratch. You don't start out in oncology with the
standard bei ng a seven-drug regi nen that you're | ooking
to tease apart. It kind of grew up, the conbination
prograns that you're seeing now in the nodern era,
al nost like H 'V grew up with one drug and then the
second was added and the third was added. And it was
in a nmuch nore rational or sem -rational, orderly
process. W're kind of stuck in that we've got poor
grade of evidence that defines standard four-drug,
five-drug reginens that we sonehow now have to tease
apart and inprove upon, which is a huge, bigger burden
than is there in oncol ogy.

If we could learn a | esson and wave a nmagic
wand, though, then what | would say is nmake TB regi nens
be payable to the tune of $100, 000 or $300, 000 per
patient and then we'll see a lot nore rapid progress in
terms of the work being done. But w thout being
facetious, that |ack of commercial attractiveness in TB
makes, frankly, a | ot of what goes on in oncol ogy just
nonrel evant to what we're stuck with in TB.

DR. STARKE: | think I was trying to ask sort

of a nore basic question. W were tal king about how do
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you determ ne the contribution of a specific drug to a
regi men, and that's what | was wondering if they had
sone principles that would help. But the way you're
describing it alnost is where cancer was naybe several
decades ago. Although, |I've got to say, in pediatric
cancer they're still using a lot of the traditional
drugs, and so it's not quite just all about new,
totally new drugs and totally new regi nens.

UNI DENTI FI ED SPEAKER: (| naudi ble - m crophone
i naccessi bl e.)

DR. COX: Do you want to respond to that?

DR. PHILLIPS: Can | make sone coments on --

DR. COX: Yeah.

DR. PHI LLIPS: -- the analogies with cancer?
| think, first of all, I'Il cone back to that point.
First of all, |I think we have a lot to learn from
happeni ngs in oncology. |'ma statistician. Mst

statistical nmethodol ogy is done in oncology and we sort
of pick out sort of the dregs fromthere. So, the
MAMS, which has been tal ked about, that came from

oncol ogy, and | think many adaptive designs that have

been proposed that we've di scussed have been done in
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oncol ogy. So, we have lots to learn there, and | think
the nore we read that sort of literature the better.

In terms of the comment that was made about
getting data fromroutine practice, | think one
difference in TB trials fromcancer trials is the
endpoi nts. So, Mel tal ked about doing |large, sinmple
trials, which | guess are easier to do in settings
where the endpoint is something like nortality, which
it's a hard endpoint, which is relatively easy to
coll ect that data.

The challenges in TB are patients need to be
foll owed up after the end of treatnent. Most of the
programmti c endpoints that you' ve heard presented
t oday are about end-of-treatnment cure. There is very
little programmati c data about post-treatnent, whereas,
intrials we need that follow up, because it's about
rel apse. So, you need patients to remain in foll ow up,
which is why it's nore challenging just to get routine
data to answer some of the questions we've tal ked about
here. And so, | think that's one of the issues. And I
think that's also why large, sinple trials are nore

challenging in TB. O | think it's worth thinking
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about how they could be done, but followup is so
critical in trials that a sinple trial would still need
to involve very careful follow up schedules. Even if
not many sputum sanples are taken for culture, foll ow
up woul d be critical.

DR. COX: And maybe I'Il just add, too. Folks
may recall, too, Rick Pazdur and I, fromthe head of
our oncology office, and I did a panel at CBTR on this
very topic. And I can tell you one of the things that
came up -- and this doesn't nean you can't learn from
t he area of oncology -- was really the nunmber of
di fferences that exist between oncol ogy and TB, and why
the two fields are different and why it may be
chall enging to essentially directly translate things
over. That doesn't nean you can't learn, but there are
differences. It does make it chal |l enging.

DR. MTNICK: Can you hear ne now? So, a
coupl e of coments. This has been a really interesting
di scussion. M nane is Carole Mtnick. | work at
Harvard Medi cal School and work with the
nongover nnental organization, Partners in Health. On

the clofazimne issue, | just wanted to point out that
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that new reginmen is a standard of care for a subset of
MDR patients, that is, MDR-TB patients who have not
been previously treated with second-Iline drugs and
whose isolates are not resistant to the drugs in that
regimen. So, there are still opportunities to |learn
about the role of clofazimne in MDR-TB treatnent, and
al so there are still obviously open questions about the
opti mal dose of clofazinmne. So, |ooking in other
popul ations is another possibility. It's not all lots
with the adoption of the shortened reginmen in that
subset of MDR patients. That's one point.

A second point is just in thinking about the

model of scarcity. | nean, | have now been doing TB
work for, like, 20 years. | can't believe |I can say
that. And it's true, | nean, we have al ways worked

within a nodel of scarcity. But we also have

i nnovated, and | think we shoot ourselves in the foot
by continuation to say, oh, we have to be cautious, we
have to limt our failures, because there aren't enough
resources. So, Mel, you describe three trials that
have been consi dered by sonme as failures, by others not

as failures, and there is still nore noney for trials.
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So, | think we do need to continue to be aspirational,
and we do need to not be settling as we have for so
many decades. And that's part of the reason that we
still have nore than 10 mllion new cases of TB every
year and nore than half a mllion of new cases of MR
every year.

So, one of ny questions is in the paradi gm of
the pan-TB reginen, | nean, it sounds to nme a lot |ike
where we cane from where the four-drug regi nen was
supposed to be for everybody. The Wirld Health
Organi zation and other entities discouraged any sort of
differentiation in treatnent, and now we have at | east
a half-mllion cases of MDR every year. So, what is
the role in evaluating a pan-TB regi nen for nodeling or
other activities that would try to predict how |l ong
such a regi men would be useful, and what the
i mplications would be of having a single reginmen that's
for what we today call drug-susceptible TB and NMDR- TB.
It is based on the sane nucl eus of drugs that is now
used for a salvage reginen in the same devel opnment
portfolio. So, |I'mcurious about how that fits into

eval uation of the pan-susceptible TB regi nen.
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DR. SPI GELMAN: So, | think there are two
separate kind of questions on the table. ©One | think
is really the nore generic question, it doesn't matter
whet her a reginmen is approved for DS, MDR-TB, pan-TB
etc. There has to be, | think, greater planning for
how to protect that reginmen for as |long as possible
within reason. And |I'm not sure we've devoted as nuch
attention to that type of sort of oversight of how the
drugs are being used. And obviously, that's now a big
deal in the whole AMR field, you know, so-called
st ewardshi p of antibiotics and all that.

And so, | think that that question is
i ndependent of whether a new drug or a new reginen is
nore limted or very broadly applicable is there has to

be sort of nmore planning for stewardship, so-to-speak,

of new therapeutics so that none of themw ||l | ast
forever, but they'll last |onger than they otherw se
| ast for.

The other point, at least for ne is, what's
the real attractiveness of a pan-regi nen? The
attractiveness to a great extent is that, | think, even

if we come up with areally, really great reginmen for
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sonething |ike MDR-TB, there still are a huge amount of
structural problenms in the way TB is treated
realistically in the countries that are nost affected.
And 500, 000 on the one hand is a huge nunber; 500, 000
scattered across a whole bunch of countries and
resour ce-poor environnments, etc., etc., still presents
areally big challenge to get on top of it. As opposed
toif we could present a common regi nen that woul d
enconpass both what are presently called drug-sensitive
and MDR-TB patients, and |lunp those together into a
conmon treatnment paradigmthat countries could adopt
t hat woul d be nmuch easier to give. And that woul d have
tremendous ram fications in terns of the cost structure
of the health delivery system have trenmendous
ram fications in ternms of the cost structure of the
drugs by virtue of the volunmes. And so, | see it as
just a practical way to get on top of the problemof TB
in a much, much quicker format than if we continue to -
- or if we attack DS totally separately from VDR-TB
That's just a practical issue, in nmy mnd, of how
qui ckly can we solve the problem of MDR-TB. So, |

think it's sort of a conbination of all of those as to
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what sonme of the benefits are of a pan-TB regi nmen.

DR. VERNON: | wanted to ask a question about
a topic that you raised, Mel, which is |large,
sinplified trials. Payam Nahid and | and others have
been discussing for a while now the potential to use a
sinple, a large, sinple trial design to inprove our
managenent of |INH-resistant TB by doing the trial in
resource-rich settings, where sinple doesn't nean
| acki ng many of the kinds of data and tools that we
woul d otherwi se have in a trial. The potential for
such designs to help us with bringing new agents or
ol der agents that lack a current approval in the US,
for exanple, is interesting to us. | wondered if FDA
has any exanples of having used a large, sinple trial
design as the basis for approval s?

DR. COX: So, |I'msure there are. | nean, |
think of the essence of a large, sinple trial is it's
usually big, and you're not going to collect a whole
| ot, but you're going to get an outcone that's
i mportant to you. And if it's sonething that occurs
relatively infrequently, then maybe you need a bigger

trial. So, there is no reason you couldn't use a

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 324
| arge, sinple trial and, dependi ng upon what the
problemis, if it's the appropriate design for what it
is that you're trying to study.

There have been safety trials in certain areas
wher e peopl e | ooki ng at cardi ovascul ar outcones as an
adverse effects, you know, those sorts of things are
done. And so, if the large, sinple trial is in fact
t he appropriate trial design for what it is that you're
trying to study, then it would be a perfectly fine way
to evaluate that issue.

DR. VERNON: Thank you.

DR. COX: Go ahead.

DR. NAHID: | just wanted to raise a point of
friction that I would |ove the panel to comment on, and
that's the role the regul atory bodi es take versus the
role that guideline makers take. And having recently
led a couple of guidelines for TB drugs and TB
treatnment, and being involved in others, sone at WHO,
it's occurred to me that is there a way to junp that
bridge, to bring that gap to be a smaller gap? Because
the regul atory bodies want to know what the individual

conponents do. The guidelines commttees and, frankly,
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t he people out there want to know how to use the drug.
s that an argunment for exclusively or intensively
pursui ng regi mren devel opment approaches to approvals --
regi men approvals and nmaybe large, sinplified trials
woul d be another, | guess, approach. But what's the
panel 's thoughts about that, because it's really
chal l enging to nake that |eap?

DR. COX: So, | will try and make a few

comments. It's a very good question, and we do see
ti mes when, in essence, drug | abels get sort of out of
date. You know, the dosing reginen that's in treatnment
guidelines is different, sonmetinmes the uses are
different. And so, if you think about what are sone of
the factors that can contribute to that? Well, if it's
an area where the pharmaceutical conpany is involved
in, say, the initial devel opnent of the drug for
what ever indications, an then devel opnment is happening
by groups other than those that actually own the new
drug application, that actually own the drug here with
us, sonetines there can becone a disconnect. |[|'m not
trying to say that that research isn't inportant; it

can be extrenely inportant in sone areas. But you can
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sonetines over time get this disconnect as drugs age
and they beconme generics. There can also be a
di sconnect, too, with further study. 1It's not good for
anybody when the drug | abel starts to get separated
fromthe treatnment guidelines. So, to the extent that
those that are actually out there doing trials, can
continue to engage with the pharnmaceutical conpani es,
and we can al so engage with both of those parties, we
have to do it through the pharnmaceutical conpany, it
can help to decrease that degree of separation. So,
that's sort of one aspect of it.

The other is that sometines there are
Ssituations where the level of information that's
avai l able out there is quite limted and maybe not
ideal. You know, |owquality evidence. Clinicians
oftentines are faced with that and have to make
deci sions. Those witing treatnment guidelines may al so
try and help out in that scenario. So, there may be
information that is really of low quality that may be
hard for a regulator to | ook at and say that it neets
sort of the standard that we would be [ ooking for in

order to give an indication. But clinicians may have
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to nake decisions, treatnent guidelines fol ks nmay, too,
and that's sonetines another area where you can get a
gap.

So, that argues for trying to do good trials,
trying to get to good studies before the -- you know,
to support the standard of care that's present. |If the
standard of care becones sort of non-evidence-based but
nore just based upon poor quality information because
that's all that's available and it's a very difficult
situation and people have to make choi ces and be
advi sed, that's another reason that things can get
separated. |'msure there is nore than that, but it is
best if the guidelines, the standard of care and what's
in the drug | abel, to the extent that those things can
avoi d being separated to a great deal, that's usually
best for everybody.

DR. HUGHES: Just to follow up on that
excell ent point there. Perhaps it is something to
explore as a community, that circling back between the
regul atory bodies and the guidelines makers. | nean,

t hese are people who are using great principles, the

WHO, the CDC. These are entities that are taking a
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very, frankly, stringent | ook at the data, to use that
word. And whether there should be a nmechani sm by which
t hese groups talk to each other and circle back so that
gap gets closed and usage of the drugs are done
appropriately, there is not -- we're not | eading
providers out in the lurch, because we're telling them
to use a drug in a way that it doesn't have an
i ndication for, for exanple.

DR. COX: Right. | nean, that would be the
ideal, to keep that degree of separation as infrequent
as possible. It is certainly something where | think
the community can work together. You know, the
aspiration here would be quality trials that woul d be
avail able to both those witing treatnent guidelines
and to those that have new drug applications, so that
things can remain congruent. So, it is certainly an
aspiration that is |audable and one we should try for.
VWhether it's attainable is another question, though,
because there still are going to be areas where, quite
frankly, treatnment guideline folks and clinicians are
going to be trying to make decisions and trying to

provi de recomendati ons when the | evel of evidence is
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just limted. But there are valued treatnent
gui del i nes, no question. They do help clinicians.

MS. LESSEM Thanks. | just wanted to go back
to an earlier point, Mel, that you had made about
st ewar dshi p, because | think we need to be really clear
with what we're tal king about. The new drugs that we
have seen conme out for TB are so overly stewarded that
nobody is getting them And they're actually being
"reserved” in an attenpt to protect the drug, that
we' re not thinking about protecting patients. And, in
fact, we're not even protecting the drug, because only
severely resistant cases are getting them which in
sonme ways is primng the market for nore resistance
than if we just use thema little bit nore liberally
earlier on in treatment. So, | don't think that we've
seen -- | think we haven't necessarily seen great
responsi bl e practices towards using TB drugs
historically, but |I think with the new drugs,
st ewardshi p has gone so far in the other direction, we
have fewer than 5% of patients who need them by
conservative estimtes, actually accessing the drugs.

So, | just wanted to set the record straight on that.

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 330
| certainly think countries need to have proper systens
in place for diagnosing TB, for being able to see what
peopl e are susceptible to, and give them appropriate
reginmens. But | think stewardship as a bl anket term
has been thrown around really to the detrinment of
patients and to the longevity of these drugs. Thanks.

DR. NAMBIAR: | would |ike to add sonething to
Payam s earlier point about the connection between
regul ators and policymakers, especially when it cones
to issues that Dr. Pel oquin explained in his study,
that is population PK an variability of drug exposure
profiles. Because drugs get approved based on a
speci fic dose, but once they're used in the field, the
exposure profile is very, quite dramatically m ght
af fect how the effectiveness -- how effective they are
in conmbination with other chem cal entities. So, to
what point could one consider basing recomendati ons
for use or even the drug approvals on exposure profiles
rat her than drug doses, and have specific targets that
are based on solid population PK rather than dose
ranges in kil ograns.

DR. COX: Right. So, this is done, and the
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way to do it is to design the trial that actually
evaluates the drug in such a way so that your dosing is
gui ded by exposure. So, it is doable, and it's just a
matter of what is done in the clinical trials that, in
essence, for the basis for approval? Are there
opportunities if the initial approval was based on a
dosing reginen that was a fixed dosing regi nen not
gui ded by therapeutic drug nonitoring, or not guided by
exposure. Certainly, if there is additional data,
addi tional studies that are done subsequently, that
could be used to informthe dosing future. So, it's
all doable, it's just a question of, in essence,
whet her it's been done.

DR. HUGHES: David Hughes again. | wanted to
cone back a little bit to Dr. Mtnick's point in that I
did not nmean to inply that our journey is over or the
party is done. Actually, we are in active discussion
with two stringent health authorities, one of them
represented here today, as well as we have recently had
recognition and ability to inport into three countries
of high need. And so, we're continuing to work

actually feverishly to neet the demand and to inform
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that, but at the same tine we're | ooking to get the
dat a.

So, another appeal is both to | ook nore at
real world evidence that is generated through single
arm or observational studies, but just broad
programmtic research to be able to have that in the
equation. And al so, the broader discussions today
about collecting data, better data fromthe
programmti c i npl enentation.

" m | ooking at the WHO, who is a very powerful
advi sory and counselor to sonme of the countries both on
efficacy and safety data, so that we can then nove the
field forward col lectively. Because we're sort of
feeling the pain of that weakness in the data
collection currently.

DR. GEITER Yeah, | was just -- you already
brought up the CPTR di scussion you had with Dr. Pazdur
and conparison with oncol ogy. And one of the things
that struck me was that he was tal king about in
oncol ogy they can go for an early endpoint for
reduction in tunor size. And if they shrink tunors,

t hey have a drug prelimnarily. They then |ater need
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to show i ncreased survival. And so, they've got a very
hard endpoint there. W can talk about is it two
nonths or three nonths, or is it the rate of decline or
time to sputum cul ture conversion, but we do have a
nm crobi ol ogi ¢ endpoint that seens to |likely predict a
favorabl e outcome. But then at the end we're stil
tied to a mcrobiologic endpoint. W really don't have
a hard endpoint in TB. |It's cure, and what is a cure?
Well, cure is, at least in the guidelines, that it's a
certain period of relapse-free survival follow ng
sputum cul ture conversion, but that is still based upon
a mcrobiologic endpoint. So, we're a little bit
chal |l enged in that way.

It would be nice if we had sonething else. It
was very interesting to see, | think, nmeasurenment of
MRNA | evel s that you have a negative m crobiol ogic
out cone but you still have nmessenger RNA hangi ng
around. So, there are obviously some TB bacilli doing
sonething, and if we could develop that into a harder
endpoint. And | would just, you know, speaking up for
sputumtests, it's what we got and it works pretty

well. | nmean, in ternms of -- you know, if we're going
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to go with a mcrobiologic endpoint, it does pretty
well. And that if we could get nore rapid results that
are equally sensitive and specific, like with the LAM
assay or any of the other things that have been
provided, | think that as long as we're tied to a
m crobi ol ogic endpoint, | think that can contribute a
great, great deal to the design of trials and the
eval uation of reginmens going forward in the future.

DR. SPI GELMAN:  And now let's turn it over to
Ed to final --

DR. COX: Yeah, so we're at the five o' clock
hour, so | know fol ks are planning to head out and
catch planes and all that, so I'lIl keep it very short.
But | wanted to thank everybody for joining us here
today. | found it very useful; | hope you did, too.
And | remain inpressed with the degree of
acconpl i shnment, the progress that has been nmade in this
area, you know, recognizing that it is not the nost
resourced area of therapeutics devel opnment. But
because of the thoughtful ness and comm tnent of the
folks in this room on the webcast, who have been

involved in this area who are not here today, | think
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t here has been tremendous progress, and | think that's
wonderful. And we |ook forward to continuing to work
with the TB community on TB drug devel opnent, and |I'm
sure col |l eagues and CDRH are interested in continuing
to work in those involved in diagnostic devel opnent,
too. So, we stand ready to continue to work with fol ks
and to try and inprove the situation out there for
patients with TB. W regulate for the US. W
recogni ze, also, the global inplications of a disease
i ke TB and our broader responsibility to the gl obal
community, too.

So, with that, | want to thank you all for
joining us today and w sh you the best, and safe
travel s.

(Wher eupon, at 5:02 p.m, the workshop

was concl uded.)
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this action.

M CHAEL FARKAS

Notary Public in and for the

State of Maryl and

www.Capital ReportingCompany.com
202-857-3376



10

11

12

13

14

15

16

17

18

19

20

21

22

TB Workshop July 19, 2017

Page 337
CERTI FI CATE OF TRANSCRI BER
|, SANDRA TELLER, do hereby certify that this
transcript was prepared fromaudio to the best of ny

ability.

| am neither counsel for, related to, nor
enpl oyed by any of the parties to this action, nor
financially or otherwi se interested in the outcome of

this action.

8/ 01/ 2017

DATE SANDRA TELLER

www.Capital ReportingCompany.com
202-857-3376



TB Workshop July 19, 2017
[& - 2017] Page 1
& 320:4 150 1712 2400 113:15
& 2212213113 10000 62:11 153 4:22 133:13
13611 114:17 154,000 24:13 2500 128:17
104 7:3 16 4:8 129:16
0 100 23:1528:19 | 16,000 245:5 2-3 292:7299:19
0 18:2108:3169:4 = 28:20 103:21 164,000 25:9 22 T:4127:21
181:9 290:8 104:1 123:15 168 5:3 25 106:13
0.01 149:16 134:6 215:11 17 249:17254:4 | 2.9 17:18
036 121:17,17 222:9 17,000 113:5,7 2/3 39:7
05 24161714 100,000 17:18,19 | 173 54 20 21:531:16
0.69 121:17 233:21 315:15 18 20:1532:4 32:15 34:16 99:19
09 172:2 10903 1:14 102:1 129:17 103:4 105:16
07 228:18 10:30 6:13 166:17,17194:12 | 106:1 129:2 131:6
1 11 32:10136:14 254:4 131:13 134:16
1 172036:337:14 | 2379 18,000 23:2124:4 | 161:8,9168:14
39:260:6106:2 | 115 418 24:7 231:8 245:13
121:12 130:16 11:05 95:20 1800 108:13,14 249:3 319:14
149:1314 150:16 | 12 20:2221:12 189 5:7 20,000 23:17
169:4 196:6 2035 | 32:1455:9101:21 | 19 1:10102:8 230:19
212:1.1 213:3 103:4 117:22 1946 282:14 200 183:21
240:7 259:17 126:9 166:17 1962 190:19 2000s 228:22
078:11312:1118 | 168:20200:4,9 1970s 99:3 230:2
1,000 23:15 257 205:22 227:8 1998 191:3 2003 249:15
136:3 235:10 233:19 280:4 1999 15:21 2005 225:4 230:18
1,200 114:7 204:17 311:22 1:35 189:10 2006 228:18,18
12 188 1200 251:11 5 2007 246:15
15 82:20127:11 | 125 105:22 ) : 2008 229:3
1,2 270;21 128 115:1 2 ﬁg;g’ilgl:g'll’lg 2010 142:7 268:10
17 24914 12:35 95:16 19112 10 134:20 | 2011 62:7150:15
18 1812 12:55 184:6 13602 16811 15 | 25019
19 24914 13 171:1253:14 1601821 1707 | 2012 8:20142:21
10 1717188 | 133 207 17022218711 | L48246:20
75212210020 | 134000 1138 246:17 247:1213 | 20318
1002110515 | 199 420 247:15253:10,20 | 2013 62:7101:16
19722 132:3 14 36:4,14 37:8,9 955:3,20 256:2.4 102:2 142:21
140:1 149:12 38:1942:11 7.4 58 143:6 195:19
150:18 16911 118:12 119:18 50117 26415 2014 44:20 142:22
171:18,19 189:2 134:20 165:15 267:12 273:2,22 2015 7:617:20
209:13 211°15 288:2 287-20 2882 22 18:3101:12 170:3
216722522 | 142 LF 290:5,8,19293:17 | _ 2738
227:8 231:8.21 15 55:995:13 20320 9046.12 | 2016 18:8107:21
233:18 240:6 99:20105:15 310:6 ’ 109:9 254:15
263:18 267:11 237:18 245:19 2,000 23:17 25:5 2017 1:10
272:15 280:4 259:8,13

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[207 - 80] Page 2
207 5:10 121:13 136:20 4 539 18:8
20903 1:15 149:15 158:7 4 21131417 54 236:14
21 126:6,16 160:2 166:15 19931261 56 134:6 165:16
249:13 264:? 168511 17754 12818 134:20 560 114:19
210,090 264:1 213:11 218:7,12 250:14 31218 58 168.14.
275:18 218:13 221:19 4000 113:16 58,000 25:4
21st 48:8 222:17 240:10 168:20 50.8 236:2
22 11;:2 249:9,12 241517 245514 40 25:299:22 5:02 335:15
224 5.1.1 | 246:18 256:15,22 100-1 10216 6
23 112:21263:20 | 259.20278:11 105:17168:14 | 6 4:318:221:11
24 20:15166:17 288:6 289:4 189:12 230:22 115:2 135:7 171:1
168:13194:11,12 | 292:10293:17,21 | 400 54.07 200-4.9 283:18
237:21 256:21 294:6,13 302:5 400,000 233:22 65 2257
311:22 313:5 310:4,16 43 4:10 60 18:1119:14
244 513 3,000 285:6 45 102:6 108:4,9 99:15,17 133:14
25263_24162 99:9.19 30148%?1;(9)-1:%12 169:10 181:9 134:3 231:7 235:5
o ; o 45,000 18:524:9 263:21
25000 264:8 2316 253:18 450 108:7 600 99:5107:17
255 115:3 261:22262:11 | 45 102:6 1035 108:10 110:6
250 113:9 300 99:7 110:6 480 6211 114'7 12010
26 23510 1893 = 480,000 7:5 250:2
260 5.1.4 300,090 24:14 49 121:10 64 101-18
28 120:1 315:15 493 18:12 65 4:1356:13
280 516 304519 494,000 24:16 231:7
29 256:4 309 107:7
2029x 92:1 31 4:993:16 117:6 5 ’
20x 256:4 127:5 128:17 5 105:15 106:13 7 134:20170:12
2a 255:16271:16 130:5 132:16 127:22,22 144:9 170:13
272:13273:1 138:10,15 246:4 149:12,15250:14 | 70 262:5295:4
278:11 290:7 3la 132:17 264:17 265:10,13 | 700,000 24:18
2b 160:2166:13 | 32,000 264:8 329:20 71 237:9
245:15 255:16 334 5:20 5,000 255 74 130:16
250:19 271:16 335 5:21 5,700 132:8 75 130:15313:9
272:14 273:3 34 256:21 5.6 114:20 76 101:3
278:11,20294:14 | 35 99:9113:13 S0 18:1129:217 | 7h10 130:16
2¢c 50:8247:17 201:21 29:2031:2113:14 | 7hlls 130:16
259:20 294:4,9 37 121:9 121:1149:11 8
2s 212:13 390 170:5 263:1308:6,8 3 2883
3 3:40 280:5 313:0 8,000 168:14
3 2114173621 | >4 2806 S00 23191328 | 910110017 337:12
39:1041:1342:9 | 3hP 2319250:10 500000 18:1 80 29:6,1599:13
' ' ' 250:16 233:22 322:4,4 PO
45:2250:1076:17 | , ) o 52 23419 100:22 121:2
80:6,9,22 117:11 ' 134:8 144:8,8
117:20,21 118:17 235:5313:9

www.Capital ReportingCompany.com
202-857-3376




[800 - acting]

TB Workshop

July 19, 2017
Page 3

800 107:22
80s 221:10
83 236:1
84 236:14
85 18:1929:11
31:1313:9
87 2378
88 234:16
89 17:21
89.6 102:6
8th 75:21,22

9

9 20:2221:11
311:22

9,000 17:16

90 28:2229:16
31:1 35:15 103:3
900 114:7 250:2
251:10

90s 221:10230:1
245:4

93 101:17

95 29:8,12 35:15
92:1799:11
100:13 102:7
201:13 245:6
96 4:16

960 130:6

99 123:11

oth 165:2

a

ab349 128:17

abbott 142:12

abbreviations
16:15,18

aberrancies
126:20

ability 26:7 71:20
74:9 123:6 132:9
161:7 168:18
172:18 218:6
262:19 292:17
309:10 331:20

336:7 337:4
able 6:197:17
35:21 37:2,13
38:7,841:146:17
51:1857:8,10
61:2 63:17 65:2
69:1 72:16 76:6
77:4117:7 130:14
135:18 140:16
141:6 143:7
149:20 152:6
163:11 174:13
179:22 182:9
187:13 188:9
200:14 203:20
219:18 257:5
259:10 284:7
300:11 303:1
306:16 314:11
330:2 332:6
abroad 84
absence 53:16
295:14
absent 221:1
absolute 81:6 90:2
305:16
absolutely 110:20
173:8 180:5 298:5
absorb 106:19
absorbed 97:8
absorption 106:19
107:17 110:2
307:22
abstract 220:8
abysmal 32:16
academia 155:11
278:16
accelerate 32.7
37:7 38:22 46:1
153:19 278:3
294:3
accelerated 49:4
190:13191:21
192:4,7,16,20

193:13194:7,13
205:15 229:5
233:1278:4 283:2
286:22
accelerating 136:1
273:7
accept 44:21
270:2,6
acceptability
169:12
acceptable 123:9
123:14 276:2,3
accepted 60:12
119:13 274:11
access 7:1743:19
47:4,17,18 48:11
49:4,16 57:20
58:14 59:1,7 60:1
60:2,5,9,9,17 61:7
61:14,17 62:1,2,3
63:12 64:20
144:11 214:19
215:3 229:13
237:14 279:14
304:6
accessed 230:20
accessibility 4:10
accessible 158:8
159:18 160:8
161:21
accessing 138:5
329:21
accommodates
76:19
accompanied 75:1
accompaniments
210:16
accomplishment
334:17
accomplishments
7:21
account 90:17
275:10

accountability
64:21

accountable 47:10
22721

accumulate 89:12

accumulates
86:19

accumulation
151:15

accuracy 74.6
136:21 137:11
161:4 172:17
238:4

accurate 172:1,4
308:16 310:5
336:6

achievable 175:7
254:21

achieve 179:8
182:19 235:4
254:1,9 256:7
257:6 292:18

achieved 134:7
228:13 234:20
235:19 237:7
256:18 283:17

achieving 313:5,6

acid 84:2

acidic 85:6,22

acknowledge 44.7
52:7 134:13 138:9
152:18

acquired 105:1
112:7,18 188:3
248:8

act 54:18116:2
180:12 191:4

actg 65:17 130:19
136:12 220:18
221:21 245:20
246:5 2527
258:19

acting 15:140:13
249:5

www.Capital ReportingCompany.com
202-857-3376




[action - affect]

TB Workshop

July 19, 2017
Page 4

action 2:1514:13
43:17 65:2 135:19
197:4,7 228:3
306:9 336:9,13
337:7,9

actions 65:6

activated 85:7

active 62:18
140:15 202:10,16
202:21 228:4
258:13,14 259:3
331:17

actively 69:10
74:14 84:18

activism 43:18

activist 14:14
44.20

activities 125:19
128:15 258:21
320:15

activity 8:22 36:5
37:18 38:6,19
42:2176:22 82:12
83:9 85:14,22
86:22 87:3,5,11
93:1,7 119:14
163:4 175:18
212:4 215:7
226:18 248:5,6,7
253:4 271:13
285:1,13

actt 55:8

actual 134:12
167:14 264:2

acutely 107:2

adapt 240:20

adaptations 138:3

adapted 133:5
291:16

adapting 134:22

adaptive 39:7
165:17 167:2
217:21 240:12,14
241:6 242:8

300:15 316:21

add 24:1733:7,9
33:12 66:4 122:1
170:4 178:6
194:10 199:9
201:5,6 219:18
220:13 318:6
330:7

added 38:4 86:4
190:13 196:5
197:1 203:4 205:1
228:11 241:8
253:15 256:11
315:6,6

adding 33:1234:4
195:10,11 210:9
240:4

addition 17:1
74:2179:22
129:11 236:10
289:2 292:1
301:13

additional 33:8
36:15 56:10 76:8
76:1377:2113:8
140:4 141:9,22
147:12 170:20
193:2 195:10
210:9 235:15
259:11 289:2
314:14,16 331:9
331:10

additionally
294:11

additive 72:18

address 35:21
41:1 63:465:8
70:1374:8 128:8
128:16 131:17
281:14 295:17
296:3,19

addressed 30:17
30:21 73:4,15
290:17 300:18

addresses 247:13
addressing 19:3
60:7 103:8
adequate 190:2,22
191:6,10,13,16
199:6 200:1 205:9
265:17 299:2
adequately 174:22
adherence 22:11
22:2123:2,3,7
27:4 30:590:21
285:21 299:3
adherent 275
adjourn 5:21
adjust 112:15
182:16 185:20
adjusted 273:14
adjustments 41:3
administer 182:12
administration
1:1298:2
administrative
259:22
admit 281:4
admittedly 88:5
94:17
adolescent 263:10
adolescents 53:11
54:2,3,6 55:5
262:22 263:11
272:15,19 273:19
2747
adopt 322:11
adopted 307:4,4
adopting 46:14
adoption 129:6
246:12 307:8
319:10
adult 84:9159:12
261:15 268:5
271:9272:17,19
273:14,22 278:1
adults 54:4,7
55:15 194:9

262:15 263:21
264:22 266:3
267:10,21 269:5,8
270:3,13271:1,14
272:13273:19
276:10 278:20
280:2 297:21
advance 170:11
220:15 276:16
308:5
advanced 56:11
advancement
154:3,17
advances 140:2
221:2 238:3,6
advancing 156:1
advantage 68:11
188:7 210:10
213:12 291:13
292:1 298:12
advantageous
50:4
advantages 67:15
68:8 69:15 70:3
130:10 185:4
210:11 307:7
adverse 50:17
148:12 151:11,15
152:10 265:5
324:6
adversdly 874
advice 10:9 309:7
advised 327:11
advisors 57:4
advisory 10:857:3
332:11
advocacy 8:3
155:12
aer osol
90:12
afb 1448
affect 33:2287:3
124:5 127:7,15
262:19 330:15

75:19 80:3

www.Capital ReportingCompany.com
202-857-3376




[affiliation - animal]

TB Workshop

July 19, 2017
Page 5

affiliation 10:21

affiliations 11:3

afford 7:17

affordable 41:8
142:3

africa 18:10 145:4
261:2

african 159:13
171:16

afternoon 10:1,3
173:18 177:14
184:9 189:9,13,16
224:10,17,19
280:16 305:1

ag 2:12

agar 764

age 55:956:11
261:18 263:2,6,7
266:15 267:1
272:16 274:6,10
274:14,15,16,19
274:21 275:6,11
276:1 326:1

agencies 123:18
155:20

agency 244:16

agenda 4:25:1
9:15,17 44:3

agent 34:1174:22
228:11 232:14
2418

agents 20:19
153:22 225:10,13
226:14 227:1
229:8 231:9 232:5
234:12 238:15
241:14,15 248:21
259:17 323:11,12

aggregate 80:13
81:4157:16

agoregated 158:7

aggr egating
154:21

ago 31:21 54:6
62:964:16 70:7
145:11 153:18
168:14 186:3
209:13,14 211:7
214:16,16 225:11
233:18,19 239:16
246:15 249:17
259:8,14 2775
279:11 282:10
287:3,17 316:5

agree 164:15
221:20 255:2
270:22

agreement 243:12

ahead 6:9,12
168:18 226:1
227:2 324:12

aids 107:1,7,15
129:2 139:4

am 270:10

aiming 30:20
105:20

airborne 115:10

airplane 180:22
181:1

al 255.6

alabama 115:4
187:20

alarm 72:296:13

alarms 271:11

alcohol 56:18

alere 143:2

alerts 65:6

algorithm 269:2,9

alice 251:21

align 243:13
296:14 312:22

alignment 68:19

alliance 3.7 13:5
34:841:15 75:18
77:1582:893:17
136:12 158:6
207:5,6,17 210:21

257:11 261:3
277:21287:19
288:12 309:14
allow 50:4,22
51:16 59:20 90:4
109:5114:13
116:6 137:18
271:14 278:5
300:3
allowing 44:2
163:7
allows 8:1554:18
60:20 77:6 83:16
104:6 114:14
155:17 157:15,22
192:1 305:17
alluded 81:10
83:18 116:10
162:19 166:3
alter 26:22
alteration 134:14
altered 68:2
alternative 50:15
103:20 138:5
300:15
alternatively
151:19
alternatives
132:21
amenable 175:4
amend 36:7
amended 38:2
american 99:14
amikacin 150:11
amina 120:13
aminoglycoside
143:20
amount 87:22
88:6 147:1 149:21
178:1191:11
218:18 220:2,10
222:11 282:13,13
293:14 308:7
312:22 322:1

amplicon 1474
149:17
amplifies 70:3
amply 294:1
amr 243:19,21,22
244:2 321:10
analogies 316:14
analogously 19:14
analogy 313:18
analyses 100:17
122:11 130:3
137:19 255:4
301:11 303:13
analysis 32:10
68:12 70:5,16
81:2108:1,2
120:19,20 148:7
162:10,14,16
165:20 167:13
169:7 190:17
200:17,20,20,21
201:6 231:15
255:14 285:5,7
291:17 292:8,9,13
300:3 302:4,22
analyze 101:7
analyzed 100:22
anchor 83:9208:1
ancillary 222:10
andreas 1325
andrew 3:125:13
290:10 299:8
andy 12:1330:11
138:14 244:8,8
276:8
andy's 261:6
animal 37:16
65:15 72:20 85:9
87:16 173:22
174:9,9,13 179:20
191:12 196:6
197:10 203:5
226:18 255:1
271:10,12 305:15

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[animals- areq] Page 6
animals 94:14 apologize 95:11 75:293:20111:2 64.16 190:13
271:9 appeal 332:3 131:5 148:4 191:21 192:1,4,7
anne 138:12 appear 72:11,17 151:14 1547 192:9,13,16,21
annual 260:4 87:7 157:8 162:4 193:6,13 194:3,6
annually 233:21 | appeared 215:7 164:17 173:5 194:7,13 198:6
234:21 appears 85:18 188:18 208:4 205:14,15 208:15
answer 150:22 136:19 219:21 211:6 213:12 229:6 233:1,7
153:13 180:7 appendix 205:7 216:9,15 220:16 235:22 243:7
235:16 269:11,15 | apple 184:14 229:8242:8274:6 = 271:17 276:5
305:16 309:2 applicability 275:2278:14 283:3 286:22
317:19 67:11 279:8287:19 287:2313:1
answers 37:18 applicable 157:7 292:16 300:5 323:12 331:5,6
49:15173:12 245:10 321:14 303:4,11 311:18 approvals 221:3
178:9 application 314:15 325:5 323:15 325:3,4
antagonism 136:14 161:15 approaches 4:4,20 | 330:18
238:11 167:10 303:22 5:5,815:18 33:5 approve 190:20
antecubital 106:6 325:19 34:349:14 88:9 approved 8:20
anti 12:213:8 applications 60:12 | 138:21174:2 48:9 52:16 61:4
14:4,8,21 15:2 139:16 143:15 207:1,13,15,20 154:1 155:3194:8
96:9134:15161:2 | 328:15 210:22 211:4 209:21 210:2,5,13
189:18 248:5 applied 242:8 216:12 217:9,11 210:14 211:18
271:12 279:1 applies 177:12,12 217:13,15 220:6 223:17,18,19
antibacterial 36:5 | apply 61:16 156:6 220:14 225:2 225:10 231:22
antibiotic 149:6 219:7 225:17 244:20 24717 273:18 2817
antibiotics 321:11 277:20 295:20 281:15 282:22 321:4 330:12
anticipated 296:1 325:3 approving 209:3
192:11 applying 154:7,13 | approaching approximately
antifungal 96:8 156:10 159:20 96:22 32:12,14 100:1,21
antifungals 162:4 295:19 appropriate 46:6 101:11 113:9
183:14 appointed 16:2 58:261:10 121:11 164:15 200:9
antimicrobial appraisals 179:15 141:21 149:6 arbitrarily 99:18
13:1315:544:5 appreciable 178:12 191:15 215:20 223:4
96:8 149:2 212:13 193:13 238:18 arcane 306:8
antituberculosis appreciate 6.6 268:22 271:10,14 | area 7:8,11 8:9,10
278 95:10116:8 275:4,5 300:2 8:12 14:2 41:17
antiviral 38:6 118:13 180:18 303:21 307:19 44.22 61:21
anybody 65:8 280:18 324:2,8 330:3 102:15103:16
103:1 210:3262:8 | appreciated 44:3 | appropriately 157:15 224:14
268:4 304:20 252:15 328:5 260:5 270:10
309:19 326:4 appreciation appropriation 310:19 311:16
anyway 277:5 206:18 226:5 314:11,13 318:11
apart 312:4315:3 | approach 32:20 approval 8:19 325:15 327:2
315:11 34:8 45:7 55:6 46:6 47:11 49:4 334:18,19,22
61:8,14 71:5,6 50:7 52:22 63:14

www.Capital ReportingCompany.com
202-857-3376




[areas - automatically]

TB Workshop

July 19, 2017
Page 7

areas 7:1327:18
37:1671:1385:4
131:21 140:20
154:2 158:19
162:21177:13
245:9 311:8 324:4
325:22 328:19

arguably 107:8

argue 110:18
111:18 115:4
169:13 176:7
268:4

argues 327:4

argument 87:13
114:15 325:2

arguments 295:7
295:19

arising 304:7

arizona 12:12

arm 36:1957:21
93:3169:22
170:12,13,21
187:7 195:15
198:20 201:4,18
206:18 218:16
223:1,6,6,8,16
240:16 242:20
249:13,13 292:7
292:12 295:6
332:5

armament 152:3

arms 50:472:21
169:17,17,20
170:2,2 200:8
222:18 284:12,14
285:10,19 291:5
291:22 292:13,21

arrangement
68:19

array 136:6

arrival 229:11

art 125:11261:13
264:11 279:3

article 98:17,18
100:14 278:8

articles 9:1

arv 271:19

ascending 37:14

asked 37:1067:2
103:7 110:17
128:7 153:8
209:18 224:22
281:12

asking 45:7 82:11
96:14 180:6 269:3

aspect 73:182:4
175:19 294:20
296:21 303:8
326:11

aspects 68:22 85:3
278:12 289:10
298:15 306:11

aspiration 167:10
328:13,17

aspirational 40:17
167:6 320:1

assay 17:742:19
115:13 133:13
139:2 142:6 143:5
145:20 147:14
149:19 150:13,15
152:11,14 173:3
218:1 239:19
294:1334:4

assays 42:17
118:13,16 139:16
140:14 145:9,13
145:15 149:9,10
150:16 152:8
185:22 300:21

assess 76:14 785
157:9 158:3,14
161:4 163:3 196:7
197:11 200:19
204:7

assessed 895
178:12 198:20

290:21 291:19
300:11
assessing 4:16
120:18 194:20
201:3 204:5 239:6
assessment  76:11
88:16 159:7 160:4
160:17 163:2
166:8 167:4
253:10 293:11
assessments 76:17
89:17,19 174:18
239:5 303:5
assigned 170:8
171:4
assist 28:8 150:21
293:9
associate 16:1
224:12
associated 22:7
25:17 26:4 147:18
148:10,12 151:2,9
236:15 250:22
251:4 285:19
association 132:13
264:11
assume 269:4,7
assumption 162:5
309:19
assurance 108:2
assure 129:14
assured 63:18
64:4
assuredly 137:10
asymptomatic
18:15
athletic 115:1
athletics 115:7
atlanta 2:18 3:12
attached 241:22
attack 322:19
attainable 328:18
attainment 105:11
105:14

attempt 279:11
292:6 329:9
attempted 256:3
attempts 128:22
attention 8:10
80:4 115:19 116:7
123:8 137:9
173:10 207:11
235:2 237:2
242:18 247:18
257:12 259:18
304:15 321:8
attorney 336:11
attract 63:1
309:10
attracted 80:4
attractive 7:12
62:17
attractiveness
315:18 321:20,21
attributes 298:3,5
298:8
auc 103:15112:20
113:20 183:2
audience 174:6
296:16
audio 337:3
auspices 230:4
authorities 48:13
214:9242:15
243:7,10 260:6
281:3313:1
331:18
authority 49:10
63:13
autoinduction
109:19,22
automated 130:6
130:8
automates 130:9
automatic 201:6
automatically
79:3194:2

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[autopilot - bear] Page 8
autopilot 182:18 80:1295:1997:10 = 309:10 200:6 202:5 213:4
available 11:2 101:17 103:9 balanced 240:10 215:15,16 225:2
15:7 21:957.6 114:19 123:16 309:20 229:6 236:7 239:5
94.8102:10 142:7 146:4 balb 78:7 80:3 248:2 255:8,9
124:15 139:14 147:22 148:13 83:22 85:15 86:17 257:1 263:1
142:21 151:6 188:9 257:15 87:188:1191:21 272:16 276:9
164:22 194:12 265:1267:7280:5 | 94:22 286:1303:3
197:14 203:13 287:4290:14 ballgame 220:20 314:21 320:19
230:16 234:9 301:7 316:15 baltimore 2:22 327:7,8 330:12,20
249:21 255:17 327:19 328:3 banded 41:4 331:6 333:11
273:2 279:3,22 329:3 331:15 bangladesh basd 2:12
297:11 303:3,8 backbone 299:6 170:21 23416 basdline 125:22
304:1 306:9 308:2 | backdrop 231:9 311:18 126:3 134:21
314:12,13 326:14 | background 33:11 | bank 136:6 170:7 172:21
327:9 328:14 33:18 37:11 140:7 | bansbach 2:24:9 257:9 286:4 299:3
avalanche 100:8 199:11,12 232:13 12:20,21 31:12,19 | basf 207:8
avenue 1:14 232:14 44:18 basic 33:5127:20
average 23:20 backward 216:16 | bar 51:6,15,21,21 138:21 148:3
24:331:298:9 295:22 52:11 144:22 232:12 272:12
100:19 backwards 215:1 | barrier 266:10 275:10 315:22
avoid 46:20 216:21 217:5,11 309:12 basically 13:1
327:15 bacteria 67:9,19 barriers 28:10 20:12 21:22 39:18
avoidable 261:14 149:22 151:18 60:7 61:6 225:14 104:12 106:10
await 110:21 164:10 289:16 266:7 113:16 177:16
award 154:13 bacterial 75:20 barry 42:19 186:10 235:11
aware 26:2145:9 78:12,14133:18 | bars 92:16 308:21 237:6 255:14
117:2 220:13 165:7,9 166:9 base 79:1080:2 261:11
245:12 257:2 293:22 299:10,11 88:2,4 228:7 basing 330:17
300:17,19 300:21 255:20 basis 49:18 77:3
axis 105:12,13 bactericidal 82:18 | based 14:14 20:13 77:20,21 80:2
169:2,3 85:18 86:15163:4 | 31.670:16,18 210:14 323:15
az 2:103:612:19 175:13176:13,17 71:6 83:988:9 3315
b 212:4 226:18 91:5,20 92:15 basket 211:15
. i 248:6 285:12 105:8 112:15 223:13
b 222% ;Sg? bacteriological 116:21 119:8,9 bathwater 177:22
baby 177:22 292:;0 121:4 122:19 218:'22
21827 bacteriology 128:19137:1,3 bayesian 240:14
bacillary 250:1 310:12 139:15 142:18 240:21
289:12 bad 176:20 143:5145:14 baylor 3:911:17
bacilli 78:17 84:2 badly 284:15 154.6 156:2 159:17 260:13
118'9 137'5 balance 8:14 159:11,13,14 bear 127:5175:17
33318 45:22 46:17 473 160:11 164.7 221:19 312:8
back 818313 49:14 58:14 59:1 169:21 174:3,18 313:16
49:12 726 799 59:7 64:19 309:8 177:1194:13

www.Capital ReportingCompany.com
202-857-3376




[becton - boards]

TB Workshop

July 19, 2017
Page 9

becton 142:12
bedaquiline 8:19
34:10 38:18 64:16
76:22 81:18 82:9
87:6 93:19 194:8
194:11,16 197:19
199:8 215:3
231:22 232:1,20
233:16 238:20
241:16 257:20
258:9,17 265:8,11
281:7 287:2
288:14,18 302:20
bedaquilines
73:19 95:3
began 245:11
252:20
beginning 66:1
83:14 211:11,14
227:20 233:9,15
begs 258:2
begun 248:12
259:20
behave 159:4
behaving 285:12
beings 212:15
belabor 186:5
believe 129:10
179:2 219:10,10
226:4 228:18
279:22 308:6
319:14
believed 208:2
bene 249:2
beneficial 286:1
benefit 9:1335:1
63:20173:20
184:22 186:10
192:3,5,6,12
194:1 208:19
210:12,15 212:5
213:8 237:5
241:11 280:1
289:2 292:14

295:6,10

benefiting 261:11
303:10

benefits 8:14
215:22 323:1

best 29:2 32:9
41:21 42:543:12
43:1344:1045:14
46:16,22 54:10,11
56:16 79:11
109:11 120:18
128:8,10 194:6,12
197:14 199:5
203:12 231:5,6
282:5287:8,11
303:3,8 304:1
310:9,14 327:13
327:16 335:13
336:6 337:3

beta 96:9183:15

bets 32:19

better 6:22 28:20
29:6,18 30:7
33:18 35:17,17
39:1042:5,11
44:11 45:547:11
50:11 65:3 66:14
78:10 85:11 86:10
91:12 94:4 104:3
109:11 110:3
122:17 138:22
151:22 152:6
164:15 175:5,18
184:14,18 187:14
201:4 204:1
222:13 228:21
230:8 234:6,9,10
235:19,19 236:22
238:10 251:7,8
254:1 262:15
288:5293.6 317:2
332:8

beyond 6:1177:1
137:20 225:16

268:3
biannual 260:4
bias 286:12
big 65:16 124:22
139:12 154:19
158:19 159:22
222:1 266:12
308:19 321:9
322:7 323:18
bigger 49:8 63:20
221:12 306:15
315:11 323:21
biggest 263:12
268:8
bill 2:212:21
31:1348:9 136:11
253:11 279:10
billions 115:7
binding 73:20
binds 97:16
bio 301:9
biobank 136:1
biobanks 310:16
bioinformatics
147:2
biological 133:20
biology 226:10
biomarker 37:13
39:6 42:15 1217
126:12 131:20
138:11 152:11,15
156:21 162:19
164:4,18 165:1,7
166:5,7 167:4,10
167:15
biomarkers 4:18
50:12 115:20
116:10 117:6
118:2 135:22
136:2,17 137:20
142:19 154:4
165:10 255:3
293:7,21 301:1

biorepository
135:22

biotech 155:10

bit 6:9,14 18:7
20:8 31:21 34:12
36:142:167:4
116:21 117:4
123:3139:11,15
146:6 148:20
149:12 153:9
177:14 185:8
191:5201:1 205:3
207:13208:14
212:19 218:9
219:12 224:19
226:22 228:16
233:14 239:12
240:2 241:5
244:20 247:3
264:4 272:18
274:3281:16
305:6 306:19
329:14 331:15
333:12

blanket 330:4

blinded 198:8,10

blinding 198:8

blister 196:14

blood 84:5106:9
106:13 107:13
108:22 181:16
275:13

blown 216:7

blue 82:1088:20
107:9,11 171:3

blueprint 227:18
229:16

bluish 249:7

blunt 261:10

bmrc 188:10,16

board 57:3260:22

boards 54:2
276:22

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[bob - capture€] Page 10
bob 119:15123:1 | breakpoint budget 115:1 calculator 171:21
168:5 253:20 181:22 bug 109:13 california 12:4
bodies 53:4260:7 | breakpoints 71:18 | bugs 97:15,15 14:11 19:17
324:15,21 327:20 | breakthrough 212:14,17 313:20 115:21
body 97:12 311:17 312:2 build 40:2141:10 | call 28:2130:17
boeree 113:12 breakthroughs 50:21 61:7 91:8 138:12 217:15
boggling 307:18 221:2 179:10,14 230:8 235:2 237:2 2617
bogo 113:20 breath 142:18 235:22 301:17 301:4 308:4
bold 45:7 64:17 bridge 103:10 311:9 320:18
226:7 324:20 building 45:8 called 60:478:4
bombs 109:15,16 | bridgewater 3:13 96:14 177:5225:4 | 83:2099:6 132:16
bonuses 163:8 brief 17:10168:4 237:12 267:5 156:15 202:5
book 100:15 briefing 165:21 278:17 211:8 213:16
165:21 297:13 briefly 16:5 built 60:3 94:3 235:7 247:13
bordering 75:21 157:11 158:5 bullets 52:2 263:7 266:2
borne 250:8 190:4 199:7 228:1 | bunch 322:5 273:20 285:7
borrowed 33:6 249:1 264:13 burden 7:1,6,13 286:5,17 299:15
borrowing 34:7 281:19311:11 7:1416:617:10 321:10 322:9
boss 64:15 brighter 239:12 19:5,13 25:11 calling 128:22
bothers 120:6 bring 103:9 139:21 163:15 cameroon 170:22
bottom 64:11 173:15175:17 263:13,19264:7 | campus 1:13
117:19 140:11 212:18 2189 264:19 275:14 cancer 313:18
142:21 150:13 246:11 324:20 277:6 283:21 314:1 316:4,6,14
155:6 239:9 bringing 42:3 300:22 315:11 317:5
241:21 48:14116:8 burdens 299:10 candidate 300:16
bound 91:1 284:21 289:7 299:11 candidates 4:5
bounds 305:11 323:11 burdensome 15:18
box 256:17 brings 220:4 118:15 capability 120:18
bpal 51:481:11 284:10 burman 253:11 capable 86:3
branch 12:14 british 99:4 burman's 279:10 | capacity 65:7
139:4 244.9 100:16 121:10 burnett 290:6 71:1478:9141:10
brand 34:9197:5 250:4 burning 184:11 141:11,15,20
brave 34:841:19 | broad 181:8332:5 | bus 181:2,2 177:5227:12
break 6:1995:13 | broader 47:13 busy 237:3 230:12 233:19
95:19,21 184:6 48:2056:7 255:22 | buy 109:2113:20 236:3,6 247:2
189:8,14 266:22 332:7 335:10 c 267:2,5 269:22
275:1 280:4,7 broadly 9:548:7 , _ 276.6 278:17
295:9 3213104 | C TSI aop3
breakdown 225:8 | brooks 251:21 85:15 86'17 é7_1 capital 1:21
236:6 brought 221:17 88;11 91;21 9 4;22 capitalize 180:8
breakdowns 230:19 288:6 104:2 30211 caps 103:21
231:14 303:9 306:12 ca 21934 capture 51:10
breaking 32:7 332:17 cachéctic ' 107:2 89:21 101:3 104:1
118:3 200:12

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[capture - cfu] Page 11
201:13 case 17:1824:18 | catch 334:13 cell 104:19 143:16
captured 137:3 35:344:1549:17 | categories 21.2 1645
257:12 49:18 58:17 68:10 140:18 cells 84:3,485:1,7
captures 201:9 79:11 81:585:5 categorize 134:17 86:20 89:9 313:20
cardiac 262:18 85:1791:1892:1 | categorized cellular 84:10
cardinal 68:8 109:6 111:14 243:17 89:12
cardiovascular 124:11 125:16 category 243:15 center 12:896:7
324:5 170:18 171:11 cathy 2:24:9 111:7,16 129:12
cards 28:6102:11 181:10 182:1 12:20 31:10,12 138:10 142:15
127:19 191:9192:21 117:18 211:5 centered 28:3
care 7:1828:3 193:10 197:19 cathy's 31:850:11 | centers 132:7
32:22 33:7 38:5 201:14 202:9 305:8 183:21 186:1
46:10,13 48:3 204:12 205:2 caught 66:6 centrifugation
50:16,18 52:11 222:9 258:13 causal 124:3,6,10 127:14
58:2074:1177:9 293:6 311:14 138:7 century 48:8
78:180:593:9 312:7 313:13,14 | cause 7:218:16 certain 56:268:17
142:3,9 143:15 caseating 78:9,10 96:12,13127:15 122:16 177:21
156:10 183:14 78:15 84:8,11 162:22 251:6 179:4 184:22
230:11 235:1 85:4,19 87:18 271:11 229:4 243:13
285:18 295:3,10 88:18 caused 131:14 270:6,7 280:11,15
312:2313:35,11 | caseous 78:6,16 causes 62:19 300:8 304:22
319:1 327:6,7,13 83:21 86:7,19 97:17 279:13 324:4 333:10
career 65:14 87:9,14 88:10,22 | cautious 319:18 certainly 30:18
careful 178:3 89:16 95:2 178:21 | cavitary 84:13 45:151:859:14
218:21 301:8 179:9 92:2111:1,13 64.6 68:1,18 75:5
318:3 cases 7:3,4,6 17:15 | cavitation 249:11 79:11 80:7 87:15
carefully 80:13 17:16,2118:1,3,8 | cavity 111:16 87:2088:1289:14
165:6 259:19 18:1919:7,15 286:9 106:7 175:1
caring 8.6 51:1555:959:14 | cbtr 318:8 178:15179:2,11
carlos 115:16 62:16 69:9 93.7 cd4 56:14 192:21 193:12
carol 232:5 112:14 183:19 cdc 2:183:125:12 195:22 209:2
carole 318:19 196:1,2,8 198:8 12:6,1513:11 215:7 216:22
carried 283:11 261:22 263:10,18 15:21,21 16:13 224:4 2649 2673
carry 34:536:7 263:19,21,22 29:22 62:1465:17 | 271:4279:22
39:10 264:8,16 275:3 101:6 102:8 105:2 | 308:22 328:11,16
carrying 42:9 277:9,10 320:4,5 116:16 224:16 330:1 331:9
carryover 163:15 320:13 329:12 244:10 327:22 certificate 336:1
164:14 caseum 84:1214 | cdc's 21:20 337:1
cartridge 68:10 84:15 85:1,20 cder 2:45,6,11 certified 125:18
143:10,18 86:21 89:9,10,13 12:2 13:9,14 certify 336:3
cartridges 74:17 92:6 cdisc 130:2157:14 | 337:2
144:17 cat 108:22 cdrh 2:8335:4 cfu 76:177:20

cascade 32:22

catalog 234:11

cegielski 235:7

82:15,22 91:15
118:11 119:6

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[cfu - clinic] Page 12
132:11133:1 changing 46:13 265:21 266:1,3,6 | circulating 281:2
chairs 4:65:6 186:14 2372 266:8,12,15,22 circulation 228:5
2479 305:19 267:4,9,11 268:13 | circumstances
chairship 15:12 chapter 100:14 268:19,21 269:3,4 19:3 146:3
chaisson 254:12 characteristics 269:16,21 270:3,8 | cited 239:21
258:20 87:894:3180:11 270:12,15,20 city 2:16
challenge 116:21 297:22 271:2,7,15,20 civil 44:2
124:22 152:2 characterized 273:20 275:15,21 | claimed 195:8
226:17 308:20 145:22 147:13 277:11,13,14,20 clarify 305:4
312:6 322:7 151:22 278:5279:6,12,14 | clarifying 206:2
challenged 333:13 | charge 208:15 279:18,21280:1 | clarity 208:9
challenges 4:7 charles 3:2,13 297:20 308:9 209:6
7:1916:13 21:18 4:17 5:11 13:22 children's 260:14 | classical 1185
22:1641:18 48:14 224:12,16 244:6 chilukuri 2:411:5 123:19 124:8
73:14 83:19 309:15 311:11 11:8,9 132:1137:11
124:17 141:4,13 chart 226:15 china 19:10 139:19 283:2,9
141:18 143:4 chase 105:4 choice 301:7 286:20
225:14 239:4 check 6:18 303:11 classify 134:18
273:10 275:5 chem 106:11 choices 179:21 clean 115:13
312:20 317:11 chemical 41:9 305:17 327:10 clear 44:959:16
challenging 7:9,18 | 87:8161:16 choose 41:21 61:10 105:8
41:2152:18 68:6 330:16 108:19 158:16,17 130:13 157:1
122:14 1273 chemicals 127:16 165:5 185:9 228:20
185:8 293:3 chemistry 180:11 | choosing 40:22 329:5
317:18,22 318:14 | chemotherapy chose 105:6,7 clearance 110:12
318:16 325:7 263:1 264:3 chris 39:19 cleared 143:6,7
chance 9:1010:5 | cherry 186:6,21 christian 2:17 clearly 98:11
10:8,9 23:1 chest 2869 5:18 13:15 280:8 107:16,18 108:3
110:13 151:20 chevy 100:8 280:10,13 304:17 109:18 110:10
212:7 chief 12:1415:22 | christina 251:21 189:19 212:15
chances 33:22 207:4 244:8 chronic 230:13 213:3217:18
308:17 child 261:7,10 234:3 237:6 218:1 238:16
change 100:12 264:17 267:19 chuck 11:1195:18 | 262:6 303:10
109:17 110:14 274:14 276:11 95:22 115:18 304:21 308:12
129:7 186:15 278:18 116:3 160:5 309:20 312:14
207:12 242:9 childhood 261:15 180:15 184:13 cliché 242:6
306:17 309:4 265:4 270:2 248:16 256:16 clichéd 66:1
311:10 313:8 276:19 278:21 cid 53:15254:15 click 212:16
changed 310:20 children 53:11 290:6 cliff 42:19
311:21 54.9,15,17,19 ciprofloxacin climate 47:1348:7
changer 81:17 261:18,21 262:10 230:17 clinic 11:1828:11
166:3 242:5 262:11,15,17 circle 155:8 328:3 28:11,12 40:4
changes 123:20,21 263:2,7,14,18,22 | circling 327:19 43:7,11 80:1
187:19 264:3,7,14,21 92:13101:4 109:3

www.Capital ReportingCompany.com
202-857-3376




[clinic - come]

TB Workshop

July 19, 2017
Page 13

183:8 219:8
260:14

clinical 1:64:5,17
4:18 5:59:12,20
11:9,20 12:5,14
14:20 15:18 17:7
29:7 35:16 36:9
40:18 42:4 49:20
52:6 56:1,15
58:17 59:11 60:13
79:20 80:8,12,16
90:991:4,12 92:1
92:8,19 94:3
96:18 98:11 99:16
99:18 101:2
103:11 107:7,21
113:22 120:7
124:4 128:9 129:2
132:18 139:4,16
148:12,16 150:3
151:22 152:7
157:16,19 158:2
159:8,22 163:13
165:13,15,16
166:10,11,18,22
176:6 179:22
184:15,18,21
185:6,9,14,21
187:11 190:15
191:3192:5,6,12
194:1,21 195:22
196:7 197:10,18
198:2 200:17,18
202:6 203:17
204:5 216:1,3
221:7,9,11,12,19
222:12 223:14,22
231:2 244:9,10
247:8 251:9 259:8
259:12 262:5
273:7 282:14
285:8 297:14
302:1,5 305:18
313:7 331:4

clinically 69:12
79:16 81:9 123:21
175:7 182:1
188:21 227:4

clinician 96:22

clinicians 65:4
97:398:5283:21
311:17 326:15,22
328:20 329:2

clinics 120:8

clock 225:20

clofazimine 58:12
58:17 59:3 76:22
86:13 87:3,5,12
172:9234:11
238:21 241:16
265:7,9 311:13
318:22 319:6,8

clofazimines
73:19 95:3

clonal 98:7 146:11

close 24:18 28:20
32:21 64:14,22
93:2107:14 117:6
131:19 163:6
185:22 201:19,20
201:20,22 247:18
304:18

closed 84:12
252:10 328:4

closely 103:18
311:12

closer 29:16 145:1
179:15,15

closing 5:20
135:20 185:1

cmax 113:19

cns 265:8

co5 288:15

code 190:21 195:5

cohort 144:3
235:9 236:16

cohorts 236:13

coin 62:12
coined 62:14
collaborate 75:17
246:19
collaborated
245:20
collaborating
245:18
collaboration 70:4
91:793:17 138:21
155:15 157:12
167:21 2374
246:3,5 281:6
collaborations
260:2
collaborative
131:5135:22
collaboratives
158:2
collaborators 95:9
167:19 294:10
colleague 31:3
53:14 152:16
289:9
colleagues 111:4
123:2 132:6
152:19 235:7
237:4,12 248:4
251:21 304:11
335:4
collect 46:18
125:5130:1
157:19 317:10
323:18
collected 129:15
136:4,5,6 162:13
290:4 303:21
collecting 154:20
172:22 302:1
332:8
collection 46:19
127:7 131:8
221:13 284:13
301:22 332:15

collective 138:15
collectively
228:19 332:13
college 3:911:12
11:17 260:13
colony 114:4
164:11 288:3
290:21
combination 4:5
15:19 21:15 38:3
38:14 39:4 43.7
72:1 75:17 82:15
83:586:5,9
153:22 158:17
161:16 179:6
195:3,4,17,21
196:11,15 198:4
213:1 225:12
230:14 240:8,9
241:14 242:21
250:3 251:12
265:20 283:3
287:12,18 288:7
288:14,20 303:12
308:11 314:20
315:3322:22
330:16
combinations 36:8
40:16 41:22 42:6
43:6 71:22 77:18
81:18 159:4
160:12 211:19
233:6 256:1
265:17,22
combine 34:10
38:13 39:2 267:22
278:3
combined 195:6
198:4 305:22
combining 282:18
combo 288:1,2,4
come 6:2018:20
65:20 74:12 90:8
95:19 109:22

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[come - compr ehensive] Page 14
127:20,20 142:19 | committed 226:9 231:18 241:19 272:21 274:16
163:8 164:4 168:2 | committee 10:8 269:4,8 291:22 289:14 295:15
176:11 178:20 230:5231:4 232:3 | comparing 302:3 | completeness
184:15 187:13 235:14,22 comparison 74:10 16:10
189:20 190:8 committees 125:21 128:18 completing 27:9
194:4196:5197:8 | 324:22 288:18 289:3 289
199:5,5 203:20 common 44:472:2 | 332:18 completion 27:14
208:1 233:21 118:16 177:11 comparisons 28:22 29:3,12
267:7 280:17 208:1 292:13 91:20 121:9,12 30:19101:13,14
306:6 309:21 322:8,11 274:2 101:15 267:16
312:10 316:15 commonly 26:17 | compartment complex 48:14
321:22 329:7 290:9 248:19 119:5124.20
331:15 communicable compartmentali... 126:22 127:1
comes 27:672:13 64:7 115:10 179:4 132:2 248:13
203:15 269:14 communities compartments 312:13
270:17 330:9 260:8 85:7 248:17 complexities
comfort 218:18 community 4:11 | compassionate 117:2118:13
comfortable 224:1 | 8:144:745:17 61:6,11 complexity 221:11
coming 24:1841:9 | 48:2049:1452:19 | compelling 81:5 252:14
54:574:18 143:14 | 53:1357:2,3,3 208:19 216:17 compliant 130:2
180:10 197:22 156:5 232:17 competing 226:3 | complicated
202:17 226:13 272:20 274:10 compiles 101:6 118:10 124:7
229:9 238:8 278:21 327:19 compiling 102:9 204:8 267:6
264.22 274:3 328:12 335:3,11 complacency component 77:17
comment 305:7 companies 142:12 266:17 81:19 82:6 164:6
306:2 311:10 155:10 326:7 complacent 79:1 175:13 195:7,15
312:17 317:3 companion 175:16  complement 71:9 | components 4:14
324:14 company 1:21 complementarity 43:10 82:11 83:15
comments 65:9 113:12 309:15 73:2 88:8 154:19173:20
66:3 139:7 168:5 325:15 326:9 complementary 188:19 190:14
168:9178:16 comparable 81:15 | 66:13,16 70:2 195:17 196:5,12
245:1 258:18 115:9 199:3 72:17 94:8 197:8 248:19
316:12 318:18 compar ative complete 26:7 305:20 324:22
325.9 191:14 32:16 47:1108:22 | composite 294:19
commercial 130:9 | comparator 52:17 128:2193:4,4 composition 57:21
315:18 242:20 203:2,3274:1 compound 33:8
commercially comparators 295:14 296:4 33:19 37:22 38:18
142:20 51:17 238:18 completed 5:16 compounds 34:19
commissioned compare 77:8 102:2 195:1 259:3 37:21 40:9,15
32:10 103:6 114:22 280:12 281:13 41:1,3,13 89:8
commitment 130:14 292:12 298:18 156:13 314:22
10:15 276:16 compared 34:13 | completely 196:21 | comprehensive
334:20 52:6100:3114:21 | 201:15202:12 66:12 69:2 146:18
203:14 204:11 256:7,10 261:9 147:1,10,15 1517

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[comprehensive - containing]

July 19, 2017
Page 15

179:17
comprise 81:19
compromise 87:5
127:20
concentrated 19:6
92:6 150:19
concentration
88:20,21 99:21
103:17,19,20
104:2 105:12
111:6,12 112:16
129:7
concentrations
67:10 68:4 88:17
90:1 96:8 108:14
109:19 110:5
111:11,13113:18
114:18 131:10
145:21 148:11
179:8 183:16
185:14,20 275:15
concept 61:19
71:21 221:6,8
226:7 240:8 272:7
272:21 2735
276:16 286:13
concepts 57:5
246:11
concern 78:11
112:11 271:11
274:13
concerned 49:9
228:11 236:21
250:15
concerns 51:14
54:1 56:20 145:9
2677
conclude 31:2
concluded 180:3
335:16
conclusion 152:1
172:1 205:9 253:1
259:15

conclusions
252:13
concomitantly
278:20
concordance
145:9
concrete 209:5
220:10
concurrent
111:12
conde 291:2
condemned
289:14
condition 17:5
18:15
conditional
286:22
conditions 47:10
51:2067:17,18,20
172:5192:2 268:2
268:5 284:19
300:8
conducive 85:22
conduct 137:12
192:10 194:20
198:7 199:15
203:21 204:13
303:12
conducted 46:11
121:9123:2
198:10 245:13
conducting
198:14 259:7
267:4 293:22
confer 229:10
conference 44:20
260:5 285:16
confidence 92:17
156:11 166:8
174:19,21 175:11
199:2 201:13,14
202:12 255:8
confident 91:3
161:13174:12

confirm 77:16
148:14 192:11
232:11

confirmation
266:9

confirmatory
194:20 294:21
295:18

confirmed 192:12
261:22 262:6

conflicts 11:1
96:15 244:17

congruent 328:16

conjunction
258:16

connection 330:8

cons 69:14

consensus 54:3,5
271:6 272:11
274:21 279:5

consequences
185:2

conservative
215:18 223:15
274:6 329:21

conserved 104:8

consider 33:13
50:14 56:22 99:13
195:2 196:19
200:2 210:15
217:2 24721
268:6 277:16
282:1291:12
296:4 299:21
300:1 330:17

considerably
192:8 248:13

consideration
214:14 246:12
257:8 260:4
295:17 298:17
301:8

considerations 1.6
5:14 45:13 50:21

106:17 227:11
244:21 248:1
260:16 281:17
considered 20:20
27:249:17 165:10
186:7 298:5,8
299:16 319:21
considering 34:18
40:12 265:7
289:11 292:3
considers 125:4
consistency
301:22
consistent 170:11
176:15 259:16
consistently
254:19 256:1
consolidation
313:21
consortia 155:19
157:12,20,22
246:10
consortium 5:12
12:6,16 65:18
112:2 113:3,13
116:17 135:21
240:17 245:11
constant 182:19
282:12
constitute 299:12
constraints
300:18
constructing
174:11
consultation
15:22 283:20
consuming 160:1
contacts 264:17
contagious 277:9
contain 40:8
containing 26:10
26:11 76:4 93:5
93:19 1587

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[contaminants - countries)

July 19, 2017
Page 16

contaminants
127:7,17
contamination
127:21 128:2,12
141:5,17 163:14
164:1,9,13 227:12
contents 4:1
context 77:14
87:16 156:22
157:5,7,12 164:20
165:4,19 177:10
continual 167:9
continuation
19:22 20:593:4
112:3,11 249:19
251:10 313:22
319:18
continue 52:10
77:1167:20
172:10178:19
179:11,14 208:6
246:17,19 248:9
320:1 322:18
326:7 335:6
continued 244:15
247:1 248:10
256:11 257:8
260:1,6
continuing 43:11
51:4103:22 112:9
165:3 272:8
331:21 335:2,4
continuous 104:3
continuously
129:20
contract 116:16
313:2
contrary 170:17
contrast 86:16
contribute 19:12
82:12,17 83:3,4
85:12 153:11
325:14 334:6

contributes 83:8
175:13,14,14
contributing
120:9137:16
187:22
contribution 82:6
83:586:8 128:4
174:22 175:3,12
175:18 190:13
195:8 196:5 197:8
203:4 205:12
312:4 316:1
contributors
154:22
control 36:17 46:7
52:1,1157:21
58:20 107:20
141:21 183:20
190:16 198:11,15
198:21,22 199:3,6
201:4,10,10,16,19
201:21 202:4,11
202:16,22 203:3,6
203:16 204:8
213:22 216:2
223:8 230:4
241:19 277:12
283:12,18 284:3
288:5291:5
292:13 296:7,8
controlled 67:17
190:2 191:1,7,10
198:7 199:13
201:5 205:10
216:1 237:5
controlling 181:5
181:6
controls 52:8,14
199:1
controversial
210:6,8
convenience 35:18
convenient 181:10
312:15

convening 207:10
conventional
20:1521:1,6 25:3
240:6 241:4 295:3
295:10
conventionally
213:16
conver sation
165:3 247:10
298:16
conver sations
243:1
conversely 187:3
conversion 45:20
118:8 122:5,8
123:5,11,15 133:2
163:5,18 166:14
172:20 194:14
199:19,20 200:4
204:3 206:6,8,16
210:11 215:13
218:13 226:21
227:3231:6
232:11,19,22
237:8,20 240:20
253:2,8,13,15,22
254:5,6 256:8,14
256:19 257:6,13
257:19,22 284:22
289:18,19 290:9
290:15 291:3,9,19
292:1 293:19
294:5 300:19
310:11 333:4,11
convert 132:9
converted 122:13
converting 291:6
convince 212:19
convinced 250:19
convincing 214:5
214:6 219:14
cooper 100:7
coordinate 165:18

core 65:1771:13
71:13167:16
246:11 247:9

corner 237:12

correct 101:4
117:14 174:10
306:10

correctly 305:12

correlated 132:10

correlation
132:13 164:10

corresponding
121:14 169:8

cost 22:5,20 23:18
23:2024:3,7,21
28:1530:5 33:11
33:12 34:1,16
35:18,20 41:8
87:22 113:9115:3
115:4 145:7 163:9
188:2 208:11
221:11 269:21
322:13,15

costly 27:16

costs 23:2,3,12,13
23:15,18,22 24:1
24:2,3,9,9,12,14
24:15,18,19,20
25:4,7,9,10 27:21
113:1,4 142:1

council 99:4
100:16 121:10

counsd 336:8,11
337:6

counsdor 332:11

count 108:22
288:4

countries 7:16
13:2019:8,9,10
32:1150:7 56:12
61:1362:1 139:21
141:11 144:1,20
144:20 145:4
166:18 208:21

www.Capital ReportingCompany.com
202-857-3376




[countries- cure]

TB Workshop

July 19, 2017
Page 17

235:10 264:20
277.6 280:22
281:10 283:21
303:2 322:3,5,11
330:1 331:20
332:11
country 17:12
18:7,7 125:18
144:16,17 145:3
183:21 187:20
counts 56:14 76:2
77:20 82:15,22
91:15114:4
118:11 290:21
couple 106:9
116:15117:7
129:21 152:8
155:22 157:10
158:18 160:18
162:19 192:17
206:1 209:5
220:11 243:4
244:11,22 246:14
251:17 255:14,14
258:20 274:3
282:10 287:3,16
318:18 324:17
couple's 89:21
course 9:2223.15
25:6,8 29:1,19
30:22 40:11,14
41:868:12 69:5
69:14,22 75:3
81:12 87:22 90:10
101:8 109:18
113:6 147:10
157:22 166:10,22
167:5192:7
197:19 2276
230:21 233:1
234:15 236:12
240:20 250:11
254:8 257:12
264:5,10 269:12

271:18 275:21
304:4
covariates 286:4,7
cover 10:223:9
covered 21:22
305:6
covers 133:14
cox 2:54:36:2
15:3,472:4174.8
175:20 179:19
180:15,20 182:6
184:4 187:5 305:5
309:6 311:5 314:7
316:11,13 318:6
323:16 324:12
325:8 328:9
330:22 334:11
cox's 44.6
cptr 4:2242:2,17
70:5,20 80:18
153:12,17 154:2
154:11 155:9
156:4 157:13
158:5,13 160:7
162:21 164:4
167:12,17,22
285:4 332:17
crank 110:5
crazy 272:10
create 63:19,22
68:15172:19
278:14,17
creating 65:3
creation 260:4
credit 8:155:7
221:21
creep 301:9
crisply 159:2
criteria 36:21
61:10 148:3 303:6
criterion 213:4
critical 2:93:5
12:11,11,18,19
45:10 120:15

127:12 138:18
139:3 145:21
152:19 153:2,3,7
153:11 159:8
180:9 212:9,15
242:16 258:5
292:15297:17
301:12 312:10
318:2,5

critically 155:22
158:22

criticize 102:22

croi 251:21258:11

cross 40:14 164:9
184:18 186:10
213:15238:11
306:19 308:21

crude 144:18

crunch 6:15

crush 247:13
267:21

crushing 307:21

csf 265:9 275:15
275:16

Cso 296:18

ct 42:20 140:5
239:14

cth2 135:22

culminates 142:2

cultivate 76:6

culturable 137:4

culture 76:9,14
92:9,10 116:21
118:6,7,17,19
119:4,5,6,7,9
120:16,17,21
121:12,13,13,16
122:4,7,20 123:5
123:11 124:11
125:1,16 126:19
127:8,18 128:1,3
134:7,7 136:19
137:1,3139:13
140:13 141:7

143:11 145:13,13
146:20,22 147:6
149:12 152:1
163:4,18 165:12
166:7,14 168:15
169:21 170:7
171:7 172:20
194:14 199:19,20
200:4 204:2 206:6
206:7,15 218:12
221:18 222:2
226:21 227:3
231:6 232:11,18
232:22 237:8,20
239:5 240:19
249:11 252:20
253:2,8,12,22
254:4,6 255:9
256:8,19,20,20
257:6,19,21
284:13,22 286:1
289:18,19 290:9
290:15 291:3,8,19
292:1 293:3,5,18
294:4 300:19
318:4 333:4,11
cultured 130:16
cultures 118:15
127:21 130:4
132:3164:1
165:14 222:3
232:11 290:21
culturing 134:11
cumulative 291:17
cupboard 311:20
curating 154:21
cure 22:1227.5
29:8,12 39:11
42:1376:1177:2
77:5,9101:13
152:15 215:19
216:5219:11
222:20,22 231:6
232:11 234:16

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[cure - decade] Page 18
236:1 237:8 d 162:6,9,13 164:12 | dawson 258:9
257:15293:18 d 61 164:22 165:18 day 9:22 36:4 38.6
297518 317:14 daily 20:5,621:11 167511,20 1.68:19 38519 42:1.2 45:12
333:8,8,9 21:14.14,17 77-3 168:22 172:6,8,9 75:20 118:12
cured 249:18 109:21 110:6 172:19,22 174:12 134:6,17,20,20,20
cures 48:9136:1 118211 11915 176:20 177:20 134:20 165:15
2}9:11 120:10 128:19 178:12 181:11 189:3 212:16
curious 180:21 daip 2:14,20 3:1 184:21 185:5,9 216:5 226:11
320:21 311 1'4 ’ ' 186:6 187:14,18 242:9 279:16
current 9:1816:7 dak'shi’na 24115 203:20 205:5,17 282:4 288:2
19:3,19 21:19 11:7.9 ' ' 215:4,16,17 218:3 | days 36:14 37:8,9
30:537:146:20 dang.;e’r 48'18 218:17 219:6,9,15 | 38:1110:1119:18
55:6 61:21 102:21 62:22 ' 219:19,22 221:13 120:1 126:3,10,17
102:22 103:2 dangerous 160:14 223:2231:11 134:3,15 165:16
116:19117:10 dark 52:4107-10 238:8 243:13 212:16 234:7
150:1 245:22 dartois é8'13 ' 249:21 255:4,16 290:8
246:4 253:18 110:22 159:16 257:4,15 258:3,7 days’ 126:5
261:13 264:21 248:14 260:22 265:13,17 | ddi 41:7
265:3267:12 data ' 18:4 36:9 265:22 271:14,19 | de 273:20 274:6
273:11 312:19 4236 '11 46'. 18 272:5,6 274:18 274:11 275:1
323:12 46:18 47:21 58'18 276:22 293:8 295:22 296:6
currently 20:21 59:8 60:8 66:10 294:12 301:16,21 301:4
21:16 31:2 35:10 66;16 1é 19 '20 301:22 302:1,4,8 | deaf 59:15
41:12,14,16 70:12,12.13,20 302:9,14 303:1,13 | deal 18:22 25:15
106:11 113:14 71:1 72:1 74:17 303:16,21,22 68:11 72:1 98:11
125:17 130:7 806,13 81:4,8,11 312:6,10 313:7 109:4 116:13
139:14 210:22 8121 83'19 90:8 317:4,10,15,19 223:9 245:20
273:17 332:15 9019 91.é 101 4 323:9328:1331:9 | 321:10327:15
cursory 885 91;1 4,16 ’92: 5 332:2,8,8,12,14 334:7
curve 102:15 93:10 94:2 101:6 database 129:20 | dealing 22:2
103516 222522 102:9,10 103:11 13951 147:1.6 124520 13.5:1
231:20 249:7 103:11 105:1.8 171:13 180:1 224:6 269.14
270:11 10720 10811 191:19 dealt 250:18
curves 231:11 109:12 110:17.18 databases 148:1 death 295:4
cut 27:2150:5 110:21 22 1'11321 dataset 172:3,13 deaths 18:12
99:22 112:16,17 113:4 172:14 255:17 debate 227:9
cutoffs 146:1 113:22 122-4.22 datasets 233:2 291:11 310:13
cutout 119:15 123:1 129.1'2’ 14 | date 911274413 | debra 2:952
cutting 105:3 130;1 137; 5,i6 148:4 164:13,22 12:17 42:1 70:4
cycle 133:1 138:10 154:21 325:11 337:13 73:16 130:11
cycles ?30:15 155:14,18 156:12 david 2:1214:3 152:16 153:1
cycloserine 62:10 157:6,11,15,16,19 1Q7:6 331:14 168:1 242:11
110:13 158:1.2,4,10 davies 255:13 decade 33:449:20
289:9 79:19 141:14

159:14,16,17,17

www.Capital ReportingCompany.com
202-857-3376




[decade - desirable]

TB Workshop

July 19, 2017
Page 19

161:1 246:15
247:19
decades 45:248:1
75:11 140:21
244:11 260:15
2775 316:5 320:3
decide 108:19
299:22
decided 130:4
154:15 2142
256:5 277:5
decision 71:16
108:20,21 109:6,7
116:11 157:3
162:8 163:7
165:17 167:12
177:9 277:10
293:9294:13
298:6,9
decisions 70:17,18
71:9 121:4 156:7
156:12 188:15
226:5277:17
326:17 327:1
328:21
declared 244:17
decline 32:7118:8
134:2,3 290:20
291:1 299:11
333:3
deconstruct 82:5
decontaminate
127:12
decontaminated
127:10
decontamination
126:2,8
decrease 22:20
23:2,325:7 30:13
30:15 151:17
165:8 166:9
209:11 326:10
decreased 234:2

dedicated 85
309:16 311:17
dedication 8:11
10:15
deeper 147:8
default 55:4,11
define 262:13,14
266:4
defined 200:10
211:13 228:18
defines 315:9
defining 92:3
164:19
definite 292:9
definitely 29:17
207:10 231:2
234:17
definition 123:19
156:21 202:20
302:5
definitions 232:10
262:4
definitive 213:11
definitively
215:15
degree 67:11
128:5 169:10
228:14 233:17
241:12 306:16
326:10 328:10
334:16
degrees 90:20,20
248:18
degrees 126:1,7
delamanid 231:22
232:1,21 237:18
238:20 241:16
261:1 287:3
302:21
delay 166:17
delayed 107:16
delays 50:5131:14
141:5,8

delighted 168:9
deliverables
157:13
delivered 311:2
delivering 47:10
delivery 322:14
delta 283:18
demand 63:20
331:22
demonstrate
35:15 36:22 79:10
175:2,5,18 179:3
284.7
demonstrated
79:14 80:15
176:17
demonstrating
71:6 201:16
denny 995
density 108:10
denying 279:13
depend 110:11
198:11,16 206:9
dependent 99:21
146:20 151:11
220:15
depending 69:6
105:9 111:19
157:5 207:22
312:19 324:1
depends 29:10
200:18 202:3,19
202:21 205:14
depiction 155:7
deputy 12:113:13
15:1
derisking 156:12
derive 77:16
177:19
derived 91:19
describe 9:9
158:12 159:11
297:20 303:16
319:20

described 97:21
155:5 293:4
297:13,13

describes 75:15

describing 75:1
182:14 316:4

design 1.65:14
48:452:16 1678
184:15 187:11
190:15 195:12
199:9 201:5,6,8
202:19 205:19
213:19 218:13
222:18 224:5
225:12 232:12
240:2,6,13,15,16
241:4,6 242:8,16
242:20 260:16
266:20 274:5
275:21 277:19,19
282:22 283:15
294:4 298:21
300:9 303:12
312:20 323:6,15
324:2,8 331:1
334:7

designation
267:17

designed 166:19
195:22 211:7
212:21 232:20
235:13

designing 190:2
196:19 214:14
223:14

designs 39:7 50:2
50:8 165:17 167:2
175:4 217:21
281:15,18 300:15
301:20 316:21
323:11

desirable 219:3
255:22 298:3,8
307:9

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[desires - differences] Page 20
desires 28:5 303:15 333:19 173:17 188:1 devoted 321:7
despite 7:1975:2 | developed 40:12 190:3,7 195:19 diabetes 41.6
77:2108:14 64:9 99:3 133:15 196:9 197:9,16 98:18 107:2 189:1
122:21 243:17 159:14,14 161:19 205:18,19,21 diacon 132:6
destroy 127:18 164.6 197:13 206:12 207:2,6,14 | diagnose 43:20
detail 30:12 208:21 226:14 208:10,17 210:17 277:7
160:13 187:1 231:22 237:9 210:20 211:17 diagnosed 32:13
detailed 202:2 239:13 276:4 217:7,22 220:7,14 32:14 102:4 126:4
details 126:13 292:8 296:9 297.7 224:13,20 225:2,5 126:10 288:16
127:1139:13 developer 5:961:9 | 225:9,12,14,14,22 | diagnosing 118:20
214:1 238:11 207:2 226:2,8 227:17,18 264:6 277:14
239:4 242:4 developers 8:2 228:20 229:1,8,11 330:2
detect 134:5,8 139:2 156:11 229:19,22 230:21 | diagnosis 40:4
150:14 159:19 174:3 232:4,7,17 234:19 97:6 126:10 234.:6
detected 171:3 226:17 296:13 236:2 238:5,14 diagnostic 118:19
289:11 303:16 304:3 240:11 242:6,7,14 139:2 140:2,10
detecting 149:8 developing 8.6 243:3,6,14 253.5 142:3,13 230:12
detection 122:15 10:17 34:954:14 25422 255:7 245:15 262:1
122:16,18 130:10 57:1871:22 259:22 260:8 335:5
142:18 146:1 151:20 155:2 272:22 273:5,7,14 | diagnostics 4:20
289:15 160:11 191:22 273:17 278:1,2,10 138:17,20 139:10
detective 184.18 207:20 214:15 278:12,18 282:11 139:19 142:21
determinants 216:12 290:1 283:3287:17 297:11
146:9 development 1.5 288:7,11289:16 | dialogue 243:12
deter mination 3:85:2586:34 293:11 294:3,22 304:3
96.7 7:12 9:7,9,20,21 296:18 298:7 diamonds 201:12
determine 104:15 10:1311:2013:1 301:3303:14,20 | dice 223:13
148:6,10 203:4 13:6 14:1,5,18 304:9 305:10 dick 254:12
204:18 205:10 31:22 33:3,13 306:12,21 307:3 258:20
316:1 34.2,17 35:11,19 310:6 320:20 dick's 259:5
determined 201:3 36:2 37:6 38:22 325:3,16,17 dickinson 142:12
201:18 283:16 43:4 49:552:9 334:19 335:3,5 dies 32:3
determines 143:9 54:21 59:19 60:13 | developmental differ 261:15
determining 119:1 | 65:1566:567:6 266:14 273:10,12 | difference 17:13
detract 56:6 70:10,14,17 72:14 278:4 120:2,3 186:5,14
detriment 330:5 75:5,17 77:14 developments 201:9 249:7,15
devastating 128:4 85:1387:14,16 239:10 257:21 258:12
develop 7:932:20 88:3132:14 136:1 | develops 27:11 286:11 317:5
42:2 78:9,22 136:19 138:20 261:17 differences 44:10
87:1791:11 93:22 142:18 152:12 deviates 208:14 84.21 89:6 90:10
157:14,21 160:7 153:8,20 154:4,18 | deviations 129:13 126:21 131:18
196:10 263:3,4,6 156:7,18 157:3 129:18 232:21 269:12
263:16 274:20 158:15 159:10 devices 12:8,9 318:12,16
278:16 279:5 162:8 163:2 166:4

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[different - distribute] Page 21
different 10:7 95:2 106:14 disclosure 224:21 44:22 54:10 64:7
26:13 27:10,20 214:18 222:5 261:1 66:7 69:19 87:14
59:1069:8 73:22 | differs 133:7 disclosures 11:1 88:1090:19 92:2
74:.14,18 76:2,12 | difficult 24:11 116:15 207:17 96:3104:12
83:7,14,15 85:3 48:469:16 176:7 | disconnect 325:20 115:10 116:5,6
90:19,19,20 199:1,14 202:18 326:1,3 117:1,22 125:12
103:10 104:18 216:21 248:20 discordance 145:9 140:9,16 170:6
105:10 106:21,22 259:9 262:13 discordant 145:12 172:15189:1
117:21 126:7,9 265:6 269:19 discouraged 212:11 229:4
140:17 142:8,10 271:3312:12 320:11 257:14 261:16
145:10,12 147:9 313:12 327:9 discover 104:9 262:9,10,11 263:3
148:3,17 149:8,9 | difficulties 213:19 | discovery 67:5 263:4,5,6 266:2,6
151:9 154:21 difficulty 266:9,11 | discrepancies 266:9 267:11
155:8 156:6 161:1 268:18 145:16 268:14,14 269:5
162:20 163:20 diffuse 87:889:13 | discuss 9:343:3 269:12 270:21
166:20 175:10 dilution 118:15 53:8106:17 312:16 335:9
180:3,10 181:12 132:4 197:22 205:21 diseases 140:8
183:21 186:1 dilutions 118:14 206:12 208:3 224:13
187:8 190:7 198:5 132:3 discussed 195:3 313:19
198:6 205:18 diminishment 232:13 256:5 disincentivizes
207:22 211:16 87:10 283:6 291.7 54:15
216:9217:20 direct 23:13,15 208:17 302:12 disincentivizing
221:3222:4 24:7,12,15 185:17 304:22 316:22 59:18
224:20 236:12 293:13 discusses 190:22 | dismal 121:16
248:17,17,18,18 | direction 171:10 | discussing 254:13 | disparage 87:19
248:19 254:2,16 171:10 329:19 323.5 disparity 63:6
254:17,18 259:13 336:5 discusson 5:4,19 | dispensing 91:15
261:5,16 267:1 directionally 9:21 10:9 39:13 dissect 258:4
272:9 274:16 178:1 153:14 160:13 dissecting 89:22
275:8,8 284:20 directives 188.5 173:11,15174:1,5 254:16
285:10 286:12 directly 20:727:6 210:8 218:10 dissemination
289:10 299:14,14 90:16 147:5 221:5304:19 57:20
310:1311:7 313:1 318:14 318:19 331:17 dissolves 97:8
318:13325:12,13 | director 11:12 332:17 distinct 74:16
differentially 12:1,10,18 13:8 discussions 6:5 distinction 119:21
134:16 13:11,13 14:13 10:3,4,6 41:16 121:7,21 213:18
differentiate 15:1,4,2016:1,2 53:8 154.14,14 distinguishes
200:14 43:16 138:18 301:11 332:7 140:16
differentiating 153:2 260:14 disease 7:1,6,13 distinguishing
148:1 disappointed 7:1414:117:7,9 177:14
differentiation 177:21 17:1518:18,21 distribute 73:21
300:16 320:12 disc 302:11 19:5,20 22:2 78:16 86:19,20
differently 54:9 disclose 96:15 23:20 24:4 26:2 89:6,7,8 136:15
54:10 73:21 85:15 26:14 31:16 32:13

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[distributed - drop] Page 22
distributed 19:6 dolganov 133:15 275:11,12 299:8 185:1 186:4,18
279:4 dollars 115:8 299:18 301:13,15 187:5,10,16 188:6
distribution 85:1 | dolutegravir 319:8 330:13,20 189:7,10,15,22
108:5,12 171:14 252:1 doses 21:1267:22 206:1,4,10,14,20
171:16 308:7 domain 101:14 72:2190:13 99:1 206:21,22 207:6,9
distributions 244:15 247:3 90:8,22 101:15 224:11,17 229:2
90:2197:12 domains 245:14 102:16 108:6,7,12 232:15 242:13,22
diversity 41:22 2472 110:4 112:15 244:6,12 260:11
divide 19:20 domestic 63:3 181:7 189:4,5 260:11,12,15,18
divided 103:16 245:11 247:7 256:7,12 265:18 280:3,3,8,8,14
divison 12:1,815 | domestically 273:14 330:19 304:16 305:5
13:8,11 14:7,20 29:22 249:16 dosing 20:5,6 306:18 308:1,3
15:1,1,20 16:2 donors 296:18 26:22 54.12 68:2 309:6,9 311:5,9
139:4 189:18 dooley 251:17 92:7 182:16,18 312:1313:17
197:22 2078 door 191.5 256:13 275:19 314:7,18 315:21
244:9 245:4 dorman 114:6 299:2 325:11 316:11,12,13,14
dmitri 2:1414:22 | dormant 69:11 331:2,7,7,11 318:6,17 321:1

dna 134:2135:4
doable 153:10
308:11 331:3,12
documented 308:8
documents 58:1
dog 102:19
dogma 100:14
102:18,19,19
doing 13:19 16:7
33:142:1951:18
54:12 55:7 102:13
103:1129:12
151:5158:13
160:3,9 174:17
181:14 182:16
186:18 210:19
216:19 222:4,21
231:1235:1
246:17 256:22
262:7 268:18
275:10 277:4
281:19 284:15
299:9 302:17
307:5,6 317:6
319:13 323:7
326:6 333:18

dosage 195:7
272:22 273:20
276:1 286:19

dosages 111:21
279:15

dose 37:14 40:15
41:372:14 7717
80:290:12 92:2
94:12 97:6,19
98:6,6,13 99:5,6,7
99:19 100:4 104:5
105:13,18 107:18
107:19 108:8,10
108:14 109:7,20
109:21 110:5,10
110:15 111:19
113:11,16,18
114:1,6,7 128:19
151:14 158:17
175:5182:8
185:21 196:11
212:6,8,9,11,18
212:20 240:17
246:2 250:1 256:6
256:11,17 257:1
265:10 271:15
273:21274:1

dotted 169:10
231:20

doubt 227:3

downside 68:12
143:11

dr 6:211:8,11,14
11:16,19,22 12:3
12:7,10,13,17,20
13:4,7,10,12,15
13:22 14:3,9,15
14:19,22 15:3,15
16:4 31:7,9,10,11
31:12,19 43:15
44:5,18,18 63:5
65:11,19 72:4,7
95:11,22 96:4,10
96:11,12 112:22
115:18 116:2
123:22,22 138:16
139:6 152:22
153:5168:1,8
173:8174:8,16
175:20176:3
177:11 178:6,15
179:19 180:5,15
180:18,20,22
182:6,21 184:4,13

323:2,16 324:11
324:12,13 325:8
327:17 328:9
330:7,10,22
331:14,15 332:16
332:17 334:9,11
draft 205:7
dramatic 34:12
dramatically
330:14
draw 106:9123:7
283.7
drawn 77:14
27514
draws 107:13
dregs 316:19
drive 156:9 157:6
2476
driven 142:5
driver 104:17,19
104:20 112:20
114:11
drivers 71:17
driving 98:19
181:2
drop 134:4292:17

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[dropped - drugs] Page 23
dropped 99:19 111:6,15,16,20 246:21 2472 96:9 99:1,20
100:21 143:3 112:7,12,12 113:9 248:8 250:13 103:17 104:13
292:14,22 114:2,10 116:20 262:7 265:11,14 106:10,12,14
dropping 293:2 119:18 120:1 265:16,16,17,22 110:11 116:12
drug 1:.1537 125:12 133.7 266:4 267:20 119:17 120:7
4:10,16,22 5:8 6:3 135:13,18 136:2 269:14 271:7,17 135:2 138:3,4
7:11,128:2,19 136:18 138:18,20 271:17,19 272:2,3 145:17 149:6
10:1312:11,18 139:1 143:18 272:4,445,5 155:3157:18
13:514:17 16:21 146:8 147:17,18 273:5,7,18 275:15 159:1,3 160:11
17:219:20 20:14 148:19 149:2,3 278:4,10,12 279:1 175:16 178:22
22:3,8,8,13 23:1 151:2,4,13,20 281:10 283:2,4,10 179:7 180:10
23:14,22 24:5,7 153:2,7,8 154:3 284:2,9 285:19 181:12,17 182:22
24:21 25:1,2,4,5,9 154:17 156:7,17 288:10,10,16,18 183:6,7,7 185:11
25:10,16,22 26:6 157:3 158:14,16 289:4 301:12,19 185:11 186:13
26:15,15,22 27:1 159:11 160:12 301:19 303:12 188:20 192:1
27:11 28:18 29:7 162:7 163:2,15 304:9 306:5,5,12 195:6,20 197:3,6
30:14 31:22 33:2 164:14 173:17 313:11 315:2,5,9 204:10 205:11
33:334:6 36:17 175:3179:4,6 315:10 316:1 210:13,14 211:16
37:6 44:15 46:8 181:3,5,14,20 320:9,18 321:13 211:18 212:6,8
46:12 49:553:3 182:13 183:3,4 322:9 325:1,10,16 213:6 214:19
54:18,21 56:20 184:17 185:3,5 325:19,19 326:4 215:9 216:18
57:1358:1959:12 186:8 188:1,3 327:14 328:7,15 225:5229:11,20
61:162:5,19 63:3 190:21 192:14 329:9,11 330:11 230:9,16,22 231:1
63:3,22 64:4 193:7,11 194:5 330:18,19 331:2,8 231:19 233:2,6,10
65:14 66:567:5 195:4,10,10,13 332:22 335:3 234:9,10 235:16
67:10,16,19,22 196:22 197.7,13 drug's 86:10 236:11,11 237:15
70:9,17 71:8,22 197:13,15,15,15 drugs 13:2016:15 241:7,12 244:22
74:1,19 76:4,20 197:17,17 198:3 16:18 17:1 20:2 248:2,6,7,15
76:22 77:14,18,18 198:13,19 199:8 20:18 22:5,8 252:14,15 253:4
79:3,18 82:9,11 199:11 201:10,11 23:22 24:12,19,21 255:22 258:3
82:11,14 83:3,4,8 203:10 204:7,8,9 24:22 25:1,18,20 262:15,20 2655
83:10,13 84:20 204:15,16,17,19 26:4,20 27:10,13 265:20 266:5
85:1,9,12,14,17 204:22 205:1,3,4 38:940:2041:11 268:4 269:8,14,20
86:5,8,13,18 205:13,18 206:16 41:22 46:21 47:6 270:6,17,21
87:14,16 88:17,20 207:1,5,14 208:16 53:19,20 54:4,9 271:19 274:12
88:20 89:2,15 209:10,19,21 54:11,14,16 55:18 276:4 278:17
90:1,5,10,13,22 210:2,5,9212:1 56:18 58:9,14 279:5,20,21
91:18,1994:11 212:17 213:15 62:8 70:15 71:17 280:20 282:2,13
96:17 97:5,7,13 217:6,21 220:7,14 72:17 73:2074:4 282:18 287:7,8,12
97:13,14,21 99:15 223:17,18 224:20 77:17 78.6,16 287:14,21 296:21
99:17,21 100:5,9 228:3,7,8 229:4 79:2,15,17 82:7 302:20 305:21
103:15,15 104:8 230:2,9 233:11,11 83:9,12,16 86:9 307:13 308:15,15
106:6,19,20 107:9 234:7 236:4 87:1089:593:14 308:17 311:19
108:18 110:10,19 238:11 244:4 94:18,19 95:1 312:5313:15

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[drugs - efficacy] Page 24
314:4,5 316:7,8 e 322:12 195:8 197:8
319:3,4 320:19 e 6:1.116:19 easly 163:12 198:19 203.6
321:9 322:16 114:19 easy 185:22203:9 205:6 235:8 239:6
324:17 326:1 carl 15816 309:1 317:9 255:12,18 265:5
328:4 329:6,17,18 carlier 30:444:13 | €At 173:9 283:22 292:3
329:21 330:6,12 4811 62:2 635 eaten 113.7 293515
ds 214:4217:3 95:12 11718 eats 222:10 effective 20:13
221:4321:4 122:2 1381 160:5 eba 36:6,7 38:13 21:4 35:7,7 44:16
322:19. . 160:15 162:20 38:1'5,20 117:1'9 47518 6?:5 81:13
dst 1.41.8 150:11 167'7 192:1 197-9 118:10,13 119:4 93.§ 99.6,1.1
150:16 1985 203:1 211°5 119:12,13,19 100:13 103:4,5,5
ducks 46:2 227:3231:3.4 120:6,11,11,15,15 192:22 193:9
due 53:22128:2 234:1 240'5 132:1 136:22 194:18 196:4
172:15 194:15 242:11,22 251:20 138:5163:17,21 201:19,21 202:4
206:15 251:15 256:16 259:6 165:15 166:12 203:7 208:11
dumb 109:16 263:20 269:16 191:11 197:9 209:20 211:21
dumbfounded 272:19.22 278:19 212:3,16 240:8 270:13 290:15
209:_22 2842 288:22 287:22 288:2 330515
duration 20:15,16 290:10 293:4,7,12 290:8 312:9 effectively 19:1,3
21:6,21 22:1,19 302:10 310:6 ebola 294:22 66:18 73:10
30:3,3,4,14,15,20 329:4,15 330:8 295:2 174514
33:11,22 34:15 carliest 223:15 echo_ 139:7 244:13 | effectiveness
35:18 74:12 86:4 early 42:2144:3 echomg_ 116:3 133:7 190:20
123:4168:16 605 74:13 80:8 econom!c 278:15 191:3 266:18
169:22 170:15 91:10,13 94:2 economically 7:12 330:15
173:5176:15 120:13 143:21 ed 4:315:4,15 effects 44:22
188:7 193:17 159:8.22 163:4 17:22 21:21 59:1368:20 72:18
198:18 199:22 16517 181-14 334:10 82:2,384:20 85.8
204:2 209:11 182:15 185: 14 edjs _209:15 89:15100:10
219:15 265:15,20 188:8.11,12 194:4 editorial 74:22 179:5203:4
283:17 284:19 196:7 197-22 educate 260:7 209:12 215:8
285:22 286:13,14 199:5,18,21 educed 1354 232:18 324:6
286:19 294:11,15 205:21 206:6,11 edward 2.5 efficacious 204:19
298:1 299:15,17 212:4 215:4 effect 77.680:14 271:1,3
301:_15 | 226:18,19 230:2 8156,15 82518,22 efflcfslcy 28521
durations 76:12 938:9 24215 83:1,10 84:20 33:8,19 34:13
83:15 266:1 2454 2468 248:2 85:18 86:10,15 35:14,15 37:5
dying 56:14 59:15 267:15 290:1,18 91:17,1997:18 46:547:251:2,6,8
275:1_8 292:92 301:3 119:19 120:11 56:6 59:12 74:10
dynamic 67:969:2 332:20 121:14 1247 74:20 7719 78:6
133:5270:11 casier 40'1144:15 136:17 151:11 79:2 85:9 86:16
292:3 48:15 61:14,15 163:16 175:13,14 89:1591:992:3
205'3 228:21 176:13,14,17,18 94:4 101:3 103:18
974:20 3177 176:19 194:14 103:22 114:11

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[efficacy - enemies] Page 25
120:7 1239 126:15 142:4 embark 281:8 encour aging
151:18 163:2 16416 169:20 embarked 70:5 131:20 238:2,6,8
173:19 175:6 245:22 284:18 285:4 239:10 243:5,11
190:18 191:15 290:8 299:12 embedded 132:16 244:14
193:1 195:11 einstein  272:7 embedding 138:11 | ended 71:2
196:16,20 197:11 | either 26:2235:4 | emergence 79:6 endorsed 74:22
197:17 200:4 36:841:14 48:19 235:15 282:16 142:7,22
201:3,17,18 202:6 64:365:7 80:11 emerging 3:238:2 | endpoint 76:19
203:2,18 204:9,11 80:22 85:1 108:17 81:1196:6 117:9 101:14 118:14
204:18 205:11 158:16 171:7 141:18 123:16,20,22
215:14 216:8 176:5181:5 emg 243:11 124.:3,5,10 166:16
219:20 228:10,21 182:13 199:10 emily 115:15 192:4 193:15,18
229:3 253:6 262:7 202:8 211:17 emory 111:3 194:22 200:2,3,6
268:18 269:19 216:7,14221:1,3 | emphasis 75:3 202:21 204:5
270:4,15,19 287.6 224:2 240:14 94.7 245:16 229:6 232:22
289:8,13 290:3 279:13283:13 emphasize 70:1 292:9,10,12
292:22 293:11 284:18 286:18 95:5247:15 294:18,19 310:18
301:15302:13 287:21 289:4,17 259:15 274:14 310:18 317:8,9
308:18,20 332:12 290:1 297:4 305:2 | emphasized 332:20 333:2,5,7
efficiencies 241:21 | elective 293:2 246:20 247:10 333:8,12,20 3341
242:21 electronics 27:20 248:15 334:6
efficiency 50:4 element 33:20 employ 45:15 endpoints 50:10
229:10 239:13 35:3 256:11 employed 336:8 50:11,13,14 51:10
240:21 241:4 286:21 336:11 337:7 51:18 76:1 80:8
efficient 53:562:2 | elementary 263:8 | employee 336:10 81:1117:20118:5
241:2 286:2 274:8 employees 115:15 119:3129:4 163:5
efficiently 49:16 elements 128:22 empowered 47:9 175:10,17 190:16
168:11 129:6 131:6,13 63:21 199:17,18,21
efflux 135:13,15 245:9 248:11 empty 268:11 206:6,11 216:4
135:17 278:9 enable 28:14 225:12 239:5
effort 129:9 ef 110:16,17,17 61:22 300:15 242:20 255:9,19
235:22 249:2 eligible 264:17 302:9 256:2 266:21
253:11 eliminate 18:21 enabled 141:6 281:16 289:8,13
efforts 78:3139:1 19:2 enablers 28:8 290:3,10,12
158:20 246:14,19 | elimination 12:15 | encircled 88:21 291:12 292:4
247:22 252:1 13:11,18 15:21 encompass 322:9 297:17 301:13,16
254:14 259:14,20 244:9 245:5 280:9 | encountered 302:6 303:12
260:1,6 elisa 164.7 250:12 317:6,13
eggs 223:13 ema 71:1,174:22 | encourage 50:14 |ends 76:7,21
ehrz 283:12 155:21 156:16 53:257:759:6 200:5
288:19 161:10 165:22 65:2 186:22 endtb 240:15
eight 21:586:14 287:3 encouraged 64:17 241:6
92:10118:6 email 58:465:8 246:16 256:14 enemies 108:18
123:11,15 126:15

www.Capital ReportingCompany.com
202-857-3376




[energy - evaluation]

TB Workshop

July 19, 2017
Page 26

energy 135:3
162:21
enforce 63:22
engage 10:544.6
65:4 326:7,8
engaged 65:14
226:8 245:21
engagement
242:15 244:15
engender 22:5
engine 247:12
english 298:11
enhance 95:7
179:11
enjoy 115:6
enroll 37:13271:7
enrolled 136:12
245:5 252:3
enrollment 167:9
enrolls 35:11
ensure 208:9
299:4 300:2
ensured 277:10
ensuring 148:6
154:7 299:2
enter 41:19
entertained
243:20
entertainment
115:8
enticing 307:17
entire 76:1597:11
125:17 278:9
290:22
entirely 153:20
311:19
entirety 76:15
entities 125:12
161:16 214:12
320:11 327:22
330:16
entity 117:2
entry 229:1
248:19

enumerates 119:6
enumeration
132:21,22,22
133:1134:1
136:21 137:21
environment
68:15 259:22
environments
65:1 84:16 322:6
envisoned 166:1
epidemics 416
294:22
epidemiological
146:1,12 181:22
epidemiology
113:3 144:3 262:3
epithelial 110:16
equally 237:11
334:3
equation 150:20
168:17 171:18
176:5 332:7
equipment 141:19
equipoise 295:8
era 48:18 263:1
264:3 315:4
eradicate 149:4
eradication
151:18
eric 2:214:15
14:15 65:12 103:8
103:12 111:1
133:4 153:12
159:17 160:10,22
174:8177:16
178:7 211:13
215:16 219:4,9,10
219:22 254:12
erica 2:154:12
14:12 43:16,16,18
43:21 65:11
erica’'s 116:3
167:7

error 149:20
errors 129:18
esat 135.7
escalate 296:6
escalation 273:20
274:7,11 275:2
295:22 301:5
especially 25:19
28:22 29:18 46:15
50:16 51:1559:19
59:21 63:9 73:18
75:1194:1095:1
125:3 139:9,13
145:17 205:20
208:13 213:20
217:4 2259
262:11 266:1,12
266:13,22 268:3
269:13 274:13
275:14 276:19
330:9
essence 182:11
268:11 306:6,7
323:17 325:10
331:5,12
essential 64:1
96:20 119:18
130:18 137:7,18
188:19 242:15
259:7
essentially 112:6
112:19 118:18
123:4,10 128:5,22
131:11 132:7
133:16 235:12,14
256:9 318:14
establish 247:8
278:21
established 94:16
129:12 141:12
230:6 234:22
271:16 272:12
establishment
241:12

estimate 74:178:1
92:10171:9
193:19 201:12
203:9 204:21

estimated 23:20
25:9203:8 263:17
264:1,8,17

estimates 7:518:5
23:14,17 74:11
92:19 255:18
263:14,16 329:21

estimating 203:15

estimation 90:5
144:19

et 2556

ethambutol 16:19
20:335:492:22
98:4 99:9,20
110:12 145:18
204:15,19 283:12
290:16

ethical
2957

ethically 46:12
58:18,22

ethics 54:2

europe 184:2
232:1,2

european 267:14

evaluate 157:22
233:12 303:13
324:10

evaluated 100:20
118:9 233:7
236:13 241:7,13
280:20

evaluates 331:2

evaluating 94:11
154:12 239:22
240:17 241:1
302:20 320:14

evaluation 4:14
154:8 156:3
165:12 173:18

46:3 53:12

www.Capital ReportingCompany.com
202-857-3376




evolution 146:13

evolving 242:17

exactly 169:19
174:19 206:20
208:9 275:13
280:6 282:20
284:17

excessive 77:11

exchange 302:9

exciting 41:20
89:20 131:22
132:19134:4
154:5 239:15
241:10

expectation 98:21
198:6 250:8

expectations
178:4 255:11
284:3

expected 51:2
75:4113:19
123:21 182:4

TB Workshop July 19, 2017
[evaluation - explained] Page 27
281:9291:4 examination excluded 20:20 247:6 283:17,20
320:22 334:8 262:2 56:4,15 172:14 285:22 298:1
evaluations examine 301:14 excluson 53:10 expecting 6:20
259:17 examined 81:3 277:11 272:9
event 50:17 292:3 255:19 exclusively 325:2 | expectorated
events 151:15 examining 241:18 | exclusivity 276:14 84:14
152:10 example 23:19 execute 165:19 expediency
eventually 70:22 30:15 62:5 80:21 229:17 225:20 226:11
76:977:21 82:786:1388:12 | executive 12:17 239:12
everybody 6:2,6 111:10 125:20 153:1 207:5 expedite 302:2
6:17 10:553:2 131:16 145:12 exemption 54:18 | expensive 114:16
57:7 72:6 95:19 176:12 181:8 exercise 8:1380:9 146:21 160:1
99:2 115:12 158:8 183:9194:7 exhaustive 26:12 | experience 5:13
186:11,12 189:2 195:14 197:2,3,13 30:18 31:21 49:1,19
259:10 260:20 197:19 198:13 exist 137:2222:14 57:4 60:8,20
270:1 280:16 204:14 209:8,9 318:12 73:12,1474:3
320:10 327:16 210:7 213:21 existed 208:5 77:15174:4
334:14 220:16,19 222:3 existence 79:18 227:15231:1
evidence 17:7 223:3,15277:3 136:7 233:16 234:13
46:15 47:1 50:9 287:10 294:1 existing 40:9 52:7 250:4 310:16
58:15,16 64:21 302:10311:11 192:3 228:12 experiences 9:14
70:9,16 71:4,5 323:13 328:8 234:11 241:8 experiencing
79:1080:2 83:4 examples 26:16 255:20 265:5 299:11
88:2,4,6 154:6 44:4 85:14 209:5 266:18 experiment 53:17
156:2 165:16 244:22 249:1 exists 57:22 60:22 82:16 219:6
174:17 190:12,20 307:11 323:14 exit 72:4 experimental
194:1 205:12 exceeding 75:22 expand 30:936:1 36:19 75:16 78:21
213:8 216:17 256:20 81:22 143:18 122:3,5 169:17
252:8 2532 exceeds 150:1 305:5 183:7 218:16
255:20 289:1 excellence 247:8 | expanded 55:20 292:12
292:14,21 299:13 | excellent 187:3 60:9,14 233:19 experiments
303:4,4,6,9,17 327:18 expansion 230:7 74.16 82:22 83:2
304:2 315:9 exception 127:9 301:5 90:16
326:15 327:7 exceptions 189:6 | expect 16:890:15 | expert 148:8
328:22 332:4 231:7 101:3127:21 297:1
evidently 72:7 excerpt 60:11 198:14 250:18 expertise 125:16

224:4
experts 153:11
161:20 274:22
276:22 277:17
explain 149:4
200:22
explained 330:10

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[explicit - fda] Page 28
explicit 208:9 extra 56:2076:18 241:10243:11 fans 108:17
explore 276:17 extracellular 273:3281:7 fantastic 39:6
327:19 78:1784:11,19,22 | 289:13290:14 188:22 207:11
explored 79:7 85:2 295:2,13 296:12 221:17
exploring 136:17 | extraordinarily 302:17 306:4 far 40:17 79:21
229:3 2734 324:7 329:11 81:12 130:15
explosion 142:8 extrapolating factor 24:2143:14 | 174:10175:22
expose 67:9,16,21 42:7 218:20 262:7 185:6 186:19
exposed 68:5 extrapulmonary factorial 175:4 215:20217:14
exposing 279:14 262:9,11 265:18 195:12,22 261:6,12 307:1
exposure 89:2,15 270:16 factoring 24:8 329:19
92:299:15,17 extrathoracic factors 135:10 farkas 1:20336:2
114:2,11 126:7 262:10 325:14 336:17
151:4 182:8 185:2 | extreme 183:18 fail 311.6 farley 2:64.6
256:16 269:7 197:12 failed 170:15 13:12,12 15:13,15
301:12 330:11,14 | extremely 34:20 256:7 311:1,1 31:7,10,12 65:11
330:18 331:3,9 88.7 270:7 281:5 | failing 34:4 95:11115:18
exposures 67:22 281.6 282:1 292:18 152:22 168:1
74:190:593:10 295:11 312:12 failure 112:18 173:8 189:7
112:17 114:4,9 325:22 149:4 200:12,13 | fascinating 133:22
175:6 182:19 extremes 197:20 255:6 262:12 259:14
185:4 256:18 eyes 252:18 266:10 289:20 fashion 70:2
express 138:14 f 292:11 294:19 fast 33:14 84:2
244:16 f 10315 failures 285:9,18 | faster 33:13 34:2
expressed 134:16 fabulous 41:10 319:19,21,22 47:16 122:5 1477
expression 132:17 face 2119 117:3 fair 102:3182:20 152:4 227:2,2
135:6 269:13 124:99 24917 309:18 229:12,13
extend 120:1 o579 fairly 9:1717:20 | fault 96:13
extended 276:13 f aced. 326:16 23:428:1999:14 | favor 201:10,11
extension 278:7 facetious 31518 146:21 193:1 202:10,11
extensive 143:2 facilitate 58:2 203:9 204:11 favorable 333.6
extensively 17:2 63:17 138'19 205:6 231:17,18 favored 263:7
75:10107:10,11 facilitated 70:20 faith 219:13 fda 1:12:4,5,6,8
127:10 228:7 facilitating 4:22 fall 197:21243:15 2:11,14,203:1,11
extent 72:16 83:8 1538 falls 218:3 3:1410:1011:10
86:20 87:4,7 facilities 161:22 false 150:3 162:5 11:1512:2,9 13:9
177:21179:20 facility 25:2,5 176:8 13:14 14:8,21
184:22 212:13 fact 1819 3:’3: 12 fame 112:21 15:2 44:1 47:9,9
280:11,15 305:1 772 79:12 105:8 familiar 16:9,11 47:1148:18 49:1
309:7,8 321:21 107:4 1181 16:14 88:15 49:6 59:5 60:16
326:5 327:14 180:18 188:2 153:16 168:12 63:9,12,16,21
external 246:16 194:1 206:15 244:19 71:174:22 116:4
259:6 212:14 219'16 familiarity 60:21 116:8 128:18
93314 235:3 61:1 136:7 139:8 143:6

www.Capital ReportingCompany.com
202-857-3376




[fda - fluoroquinolone]

TB Workshop

July 19, 2017
Page 29

143:6 153:5
155:21 156:16
157:20 164:18
165:2,21 189:11
189:19,21 190:8
190:19 191:4
192:9 202:2
205:21 207:10
208:15 209:3,15
209:16 243:12
244:14 260:7,19
280:16 281:3,8
287:2 323:13

fda's 44:5

fdcs 41:2

fear 53:21

feasibility 292:20

feasible 52:8 59:4
137:6,7 198:9
224:5 229:7
308:11

feature 64:8
255:17

features 131:8

february 49:6

fed 6:17

federal 136:8
168:3 190:21
195:5

federally 116:16

feedback 138:13
180:1 185:15,18
224:10 242:16
310:5

feel 58:4 65:9
116:13 174:12
184:5 224:1
272:14

feeling 261:4
287:17 332:14

fees 63:10

feet 225:7

felt 32:1884:17
131:4 259:10

306:2

feverishly 331:22

fewer 262:16
266:5 270:21
329:20

fiber 67.8,15
68:10 70:11,22
71:372:994:9
104:10 159:6,16
160:18 161:12
162:11 219:18
305:15

fibers 156:20

field 8:12,17,21
9:3,510:15 31:16
31:20 32:1 39:16
40:19 42:10,16
47:12 52:4 55:19
137:20 147:22
166:5174:4
242:17 313:3,8,15
314:8 321:10
330:13 332:13

field's 9:8

fields 318:13

fifth 171:19
236:19

fight 243:14,19

figure 201:7 212:9
212:17 271:3

figured 214:3

filings 161:17

filled 100:7,9

final 193:8 200:3
204:4 243:4
279:22 292:9
310:18 334:10

finalize 302:15

finally 18:14
22:11 28:16 29:21
35:9 36:20 39:5
41:20 42:14
147:12 214:2
243:17 268:15

274:9

financial 309:7

financially 336:12
337:8

find 29:14 36:20
42:543:12 61:7
103:12 129:17
132:18 135:18
191:9 259:9 265:8
277:9,9 298:10
311:5

finding 49:14 566
59:6,8 104:5
135:12 147:19
170:15 254:13
264:5 282:19

findings 134:1
135:11 191:8

finds 84:9

fine 102:19 106:4
126:10 307:6
3249

finish 129:16
1849

finite 186:19

fire 96:12

first 6:815:19
19:21 21:532:1
33:536:4 37:7
79:13 86:592:14
93:11 109:20
110:1112:3
116:18 117:9
121:20 124:2
132:20 134:1,13
136:7,8 141:9
146:5 150:14
157:13 159:5
169:15 189:9,16
207:12,16,18
209:8,10,16 211:4
216:7 225:19
256:5 268:4
279:11 282:14

284:11 290:17
295:18 298:22
305:2 306:20
307:13 308:5
316:15,16

fit 21:2213:20
221:6 243:9
286:14

fits 130:14 320:21

five 21:433:570:6
77:9101:19
164:15 168:6,6
169:17 173.7
184:7 218:16
219:14,21 223:4,7
223:11,19,22
224:2 241:18
315:10 334:11

fix 208:10

fixed 40:1599:5,7
196:11 240:10
331:7

fl 3.3

flag 52:13,16 53:7
56:3 61:20 63:15

fleming 123:22

flexibilities 59:20

flexibility 8:14,16
83:16

flexible 10:11

flip 79:17

float 221:5222:15
222:16

floor 305:3

florida 3:311:13
19:17 96:2,3,5
114:22

flu 250:12 251:3
251:13,14

fluctuating 67:10

fluid 110:16,19

fluoroquinolone
20:19 143:19
169:16,18 172:5,6

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[fluoroquinolone - freg]

July 19, 2017
Page 30

236:16 285:8

fluoroquinolones
16:2017:3 238:22
241:17

flying 181:1
185:16

focus 9:20 15:16
30:2,2,1345:12
67:3104:16 107:8
153:19 154:2,2
159:5173:16
174:1190:17
248:10

focused 29:22
49:7 54:8 121:18
130:21 156:6
158:20 162:18
228:16 245:6
260:5

focuses 115:22

focusng 10:16
32:2251:7 129:3
155:1 225:9 248.6

folks 6:19,22 7:8
7:218:310:22
11:2 15:570:20
111:3168:4
173:12 184:5
261:2 306:13
314:7,11 318:6
327:1328:20
334:12,21 335:6

follow 8:2142:8
96:21 116:2 118:3
118:21 173:13
208:22 226:15
232:16 242:20
265:15317:16,17
318:1,3,4 327:17

followed 166:13
171:1 233:9 287:2
289:7 294:17
295:12 317:12

following 9:22
161:9 241:19
271:7 286:6
303:14 333:10

food 1:128:7
91:17 256:6,13
267:22

foolish 252:17

foot 319:17

football 97:20
115:3 187:20

force 39:20 304:9

forego 46:7,7

foregoing 336:3

forest 120:20

forever 321:17

form 24:1525:14
31:17 143:14
195:7 261:19

formal 10:9 157:8
168:4 246:15

formally 233.6

format 322:18

forming 164:11

forms 24:526:13
222:9 263:4
265:18 270:16,21
272:22 297:16

formula 132:9

formulary 64:2,8

formulate 52:19

formulated
196:12

formulation 59:16
246:6 298:2
307:18,19 308:2

formulations
276:1,11 278:16
278:19 279:3,6,21

forth 126:18
131:10 262:18
269:8 276:14

fortunately 153:9

forward 10:4
31:17 46:4 50:5
51:21,21 59:8,21
116:8,11,12
120:12 130:18
153:22 157:17
159:1 164:4
167:17 174:2,4
176:21 177:4,7,9
178:3179:22
180:10 212:18
213:7 214:2,15
216:14 217:10
225:15 229:16
231:14 238:16
241:1 243:6 246:6
246:11,13 248:3
256:11,15 295:21
301:7,7 305:10,18
306:15 311:4
332:13 334:8
335:2

fossa 106:6

found 29:457:16
69:1984:2 111:17
117:14 122:2
133:21 158:18
160:14 249:9
256:13 285:14
311:7 312:20
313:4 334:15

foundation 2:3
8:1612:21 31:14
31:20 32:6 35:10
41:14 136:11
153:4 154:13
158:14

foundation's
32:19

founded 47:19

founds 136:13

four 19:2220:2,4
20:12 30:14,16
37:138:140:1

79:182:9,13,13
86:6,14 92:21
93:3,8 105:7
122:9123:12
150:11 169:17
170:2,8,12,13
177:3179:7 197:3
197:4 209:17
214:16 215:19
218:16 219:11,12
219:13 220:18,19
223:4,6,11,19
224:2 225:10
227:7 252:3,19
254:1,2,9,20
256:22 257:18
284:1 286:2 289:4
294:16 297:19
299:12 315:9
320:9

fourteenth 109:21

fourth 171:19

fgn 16:20

fraction 97:16
115:9

frame 45:1049:8
66:381:14 86:17
296:12

frames 248:18

framework 154:8
156:15

francisco 2:193:4
12:514:11 115:21

frank 128:7

frankly 125:7
137:2,15 184:21
186:6 208:2 212:5
215:20 216:3
309:9 310:7,12
312:13 314:12
315:19 324:22
328:1,20

free 50:16,18,18
58:4 65:9 76:11

www.Capital ReportingCompany.com
202-857-3376




[free- give]

TB Workshop

July 19, 2017
Page 31

92:18,18 103:14
103:15111:6,16
113:21 117:22
257:14 333:10

freefalling 10:11

frequencies
151:10

frequency 104:5
298:1

frequent 236:15

friction 324:14

fridge 109:2,3

friendly 278:18

friends 34.7
102:10

front 60:1

frustrating 265:14

full 39:1047:6
100:4 109:21,22
164:21 192:13
196:8 205:19
216:6 246:12
271:8 304.6

fully 78:14137:3
158:8 159:14
161:20 196:4
221:20

function 110:14
278:21

functional 60:10
148:13

fund 136:8 311:3

fundamentally
261:16

funded 116:16
144:3,7 153:4
187:21 188:16
245.3

funders 959
260:2

funding 45:10
116:17 136:9
267:9,12 276.7
277:2 309:10,21

fungal 183:10

fungi 183:10

further 67:471:19
73:17 95:6 98:22
110:21 127:16
132:14 140:3
171:9,10 175:21
180:2 212:22
227:2 250:2
25422 288:7
291:10 292:16
295:8 2979
301:18 302:4
326:3 336:10

furthermore
125:12

future 5:1759:18
156:9172:11
207:15 208:7
210:18 220:6
229:22 231:14
238:1 239:12,20
242:6,10,14
264:16 281:14,22
300:5,9,14 331:11
334:8

fx 204:18

g

g 61

ga 2:183:12

gain 33:1338:17
60:22 61:1

gainesville 96:2

gainsville 3:3

game 81:1797:20
166:3 242:5

gamma 17:6

gap 158:19 159:22
324:20,20 327:3
328:4

gaps 32:2145:10
158:15 265:3
279:7

garcia 261:2

garnering 52:19

gary 133:15

gates 2:212:21
31:1332:6 136:11
153:4 154:13
158:14

gather 50:958:18

gatifloxacin
283:13284:9
290:16

gauge 83.7

gcp 231:2

geiter 2:711:19
11:19 332:16

general 9:928:18
75:13 262:16
269:10,13 271:6
279:17 304:17

generalizable
172:3

generally 20:8
21:7 22:229:11
34:14 46:11 75:15
97:3,4175:11
181:7 183:20
273:17

generate 160:21
224:9 294:12
313:7

generated 75:7
88:13 215:16
332:4

generating 223:2

generation 146:6
146:15,16,19
236:15

generic 321:3

generics 326:2

genes 134:16
135:7 151:2,8

genesis 215:2

genetic 43:1151:1

genetics 148:14
2759

geneva 2:17 13:17

genexpert 1435
144:10,19 145:14

genius 311:17

genome 133:14
146:17 149:11

genomic 142:8

genotoxicity 271:9

genotypically
150:12

genotyping
146:13

geographically
90:4

georgia 19:18
111:4

gerry 255:13
289:9 290:6

getting 17:918:18
37:17 38:20 40:21
49:1554:1,1
61:12 63:10 65:22
74:6 90:2 106:10
110:3 112:6 141:7
183:16 199:14
208:15 210:10
229:19 239:13
243:2 264:10
268:15 279:3
307:16 308:17
311:16 313:9
317:4 329:8,12

giant 99:14

gift 28:6

gillespie 283:19

gitterman 2:8
12:7,7

give 30:1242:4
50:19 55:7 125:20
156:11 173:4
181:6 189:2,4,5
193:19 195:9

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[give - good] Page 32
196:3 209:5 218:5 264:18 218:21 222:8 230:3,12 238:10
218:18 221:21 globe 158:9 263:7 310:1 239:22 240:14
226:4 267:22 glucose 189:3 315:19 241:3 253:21,22
277329721 gnomic 118:22 going 8:17,229:16 | 254:21259:12
298:3 305:16 go 11:624:9,13,20 16:518:21 21:18 261:4 2644 265:1
307:12 310:4 25:13 26:19 39:3 22:1,19,20 23:7,8 268:12 269:9
322:12 326:22 45:22 50:6 55:9 26:19 27:4 30:11 27422764
330:3 60:8 63:8 66:21 31:533:239:12 277:12 279:7,9,19
given 34:22 36:9 68:22 77:10 80:12 41:2 42:2,22 46:5 280:10 282:4
45:10 47:22 66.6 88:189:1093:11 48:19 49:12 58:21 283:6 290:14
69:17 99:16 100:3 101:10 104:5 59:1567:379:2 295:21 296:20
116:7 197:14 105:15 119:10 80:11 89:1 94.5 301:6 307:3 308:3
198:17 207:11 124:2 131:1 140:3 95:12,15,17 96:19 308:12 309:1,16
251:2 263:15 140:6 147:2 98:1099:22 312:12,17 314:21
273:14 294:1,15 148:13 149:11,14 100:15 102:17 323:18,19 328:19
297:10 302:10 152:12 168:18 103:7,14 104:10 328:21 333:22
gives 32:17 126:3 179:21 185:17,19 105:21 106:2,7,8 334:8
126:9,16 133:16 186:17 189:5 106:9,20,21 gold 141:1150:1
133:19 144:18 190:1,14 200:22 110:14 111:8 201:2 310:11,14
167:4 178:9 2371 202:14 210:16 114:8,10 115:3,19 | goldberger 209:15
giving 97:6,19 211:11 212:2,22 117:4 122:19 good 9:210:12,12
98:1399:15,17 213:4,4 215:1,12 123:16 125:20 11:8,14,22 12:3
100:5102:16 219:5 220:16 129:16 130:18 12:13,20 13:7,10
105:20 181:3 223:16 234:6 131:19139:10,12 13:12,15,22 14:3
2578 236:2 239:3 242:4 140:6,22 142:10 14:9,15,19,22
glad 242:10 254:21 256:5 147:11 149:18 23:6 28:19 29:10
311:22 263:3 269:9 152:12,22 1544 29:10,13 30:6
global 3:77:1 27722 278:1,8 154:15 160:21 36:10 37:12 44:21
11:20 13:514:4 287:4,20,22 161:16 162:2 48:1951:597:22
19:12 25:1,2,4 291:10 294:13,13 165:5 167:17 97.22101:2 106:2
31:1457:363:3,6 296:3 298:6,6 174:2 177:20 106:5111:18
63:8,12,17 171:16 299:22 300:4 178:8 181:3,9,15 136:16 145:6,22
207:5230:4 304:17 313:7 181:18 182:3,9,19 160:15 164:8
243:16 263:13,14 324:12 329:3 184:5,6 185:10 170:14 173:14
264:7 280:10 332:20 334:1 186:9 189:7,9,22 174:13179:1
302:8 335:9,10 goal 10:16 31:15 190:4,6,9,11,17 182:2 187:2,3,17
globally 16:7 32:6 33:19 35:5 194:5195:9 188:5,15193:1
17:11,14,17,19,21 93:20 136:3 210:5 199:14 203:1,11 205:12 215:4
18:4,8,20 19:6 260:3 270:14 203:13,16 204:10 224:17 227:19
20:1,6,16,22 21:3 296:11 305:8 204:12,16,20 228:6,8 230:20
21:14,17 23:13 306:4 209:1213:7 214:1 234:12 237:14
27:15,19 29:16 goals 167:6 182.7 215:19 218:15 245:20 253:2
30:16 60:18 63:20 | goes 8:123:16 219:5220:14 259:1 262:16
210:14 230:18 97:8109:3181:21 221:18 229:18,19 267:4 268:12

www.Capital ReportingCompany.com
202-857-3376




government 8:4
48:15 155:11
grade 303:4 3159
gradient 97:12
gradually 273:19
gram 105:9,9
grand 226:7
grantees 13:2
grants 41:14
granuloma 159:12
granulomas 848
graph 144:22
graphical 155:6
grateful 9:8
great 8:1740:2,15
46:958:16 63:2
63:16,21 68:11
72:186:20 116:13
126:3,10 158:11
184:14 187:1
189:7 198:19
224:18 226:19
229:1 230:3 232:3
232:7 235:1 236:9
239:14 240:4
280:5 304:18
308:16 310:8,8,13
321:21,22 327:15
327:21 329:16
334:7,7
greater 35:20 38:6
151:4 172:2 202:8
235:4,5 256:2
291:16 321:5
greatest 13:2
67:11 114:3
greatly 202:1
262:9

ground 155:14

group 2:157:21
12:1514:1341:11
42:1943:17 50:14
57.465:17 80:18
88:14 89:19 107:7
129:2 144:14
176:21 198:21
213:22 216:3
245:11,22 246:11
246:12 247:13
249:18 255:13
259:6 274:19
275:6 279:2 286:4
289:5 298:15
301:6 311:16

groupings 119:17
134:18

groups 8:39:10
45:17 47:16 57:2
107:15 138:19
155:12 187:9
198:22 246:10
256:18 262:21
263:12 266:16
267:1275:12
286:11,12 296:6
299:14 301:5
325:18 328:3

grow 164:1180:1
195:13

growing 74:15
141:4

growth 84:21
104:18

guarantee 109:2

guaranteeing 49:3

guessing 109:11

guidance 20:10
52:18 191:4
195:19 202:2
205:7

guide 9:2115:13

guided 331:3,8,8

guideline 324:16
328:20

guidelines 13:19
56:8 241:20 247:6
249:15 250:16
302:18 303:1,3
307:16 324:17,22
325:12 326:5,17
327:1,13,20
328:14 329:2
333:9

guinea 87:17

gumbo 70:19

guys 108:13

h

h 16:18

half 133:18 218:17
219:13 304:19
320:5,13

hall 112:21

hallmark 84:9

hampshire 1:14

hand 139:22
140:15 144:21
145:1 151:3,4
159:15181:21
187:11 223:18
237:12 307:2
310:22 322:4

handful 117:8

TB Workshop July 19, 2017

[good - hasten] Page 33

277:8 280:15 green 92:19170:1 | guarantees 109:1 | hands 39:5

281:6 284:12 230:5231:3232:2 | guess 15:3120:4 | hanging 333:17

203:5312:14 235:14,21 249:8 123:13127:19 hann 5:2

313:7325:9326:3 | greg 133:15 169:14 179:19 hanna 2:912:17

327:4,5 grew 315:3,5 304:18,20 317:7 12:17 42:1 152:16

gotten 236:22 grind 76:15 3255 153:1,5178:6

happen 42:7 50:6
51:197:20 181:15
happened 101:21
101:22
happening 27:12
55:14 56:12 57:14
97:4 325.17
happenings
316:17
happens 38:21
77:2 100:2 109:22
133:10 289:17
happy 58:6 60:14
153:13 160:12
hard 52:362:6,22
112:9121:4
181:20 182:3
188:10,11 204:20
273:8286:17
299:15 317:9
326:20 333:2,8
harder 157:4
182:2 204:12
333:19
harm 60:6 279:13
harmonization
137:17
harmonize 61:13
63:2,18 129:1
131:17
harmonized 243:8
harms 279:12
harrington 64:14
harsh 127:16
hart 286:5
harvard 318:20
hasten 229:11

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[hat - home] Page 34
hat 302:17 heart 97:10,11 189:22 206:10,20 | histopathology
he'll 123:2 heat 88:17,19 242:13,22 312:1 89:1
head 14:1,4 heavily 64:8 high 16:819:11 historical 198:20
224:13 318:7 held 227:21 232:8 24:173:20 80:2 198:21 199:3,6
334:12 help 6:14 27:22 105:18,19 108:13 273:11 296:7
headed 227:20 28:14 40:14 42:12 113:11,22 114:1,2 | historically
238:2 50:18 51:2057:1 114:6 118:2 273:13 307:2
heads 98:15 63:18 77:16 91:6 128:19 139:21 329:18
health 13:16,21 159:11 174:4 163:1 185:3,4 history 64:17
20:1025:1227:18 | 227:1 230:6 238:9 192:19 193:3,12 236:8 282:9,17
31:14 226:16 243:1 2478 261:3 193:20 195:18 314:19
227:6 243:16 266:4 316:3 197:2,5204:1 hit 66:22 105:15
280:21 281:1,20 323:11 326:10,18 205:20 236:1 159:9188:10,10
312:22 318:21 329:2 240:17 256:18,22 188:11,12
320:10 322:14 helped 138:13 257:12,14 264:19 | hitting 105:19
331:18 helpful 43:855:19 274:8 2776 hiv 7:518:6,11
healthcare 102:5 63:7 138:11 283:21 284:14 41:6 43:16,20
142:10 208:20 174:10 198:1 286:8 295:3,11 47:20 55:19 96:9
healthy 37:8 210:4 270:8 299:8,10 300:21 107:1 139:4 144:3
106:16 107:9 271:18 308:21 331:21 144:4 170:6
251:18 helping 61:13 higher 29:1951:6 188:11 232:17
hear 9:10,11 153:21 230:7 52:1177:12 88:19 264.10 265:21
80:17 106:6 261:7 304:12,13 169:13 183:16,16 271:20 275:22
115:20 153:1 helps 60:22 210:10 236:4 278:22 286:7
168:6 173:18 200:21 256:12,13,18 297:21 3155
207:2 224:18 hep 37:15 286:6 291:21 hoc 112:16
267:8,10 311.22 hepatic 262:18 299:17 hold 31:547:9
318:17 hepatitis 37:11,17 | highest 32:11 135:12 219:21
heard 34:1650:10 55:20 56:14 105:18,20 holding 76:8,11
52:14 117:17 hepatotoxic 25:20 114:4 147:21
122:2 133:8 hepatotoxicity highlight 229:18 | holds 60:13 64:18
153:10 158:21 25:19 26:2,9 231:10 235:6 138:1 239:14,17
163:10,10 166:11 | hereto 336:11 highly 20:2023:11 239:19 295:6
167:6173:14 heter ogeneity 49:1114:9132:10 | hole 55:3
182:7191:1 90:14 231:12 188:16 190:7 holistic 42:3
216:10 218:1 290:11 193:9 203:7 hollow 67:8,14
226:11,20 238:3 heter ogeneously 220:15 255:21 68:10 70:11,22
2615 262:8 86:11 hike 62:9 71:372:994:9
263:20 267:18 heter or esistance hikes 62:5,20 104:9 156:20
272:18 284:2 146:4,4 148:21,22 | hindsight 176:22 159:5,16 160:18
299:8 317:13 149:8 hinge 203:17 161:12 162:11

hearing 9:13,18
10:4 31:17 64:15

hi 11:16 14:6,12
higgins 2:115:7
14:6,6 189:10,16

hinting 180:16
histogram 108:5

219:18 305:15
home 94:7

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[homoplasy - implication] Page 35
homoplasy 148:5 | houston 3:10 hypoxia 87:4 imaging 42:20
hone 154:16 hplc 186:1 hypoxic 85:5 137:22 239:14
honest 314:9 hrze 35:7 36:12,17 i immediate 18:16
hook 48:21 193:10 198:15 o . . 47:459:7
hope 10:437:2 203:11 204:17 'a'rl'!f_g; 2141422 | mediately
45:18 50:2 52:9 213:22 288:5 icu .183'18 273:4281:8
69:972:5103:10 | hrzx 204:17 idea 30:12 35:13 immensdly 138:11
131:19 157:18 huge 62:9141:13 66:17 79:9 99:10 183:1
182:17,21 243:15 147:1 166:19 1 46'1 18.2'3 16 immune 42:22
243:21277:14 178:1195:13 222:15 16.2’27'19 68:21 84:17 90:20
291:11 305:19 218:18 220:1,9 228:22’232'6 ' 91:19135:2
334:15 222:11 226:17 237:1 265; iO immunity 133:5
hopeful 246:5 234.8 262:6 268:1 5 2§6'1O immunoassay
hopefully 6:18 266:10,10 267:14 ideal ' 48' 4 1é7. 17 1646
37:4 190:6 224:9 271:20 276:19 32615 528' lo' immunocompro...
238:10 262:4 315:11 322:1,4 id eall.y 182'.13 91:21
278:2 hughes 2:1214:3 219:3 ' immunosuppres...
hopes 33:8 14:3311:9327:17 | . oo . 183:13
220:12 221:4 | .
hopewell 102:18 | 331:14,14 :gﬁi i 010 o0 | impact 13:332:0
hoping 39:13 human 69:17 195:27 126'i9 33:14 35:20 78:6
40:10 51:5 56:7 83:2190:14 91:16 identi.ficatioﬁs 83:11 84:16 88:10
03:18 143:18 94:2,22104:11 297:92 92:294:21 129:3
hopkins 2:21 151:2 212:15 id enti.fi ed 70:10 166:1 167:14
14:16 65:12 263:9271:12 93:7 168:15 ' 186:16 192:18,19
24720 humans 84:6 20.8'12 2'30_1 193:3,12 197:2,5
horizon 117:7 91:1098:8 133.8 26 4: 9 286: 4 17 204:1 205:14,20
hospital 102:5 133:10,12 identilfies i4’3'8 234.8 248:21
hospitalization hundred 147:8 identify 32:8 '39_9 impacted 163:15
24:2,12 hurdle 195:18 1386 1 40'i6 | impactful 299:1
host 68:14,18,20 | hurdles 61:13 141:6 146:8 impacts 26:6
68:20 84:16 hydrophilic 89:8 149:22 185:12 124:9
133:17 150:20,21 | hydroxide 126:8 5 47:12 279: 6 imperfect 124:16
152:10172:8 129:7 131:9 id enti.fyin g '71_17 implement 157:21
hosting 44:1 116:4 | hyper sensitivity 308:10 ' implementable
hot 72:8 26:11 251:2,13 iedea. 144:2 208:12
hour 108:1114:18 | 252:4 ignor ed 1i6'5 implementation
126:1 304:19 hypha 183:11 igra 140:11 ' 167:15 184:20
334:12 hypotheses 75:7 | .. o 1§'18 217:20 332:9
hours 28:12 hypothesis 156:10 | ., 1 ate '25_15 implemented
107:13127:11 170:17 184:17 249:6 ' 63:10 163:12
143:8 164:15 200:19 248:3 iIIustr.ated 119:22 167:3,5
housed 245:4 hypothetically ustr ates 121,'20 implication 78:7
household 264:17 125:21 ' 298:22

imagine 89:14

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[implications - indication]

July 19, 2017
Page 36

implications 5:17
160:11 280:13
281:14 298:19
299:19 320:17
335:9

implies 98:6

imply 331:16

import 64:4
331:20

importance 47:5
117:10 154:20
157:11 160:6
164:19191:13
246:20 247:10,11
247:15 255:15
285:21 299:6
312:1

important 4:7
6:16 8:22 9:4
37:15,1944:1,14
47:1348:1251:11
60:18,19 61:21
65:21 73:3,6,9,22
74:581:22 85:8
86:11 88:12 89:15
94.18,21 95:1
107:8 112:22
116:22 123:17
128:11 144:22
146:11 152:2
154:10 156:1,8
158:10,22 159:9
159:20 161:6
162:13 163:18
165:4 166:3 175:9
175:19 178:14
179:1180:13
184:10 191:22
205:20 208:7,21
213:14 225:19
227:1,6,14 229:21
243:10 247:21
248:7,10 258:1,12
258:15 266:13,16

270:5,19 273:5
275:17 276:21
277:16 280:17
281:2 282:1,20
285:2 287:6 296:2
299:22 301:11,14
301:21 303:19
312:3,7 313:16
323:20 325:21,22

importantly 67:16
139:20 155:13,18
227:10229:13
230:10

importation 61:12
63:17

impossible 184:2
216:22

impressed 97:1
130:19 314:10
334:16

impressive 171:12
172:12 259:2

improve 30:1
35:1443:19 93:13
110:2 160:19
178:19199:15
238:4 243:1 260:8
301:19 315:11
323:6 335:7

improved 35:15
121:17 122:7
234:1236:14

improvement
34:13103:22
237:20 253:12
256:8

improving 10:17
33:8 124:16

inaccessible
316:10

inappropriate
279:15

inaudible 282:6
289:22 3169

inbred 90:11 98:8
incentive 54:14
276:11
incentives 28:3
49:5 278:15
incentivize 54:21
incidence 17:12
31:1562:13
incidents 32:7
include 55:4,11
81:18 118:6 154:4
154:18 155:3,21
241:15 276:21
279:17
included 54:6 56:9
57:1965:8 71:11
100:20 148:7
233:11 251:2
272:17,19
includes 91:14,17
294:7
including 8:1
19:17 53:14,22
55:8 56:11 107:1
110:22 111:11,21
139:9 140:4
142:18 156:20
159:15 163:19
172:21 190:12,16
202:20 245:14
247:2 268:21
301:19 306:13
inclusion 53:9
58:2 266:8
income 7:1619:11
incomplete 151:18
255:21
inconsequential
309:11
inconsistent 81:8
inconvenient
28:13
incorporate 69:1
78:4

incorporated 92:4
233:13 301:16
incor porating
93:13173:1,3
178:20
increase 22:20
23:2 33:21 42:12
51:2113:18,19
115:2,2 137:10
148:11 150:18
151:13,20 176:17
180:2 209:11
253:14 254:4,6
300:14
increased 22:19
23:237:5135:8,9
135:9,10 172:17
176:13 194:16
260:1 262:9 333:1
increases 22:21
increasing 33:19
48:8 51:7 93:10
250:1 300:10,12
increasingly
248:20
incredible 314:2
incredibly 165:4
183:3 273:16
278:22 279:2
incremental
306:22
ind 59:2
independent
43:17 168:19
172:2 191:8 2348
291:13 302:8
321:13
index 103:13
india 19:10
indicate 231:12
indication 58:11
191:20 205:17
326:22 328:8

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[indications - integr ated]

July 19, 2017
Page 37

indications 297:15
325:17

indicator 42:21
241:10 253:5

indirect 248
289:3

indispensable
298:6

indistinct 74:16

individual 25:17
26:3,527:10 28:5
40:22 43:953:17
59:265:771:16
93:14 98:12 109:7
109:12,13 120:19
120:22 121:2
148:9 150:6 159:3
166:21 175:3
181:16 195:17
24421 248:2,15
248:21 252:14
269:20 278:10
324:21

individualized
114:13 300:6

individually 61:16
154:1 155:3
188:21 196:14
254:19

individuals 6:16
102:12 140:17,19
144:4,5

induced 123:20
151:3

induction 313:21

industrialized
161:15

industry 5:973:11
96:15 207:3
22421 225:2
227:14 278:15
296:17

industry's 225:20

inefficient 295:14

inevitably 282:6

infancy 284:18

infants 266:12

infected 68:17
75:19 144:3
264:15 286:7

infection 17:5
31:1568:6 74:2
90:6 141:21 149:5
254:17 261:17,20
262:3 2633
26415 265:6
270:18 275:22
276:20

infections 105:10
183:10

infectious 14:1
18:17 73:10 96:3
117:1 224:13
313:19

infective 12:213:8
14:5,8,21 15:2
161:2 189:19

infinity 169:5,6

influence 45:14
68:14

influenced 249:15

inform 4:415:18
59:970:16 72:14
72:1591:12 178:2
179:21 313:8
331:11,22

informal 10:8
2946

information 16:10
36:9,13 38:9,20
39:14 42:4 435
45:22 46:12 50:19
57:1959:12 64:10
85:12 91:22
101:11 118:8
136:15 147:16
152:5 160:21

172:7 173:14
176:1,9 178:13,20
185:20191:11,14
191:16 193:4,5,8
193:14,22 196:4
202:4 240:19
250:17 268:8,16
287:6,7 294:7
302:9 303:15
305:14 326:13,19
327:8

informative
124:14 231:13
313:14

informed 91:10
109:6,6 233:16
252:8 287:21
294:13 305:13

informing 71:10
173:5285:11

informs 311:3

infrastructure
141:16,19 155:13
155:17

infrequent 328:10

infrequently
323:21

inh 112:4 249:19
250:20 252:9
323.7

inherent 40:21
176:1

inhibiting 46:18

inhibitors 112:13

inhibitory 103:17
105:12 148:11

initial 36:7 251:22
286:8 299:12,21
313:22 325:16
331:6

initially 77:19
189:15 216:15
234:15 245:3
248:4,14

initiate 32:14 40:5
initiated 253:10
273:18
initiation 135:10
initiative 12:19
153:3,7,17 230:17
injectable 20:19
injectables 17:4
40:13 238:22
injury 151:3
innovated 319:17
innovation 64:20
innovations 28:4
innovative 51:17
240:13
input 138:13
insanity 272:8
inset 169:9
inside 68:19 84:3
84:3,12 85:7
86:20 97:17
insights 138:2
insist 295:4
instance 203:10
253:4 297:18
302:11 314:1
instantaneous
217:19 2185
institute 2:93:3,5
12:12,19 96:6
139:3 152:19
153:3
institutions
155:12 296:17
insufficient
172:19 285:19
292:14
insulin  189:2
insurance 54:1
integrate 88:11
213:13 292:6
integrated 95:6
179:17 302:2

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[integrative - isoniazid]

July 19, 2017
Page 38

integrative 301:17
intend 303:15
intended 54:13
294:15 307:5,9
intense 282:4
intensive 19:21
20:321:427:16
27:22 160:21
161:11 166:15
183:14
intensively 325:2
intent 164:21
165:2
intention 121:18
intents 214:5
inter 22:17 98:12
interaction 56:21
91:19 233:11
252:1 282:12
301:19
interactions 22:9
26:15,20 112:13
173:12 271:19
interacts 27:1
interest 10:14
11:1 14:17 38:10
76:18 94:6 96:15
124:10 126:13
152:13 237:11
239:7 244:17
2471
interested 11:2
97:5153:21
159:20 173:3
254:11 260:8
335:4 336:12
337:8
interesting 117:9
122:10 134:5,13
168:18 209:13
228:17 276:17
286:15 287:5
306:3 309:6
318:18 323:13

333:15
interestingly
284:10,17 286:3
290:19
interface 155:20
interferon 17:6
38:4
interim 292:8,13
294:11
interindividual
113:22
interlab 161:11
intermediate
137:4 292:11
301:13 310:18
intermittent 251:9
251:19
inter mittently
249:4 251:1
internally 226:3
inter national
16:17 125:4 142:1
245:12 2477
260:7 277:11
inter nationally
25:2,5,7 125:8
276:18
interplay 22:18
interpret 176:10
177:18
inter pretation
147:20

inter preted
195:12
interrelated 23:11
interrelationships
93:15
interruption
95:12
interspecies 90:9
intertwined 213:2
interval 201:13,14
202:12

intervals 92:17
intervene 186:13
intervention
124:2,4,9 269:6
299:2
interventional
295.5
interventions 28:8
32:21
intestines 97:9
intracdlular
78:12 84:19,22
intricate 211:12
introduce 10:20
15:4 31:10 68:13
95:22 189:16
207:4 269:3
280:19
introduced 172:16
271:4
introduces 66:17
introducing
278:11
introduction 4:3
13:19
introductions
11:6
introductory 4.3
intuitive 169:7
invalidate 86:1
invest 64:.6
invested 63:1
investigate 240:12
investigation
206:18 267:16
investigational
195:20
investigator
170:17
investigator s
249:17
investing 41:14
investment 32:17
137:13

investments 32:9
45:12 141:14

invitation 65:20

invite 174:1,5
305:6

invited 168:2,3
247:20

inviting 16:4
280:17

involve 121:11
318:3

involved 7:229:11
11:4 86:12 135:15
189:20 209:1
211:14 244:10
249:2 307:13
311:12 314:3
324:18 325:15
334:22 335:5

involvement
269:16

involves 262:1
265:8

involving 168:20
268:13

ironic 244:1

ironically 229:10
261:6

irony 2335

irrelevant 214:12

islands 105:3

isolate 16:21
181:21

isolates 118:22
319:4

isolation 22:17
755

isoniazid 16:18,22
20:2,4 21:10,12
21:15 25:21 26:10
26:16,18 29:2,5
35:4 40:7 98:3
99:7,17 110:2,5
110:10 112:6,10

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017

[isoniazid - know] Page 39
119:17 135:16 jeopardy 65:1 k kind 16:1519:5
25055 25156,7 J__eremlah. 252:17 karen 2:115:7 27517 3152 43:5.
252:2 274:18 jim 244.2 14:6 189:16,17,21 44:22 45:12 46:15
283:12 jindani's 120:13 206:3.5 49:7,12,22 50:15

!sonlaz@s 1?0:12 !ob 194:3 1.65:18 keebler 110:17.17 50521 5.1:20 5?:21
|ssu§ 7.1. 22: 14.1 joe .3.11 11:22 keep 63:195:15 56:1 57.1.6 58.7.
27:2 28:22 57:21 _ 98:9 o | 08:13 152:3 174:3 58:22 59.10 61.?
64.?? 83:21 98.16 John. 2:6 4.6.13.12 101:13.17 196:10 61:8 63:8,20 §5.3
122:15 12.3.17 15:12,14 ?Tl.4 199:21 203:22 65.§ 68:18 76.17
125:3 128.1_2 . ﬁ9.19 1.50.8 | 2268 229:21 100:17 101:18
176:10 18_7.16 | jo n.s 2:21 14:16 328:10 334:13 111:17 125.18
214:9 222:1 223:9 _ _65.12 keeping 2405 162:4 173:16
256:16 289:8 join 6:6 kelly 251:17 175:3179:8 190:4
293512 302518 !o!n_ed 31:?0 kempker 111:3 19155,19 192:17
318:22 322:20 joining 15:12 kenya 125:16 192:18 193:3
324:10 139:3207:6 126'6 194:3,4 196:22
!ssued 25.0:16 | 224514 334:14 key 58:370:14,16 197520 200:2.
|sa,|(.es 18..16 22..8 . 335.1I3 | 73:18 79:4 83:19 203:3,22 295.3
22:10 3.3. 10 4%3.20 journal 9:1 | 128:22 129:2.6 214:22 216.1'4
48:6 56:22 59:6 journey 331:16 131:6,13 176:10 225:3,15 238:13
64.1372:276:20 | judgment 202:6 201:20 226:4 315:3,8 321:2
86:18 87:2,21 _ 203:17 979'5 30114 kinds 59:20 67:12
90:7 111:22 jugger naut 302:14 70:12 83:2 100:9
119511 122321 . |243:2-2 kg 99:9,19.20 174517 180:8
124:13 128.1§ july 1.19 105:16 106: 1 ’ 323:9 |
141:5,16 1A_f5.17 Jump. 25:11 108:9 113:14,14 nevv. 215:6
163:19 184:11 _ 324:19 kick 16215 250:21
190:1 213:6 jumped 62:10 Kickoff 97:19 knocks 112:9
221:10,18 266:20 | june 165:2 kid 2656 ' knoll 207:7
267:14 317:20 june's 98:16 kidney .26'2 know 6:227:8,9
| 330:19 | junior 274:.8 kids 11:18 262'5 7:1.3 10510,2.2
item 4251 justice 221:16 262:22 263:12 15:530:531:4
iteration 91:13 justification 264:5 11 273:14 35:6,14 40:6,17
92:14 174:17 205:8 974:8.9.9.15 43:346:4,9 47:21
iterative 234:4 . 259_: 16 295:14 275:16,18 307:21 48:16 53:19 54:10
j justified 215:22 Kill 104:19 212:14 56:16 59:5,12
o e 222 o cota ol s
jeff 11:16307:20 | . ~ % killed 293:14,17 : ' :
. ) justify 1757 " . 104:4 106:8
308:4 314:18 _ killing 83:12 _ :
jeffrey 39515 | 208'.|16 - 99:21,22 100:1 129312 ;131-20_7
260:12 Juvenile 27110 1 i jogram 99:8 128;12’122_18-
jeopardize 60:15 kilograms 99:13 133:3 56 7.143'8
' izi : 330:21 DA '
Jeopardizing 49:9 157:18 160:19

www.Capital ReportingCompany.com
202-857-3376




[know - leads]

TB Workshop

July 19, 2017
Page 40

163:5,18 164:5
166:8 172:11
176:5177:2,5,11
182:2,12 184:13
184:16 188:16
189:17 195:9
196:16 197:18
199:13 209:9,15
209:19 210:2,4
213:6 215:3218:3
218:21 221:10,16
221:17 223:5,10
223:16,20 234:7
238:9 242:21
245:3 246:9
247:16 248:1
249:5 250:7 254:2
258:19 263:8
266:2 270:1 272:4
273:8,15 275:20
276:12 277:8
278:22 279:19
284:5 305:15
306:5,22 307:20
308:5309:11,14
310:12 313:8,19
314:10,16 321:10
324.6,21 325:1,11
326:15 3275
328:12 333:20,22
334:12,18

knowing 43:10
47:552:5109:10
114:7,8 223:14
299:20 307:21

knowledge 132:20
147:11 215:11
265:3 311:3 336:7

known 91:17
119:12 123:18
145:17 170:16
201:19,21 214:11
253:7 270:12
307:16

knows 96:13
210:4

korea 236:10
2374

kramnik 78:4
84:5 85:5,12,15
85:1986:16 87:1
178:20 238:7

kyung 115:14

lab 11:12 96:5
115:12,13,15
125:22 126:5,6,15
128:11 129:5,6
130:21 131:1
160:10 183:9,22
235:19

label 170:21
227:16 326:4
327:14

labeled 40:20
196:15 202:1
208:4 297:4

labels 233:3
325:10

labor 166:15

labor atorians
130:21

laboratories 73:.6
125:15 161:8,18
163:12,20 227:12

laboratory 40:18
90:12 96:4,6,16
96:17,18 107:21
116:19 117:10
125:2,17 141:5
145:15 161:19,20
230:10 232:4
237:14

labs 106:12
125:11 128:7
130:14 131:2,15
137:14,15,15,15
141:19,20,20

142:11,14 159:17
183:22 184:1
222:4 236:3,3,5

lack 125:7 127:14
216:8217:18
251:14 267:2
268:7 269:22
293:13,15 315:18
323:12

lacking 323:9

lactams 96:9
183:15

laid 229:2

lam 152:16 156:20
162:18 164:4,7,8
164:11 165:6,8
167:11,15173:3
218:1 239:17
242:8 294:1 310:7
310:15 334:3

lamb 42:18

lancet 119:16
295:1

landscape 4:4,7
9:18 15:17 70:5
167:13 259:13

language 58:1

lanoix 254:11

large 6:117:13
75:20 85:19 86:7
128:17 139:18
142:12 155:4,9
191:11,18 203:8
203:12,14 205:6
221:6,8 222:19,19
230:13 245:16
254.8 258:20
259:2 317:6,21
323:3,6,14,17
324:1,7 325:4

largely 70:1973:5
77:15 84:14 249:4
314:6

larger 84:687:15
113:19171:11
222:5,12

largest 7:14 244:2

larry 11:19

laser 89:21

lastly 68:874:14
131:19170:20
236:6 237:17
242:12 301:21

late 8:2041:12
57:8,11,12 98:21
200:2 211:17,17
212:12 230:1
246.7 272:17
290:2

latent 17:418:14
21:823:18 28:21
140:20

latvia 231:11

laudable 182:6
328:17

launched 153:18
229:20 231:4

lausanne 41:15

lawrence 2.7

laxity 48:8

lay 16:16

lc 90:2

lead 12:2231:13
37:2177:1191:16
191:19 194:2
198:5 205:16,18
22715 232:4

leader 14:7,20
189:18 280:9

leadership 44.6
130:20

leading 13:17
160:6 231:21
246:18 282:16
328:5

leads 118:21
122:15 124:9

www.Capital ReportingCompany.com
202-857-3376




[leads - list]

TB Workshop

July 19, 2017
Page 41

138:19 269:15

leap 160:1,1
219:12 252:12
325:7

leaps 305:10
306:22

learn 130:22
177:15,15 220:1
277:19 2859
314:4,9 315:13
316:16 317:1
318:10,15 319:5

learned 5:16 32:2
32:1191:22 174:2
178:2 269:18
280:12 281:13,21
283:8 298:14,18
302:16 304:14
314:15

learning 9:13
49:18 283:10
302:2

leave 43:245:11
72:11

led 153:3253:11
257:15 281.6
288:3 324:17

left 97:11119:16
139:10,22 144:21
145:1 201:10
202:10237:12

legal 155:17

legislation 142:1

legidative 55:2

lend 76:18

lends 68:11

length 166:11
291:7 302:12

leprosy 311:15

lesion 83:2284:1
84:2,13,13,13
85:389:390:1
106:20 110:20
111:7,15179:9

lesions 68:20
69:19 78:10,10,13
78:13,15,17 84:11
85:4,19 86:7,19
87:9,18 88:18,19
88:22 89:7,12,16
90:395:397:13
111:1

lessem 2:154:12
14:12,12 43:16,22
329:3

lesson 315:13

lessons 5:16 174:1
269:18 280:11
281:13,21 283:7
298:14,18 302:16
304:14 314:14

letter 16:17
119:15 164:21
165:2 252:22

letters 102:11

leukemias 98:20

level 16:883.7
120:19,22 121:2,5
122:15,16,18
146:2 187:18
291:9 300:1
326:13 328:22

levels 61:22 90:19
151:13,17 265:9
285:20 295:7
333:16

levo 111:16

levofloxacin  106:1
106:2 110:12
111:10 246:2

If 166:11

liabilities 41:5,7
43:9

liability 34:454:1

liberally 329:14

liberty 207:16

licensed 265:12
272:2,3

licensing 273:1

lienhardt 2:17
5:18 13:15,16
206:4,14,21 280:9
280:14

life 125:20133:19
209:9 278:5
279:16

lifeblood 243:21

lifecycle 154:11

light 107:9230:5
231:4 232:3
235:14,21 242:9

likelihood 123:6
148:5 243:2

likewise 99:16

limit 72:20169:12
202:15 283:16
289:14 319:19

limitation 287:13

limitations 52:7
69:16 224.7
226:19

limited 7:16 66:2
73:1574:4 85:18
88:790:1394:17
125:10,13,15
141:10191:19
194:15,17 205:16
205:17 225:21
230:12 231:1
233:2 247:3 253:7
265:17 272:6
293:8 294:5
300:20 314:12
321:14 326:14
329:1

limiting 218:20
262:7

limits 176:2
217:19 293:15
314:20

lindsay 53:14

line 20:18,19 86:5
96:14 102:19
132:12,12 141:9
141:10 149:10
150:13 169:10
170:18 201:8
202:9 209:10
210:9 230:15,16
231:19,20 234:14
235:15 236:4
239:9 268:4
290:17 304:5
307:6,13 319:3

lineage 148:6

lines 221:14 222:8

linezolid 34:11
51:958:1359:11
96:9 120:8,12
215:7 217:3
234:10 236:16,17
237:6 238:19,20
241:16 257:17,20
257:22 258:5

lining 89:9110:16

link 38:14

linked 84:4103:14
103:18 104:7,8
259:19

links 64:11

lipid 1355

lipoar abinomanna
164:5

lipophilic 73:21
89:11

liquid 118:7,9,19
119:3122:17
127:22 130:5
132:1 145:13
172:21 256:19,20

list 22:1526:3
30:1864:1,8 65:3
89:10 189:5
230:11 243:18
297:16

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[listed - lot] Page 42
listed 117:8 loads 250:1 36:14 51:4 58:5 143:5,19 144:3,15
144:20 152:20 lobue 2:18 4:6,8 58:21 61:18 69:2 147:12 148:4,5,18
listen 242:18 13:10,10 15:13 75:1577:5 80:13 148:19 150:3
listing 206:10 16:4 31:9,11 82:6 83:11,14 168:13 175:11
lists 26:12,19 43:15 44:18 63:5 86:7 88:592:9 196:21 211:8
literally 162:15 95:22 112:22 100:14,18 101:10 213:14,17 222:18
literature 88:5 138:16 187:16 103:9 104.22 225:17 228:2,19
151:7 204:21 located 96:4 105:1,5 108:5,19 231:14 232:18
317:2 location 198:17 123:4131:22 234:13 237:5
little 6:9,1410:10 |loci 147:9,17 148:3,9,13 150:4 238:1 242:13
10:1117:1620:8 | lock 129:20 150:5151:6 253:10 255:16
34:12 36:1 42:1 log 12114 172:18 175:10 256:22 257:18
101:8 116:7 117:4 | logarithms 118:11 176:4,11 177:18 259:11 268:13
139:11,15 143:13 | logic 249:21 177:19 187:1 279:11 282:9,15
146:5,5 148:20 295:12 211:16 213:1 286:3 287:18
149:12 153:9 logistical 300:17 215:12 216:3,4,11 289:12,17 290:7
177:14 185:8 logistically 293:3 218:12 219:6 290:14 291:4
191:5195:14 logistics 6:9 225:7 222:20,22 225:3 293:13 299:5
201:1 205:2 logit 169:3 227:16 235:18,20 300:7 304:13
207:13 208:14 logs 313:20,20 238:15 239:12 310:10 312:1
209:6 212:19 long 7:1022:4,9 253:11 254:14,19 315:2 319:8 324.5
214:18 215:5,17 40:12 58:10 68:2 256:12 257:15 326:21 332:1,10
215:19 218:9 83:17 100:13 258:7 273:12 looks 36:281:4
224:19 226:22 109:8119:14 280:19 283:6 82:18 100:6,8
228:16 233:14 120:17 126:6 284:11 287:20 115:13 143:16
240:2,4 241:5 133:19 186:3 290:4 303:19 171:13 238:6
263:19 264:4 193:8,14 198:18 308:17 310:7 lose 202:7 203:18
267:5272:18 227:5249:5253.:6 | 312:3,19 326:20 243:22 302:13
274:2 276:7 253:19 294:7 328:1332:3335:2 | losing 166:20
281:16 295:10 300:20 320:15 looked 37:776:1 204:4
305:6 306:19 321:6 334:5 93:999:7126:14 | loss 128:2
317:15329:14 longer 22:4,22,22 169:15 183:6 losses 24:17
331:15 333:12 24:11 29:1 86:9 253:8 255:17 lost 128:5200:15
live 222:2 122:18 285:22 looking 27:19 lot 6:48:2116:10
liver 97:9151:3 299:17 313:5,5 29:11 30:1,13 22:723:2132:17
liverpool 32:2 321:17 36:22 37:3,22 38:939:1841.2
285:16 longevity 330:6 39:21 42:6,16 42:9,19,21 45:3
living 7:5265:21 | longitudinal 44:19 60:1 69:4 45:20 48:6 49:3,6
271:20297:21 291:12 71:16 82:8,10 49:17,19 50:19
lj 130:16 longitudinally 86:6 87:15 101:1 53:20,21 56:8,10
load 37:13165:89 | 136:4 107:22 113:3 56:12,15,22 57:4
166:9 289:12 look 7:209:15 117:22 124:21 58:12,15,16 60:6
293:22 10:4 23:13 24:21 126:11,12 132:20 60:19 62:4 63.7
31:17 35:1 36:5 133:2140:15 64:10 76:10 79:8

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[lot - maryland] Page 43
80:7 83:16 95:8 256.6 261:21 274:12 manufacturers
98:4,12 100:5 ltbi 17:419:4 26:8  makers 324:16 63:164:5307:17
107:3 114:20,21 30:10,15 246:7,22 327:20 manure 102:20
121:18 124:1 249:20,22 250:3,7 | making 6:628:10 | map 88:1990:16
129:9 130:22 264:13 46:2 97:6 102:10 101:4
133:10 137:15 lucky 181:18 116:11 156:7 maps 88:17,18
139:12 141:15,16 | lump 322:10 157:1162:8 163:7 | marco 3:54:21
145:7,7 147:3,7 lunch 6:1195:14 165:17 1779 12:10 138:17
147:21 156:2,7 95:16 173:9 1846 255:15 261:9 158:3 163:11
157:4 158:20 189:14 268:15 277:10 margin 20122
160:3,9,16 161:3 | lunchtime 6:14,17 293:9294:13 202:3,7,15,17
162:2 163:19 lung 75:2276:1,7 314:2 203:15 283:15
173:14177:6,12 76:15 86:12 165:9 | malabsor bed 301:8
177:20 180:9 lungs 76:20 77:20 112:5 margins 51:15
183:19 188:2 97:10 malabsor bers 222:20
190:3,4,6,9 lurch 328:.6 108:15 mark 33:2164:14
217:16 226:15 m malabsorbs 186:8 209:14 210:4
233:20 238:8,16 . _ malabsor ption marked 252:4
240:3 259:12 m225821%21%2218§ 14 107:1,17 257:21
265:2 275:18 mi 202’: 5203:7 maldi 88:15 markedly 193:17
277:9304:21 mac 45:19 male 99:14 193:21
311:16 313:18 macrophage 89:4 mammalian 84:6 | marker 124:14
315:16,19 316:6 macrophages 85:7 mams 240:16 126:12 226:22
316:16 320:8 . . 241:2 292:15,20 239:18 284:22
mad 38:3,13 39:3
323:19 madhukar 144:14 316:20 markers 42:22
lots 8:126:20 846 maggie 115:17 man 219:12,20 124:21 137:4
95:9130:10161:1 . . manage 24:12 148:6 269:22
magic 315:13
163:8,22 317:1 magnitude 17:13 61:9 2919
319:9 . . _ manageable 59:14 | market 33:14
main 26:852:3
love 324:14 190:5 196:20 management 48:14 62:17,18
low 7:1517:12,20 2837 2897 98:18 3237 63:2,6,8,13,18,19
19:11 34:2051:15 293:20 303:8 mandatory 143:3192:14
56:13 62:13 maintain 61:21 207:21 229:13 276:13,16
105:16,17 110:4 12919 manipulate 68:15 329:13
112:17 146:2 maintaining 125:2 manipulated marketing 192:11
149:14,21 170:10 maintenance 127:10 markets 276:19
185:2 277:6 293.5 141:19 manipulating marks 113:2
326:15,19 major 26:13 164:5 67:17,18 marmosets 178:21
lower 34:1,17 250:22 260:2 manner 130:2 2387
35:19 82:19 88:20 970:14 293:12 198:10 marshall 105:3
101:3 109:20 306:22 22 309:22 mantra 188:11 martin 113:12
143:12 145:1 310:2 ’ manual 130:7 maryland 1:15
149:12,16 169:13 o _ 161:19,20 336:19
237:11 250:1 majority 16:9
56:12 144:10

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[massive - mentioned] Page 44
massive 134:14,19 296:2 302:22 measur ements 168:3 207:10
134:21 311:21 319:2,2,6 165:11 267:13 209:16 247:19
match 270:10 319:11 320:5,13 270:12 252:7,10
materials 10:22 320:18 321:4 measures 111:6 meetings 97:2
11:4 15:10 322:1,10,19,21 129:4 141:21 meets 36:21
mathematical mean 6:227:22 164:7 326:20
91:6 95:7 160:3 172:3,9176:3 measuring 163:15 | mel 3.7 5:6,10
167:14 168:17 187:10,16 191:2 183:15 200:3 13:4 34:11 184:12
matter 41:9 106:5 195:12 208:17 mechanic 104:11 187:5189:22
107:4 126:13 216:21 219:4 mechanism 207:4 224:11
127:2 129:15 221:19 267:10 112:15 160:11 280:15 295:21
321:3331:4 306:10 309:14 228:3 230:6 301:6 305:5 317:6
mature 235:3 310:7 314:8,9 235:14 328:2 319:20 323:3
maximizing 50:3 318:10,15 319:13 | mechanisms 137:2 @ 329:4
maximum 32:9 319:15 320:8 138:6,22 151:21 melinda 2:212:21
151:14 323:8,16 327:20 197:4,6 243:20 31:13136:11
mcg 108:4 328:9 331:16 306:9 member 13:21
mckenna 53:14 333:22 mechanistic 93:21 44.2 260:21
md 2:5,6,7,8,12,14 | meaning 70:12 media 67:18 118:7 | members 39:19
2:17,18,19,20,21 95:15 186:5 118:9 122:16,17 152:18 155:4,19
2:223:1,7,9,11,12 | meaningful 28:6 127:22,22 128:1,6 246:16
3:13,14 123:22 192:2 128:6,8,10 130:5 | meningeal 262:12
mdr 7:6 8:20 227:9 309:3 130:9,13 132:1 meningitis 261:8
16:2017:1,2,20 meaningfully 44.6 | median 111:14 263:5275:19
17:2123:16 24:10 | means 13:1 medical 11:15 mention 140:7
25:3,8 29:13,19 148:22 1517 15:22 24:1 99:4 152:14 157:11
30:19 33:15 34:9 157:1 203:3 2274 100:16 121:10 158:5161:5 199:7
34:21 48:357:9 267:19 272:9 228:20 262:17 219:1 264:13
105:2 112:19 279:19 295:3 318:20 281:16,19
113:6 150:9 172:8 296:11 298:9 medications mentioned 15:20
172:9192:21 meant 71:7 87:19 279:15 17:22 21:22 26:15
193:16,21 194:9 191:2 253:13 medicine 2:22 3.9 39:17 58:3 60:2
197:14 198:3,15 267:21 11:17 65:13 96:1 78:296:16 112:1
199:9,15 203:12 measure 68:4 98:17,19 115:22 137:22 142:19
203:13 206:17 102:4 106:12 260:13 160:5,22 161:6
213:16,16,21 166:8 192:6 medicines 20:13 198:4 202:22
214:3217:1,5 199:19 253:3 21:4 27:863:18 206:7 211:2
221:4 228:14 293:15 310:15 64:1 224:21 241:7
230:7 231:17 measured 29:12 medium 172:21 248:16 290:10
233:7 234:13,15 200:9 264:2 mee 115:14 292:5293:12,19
238:21 246:3 294:18 297:18 meet 122:3123:9 295:1,8,21 301:6
264.7,16 266:1 measur ement 296:13 331:22 304:11,11 311:11
283:3,4 286:22 165:7 291:15 meeting 10:22 311:13
288:16,20 289:4 293:22 333:15 15:6,8 32:2 139:9

www.Capital ReportingCompany.com
202-857-3376




[mentioning - model]

TB Workshop

July 19, 2017
Page 45

mentioning
149:18 198:21
281:11

menu 143:18

merge 74:17 93:21
302:3

message 115:19
242:10

messenger 333:17

meta 120:20
253:21 255:14
285:4 291:17
302:4

metabolism
134:22 135:3

metabolites
151:15

metabolize 54:4,9
106:14

metcalfe 150:8

method 157:2
171:6

methodologies
126:16 129:18
156:3,6 157:9
158:21 163:11,14
174:18

methodol ogy
126:21 129:14
149:13 160:20
161:10 162:7
164:7 255:20
263:15 316:18

methods 116:20
117:10 124:16
125:7 126:9
127:11 129:2
137:6,7,14 154:17
155:16

mg 99:5,9,19,20
105:16 106:1
107:17 108:7,10
108:13,14 110:6
113:14,14,15,16

120:10 251:11
291:21
mgit 130:6,7,8
mic 103:17,21,21
104:1105:17,19
109:12 146:1
181:18,21 183:2
mice 75:19 76:8
76:1177:378:8,8
81:782:384:1,6
85:12,15,16,19,19
86:3,5,6,16,17
87:1,290:11
91:15,21,21 176:2
178:21 238:7
michael 1:20
336:2,17
microbacteriology
117:5,11
microbial 243:14
microbiologic
266:9 269:22
333:5,7,12,16
334:1,6
microbiological
165:11
microbiologically
261:22 262:6,14
microbiology 12:8
109:9
microdialysis
111:5
micr odissection
89:21
micr oenvironment
85:3
microenvironme...
133:6
micronesia 105:2
microphone 174:7
316:9
micr oscopy
140:13 142:14
144:9 145:3 277:8

mics 183:15
mid 106:1 228:22
middle 7:16
midst 42:18 72:9
154:11
milder 270:20
milestone 159:10
miliary 262:12
263:5
milligram 99:8
million 7:3,4
17:17 18:9,13
24:16 43:13
114:20 115:1,2,3
263:18 264:15
320:4,5,13
millions 264:14,18
milnick 232:5
mimic 69:17
mimicking 68:17
mimics 66:7,8
mind 137:21
152:3174.3
183:11 191:13,17
196:10 199:21
203:22 229:21
240:5 259:21
296:11,15 302:13
304:8 306:1
307:18 308:1
312:9313:16
322:20
minds 58:12
mini  100:7
minimal 103:16
105:12 120:15
163:21 266:2
minimally 99:6
minimizing 94:13
minimum 104:2
148:11 228:6
302:6

minor 125:3

minority 264:9
minus 82:15
171:19,19
minute 95:13
96:19 168:6 280:4
minutes 98:3
133:19 162:17
173:7 1847
189:12 206:2
misconception
47:15
misleading 176:8
misplaced 255:7
missed 302:7
missing 58:19
misunder stood
254:14
mitchison 99:5
248:3 252:21
253:1
mitigate 128:16
mitnick 318:17,19
mitnick's 331:15
mix 240:22
mixed 146:2
mixture 69:5
ml 106:13,13
108:4 118:11
modalities 219:19
model 33:16 37:1
37:16 66:6,10,19
67.7,8,1569:7,18
70:1571:14 72:9
72:1273:2,4,8,9
74:21 75.3,4,7
77:1379:12,13
81:22 86:1 91:6,9
91:14 92:4,14
93:11 94:22 98:8
104:10,10,11,11
123:5154:9
155:16 156:9,20
159:7,11,13,18,20
160:7,22 161:7

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[model - move] Page 46
162:3,11 172:1,20 | moldova 150:9 223:7,8,11,11,12 311:22 313:5
173:1,4 175:20 molecular 138:22 223:16,19,19,20 333:3,3
176:3,6,11 177:8 139:13 140:14 2242 232:22 months 42:8
178:9,11,13,17 142:17 145:14 237:8 239:1,16 231:5290:15
219:17 238:7 146:22 240:9 247:11 294:17
253:21 255:4,5 molecule 149:18 250:6 252:19,20 mor bidity 7:2
256:5 287:22 molecules 33:17 253:12,15254:1,4 | morning 6:14 9:22
319:13,16 89:11 225:22 254:10 255:11 10:311:8,14,22
modeled 74:15 moment 78:5,18 256:14 257:13,18 12:3,13,20 13:4,7
291:1 155:1 179:13 257:19 284:22 13:10,12,15,22
modeling 94:1 money 28:15 month's 62:11 14:3,9,15,19,22
122:22 126:17,18 114:20 115:10 months 19:21,22 15:14,16,17 31:18
154:18 263:17 319:22 20:4,15 21:5,11 116:9117:13,18
320:14 monitor 43:10 21:13,14,17 22:3 122:2 160:15
models 19:135:2 | monitoring 40:19 29:1,530:14 162:20 173:14
65:16 66:15 67:3 40:20 96:17 34:15,16 36:14 184:8,12 199:18
67.4,14 68:7 69:1 108:18 113:10 39:22 40:1 42:7 217:18 218:10
69:5,22 70:2,6,8 129:13 152:14 76:9,13 82:20 219:1,9 220:1
75:12 79:7,11,20 183:4 260:22 100:13 101:4,21 221:18 238:3
80:382:583:20 276:22 331:8 101:21 102:1,3,6 239:8,15 242:3,11
85:987:14,16,19 | monotherapy 102:8 103:4,5,6 297:2 304:22
87:2088:3,9,11 36:6 38:15 68:3 109:18 112:4 mortality 7:3
91:11 93:21 94:7 86:6,14 112:7 117:22 119:20 194:16 231:8
94:16,21 95:8 237:6 120:22 121:17,18 237:21 264:1,2
174:9,9,13176:13 | month 20:22 21:6 122:9 1235 295:10 317:8
178:21 179:3,16 30:21 37:1 39:10 129:17,21 161:9,9 | motivate 28:4
179:20 180:4,14 42:6,12 77:9 81:6 170:8 171:15,15 motivation 272:3
196:6 197:10 81.6,13,14 82:13 171:15177:3 mouse 78:4,13
219:1 220:2 92:21 93:3,5,8 194:12 197:5 79:11,13,20 80:3
226:18 238:7,10 99:10109:21 199:20 200:4,9 80:8,13,15 81:15
254:16,17 255:2,8 110:7,8 120:16,17 205:2,4 206:8,16 81:17,22 83:20
301:17 305:15 121:12,12,13,16 215:19,21 218:17 85:588:1191:9
modern 315:4 121:19 122:3 219:11,12 220:20 94:1,16,22 98:8
moder nization 123:12 128:18,20 226:14 227:7,7,7 104:10 156:20
191:4 162:15 166:14,17 227:7 232:19 159:7 162:3,6,10
modest 88:4 120:3 168:15 169:21 234.6 236:18 175:20 176:6,8,13
120:11 204:11 170:1,2,7,12,12 237:21,21 249:12 176:20 1777
modestly 121:2,17 170:13,22 176:19 250:5 253:3,16 178:13,17 215:16
modification 198:14 206:15 254:6,20 256:22 219:6,11,17
257:8 209:17,19 213:10 257:22 274:16 257:15 258:12
modifying 138:8 213:10 215:13 284:1,13,18,19,20 287:22
mohammad 216:4 218:16,16 286:2,3 289:19 move 9:1921:18
115:16 218:17 220:18,21 291:8 292:2 24:10 34:21 36:3
220:21 223:6,6,7 294:16,16 297:19 36:15,21 50:5

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[move - needs| Page 47
51:21 52:4 93:18 mrc 247:14 2484 | mycobacteria 136:8 142:3 147:2
116:11,12 120:16 | mri 108:22 134:10 147:12,15 152:3,6
124:12 137:20 mrna 133:13,18 mycobacterial 160:15 162:14
139:22 140:17 134:5,9 137:5 134:9 163:1,11 174:6
153:22 173:19 333:16 mycobacterium 178:9179:9
174:4179:15 ms 88:15 104:14,16 181:20 183:4
206:22 214:2 mtb 84:21 124:20 n 187:18 193:4,5,8
215:1 216:14,15 127:18 133:2,13 n 61 194:4,19 195:8,15
216:20 217:5,5,6 133:20 134:5,14 n ahia 219 4:19 195:16 197:18
217:12 241:1,13 134:22 142:6 12:3.4 i15'26 202:12 203:5
244:7.18 246:5,13 164:9 116"2 323.'4 204:18 205:11
256:14 275:12 multi 16:21 2 4f13 ' 214:9 226:6
305:10,18 332:12 119:17,22 137:18 nai ve. 309:1 228:20 237:1
moved 120:12 137:18 195:13 nambiar é'20 56 239:9 242:4
217:10 313:4 204:9 240:16,16 1378 206'1 22' 247:14 258:6
movement 48:10 274:1 275:12 22;1_’11 266' ]’_1 259:15,18,19
60:4 292:7 280: 3 330_7' 260:1 266:4,19
moves 313:16 multicenter 251:9 nam e. 11'8. 1412:3 270:15 274:19
moving 6:21 19:19 | multidrug 20:11 13:4 14_'19’ 318'i9 275:7,7,8,10
20:11 21:8 24:5 22:10 148:18 nati (')n 1'15.7 ' 276:1,2,6 279:4
24:14 25:3 46:3 228:6 261:8 national 96'_7 286:15,18 287:4
49:1550:9 80:12 305:20 natur al 101',20 291:10 293:10,21
138:17 157:17 multinational near 96:14 1'23.1 4 | 299:21300:11,21
159:1 166:15 235:9 nearly 60'11 ' 300:22 301:9,22
168:10 176:21 multiple 7:1119:1 necessarily. 114:2 302:7,8 303:10,13
177:4178:3 22:525:20 26:1 180:12 310:13 ' 304:2,5 313:7
201:17 211:9 37:1450:7,7 329: 16 ' 317:11,16,17
213:9,10 225:15 153:22 154:21 n eceslwry 869 318:2 320:1,2
227:1 238:16 157:16 195:4 186:16 208: 1'5 323:21 329:5,20
273:20 303:6 222:18,20 232:10 270:6 ' 330:1 331:21
311:4 243:6 246:19 neck ' 891 332:22
moxi 82:9 93:5 292:17 300:16 necrotic ' 28:9 needed 47:12
254:7,14 258:10 | multiplying 69:10 necrotizing .84'1 123:15 158:12
290:16 69:11 need 4:10 23.9' 160:19 229:12
moxifloxacin 35:5 | murine 75:12 10'6 4'1_3 4 43'6 - 259:11 302:2
80:581:7 82:16 247:18,20 249:21 44:17 45’6 46_'1 ’ needle 309:3
82:17,21 91:18 255:4,8 257:18 49:17 50:11 5'2,22 needs 8:139:19
92:15,22 122:6 murray 278:8 53:19 54:8 20 ' 27:528:542:10
234:10 251:12 mutant 79:4 55:1 10 5;6:9 13 47:458:14 59:1,7
283:13 284:9 mutants 83:13 58: 8, 13 59:1’7 22 60:18 132:14
288:15,17,21 175:15 60: 26 66_1'8 7’5_7 201:22 243:9
289:2 mutation 148:9,10 78:15 91: 59 4,]'_ 4 276:3 296:15
mph 2:15 mutations 145:20 105:22 116:10 301:8
147:17,20,21 194:16 1251

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[negative - nuances] Page 48
negative 76:14 174:11 180:10 ngos 296:18 201:22 202:2
105:9 118:6 186:2 193:11,11 ngs 146:19150:21 203:15 204:6,7
126:19 1347 195:20 196:21,22 | niaid 136:11 222:19 250:9
169:5 170:6,7 196:22 197:2,3,3 | nice 39:1357:15 283:15,16 284.8
333:16 197:4,5,6,6,12,13 74:22 113:2 1159 301:8
negativity 134:7 197:15 199:8,11 236:12 237:5 nonmultiplying
neglected 275:16 202:15 204:15,17 254:12 268:20 69:10
neither 249:13 204:22 207:1,13 278:12 333:14 nonrelapsing
336:7 337:6 207:20 211:3 nicely 44.18 229:2 297:18
nested 133:13 216:12,13217:13 | niches 68:17 nonr elevant
net 208:19 210:12 220:6,19,20 221:2 | niger 170:22 315:20
210:15 307:7 221:2,3225:5,10 | nigeria 19:11 nonreplicating
network 125:4 226:14 227:1 night 251:5 68:16
137:16 232:3 228:2,3,11,11 nightmare 221:20 | nonsignificant
252:7 2767 229:8,11,20 nih 54:5116:17 122:12
networks 125:8,13 | 230:22,22 231:9 139:5 144:2 237:4 | nonstigmatizing
129:1 130:18 234:11 238:5,15 246:4 251:22 58:1
137:17 245:2 239:9,13241:7,12 | nine 29:1 30:21 normal 110:7,9
258:18 260:3 241:18 246:6 139:3 235:10 normative 52:18
276:8,9 253:5,7 259:17 239:1 297:19 notary 336:1,18
neutral 85:6,21 271:4 2735 nix 51:4120:9 note 55:1857:1
87:3155:14,18 278:17 279:15 215:2 216:10,16 61:19 73:9 144:4
never 32:13,14 280:20 281:18 220:16 233:17 215:9 251:2 2537
106:20 215:9 282:18 284:1,4 257:11 295:13 258:11
220:2 231:16 287:7 293:21 301:3 notice 168:3
233:6 263:22 295:1,15296:4,14 | nj 3:13 noticed 6:1038:1
279:18 300:22 302:18,20 | noise 56:5137:10 | notified 263:20,22
new 1:5142:15 302:20,21 303:20 172:16 notion 282:11
3:84:10,13,14,20 304:9 305:22 non 42:17 84:1 notions 40:2
5:5,87:3,98:6,19 306:7,8,9,14 137:4 3277 novartis 2:12 14:5
13:1917:1519:17 308:15,17 311:19 | noncavetary 311:12
31:19 32:1 33:22 314:22 316:7,8,8 170:6 novel 74:7,10
34:5,9,19 36:6 319:1 320:4,5 nonclinical 39:14 76:18 77:7,10,18
41:10,11,19 44:17 321:13,13,16 43:7 238:3271:8 78:22 79:580:1
46:14 52:10 59:21 323:11 325:18 312:6,9 80:2193:18 117:6
103:6 109:3 328:15 329:6,18 nonconcurrent 138:20 153:20
132:15135:12,19 | newer 29:1894:19 199:1 156:17 213:17
136:1 138:5 94:20 122:22 nongover nmental 214:19,20 228:3
141:22 143:14,18 236:11 306:11 8:5318:21 231:1 247:17
153:22 154:3,13 newly 288:16 nonhuman 87:17 294:15 304:6
155:2157:17 news 111:18 noninferiority nuance 214:13
159:1 160:11 160:15 164.8 37:351:14,19 nuances 190:10
161:16 164.6 268:12 277:8 122:4123:10 225:12
170:4 173:6 200:20,22 201:17

www.Capital ReportingCompany.com
202-857-3376




[nucleotide - opinion]

TB Workshop

July 19, 2017
Page 49

nucleotide 145:19

nucleus 320:19

nude 91:21

nuermberger 2:21
4:15 14:15,16
65:12,19 72:7
96:12 160:10
174:16 176:3
178:15 180:5

nuermberger's
159:17

number 17:15
21:9,21 25:16
39:7 62:16 67:15
79:22 82:1 86:18
90:791:294:14
94:17 100:11
103:8 111:18
114:17 119:12
125:15 139:19
140:2 144:13,15
144:16 148:2,8,17
149:1 151:1,8,9
152:11 155:4
163:20 185:1
201:8 202:9
203:19,20 245:13
245:15 246:10
259:14 300:10
306:13 311:7,14
318:11 322:4

numbers 72:20
77:11,12 100:19
150:14,17 202:8
222:5223:5
276:17

nunn 252:22

ny 2:16 3:8

o

o 61

o'clock 334:11
o'nell's 244:2
oak 1:13

oap 2:5,6,11,14,20
3:1,11,14
objectively 176:4
obliterate 213:18
observation
144:12
observational
246:1 332:5
observations
80:16 148:14
observed 20:7
27:676:2181:8
169:1,1 263:9
obtain 289:15
obtained 297:17
obviate 52:12
obvious 184:16
186:7 187:11
210:10
obviously 18:5,9
22:11 23:6 25:16
26:6,17 28:19
41:567:2172:14
76:16 80:4 82:4
83:11117:21
123:17 132:11
141:3,10,13
150:17 151:14
169:9 177:7
186:19 200:17
210:3212:9
215:22 216:18
220:2 221:5 223:8
262:13 264:14
266:8 308:19
311:15 319:7
321:9333:18
occur 19:1526:21
125:9
occurred 19:7
324:19
occurring 119:1
occurs 323:20

ocp 24

odd 311:14

odds 112:19,21
121:14

odyssey 233:15

offensive 72:3

offer 210:12,15

offered 20:10

offers 164:14
295:10

office 13:1315:4
44:5 318:8

officer 11:15
207:5336:2

official 58:11

oflotub 283:14
310:22

oftentimes 7:18
139:10 140:20
146:10,17 151:10
311:6 326:16

oh 48:15220:12
244:11 252:17
319:18

oir 2:8

okay 31:972:4
206:14 212:22
215:3218:14
220:5224:18
2256 271:6
304:18

old 98:14 212:15
217:15221:8
265:10 278:17
307:15 308:15

older 58:9113:4
115:12 197:7
272:16 286:7
313:15 323:12

oldest 21:9

olds 265:13

olotub 290:19

omni 143:14

once 24:1039:5
93:5104:4,15
110:2 112:4,4
150:17 173:19
182:17 193:22
200:22 241:11
249:19 250:6,10
251:11 257:5
272:3273:18
279:21 304:5
306:2 330:13

oncology 33.6
34:7 292:8 314:4
314:10,13,15,21
315:1,12,19
316:17,18,21
317:1318:8,11,12
332:18,20

ones 7:1525:18
26:1,8,13 39:9
57:13107:1 140:4
145:10 290:3
311:6

ongoing 9:973:16
80:17 239:21
246:2 286:16

online 171:21

oops 117:11

open 36:646:5
84:13131:12
170:21 174:5
186:18 291:15
304:21 319:7

opened 191:5

opening 131:14
310:12

operate 143:17
188:20

operating 45:4
2687

opinion 71:3
124:11 217:20
219:13310:19

www.Capital ReportingCompany.com
202-857-3376




[opinions - pallen]

TB Workshop

July 19, 2017
Page 50

opinions 44:10
244:15

opioid 56:19

opportunities
42:16 131:21
178:19 180:9
233:20301:18
319:5331:6

opportunity 9:3
10:12 32:17 67:9
68:3,9,13 77:6
82:594:19 95:10
95:14 96:11 153:6
155:19173:11
179:3188:21
224:9 228:19
229:5 235:17

opposed 17:19,21
18:12 31:1 34:15
83:22 84:19 85:6
85:15 139:12
212:10 269:20
310:15 314:5
322:7

opt 55:6

optimal 47:348:2
58:19 59:9,13
77:17 107:19
265:15,19,22
319:8

optimistic 177:1
255:10

optimization
72:1594:13
147:13 216:20
233:13 246:2
279:2 301:18

optimize 104:4,6
104:15 105:6,7
109:14 114:14
152:6 185:13
188:21 217:3

optimized 33:17
188:8,14 199:10

199:11 208:18
212:20232:13,14
optimizing 152:4
opting 55:6
option 39:2,2
20422
options 39:16 50:1
56:16 60:9 306:8
oral 40:11164:10
order 6:1232:8
39:1540:14 43:6
74:977:1895:14
95:17 162:14
204:18 208:16
219:15,20 270:6
302:15 303:1
326:22
orderly 315:7
orders 6:1317:13
organ 76:16
organism 67:16
97:17 104:9
181:19 293:14
organisms 67:21
68:5,9,16,16,19
68:21 73:10 75:22
76:7 84:17,18
85:2 86:2 149:1
293:17
organization
13:17,21 14:14
20:10 155:5
207:19 280:21
281:1,20 318:21
320:11
or ganizational
65:7
organizations 8:5
155:11 207:22
organized 246:9
organizers 260:20
organizing 116:4
orient 89:2

original 101:1
158:13171:8
originally 100:3
171:6 292:7
orphan 54:14,18
267:17
ototoxicity 26:2
otsuka 2:7 11:20
41:16 42:17 57:10
164:3 224:15
ought 71:1879:7
174:3 299:4
outbreak 105:2
outbred 98:9
outcome 50:18,22
109:1 121:15
124:4 148:13
158:2 161:5 193:8
198:18 254:10
285:1 286:2,6
297:2 300:20
323:19 333:6,17
336:12 337:8
outcomes 22:11
23:7,9 28:16
55:18 80:9 119:14
187:8 236:7,14
264:12 290:7
293:19 294:8
303:5 324:5
outer 155:7
outline 165
outlined 190:21
232:15
output 255:10
299:5
outside 139:20
outstanding 173:5
overall 29:16 31:1
32:12 74:19
171:12 227:4
234:20 253:14
overarching 45:16

overcome 38:.7

overdose 112:12

overlap 304:22

overlapping 82:14
149:19

overlaps 305:7

overly 86:22
176:22 2559
329:7

oversees 12:16
43:18

oversight 216:2
267:6 3218

overview 5:7
17:10 30:13
116:18 139:11,12
244:18 278:14

over zealous
279:11

oxidative 135:8

P

p 6:116:19148:4
171:17

p.m. 335:15

pa 288:13

pace 313:15
pack 196:14
package 71:1
packaged 196:13
196:14

packed 9:17
page 4:25:141:10
75:14 219:22
222:9

pai's 144:14
paid 129:10
pain 332:14
pair 104:9
paired 89:3197:7
pairing 178:10
pakistan 19:11
palatable 276:2
pallen 251:21

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[pan - patients] Page 51
pan 40:3182:10 part 23:4,438:4 partitioning paths 289:7
296:5 297:9,16 39:8 58:20 65:16 178:22 pathway 32:10
300:5,7 320:8,14 84:587:1596:5 partner 157:14 35:937:7,853.6
320:22 321:4,20 120:6 131:3 partnering 258:19 59:16 60:14,15
323:1 154:10,19173:21 | partners 13:265:4 124:4,10 138:7
panacea 93:10 179:19 191:4 152:20 153:11,21 156:16 157:3
113:12 240:17 211:5247.21 15415 155:4 205:14 211:9
291:18 292:5,5,21 252:16 258:6 161:14 167:19 229:16 278:4
panel 4:35:4,19 261:13 265:19 246:20 259:1,9,11 287:18
10:2,5 24:6 39:13 287:13 320:3 296:18 318:21 pathways 45:9
43:353:8 89:5 participant partnership 131:4 | 49:3124:6 134:22
106:11 173:10,16 251:20 136:10 153:18 135:6 155:2
174:5 184:7 participants 2:1 158:5 164:3 patient 4:118:3
274:21 304:19 251:10 167:21 230:5 9:1927:1328:2,4
305:3 318:8 participate 155:5 | partnerships 28:5,9 32:10
324:14 155:9174:6 259:7 34.:21 38:12 40:3
panel's 325:6 participated parts 18:923.5 4716 59:2,4
panelists 10:20 112:1 38:15 88:22 244:3 74:2090:17 94.2
paper 53:1360:11 | participation 58:2 | 271:21 98:6,7 100:2,6,8
100:19,19 145:10 | particular 57:2 party 331:17 106:8 109:7 110:3
229:2 232:5,16 66.7,8 82:16 pass 212:1 111:8114:1,19
279:10 283:19 91:16 95:4 111:14 | passed 278:22 128:4,18 150:8
2051 128:11 130:12 patel 3:111:14,15 155:12 181:16
papers 75:1 132:19 153:15 patent 225:21 182:9183:2,13
100:18 187:4 157:2,3 204:10 path 2:93:512:11 190:16 194:20
268:20 273:6 225:1 236:17 12:11,18,19 36:2 198:2,5,12 200:15
paradigm 158:15 242:7 245:8,19 59:2167:591:8 202:20 215:10
214:2 2977 249:4 25717 138:18 139:3 228:5231:12
311:21 320:7 265:2,13 274:13 152:19 153:2,3,7 233:4234:8,18
322:11 274:19 277:15 214:14 217:7,7 238:15 242:19
paradox 62:13 295:17 226:6 246:17 249:10 299:14,21
parallel 55:14 particularly 7:9 260:9 283:2,3,4,9 315:16
211:22 24:2 25:21 26:9 286:20287:1,13 patient's 109:13
parameter 91:20 38:19 52:8 62:17 288:10,11,13 110:13 181:21
103:14,18 104:8 173:2 245:10 289:6 294:20 patients 7:58:7
105:6 185:12 250:15 261:18 pathogen 117:4 10:17 21:2,7
parameters 263:5 266:15 150:20 152:9 25:12 27:7 28:2
109:14 171:17 274:15 2776 243:19 34:14 35:11,21
172:21 313:6 pathogens 3:2 36:4,11 37:9,10
paramount parties 48:11 96:6 141:3 37:14,18 39:3
136:21 326:8 336:9,11 pathologically 44:14 45:7 46:16
parentheses 3377 255:1 47:4,17 48:20
201:13 partition 95:2 pathology 78:6 50:2051:11,22
53:160:19 61:16

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[patients - persistence] Page 52
66:8 68:2 69:20 314:2317:11,17 | peak 103:19 215:14 216:10
78:11 82:3 83:17 319:2,2,11 322:10 | pediatric 5:14 225:7 226:8
90:15,18 92:18 329:10,20 330:6 54:1755:1359:16 | 252:17 269:10
100:4,20 102:1,4 335:8 108:6 246:6 272:15 275:20
106:4,14 107:2,11 | patrick 3:4 14:9 260:16 267:15 276:12 277:4
107:12,16,16 121:8122:11 270:14,19 271:22 278:22 279:9,17
108:6 109:17,21 166:22 167:12 272:5,6,11,20,22 312:16 324:5
110:4 112:5,17 294:9 273:3,13,17 325:1 327:10,21
114:3,17 118:20 | patrick's 247:16 274:10,22 276:21 330:3
122:13 129:16 pattern 107:14 277:1,2,16,17 people's 215:6
132:8 134:6,8 108:4 278:2,4,12,16,18 | peoples 11:3
136:3,12 149:5 patterns 198:16 278:19,19 279:1,3 | percent 19:7
152:5159:12 paucibacillary 307:13,19 308:8 103:21
165:13 166:9,21 249:20 261:19,20 314:1 316:5 percentage 169:8
168:15,21 170:6 261:21 266:6 pediatrician 11:17 | perfect 117:16
171:2174:14 pay 23:335:20 pediatricians 132:13 169:10
177:2182:12 96:18 242:18 279:18 perfectly 261:10
183:9,18 188:4 247:18 259:18 pediatrics 54:8 324:9
193:9,20 194:10 payable 315:15 260:13 262:21 perform 52:5,10
194:11,22 195:9 | payam 2:194:19 268:7 275:17 121:3
196:3199:2,3,4 12:3 115:20 276:15 per formance
199:10 203:12 138:16 141:16 peloquin 3:24:17 51:16 236:5
208:19 213:21 153:12 160:5 11:11,1196:1,4 296:14
214:4,4,11 215:21 163:10 168:10 96:10,11 180:18 | performed 92:8
215:21 216:5,7 221:17,20 247:11 180:22 182:21 93:12
217:1,3,6,8 293:4299:8 3234 | 185:1186:18 performing 38:9
220:17 226:17 payam's 330:8 188:6 330:10 266:11
227:4 228:7,8 payers 208:19 penetrate 248:16 | period 118:3,12
229:12,14 230:8 pazdur 318:7 penetration 150:10 225:4,17
230:13,19 231:15 332:17 159:12 238:14 259:3
231:16 233:20 pbtz 41:15 people 6:2010:21 266:5 270:22
234:35,13235:1 | pc 4519 16:917:8 18:17 333:10
235:5,10236:7,17 | pcr 133:13 20:17 23:326:21 | periods 76:883:17
236:19,20 237:7 | pcs 80:18 27:3,9 30:20 225:9
237:14,16,19 pd 70:14,18 71:16 32:1243:1344:12 | perlman 107:6
238:17,21 245:6 71:1772:1277:16 | 47:2053:1856:1 | permitted 1715
249:10,18,22 88:991.5,14 56:8,11,13,13,18 | permutation 23:9
252:3,4 2577 93:14 94:12 98:1 95:9100:11 101:1 | permutations
258:14,15 282:3 104:7,17 114:14 108:8,17 112:12 211:19
285:6,11 286:5,17 126:18 159:2 114:8,10 118:4,12 | perpetuating
288:15 291:5 160:19 178:11 123:19 128:17 46:20
294:17 2955 187:2,3188:19 136:15,16 147:3 | persistence 76:20
297:3,10 299:10 271:14 301:10,11 187:1,12 199:18 138:7
299:16 303:10 301:16,17 208:1 212:17

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[persister - piperacillin]

July 19, 2017
Page 53

persister 74:15

persisters 66:9

persisting 69:11

person 17:527:5
99:14

person's 22:22

personal 169:11

per sonalized
98:17

personally 108:9

persons 18:6,11
18:16 249:20
250:13,14 297:21

perspective 4:11
5:916:13 21:20
29:21 55:3 59:5
66:14 67:7 103:10
152:7 170:9
207:18 209:3
224:20 225:13,20
226:16 2359
308:18,19 309:21

per spectives 66:3

pertain 84:21,22

pertaining 76:20

peru 237:11

perversely 54:15
279:13

pet 42:20 140:4
239:14

peter 235:6

pfizer 168:13

ph 85:6,2186:1
87:3290:6

phage 142:18

pharma 2:12
155:10 161:14
207:8

phar maceutical
73:11 155:10
296:17 325:15
326:7,9

phar maceuticals
11:21 207:7

pharmacodynamic
103:13 162:18
164:18 165:1,6,10
166:5 167:3
185:12 239:19
257:4 268:17

phar macodynam...
103:13 104:7

phar macodynam...
98:1 266:14
272:16 274:17

phar macogeno...
150:22

phar macokinetic
245:16 251:18
257:3 265:13
270:11

phar macokinetics
4:16 11:12 96:4
97:21 262:19
266:14 268:1
274:5

phar macological
97:18

phar macol ogy
11:9271:9

phar macother apy
98:16

pharmacy 11:13
96:1

pharmd 3:2

phase 19:21,22
20:3,521:5 36:3
36:21 37:14 39:7
39:8,1041:12
42:9 45:22 50:8
50:10 60:6 76:17
80:6,9,22 93:4
112:3,11117:11
117:11,19,20,21
118:5,17 119:3
136:20,22 158:7
159:9 160:2,2
166:13,15 168:11

168:11 169:18
177:4 196:6 197:9
203:5211:22
212:1,13,13 213:3
213:11 218:6,7,11
218:12,13 221:19
222:17 240:7,10
241:17 245:14,15
246:17,18 247:12
247:13,15,17
249:19 251:10
253:10,20 255:3
255:16,20 256:2,3
256:15,22 257:4
258:8 259:17,19
259:20,20 271:16
272:13,14,17
273:1,2,3,22
278:11,20 284:18
287:20 288:2,6,22
289:4 290:4,7,19
290:22 292:7,10
293:16,17,20,21
294:4,6,6,9,12,13
294:14 299:19
302:5 310:4,6,16

phases 104:18
117:17,21 136:18
166:16 271:17

phd 2:2,4,7,8,9 3:4
3:5

phenomenal 7:2

phenotypes 78:14

phenotypic 141:8
145:17

phenotypically
150:12

phil 13:1015:13
15:15,19 16:2
102:18 113:5

philanthropists
8:2

philip 2:18 4:6,8

philippe 254:11

phillips 3:414:9
14:10 121:9
122:11167:1
294:9 316:12,14

philosophical
259:1

phone 143:17
2617

phylogenetics
146:14

physical 87:8
180:11 262:2

physiologic 133:3
133:3,21 135:2
138:2

physiologically
159:10

physiology 134:12
138:8

pick 316:19

picked 145:20
180:19 186:21

picking 186:6
218:19 223:4

picture 32:16 49:8

pictures 100:6

pie 179:12 184:14

piece 52:21213:14
245:8 254:12
258:4 308:20

pieces 178:13
202:3

pigs 87:17

pills 267:20
307:21

pink 84:2123:12
170:2

pipeline 41:20
57:12116:12
226:2 229:9

piperacillin
113:16

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[pitch - populations] Page 54
pitch 167:20 242:14 267:16 52:372:10 75:5 poise 455
pitting 69:21 307:3 76.6 79:16 85:17 | policy 43:18
pivot 218:6 plane 185:16,17 88:4 92:19 95:13 186:15 277:18
pivotal 57:13 185:18 102:22 104:17 304:9
162:7 166:3,15 planes 334:13 108:12 119:22 policymakers
pivoted 256:9 planned 199:22 121:19 122:18 47:16 65:5 304:4
pk 69:17 70:14,18 292:8 124:8 134:10 330:9
71:16,17 72:12 planning 80:22 142:3,9 143:15 policymaking
77:16 88:990:10 95:16 321:5,15 150:15 162:12 303:18
90:18 91:5,9,10 334:12 171:18 174:21 political 145:8
91:14,16 93:14 plans 57:18,20 177:5178:7 polymor phisms
94.2,12 97:22 60:2 226:7 182:17 184:20 145:19
98:12 106:17 plate 76:15 186:5 187:22 ponies 104:12
108:1109:13,17 plateaued 101:19 189:8 190:5192:7 | pony 113:8
111:20,21 126:18 | platform 12:22 199:16 200:16 pooled 130:2,3
159:2,11 160:6,19 | 31:1361:894:1 201:12 210:8 137:19 255:18
173:22 178:11 956 158:4 232:7 211:9,15212:7,12 | poor 105:13
180:11 187:2,3 246:1 302:8 218:8,19 220:9 106:19 116:6
188:19 249:6 plating 76:4 221:17 225:5,19 120:15121:15
260:22 265:4 plausible 124:13 227:9229:1242:5 | 198:18 210:9
266:11 267:16 play 12:2240:13 258:6,8 259:1 315:8 322:6 327:8
268:16 270:10 48:13 94:9 109:8 265:1 269:9 poorly 145:22
271:13,15272:12 171:20 253:17 275:17 292:2 popular 114:15
272:16 273:21 playing 127:19 296:6 299:20 population 33:15
274:16 275:4,6 250:20 258:1,16 301:21 308:1,14 34:10 35:1,17,22
278:19301:10,11 | please 127:5 310:1 316:15 36:18 37:4 38:2
301:16,17 330:11 136:15 184:12,12 318:22 319:11,12 38:10,12 40:10
330:20 206:5,9 306:10 321:19 324:13 55:156:7 75:21
place 15:932:9,18 | pleased 13:3 327:18 329:4 90:18 102:16
32:1953:1183:17 | pleasure 65:21 330:8,17 331:15 107:18 108:16
218:4285:7297.6 | 207.3224.18 pointed 124:1 133:20 146:2,10
298:4,9 301:2 260:19 256:16 146:13 149:2
302:16 330:2 plenty 178:18 pointing 103:12 151:10 159:13
placebo 194:11,15 | plot 120:20 113:1 160:6 170:10
199:12,13201:5 | plural 191:2 points 25:1571:16 | 190:16 198:2,12
202:11 plus 17:3191:10 76:277:594:7 202:20 215:12
placed 245:16 191:11 199:11,12 119:4 121:22 216:18 228:5
296:22 232:14 288:20 136:5 156:18 229:1234:2
places 27:1529:17 | pmda 243:11 161:6 173:15 242:19 248:2
89:22124:1 179:1 | podium 168:2 201:20 222:20 263:9,11 274:17
placing 282:20 244:14 225:1 240:4 243:.4 | 299:17 300:3
plan 6:954:17 point 10:19 11:5 255:15 275:13 308:8 330:11,20
55:14 60:3 162:16 15:11 23:10 27:8 291:14 populations 5:15
165:20 194:6 37:247:1349:22 34:22 36:16 53:9

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[populations - preliminary] Page 55
54.2055:11 56:4 279:12 305:14 practice 27:7,14 220:21 248:20
56:11 58:3 59:19 314:10 321:6 2717 313:8317:4 | 254:18 286:2
59:22 67:18 74:18 328:11 practices 329:17 289:9 320:15
78:12 84:10,12 possibly 1977 practitioner 52:19 | 333.5
90:15,22 106:18 | post 57:20112:16 | prats 261:2 predicted 80:8
106:22 149:22 192:11 294:17 pre 34:9,1040:9 92:17 169:2,21
198:5 231:13 317:15 48:18 50:16 172:6,7,8
233:4234:18 posted 15:10 238:17 263:1 predicting 152:10
238:15 251:15 poster 44:20 264:3 296:2 300:20
260:17 297:20 251:22 258:11 preapproval prediction 119:9
319:9 potency 37:22 48:11 49:360:2,5 120:19 121:1,3,8
populous 19:9,16 | potent 183:1,3 60:8,17 61.7,14 121:20 137:1
portfolio 12:22 potential 22:10 preceded 244:13 152:9,15 169:10
31:1232:20309:7 | 38:2141:761:17 | precise 90:4 169:19
320:21 69:13 72:19,20 precisely 68:4 predictions 91:11
portion 97:14,15 73:177.8,2278:1 69:17 95:7170:18
179:9 79:14,20 91:12 precision 98:19 172:16 255:5
portions 78:16 94:12 131:22 127:14 136:21 predictive 74:6,19
89:22 138:4 149:22 137:11 91:3119:13161:4
pose 23:11 159:11 163:17 preclinical 4:4,13 218:10 219:2,2
posed 301:4 167:1 207:15 9:1914:17 15:17 255:3 293:16
position 454 220:6 239:18 36:938:1641:12 | predictiveness
47:11 48:4 180:8 243:7 250:20 43:5 65:14 66:5 219:20
positive 17:6 276:18 296:19 70:6,8 75:11 79:7 | predictivity
76:10 105:9 300:10 310:8 82:590:891:4 162:10,14
131:20 150:4,9,17 | 323:5,10 94.15103:11 predictor 106:18
165:14 169:5 potentially 30:9 154:17 158:1,21 107:5170:15
170:22 171:7 36:7 39:951:6,16 159:8,15,21 175:1 | 310:14,17
249:11 297:5 53:2093:8 94:13 175:17 179:16 predictors 111:20
positivity 126:12 135:12,18 138:6 180:3,14 211:12 168:16 257:9
131:22 132:10 151:19 165:22 211:17 213:2 286:1 293:5 310:6
160:5 173:6 192:13 219:1,15,17,19 predominant 84:1
possibility 229:5 195:11 215:1 220:2 259:16 preexisting
243:8 295:6 319:9 | 222:22 2239 305:14 214:21
possible 25:14 power 223:10 preclinically preferable 59:14
28:2037:1940:16 | 291:16 185:13211:13 preferred 20:6
64:13 105:7 powerful 53:15 213:9218:18 196:1
109:12 130:3 175:8 332:10 predecessor pregnant 53:10,16
136:16 159:2 powers 124:1 209:15 53:18,19,21,22
163:7,13167:22 | practical 208:11 | predefined 148:2 55:4,17,21 56:2
196:2 198:10,19 212:7,12 224.6 predict 92:1094:4 | preliminarily
205:15,16 206:11 227:11 267:18 94.22 123.6 81:12 332:22
230:21 251:13,14 322:17,20 151:16 169:16 preliminary 9:12
252:9271:1 174:22 192:5 71:2172:19 92:13

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[premise - product] Page 56
premise 270:2 prespecified 147:4 154:2 problem 17:14
prepared 6:15 292:15 primary 76:1 18:17,22 23:11
308:22 337:3 press 9:193:12 270:18 307:11 25:19 36:12 38:8
preparing 253:9 144:13 primates 87:17 46:8 112:13
261:3 pressure 116:13 priming 329:13 140:10 150:2
prequalification 244:7 principal 255:6 208:9,12 218:8
63:10 presumably principle 295:9 225:7 250:22
prescribe 130:12 172:16 principles 8:11 266:10 271:20
presence 148:22 pretomanid 34:11 278:13 316:3 293:20 322:17,21
286:8 289:19 82:983:6 93:19 327:21 324:2
present 54:1069:8 | 215:4 257:20 printed 11:4 problematic 295:4
69:12 71:4 78:14 258:10288:14,19 | prior 102:7129:5 | problems 62:4
83:13134:10 pretty 16:822:12 139:2 147:11 163:22 224:6
137:5152:17 30:6,6 36:257:11 192:9 207:6 250:12 251:20
186:20 207:14 84:493:2107:14 224:14 263:13 262:17 268:8
208:6 210:18,19 170:14 185:9 294:12 269:21 310:2
210:21 216:11 196:16 200:20 priori 147:16 314:19 322:2
217:15 229:4 211:10,12 215:11 | priorities 64:6 procedure 268.7
247:3322:8327:6 = 264:21272:9 258:22 279:5 proceed 44:11
presentation 274:11 284:12 priority 136:20 proceeding 52:17
16:1257:16 71:2 308:21 314:22 173:2 243:19 336:3
166:2 167:7 168:6 | 333:21334:1 276:14 298:3 proceedings 336:4
178:7 211:6 prevalence 17:20 | private 153:17 336:6
304:13 18:6,10 32:11 probability 22:22 | process 70:10
presentations 5:3 2317 42:13105:18 74:13125:6 131:1
44:1369:19 163:1 | prevent 27:12 295:4 131:15 143:1
presented 44:18 40:14 43:20 128:1 | probably 6:22 211:11 227:18,20
83:497:2113:5 235:14 300:4,7 15:933:12 35:18 227:22 240:1
114:12 117:18 prevention 57:12 37:1554:1958:12 276:5278:1,2
131:11 132:18 83:12 248:8 62:6 73:16 75:6 293:9308:13
133:4238:14 268:14 270:17,18 100:7 105:21 315:8
239:15242:3,22 | preventive 250:4 123:2124:18 processed 127:10
251:22 252:12 previous 111:21 127:8 128:9 processes 233:1
255:5 258:9,10 203:5231:19 143:14 151:16 processing 131:9
259:6 285:17 234:13 236:7 183:4 185:22 proclaiming
317:13 283:22 186:8 191:1 175:12
presenting 70:22 | previously 20:17 261:19 263:22 procured 144:17
75:12 2073 172:4 226:13 264:15 270:5 produce 15:8
209:17 251:1 257:13 275:11 304:21 139:8
presently 322:9 319:3 307:5308:19 produced 110:22
presents 322:6 price 62:4,9,20 309:17,18 product 13:1
preserving 235:8 | prices 63:6 probe 111:5143:5 | 48:1456:259:18
president 11:19 primarily 25:18 149:10 60:13,21 227:16
207:4 224:12 65:13141:2 142:5 281:9 296:17

www.Capital ReportingCompany.com
202-857-3376




[product - public]

TB Workshop

July 19, 2017
Page 57

306:21
productivity 24:8
24:14,17 158:3

products 12:2
13:8,13 14:8,21
15:2,5 44:5 59:21
63:8,11 64.7
189:19 304:6

professor 65:13
96:1 115:21 248:3
252:21,22 253:1
260:12

proficiency 125:3

profile 39:21
213:5227:16
241:11 303:15
304:10 330:14

profiles 47:6
265:5 268:3
281:20 296:10,19
297:7,12 330:12
330:18

profiling 132:17
138:15

profit 96:17
125:13

profound 108:15

program 14:4
27:1829:11 31:14
37:20 75:17 80:18
95:18 144:2
153:12 154:5,11
154:22 156:4
157:9,14 162:19
167:9 187:17,20
190:7,9 191:21
192:8 194:5
205:21 206:13
208:10,17 210:17
211:12 2131
237:13 240:7,10
243:6,9 247:8
280:10 307:3,7

programmatic
29:9,14 46:15
52:20 1446
187:19 317:13,15
332:6,9
programmatically
245:7 2475
programs 9:10
25:12,18 51:11
60:22 73:16
141:21 155:21
161:2 166:20
187:21 188:3
189:20 210:20,21
222:14 225:3,15
229:19 230:7
231:5,11 23422
235:4,19 236:1,10
242:16 246:15
315:4
progress 9:445:3
80:22 101:18
140:19 230:3,18
240:11 268:15
306:20 315:16
334:17 335:1
progressed 80:1
progressing 17:9
progression 269:5
project 14:13
80:17 132:15,19
160:7
projects 153:15
155:22 156:1,19
167:16 226:6
prolonged 151:18
prominence 78:20
prominent 87:21
promise 75:2
132:14135:12
138:1173:9189:8
239:14
promising 39:8
72:12211:21

247:12 260:9
292:18
promoting 64:20
2777
pronounced 86:15
87:1189:6
proof 71:21,21
214:7 226:7 240:7
272:6
propensity 262:10
proper 266:20,21
307:17 330:1
properly 264.6,10
296:8
proportion 69:12
92:18 122:12
126:2 169:4
proportional
113:17
proportions 69:8
69:10 123:13
171:1 2915
proposal 247:16
proposals 136:14
220:11
propose 109:11
proposed 105:10
167:1 248:5
273:12,21 280:21
294:8,9 304:6
316:22
proposing 166:6
prospect 282:8
prospective 70:21
113:11 184:21
235:18
prospectively
186:9
prospects 282:8
protcols 57:10
protease 112:13
protect 243:15
279:12 3216
329:9

protecting 329:10
329:11

protection 225:21

protein 73:20
97:17 1354

protocol 38:3
65:10 100:17
138:9 200:11
256:10,12

protocols 52:15
57:5246:13

prove 131:12
157:6

proven 110:20
224:1

provide 61:11
62:2 66:13,16
71:21 81:21 138:2
139:11 145:11
147:16 155:14,16
159:18,19 165:16
168:4 192:2
208:11 238:10
249:1 287:5,7
328:22

provided 38:15
66:10,21 71:12
176:8 194:19
334:5

provider 59:4

providers 50:20
51:12 61:15 328:6

provides 66:19
67:888:16 118:21
143:7

providing 64:20
142:13

psychosis 26:3

public 1:75:3
25:12101:14
102:5 137:15
153:17 226:16
2276 243:16
336:1,18

www.Capital ReportingCompany.com
202-857-3376




107:20 108:2

TB Workshop July 19, 2017
[publication - r] Page 58
publication 29:15 | put 38:2152:2 128:13129:14 103:8 153:14
57:15113:13 76:10106:5111:7 | 141:16 230:9,20 158:10 161:6
171:8235:2236:9 | 137:13158:16 326:15,19 327:8 173:11 180:6,7
251:1 252:21 167:20 205:12 328:13 206:2 218:14
282:10 284:5 211:5217:21 quantification 242:19 269:3,11
publications 220:7 223:12 90:3 284:11,21 303:5
235:16 248:3 267:21 quantified 76:3 304:16,20 305:2
publicly 158:8 282:7,8 284:16 guantifies 184.22 317:19 319:7
159:18 308:15 guantifying 90:1 320:7 321:2
publish 101:9 puts 48:3 186:10 quick 34:17
published 89:20 putting 61:1979:1 | quantitate 106:7 156:14 163:7
109:8 144:2 179:5233:5 265:7 | quantitative 70:13 | 226:6 302:15
145:11 150:7,7 304:10,12 88:16 89:17,19 quicker 152:5
170:3 235:8 250:9 | pyrazinamide 91:595:7 160:4 16414 322:18
250:17 251:3 16:20 20:3 25:21 160:21 165:7 quickly 16:8 38:8
252:11 253:20 79:1581:1985:17 | 177:19178:5,10 38:20 39:970:10
254:12 255:13 87:12 98:4 99:8 179:12,15 218:11 116:19 122:13
268:21 2736 120:13,14 145:18 239:18 293:16 218:6 231:18
290:6 241:17 288:15,19 300:21 244:18 283.7
publishing 161:13 | pyrazinamides guantitatively 306:15 322:21
pull 243:20 180:13 177:16 219:2 quinolone 158:7
pulled 70:20 pza 82:985:22 quarters 144:6 quite 18:619:11
pulmonary 86:2,399:19 guestion 33:21 25:11 29:9 31:21
165:14,15 194:9 253:15 258:10,13 37:1143:1252:1 58:16 87:8 93:12
pumps 135:13,15 258:14,14,15,16 52:14,21 66:21 118:13 129:9
135:17 q 73:18,22 101:20 133:10 139:12
punchline 166:2 _ i 143:21 145:6 170:18 171:12
purfield 138:13 gf‘t 110%21:1329'20 168:10 173:13 175:4 18318
purple 107:12 quadruple 118:14 175:9 187:8 206:5 191:16 193:17
purpose 71:15 1323 217:12 220:5 203:14 237:15
144:14 218:2 qualification 71:3 235:13 2575 284:15 299:1
purposes 214:5 75:2 156:16.17 258:2293:8296:3 & 312:5314:12
pursue 157:8 1578 161:16 301:4 304:17 316:7 326:14
pursued 128:21 164:17 167°11 312:11,18,18 328:19 330:14
251:17 240:1 314:3,6 315:22 quote 53:1566:1
pursuing 85:11 qualified 71:11,15 321:3,12 323:2 229:3 259:5 279:9
325:3 74:91 167°3 15’ 325:9 328:18 279:22 28318
push 60:4177.6 qualify 42:1;3 329:2 331:12 310:10
181:20 182:1,3 qualitative 178:12 guestions 10:2 quotes 296:1
213:7 243:20 qualitatively 31:543:245:11 quoting 252:17
pushed 175:21 177:15 178:1 45:17,21 52:12 r
pushes 48:17 qualities 16412 | 99967127014 1 61 1618101116
pushing 48:7,10 quality 63:17 64:4 71:13 72:13 73:3 1721
73:6 74:5,7,9 79:4

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[r&d-really] Page 59
r&d b58.7 334:2 reactions 26:11 59:6,17 60:2,10
rabbits 87:17 rapidly 96:21 151:12 250:13,21 60:18,22 61:20
rada 91:793:21 242:17 261:17 251:4,20 252:5 62:12 63:7 64:5
160:9 257:2 298:16 read 62:6149:19 64:19 65:1 66:21
radiology 262:2 rare 145:19 165:5273:8 317:2 67:6 68:22 69:2
raise 51:21209:6 |rate 82:2084:21 readout 85:8 70:3,7 72:10
222:1257:4 127:21 149:20 217:19 218:5 73:22 78:21 79:6
271:11 324:13 169:1,2,12 170:13 293:13,17 79:1380:1381:4
raised 63:5214:8 171:4 193:20 readouts 75:14 81:2082:17 83:17
299:20 323:3 194:21 2258 218:11,12 293:17 84:9 89:290:15
raises 213:18 237:8 290:20 ready 281:8 335:6 91:2,3,592:14
ramifications 291:1 333:3 real 37:12 39:6 93:13,22 94:18
322:13,15 rates 17:18 19:12 43:4 46:8 54:3 97:19 100:5,22
ran 251:19 29:1982:19101:3 61:167:1572:19 101:2 103:1,11
randomization 141:17 169:20 81:17 89:18 94:12 104:1 106:2
46:7 200:7,11 170:10 171:7,7 108:11 125:20 108:20 118:1,18
240:10 294:18 210:11 216:5 129:13,15 163:1,6 120:4 121:6,15,22
randomize 204:17 231:5234:16 163:6 165:12 123:8,14 12422
213:21 248:17 249:9,12 166:4,7 167:4 129:19 132:19,20
randomized 187:6 249:14 253:6,8,22 209:4,9 210:18 133:2,21 136:20
194:10 198:7 256:13,19,20 212:5220:10,10 139:11 140:6,12
199:10 251:9 257:13,14 284:14 266:7 293:6,10 140:14,18,18
282:14 288:17 284:20 313:6,9 306:22 321:20 142:2,5,7 145:3
296:8 ratio 105:7,11 332:4 145:22 146:7,11
randomizing 111:14,15112:20 | realistically 322:3 147:13,18,21
295:5 112:21 145:2 reality 40:19 148:22 150:4,19
randomly 170:7 rational 305:17 102:14 154:3,6,10,15
range 9:16 30:21 315:7,7 realize 177:22 155:1 156:5,22
67:22 73:1290:13 | rationale 55:5 248:13 261:9 158:3,11 161:2
110:8,9121:2 87:15179:2,5 269:22 162:20,22 163:3
123:10 140:12 311:20 realizing 282:16 166:1 174:16
169:4 255:22 rationales 177:4 really 6.57:1,11 176:4 179:7
256:2271:8 rationalizing 7:19,22 8:109:17 180:13 181:20
ranged 108:3 275:13 22:13,16 25:11,22 183:8 184:10,17
ranges 274.21 rationally 303:11 26:21 28:9 30:2,7 186:16,20,22
330:21 ratios 121:14 33:9 38:22 43:6,8 188:2,3,11,12,14
ranging 212:6,8 148:5 44:6,11,14 45:6,8 188:22 190:17
212:11 256:11 ray 17:8286:9 46:1,4 47:5,11,20 193:7,14 196:22
rank 74:977:17 reach 29:865:9 48:10,18,21 49:7 198:9,11,16
219:15,19 78:17 123:9 278.5 49:8 50:3,5,11 199:12,21 200:6
rankle 277:3 reached 243:12 51:10,20 52:2,4 201:2,4 202:21
rapid 37:21134:4 | reaches 97:13 52:22 53:3,15 203:8,13,17
142:3 300:15 reaction 252:9 55:1,4,13,16,19 205:11 206:14,17
307:8 315:16 55:21 56:16 59:3 207:11 208:21

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[really - regimen] Page 60
210:15,19 211:6,8 269:2,4,7 recorded 336:4 reframe 55:10
211:9212:17 reasonably 172:11 | recourse 64:3 regard 134:12
213:5214:9 215:2 192:5 recovery 127:15 218:2 250:18
215:4,14,17 reasoned 249:17 recurrence 123:13 | regarding 147:17
217:17 218:6,8,13 | reasons 9:6 56:15 169:1,2 290:1 192:15
218:15 219:14,20 75:6 160:18 302:6 regardless 105:14
220:4,7,8,12 170:16 293:4 recurrent 172:15 189:3
221:9 222:1,10 rebound 110:11 red 41:1388:19 regards 139:7
223:20 225:19 recall 3187 106:11 256:17 regime 20.6
226:3,6 227:19 recapitulate redesign 256:10 193:12
229:2,7,12,17,20 133:10 reduce 31:15 regimen 5:56:4
232:2,7 235:17 receive 303:22 50:1951:9 110:9 9:6,20 19:20 20:1
239:3,20 240:4,13 | received 194:11 127:17,18 137:10 20:16,20,22 21:1
241:9 242:5,9,18 194:16 235:21 149:19 151:17 22:1,19 23:4 25:3
243:1,1,10 250:9 251:10 281:4 27514 25:20 26:7 27:5
258:1,3,6,11 receives 40:4 reduced 102:15 28:21 29:1 33:2
260:19 261:5 receiving 134:15 135:3,4,5,6 163:9 33:18 34:5,9,19
262:1,8,21 266:17 192:9 235:11 163:9 283:17 35:7,11 36:14,20
266:19 268:20 250:14 288:20 336:5 38:21 39:17,20
270:13 273:21 rechallenge 251:8 | reduces 128:13 40:3,8,10,22 43:4
274:14,17,19 rechecked 110:7 130:8 46:1350:951:1,3
275:7,9,16,17 recognition 177:2 | reducing 293:1 51:453:461:2
276:15 280:18,22 331:20 reduction 114:3 71:8 72:13,15
281:5282:8 305:8 | recognize 8:12 165:9 332:21 74:7 777,11 80:6
307:6,14,19 18:21 79:16 136:8 | reductions 134:19 80:1081:11,13
308:10,21,21 335:9 reemphasized 82:10,12,14,20,21
309:22 310:5,19 recognizing 299:7 83:9,10 85:13
311:15,18 312:5 305:15 334:18 reexamination 86:8 88:392:21
314:20 318:11,18 | recommend 21:10 286:15 93:1,4,6,15 94:4
321:3,22,22 322:7 101:10 108:9 refer 187:4 98:4 99:3,10,11
325.6 326:19 190:7 reference 96:7 102:14,21,22
329:5 330:5 333:7 | recommendation 105:4 142:11,14 103:3,6 119:18,19
realm 30:10 21:3281:9282:2 | referring 200:8 120:1,2,9 123:4,6
123:14 238:4 recommendations | refine 154:16 123:8,12 128:20
reanalysis 283:21 303:7 328:22 refined 288:8,9 153:7 166:4,12
reason 37:10 330:17 reflect 8:882:1 170:13,22 174:11
38:14 55:12 65:21 | recommended 116:22 123:21 174:14 175:16
86:21 100:11 20:5,9,16,21 21:7 283:20 285:3,7,14 182:10 188:4,13
149:7 156:3 1778 21:13,16,16 108:8 299:5 188:14 190:3,14
179:14 200:12 129:19 163:5 reflected 56:8 192:1,19,19,22
226:4 320:3 321:7 | reconvene 72:5 reformulating 193:1,3,7,10,11
323:22 327:11 record 94:17 307:13 193:16,16,22
reasonable 66:2,3 172:12 329:22 refractory 236:18 194:18 195:4,15
169:14 250:7 336:6 196:3,8,11,12,21

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[regimen - relationships]

July 19, 2017
Page 61

196:22 197:1,2,3
197:5,11,16
198:12,15 199:11
199:12,22 202:16
203:1,2,3,7,16,16
204:1,9,10,12,16
204:20 205:1,1,5
205:13,15,19
206:19 209:17,19
213:10,11 2146
214:10,12 215:13
215:15,18 216:20
216:22 217:2,4,7
219:11 220:18
223:11,12,12,19
223:21 224:2
232:13,15 234:15
235:12 239:1
240:22 241:2,8,19
242:7 246:7 2507
250:10,14 253:18
254:2,7 256:21
257:1,16 258:2
273:18 281:20
283:12,18 284.3
284:18 286:21
287:9288:11
289:4 291:21
293:2,11 294:5
295:16 296:5,5,21
297:7,9,12,16
298:7 300:5,7
301:18 302:21
303:15,16,20
304:10 305:9,20
306:7 311:19
312:14 313:10
315:2 316:2 319:1
319:5,10 320:8,9
320:14,16,17,20
320:22 321:4,6,13
321:20,22 322:8
323:1325:3,4,11
331:7,7

regimen's 91:12

regimens 1:54:5
4:11,1412:11,18
13:20 15:19 16:7
19:19 20:12 21:9
21:11,19 22:4,8,9
26:10,12,17 29:4
36:8,10 39:8,11
39:21 41:1043:12
46:22 47:6 52:5,9
53:1,1954:11
72:16 74:7,10
765,18 77:21
78:7,22 79:5 80:1
80:11,21 81:5,20
82:1,6 92:12 93:7
93.8,18 94.11,18
94:20116:11
120:15 122:3,5
128:19 138:19
153:2,20 155:2
168:14,20 169:18
171:14 173:6,17
173:19,20 174:10
176:12 177:6
192:16 195:14
205:11 210:9
211:20 213:14,17
214:15 216:13
217:10 219:7,21
221:3225:11
228:3,12,22 238:5
238:19,20 239:13
241:18 2457
247:12 248:22
251:15,19 252:14
252:19 253:15
255:7 257:9,19
259:17 264:21
265:16 266:2,18
268:13 269:14,20
270:7,17 271:4
282:2,13,19 284:4
284:8 287:15

291:20292:17
294:15 296:20
300:5,9,11,13,16
302:20 304:5
306:14 312:2,13
313:22 314:5
315:10,14 316:8
330:4 334:8
regions 89:12
register 157:18
168:3
registered 63:11
128:18
registration
225:16 237:18
registry 55:17,21
regression 253:21
regular 189:2
regulate 335:8
regulation 54:16
134:19,21 135:6,8
135:14,14 267:15
regulations
190:22 195:5
regulator 52:15
326:20
regulators 135:9
163:6 166:18
304:4 330:9
regulatory 5:7
45:8,13 466
47:1348:8,12
49:1050:6 52:21
55:259:16 61:13
63:1364:22 71:10
71:12123:18
155:20190:1,11
208:15 214:8
260:6 267:6,14
278:15281:3
324:15,21 327:20
reinfection 119:1
148:19172:15
200:13

reinforce 242:10

relapse 50:15,18
76:11,17 81:1,3
81:21 82:19,19
91:16 92:11,18,18
112:18119:2
137:2 1388
148:19 151:19
152:15 168:16
169:1,12,20
170:10,13,16
171:4,7 172:18
193:19,21 194.22
200:13 219:6
226:15 249:9,12
253:6 257:14
262:12 266:10
284:15,20 290:2
292:11 293:8
294:19 299:13
302:7 317:17
333:10

relapsed 118:20
122:14

relapses 77:12,12
171:2

relapsing 118:4

relate 71:1580:15
281:21

related 23:2162:4
70:14,14,18 72:12
79:5119:11
124:13 277:16
280:22 312:18
336:8 337:6

relation 127:4
134:20 301:14

relationship 82:2
92:3159:3 218:11
293:16

relationships
22:1777:16 93:14
178:5

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[relative - resistant] Page 62
relative 77:22 reminder 32:4 representatives 244:9,20 2457
81:14 183:1 252:12 53:14 260:5 262:4 267:6
314:13 336:10 reminding 267:10 | represented 85:14 267:12 271:7
relatively 18:12 remit 147:19 86:22 139:21 279:7,13 280:1
31:1962:1573:15 153:19 158:13 169:9 331:19 296:17 304:7
85:6,21 175:2 remove 192:13 reproduce 161:22 325:21 332:6
176:14 222:19 removed 111:8 reproduced 83:1 |researcher 97:1
256:6 276:8 307:1 | removing 28:10 reproducibility researchers 65:4
317:9323:21 83:10 73:7161:7,12 115:12 121:7
relaxed 202:13 remox 35:281.5 reproducible 158:9
release 17:6 122:1,13176:12 255:1 resemble 78:10
released 143:10 176:16 283:14,20 | republic 111:4 reseqtb 147:19
232:10 310:22 repurposed 58:9 158:4
releases 9:1 renal 110:12,14 236:11 reserve 194:17
relevance 247.7 262:18 require 7:10163:3 | reserved 311:15
relevant 50:20 rendered 88:18 270:21 299:14 329:9
69:1290:5207:21 | reorganized 2454 | required 118:14 reservoir 230:13
245.8 2476 repeat 190:.6 129:4 157:6 173.5 | residence 84:22
265:18 291:3 183:1190:19 resist 239:16
reliable 230:9 repeated 92:6 192:9,10205:10 | resistance 17:3
253:3 290:21 requirement 20:18 27:11 34:5
relies 91:9 repeatedly 247:9 125:1 34:18 38:1,7 40:9
rely 118:17119:6 | replace 35:4132:1 | requirements 40:14 43:4 67:19
136:19 147:6 197:15 204:15 190:12 196:17 79:6 104:21 112:8
relying 185:10 replaced 117:13 243:9,13 112:19138:22
remain 8:573:3 replacing 92:22 requires 85:22 139:1 143:9,20
76:14 140:20 145:3 205:3 137:9 141:9 146:9 147:18
182:19 317:17 290:16 267:15 148:19,20 151:21
328:16 334:16 replicating 84:18 | requiring 59:8 152:9181:14
remained 172:4 report 222:9 232:10277:1 188:1,3 214:21
remaining 161.6 234:19 244:2,3 ressarch 12:14 235:15 237:10
remains 72:18 24720 13:18 14:16 37:12 238:11,22 243:14
128:9152:1 reported 1:207:3 43:17,19 45:8,13 248:8 282:17
remarkable 7:22 9:1 263:21 290:9 46:1 47:20 49:21 329:13
remarks 4:35:20 290:12 53:5,11,16 54:8 resistant 16:21,22
64.14 reporting 1:21 54.15,20 55:5,12 17:2 20:11 22:3
remember 98:14 63:22 129:14 55:14 56:9,10 22:13 24:5,15
99:1102:8221:8 | reports 251:3,13 57:4,18 60:3 25:10,22 28:18
259:8 270:20 repository 159:15 64:22 65:15 73:5 35:12,13 36:16,19
276:17 306:1 represent 69:18 99:4 100:16 37:540:7,8 44:15
remind 95:13 78:14,15 120:5 115:22 121:10 46:8 76:2 79:3
121:6 123:19 201:7 137:12,12 139:4 83:13,13 147:17
128:17 173:16 representation 145:5 156:9 161:3 149:1,22 175:15
300:2 173:2 175:21 175:15198:16

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[resistant - risk] Page 63
214:13 228:4,7 restriction 79:3 reviewing 57:5 114:6 128:19
229:4 230:2 234:7 | resubmit 256:9 reviews 49:2 186:22 2467
244:4 247:2 result 26:576:9 revisiting 240:18 249:5,12,19 250:2
258:15 261:8 79:3142:6 146:3 | revitalization 251:5,7,11,19
265:16 288:10 146:20 147:6,15 49:20 252:2 256:4,6
297:6,8,16 306:5 151:4 165:20 revolution 307:14 257:1
319:4 323:7 171:12176:16 revolutionary rifapentine's 92:3
329:12 272:9283:19 307:10 309:5 rifaquin 93:3
resolution 194:21 285:15 293:5 311:10,18 283:14 310:22
resolved 62:10 resulting 77:11 revolutionize right 24:628:17
resource 27:16,22 | results 9:12 20:14 239:20 308:13 38:6 39:340:5,22
125:10 135:21 30:757:1991:6 rhc 81:14 48:10 52:5 60:5
136:16 208:22 102:11 127:8,16 rich 41:22 323.8 60:16 70:12 72:7
277:6 322:6 323.8 128:3 143:7 richer 294:12 95:18,20 97:6,10
resourced 187:21 168:13169:17,22 | rick 318:7 98:14 101:5102:9
334:19 170:1172:5,7,8 rif 142:6 102:13 106:13
resources 7:15,17 176:11 184:18,19 | rifabutin 112:10 109:16 115:2,5,14
30:8,9 45:15 247:18 250:8 112:12,18,20 140:1,4,15 144:15
87:22 125:14 259:18 284:6,12 rifampicin  285:20 145:1 151:4
222:11 226:3,5 285:15 288:22 291:21 297:5,6,8 158:16,17 162:21
309:17 310:3 293:4,21 334:2 297:8,15 165:5168:2,7
314:12 319:20 resume 189:10 rifampin 16:19,22 172:19 180:5,7
respect 73:1387:2 | resumed 76:9 20:2,4 21:13,15 181:1,22 182:8
94:6,11 178:21 resuspension 26:16,18 35:1,12 183:7 188:4,4
respective 298:12 12714 35:12,13,16 36:11 201:11,15202:11
respond 186:12 retained 92:6 36:15,16,17,18 202:13 211:3
231:17 316:11 retreat 246:20 37:4,540:6 79:15 215:12 218:4
response 42:15,22 | retrospective 92:598:3 99:5,6 265:4,6 280:1,15
68:21 84:17 92:3 70:21 186:6 107:8,22 108:15 282:19 306:10
129:8 135:9,17 retroviral 279:1 113:12,17,18 310:10,13 312:6
136:2 138:3 reveal 86:10 135:16 143:9 312:20 313:4
165:13 175:6 301:17 181:8 186:22 328:9 330:22
217:19 269:5,7 review 33:357:8 249:7,13 250:6,21 | rigor 156:11
289:16 293:13 57:1063:9 65:10 251:4274:18 rigorous 137:12
300:22 100:14 116:19 rifamycin  26:11 rim 84:10,15
responses 100:18 151:5 243:7 91:18 93:10 rip 114:18
responsibility 246:14,16 255:19 109:18 112:18 ripe 98:3103:3
335:10 259:6 276:14 185:3 249:5 risk 17:818:18
responsible 14:4 290:5 302:4 rifamycins 92:15 22:21 34:5,18,22
207:19 311:13 303:17 120:3 240:18 42:956:14 61:9
329:17 reviewed 52:15 253:5,7 299:6 65:22 193:20
rest 16:12 300:12 rifapentine 16:19 215:22 241:11
restricted 233:3 reviewer 11:10 21:12 29:591:18 242:6 286:6 293:1
93:4,5112:5,6 295:8 306:16

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[risk - see] Page 64
309:8 310:3 rule 195:3,5 sampled 107:10 schedules 68:2
risks 8:14279:15 | rules 148:8 242:21 107:12 318:3
rna 134:3333:17 |run 11:17163:13 | samples 106:9 schematic 75:13
roads 227:15 rush 226:1 107:22 131:1 schito 3:54:21
rob 150:8 russell 111:3 132:8 136:4,5,6 12:10,10 138:17
robert 168:1 rutgers 88:14 141:20 150:5,10 139:6
robust 55:13 S 181:16 183:22 school 2:22112:9
1548 156:12 s 61 318:4 115:22 2638
160:17 184:21 sacks 229:2 sampling 266:11 318:20
24712 276:6 232:15 275:11,12 291:14 | schoolnik 133:15
300:3 safe 47:18.22 san 2:193:412:4 | science 8:1614:14
roche 142:13 53:91 155’: 17 14:11 115:21 16:165:17 138:21
rockville 2:7 209:20 270'13 sandra 337:2,13 246:11 2479
rod 258:9 971:15 335:13 sanger 149:10 277:18 307:18
role 4:2212:22 afer ' 4415 -228:15 sanofi  3:1314:2 scientific 1:68:11
40:13 48:12 95:5 298:21 31215 224:14,15,22 12:10 138:18
153:6 244:21 safety 12:133:10 309:19 154:8 156:9
248:1 250:20 33:21 34'13 35:17 satisfied 304:1 scientifically
253:17 257:16 36:15 38:11 40217 saved 30:9 53:12
258:1,2,5,16 40221 43:5 3 46'. 4 | savic 91:7257:2 | scientists 8:2
299:7 319:6 47;2 50:2'1’ 56:6. savic's 160:9 scratch 315:1
320:14 324:15,16 50:13 191°14.16 saving 2785 screen 292:17
roles 94:9248:5 191-18 194- 1;5 saw 34:11122:7 screening 141:22
252:13,15 196:17 205:17 saying 54:22 se 186:21
roll 61:2223:13 217-4 260:22 115:5177:17 sea 2357
rollout 230:6 268:3 271°9 185:21 194:17 seamless 50:2
room 7:2016:9 27212 274:13 212:21 218:21 167:2,8
45:1453:2 115:14 276:292 2876 says 20:10214:10 | seattle 2:3
156:5 158:2,9 301:19 302:13 2789 second 20:18,19
167:13 238:17 304:4 33012 sc.d. 2:11 116:20 141:10
268:5 275:20 sahara 1810 scalable 218:4 210:7,9 230:15,16
276:12 277:4 salary 96:18 scale 169:3291:15 231:19 234:14
304:20 334:21 sles 3087 297:1 235:15 236:4
rooms 6:11 salvage 36:12 scaled 228:2 315:6 319:3,12
rough 144.18 320:20 scan 108:22 140:5 | seconds 32:4
roughly 311:22 sample 50:19 68:9 scarcity 455 section 89:190:1
round 114:16 1081 111:19 319:13,16 sections 90:3
rounds 234:4 12 4:17 18.125'1 scattered 322:5 sectors 8:3 154:22
route 75:19 298:1 126:19’ 1412 ' scenario 128:10 155:8
routes 198:6 1 47; 5 266:é1 326:18 see 9:1617:12
routine 46:15 269:21 275:4.5.13 schedule 28:13 20:22 22:1 25:10
58:15317:4,18 285:5 203:1 Y 69:16 26:9,18,20 29:2
row 46:2 294:14 scheduled 101:15 31:7 35:16,17
136:5 38:1,6 40:1 42:20

www.Capital ReportingCompany.com
202-857-3376




[see - shorten]

TB Workshop

July 19, 2017
Page 65

45:19 47:4 53:7
56:7,7 64:20
82:13 83:8 100:15
105:16 106:15
107:3108:3,11,15
119:18 120:2
121:15126:2
134:5,18 136:10
140:1,11 144:21
144:22 174:7
182:16 188:2,7
189:11 206:7
207:11,16,21
212:5216:12,17
221:6 225:3
230:11 231:5,15
232:12,20 235:20
236:6 237:19
241:21 242:8
252:18 256:17
257:21 262:22
263:10 274:2
282:9 284:16
285:8 286:16
287:11 289:15
298:11 305:2
314:21 315:16
322:16 325:9
330:2 333:15

seeing 26:129:19
55:17 149:4 151:8
252:5315:4

seek 242:16

seeking 78:22
118:1

seen 44:1362:20
68:20 81:15 82:22
83:22 107:14
114:5 188:9
210:13 219:16
241:14 251:4
258:12 283:1
288:8 300:10
302:19 303:17

329:7,16,16

sees 89:4

select 72:16 77:17
113:6 174:13
181:14

selected 77:21
112:7

selection 72:15
79:4 238:5 271:14
301:13

semi 88:16 89:17
315:7

send 102:11
183:22

senior 14:4

sense 36:1042:5
81:7176:16
180:10 211:19
214:3215:18
216:1,2,15 226:16
280:18 294:4
309:1

sensitive 35:1,12
35:16 36:11,16,17
36:18 37:4 38:12
40:7,7 143:11
193:7,11 197:16
198:3,13 203:10
204:16,20 205:1,4
213:15214:11
217:6 246:21
258:14 288:17
322:9 334:3

sensitivity 118:2
120:21 121:1
136:19 137:11
149:7 150:1

sent 49:6 117:12

sentence 201:20

sentiments 244:13

Sseparate 56:1
222:6 321:2

separated 326:4
327:12,15

separately 118:7
322:19

separation 326:10
328:10

sequence 147:5

sequencing
118:22 139:15
146:6,15,17,18,19
147:4,8 148:16
149:10,11,15,17
149:20 152:7

serial  77:20 150:5
288:3

serially 68:9

series 10:1111:11
287:9 298:19
301:10 303:5

serious 26:5192:2
263:4

seriously 245:8
258:7

serum 96:8 106:13
111:11,12,17
185:20

serve 218:2

served 6:12 15:22
66:14 232:3

serves 96:6 227:17

services 43:19
230:8,10 235:19
237:14

serving 6:15

session 5:6 15:14
15:16,17 153:14
184:9 304.18

set 51:652:11
53:461:10 69:7
101:9,12 114:19
117:12,14 229:7
250:21 258:21
259:2 283:18
284:3 302:6 303:6
313:2 329:22

sets 158:10 254:2
setting 29:9,14
51:14118:18
122:6 144:6 175:1
229:4
settings 52:6
125:10,14 2479
317:7 323:8
settling 320:2
setup 75:1691:16
seven 102:3,6
103:5110:1 126:3
136:4 142:4
153:18 211:7,18
223:22 311:19
312:5 315:2
seventh 109:20
seventy 171:14
severe 26:1257:6
severely 217:19
293:14 329:12
severity 90:19
257:10
shame 223:21
shape 222:22
share 9:557:7
25422
shared 10:16
158:1 258:20
sharing 155:17
sheral 3:111:14
shockingly 144:9
shoot 319:17
shooting 105:16
short 25:6,829:19
45:10173:10
206:5 233:22
259:3300:4
310:20 334:13
shortage 62:8 64:2
shortages 62:5,19
63:22
shorten 35:5
192:8 209:11

www.Capital ReportingCompany.com
202-857-3376




[shorten - situations]

TB Workshop

July 19, 2017
Page 66

253:16

shortened 36:22
205:2 299:6
302:21 313:10
319:10

shortening 30:3
77:8,22 78:1
79:14,17,20 80:14
81:6 82:2,3 86:4
91:13122:9170:5
176:19 246:21,22
253:9,17,18
254:10 255:11
283:22

shorter 20:16 29:4
30:8,22 33:1
34:15 37:339:21
77:10173:6
193:17,21 228:21
234:14 266:5
270:22 312:15

shortly 235:3

show 19:823:22
29:3,8 60:8 62:7
71:986:1598:11
99:21 110:11
131:7 135:13
171:3175:12
186:7 195:16
205:5239:18
256:15 257:17
268:10,10 290:18
297:14 333:1

showed 29:15 30:4
100:16 109:15
111:1113:21
127:13 137:5
138:2 185:2,2,4
216:15 219:5,9,22
237:13 254:4,5,19
276:18 284:17
285:15,17 286:5
288:22 289:1

showing 80:20
82:7 92:5 120:10
120:14,20 134:2
155:7 168:22
169:22 170:10
175:5201:3,18
250:9 277:22
283:22

shown 19:224:6
83:6,6 85:20
92:16 100:10
102:7 106:22
107:1113:21
123:1148:17
246:1 249:6,7
284:6 285:3,15
288:1,4 289:22
290:8 291:2,20
292:20 293:3
297:2 301:3

shows 41:11 60:11
101:12 111:15
119:16 132:7,13
236:10,11 255:19
289:10 293:10

shrink 332:21

shutting 135:1

sick 17:9

side 44:2258:7
59:1361:9 62:3
79:17 97:10,11
139:22 140:15
144:21 145:1
150:20,21 151:4
152:9,10 155:7
176:5 209:12
215:8 309:20

sides 62:12

sign 65:5131:13

signaling 64:5

signals 271:11

signature 135:11
336:16

significant 22:14
122:21 129:4
135:14 262:17
309:3

significantly
82:19120:10
291:22 307:8

slver 1:15

similar 87:6 93:20
103:8 119:22
159:6 172:20
181:11 196:17
213:6 249:20
250:22 253:17
255:1,15 258:8,21
269:5,7 284:19
294:14

similarities 76:16

similarity 251:3

similarly 54:4
172:10197:6
203:12 213:8
287:3 295:20

simple 137:21
168:17 182:11
250:11 296:21
317:6,21 318:2
323.6,6,8,14,17
324:1,7

simpler 40:2
147:7 256:5

simplified 171:21
221:6,9 222:12
228:1 323:4 325:4

simplifying 48:13
259:21

simplistic 273:16

smply 79:1
160:16 162:3
214:10 272:7
307:15 310:2

simulate 91:11

simulated 92:17
93:16

simulating 74:2

simulation 154:19
160:3167:14

simulations 92:9
241:22 275:19

simultaneously
111:17

single 16:17 68:10
90:11,12,13
106:18 145:19
149:18 167:8
170:21 178:8
195:7 197:17,17
198:20 199:8
205:18 212:6
213:4 215:10
225:13 241:8
254:3273:21
275:11 287:21
320:17 332:4

sink 264:4 277:12

st 187:12

site 68:574:290:5
130:7,21 131:12
137:18 232:3
254:3

sites 50:7 73:8
125:8 127:2 129:5
131:11,14 136:12
136:13,13 137:17
144:11 163:21
232:6 235:11,11
235:21 236:1
267:2 275:8 313:2
313:6

situation 59:10
106:3 182:5 1838
185:6 202:22
208:3 296:4
297:10 299:3
327:10 335:7

situations 72:22
191:6 196:18
326:13

www.Capital ReportingCompany.com
202-857-3376




[six - speakers]

TB Workshop

July 19, 2017
Page 67

six 19:7,1520:12
22:330:16,21
34:15 39:10,22
42:7,857:976:9
76:1377:981:13
81:1393:599:10
100:13 101:4,21
102:1 103:5
107:13 114:18
119:20 128:20
154:12 164:16
168:20 169:18
170:1,8,12 171:14
171:15,15197:4
198:14 199:20
206:8,16 209:18
215:21 223:7,8,16
226:14 2277
232:19 236:18
237.7 2467
284:19 297:19

sixty 19:7

size 50:1977:7
99:12 100:2,4
176:18 269:21
275:4,5 285:5
293:1294:14
332:21

sizes 266:21

skeptics 308:16

skills 3367

skin 17:6

skip 94:5153:13
157:10 214:22
239:7

skipping 228:10

sky 179:13

dide 17:1224:1
58:4 64:11 96:19
101:9,11,12 102:7
117:12,14 137:8
139:22 144:14
152:20 155:6
156:14,19 158:11

158:12 160:14
168:6 192:17
211:5219:4,8
237:3239:4 242:3
259:5 265:2
268:10 278:13
288:8

dides 22:6 153:13
157:10 258:21
268:9 274:3 289:8
290:18

dight 33:16 254:5
293:1

dightly 103:9
113:4 122:17
126:9 143:12

dot 44:3

sdow 33:1448:16
134:2 146:21
22712 240:11
299:11

sowly 69:11
141:4

small 82:22 89:22
97:16 108:7 149:1
150:14 155:10
171:6 176:14
203:19 264:9

smaller 89:7
305:11 324:20

smallest 105:13
275:15

smart 109:15

smartphones
27:20

smear 140:13
144:9 145:3 277:8
286:8

smears 144:16
165:14

smor 149:19
150:13,15

snapshot 107:20
131:6 133:20

181:17

snp 151:10

snps 151:10

sobering 32:3

societal 24:9,17

society 44:2

sodium 126:8
129:7 131:9

solid 118:7,19
119:4,5 122:16
127:22 128:6,6,8
130:5,12 132:12
145:13 256:19
330:20

solution 267:22

solutions 55:2,2
208:12,18

solve 50:2322:21

somebody 174:11
181:2 186:7,11

somewhat 33:6
72:18 88:593:1
116:10 123:13
136:20 221:12
222:4 306:8

soon 37:1861:19
81:21 161:13
173:9 252:12
273:22

sooner 278.5

sophisticated
224:3

sorry 82:13225:6
237:3272:2
298:10,13 302:7

sort 69:1270:21
75:1392:13 105:3
126:21 132:8
134:17 173:1,4
180:21 182:10
184:5 187:11,14
188:13,14 209:21
210:16 214:22
220:8 225:8

229:15,16 231:12
236:2 240:7 249:2
275:2 305:19
306:15 308:5
315:21 316:18,19
317:2 320:11
321:8,15 322:22
325:10 326:11,21
327:7 332:13

sorting 72:12

sorts 39:14 172:22
213:18 324.6

sought 255:4

sound 8:11,16
53:12

sounding 72:2

sounds 157:4
179:12 182:14
187:5 305:8 309:6
320:8

source 136:9

sources 157:16
277:1

south 145:4
159:13 261:2

space 78:1794:12
159:21 160:22
166:4

span 9:16 140:12

gpatial 68:19

speak 65:20 78:18
96:12 116:20
117:7 123:3
130:11 153:6
211:13217:5
224:19,22 281:13
308:7 321:15

speaker 15:19
43:1565:12
138:16 224:11
244.8 260:12
316:9

speakers 116:9
148:18 173:13

www.Capital ReportingCompany.com
202-857-3376




[speaking - start]

TB Workshop

July 19, 2017
Page 68

speaking 50:13
276:8 287:14
296:9 307:1,2
333:20

speaks 96:20
111:22

special 56:3,10
313:13,13

species 84.7
254:18

specific 23:22
32:18 35:22 48:6
55:12 71:22
111:20 141:4
151:1 164:8,18
165:1 190:8
200:18 202:19
211:3218:14
233:3244:21
248:5 273:13
274:13 276:2
279:7 286:18
292:2 299:16
301:5316:1
330:13,19 334:3

specifically 49:12
143:13 153:21
154:16 156:10
162:18 304:16

specifications
296:13

specificity 118:2
120:21 121:1
143:12

specifics 218:15

specified 292:19

specimen 119:11
124:12 125:22
126:14127:1,6,8
127:9,12 128:2

specimens 125:5,6
125:6 130:15

spectrum 109:9
140:8,9,13 181:8

197:20
speculating 220:5
speed 118:8
spend 16:11 79:8

96:1998:2 115:7

115:9 146:7

148:20 160:16

162:2,17 217:16

265:2
spending 139:15
spent 139:3

224:15
spigelman 3.7 5.6

5:1013:4,5

177:11184:13

186:4 187:10

189:15 207:4,7,9

2446 280:8

304:16 306:18

308:3 309:9

314:18 321:1

334:9
spoke 287:1
sponsor 57:6

61:17 192:10

194:19
sponsored 125:13
sponsors 47:10

48:21 61:1562:1
spontaneously

83:12
sports 115:8
spot 300:2
spread 132:11
spring 1:15
sputum 42:17,17

42:18 92:9,10

114:4 117:3

118:11 124:17,20

127:12 128:13

131:8 132:8,16

133:20 141:3

143:8 163:4,15,18

164:2,8,11 165:8

165:8 166:9,14
173:3194:13
199:19,20 204:2
206:6,7 210:11
215:13 226:21
227:3231.6
232:11,18,22
237:8,20 239:17
240:19 249:11
255:8 277.7,13
284:13 286:8
288:3 293:22
310:11,11 318:4
333:4,11,21
square 172:2
squared 41:13
squares 121:15,16
squeeze 175:22
stable 63:19
stacy 115:15
staff 125:2 141:22
stage 41:1254:7
57:9,12 212:12
226:8 229:7
240:16 268:22
287:20 288:9
290:1,2
stages 213:20
stakeholder 226:4
stand 174:7 232:2
335:6
standard 16:15
20:1 27:14,16
33:7 38:5 46:9
48:3 50:15 52:10
58:2074:10 77:8
77:22 80:593:9
108:10 128:1,20
129:13 130:9
141:1 149:13,13
150:2 157:15,20
157:21177:3
188:13192:16
193:6,10 194:2

197:15 198:14
201:2 211:22
220:19 239:1
240:7 254:7
256:21 268:6
277:15 285:18
310:11 312:2
313:3,4,11 315:2
315:9319:1
326:21 327:6,7,13
standardization
125:7 137:6,7,14
standardize 127:3
131:17 221:22
standar dized
98:22 102:16
147:16 162:9,9
181:7 189:4,5
262:3
standards 46:13
137:10 302:9
standpoint 97:18
146:12 187:17
stands 85:13
103:15
stanford 133:16
starke 3:95:15
11:16,16 260:12
260:12,15,18
280:3308:1
313:17 315:21
start 6:89:17 11:6
23:12 24:5,6,8
25:3,22 28:20
32:15 43:22 46:5
61:11 75:20 95:18
116:3117:9
143:19 151:5,6,8
152:4 161:21
179:18 184:8
188:4 207:18
211:11 263:10
266:22 278:18,19
282:14 296:7,8,11

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[start - studies] Page 69
315:1 statisticians 234:2,21 241:9,11 272:14
started 91:8 247:14 244:3 struck 332:19
211:12 214:17 status 76:1090:20 | straight 329:22 structural 322:2
231:17 280:6,19 92:9,10,11 118:6 | straightforward structure 146:13
281:2,6 120:21 168:15 175:2 211:10 322:13,15
starting 17:14 steadily 242:17 212:2 stuck 315:8,20
216:20241:11 steady 101:18 strain 78:4 86:5 stud 235:21
265:21 271:5 240:11 90:12 students 115:16
273:19 281:3 step 148:5184:19 | strains 228:4 studied 47:1951:3
282:8 297:19 186:17 187:15 strategically 54:17 74:8 92:12
313:10 216:16 260:3,9 259:19 94:14,20 100:3
starts 20:2110:3 274:6 289:3294:4 | strategy 31:14 198:17 219:8
123:12 208:7 294:9 297:9 156:17 166:12 225:11 251:16
314:22 326:4 stephen 283:19 182:21 242:15 256:1
starved 208:22 steps 127:13129:2 | 273:10,12 studies 4:17 29:3
state 46:2166:7 158:18 178:2 stratification 35:337:1042:9
125:11 133:3,4,21 305:11 306:15 299:21 42:12 43:851:1
234:19 261:13 sterile 127:6 streamlined 51:14,19,19 52:17
336:19 sterilization 312:21 55:8 56:4 71:19
stated 71:20 195:5 285:12 strengthen 250:2 74:12 75:11 79:13
239:8 242:13 sterilizing 83:1,20 | streptomycin 80:1581:3,16,17
statement 54:5 119:14 120:5,18 282:15 85:11 86:9 88:22
71:11,1172:3 156:20 159:7 stress 116:13 89:490:11 93:16
156:22 157:1,5 162:3,6 175:14 135:8,11 180:14 94:15 100:10
164:20 165:19 248:6 253:3 242:12 106:22 113:3
194:17 stethoscope 106:5 | stresses 135:2 114:11 117:19
states 13:2116:6 | steve 2:812:7 stretches 169:5 118:14 124:21
17:11,11,16 19:15 | stewarded 329:7 strict 177:19 132:2 138:12
19:16 23:6 101:7 | stewardship striking 171:20 158:17 159:22
102:2 103:3 321:11,15 329:5 255:16 290:11 160:2 161:11
114:17 116:1 329:19 330:4 strikingly 299:1 162:1 163:22
189:1 195:6 209:2 | stimulate 243:13 | stringency 60:16 166:16 168:20
267:3,17 308:2 stock 76:10 61:22 170:4,20,21 171:6
statistic 32:3 stomach 97:8 stringent 63:13 171:16,16 172:10
statistical 14:7 stone 175:22 232:9281:3328:1 172:13173:19
68:12 121:11 stool 124:19,21 331:18 185:1,4 186:19,22
148:4 162:16 127:9 stringently 64:18 191:12 196:7
165:20 189:17 stop 39:177:4 79:5 203:5 212:5 222:2
190:17 224:4 95:8 97:7 230:5 strong 38:1949:9 226:18 233:11
291:16 316:18 241:9 285:2 130:20 164:10 240:8,9 245:13,14
statistically 288:5 | stopped 26:6 167:20 237:13 245:15,16,19,21
datistician 14:10 252:3 304:2 245:22 2475
316:17 story 84:5131:3 strongly 1019 251:18 254:5,8
217:13 233:8,9 116:10 258:5 255:10 256:4

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[studies - suppress] Page 70
257:18 258:13 278:16 284:16 254:1 259:21 suitable 70:15
260:22 262:7 288:2 291:2 2947 | substantiated suited 128:10
263:17 266:8 294:11,14 295:15 271:12 sumathi 2:205:6
267:4,9,17 268:16 312:9,21 324:3,9 | substantiation 13:7
268:17,18,19 326:3 330:10 1918 summarize 52:3
270:4,14,15 271:8 | study's 170:17 substitute 33:18 64.12 280:11,15
271:10,10,12 studying 88:1 209:10 283:11 282:5283.6
272:1,14,17,20 194:5 314:4,5 substituted 122:6 | summarized
273:3,22 274:1 stuff 214:22 254:7 39:18
275:11 276:11 sub 18:10 substituting 284:1 | summarizing
277:1,19278:20 | subcategory 17:1 | substitution 56:19 | 281:17
278:20 279:18 subgroup 300:3 80:4 209:19 284:8 | summary 41:18
281.:22 287:5,22 subgroups 249:10 286:21 136:18 158:11
290:5,13 299:9 subject 260:21 succeeded 170:9 278:13302:16
301:2 327:5 subjected 81:1 succeeding 123:7 | sunita 260:20
331:10 332:5 subjects 204:17 success 29:12,16 | superior 194:14
study 36:4,6,13 submission 165:21 | 29:1931:142:13 201:16 228:12
37:14 38:3,3,15 submissions 71:10 | 234:20235:4 superiority 50:22
39:3,4,943:6 71:12 136:14 236:13 243:2 51:8,19 195:16
52:16 54:2257:5 | submit 157:20 313:6 200:19,21 201:2,8
58:172:20 837 submitted 59:2 successful 8:10 201:14 238:17
92:1,4,593:3,16 119:15 164:21 48:17 61:3 220:17 250:10
100:21,22 105:2,4 165:1 286:11 259:20 273:22 supply 62:1163:3
107:3,3,6,7,18 subpopulation 279:2 63:3,19 64:2 84:5
110:21 112:1,2 66:9 succession 37:21 230:9
113:2,11,15 114:5 | subpopulations suffice 71:22 support 33:1
117:5122:11 69:6,7 74:1576:3 2178 38:16 47:2 52:20
127:5128:17,21 86:11 sufficient 43:11 61:12 62:1 63:16
130:5132:16,17 | subsequent 22:6 191:7 208:16 70:981:12 88:2,6
133:12 138:10 82:21122:11 292:22 130:20 137:14
150:7 159:8 subsequently suggest 178:16 227:13 230:8,10
166:13 170:5,9,14 168:19 254:9 181:13 254:20 232:4 3276
172:6 192:11 331:10 255:6 supported 80:18
195:22 196:7 subset 86:2299:13 | suggested 1349 249:21
203:11,21 205:19 319:1,11 178:18 232:6 supporting 14:7
209:18 223:9 subsets 35:22 241:22 250:6 35:1041:17
235:6,8,10,13 208:13 274:21 138:11 255:20
236:12 237:3,5,7 | substantial 22:5,7 | suggesting 187:6 257:16
23719 241:18 24:3 87:20 190:12 232:16 250:10 supportive 50:8
246:1,2,4,6 249:9 190:20 249:14 253:21 257:7,22 | supports 155:13
251:5252:1,2,9 289:1 suggestions 165:19 189:18
258:4,10269:20 | substantially 281:22 supposed 320:10
272:11 274:5 19:12 23:16 25:11 | suggestive 258:5 | suppress 79:6
275:1277:18 29:6,18 249:10

www.Capital ReportingCompany.com
202-857-3376




[suppression - talking]

TB Workshop

July 19, 2017
Page 71

suppression
104:20 175:15
supreme 174:21
sure 6:1727:12
28:10 31:7 46:2,3
46:17 54.8 75:13
187:12 193:20
204:4 215:11
219:10221:14
223:16 250:16
252:11 280:20
303:20 304:5
308:14 314:2
321:7 323:16
327:12 335:4
surely 120:9
surface 184:11
211:20
surgery 111:8
181:4 185:10
surprise 38:5
158:19 271:13
surprised 29:13
surprisingly 19:8
19:15
surrogacy 119:9
121:8,12,20 137:1
surrogate 121:5
123:16,20 124:3,5
124:9,14 166:6
216:4 226:22
229:6 252:20
255:9 291:9
surrounding
84:15
surveillance 18:4
139:1
survey 70:7
survival 117:22
194:21 231:11
333:1,10
survive 138:8
susan 114:5

susceptibility
20:14 71:18 90:22
236:4 283:10
susceptible 19:20
23:14 24:7,22
25:1,16 29:7
30:14 57:1367:19
109:13 149:3
150:16 181:19
206:16 228:8
265:16 267:20
283:2,4 288:10,16
288:18 297:5,8
306:6 320:18,22
330:3
suspecting 297:3
sustained 200:4
suzanne 113:2
swallow 27:7
swallowed 97:5
swap 35:3
switch 33:17,20
switching 34:2
193:9
switzerland 2:13
2:17
symptoms 17:8
2516 262:2
sync 166:19
syndrome 251:3
251:14,15
synergy 213:9
238:11
synthesis 135:5,5
synthetic 74:19
system 67:8,15
68:11,14,21 69:3
70:11,11,22 71:3
94:9 119:5 130:6
135:2 159:6,16
160:18 161:12
162:6,11 178:11
302:10,11 322:14

systematic 53:10
151:5 302:4

systematical
290:5

systemic 250:13

systems 68:1
69:1573:13 74:3
74:8,16 75:8,9
78:21 91:4 116:22
119:8,10 122:20
129:11 130:8
132:3133:9,9
135:1137:2
142:10 154:9
156:9 161:21
162:9 186:16
208:20 330:1

t

table 4:111:762:6
80:21 241:15
270:9 277:17
321:2

tablet 196:13

tag 47:1949:8
57:165:3

tag's 43:1855:3

tailored 28:5

take 33:735:19
36:1339:7 40:11
53:355:12 58:5
65:2,6 71:5 947
95:12,17 109:21
129:16 148:3,9
150:4,5 161:8
168:9 212:22
224:3 240:6 2458
267:9 270:8 280:4
310:3311:18
324:15,16

taken 34:8111:2
150:10 225:2
282:9287:19
288:11 308:6
318:4 336:3,9

takes 27:13101:8
126:5127:11
169:4 225:22
312:22

talk 9:610:12
16:5,6 20:7 22:6
22:16 30:11 31:8
39:2045:1150:11
67:2,6 73:17 78:5
116:14,18 117:4
138:14 140:22
143:13 146:5,16
154:5,20,22
155:21 156:2,21
160:12 162:18
168:10,21 189:10
189:11,16 190:3,4
190:8,11 194:4
199:5 200:16
207:13 222:18
225:1,3,8 226:22
233:14 244:20,20
252:16 260:21
261:3,4,6 262:8
281:12 305:6,8
312:1 313:20,20
328:3333:2

talked 140:5141:1
141:17 160:5
162:22 163:17
164:19 1748
195:21,21 199:17
217:14 221:21
239:11 240:3
261:12 276:9
316:20 317:6,19

talking 6:416:12
17:13,22 23:12
30:19 65:22 67:12
72:998:3,15
114:15 141:2
146:17 189:13
217:17 245:9
260:15 271:17

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[talking - tdm] Page 72
307:20 315:22 24:5,10,15,22 166:4 174:10,14 277:7,14,21
329:6 332:19 25:10,16,22 26:22 182:10 183:18 278:21 279:6
talks 9:22 10:1 27:328:18,21 184:19 187:20,21 280:9,10,12
95:17 162:20 29:7 30:14,19 188:12 189:6 281:21 282:3,17
261:5273:9 31:14,20 32:4 190:3,6,14 191:8 283:2,3,4,10
tall 225:7 33:334:835:21 191:22 192:16 285:7,14 286:22
tank 43:18 36:440:341:15 195:1 196:2,9,11 287:19 288:11,16
target 97:16 43:16,20,20 44:12 196:20,20 197:4 288:20 289:9
105:10,11,14,17 44:15 45:1,4 468 197:14 198:3,3,3 292:16,21 293:11
105:17,19,21 48:1,3,6 49:7,13 198:13,15,17 293:14 295:13
135:16 169:19 49:21 50:12 52:8 199:15 200:3 296:2,5,10,14
227:16 2285 53:17,18,18 54:19 202:17 203:7,10 297:9,16,16 299:5
262:21 281:20 54:22 55:17 56:12 203:12,13 204:16 300:5,7 301:3,6
296:10,16,19 57:3,9,1358:9,10 204:20 205:1,4,6 302:18,22 304:9
297:7,12,20 58:11 59:15 62:7 205:7,11 206:16 306:5,6,12 308:9
303:14 304:10 62:18 63:1 64.6 207:1,5,6,12,14 308:13 309:13,16
targeted 147:4 65:14,16,17 70:15 207:17,20 208:16 309:17 310:2,3
149:15,17 151:2 73:13,14 75:18 209:22 210:5,20 311:21 313:15,18
246:17 77:1578:10 82:8 212:8 213:16,17 313:18 314:8,11
targets 71:17 88:18 90:3,12,15 215:7,12,21 314:19 315:14,18
105:14 135:12,13 90:22 97:13 99:1 216:13,18 217:1 315:20 317:5,11
135:19 147:11 100:12,14 102:12 220:7,14,17 317:22 318:12
266:13 271:15 102:17 103:17 221:15 222:13 319:2,6,13 320:4
292:19 296:12 104:18 105:2,8 224:20 225:22 320:8,14,18,18,22
330:19 106:1,10,14 226:13 228:7,8,10 321:4,4 322:1,2
task 39:20304:9 107:11,12 108:18 228:14,17,17 322:10,17,19,21
taste 276:3 109:17 110:20 230:4,5,7,15,22 323:1,7 324:17,17
tawanda 70:19 111:7 112:19 231:16,17 233:7 329:7,17 330:2
tb 3:74:5,10,14,16 113:2,6 115:19,22 234:7,13,15 235:5 333:8,18 335:3,3
4:18,20,22 5:5,8 116:16,20 119:19 235:8 236:19,21 335:8,10
5:166:37:1,3,6 120:9,15 125:9,9 237:7,13,19 tbilis 111:4
7:10,22 8:1,6,7,18 125:12 126:3,10 238:17,21 239:16 | tbru 170:5172:6
8:19,20 9:18,20 126:11 129:2 243:14,18,21,22 tbtc 30:1255:8
10:13,1511:18,20 133:17 134:15 245:5 246:21 114:6 129:1,12
12:5,6,11,15,16 135:21 136:1,2,12 247:2,13 248:5 130:19 136:13
12:18 13:5,11,18 136:17,18 138:3,8 257:11,11 259:7 138:10 220:18
14:13,17 15:18,20 138:18,20 139:4,9 260:14 261:2,8,15 221:21 244:19
16:2,6,21,21 17:2 139:9 140:6,8,9 261:16,20 262:12 247:19,20 249:17
17:9,10,21 18:6 141:4,6,7 143:8 263:2,3,13 264:7 258:22 299:9
18:11,18 19:2,7 144:3,5,7 146:8 264:11,16,21 tdm 108:20
19:12,12,14,19,20 146:10 153:2,7,8 265:4,15,16,19,20 109:10 114:13
20:9,11,13 21:4 153:20 157:14 266:1,8 267:20 180:16 183:9,13
22:2,3,13 23:14 158:6 161:2 162:8 271:19 274:10,22 185:6,7 187:7
23:16,18,20 24:4 163:2 165:14,15 275:19 276:19

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[teach - thing] Page 73
teach 311.6 ten 43:13 201:4,9,11,16,18 95:20 115:18
teaching 314:8 tend 22:20 26:9 202:13,15 203:1,2 116:3117:16
team 13:17 14:7 75:16 83:9 85:4 203:2,16 2047 129:11 152:22
14:20 15:22 31:14 | 89:8,11 192:20 232:2,14 285:19 168:1173:8 174:7
70:5,1991:7 264:12 266:3 291:4 305:18 189:12,22 207:8
115:3,5,11 1389 | tends 19:6 tested 72:21144:5 224:11,16 329:3
189:18 280:9 tenfold 118:14 144.7,8,10 150:10 330:6
309:17 251:8 150:11 234:15 theme 154:19
tease 312:4315:3 | tens 264:13 298:20 300:13 177:11
315:10 term 62:1498:19 | testing 20:14 therapeutic 14:2
technical 119:11 119:14 193:8,15 116:20 164:14 37:16 96:16 108:4
124:12,15,17 212:3294:8 182:13,15 184:17 108:18 113:9
130:20 141:15 300:20 330:4 185:6 203:15 157:15183:4
technically 124:22 | terminology 156:4 | 236:4 297:2 184:17 192:3
127:1 terms 16:1617:14 | tests 17:5109:5 224:14 311:8
technicians 131.2 30:7,19 46:351:8 140:10 142:4,9,13 3318
technique 88:16 59:1368:11 70:8 145:14 222:10 ther apeutics
techniques 88:15 77:18 86:22 90:8 262:2 333:21 10:16 321:16
121:11 126:16 91:14 97:398:5 tetrad 262:1 334:19
technological 127:13130:4 texas 19:17 261:8 | therapies 7:108:6
221:2 131:8161:18 text 45:19 8:18 138:5 192:3
technologies 178:4,4 186:13 thank 10:14 13:3 194:12 199:15
142:16,17 204:2 210:19 15:3,11 16:4 31:3 207:20 216:13
technology 27:20 216:12 217:4 31:9,1943:13,15 | therapy 7:1120:7
161:8 307:16 219:5,14,19 43:20,22 44:8 27:6,14 28:9
tedious 127:11 220:20 221:10,22 65:10,19 95:9 29:19 33:11 36:12
tell 10:21 34:12 223:1 224:6 228:5 96:11 115:11,14 40:556:19 114:13
71:7103:2114:8 238:1 240:14 115:17 117:16 123:20 128:14
114:9 129:6 267:19 2751 138:15,16 139:6 134:15135:18
132:15135:20 283:9284:3,15 152:20 153:5 177:3181:3,5,6
156:14 176:2 285:12 289:11,13 167:19,22 168:8 188:5195:1
179:16 206:9 289:18 291:5 173:7 189:21 197:14 203:13
215:14 220:9 293:20 298:17 205:22 206:4,21 205:4 209:10
234:21 242:18 300:9301:10 207:9,10 224:8 222:3 250:5
267:18 285:10 306:5,7,19,21 244:5,6,12 260:10 251:10290:17
318:9 309:2 314:4 260:11,17,18,19 299:7 308:13
teller 337:2,13 315:17 317:3 261:1 280:2,3,13 313:21
telling 42:1121:22 | 322:13,15 333:22 280:14,16 304:8 | thin 84:15
187:2 328:6 terrific 135:21 304:15 324:11 thing 28:7 38:13
tells 244:3285:20 | test 17:6 36:10 334:14 335:12 46:22 47:8 55:16
286:10 291:11 81:22 108:21 thanking 44:1 58:7 61.563:15
temperature 144:11 180:14 244:14 114:5118:16
126:1 131:9 182:17 184:16 thanks 15:1516:2 122:10 184:4
193:16 199:22 65:11,18,19 95:11 189:9 192:18

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[thing - throw] Page 74
193:2 207:12 65:1,21 66:4,9,14 218:19,20 220:1 315:6
227.14 229:15,17 67:11 68:17 69:4 220:13 221:16 thoroughly 75:10
262:16 272:8 70:172:8,10,13 225:16 226:12 thought 9:266:1
2777 278:9 309:2 73:1,4,16,18,19 229:20,21 231:13 85:2198:5 167:18
things 8:9,910:13 74.3,11,13 78:20 232:5233.7,8 170:11 248:14
13:1923:1028:1 78:22 79:4,9 80:3 234:17,17 238:2 249:22 252:5
28.6,13,1530:1,4 80:16 83:18 87:20 239:10,11 241:9 253:13,17 269:10
30:17 38:17 46:16 88:10,13,14 89:20 242:9 244:1,6,19 296:18 313:17
49:13,17 50:1 90:14 91:2 93:17 251:5252:13,18 | thoughtful 41:7
66:22 69:14 72:21 94.6,8,11,20 95:1 252:19,22 253:1,9 | thoughtfulness
91:17 97:20 95:596:2097:3,4 263:20 272:20 220:10 334:20
104:14 130:17 97:798:5115:18 2734 276:21 thoughts 174:15
137:11 152:8 116:22 118:12 280:4 281:11 192:17 314:16
174:2 183:17 119:12 120:17 282:19 306:3,5,11 325:6
188:17 190:5,15 121:5,19 122:10 306:11,18,20 thousands 183:2
192:15196:19 122:14,21 123:7 308:10,16 309:12 | threading 309:3
211:4 225:16 124:19125:11 309:18,22 310:1 | threat 131:4
229:21 230:12 130:18 131:21 311:11 312:3,6,8 | three 29:537:20
236:21 237:2 133:19135:11 312:11,11,14 76:8,1379:1
239:20 240:13 137:13138:1 313:13,14 314:7 82:11109:2
242:9 243:2 269:1 145:7 147:22 314:18 315:21 121:18 126:5
269:13 2718 152:2,8 158:22 316:15,16,21 144:5 169:15
273:8,16 277:1,16 162:5,13,21 166:2 317:1,4,20,21,22 179:7 189:2
278:3282:6 168:11171:12 319:17 320:1 195:15 196:17
305:12 306:17 172:17,22 173:4 321:1,2,5,12,21 197:3213:5,10
314:2,15 318:9,14 173:12 174:16,20 322:22 323:17 214:16 215:9
324:6 327:11,14 175:9,19,20 176:4 325:13328:11 216:18 218:16,17
328:16 332:18 176:7,10,15,20,20 329:5,15,16,18 220:21 223:4,6,12
334:4 177:79,16 178:2 330:1,4 333:15 223:20 225:10
think 7:208:9,15 178:3,8,10,10,16 334:5,6,22 335:1 227:7 236:12,18
8:189:1310:11 178:17,18 179:1,8 | thinking 39:12 250:5,6 253:16
22:16 26:13 28:17 179:10,12,13,14 45:18 49:13 50:16 254:8 257:18,22
34:12 39:22 42:10 184:10,19 185:5,8 51:3,1353:3 260:15 274:16
42:1143:18 44.9 186:4,15,20,21 55:10 58:8 59:5 283:11 284:5
44:12,17 45:6,6 187:12,16 1886 61:5 62:18 66:5 285:5294:16
45:16 47:12,15,22 188:18 189:17 66:15 88:8 180:6 297:12 305:21
48:17 49:18 50:1 190:1,15 191:22 211:10 214:17 307:12,15 308:17
50:3,17 51:10,17 192:15,18,20 220:8 222:12,17 319:20 331:20
51:17,18 52:3 193:2,5,6 206:1 224:5 225:1 2415 333:3
53:1555:1,1,10 206:11 207:16 243:5 296:16 threshold 169:11
57:11,1758:11,13 208:2,6,22 210:7 317:22 319:12 thresholds 133:1
59:17,20 60:6,8 211:5,7 213:7 329:10 thrice 112:10
60:17 61:20 62:13 216:10,13,17 third 37:21214:20 | throw 177:21
63:4,4,1564.:7,18 217:9,10,17 218:9 236:16 263:19 218:21 220:11

www.Capital ReportingCompany.com
202-857-3376




TB Workshop

[throwing - transformation]

July 19, 2017
Page 75

throwing 268:9
thrown 330:5
ticking 225:21
tied 333:7 3345
time 6:6,12 27:13
31:533:1334:3
34:17 35:19,19
36:4 37:12 39:6
45:1058:10 62:9
66:2 67:10 76:2,2
76:4,6,7,2177:5
79:881:14 86:17
94:6 95:15 103:20
103:21 104:1
108:17 113:5
118:7 119:4
121:19,22 124:17
126:5,12 129:13
129:15 130:10
131:22 132:10,20
133:1134:10
136:5 139:15
141:9 146:7,22
147:9 148:21
150:15 152:13
153:9160:1,4,16
162:2 163:2,6,6,9
164:1 165:12,22
166:4,7,19 167:4
172:20177:2,7
180:1 184:9,9
186:3,19 188:4,15
189:13 192:8
194:13 199:13,20
200:6,11 211:15
217:16 222:20
225:5,21 226:13
2279 229:9,18
232:9 239:7
240:12 244:5,7
247:4 248:18
249:21 253:13
259:4 265:2 266:5
270:22 2888

289:12,19 291:3
291:14,19 292:1,2
292:3 293:6,10
300:1,12,22
303:20 312:22
313:2 326:1 332:1
3334

timely 49:2

times 27:10113:9
189:2 265:1
311:14 325:10

timing 31:4 200:5
202:20

tissue 133:6

tissues 73:22

tj 115:14

today 6:2,7,21
9:16 10:7 16:3
32:22 44:345:11
50:2 64:19 66:4
67:1,1394:8
99:12 101:2 123:3
153:6,9,12 154.5
154:20 158:21
163:1173:17
195:3 224:7
225:18 226:11,20
227:11 239:11,15
245:10 248:16
261:6,12 272:19
278:6 281:18
283:1 287:1 2888
288:12 293:12
294:2 298:17
301:11 317:14
320:18 331:19
332:7 334:15,22
335:13

toddlers 266:12

toerner 3:1111:22
11:22

told 120:11 130:13
130:15 132:2,21
158:3 161:4

tolerate 34:22
182:5 262:15,20

tolerated 151:14
2517

toni 115:16

tony 261:1

tool 71:6,7 89:20
145:5 146:8 152:2
152:16 161:3
163:3 186:2

tools 4:1343:19
88:13 139:14
140:3 143:22
152:4,7,11 154:4
154:18 156:18
174:20 179:21
226:19 239:9
323.9

top 62:6106:11
115:11 117:20
167:21 197:14
211:20 231:20
235:20 237:3
277:22 284:16
322:7,17

topic 6:21 39:1
72:8207:1,13
306:20 318:9
323:3

topics 9:17 304:22
305:1,3

total 21:6114:20
171:2 213:5
230:18 263:18
2855

totally 193:11
214:19,20 220:16
305:22 307:10
308:13 309:4
316:8,8 322:19

touch 281:18

tough 116:2213:7

toxic 24:11 33:20
151:15 192:22

toxicities 25:17
26:1,3

toxicity 22:7,10,21
23:1,1,825:13,14
30:551:956:20
182:4,13 195:11
204:3 216:8
228:14 308:18
toxicologic 213:6
toxicology 38:16
tpp 228:2

track 94:16
172:12
tradition 98:13
traditional 83:20
277:22 291:2
316:6
traditionally 78:8
272:1

trained 27:17
131:11

training 125:2
130:21 159:19
172:13
trajectory 2275
transcriber 337:1
transcript 15:7,8
337:3
transcriptional
135:7,10 138:15
transcriptome
133:17 134:14
transcriptomic
132:17
transcriptomics
133:17,18
transcripts 133:14
transfer 102:5
142:2

transfer ability
73:7 130:3
transformation
169:3,6

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[transition - trialg) Page 76
transition 159:9 treating 20:9 237:22 239:6 144:1 152:7
trandatability 23:20 27:345:2 240:18 241:20 157:16,19 163:21
158:18 102:12,14 183:12 246:3,21,22,22 165:17 166:22
trandate 17:18 228:14 230:8 253:9,12 254:10 167:2,8 170:5
29:983:1991:6 261:10 264:6 255:11 264:18 176:22 177:5,8
122:8 293:18 267:19 268:5 265:4,20 268:14 184:15,21 185:9
318:14 276:19 270:18 279:14 185:14,21 187:6
translating 90:8 treatment 2:15 281:21 282:11,15 187:11 190:2,15
293:20 7:17 14:13 16:7 282:18 284:1,21 191:7,10,15
trandation 91:4 21:6,19 22:3 285:1,1,10,21,22 194:10,20 195:13
135:4 159:21 23:13,16 24:10 286:18,18 289:17 195:16 196:20
255:10 25:6 28:15,21 289:18,20 290:22 197:10,18 198:3,8
trandational 30:6,15 32:14,15 293:7,15 29416 198:9,13,20 199:4
14:17 91:5 135:9 35:6 37:1 42:8,15 295:2,15 296:10 199:13 200:17,18
223:10 238:4 43:17 44:16 47:17 296:14,20 297:15 201:5,12 202:19
transmission 32:8 47:18 49:21 74:12 297:19,22 298:20 204:13 213:11
148:18 76:7,12,13,21 298:22 299:3,12 215:2 216:1,3,6
transmitted 77:1,5,7,22 78:1 299:15,17,22 216:10,19,20
146:10 79:14,17,19 80:14 300:22 301:15 220:18 223:5,14
transparent 49:2 82:2,3,2083:14 302:21 306:8 223:22 225:11
49:10 83:1586:4 90:17 317:12,14,15 232:19 233:16,17
transplant 183:12 90:21 91:1392:11 319:6 320:12 237:17 240:2,12
transport 125:6 100:12 101:13,16 322:11 324:18 240:15,20,21
126:1,1,5,7 131:7 102:2 109:1 113:1 325:11 326:5,17 241:6,6,22 242:20
1318 113:6 118:3121:9 327:1328:14,20 250:5 251:9
transportability 122:8 128:12 329:1,15 256:15 257:11
73:8 134:3,20 135:1,14 | treatments 7:10 258:20 260:2,16
transportation 136:17 150:6 10:17 44:17 46:14 266:20 267:2
28:12 151:17,19 152:14 47:21 136:3278:5 275:8,21 276:6,8
travels 335:14 155:2 165:12 289:21 302:18 276:9 281:15,18
treat 23:19 24:4 168:16 170:5,8 tremendous 7:2,7 282:15,22 286:13
43:20 119:19 176:14,18 188:8 218:2 308:5 290:19 291:9,18
174:14 182:9 192:22 193:12,18 322:13,14 335:1 292:21 294:9,21
192:2 197:4,13 194:8,18 198:11 trends 239:19 295:13 296:8
215:20 265:6 198:18 200:5,8,10 | trial 5:14 46:5 300:1 301:20,22
286:5,17 299:15 200:13 201:9 48:451:4 52:6 302:5312:20
312:16 203:11,14 204:2 56:1 57:20 59:11 318:2 323:6,7,10
treated 20:17 226:14 228:12 80:992:1,893:10 323:14,17,22
34:1453:17 773 230:7,11,15,20 99:16 107:7 324:1,7,8 331:1
149:6 2275 231:17,19 233:13 112:15121:11 trialist 12:5
230:14 231:16 233:19,21 234:1,4 122:1 125:8,8 trials 5:12,16,17
234:14 264:10 234:14,20,22 128:18 129:1,15 9:12 12:6,16 29:8
319:3322:2 235:4,8,12,18 129:21 132:18 30:22 35:16 46:11
236:7,13,18 137:16,19 138:12 49:15 53:22 54:7

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[trials - two] Page 77
56:16 57:9,13 305:18 310:4,21 226:1 252:13 tucson 2:9 3.6
58:17 61:3 65:18 311:1,2,2,5 314:3 282:5,7 283:.7 12:12,19
79:21 80:12 81:9 317:5,5,7,16,21 285:2,3,8 286:16 | tumor 332:21
83:21 91:12 92:20 318:2 319:20,22 287:11 296:12,19 | tumors 332:21
94:22 98:11 99:18 323:4 324:4 325:4 298:11,14 305:5 tune 106:4 315:15
101:2 111:21 326:6 327:4 305:21 320:15 turn 15:12 31:3
112:2 116:17 328:13 331:4 325:8 326:18 115:19173:10
121:10 125:4,9,12 334:7 328:17 335:7 185:18 3349
125:19 126:11 trick 104:12 trying 30:1,13 turned 135:17
128:9 129:2 tricks 104:13 42:18 44:11 54:21 159:5
130:18 139:17 tried 70:7 130:1 55:964:3,12 turning 147:4
148:17 150:3 213:13 218:9,22 83:1993:13104:4 | turns 105:22
151:22 158:7 282:5 105:15127:5 twice 93:3120:10
163:3,9,13 165:13 | tries 44:6 161:11 208:10 251:11
165:15,15,16 trough 103:20 209:6 210:4 two 19:2122:4
166:10,12,13,19 104:2 221:22 241:1 26:8,16 31:21
167:5168:13 true 47:17 48:16 275:14 278:3 35:2 36:14 42:6
169:16,18,21 64.18 100:15 279:7 282:18 42:12 43:2 58:11
171:11 176:7 104:10 120:13 283:5287:11,19 62:12 69:21 73:5
179:22 188:10 124:4 148:15 287:22 289:15 79:1581:2,6,6
191:1,3,11 197:10 157:7 162:12 305:9,10,12,13 104:13 107:13,13
202:2 205:10 172:18 183:5 314:7 315:21 107:14,22 112:3
213:19 218:14 184:16 188:6 324:3,9 325:21 114:18 120:16,17
221:7,9,11,12,19 209:2 232:8 327:4,5 328:21,21 120:22 121:17
222:12 223:3 319:15 336:6 tst 140:11 122:3123:5128:1
226:13227:12,13 | truism 208:8 ttd 164:12 128:18 135:13,15
231:2 232:12 truly 177:19 ttp 126:3,9,16 143:8 156:18
233:13 238:18 210:15 218:3 tube 106:11 161:6 164:12
239:5,21 241:13 222:5 tuberculosis 1:5 166:14 170:4,20
242:16 244:10 trust 37:17 5:1210:18 13:20 176:19178:13
245:6 246:18,18 truth 270:1 17:418:14 21:8 179:6 181:16
254.3,3 255:3,8 try 10:213:2 40:5 66:8 68:7 182:6 185:3 1878
257:4 259:2,8,12 27:2128:1,4 32:6 72:10 75:12 84:9 191:2 195:6,14,20
262:5 268:12,22 32:21 39:1542:2 96:22 97:1 102:14 197:6,20 199:19
269:17 278:18 42:4 48:10 60:4,5 112:2 116:5 194:9 200:7,14 201:19
280:12 281:13,14 61:22 68:15 70:13 194:21 226:10 202:3,8 205:2,4
283:5,11,14,22 74.8 78:5 80:15 230:2 244:4 206:8,15 210:14
284:6 285:3,5,8,9 85:1189:291:3,8 255:21 263:14 210:21,21 212:2,5
286:12 287:9,10 91:10 93:20,22 264:3,14 268:22 212:16,22 213:1,5
287:20 288:6 94:3104:22 128:1 269:11 270:2,16 213:10 214:19
290:7,18 292:7 128:16 131:16 271:13 276:20 215:5,5,13 216:4
293:2 295:1,18 179:11 184:5 277:11 281:15 220:21 221:4
298:19 299:20 189:9 212:3,17 282:11,16 292:6 225:10 226:15
302:1,3304:14 216:9 218:13 297:3 227:7 231:5

www.Capital ReportingCompany.com
202-857-3376




[two - untreatable]

TB Workshop

July 19, 2017
Page 78

232:21 237:21
238:14 240:9
241:7 243:4 249:1
249:11 252:4,20
253:3,12,14 254:3
254:4,5,6 255:11
256:14 257:13
258:3 261:18
262:21,22 263:6
263:12 268:9
284:13,20,22
285:2 286:3 287:5
287:7 289:18
290:15 292:2
297:19 318:13
321:1 331:18
333:.2

tx 3:10

type 92:14 124:18
125:1127:1
128:10 130:13
134:15 139:8
141:2 144:12
145:5 146:8 152:5
167:11 169:7
187:18 206:17
210:17 212:1
222:17 274:8
286:13 296:5
298:9 302:15,22
321:8

types 69:19,22
74:4 128:7 142:8
142:13,17 179:3
217:21

typewriting 336:5

typical 23:599:14
166:12

typically 7:1577:9
97:1798:8 103:14
149:13,14 181:1

u

ucsf 2:193:491:8
160:10
uganda 250:4
ultimate 93:20
200:3 253:6
ultimately 18:18
18:2019:2 71:2
186:14,16 303:9
ultra 143:10
unacceptable
120:22
unaddressed
62:20
unavoidable
261:14
unbelievable
307:14 311:2
unbelievably
308:4 310:20
uncertain 79:2
128:9
uncertainties
119:8 136:22
uncertainty 109:5
121:21 133:11
171:9
unclear 293:18
uncontrolled
283:5294:21
295:18 301:2
underdosed
112:14
underestimation
93:6
undergone 246:14
undergrad 186:2
underinvestment
48:2
underlies 306:3
underlying 8:15
33:10 38:16 62:19
under pinning
155:15

underpins 64:19
under predicted
93:1
underrepresented
87:1
underscore 178:6
under scores
126:22 1943
underscoring
299:7
understand 38:11
85:11 88:10
104:19 138:22
140:19 146:12
159:1 160:10
174:19 200:21
203:6 204:19
301:12 310:5
under standing
43:9 158:15
159:21 160:4,20
166:21 179:12
180:2 216:6
252:18 305:12
under stood
173:21
undertake 295:15
308:22
undertaken 117:5
254:3,9
underway 230:17
259:14
underweight
2867
undetectable
122:19
undo 230:3
unethical 268:.6
unfavorable 286:6
unfortunately
33:1454:13 107:4
170:14 181:11
226:10 261:12

unidentified 316:9
unified 35:11 36:1
61:894:1 211:9
283:4 288:10,13

289:6 294:20
uniformly 19:5
84.3
union 32:244:20
267:15 285:16
unique 70:373:14
99:2 145:19
united 16:617:11
17:11,16 23:5
101:7 102:2 103:3
114:17 116:1
209:1 267:3,17
308:2
units 164:11
183:15 189:2
universal 33:2
39:17 40:3
university 2:21
3:311:1312:4
14:10,16 96:2,3,5
114:22 115:21
187:19
unknown 140:18
145:18
unmet 8:13163:1
228:20
unnecessary
274:11
unproven 279:20
unrestricted
291:15
unstudied 265:19
279:20
unsustainable
59:3
untenable 68:1,1
untested 172:4
untreatable
257:14

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[upcoming - virtue] Page 79
upcoming 93:16 330:18 171:17 292:15 verified 71:19
upfront 57:19 useful 49:350:3 vanilla 36:2 vernon 3:125:13
upper 110:9 50:17 55:16,21 variability 90:18 12:13,13 30:11
uptake 89:4 66:11,12,12,16,19 98:12 106:17 138:14 244:8,12
161:18 66:20 169:6 107:3113:22 260:11 323:2
urgency 47:3 172:10 260:3 125:5 127:15 324:11
urgent 58:1459:1 270:7 274:22 130:8 183:19 veronique 88:13
60:20 295:9 320:16 255:18 330:11 110:22 159:16
usage 3284 334:15 variable 104:3 248:14
use 16:2020:12 useless 277:13,13 106:15 114:9 veronique's 92:5
25:6,8 30:936:16 | users 296:15 variables 94:21 version 109:8
39:246:16 47:3 uses 130:7,9192:4 114:14 171:21
54:11 56:18 58:15 325:12 variation 33:16 versus 17:14
58:1959:961:1,6 | usual 134:1 2759 121:20 144:16
61:11 66:18 71:12 292:10 variations 151:1 148:19 152:15
73:9,12 75:16 usually 18:2 varied 249:10 185:6 187:17
78:2087:10 88:2 118:12 129:8 varies 18:6 192:16 199:11
88:6,9 93:19 262:13 272:13 variety 36:10 203:11 204:17
109:10,15,16 323:18 327:15 42:1667:2072:2 232:14 233:18
111:5117:15 utility 4:1870:9 84:2098:10 236:1 258:14
118:22 120:8 70:16 71:6 79:10 140:12 175:10 288:19 312:2
124:5126:17 87:21 219:7 247:1 313:3324:15
127:16 130:4,8 utilize 42:11 various 16:18 26:4 | vertical 169:3
143:16 156:4,11 utilized 143:22 27:1836:864:13 | viability 291:8
156:15,22 157:5,7 v 65:4 67:18 69:6 viable 118:9134:9
157:9 164:20 : , 69:18 77:5 89:22 217:10 290:20
165:4,19 181:22 z::ﬁ;‘t'gf 4:‘719'6 90:321119:4 | vice 11:19224:12
188:13 191:19 validate 50:10 133:8 140:17,19 victim 48:1
194:17,17 195:20 129:8 168:19 145:10 178:22 video 27:20
199:9 210:22 validated 46:9 179:16 180:3 vietham 116:1
214:11 215:15 79:99 75:7 70:16 241:15 243:9 view 8:842:3
216:22 233:12 validating 136:2 245:14 278:11 93:11 120:17
236:15 240:19 validation 1295 281:15284:14 212:7,12 259:1
250:16 252:20 131:16 172:14 286:11 287:10 296:22
265:11 270:8 254:92 289:16 290:12,17 | viewed 208:8
275:19 279:20 validity 291:8 291:20 296:6 views 254:22
280:22 281:10 valuable 89:18 298:15,18 299:9 vilifying 48:12
282:2 284:22 value 69:4 719 300:13304:13,14 | viral 37:13
289:8 292:6 296.7 163:17 171:4 vary 100:19 virtually 84:3
302:11 303:4 172:2 294°5 111:18 117:20 117:1 183:6 263:9
305:13,21 310:17 300:20 127:2 128:7 138:4 265:9
311:16,21 313:10 valued 329:1 vast 16:990:14 virtue 216:7
323:5,22 325:1 _ 261:21 274:12 322:16
_ _ values 105:7,10
328:1,7329:14 148:4169:8 171:5

www.Capital ReportingCompany.com
202-857-3376




[virulence - weekly]

TB Workshop

July 19, 2017
Page 80

virulence 146:9
vison 180:21
visits 130:22
vitro 42:4 65:15
66:7 67:3,6,7,14
68:1,7,22 69:5,15
69:18 89:4 94:9
133:8,9,9 139:2
160:17 173:22
178:11 191:12
196:6
vivo 42:4 66:7
67:372:22 75:8,9
196:6
vogue 221:9
volumes 322:16
volunteers 37:9
106:16 107:10
251:18
vouchers 28:7
276:14
vulnerable 53:9
62:14

w

wa 2:3

wael 115:16

wait 171:11
186:11

waiting 43:13

walked 6:10
200:22

walking 307:6

walks 40:4

wall 164:5

wallace 119:15
123:1 253:20

wallis 168:1,8
255.6

wand 315:14

want 27:928:11
30:22 39:15 46:16
47:2,8,16,18 49:7
50:151:7,952:4
56:558:4 60:15

61:21 63:11 64:19
69:21,22 73:17
79:888:1103:12
106:8 109:1,8,15
116:19,20 117:15
129:17,19 130:17
132:15 138:9,12
146:5,7 148:20
156:18 157:11
158:4 160:16
161:5,21,22
162:17 168:21
171:18 173:13
180:7,16 181:4
182:7,8 184:11
185:17 186:15
189:11 193:14,18
196:3 199:7
200:16 204:3,15
206:15 210:21
212:10,18,22
214:10 220:12
229:18 231:10
235:6 249:1
260:19 261:1
270:4 274:14
279:17 302:16
305:3 309:8
316:11 324:21
325:1 335:12
wanted 6:2 16:16
25:1533:344:7,8
47.2052:13,16
61:2064:12 72:11
135:20 168:4
169:16 173:10
178:16 185:19
196:16 199:16
221:4 222:16
250:16 296:11
318:22 323:2
324:13 329:3,22
331:14 334:14

wanting 46:1
wants 57:6 59:3
171:20
warfarin 189:4
warm 2815
warrant 167:11
warranted 255:2
warren 150:8
water 175:22
wave 315:13
way 10:1211:7
20:944:10,19
46:12 51:1 53:5
62:2 66:3,11,12
66:13 69:2 74:14
77:1378:282:17
86:787:19 94:21
99:11 117:3
120:18 125:5
132:1 137:22
142:11,14 146:10
150:4 154:5
168:22 179:17
183:5,5184:8
212:8 214:3 219:3
222:8 232:19
235:18 246:18
254:15 273:16
275:20 281:4
282:1 2839
285:11 287:8
290:11 291:2
294:3 297:14,17
298:4 305:13
312:16 316:3
322:2,17 324:9,19
328:7 331:1,2
333:13
ways 27:11,19
59:6,8 63:4 66:20
122:22 127:20
139:19 146:18
179:10,11 279:7
306:14 329:13

we've 44:12 45:1
49:13,1952:14
57:8,16 76:21
80:10 82:8,22
85:1091:7 99:19
102:15 111:2
117:5127:19
128:15 130:1
136:13 154:12,15
161:19 162:12,22
163:10,10,17
173:14 178:8
195:2 199:17
203:8 208:1
210:13 215:4,4,5
217:10,17 218:1
219:16 220:20
224:1 226:11,20
238:2 245:5,13,21
246:14 248:12
249:2 258:12,19
267:17 269:18
281:19 283:9
302:18,19 315:8
316:22 317:19
321:7 329:15

weaker 230:16

weakest 198:22

weakness 147:9
332:14

wealth 300:13

webcast 15:6
239:16 334:21

webpage 15:8
101:10

website 65:5
171:22

wednesday 1:10

week 212:25
213:1 246:7 288:3

weekend 256:7,12

weekly 21:12 93:4
93:5112:4,4,10
249:19 250:6,10

www.Capital ReportingCompany.com
202-857-3376




TB Workshop July 19, 2017
[weekly - yang] Page 81
251:11,11 252:2 winds 51:4 224:22 235:1 332:4
290:21 wise 274:6 242:19245:1,1,17  worldwide 7:4
weeks 15:930:16 | wish 105:6 181:13 248:9,14 249:2 18:13127:2
86:6,14 92:11 335:13 253:20 256:4 worry 198:21
118:6 123:11,15 wishes 174:6 259:12,16 266:3,3 | worse 23:7,8
126:15,15 128:13 | woefully 233:22 266:18 270:3 51:16 128:12
129:21 164:16 236:22 272:7 280:19 202:16 264:12
194:11 213:1 woman 53:16 281:19 286:15 worsening 23:8
299:12 women 53:10,18 306:13 308:12 worth 281:11
weeks 290:8 53:21,22 55:4,17 309:11,22 314:20 307:5317:22
weigh 99:13 55:22 56:2 315:17 318:19,20 | worthless 223:17
weight 41:4 wondered 323:13 319:14 328:12 wound 62:10
273:15 wonderful 131:5 331:21 335:2,5,6 70:22 233:3
welcome 6:2 72:6 153:5 156:8 worked 31:16 write 137:8
welcoming 131:2 164:12 335:2 47:22 24714 writing 326:17
2815 wondering 257:16 249:4 276:15 328:14
wells 3:135:11 316:2 285:17 319:15 wrong 101:5
13:22,22 224:12 word 295:22 worker 27:18 102:13 109:3
224:17 328:2 working 7:812:5 115:6 117:12
went 22:1528:17 | words 98:7 165:6 13:16 41:11 58:5 124:2
32:137:20 113:13 298:10 60:10 80:18 93:22 X
177:8 185:19 work 7:228:6,11 124:14 159:6 ; i
214:13 225:5,17 9:11 13:1 28:13 161:15 166:17 X 2;;8 105:12
235:22 236:13 33:135:6 39:18 242:14 246:10 xdr 17:2182
254:15 298:15 41:15,17 42:2,20 24713 257:2 2415 25:9 34:9
313:11 42:22 45:18 47:19 | works 11:386:2 34:10.14.21 50:16
whatnot 238:12 53:2057:2 58:15 209:20 220:19 50:17’52;8 14318
white 1:13 65:16 70:18 82:8 226:11 270:3 1931 198:3.17
wholeheartedly 94:10 106:21 333:21 199:4.9 215f 1221
307:4 120:14 121:8 workshop 1:76:3 216;1’8 220:'17 ’
wholly 176:15 125:18 126:17,18 10:7 44:1 54:5 991:4 298'10.14
3067 132:5,6 136:6 116:4 280:17 29817 17 23%): 5
wide 63:567:22 138:1,19 144:13 335:15 236:19,21 237'6
73:12 98:10 154:12,16 155:9 wor kshops 260:9 237_13’ 19 238:17
138:20 140:9,12 155:13,16 156:8 world 7:1413:16 238;17’295:20.
widely 297:1 156:21 160:3,9 13:2118:919:9 296:1.2 3016
willing 182:4 161:3,5,14 162:3 20:923:532:12 xpert. ’142:6 '
202:7 203:18 167:1,12,16 41:1947:561:1 144:17 145:2 4
270:2 168:12 173:22 73:2091:1 95:3 207-4.4 ’
willingness 9:9 179:17 180:20 208:3 209:4,22 :
wind 42:860:12 185:11 207:17 222:14 267:3 y
61:3203:18 212:1,1,10 213:2 271:21 279:4 y 105:11
window 6:10,18 213:3215:6 280:21,22 281:20 | yang 115:16
95:15 216:18 222:6 313:16 320:10

www.Capital ReportingCompany.com
202-857-3376




[yas- zero]

TB Workshop

yas 115:15

yasinskaya 3:14
14:19,20

yeah 117:15176:3
186:4 187:9,10
210:2 306:18
308:3 3119
314:18 316:13
332:16 334:11

year 17:1718:1,3
18:332:248:9
62:2192:11 101.6
101:9,16,17,17,20
115:1143:15,17
144:18 165:2
171:2 235:9 246.8
246:8 251:20
259:7 263:2 264.8
265:13 274:15
285:16 307:15
308:6 320:5,6,13

years 22:431.17
31:21 45:4 54.6
57:962:9 64:16
70:6 95:10 96:22
101:19 109:2
129:16 139:3
140:1 142:4 143:6
145:11 150:11
153:18 154:12
168:14 209:13
211:7 214:16,16
223:22 224:16
225:10 226:1,15
227:8 230:22
231:3,21 233:18
233:19 237:13
240:6 245:13,19
245:22 248:12
249:3,17 255:14
259:8,13 261.:18
263:6 265:10,12
269:19 272:15
282:10 287:3,17

307:12 319:14
yeast 183:11
yellow 107:15

249:6
yield 88:17 127:18

184:18
yielded 176:6,7
york 2:163:8

19:17
young 263:12

266:15
younger 274:9
youngest 266:15
yuliya 3:14 14:20

z

z 16:19 288:14

zero 75:20171:5,7
201:15 202:13
265:12

www.Capital ReportingCompany.com
202-857-3376

July 19, 2017
Page 82



	TB Workshop
	Word Index
	All
	& - 2017
	207 - 80
	800 - acting
	action - affect
	affiliation - animal
	animals - area
	areas - automatically
	autopilot - bear
	becton - boards
	bob - capture
	capture - cfu
	cfu - clinic
	clinic - come
	come - comprehensive
	comprehensive - containing
	contaminants - countries
	countries - cure
	cure - decade
	decade - desirable
	desires - differences
	different - distribute
	distributed - drop
	dropped - drugs
	drugs - efficacy
	efficacy - enemies
	energy - evaluation
	evaluation - explained
	explicit - fda
	fda - fluoroquinolone
	fluoroquinolone - free
	free - give
	give - good
	good - hasten
	hat - home
	homoplasy - implication
	implications - indication
	indications - integrated
	integrative - isoniazid
	isoniazid - know
	know - leads
	leads - list
	listed - lot
	lot - maryland
	massive - mentioned
	mentioning - model
	model - move
	move - needs
	negative - nuances
	nucleotide - opinion
	opinions - pallen
	pan - patients
	patients - persistence
	persister - piperacillin
	pitch - populations
	populations - preliminary
	premise - product
	product - public
	publication - r
	r&d - really
	really - regimen
	regimen - relationships
	relative - resistant
	resistant - risk
	risk - see
	see - shorten
	shorten - situations
	six - speakers
	speaking - start
	start - studies
	studies - suppress
	suppression - talking
	talking - tdm
	teach - thing
	thing - throw
	throwing - transformation
	transition - trials
	trials - two
	two - untreatable
	upcoming - virtue
	virulence - weekly
	weekly - yang
	yas - zero

	Alphabetical
	Numbers and Symbols
	& - 2017
	207 - 80
	800 - acting

	A
	800 - acting
	action - affect
	affiliation - animal
	animals - area
	areas - automatically
	autopilot - bear

	B
	autopilot - bear
	becton - boards
	bob - capture

	C
	bob - capture
	capture - cfu
	cfu - clinic
	clinic - come
	come - comprehensive
	comprehensive - containing
	contaminants - countries
	countries - cure
	cure - decade

	D
	cure - decade
	decade - desirable
	desires - differences
	different - distribute
	distributed - drop
	dropped - drugs
	drugs - efficacy

	E
	drugs - efficacy
	efficacy - enemies
	energy - evaluation
	evaluation - explained
	explicit - fda

	F
	explicit - fda
	fda - fluoroquinolone
	fluoroquinolone - free
	free - give

	G
	free - give
	give - good
	good - hasten

	H
	good - hasten
	hat - home
	homoplasy - implication

	I
	homoplasy - implication
	implications - indication
	indications - integrated
	integrative - isoniazid
	isoniazid - know

	J
	isoniazid - know

	K
	isoniazid - know
	know - leads

	L
	know - leads
	leads - list
	listed - lot
	lot - maryland

	M
	lot - maryland
	massive - mentioned
	mentioning - model
	model - move
	move - needs

	N
	move - needs
	negative - nuances
	nucleotide - opinion

	O
	nucleotide - opinion
	opinions - pallen

	P
	opinions - pallen
	pan - patients
	patients - persistence
	persister - piperacillin
	pitch - populations
	populations - preliminary
	premise - product
	product - public
	publication - r

	Q
	publication - r

	R
	publication - r
	r&d - really
	really - regimen
	regimen - relationships
	relative - resistant
	resistant - risk
	risk - see

	S
	risk - see
	see - shorten
	shorten - situations
	six - speakers
	speaking - start
	start - studies
	studies - suppress
	suppression - talking

	T
	suppression - talking
	talking - tdm
	teach - thing
	thing - throw
	throwing - transformation
	transition - trials
	trials - two
	two - untreatable

	U
	two - untreatable
	upcoming - virtue

	V
	upcoming - virtue
	virulence - weekly

	W
	virulence - weekly
	weekly - yang

	X
	weekly - yang

	Y
	weekly - yang
	yas - zero

	Z
	yas - zero




