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1 APPEARANCES 1 PROCEEDINGS
2 Dan Rubin 2 MR. RUBIN: (In progress) the nontraditional
3 Edward Weinstein 3 therapies workshop. We'd like to get started, if you
4 CaraCassino 4 could please take your seats. Today | don't think
5 Michael Kaleko 5 we're going to be going around the table and doing the
6 William Hope 6 introductions again. We'd like to moveinto the last
7 Helen Boucher 7 case study of the workshop which is on lysin product
8 Todd Black 8 development. And for this!'d liketo turn it over to
9 Mary Shatzoff 9 my colleague, Dr. Ed Weinstein.
10 Filip Dubovsky 10 MR. WEINSTEIN: Hi. Good morning. Ed
11 Sumati Nambiar 11 Weinstein. I'm aclinical reviewer in the division of
12 Filip Dubovsky 12 anti-infective products, CDER, FDA. And I'm pleased to
13 John Rex 13 present the last case study which is a hypothetical
14 Michaedl Bevil acqua 14 case of a chimeric bacteriophage endolysin called drug
15 ShampaDas 15 Z-4.
16 Edward Cox 16 So this drug is a recombinant chimeric protein
17 Edward Burd 17 of 30 kD in size that's composed of an ectolysin domain
18 Ann Eakin 18 from a bacteriophage enzyme fused to a staphylococcus
19 Brian Tse 19 binding domain of bacterial origin. The development
20 Kevin Outterson 20 program isintended to treat staphylococcus aureus skin
21 Paul Ambrose 21 infections viatopical administration and endocarditis
22 WesKim 22 viaintravenousinfusion. There's no activity against
Page 3 Page 5
1 APPEARANCES 1 gram-positive or gram-negative bacterial species.
2 (Continued) 2 The nonclinical safety data profile includes
3 Vu Truong 3 ratsand mini-pigs. Intravenous administration was
4 Mary Beth Dorr 4 tolerated at doses up to five times the proposed human
5 Wayne Danker 5 equivaent when administered daily for 2 consecutive
6 6 weeks. Therewas no dose limiting toxicity. Transient
7 7 fevers of lessthan 24 hours duration were noted in
8 8 someanimals. Thiswas suspected to be due to
9 9 endotoxin, the drug substances produced by batch
10 10 fermentation of E coli cultures,
11 11 Anti-drug antibodies were identified in rats
12 12 at day 28. Perivascular neutrophilic infiltrates were
13 13 noted at the injection site. Significant toxicity in
14 14 related ectolysins include severe, irreversible
15 15 vasculitis due to off-target activity. In mice and
16 16 rabhits, the topical solution at the proposed clinical
17 17 dose was applied to abraded skin daily for 14 days
18 18 without significant toxicity.
19 19 The nonclinical microbiology program revealed
20 20 that drug Z-4 is only active versus staphylococcal
21 21 species and this includes staph aureus and coagul ase-
22 22 negative species. The MICsfollow the normal
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1 distribution for staph aureus with an MIC range from
2 0.03to 16 mg/L; MIC 90 8 mg/L. There was no overdose
3 resistance noted in the screening panel. Time-kill
4 study revealed a4-log reduction in MRSA USA300 counts
5 following 15 minutes exposure at four times the MIC
6 concentration in vitro. There were insufficient data
7 to establish a pharmacodynamic model.
8 The nonclinical microbiology and PK/PD program
9 revealed that the predicted PK/PD properties associated
10 with bacterial killing revealed alinear relationship
11 between killing and drug concentration, with the mode
12 of action characterized by irreversible binding to the
13 target consistent with protein-protein interaction.
14
15 effectivein treating staphylococcus aureus infections

In animal infection models, drug Z-4 was

16 intwo different animal models. Thiswasjudged by a
17
18
19
20
21
22

reduction in CFU/g and thigh infection in peritonitis
models. Therewas asurvival benefit that was seenin
the peritonitis model.

There are two clinical studies that were
completed. There was aPhase 1A, 24 healthy
volunteers, single and multiple dose nasal ointment at

Page 8
1 subject. No other areas of AEs of concern were
2 observed. The drug was not detected systemically, but
3 one subject was positive for anti Z-4 antibodies at day
4 20.
5 This raises abunch of interesting questions
6 for the panel to consider. Thefirstisthe clinical
7 trial design, which indications in patient populations
8 should be recommended for aclinical trial involving a
9 single-course, single-genus therapy, where atrial be
10 feasibleif enrollment is limited to the pathogens of
11 interest and outcomes are confounded by the
12 administration and effective empiric therapy?
13

14 the potential immunogenicity of adrug derived from

And secondly, considerations of safety. Given

15 foreign proteins, how would you ensure that a patient

16 would receive alimited exposure when you screen for

17 the presence of anti-drug antibodies? Thanks.

18 MR. RUBIN: Thank You, Ed. Well now have an
19 industry perspective from Dr. Cassino from ContraFect.
20 MS. CASSINO: Good morning. And thank you for
21 including us. Thanks for the opportunity to speak with

22 you about our experience with our lead lysin candidate

Page 7

1 the proposed dose of 1% by weight. In generd, drug Z-

2 4 waswell tolerated, there were no discontinuations or

3 serious adverse events reported. One subject with

4 transient fevers 4 hours after administration was

5 noted.

6 There was a Phase 1B proof of concept study

7 that wasinvolved in nasal decolonization. This open

8 label study conducted in 20 healthy patients with MRSA

9 nasal colonization, the drug Z-4 ointment was given
10
11
12
13
14
15
16
17
18
19
20
21
22

topically three times daily at several dosesfor five
days. The study endpoint was daily quantitation of
MRSA by lavage from the nares 3 minutes before
administration, 30 minutes after drug administration
and 4 hours following the evening application.

The only efficacy analysis that displayed a
significant difference between drug and placebo in
staph aureus clearance was the highest dose group, 30
minutes after drug administration, but the difference
appeared at the 4-hour time point. Thiswas only seen
on thefirst day.

One adverse event, afever and leukocytosis, 4

hours post administration was noted on day 5 in one

Page 9

1 CF-301. I'm CaraCasino. I'm the chief medical

2 officer and the head of R& D at ContraFect. Sojust a

3 word on lysin technology just so in case everybody is -

4 - everybody's familiar. Lysins are bacteriophage-

5 derived cell wall hydrolase enzymes. In nature phage

6 secretethelysinin order to release progeny phage.

7 The cell wall hydrolase breaks through this

8 peptidoglycan cell wall from the inside out, releases

9 the progeny phage. And what we're looking at doing
10 thenisto harnessthat ability to break through the
11
12
13
14
15
16
17
18
19
20
21
22

peptidoglycan cell wall associated with rapid
bacteriolysis and turn that into a medicine,
medicinalize it so to speak.

And so our approach has been to follow the
science to where we are now. Currently CF-301, which
is an anti-staphylococcal lysin, isin Phase 2 clinical
study which is evaluating a single dose of CF-301
administered intravenously for the treatment of known
or suspected staph aureus bacteremia and/or
endocarditis.

So afew thingsthat led us to this Phase 2

study. First of al I would comment, the company did a

3 (Pages6-9)
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lot of upfront work and took awhile taking a brand new 1 Phase 2.
concept, taking the concept of harnessing one of the 2 Animal studies did show the potential for

killing elements from the phage and turning it into a
recombinantly administered medicine free of phage
remnants. It took the company awhile to get through
the upfront processes, be able to file the IND and move
on into clinic, but through that process learned alot.
CF-301 has some hallmark features. Rapid

© 00 N OO 0o B~ W N P

potent targeted bacteriolysis, active against all

=
o

staphylococcal specie and afew strep, not surprising

[EEY
[N

actually given the specificity of phage. Strikingly

=
N

rapid biofilm eradication both in vivo, in vitro and

=
w

more recently in biofilms formed in the setting of

[EnY
N

human infection, synergy with conventional antibiotics

=
a1

invivo and invitro. And in vivo again and again

=
(o]

replicatively shown in the rabbit infective

BN
~

endocarditis model and the rat infective endocarditis

=
(o]

model, thanks to Arnie Bayer at UCLA who performed

=
(o]

those models for us.

N
o

And to give you an idea of what that |ooked

N
=

like, that was a single dose of 301 administered in

N
N

addition to human therapeutic equivalent doses of

3 anti-drug antibody development, that's not surprising.

4 And in the animals, those ADA's were non-neutralizing.

5 I'll tell you what happened in Phase 1. We conducted a

6 Phase 1 trial of 20 patients. Four doses of 301 and

7 placebo takenin, in asingle escalating dose Phase 1

8 study. Andinthat study, it was avery quiet Phase 1

9 study. No serious adverse events. Thiswas healthy
10 volunteer study. No adverse events of hypersensitivity
11 reported and overall generally well tolerated. PK
12 profile linear and we're grateful for that because that
13 allowed usto use popPK from Phase 1 and our animal PK
14 to estimate our dose for Phase 2.
15
16 immunogenicity, ADA's were present and emerged 14 to 28
17 days post dose in healthy volunteers. The ADA's waned
18 or were completely gone by 180 days. And the

And in the arena of antidrug antibodies and

19 interesting thing we noted was that ADA's were not
20 associated with IgE or basophil activation, so not
21 associated with typical markers of allergic type 1
22 hypersensitivity.

Page 11

1 daptomycin in rats and subsequently in rabbits, with

2 induced infective endocarditis, wherein 4 days of

3 daptomycin resulted in athree log drop in CFU's and

4 the addition of 301 resulted in an additional threelog

5 dropin CFU's.

6 Those features we believe may be the core of

7 thisnew class of lysins because we're observing very

8 similar collection of featuresin our antipseudomonal

9 lysin discovery program which, thanksto CARB-X, we are
10 working on. Thank you very much. And we have now got
11 15 leads that we're going to be bringing into in vivo
12 studies.
13
14 the things we're fortunate with is because of that

A couple of other things about 301. One of

15 potent killing, we're also able to actually leverage

16 traditional antimicrobial susceptibility testing.

17 We've been able to develop an MIC methodology for use
18 inclinic that has been validated, CLSI approved. And
19 we've also been able to develop a PK assay and

20 therefore leverage relatively standard PK/PD approach
21 to determining dose, to determining PK driver of

22 efficacy, and to determine the dose to take through in

Page 13
1 So we moved on, and so currently we're

2 conducting a randomized double-blind placebo-controlled
3 study in, as| said, bacteremia endocarditis. We went
4 inthisdirection. There are acouple of directionswe
5 could have gonein. | think there was an extensive
6 discussion yesterday about the directions you can take,
7 anon-traditional therapy.
8 We had a number of options at our disposal.
9 We thought the high unmet medical need for new
10 treatments to address biofilm associated staph
11 infections and the fact that our animal data
12 repetitively showed us from the infective endocarditis
13 models, the potential for efficacy in this clinical
14 setting and the fact that the last drug approved, the
15 last small molecule, the last approved drug for
16 endocarditis bacteremia due to staph was Dapto back in,
17 I'd say, over adecade ago. We leveraged the Dapto
18 Phase 3 study.
19
20 first clinical advisory board. We worked really

21 closely with Vance Fowler, he still isworking with us

We worked with folks like Helen who was on our

22 inthe-- asour lead Pl. And so we've been ableto --

4 (Pages 10 - 13)
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1 we opened the study last year, enrolled our first

patient in May. We are now beyond or thereabouts
around 75% enrolled. Our target enrollment is 115
patients randomized 3 to 2.

2

3

4

5 Thisisasingle dose of 301 administered in

6 addition to conventional standard of care antibiotics,
7 1V administration. And our primary endpoint is

8 clinical response at day 14. We're also looking at

9 response at end of treatment and test of cure, the

10
11
12
13
14
15
16
17
18
19
20
21
22

traditional endpoints. Again leveraged alot from
Dapto study, definitions, endpoints, some features of
the study design. We have a data safety monitoring
board in place. They met last week. They told usto
continue the study as planned.

We are of course still blinded as the sponsor.
But as | stand here today, we've had no SUSAR's, no
adverse events of hypersensitivity considered related
to study drug. And we are quite encouraged by our
progress to date. We're tracking towards a goal of
having data by the end of this year, top line results.

And, you know, al | can say iswe're pleased

by our progress. We continue to learn from 301 and we

Page 16
1 design, we're doing a superiority comparison of 301 in
2 addition to standard of care, compared to standard of
3 caredone.
4 So the question is what percentage of clinical
5 betterness, clinical response will constitute what's
6 considered a substantial evidence of efficacy. And I'r
7 looking forward to hearing what the panel thinks. So
8 thank you.
9 MR. RUBIN: Thank you. We'll now have
10 additional FDA comments from Dr. Weinstein.
11 MR. WEINSTEIN: Thank you. Thank you, Dr.
12 Cassino, for your comments. | just have some brief
13 pointsl'd liketo add. Thefirst isthat the case |
14 presented was a hypothetical case. It's not an actual
15 product. You know, lysinsin general, they're familiar
16 inthe sense that they have a direct killing mechanismi
17 But they have two areas of development challenge the
18 make them non-traditional.
19 Y ou know, thefirst is that these are narrow
20 spectrum agents. Inthiscase, it targetsasingle
21 genus and that creates difficulties with clinical trial
22 design that John Rex had described on day one.

=]

=

Page 15
1 continue to learn from what we're doing. Recent

2 observations, some things we're going to be presenting.
3 We have a upcoming presentation in Lisbon. Asweve
4 observed that in vitro 301 appears to have the ability
5 tore-sensitize MRSA to penicillin derivativesin vitro
6 and in vivo from the infective endocarditis study.
7 We're planning to follow that up, but we're starting to
8 talk about that.
9 We've also observed low propensity for
10 resistance with 301 in vitro, and we've also observed
11
12
13

14 resistance to itself, it suppresses the emergence of

this very interesting thing that if you administer 301
together with conventional antibiotic in 26 days serial
passage studies, not only does 301 not manifest

15 resistance to the conventional antibiotics.
16
17
18
19

20 forward to the discussion around the future, where we

So we think there's more to learn about the
potential use of lysins, but as| said, we're
encouraged by our progress and we're happy to be here

to sharethisstory. And | guessto discuss, we look

21 go from here and perhaps how we think about

22 augmentation because of course based on the trial

Page 17
1 Second, they are foreign proteins and they may
2 induce host-immune responses. Thiswas less of a
3 concern yesterday when we were talking about humanized
4 monoclonals, but lysins are fully foreign proteins. So
5 the range of host-immune responses may not only include
6 IgE mediated hypersensitivity reactions, but also more
7 subtle complications.
8 So there's the potential for host mediated
9 resistance to therapy in the form of anti-drug
10 antibodies. We don't often think about host
11 resistance, but in other areas where host resistance
12 has occurred such as rheumatology, it's in the context
13 of achronic non-life threatening disease. So this
14 creates challenges for appropriate dosing and
15 therapeutic monitoring.
16
17 have adataset such asthisin the early phases of

In terms of this casg, it's not uncommon to

18 clinical development. Consider this an advertisement
19 for early engagement with the agency. Y ou know, we're
20 open to pre-IND discussions regarding development

21 plans. Proof of concept study linked to changesin

22 CFU. Inthiscaseit'sinteresting, but it's not
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1 valuable without alink to aclinical outcome.

2 So, for example, if the outcome or areduction

3 insurgical siteinfections, then that's atangible

4 benefit to the patients, that could be readily

5 understood. So the study reflects some of the

6 conundrums that we wrestled with on day one.

7 In this case, as a summary, the study was

8 highly feasible. It's estimated that 20% to 30% of

9 people have staph aureusin their nose. But the
10 endpoint was without clinical meaning. The results
11 could not be interpreted. The treatment effect was
12 only one point in time and appeared to be transient. A
13 durable treatment effect isimportant.
14

15 unknown which patient population would benefit.

The generalizability was unclear. It's

16 Defining a patient population likely to benefit from a
17 treatment has been arecurring theme in this workshop.
18 So I'll stop there with those comments and turn it back
19 to the pandl.

Page 20

1 vegetationsin the heart and potentially saving heart

2 valves?

3 On the other hand, could this be aproblemin

4 lysing vegetations in the heart and potentially

5 releasing emboli? So | was -- well, that seemsto me

6 to be agreat indication though, it was getting rid of

7 the biofilm short term so that you can then blast away

8 with your antibiotics. 1'm sorry for that longwinded

9 statement.
10 MR. WEINSTEIN: So thank you for the question,
11 and it seemed that there were afew components to it.
12 Thefirst part was the potential role of neutralizing
13
14 to addressthat. Saying that if there are drug
15
16 what would be the appropriate steps to addressiit.
17
18
19

antibodies and the spirit of the hypothetical case was
neutralizing antibodies, is this a consideration and
In terms of your very insightful second

question, in terms of the effect upon biofilm and the

potential for the release of vegetations as emboli, we

20 MR. RUBIN: Thank you, Ed. We'll now moveto |20 don't know. WEell have to see what the data ends up
21 the moderated discussion starting with the panel and 21 showing us.
22 then alowing questions from the audience or from WebEx | 22 MS. CASSINO: Yeah. Soweweren't ableto
Page 19 Page 21
1 if you could just get my attention by turning your 1 study that emboli phenomenon in, you know, we didn't
2 nametag up or otherwise getting my attention or that of 2 seeanything in the animals. We're obviously
3 Dr. Hope, and I'll start right there. 3 interested in that in Phase 2. We have enrolled
4 MR. KALEKO: I'm not sureif | should comment 4 patients with endocarditis left and right sided
5 on the hypothetical or thereal at thispoint. But 5 endocarditis. So far we haven't have had any serious
6 when | look at immunogenicity, yes, it's a safety issue 6 adverse eventsthat are considered to be related either
7 and | agree with you. It's probably more an -- as much 7 by usor by investigators to study drugs. So that's
8 an efficacy issue as a safety issue. | heard that the 8 dl | cantell you. I'm blinded right now.
9 antibodies in the animals were not neutralizing, that's 9 Regarding the neutralizing, non-neutralizing

10 alittle surprising to me. | come from gene therapy
11 and vectors get wiped out by antibodies.
12

13 neutralizing in the humans. But in either case, it

| didn't hear whether or not they were

14 would suggest to methat if thisis going to be used
15 systemically, it would have a short timeframe for its
16 value. And if that were the case, the thing that

17 really comes out from that presentation is the lysing
18 of biofilms, which isareal issue.

19

20 term use, you know, you're going to have to use your

So in the realm of endocarditis, for short-

21 antibiotics for six weeks. But for short-term use, the

22 question | haveis, could this be of valuein lysing

=
o

in the clinic, of course the ADA's emerged in Phase 1

[N
[N

at 14 to 28 days. Our single doseis asingle dose.

[EY
N

So we don't expect treatment emerging ADA'sto be an

=
w

issue. That being said, there are some peoplein
14
15 would expect. It'sanaturally occurring substance.
16
17
18
19
20 That'sthefirst question. The second is as the case

nature who have cross-reactive antibodies to 301 as you

So we are planning to look at that as some of our

exploratory endpoints in the current ongoing study.
MR. HOPE: So can you speak to the point of

unmet medical need for staphylococcal infections?

21 was presented and according to, you know, the regs

22 classification of traditional versus non -- this seems

6 (Pages 18 - 21)
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1 pretty traditional to me. Y ou can measure it, you can
2 -- you have experimental models, you have PK, you can
3 construct exposure response relationships and you're
4 sort of the clinical pathway, it just looks like the
5 ARREST trial except you're replacing Rifampicin or
6 Rifampin with your compound. So could you just maybe -
7 - could you just speak to those points?
8 MS. BOUCHER: Me? You want meto take that?
9 Okay. I'll takethat one. Okay. So unmet medical
10 need, | think we thought about that, where would be a
11 place where there'saneed. There have been a number
12 of recent drugs approved for staph. There's a pretty
13 good staph aureus armamentarium. All of those agents
14 with the exception of Dapto have indications for skin
15 and soft tissue infections and that was their
16 development pathway.
17
18 agents for treating staph aureus endocarditis

The shelf isalittle more spare in terms of

19 bacteremia. And we're -- when | say bacteremia, we're
20 focused on complicated bacteremia. Those bacteremias
21 that are more likely to be biofilm associated and |

22 take your point, that's one of our thoughts too, that

Page 24
1 correct. We have some non-traditional things that we

2 know, that we're learning about 301 regarding the

3 synergy with conventional antibiotics. We'll see how

4 that playsout in clinic where we feel fortunate that

5 we're able to use traditional approaches, antimicrobial

6 susceptibility testing, PK/PD. But we know from thein

7 vitro work that there are some very interesting non-

8 traditional activities like, when used in combination

9 inthelab, suppressing the emergence of resistancein
10 studies designed and that do avidly show the emergence
11
12
13
14
15
16
17
18
19
20
21
22

of resistance for Dapto for oxacillin for Vanco. So
thisis atraditional approach, but this compound has
some traditional and some non-traditional features.

MR. BLACK: 1 just had aclarifying, can you
tell usthetested cure criteria? Was that imaging the
vegetations or bacteremia, | wasn't quite clear what
the endpoint was?

MS. CASSINO: It's actually, we are looking at
both of those as separate and we have secondary
endpoints of microbiologic response at the same time
points as we're looking at clinical response. So

actualy it'saclinical response. And that wasthe

Page 23

1 the biofilm activity hereisvery, very interesting,

2 and may be one of the ways that 301 together with the

3 conventional antibiotics actually form a good couple.

4 If you look at the Daptomycin published

5 results from the Phase 3 non-inferiority trial, which

6 compared Dapto to standard of care, which was basically

7 everything else available, not semi-synthetic

8 penicillins, first generation cephal osporins and

9 vancomycin. Thetest of cure, the clinical outcomes at
10 test of cure which is the registration endpoint for
11
12
13
14
15
16
17
18
19
20
21
22

that trial were less than 50% response rate.

Granted that was partially dependent on the
structure and the analyses and there are alot of
factorsin there, but we felt that that gives us an
opportunity to improve and so a place where a treatment
in addition to that with a similar study design and
similar definitions would allow us to potentially be
able to show above and beyond efficacy with 301 in
addition. So that was the unmet need.

What, I'm sorry, you had another point that
you raised? | lostit. Traditional, yeah. Well,
we're following avery traditional pathway, that's

Page 25
1 registration endpoint as close as we could get thisto

2 beto the Dapto study. So it's based on the patient

3 dtill being alive, the patient's signs and symptoms

4 having resolved, the absence of further spread or

5 metastatic foci of infection and these are the salient

6 features and the absence of the need to use additional

7 step-upin care. In other words, throwing additional

8 antibiotics on or changing antibiotics.

9 There are afew other criteria, lessthan 12,
10 soif you need more than 12 weeks of antibiotics, that
11 would congtitute a non-response, but those are the
12 salient features. It's really based on clinical
13 aspects and we do have an independent clinical
14 adjudication committee. So the PI's at the site
15 determinetheir view of the clinical outcome. And then
16 we have both diagnosis, complicated and uncomplicated
17 bacteremia endocarditis being adjudicated as well as
18 the outcomes at 7 days, 14 days, which is our primary
19 efficacy objective here, end of treatment and test of
20 cure.
21 MR. HOPE: Well, maybe so -- well, I'll keep
22 going. So given the hypothetical, | thought when that
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1 -- the case was presented by the FDA about the

2 advantages potentially or just picking up from the

3 discussions from yesterday about the potential for

4 decolonization and amedicineto -- for prophylaxis

5 and, you know, decreasing surgical site infections as

6 one possible new avenue and then the point that you

7 just made, the other societal benefit or even patient

8 benefit isthat you could get away from glycopeptides

9 if you can restore susceptibility to MRSA.
10
11
12
13
14
15
16
17
18
19
20
21
22

So that, just listening again, well, | mean,
I'd be interested to hear what othersin the room say,
but you generally don't get into alot of trouble with
gram-positive infections with the drugs that are
available and the combinations that are available and
surgery, so those sort of other potential. So Helenis
going to say something, | can see. But the other --
but the more novel potentially advantages of decreasing
glycopeptide usage would be incredibly advantageous
given that, you know, these compounds are nephrotoxic.
MR. DUBOVSKY: May be the other thing which
kind of cropped up in my brain was thinking about
prosthesis, joints that goes sour. And if you truly

Page 28
1 patients, especially the group you mentioned, | think
2 the patients treated with glycopeptides do worse than
3 those treated with beta-lactams, right? People with
4 MSSA do better, it's a superior therapy. So that
5 avenuel think isreally potentially exciting.
6 I'm alittle concerned about the complexities
7 of theclinical trials in bloodstream infection. You
8 know, these endpoints are very complicated. We're
9 measuring alot of things and the predominant reason
10 for that, less than 50% success rate in the daptomycin
11 trial wasthe use of potentially effective non-study
12 antibiotics. It wasn't staph aureus and metastatic
13 foci and such.
14
15 struggle with and it's part of the reason nobody else

And these are complicated issues that we still

16 hasdone atria in over 10 years, as limited as that

17 trial wason many levels. So |l think it'sreally

18 admirable that you're doing the trial, but | share some
19 of the caution, | guess, about the expectations.

20

21 biofilm, no one has mentioned catheters but, you know,

| think the idea of capitalizing on the

22 catheters, even peripheral 1Vs till are associated

Page 27

1 have abiofilm lytic mechanism of action, then there

2 may be some benefit there.

3 MS. CASSINO: Yeah. We're definitely

4 interested in that. We had to start somewhere, right?

5 We had to start somewhere that had some sort of a

6 measurable and some kind of a pathway where we could

7 start. So between the animal data driving us to the

8 endocarditis and our clinical advisory board, this

9 seems like areasonable starting point, but we are
10
11
12
13
14 complexities.
15 MS. BOUCHER: Sothanks. | mean, | agree,
16 William, with your comments, but | would offer that
17
18
19
20
21
22

interested and thinking about ways to look at
prosthetic joint infections, and quite frankly the
case, Helen, that you've presented yesterday comesto

mind of a person or a case or a situation with

staph aureus still has predictable morbidity and
mortality that's significant, right? So study after
study, even with all the limitations of the studies we
have, al comerswith staph aureusin the blood,
mortality 15% to 25%, so we could do better. And |
think that's the medical need. And clearly we have

Page 29
1 with staph aureus bloodstream infection in the best

2 hospitalsin 2018. So anything that could, you know,
3 could this affect a biofilm on catheters as well as
4 prosthetic joints? | think those would be things that
5 would bereally potentially interesting to explore.
6 MR. KALEKO: Can this penetrate a staph
7 abscess? | mean, once you have multiple abscesses dl
8 around your body, you'rein alot of trouble. Isthere
9 any way to -- can this get into them?
10 MS. CASSINO: Well probably learn alot from
11 the Phase 2 study. We've had afew cases of that. Wi
12 haven't looked at abscess penetration per se. We have
13 pretty good bio-distribution from the animal studies
14 for what that's worth.
15 With regard to the catheters, we're interested
16 inthat also. Werecently did a pilot with Jamie Dwyer
17 at Vanderhilt, anephrologist. It was actualy his
18 ideawhich wasto look at hemodialysis catheters
19 removed from patients as part of clinical care, who
20 have staph aureus, hemodialysis patients with staph
21 aureus bloodstream infection. So our lab analyzed a
22 catheter containing staph biofilm on the interior and

D
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301 worked, you know, ex vivo of course very well. And

so we're thinking about -- we have a plan to follow

that up with a more robust study and think about where
we can go with that. Thanks. Thanks for the comment
on that.

MR. HOPE: Can | ask you then about the
strategy of -- so you have -- you present these data
about our traditional approach, so you can show
logarithmic killing in laboratory animals. So let me
be heretical and ask you why you just wouldn't use this

Page 32
1 of concept studies because a lot of these alternatives

2 are going into these either direct organ, topical,
3 intranasal types of approachesto try to validate.
4
5 that the clinical outcomes there are kind of

6 questionable about what it tells you in terms of

7 potential for systemic therapies?

8 MS. CASSINO: Yes. Sothat'sagreat, great
9 point. One of thethingswe'reinterested inisthe

Isthere -- do you see any valuein that given

10 bone and joint, prosthetic joint scenario. We know

11 as standalone therapy, and why it has to be additional 11 from the animal models, the animal data, we have that
12 and you take the risk? Notwithstanding what Helensaid | 12 the penetration is lower, not surprising, in bone. And
13 about suboptimal outcomes with staphylococcal 13 so we're thinking about and we have actually gotten
14 infections arrest shows the potential of an adjunct is 14 some suggestions from ways of looking at topical
15 maybe difficult to demonstrate, and that the risk of 15 administration. We're thinking about it. It's
16 not being able to show superiority and where that would | 16 definitely something we're interested in the setting
17 leaveyou? 17 of, for example, a prosthetic joint.
18 MS. CASSINO: Yeah. Yeah. Sowewouldn't 18 So that's something we're thinking about for
19 rulethat out. Thisisastarting point, you know. 19 thefuture. And non-traditional ways of administering
20 Thiswas a starting point that we thought would give 20 the drug might be away to think about it. But again
21 the best opportunity to study and improve on clinical 21 that'swe're looking forward to our top line results
22 outcomes as opposed to doing a non-inferiority 22 from this study. But that's definitely adirection.
Page 31 Page 33
1 approach, which iswhat we would be doing. Anditis 1 So we haven't focused. | will be-- 1 will
2 sort of abig step to take a non-traditional compound 2 say, we haven't focused on the preventative
3 with some of these issues into a non-inferiority trial 3 decolonization asin the case. That hasn't been a
4 with a standard traditional antibiotic without some 4 focus of our company. We've been more focused on
5 additional data. 5 treating something as opposed to preventing, that could
6 So we wouldn't rule that out. We would have 6 beasecond step. Well learn alot from the
7 to do some additional work. Small company, additional 7 randomized controlled trial.
8 tox work. Well see, werelooking forward to top line 8 MR. WEINSTEIN: So thank you for the question
9 results at the end of the year and that will probably 9 interms of the topical, potential of the topical use
10 inform us of where we're going next. 10 of the drug such as the hypothetical lysin. | think
11 MR. RUBIN: Todd? 11 one of the problemsis that when you're starting an
12 MR. BLACK: Sol still think one of the 12 initial therapy, you're uncertain what the causative
13 challenges and unknowns on these large protein or large | 13 pathogen might be for skin and soft tissue infections.
14 kind of molecule therapeuticsis the bio distribution 14 Classicaly it's staph and strep. So you need to cover
15 and the potential for the infection types. And so 15 the strep at the start.
16 there seemsto be this emphasis on bacteremia or places 16 A place where it might be, just thinking out
17 where you do think you're going to have exposure. 17 loud, interesting would be if you are talking about
18 So, | guess, one, do you have any datarealy 18 secondary prevention, if you have like from the daysin
19 on the bio distribution of the lysin relative to other 19 theclinic, there are patients who would come with
20 large proteins and | think this also goesto 20 recurrent staph aureus skin infections. And oftentimes
21 monoclonals. And just aquestion to Dr. Weinstein's 21 they go through different kinds of topical ritualsto
22 comments on the value of these topical types of proof 22 try and prevent re-infection. And in the worst case

)
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1 scenario they would end up on systemic antibacterials

2 inthat particular patient population which are pretty

3 easy to find. There might be a benefit for a product

4 such asthis.

5 MR. KALEKO: This might reach into your

6 pipeline abit, but can you tell me, isthe lytic part

7 of this, the lytic component of thelysin, isthat

8 enzymatic? Doesasingle hit kill the bacterium?

9 MS. CASSINO: Yes, yes, it'senzymatic. So
10 it'sa 26 -- 301 is 26 kDa native lysin, it's not

11 engineered or chimeric asin the example. It hasa

12 binding domain and a catalytic domain and --

13 MR. KALEKO: Butasingle hitislytic?

14 MS. CASSINO: That's what we think, yeah.

15 MR. KALENO: Okay. Are there some for gram
16 negatives?

17 MS. CASSINO: Yes, we'reworking on that.

18 MR. KALENO: Okay.

19 MS. CASSINO: We have an active discovery

20 program inour lab in Yonkers, New York. And wewere
21
22

pleased that we received support from CARB-X to run

our gram negative -- start our gram negative lysin

Page 36
1 antibodies and that in some of the animals, some of the

2 rodent species, if you re-administered the drug after a
3 hiatus, you could dose out for 6 or 7 days, something
4 likethat or if you sensitize the animal and re-dosed
5 let's say amonth later, there was a hypersensitivity
6 oid, not confirmed, clinical reaction.
7 So going into Phase 1, thiswas avery
8 carefully orchestrated Phase 1 study. We had aDSMB in
9 place that reviewed each dosing and dose escalation
10 point. Thankfully there was nothing to be seen, there
11 wasn't much clinical, we did see ADAS. So 9 of the 13
12 subjects dosed with 301 developed ADAS, there was one
13 transient IgE above the cut point, there were no
14 basophil activation test positive post dose. None of
15 those subjectsin Phase 1 had preexisting ADAS, they
16 were screened out. That was the decision the company
17 made, it was actually made before my time. So that was
18 just the decision for how the trial was going to be run
19 and then | think an abundance of caution and a healthy
20 volunteer trial.
21 Phase 2, we realized and we met with the
22 agency and we talked about it, we looked at all the

Page 35
1 discovery program. So right now we're focused on

2 antipseudomonal lysins.
3 And so we have 15 identified in vitro out of a
4 field of about 500 that we were able to clone and/or
5 engineer. So we're going to be bringing them next step
6 into animals, and we look forward to moving them
7 forward.
8 MR. KALENO: Okay. Last question then. Do
9 they work as antibody drug conjugates?
10 MS. CASSINO: We haven't, | don't have any
11 dataonthat. We haven't looked at that yet.
12 MR. HOPE: So since the question has been hung
13 out there by the FDA, just tell us about the propensity
14 for antibody generation, the safety of re-administering
15 the compound both in terms of decreased or absent
16 efficacy, but perhaps more importantly hypersensitivity
17 and anaphylaxis for re-administration and the steps
18 that were required or that you undertook to diminish
19 that possibility.
20 MS. CASSINO: Sure, so, wheredo | start with
21 that. Okay. Sowhat we know from the animals, when we
22 filed the IND, we knew animals made anti-drug

Page 37

1 totdlity of the immunogenicity datathat we had. We

2 know that some patients, some individuals do have

3 preexisting ADASs or antibodies that cross-react with

4 301, but we didn't screen them out in Phase 2. It

5 wouldn't really have been feasible and it would really

6 probably not be feasible to use the drug medicinally in

7 thisway if you had to do a complicated ADA screen

8 while your patient has an acute infection.

9 So we have gone forward with that and as |
10 said, clinically we've seen no evidence of
11 hypersensitivity during the conduct of the study. And
12 we are blinded and our DSMB has raised no cause for
13 concern. Now this study isan in hospital study and it
14 isasingledose. So when we put the protocol
15 together, we put in the requirements for observation of
16 the patient during dosing and we educated the Pls on
17 anaphylaxis should that occur and what to look out for
18 and we provided all the information. Fortunately knock
19 onlinoleum or whatever that is, we haven't -- we're
20 pretty far through. | mean we dosed beyond 75% of our
21 115 or around 75%. So we haven't seen that. Now

22 that'sasingle dose, | can't comment on re-dosing per
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1 se. What | can comment on is that when we looked at

2 al of our ADA datathat we had, we were encouraged by
3 thefact that we didn't see IgE, we didn't see basophil
4 activation, we haven't seen that and we haven't
5 analyzed the Phase 2 data, but we haven't seen that
6 post single doze.
7 So the single dose at the dose that we are
8 administering now may not be re-sensitizing the patient
9 for atype 1 hypersensitivity, we don't know, but
10 that's something that we are thinking about. So for
11 thisindication, werethistrial to have positive
12 results, single dose upfront, the things that we are
13 thinking about understanding better would be the
14 potentia for re-dosing down the line, what would be
15 thetime frame for that, how could we look at that,
16 that would be stuff that if we are successful, we would
17 be -- if thisworks out, we will be talking to the
18 agency about different ways we might be able to sort
19 that out.
20

21 to how this was handled for other foreign proteins. So

There are a couple of paradigms out there as

22 thereisthe Xiaflex clostridium collagenase used for

Page 40

1 considered and/or sort of monitored for other periods

2 of time or any other lessons to be learned from

3 immunologic products or the immune system is such a

4 broad thing and obviously the hypersensitivity would be

5 the most urgent issue, but are there things like, |

6 don't know cancer risk or other immune related things

7 to consider?

8 MS. CASSINO: So for asingle dose of a

9 product with a6 hour half-life and the fact that we
10 haven't seen anything considered to be related and our
11 DSMB hasn't advised us of any needs to change what we
12 aredoing right now. We'reblinded. We haven't seen
13 any signals. The only other thing we did alittle
14 thinking about was a serum sickness kind of phenomenon.
15 Blinded, we haven't seen anything that looks or smells
16 like that in the timeframe that one would expect it to
17 happen, again blinded post-study dose drug
18 administration. So, but we'll know more when we have
19 dl the data.
20
21 multi-dose product. So that would be something else,

I think it changesif we think about it asa

22 again not off the table. It certainly would, but it

Page 39
1 Dupuytren's contracture et cetera was a subject of an

2 FDA advisory committee some timein recent years.
3 Because even though that's alocally administered drug,
4 patients do develop ADAs. It turns out that drug has
5 been able to be administered in repeat dosing fashion
6 onaregular basis. So that's one analogue to look at.
7 Going back in history, streptokinase is another one
8 that comes to mind back in the (inaudible) old care
9 when | was treating patients before there were other
10 options.
11
12 of not to re-dose, although we are looking at labels

So that sort of had a precautionary statement

13 elsewhere because | don't think it isavailablein U.S.

14 anymore, those |abels have also softened in terms of

15 the duration of time you could re-dose between, before

16 7 daysor -- and after X amount, 6 months or whatever

17 for patient use. So those are kinds of thingswe are

18 thinking about depending on how that trial comes out.

19 MS. BOUCHER: Sol just had alittle question

20 aong thoselines. So sort of appreciate the IgE path

21 and your comments about the ADAs weaning by 180 days,
22 but are there other immune responses that need to be

Page 41

1 would require an investment into sorting through

2 whether there are any other risks, but we know from the

3 animals, we can dose. | think the acute allergic

4 hypersensitivity was the first worry and we know we can

5 -- we are expecting we could dose out to about 7 days,

6 if wewanted to do that from that. And of courseif we

7 look at our pantheon of antibiotics of current and

8 previous, there are some common antibiotics out there

9 that have anaphylaxis and the warning and precaution
10
11
12
13
14 to think about where we would go from here. But this
15
16
17
18
19
20
21 mechanism sufficiently different that you are not
22 worried about that? Did | read that correctly on the

statement right up front, so we al know what they are.
So | think for in hospital dosing, it would be
onething, benefit risk, if this really improvesthe

outcomes, it would be one thing and then we would have

isagood question where we have -- we are thinking
about it. Thank you.

MR. KALEKO: To follow up on that question, it
was kind of ared flag in the presentation, may be you
could comment on it, related, license, cause and

irreversible vasculitis. Isthat understood or is your
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1 screen, | thought that's what it said?

2 MR. WEINSTEIN: Yeah, that's correct. Thank

3 you for the question. So in some related products and

4 animal models, there has been off target binding and

5 enzymatic activity against great vessels.

6 MS. CASSINO: So, wheredo | start with that.

7 Okay. We haven't observed enzymatic activity per se.

8 We have observed some perivascular and | want to say

9 infiltration at doses well above where we are dosing.
10 But those are doses well above where we are dosing. So
11 we are dosing below, we arefirst, soit is hard to
12
13
14 pretty potent. So far we are well below that
15 threshold.
16 MS. NAMBIAR: Dan, can | ask aquestion? So
17 Cara, amore genera question moving away from the
18
19
20 bewilling to share with the group strategies that you
21
22

know where you belong and the potency of thisis such

that we learned from our PK/PD that low doses are

issue of hypersensitivity, | mean, thisisadifficult

indication to study. So | waswondering if you would

might have used because that sounds like you are able

to enroll fair number of patientsin afairly short

Page 44
1 enroliment. So we opened in May of last year in the
2 U.S. and we have had really good enrollment in our U.S.
3 sites, whichisrealy nice. Wework really closely
4 with our investigators and | have to thank Elena,

(63}

wherever sheis, Elena, who is our lead medical monitor
6 who answers every time her cell phonerings, every

7 question that comes from everyone, which | think made a
8 huge difference, | really do, because it is complicated

9 to know whether the patient even fitsin the study and
then thereis always atwist. So it takesavillage to

enroll these patients. So having someone on the other
end of the phone makes a big difference. So those are

13
14 oh, except to say our investigators were uniformly very
15
16
17
18
19
20 standard of care or did you allow them to do whatever
21 they wanted?

22 MS. CASSINO: Wetried to put some guidelines

the -- otherwise | don't know that there is any magic,

enthusiastic. So they really were happy to bein this
study and very enthusiastic to see a non-traditional
being applied in a semi-traditional manner. So that's
probably what helped.

MR. DUBOVSKY: Did you try to control the

Page 43

1 timeframe. So the geographic distribution of where

2 you have been able to enroll and if you did use some

3 particular strategiesto help enroll because | think a

4 |ot of the indications that we are discussing are going

5 to be the difficult to study indications. There might

6 be some lessons learned that you could share with the

7 group?

8 MS. CASSINO: Yesh, sure. Thank you for the

9 question. We are pleased by our enrollment. We were
10 worried from recent history that it could take a
11 glacial pace. One of the things that probably helped,
12 "there are acouple of things that probably helped".
13
14 getting what would be standard of care prescribed by
15 their physicians. So that's one thing that | think was
16
17
18
19
20
21
22

First of all, al patients enrolled in the study are

probably helpful for recruiting. So our investigators
were able to say, well, we can give you thisin
addition, it isin clinical trial, it may help you. So
that was one thing.

I'm also really pleased to say and | don't
know if thisistrue for other trials, but our U.S.

sites have led the way on thistrial in terms of

Page 45
1 into give -- but leave sufficient flexibility for
2 prescribers because we are open now in 14 countries.
3 So we had to leave flexibility. So basically standard
4 of care defined by conventional guidelines, basically
5 Dapto or Vanco for MRSA semi-synthetic penicillin of
6 your choice, whatever it might be in your region or
7 first generation cephal osporins or what we ask people
8 to, if somebody was on something else like Teicoplanin
9 or whatever. We ask them to, if they were thinking of
10 enrolling the patient, to move them over to one of
11 these standard agents unless there was a reason not to
12 and we excluded a couple of -- we excluded the long
13 acting, Oritavancin and Dalba.
14 MR. RUBIN: To follow up on that, were there
15 any restrictions on prior therapy?
16 MS. CASSINO: So wetried to enroll patients
17 that had -- we wanted to enroll patients that had no
18 more than 48 hours of effective anti-staphylococcal
19 therapy for the current infection, but we wound up
20 saying they could enroll with up to 72 hours with a
21 conversation with Elenaand if Elena thought that the

22 patient was. We are looking to enroll complicated
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Page 46
bacteremia. So we were trying to get away from the

simple bacteremias that would clear their infection by
thetime we are dosing. So, but 72 hours was the
limit.

MR. RUBIN: Right. So | know we had some
discussion earlier about non-inferiority and | guess
maybe one advantage of these add-on superiority trials
is that there could be less restrictions in terms of
those enrollment criteria. Of course the downsideis
that could diminish the ability to show a treatment
effect.

And related to that | would say that in add-on
superiority trial, there could be some more flexibility
in terms of what endpoints could be used because there
wouldn't necessarily have to be ajustification of the
margin for the active comparator. So the daptomycin
trial endpoint wouldn't necessarily have to be used as
atemplate for these types of studies.

And just to go back to the door comments,
we're talking about yesterday, if it's very difficult
to define each of these subjects with staph aureus

bacteremia as a success or failure, it may be possible

Page 48
1 seemed like it might be athing in and of itself. And

2 I'mjust curious as to whether you have any insights

3 about that and did you have -- you were going to say

4 something or did you -- so the question is that, have

5 you -- do you have any insights even now from your

6 trial? Y ou may have some more after you've un-blinded

7 your data, but the bacteremia as a disease?

8 MS. CASSINO: And thank you. That's agreat

9 question. Particularly since there may be different
10
11
12
13
14
15
16
17
18
19
20
21
22

kinds of bacteremiaand for the -- given the biofilm
activity and some of the other comments, we wanted to
focus on biofilm associated bacteremia. And the
challenge, so called complicated bacteremia, and |
think the challenge there is that there are -- is some
literature on this, there are some punitive definitions
out there.

We started off with areally narrow definition
and our -- first adjudication committee meeting or
adjudicators said, "okay, thisis really too narrow
because this guy is clearly complicated and he doesn't
fit in this definition”. So we worked really hard with

them and with Vance to define a construct for
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Page 47
to have amore granular endpoint in these types of

studies.

MR. REX: So acomment and then a question.
My comment is that we're all cheering for you. | think
everybody has wished for along time for the lysins or
the phages as their superset to finally show us away
to be useful. And | realized there arealot of -- you
know, you can always take things like this apart and
come up with other ideas, but | hope everybody in the
room appreciates how much effort goesin to raising the
money that makes it possible to do atrial like this.
It is a herculean endeavor and | want, you know, it
really is and so very helpful for your data.

Have you learned anything about definitions of
bacteremia as a disease entity even at this point that
are worth sharing? That's one that comes up alot.
How can | study bacteremia and we had along series of
-- some years ago, there were several workshops at the
EMA (ph). | don't remember one specifically here, but
maybe there was, | mean, it al kind of runs together
inmy head. But thisnotion of bacteremia as a disease

and staph aureus was the one setting where that almost

Page 49
1 complicated bacteremia. So we're going to learn alot

2 about that and how that works at the end of the day
3 from the study.
4 It is-- the other thing | think | appreciate
5 isthat it's going to -- it's hard for the treating
6 physician when the patient hits the door to no
7 necessarily, whether it's going to be complicated or
8 not because you got to treat them upfront. You're not
9 going to withhold therapy and seeif they blossom. So
10 you're treating them upfront and you're saying, "well
11 istherenal failure patient a diabetic, they have this
12 and that". Occasionally they may already have a
13 metastatic focus, so that's clear, but there'sabig
14 gray area. And so thinking about indications, we were
15 thinking along the lines of bacteremia not otherwise
16 specified and endocarditis because it would be hard to
17 limitit.
18 There's no clear litmus test of what is
19 complicated and what isn't, but that's just our
20 preliminary thinking. | think once we're ableto
21 dissect this patient population, after we're unblinded,
22 it'll tell usalot.
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1 MR. REX: In my experience asan ID doc, staph
2 aureusin the blood is one of those terrifying moments
3 and | watched ayoung 1V drug abuser, she almost
4 dissolved before my eyes due to staph aureus. And what
5 she came in with was staph aureus bacteremia, but then
6 dl of asudden it wasin this organ and in that organ
7 and aweek |ater it was everywhere and then 10 days
8 later she was gone.
9

10 best available therapy. So staph isthat oneor it's

And that was despite what at the time was the

11 what | remember from the, particularly the EMA
12
13
14
15
16
17
18
19
20
21
22

workshop. Staph aureusis that one organism that has
the ability to sort of eat through everything. And,
yeah, it may have started over in this corner, but get
it in the blood and, man oh man, is that a dangerous
situation. So | think the idea of adrug for staph
aureus bacteremia, this does always seem to me to be
the one corner where you can do that.

MR. BLACK: | guess aong that because of the
challenge in that development program with these kind
of limited bio-distribution types of compounds, are

there other options and so certainly in immuno-oncology

Page 52
1 aminoglycoside X.
2
3 common surgery in the United States today and very,

So joint replacement surgery is the most

4 very few, thankfully, patients get infected, but when
5 they doit's a huge disaster of epic proportions. So
6 our surgery colleagues, they're desperate. How to do
7 that in as controlled setting with a compound that
8 isn't approved for systemic use, that's where | have
9 trouble starting to put my head around it.
10
11 need abioengineer and adrug -- you sort of need

It's aneed for sure, but it's almost like you

12 multiple things going on at once to understand sort of
13 thetechnological aspects of the delivery of these

14 compounds.

15 MR. DUBOVSKY: So one thing that what you said
16 just sparked in my mind isinstead of going after

17 specificindication, whether it be VAP, skin or

18 whatever, to do some kind of composite indication of
19 serious staph disease. And I'd be curious from a

20 regulatory perspectiveif that's something that is

21 paatable. Realizing that you wouldn't be able to

22 demonstrate specific disease, specific endpoints just

Page 51
1 there has been a big shift in the view on intratumoral

2 types of applications because that really does seem tg
3 limit toxicity and have high efficacy.
4 Is there any opportunity in things like
5 osteomyelitis? So you talked about the sternum case
6 yesterday. Helen or other kind of source specific
7 indications where some of these types of aternative
8 therapies could be developed and really addressing ar
9 unmet need?
10 MS. BOUCHER: Our orthopedic surgery
11 colleagues work really hard in this area and they do a
12 lot of thingsthat are interesting, right? So they
13 make beads and they put different drugs in the beads
14 and so our guys are about to start atrial of one of
15 thelong acting agentsin these beads.
16 WEell, what's the dose? How do you do it?
17 Doessurgeon A do it the same as surgeon B? We've
18 reported cases from our institution of nephrotoxicity
19 dueto aminoglycoside that was put in ajoint. Andth
20 only way we found it is because we got consulted to
21 treat the infection, but realized that he had renal
22 failure from no other cause and ordered alevel of

Page 53

1 because of the power and the size issues, but perhaps

2 if wethink back to our vaccine side, like pneumococcal

3 vaccinewhich islicensed for invasive disease or |

4 think some antifungals may be licensed for invasive

5 diseasg, if that's an approach that could be useful.

6 MS. NAMBIAR: So thisisadiscussion we've

7 been having for the last several years. Istreating

8

9
10
11
12
13
14 infection. Treating the bug isonly one part of it.
15
16
17 willing to look at a product where the study population

the bug enough or does the body site of infection
matter. And | think we've seen in many devel opment
programs where products work in a body site or maybe
more than one body site, but then there isaclear
deficit when it gets to another body site.

So | think it's hard to ignore the site of

It also depends on where the organism resides. Having

said that, | think there are instances where we are

18 could be amixture of infections. It's very important
€19 that we have discussions around the study design and

20 the endpoint if such an approach is taken.

21

22 you're contemplating a superiority trial design, there

So now our unmet need guidance, we do say if
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1 might be an option to pool across body sites. However,
2 you have to make sure that you have adequate
3 representation of patients who have the most severe of
4 infections because that's the area that you're seeing
5 the deficit.
6 So thereisarisk in that approach because if
7 thereisadeficit with the product in abody site, so
8 you might not be able to understand that or that might
9 not berevealed in the study as it would have been had
10 you done an independent study of that body site. So |
11 think there are scientific concerns with just going
12 after anindication, which isto treat an organism
13 because the site of theinfection is just asimportant
14 asthe organism.
15 MR. DUBOVSKY: So presumably you'd want to seg
16 at least atrend in each of the disease entities, yeah?
17 Or would that be adequate?
18 MS. NAMBIAR: Yeah. | think first and
19 foremost isyou have to have aclear rationa for which
20 indications you're lumping in this multi-body site
21 study. And then you have to make sure you have an
22 adequate representation. Yes, you would like atrend,

Page 56

1 it'ssuch aburden on an efficacy study. | wonder if

2 our challengeisto try and get better understanding

3 penetration.

4 MS. NAMBIAR: | mean | think it's, given that

5 those pieces of information will be available before

6 you decide to go ahead with such astudy. | think some

7 evidence that the drug reaches where it's supposed to

8 reach and treat the infection that you're trying to

9 target. | think the absence of all of that | think is
10 extremely risky to even try to do such astudy. Yeah.
11 MR. BEVILACQUA: If you could just maybe
12 comment further, one of the places where multiple body
13 sites are brought together somewhat by an event or
14 surgical procedures. You just talked about the
15 orthopedic surgery were very large problem and | agree.
16 But aso there are surgeries all over the body and
17 there'sawound, right? So while the sites of the body
18 areindeed different, there is a path of physiology of
19 thewound also. And certainly staph aureusis a player
20 inamost -- in many of those sites. So | wonder if
21 you'd comment about another path of physiological event

22 that occurs over multiple body sites. Doesit

Page 55
but again when it's avery small sample size, your
trend may or may not be atrue finding, even atrend in
the wrong direction, that may not be a true finding.
So | think there are alot of shortcomings

5 with that approach. Soideally | think studyingitin

6 abody site or body sitesis probably the best thing to

7 do, but if thereisreally a product that can address

8 an unmet need, we're willing to take the uncertainties

9 around the demonstration of the benefit with the
10 product. With some caveats, we might be willing to
11
12
13
14
15
16
17
18
19
20
21
22

consider amulti-body site study, but there are alot
of details that need to be worked out and lot of other
information that would be needed that you're
comfortable going into those body sites as well.

MS. BOUCHER: Just because | was going to talk
back to this point. | wonder if there's other things
that we could do to understand that issue of body site
rather than doing that in an efficacy clinical tria
such as understanding the clinical pharmacology
exposure at the body site and use that to support.

Especially when we're talking about looking at these

pathogens and really needing to follow the pathogens,

Page 57
1 influence your reason or your thought process?
2 MS. NAMBIAR:
3 understand your question. So isthe question,
4

| want to make sure |

potentially an indication such as surgical site

5 infection, but the site of the surgery could be maybe
6 the abdomen, it could be another?
7 MR. BEVILACQUA: Exactly. The
8 pathophysiological event isthe wound, but againitis
9 influenced by body site.
10 MS. NAMBIAR: Right.
11 MR. BEVILACQUA: But not entirely.
12 MS. NAMBIAR: Right. | mean, | don't think
13 that -- | mean, that doesn't pose the same kind of

14 challenges as we're talking about multi-body site. |
15
16
17
18
19
20
21
22

think what might be different there isthe
heterogeneity in the patient population, patient has an
abdominal surgery versus some other kind of surgery.
But if really you're targeting gram positive
pathogens, which are typical causes of surgical site
infections and then you have a mixture of patients with

different kinds of surgical procedures, | think that is

alot easier to justify than when you're lumping, say,
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1 apneumoniaand a urinary tract infection in one step. 1 receiving it, thereis that possibility that they may
2 MR. RUBIN: So we have about 10 more minutes 2 have some preexisting response that has become

3 before the break and at this point, I'd like to ask if

4 anyone from the audience has a question or comment.

5 MS. LIU: | guess| have aquestion. My name

6 isMaei Liu. | am from Center for Phage Technology and

7 -- you hear me better? Okay. My nameisMei Liu. I'm

8 from Center for Phage Technology from Texas A&M

9 University. Thisismy first timeto attend this kind
10
11
12
13
14
15
16 we, based on our existing phage libraries, we are
17
18 for selected groups of multi-drug resistant bacteria.
19
20
21
22

of regulation meeting and | really learned alot.

So just alittle bit background. Our center
isled by Dr. Ry Y oung and we were involved in the well
reported Tom Patterson Phage Therapy case aswell. So
after that case, we are looking -- right now we're

looking for partnerships with clinician networks and

trying to build several well characterized phage banks

So | guess| just have a general question on
the patient enrolment criteriafor lysin product.
Because just like phage, lysins can be very narrow host

range and | think in this case, hypothetical case Z-4

3 anamnestic. So | would answer that at baseline you
4 would be concerned about the presence of anti-drug
5 antibodies. And thiswas part of the screening that
6 was described for the ContraFect trial.
7 The second question, it's alittle bit of more
8 intermsof thetrial size. It redly -- the size of
9 thetrial will be determined by the treatment effect
10 that you anticipate. | don't think anyone goesinto a
11 clinical trial expecting or hoping for asmall
12 treatment effect. But based upon the earlier
13 experiences from, say, animal models or asmaller
14 clinical trial, so you may have an idea from Phase 2
15 what kind of treatment effect that they can expect.
16 And then they will power thetrial to statistically
17 confirm that there is a treatment effect.
18
19 tria that is efficient. So not any larger than you
20 need it to be.

So | think in general, the ideaisto have a

Page 59
1 product has okay host range and the effect was

2 transient, but the host range seems to be okay.

3 So for, | guess, my question is very general.

4 Sois prescreening, for Dr. Cassino aswell, sois

5 prescreening the patient for sensitivity for the

6 product, isthat agood criteria? Isthat agood

7 practiceto conduct aclinical trial? Because we know

8 that maybe not for staph aureus, for other bacteria,

9 for certain bacteria only personalized approach isthe
10
11
12
13
14
15
16
17
18
19
20
21
22

only way, only effective way to go.

So | guessfor the panel, I'd like to know
that, would you rather see avery small sample size
clinical trial with very good curing rate or would you
rather see alarge sample sized clinical trial with not
so good effect from the product?

MR. WEINSTEIN: So thereisalot to unpackage
there, so thank you for the questions. I'll seeif
I've got thisright. The first question involves
concern about sensitization to such a drug product from
the environment. And, yes, if you have a protein that
there's a possibility that someone would comein

contact during the course of their life before

21 MR. RUBIN: All right. Sowell goto --
22 MR. WEINSTEIN: [ think that answers some, but
Page 61
1 probably not all of your questions.
2 MR. RUBIN: Dr. Cassino, to follow up on that
3 and then to Dr. (inaudible).
4 MS. CASSINO: Okay. Thank you. Sofirst on

5 the prescreening for sensitization. Just to clarify,
6 that was done for the Phase 1 study in healthy
7 volunteers. The first human ever administration of
8 thisdrug to a healthy human and the company opted to
9 screen out anyone with a positive preexisting ADA,
10 reactive basophil test or which were low in number for
11 whatever reason in IgE above the cut point against our
12 antibody testing assays.
13

14 prescreening anyone out. We are taking patientsin.

In Phase 2, we are not doing that. We are not

15 Wethink that's an important experience for usto

16 gather. We put al the bells and whistles and

17 precautionsin place in our protocol in the event that

18 we expect some people and we know some people in the
19 study have preexisting antibodies of some sort, but

20 we've seen no issues. We've had no hypersensitivity

21 reported. We had no hypersensitivity reported as far

22 as| remember and certainly none related to study drug.
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1 So that's where we are. And we are collecting

2 information and we're going to learn alot from this

3 because we'll do analysis on whether or not the low in

4 number, but people who may have some cross-reactive AD/

5 baseline, what does that actually mean in terms of

6 their response, their PK, et cetera, et cetera. So

7 we're going to learn that. We factored that into the

8 tria from the get go in our sizing and our design.

9
10 requiring patients to have known or suspected staph
11 aureus. So that's known either by traditional blood

12 culture, by staph aureus bacteremia. So either by

And then just on the diagnosis. So we're

13 traditional blood culture, by rapid diagnostic or by a
14 KOH positive test with a positive gram stain of ablood
15 culture. So that'sthe baseline. So they have to have
16 theinfection under study.

17
18 we've been doing surveillance studies. So far we

And then in terms of susceptibility to 301,

19 haven't -- we've seen MICs below the level that, from
20 what we can tell, we would expect to be susceptible in
21 all of our general population surveillance study. So

22 we haven't screened anybody pre. We'll be looking at

Page 64
1 onedecide on what is the additional benefit oneis
2 looking for? What's the basis for coming to that
3 decision? But more important to follow up on what Dan
A\ 4 Rubinwas saying is, thisto me is an opportunity to
5 think about nontraditional endpoints becauseisit the
6 ideathat you have to beat the base therapy on the
7 endpoint for which it was approved. So doesit have to
8 bethetest of cure, mortality? And that to me seems
9 like that's not necessarily what you're aiming for
10 here. You're aiming for some benefit and maybe the
11 benefit can be adifferent kind of endpoint such as
12 timeto analysis. Maybe you don't beat it on the test
13 of cure or mortality, but the time to event, you know,
14 quicker cures or some other endpoint or some composite
15 endpoint and I'd be interested in having the panel
16 discussthat thiskind of paradigm where you're adding
17 adjunctive therapy to theoretically effective
18 treatment, what kind of endpointsis one looking for
19 and thisisan opportunity where we need to look for
20 nontraditional endpoints and things are a little bit
21 lesser than clinical cure, death, et cetera
22 MR. RUBIN: Thank you. So we have one

Page 63
1 theisolates throughout the trial, for their

2 susceptibility patterns to antibiotics and to 301. And
3 of course the patients are expected to be on adequate
4 antibiotic therapy to drugs, antibiotics to which their
5 drug issensitive. And our adjudication committeeis
6 looking at that in terms of evaluating endpoints, et
7 cetera
8 UNIDENTIFIED SPEAKER: Yes, | would -- so thisg
9 isavery interesting paradigm that we're discussing
10 here, which is adding a new therapy to what's
11 theoretically effective treatment. And that'sa
12 paradigm that is definitely non-traditional aswe
13 haven't done very often. We've added -- we've used
14 combination therapies like (inaudible), but the theory
15 thereisthat you're adding something to address
16 resistance to the base therapy, but | don't believe
17 that this paradigm is specifically trying to address
18 resistance to the base therapy. It'strying to improve
19 onthe base therapy. So thisisfailure of the base
20 therapy and related to resistance.

21 So that to me isavery interesting paradigm

Page 65
1 question from WebEx before we summarize and have a

2 break and this question is, for mixture infections that
3 often occur in clinic, we need atherapy against the
4 indicator, but not one pathogen. What will happen if
5 wejust kill staph aureus from multiple infections?
6 Will this help other microbes grow better or not? Any
7 comments from the panel?
8 MR. DUBOVSKY: All of these pathogen specific
9 approaches, many we've talked about over the last 2
10 days have to deal with that issue, right? Soand |
11 think it's part of the reason why there are concerns
12 about either replacement or outgrowth and that has a
13 lot to do with how you define your endpoint. Y eah.
14 UNIDENTIFIED SPEAKER: Dan if you can respon
15 to lan's comment.
16 MS. NAMBIAR: 1 think there was a question
17 from lan for the panel about whether we are willing to
18 consider other endpoints, he called them nontraditional
19 endpoints, | guess, different from what we've typically
20 done with antibacterial drugs for these kinds of
21 products. And | think the answer is, if there are

d

22 and it raises two challengesto me. Oneis, how does

22 other endpoints which are clinically meaningful, |
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1 think we're certainly willing to consider them and if |

2 understood Cara correctly, they are evaluating a series
3 of secondary endpoints. And | think eventually they

4 will pick, hopefully pick an appropriate endpoint for

5 the Phase 3 trial. So that's, | think that highlights

6 theimportance of doing these kinds of Phase 2 studies
7 and learning and hopefully identifying other potential
8 endpoints that might be more relevant to products such
9 asthese. | don't know Caraif you want to add to

10 that.
11 MS. CASSINO: Yeah. Thank you. Thank you,
12 Dr. Nambiar. That's correct. We picked actually the

13
14
15
16
17
18
19
20
21
22

14 day efficacy endpoint which is already not what has
been the standard approval endpoint for thisindication
at least because we thought it might be more reflective
and give us an earlier signal of efficacy because of

the way the drug works and then we're collecting quite
afew secondary endpoints, which will help uslook at
things that have been raised today. We'relooking at
the echos for the endocarditis patients. Well be able
to evaluate time to certain endpoints. We're also

collecting health resource utilization endpoints, et

Page 68
1 appearsuncertain. There was quite alot of discussion

2 about adjunctive learning that can occur about disease

3 processes and pathogenesis given the new molecules that

4 are being generated here including study endpoints,

5 infection of bodily sites, response to infections and

6 whether they can be used and harnessed to guide the

7 development of future medicines. And | think something

8 that was al so discussed is that nontraditional

9 molecules or molecules out of the, well, that are not
10 small, arelikely to bring idiosyncrasiesin CMC and
11
12
13
14
15
16
17
18
19
20
21
22

immunopharmacol ogy that need to be expected and
investigated. Dan.

MR. RUBIN: Thank you. That covered it from
my perspective aswell. So we'll now take a break
until 10:40 and then reconvene. Thank you.

(Recess)

MR. REX: Okay. Sowe'reall going to sit
down now | think and get started. We're all going to
sit down now and get started. Okay. We're almost
there. So with any luck, | guess, my slides are till
up. So we have about an hour on the schedule and what

Ed and | have agreed to dois, I've got afew slidesto

Page 67
1 cetera
2 So we're hoping to get like a 360 view and
3 hopefully that will help us plan better for Phase 3,
4 but lan, thanks for the comment because we're hoping to
5 learn from this. | know where you are.
6 MR. HOPE: All right. So think we've come
7 toend and just a brief summary from both of us then.
8 So | think that we debated at the very beginning about
9 whether thiswas atraditional or nontraditional
10 program and pathway and we're going to talk about that
11 after the break. | think that there was a sense that
12 even though if you label acompound as nontraditional,
13 till there are traditional pathways that need to be
14 followed and that we still have to address medically
15 issues and needs that are real and that are valuable to
16 the patient and the society.
17
18 paradigm such as decol onization and reduced spread seem

The use of pathways that are outside that

19 to be difficult at the moment, but nevertheless

20 potentialy important. The use and relevance of

21 adjunctive data such as clearance of organism at non-
22 derile sitesto de-risk programs was discussed and

Page 69
1 show you that summarize some of the things that | think

2 that | heard, Ed's going to riff off that and then very
3 interested in comments or things that didn't get
4 brought up, that wasn't the right space for previously
5 and so forth. And we'rerealizing that those -- it's
6 not projecting on the little things on theinside |
7 don't know how to fix that, sorry. Sorry about that.
8 You may haveto turn around and look at the slides, to
9 theleft or overhead. We're delighted we've gotten
10 this much to present.
11 So here are the five things that | think that
12 | heard. Thefirst oneisthat the label
13 nontraditional isvery broad and requires
14 qualification, structure versus goal may help ahit,
15
16
17
18
19
20
21
22

and I'm going to go into each one of thesein alittle
bit more detail in subsequent slide.

Second is that current devel opment tools are
often suitable. There may be some gaps and I've
identified a couple of the gaps here on this slide, and
again, we'll drill into that. The lack of atool or a

path can be managed. It'sreally we should view it as

an opportunity to come forward with areally concrete
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1 ideaasasponsor. And new approaches have been and

2 will hopefully continue to be developed.

3 The product's whole effect must be considered,

4 don't be seduced by a pretty mechanism is going to be

5 the subtext there. And ahigh level guidance document,

6 ahigh level guidance document might be useful, but

7 we're not ready to commit, | don't think, to very many

8 details.

9
10 nontraditional is broad and language matters and | just

So now digging alittle deeper. The phrase

11 stumbled into one of this quote. When | use the word
12 Humpty Dumpty said in arather scornful tone, it means
13 just what | choose it to mean, neither more nor less.

14 The question is (inaudible) whether you can make words
15 mean so many different things.

16 Nontraditional is too broad and needs alot of

17 qualification. Alternativesto antibioticsisno

18 better asalabel. | didn't hear any other really

19 strong ideas come forward. | think we're going to end
20 up with the phrase nontraditional. The closest I've

21 got isthat structure versus goals seemsto help a

22 little bit with categories, but the deeper question for

Page 72
1 suitable. The challengesthat came up were more often

2 than not, not unique to nontraditionals. Small effects
3 are hard to measure and rare events or rare pathogens
4 require largetrials. | mean, that's truein lots of

5 settings.

6
7 gaps. Gap number oneisthe measure of indirect or
8 delayed benefit. And hereit spins out of the question

But let me talk about three specific potential

9 of microbiome and colonization and the theme that |
10 like, I think it was Scott that picked up -- proposed
11 theword surrogate. It's -- the shape of your
12 microbiome or your colonization is a surrogate for
13 something that may happen down the road to you or to
14 somebody near you. And there are afew settings where
15 wedo treat carriage of a specific pathogen as
16 tantamount to an active infection. Group A strepina
17 surgeon, group B strep in the third trimester of
18 pregnancy, a serious (ph) meningitisin the nosein
19 anybody are things that we take as very serious events
20 and we respond to them.
21 And | think the question that | heard being
22 discussed is, are there other such things? What would

Page 71
1 meredly is, within the space of this thing we call
2 nontraditional, what buckets of conversation would be
3 most productive? And are there ways to chop up the
4 space to drive aworkshop that would help you create a
5 genera answer that would be useful to more than one
6 developer? So someideas for buckets that have come to
7 me, | mentioned these yesterday, host directed versus
8 pathogen directed, and it might be that we need a
9 workshop on host directed therapies. We understand
10 pathogen directed, but maybe host directed. Please go
11 into presentation mode it says, okay. Try that, does
12 that make adifference? | hopeit's not worse. Okay.
13 Isthat the same? All right. Makesit bigger though,
14 it'strue. Thank you.
15
16 versusindirect or delayed benefits | think is aworthy

The question of direct or immediate benefit

17 one. Maybe immunogenic versus non-immune response an
18 maybe explicit combinations versus single entity, so |

19 have some comments on some of these here in a minute.

20
21 work. Inlistening to the cases we discussed, the

So theme number two, the current tools often

22 current program designs often seemed like they were

Page 73
1 you measure? Do you want to look at infection

2 yourself? Do you want to look at transmission to

3 others? Do you want to look at infections in others?

4 What would you get at that would be compelling? And

5 that was we -- the conversation kind of ended there,

6

7

8

9
10
11
12
13
14 it okay to sSimply accept the sponsor's mix of
15
16

d17

18
19
20
21
22

but that was the idea that sort of came to my mind.
Gap number two, combinations. Thisis-- |
thought thiswas intriguing as well. How would you
evaluate amixture of 5 to 10 antitoxin virulence
monoclonals? 1t might comes up with something like
that which staph aureus makes a couple of dozen
virulence factorg/toxins. And afactorial designis
not really possible. And so I'll ask the question, is

monoclonals? Treat it, cal it -- treat it asa
polyclonal. The safety ison the mixture asisthe
efficacy. Thefact that dropping out one of the MABs
might reduce the cost of goods is kind of the sponsor's
problem and ditto for the dose of any one component
being wrong.

And team Merck here can think about whether or

not, yes, they're pleased that they've got their cost
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1 of goods down for their anti-C-diff monoclonal, but 1 concrete, be specific and think about the other
2 what if you hadn't done that, yet it was out there 2 questions that's about value.
3 working, it'skind of interesting to muse on because 3 Don't be seduced by a pretty mechanism. The

4 scientifically I'd wish to fully resolve all the

5 points, | understand what I'm saying is kind of

6 unscientific, it doesn't feel scientific. Butif

7 there's an effect, there's an effect and it's kind of

8 aninteresting thing to noodle on.

9 Right before the break, lan Friedman stood up
10 and asked a question that | captured asthis slide,
11
12
13
14
15
16
17
18
19
20
21
22

current tools and endpoints. Are there other endpoints
to consider? And lan, if I've paraphrased your
question correctly, consider an add-on that doesn't
improve on the mortality effect of the base therapy.

So the base therapy versus the base therapy plusthe
add-on, the mortality is 20%, equals 20% and its non-
inferior. But there's something else that you want to
show is better. And you could say that -- you could
generalize that, that's what we do for all
antimicrobials. | do -- | study my drug in complicated
UTI versus meropenem and | show that I'm not inferior

to meropenem, but the superiority is somewhere else and

4 mechanismisreally important, consider the whole
5 effect. And Ed made usthink yesterday about -- he
6 made up a case scenario that I've -- | think I've kind
7 of replicated here. For a hypothetical anti-staph
8 aureus toxin monoclonal, where you do a study and your
9 endpoint is nosocomial pneumonia, HAP/VAP and the stapl
10 aureus nosocomial pneumonia rate goes down from 25% to
11 15%, that's nice, but the all cause mortality goes up
12 from 30% to 40%.
13 So the product did its bit, it absolutely
14 reduced staph aureus pneumonia, but did clearance of
15 staph aureus create other issues? Typo. Soit'sa
16 made up example, but you may want to think about what
17 that would mean. And | thought that the discussion of
18 intercurrent mortality around the C diff product was a
19 similar -- felt somewhat akin to that for me. And my
20 persona view isthat the net effect in the enrolled
21 population which is hopefully the population going to
22 useitinthelong runiswhat matters. And I'd argue

Page 75

1 | want to show that somehow.

2 So | think the general question of what

3 measures are strong enough to be compelling is a good

4 oneand | think that has been discussed probably in

5 other floor but perhaps we need to have a discussion,

6 perhaps, about this relative to anti-infective

7 products. I'm not sure whether that's the right thing

8 or not, but it'sworth raising.

9 Number three, Owen McMaster's (ph) slide,
10 comments yesterday made me think about this, no path
11 yet, don't panic. Using existing toolsis desirable
12 when possible. It'skind of likeits less trouble, but
13 there won't dways be apath yet. Andthisisan
14 opportunity for a sponsor to propose something new and
15 innovative. And I've heard repeatedly that the FDA, as
16 | know isthe case with EMA aswell, is very happy to
17 have discussions about how an innovative program might
18 progress. It'sthe sponsor's job though to drive this.
19 You've got to come up with something concrete and the
20 sponsor isthe only person who really can do that or
21 the only group because you know more about your product
22 than anybody elsein the universe. Thisis-- but be

Page 77

1 that thisis actualy not aregulatory issue. If the

2 effect does not punch through real-life situations,

3 then the value proposition seems likely to me to be

4 wesk.

5 It'sintriguing to think about the door

6 approach, the hierarchical endpoints kind of approach

7 to showing some of this-- somevalue. And | think

8 that the previous slide where | pointed at the idea of,

9 arethere other endpoints feeds into this? So
10 something to play with and maybe that's another kind of
11 workshop thing if we had a good question to focus on.
12

13 dlide. | just observed, and this came up a couple of

Anti-virulence and the whole effect, one more

14 times, | talked about the pathogenesis and immune

15 responsein animals. The animal models are incomplete,
16 imperfect. And | just pulled out two papers out of the
17 literature both of which conclude basically the same

18 thing. The anima models are a good hint, but they

19 don't aways go to the same place as human beings. And
20 you may aso find that there are limits on bio

21 distribution. There are things you can do in animals

22 that maybe you can't do as readily in humansin terms
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1 of delivering product to asite. Theseareadll the

2 reasons why you have to be careful about thinking about

3 thewhole effect. And so again, personal view, my

4 sponsor needs to maintain a skeptical attitude. You're

5 going to have to start with the preclinical models and

6 maybe thisis not one of those workshop spots.

7 High level guidance document. My personal

8 view is, if we did one right now, it would need to be

9 very general. But actually | think it might be useful
10 becauseitiskind of the effect of encouraging work.
11 If there are sponsors trying to raise money and they
12
13
14
15
16
17
18
19
20
21
22

want to talk to the venture community about raising
money in an area. Having just ageneral sense of
direction from the agenciesis a helpful thing in
making those presentations. That said, this -- the
conversation over the last 2 days has shown that there
are many details not yet ready to be nailed down. And
so here are afew of my thoughts for future workshops.
And | wouldn't -- if we did such things as agroup, |
think you'd want to look for areason to do that
workshop. So look through the CARB-X portfolio or
maybe things FDA is saying, is seeing and if there are

Page 80
1 acouple of pointsjust to sort of emphasize them. We

2 heard alot of discussion about mechanism. And
3 mechanism is really exciting and mechanism is what gets
4 you to the new lead molecule that you want to develop,
5 and mechanism is -- tells you that you've got something
6 different that has got potential and its unique.
7 But as you think about development, | want to
8 just encourage folks. Asyou moveaongin
9 development, use mechanism for everything that it's
10 worth. Help it inform your development program, help
11 it inform the indication that you're going to develop
12 thedrug for. But asyou're moving towards those later
13 stages, readlize that then you're starting to look at
14 the patient. How isthe patient doing? |sthe patient
15 overall better off? So | just sort of put that in
16 thereand | would say that really the ideal approachis
17 to use mechanism for all that its worth and it's very
18 important in the early stages, but also have in mind
19 the patient even at those early stages because | think
20 that's going to give you sort of the most complete view
21 of your development program. You'll start to

22 anticipate things that are going to become important to

Page 79
a couple of them that have an interesting common core,

maybe that's a good reason to do aworkshop on it.
So theideaisthat | thought of were host
directed, this question of indirect or delayed clinica

1
2
3
4
5 benefit. And the thing about animal models versus
6 human illness and | know that in each case there may
7 aready be some data on this topic, but maybe we want
8 to have a conversation focused on the kinds of products
9 that wereinterested in developing.
10
11
12
13
14
15
16
17 of these things become sort of routine practice in the
18 future. So with that, those are the thoughts that |
19 had. And then over to Dr. Cox.
20 MR. COX: Yeah. ThanksJohn. Excellent
21 summary going through awhole range of things. And |
22 think what I'll doisreally -- | just want to touch on

And so my last dlideis areminder that
nontraditional just means we haven't done it yet and |
realize, | sometimes see that quote that all art was
once contemporary, the old art, that ancient art, well
it wasn't for the Romans, it was an ancient at al, it
was contemporary. And so | think for us what's

nontraditional today, it'd be interesting to see some

Page 81
1 you later on.
2 So | just want to throw that out there because
3 | know, we had alot of discussion about this issue
4 over the course of the workshop. 1 think thisis
5 really important as folks think about their development
6 programs and sort of how to look at their molecule, how
7 to think about the present, how to get as much out of
8 it asthey can, but also to be thinking towards the
9 future. So thereisn't something that you get to down
10 theroad and say, oh | wish | had done whatever so.
11 And then enrichment. So | thought the
12 conversation about enrichment was fascinating because
13 there were a couple of really important points that
14 cameoutinthat. Theinitial discussion started
15 talking about, let's go to the patient popul ation with
16 the highest event rate. It makes total sense asyou
17 start to think about enrichment. But then something
18 else came up, which was, there's alot of other events
19 that happen in that population. And if you're trying
20 to do asuperiority trial and you have all these other

21 events, it can sort of cloud what it is that you're

22 trying to discern from the overall study.
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1 So, and then there was the discussion of maybe

2 there'sa U-shaped curve. There are patients who don't

3 have enough events, there's patients who have more

4 events and then there's patients that have disease that

5 isso severe that they couldn't respond anyway. So

6 thisis sort of another piece of this sort of thinking

7 about enrichment. And then we also heard a comment of,

8 well, there are some patients and there's a patient

9 population in whom this disease is a so important, but
10 their event rate islower. But you might be able to
11 study this patient population because there are all
12 these other things going on that are going to confuse
13 your assessment trying to look for superiority.
14 So | think that discussion brought out alot
15
16
17
18
19
20
21
22

of really important points to think about what really

is enrichment and how do you think about what patient
population to do your study in. And of course we would
like to see the drug studied in all the patient

populations that are relevant, but there are obviously
practical considerations as to what can be done first,
what isit -- in which areais atrial most likely to

be able to demonstrate the safety of a drug and the

Page 84
1 of thingsin anima models of infection. And then the
2 other thing that camein, and | think thisis an
3 important lesson and that is that the models can really
4 help to inform and to make rational decisions, but
5 they're not alwaysright. There are going to be gaps
6 between what happens in the animals and what happensin
7 humans and we have seen that over and over again.
8 That's not to say don't do the animals. Of
9 course do the animals and of course try and learn as
10 much asyou can. And as others have taught me too,
11 oftentimes what you're doing is, you're not just
12 looking at one animal model, but maybe you're looking
13 at acoupleto try and seeif they're sort of all
14 moving in the same direction to sort of help increase
15 thelikelihood that what you've learned from the
16 animals has a greater chance of informing correctly
17 what it isthat you expect to seein humans. So |
18 thought that was areally important point too.
19 And then we talked some about this issue about
20 which isagain alot of these things start to overlap,
21 theissue of replacement infections. If you impact on
22 one particular pathogen, is there something elsein a

Page 83
efficacy of adrug.
So just some things to think about, but |
thought that was really a good discussion. And then
there was also the -- part of thistoo is almost this

1
2
3
4
5 issue of competing risksif you will. It startsto
6 comein there because you've got the pure efficacy
7 assessment on the event that you're trying to
8 influence. But then you also have other events that
9 aregoing on at the sametimetoo. So there's some
relationship | think with the competing risk issues
that also figures into this thinking and thinking about
how aclinical trial would be designed.

And then | think those are sort of the two
most important points that | just wanted to reiterate
that John made. There was the -- you heard the
16
17 folks coming in and talking about their toxicology
18
19
20

21 can start to look at not only toxicity issues, you can

discussion about pre-IND consultation. We welcome
program, talking about their preclinical models.
That's obviously very important, something to be done

that can help to inform the development program. Y ou

22 also start to look at exposure response and those sorts

Page 85
1 prevention study, is there something else that's going
2 tomovein and take up the space for the pathogen that
3 you've knocked out and then what is the net overdl, is
4 the patient better off.
5 So there'salot of things and alot of
6 similar themesthat are coming up as we think about
7 theseissues. And John, how do we want to do this? Do
8 people want to make any comments or ask any questions
9 at thispoint?

10 MR. REX: Y ou can see doctor, I'm sort of
11 taking notes alittle bit.

12 MR. COX: Okay.

13 MR. REX: I'm taking notes alittle bit, so |

14 think thisis the opportunity for everybody to align on

15 some of these ideas or suggest other workshops, propose
16 work for Ann Eakin to do, you know.

17 MR. COX: And I'm going to throw out -- I'll

18 throw out one more thing and then I'll pause. That'll

19 givefolksachanceto think for aminute and see if

20 there's other points that they wanted to sort of

21 mention or bring up. But that isthat, you can tell

22 from this workshop what we tried to do was come up with
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1 examplesthat were as close to reality aswe could.

2 And you see how imperfect. Despite coming up with
3 perfect hypothetical examples, if you will, | know a
4 tremendous amount of work going into these things.
5 Reality isaways different. There's always something
6 that happens.
7 So and what I'm thinking about, John's talking
8 about future workshops, and | think if | reflect back,
9 we have been able to, at various pointsin times, and
10
11
12
13
14
15
16
17
18
19
20
21
22

I'm sort of just throwing this out there or something

to think about, obviously not something we're going to
do today because we're about to wrap up here. But as
we think about future workshops, one of the things that
can be very helpful isif companies are willing to
essentially come and talk about their development
programs. So we move from the hypothetical to actually
what's happening. And | realize that that's a very
delicate issue, that's why I'm mentioning it today
because we obviously won't do it today. Butit's
something to think about because that can be very
instructive. Obviously a successful program is usually

much easier to talk about than one that hit bumps along

Page 88
1 affairs, probably one of the few people here that do

2 that. Y ou mentioned coming in early, prior, and I'm
3 looking at the scenario prior to your pre-IND meeting.
4 Could you spesk just alittle bit about the logistics
5 of how that would occur?
6 MR. COX: Yeah. So| mean we have under the
7 category of pre-IND meeting handled arange of
8 different topicsif you will. And that isan
9 opportunity that we try and make available. It really
10 becomes an issue of just trying to manage all the
11 requestsif you will. Sumati's division works very
12 hard, does great work and we're flattered by the level
13 of interest, if you will, that folks have and coming in
14 and talking with folks. But, yes, we can do that.
15 And like all meetings, the quality of the
16 meeting is dependent upon really the quality of the
17 materials and the submissions that comein. The
18 developer knows the devel oper's molecule very, very
19 well. They know where they're headed. So to the
20 extent that alot of thought and preparation goes into
21 those meetings, that makes those meetings more valuable
22 for everybody. So that'sjust one more piece. So,

Page 87

1 theroad. But as| think about where we learn, we

2 learn oftentimes more from the programs that didn't

3 work out because there's something important there that

4 wedidn't expect, we didn't anticipate and you learn, |

5 mean, it readly istrue. You think about it. People

6 say we learn more from our mistakes and | think that is

7 true. They're not mistakes. It'sjust the things that

8 wedidn't understand that we now appreciate that can

9 inform development.
10
11
12
13
14 talk alittle bit about their development program. So

So I'll throw that out there as we're thinking
about future workshops. If people are mindful of that
because we do appreciate the presentations that were
made today and some folks did almost kind of start to

15 maybe that next step would get usto a greater degree
16
17
18
19
20 have that they wanted to bring to the group here. So
21
22

of reality, which would help to move the discussions
along alittle bit further at a future meeting.
So I'll stop there and let's open it up and

seeif there are other comments or thoughts that people

please.

MR. BURD: You mentioned, I'min regulatory

Page 89
1 yes, we can do that and we do think that the quality of

2 that meeting is dependent upon the quality and the
3 thought that has gone into it and then it gives us more
4 to think about, it gives us more to dig into, to
5 provide advice on. So, yes, itisavailable. And when
6 you comein, put together agood package with good
7 questions and well thought out and that'll put
8 everybody in the best position to be able to move
9 things forward.
10 MR. BURD: Right. Asafollow up, oftentimes
11 sponsors want to come in almost incrementally in their
12 early development because they have to make some very
13 big sort of long-term decisions at those very early
14 stages. And what that | think meansin sponsor's
15 thinking is, can we have multiple interactions prior to
16 what they would consider afinal pre-IND?
17 MS. NAMBIAR: All right. Sol might be
18 getting into trouble here, less likely would Edward.
19 MR. COX: | felt guilty, | felt guilty telling
20 all the things that Sumati was going to do. | would
21 let her take the microphone and she can inject a dose

22 of redlity into my discussion.
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1 MS. NAMBIAR: Right, yes. Many of our team 1 termsof timelines, | think helps. But | think the

2 membersare here. So | think I'm going to get in
3 trouble with the larger team, lesslikely with Ed
4 because he doesn't have to deal with these meetings and
5 | haveto. So, yes, | think there are so many
6 unanswered questions in this field and so many
7 uncertainties, and | think we're all learning in this
8 process together.
9 So it really doesn't help thefield or help us
10 asacommunity if we are very rigid and say, we've met
11 with you once, now we'll see you again in three years
12 as| don't think we're doing anybody a favor, not you,
13 not us and not the patient. So we try our best to
14 accommodate requests. There are some practical
15 limitations, our workload and number of people we have
16 working on it.
17
18 say we've met with you once, we've had pre-IND meeting,

But the truth is, we don't check off a box and

19 now you're on your own. And then we also meet with
20 people at different stagesin development. | think it
21 depends on the needs of the company. It depends on the

22 expertise they have. So sometimes we get programs

2 division and the team and in particular people who work
3 inthedivision are really working extremely hard to
4 make this happen. Soin that spirit, | think we're
5 more willing to work with you and have as many meetings
6 asneeded.
7 MR. COX: Other questions? Yes.
8 MR. KALEKO: One of the issues that we
9 discussed yesterday, maybe | missed it, but | didn't
10 seeit listed earlier was therapies that could help the
11 general population as much, perhaps even more than the
12 individual. Obviously those are limited by the fact
13 that you are relying on mechanism. It's -- they're
14 very hard to prove that you're hel ping the general
15 population. And the other limitation of courseis
16 commercialization. Who's going to pay for something
17 that helps the population as opposed to the individual ?
18 Sointhat regard it might not be the auspices of this
19 meeting, but is there some way to address whether or
20 not, for example, the government, which is responsible
21 for protecting the common good could help support
22 products that support the common good or is that

Page 91
1 which are well thought out and you're sort of just
2 getting our okay. Some others, | think people who
3 might be relatively new in the field might want to ask
4 questionswhich are at amore basic level. So wetry
5 our best, we try to accommodate all those requests.
6 Sometimesif you're really early in development and you
7 just want to get our advice on, are you headed in the
8 right direction, we can do that where we can provide
9 responsesinwriting. It'sstill apre-IND, butit'sa
10 written response only meeting. That works very often
11 because you're just getting very clear-cut guidance
12 fromus.
13

14 products, thereisalot of valuein having a

Sometimes especially with these kinds of

15 discussion because there's only so much you can

16 communicate in writing and those might -- when you are
17 at that point, | think it might be better to comein

18 and actually meet with us. So | think we try to adapt

19 based on the needs of the group that's requesting. But
20 | think folksjust also have to be mindful, there's

21 only so many of ustrying to answer questionsto al of

22 you. Sol think giving usalittle bit of leeway in

Page 93
outlandish?

1

2 MR. COX: Sothat isway beyond the scope of

3 thismeeting.

4 MR. KALEKO: Apologiesman. Sorry.

5 MR. COX: But let'stalk about it for a

6 minute. So theissue of can you show abenefit to a

7 population and you said you'd have to rely on

8 mechanism. And | think that the real questionis, if

9 that benefit is actually happening frequently enough, |
mean, maybe you could actually show that clinical
benefit to folks. And if you can show that clinical
benefit, then you've got something and you can weigh
13 that benefit and try and figure out, doesit, isit

14 something that's warranted based upon the risk because
15
16
17
18
19
20 arisk benefit analysis. With regards to who will pay
21 for this? Will somebody accept thisin the

in that sort of setting where it sounds like you're
going to be dosing or treating alot of patients or
vaccinating alot of patients or whatever the case may
be, then you have to sort of look at the risks

associated to that versus the benefits. So it becomes

22 marketplace? Will it be successful from acommercial
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1 standpoint? We understand those are considerations

2 that somebody looking at such a development program

3 would need to think very carefully about. But that's

4 sort of beyond the scope of what | can answer.

5 MR. REX: Well, you might add that BARDA does

6 some of that for usright now. That's-- BARDA often

7 describes themselves asthe U.S. government's

8 pharmaceutical company and they get busy developing

9 toolsthat they think that we might need in extreme
10
11
12
13
14
15
16
17
18
19
20
21
22

circumstances.

MR. COX: And I'll look to Ann, to Sammy (ph)
because I'm thinking BARDA, NIH and the granting
authority as such, anything else to add to that, Ann?

MS. EAKIN: Yeah. | mean, not redly. |
think it is a pretty broad scope of how exactly that
would play out. | mean | definitely hear you and | do
see the sort of common good type needs and possibly
having government sponsorship of that work. But
without the specific example, | don't have much to add.

MR. TSE: Hi. ThereisaBARDA rep here.
I've been quiet for the majority of the meeting, so |
am happy to speak to thisjust in agenera sense. |

Page 96
1 another process on trying to improve the reimbursement
2 following on Commissioner Gottlieb's suggestions and
3 public comment about other models to support antibiotic
4 reimbursement at a more healthy level. If you want
5 accessto that process, probably Greg Frank of Bio or
6 Amanda Jezek of IDSA would be good contact points for
7 any company person here. Aswell there're other
8 efforts, but | think those two will probably be good
9 peopleto connect to and can tell you. And Helen, do
10 you have anything else to say about that, you're IDSA
11 aswell?
12 MS. BOUCHER: Yeah, no, | mean, | agree. |
13 guess, the other comment will be that thisis some of
14 the agendathat PACCARB looks at in akind of higher
15 level across the government way. And we're meeting
16 again in September, so there're other public meetings
17 where some of the stuff will be discussed. And that
18 allows some bridging with CMS, payers and others CDC
19 importantly who we haven't really mentioned, but in
20 terms of things like vaccine, certainly CDC iswho
21 dictates who gets what vaccine for example.

22 So there are some other potential synergies

Page 95
1 mean we always have to keep in mind, when we think of

2 ourselves asinvestorsin the antibiotic field, our

3 mission spaceis squarely placed in the value of

4 biomedical security from the standpoint of, can we use

5 these streams to directly address biothreat agents?

6 And secondarily, can we offset the secondary and

7 opportunistic infections that would likely result as a

8 result of treating patients within the context of a

9 public health emergency?
10
11 context, we can make the argument that we can make

So aslong as we can frame things within that

12 investments from a purchase standpoint of investing in
13 the R& D component of that. Whether or not we can come
14 up with solutions related to poll incentivesto solve

15 the marketplace issue, that is beyond the scope of what
16 | am able to speak to you today.

17 MR. OUTTERSON: Yeah. | will say something
18 briefly, madam, if | could add. So its way beyond the
19 scope of this meeting as Ed said, but there are other

20 meetingsthat if you're pining for additional meetings
21 inD.C. area. The Duke Margolis -- with the support of
22 the Wellcome Trust, Duke Margolisis kicking off yet

Page 97
1 that could be addressed and | think the - I'm glad that
2 Kevin brought up the incentive piece because | think
3 really that's the biggest issue for all of these
4 medicines, whether they're regular drugs or
5 nontraditional therapies. So getting to the crux of
6 that is going to be really important.
7 MR. COX: And I'll throw out one other comment
8 that I'm just recollecting from a prior meeting. And
9 that isthat if you think about the granting world,
10 it'sacompetitiveworld. There're alot of folks out
11 there with ideas and so you -- to the extent that the
12 idea has scientific merit and that can be expressed,
13 that obviously puts you in the best position for
14 seeking the grant. So it isacompetitive world for
15 granting and that's a good thing. | mean we want to
16 think about the proposals that are most likely to pan
17 out. Sol just throw that out there as an additional
18 comment and I'm sure our colleague at NIH are working
19 very hard and likewise at BARDA as they're looking at
20 various different proposals and considering the merit

21 of those proposals as they try and decide where to use

22 their moneys. Are there questions, comments, Todd?
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1 MR. BLACK: If | can, | think thisisabit of

2 follow-on on that because | think, you know, John says

3 net effect isreally the critical parameter of the

4 clinicdl study, but we had alot of conversation about

5 what isasignificant net effect? What isthe

6 significance of decolonization? If we use (inaudible)

7 example, so we went into thiswith real -- the

8 expectation that C diff recurrenceis deadly diarrhea

9 and that there should be a mortality effect associated
10 with preventing recurrence. We had a significant
11 impact on recurrence, but actualy in that study there
12 was not amortality effect or been balancing that.
13

14 that recurrence was the key endpoint in this case

So if we hadn't had that assumption going in

15 because we're basing it on our medical assumptions of
16 the importance of that and mortality had been our

17 endpoint, then we would've hever met superiority

18 endpoint. And so when | started looking at some of

19 these things that we're considering, do we really know
20 what the net clinical implication is and that maybe

21 whereif there is some government or consortia approach
22 toreally help us understand some of these net effects

Page 100
1 work can be very important. And | think that at least
2 if you think about drug development, | think that is --
3 those public private partnerships have played an
4 important role. The folks at Citi have also been
5 working on trying to figure out ways to make HAP/VAP
6 trials more doable, by looking at some of these issues
7 of pre-consent.
8 That's the sort of work that no one individual
9 pharmaceutical company might find to be in their
10 interest to take on. But if -- itswork that involves
11 folksfrom the government, folks from academia, folks
12 from the pharmaceutical industry, other interested
13 stakeholders, patient reps et cetera. Those groups may
14 be able to do the foundational work to try and
15 establish the pathways that will be relevant to each of
16 severa different or to anyone who isinterested in
17 developing adrug in a particular therapeutic area.
18
19 Folks may recall the workshop that we had on drugs that

So we are trying to do some of that work.

20 actsonly against asingle pathogen. And so from that
21 stemmed some grant proposals that we were able to fund
22 to try and work with both folks at NIH and at BARDA to

Page 99
1 really are and like the transmission components

2 etcetera
3 MR. COX: And you're reminding me, there has
4 been some work that has been done through the
5 foundations and National Institutes of Health to look
6 at various different endpoints. Skin infections,
7 community acquired pneumonia, hospital acquired
8 pneumonia and also some work on VAP too. So, and those
9 have been done through, | guess, what | would put in
10 the broader category, | might not have the definition
11 precisely correct of apublic private partnership. And
12 part of that effort was fueled by the ability to use
13 previously conducted trials to understand both the
14 natural history of the disease and also the time to
15 response for various different endpoints.
16
17 natural history of disease, what changes over time and

And so that type of work, to understand the

18 I'm saying natural history, but there's natural history
19 from sort of the pre-antibiotic eraand then there's

20 aso what happens when somebody is getting treated,
21 what changes, when does it change, what's the clinical

22 significance of those changes. So, yeah, that type of

Page 101

1 try and develop some animal models of infection to

2 further understand how these agents were performing in

3 serious infections caused by acinetobacter or caused by

4 pseudomonas aeruginosa, that work isongoing. Yeah, so

5 that sort of work that's common to several development

6 programs are things that we're interested in and things

7 that we are trying to make progress on and working with

8 collesgues at NIH and BARDA. Soit'sagood point and

9 something we will continueto try and do. We recognize
10 that what we can do is limited, we can't do everything.
11
12
13
14
15
16
17
18
19
20
21
22

So we do try and hit the things that we think are most
important to the development community in general. And
that changes over timetoo. I'll stop there.

Arethere questions thoughts? Well do Filip
and then we'll go to Paul. And then | apologize, |
can't quite see your name tag, but then you're next,
okay, so. So Filip, please.

MR. DUBOVSKY: Yeah, Ed you just mentioned,
but it's also on my list. When I'm thinking about
buckets for John's things that -- the pathogen specific

bucket maybe one worth throwing on your list, maybe

it's redundant, but it may add something. And | came
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1 into this workshop skeptical, but | thought the cases

2 were extremely valuable and without them it really

3 would've been aless useful meeting and | can say that

4 1'd be completely happy to talk about the real life

5 development of the products from a sponsor's

6 perspective. And | would've been happy to have done it

7 for first meeting aswell. And, | guess, the last

8 thing is when we think --

9 MR. COX: Thank you for that.
10 MR. DUBOVSKY: When we think about these
11 dlternate things, whether it be AMR or antibiotic
12
13
14
15
16
17
18
19
20
21
22

usage, | wouldn't anticipate they would be labeled
claims without aclinical benefit. But if your

medicine can demonstrate a clinical benefitin a
completely noble approach, if those could be stuck in
label because | do think they have true public health
value and value as infectious disease physician. If
those things could be made apparent in the label, maybe
that would start a new trend toward a sea change in the
how thisis perceived both globally and in the
medicines environment. So, yes, | demonstrate clinical

evidence, but then again the tangled line says, does

Page 104

1 pharmacometrics has been somebody getting hit by a bus

2 or atrainor worse. And | think it'sthe -- it's

3 folks being willing to share not only their successes,

4 but their failures and what models they're using. They

5 think they failed because it was amodel problem or

6 maybe drug just cleared like the wind in the patient

7 and that wasn't accounted for in those predictions.

8 So the successes and failures being talked in

9 an open way and also maybe what models were used to
10
11
12
13
14
15
16
17
18
19
20
21
22

make them feel so confident as to amount to Phase 2 or
Phase 3 trial.

MR. COX: Insomewaysit's too bad that we
call them failures because they arereally not. They
arejust an understanding of what actually happened.
And sometimes what actually happens is not the outcome
that you want, it's not acommercially viable
proposition at that point, but we learned and we
learned something that helped us to understand what the
molecule does. So it really isin some waysthat it's
too bad that we call these things failures because it's
more just alearning that has helped to advance our
understanding of what's going on. But, yeah, no, and

Page 103
1 not promote antimicrobial resistance. Useful.
2 MR. COX: All right. ThanksFilip. We
3 appreciate your comments and we'll look forward to the
4 next workshop. And isyoursafollow up? No, okay,
5 okay. Sothen let's-- well just go to Paul.
6 MR. AMBROSE: Hi, we often hear people say in
7 our field that for small molecules or antibiotics that
8 the -- we're blessed because of these wonderful animal
9 modelsthat are so predictive of what happensin
10 clinical trials. But | think it's useful to remember
11 how we got here, and we got here because Harry Eagle
12 started in the 1930s and '40s and then Bill Craig
13 picked it up and really perfected those models through
14 the'80s and '90s. And then along the way people began
15 looking at how well that they predict clinical trial
16 results based on clinical trials meeting their primary
17 endpoint. And so now we fed really confident. Now we
18 aretaking about developing awhole new massive models
19 that we don't know if they work, they may work or some
20 very variant on them may forecast clinical efficacy.
21 Soto build on what you said earlier, Dr. Cox,
22 everything | havereadly learned in my career in

Page 105

1 it'snot acriticism. | called them failures too, but

2 | shouldn't, | should find a better word for it. John

3 will help uswith that.

4 MR. REX: Wédll, it'sinteresting to think

5 about that. Thereisaliterature in other areas about

6 dealing with the problem, I'm going to use the word,

7 the language from infection or risk management, the

8 hospital of near misses. So in the hospital setting

9 the-- or if you are an airplane pilot, what do you do
10 when something almost went wrong and maybe you've mad
11 amistake and it almost went wrong, but you're glad you
12 gotit. And sothekind of tools that people have come
13 up with about non-judgmental sharing of errors and
14 maybe there are some languages that we have as a
15 scientific community have failed to explore. Itis
16 hard to do to get people to be comfortable with sharing
17 that sort of thing, but it has been done in other
18 fields.
19
20 follow-up workshops, throw out anidea. So at POE (ph)
21 wetrack these nontraditional candidates and if you

MR. KIM: Just to continue the conversation on

22 look at from atechnology platform perspective, about
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1 two-thirds are composed of vaccines and monoclonal

2 antibodies and the other third are these clinical new

3 platform technology. So | am wondering if a workshop

4 that more focuses on these "more licensed or microbiome

5 related products” and expanded not beyond just

6 clinical, but | suspect there may be some questions

7 around CMC development and manufacturing as well.

8 Thank you.

9
10 Well keep thoseideasin mind. Thereis no question

DR. COX: Thanks. Thanksfor your comment.

11 welll be having future workshops. We just haven't

12 settled on al the topicsyet. We do try and be

13 mindful of what we see going on out there and where the
14 questions are coming up and which questions we are

15 receiving sort of that seem to be important to the

16 development community. So we appreciate your comments
17 and see you soon.

18 MR.REX: And there's about to be aNIAID

19 microbiome workshop, right, and it's soon. Talk to

20 your microphone to tell them what the date is.

21 MS. TRUONG: Yeah, hi, | just wanted to add a
22 little bit more to those pre-IND communications. One

Page 108
1 endpoints that we can continue to explore in this
2 field.
3 And finally I'd like to add that Aridisis
4 also willing to share our lessons learned in these
5 types of workshops. Thank you.

6 MR. COX: Great. Thank you very much. Mary
7 Beth.
8 MS. DORR: Thank you. So two things. These

9 guysover here just mentioned CMC, that's one of the
10 thingsthat | keep coming back to when you talk about
11 multiple monoclonal antibodies. It's not
12 insignificant, the amount of CMC work that hasto be
13 donefor each individual monoclonal antibodies, it's
14 not just cost of goods and | know that at Merck, our
15 application would have been delayed if we had to file
16 both monoclonal antibodies. So | think small companies
17 that are just getting into this space may not realize
18 how complicated the CMC issues are for abiologic. So
19 you might want to find out about that early onin
20 development before you take them too much further. And
21 aso | do think it's going to be an important aspect if
22 you do have aworkshop specific to biologics to have
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1 strategy we have taken isto divide those meetings from
2
3
4 development. And | want to say, although | was a
5 little yesterday talking about the timelinesin
6
7
8
9
10 path. So weresally appreciate and thisdivision is
11
12 programs.
13 I'd like to also echo the need for these
14 additional workshops and my need isreally in those

clinical, non-clinical and the CMC and it gives

opportunity to continue those discussions as in drug

responses. | do want to acknowledge that we have
received alot of good responses, very collaborative
with the group, not only during the pre-IND stages, but
also during the IND and that continue communication

very responsive on the needs of our drug devel opment

15 clinical endpoint workshops to really look at endpoints
16
17
18
19
20 know thisisindication specific, but is | think just
21
22

beyond all cause mortality for both superiority and
non-inferiority trials and really looking at the
benefit to the patients, quality of life et cetera. So

what other endpoints could we really consider? And |

having those key opinion leadersin agroup like this

together to really explore what are those potential

Page 109
1 both of those aspects cover to some extent.
2

3 brought up failures. | in particular am passionate

So the other thing, bringing up failures, Paul

4 about C diff. And I think everyone who is familiar

5 with C diff knows that we've had quite afew failures

6 in this space and Merck in particular and other

7 pharmaceutical companies have atransparency policy.

8 And | think it would bein the best interest of all

9 those who are still working in thisfield for there to
10 be aworkshop on why we've had failures with C diff so
11 that future studies we can design them better and
12 hopefully have better outcomes.
13 MR. COX: Yeah, thank you, Mary Beth. And we
14 haven't really dealt with CMC issues, we haven't dealt
15 with manufacturing issues during this workshop. But
16 her adviceisvery good. We've seen applications that
17 have come along where essentially everything isin good
18 shape except for the manufacturing. And it can delay
19 the application getting to market by a year, two years,
20 sometimes even longer.
21

22 isthat with some of the more streamlined development

So, and the other thing we're seeing now too
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1 programs, we hear that sometimes the folks involved 1 MR. COX: Do Wayne and, yeah, okay.
2 with the manufacturing didn't realize the timelines 2 MR. DANKER: So | think that's a good point

3 were going to be quite so tight. And so the amount of

4 work that they need to do in this more compressed

5 timeframe is something that they didn't really have a

6 full understanding of and weren't quite able to plan

7 for.

8 And again so the manufacturing can sometimes

9 bring up unanticipated surprises that can have a
10 profound impact on the application and it's obviously a
11
12
13
14
15
16
17
18
19
20
21
22

critically important part of an application to be able
to demonstrate that you can make the product and that
it's clean and that it's reproducible and those sorts

of things.

The other thing and I'll make just one last
comment because this is another thing that we've seen
with manufacturing that comes up, they can be somewhat
frustrating to deal with and that isthat we see afair
bit of manufacturing that's done by contract. That's
perfectly fine; people can decide who they want to do
their manufacturing. But that may impact upon the

visibility of the firm that's actually hasthe

3 because we're in our development program and | keep
4 interacting with our CM C peopl e because you have to
5 coordinate timelines, but | also think what people tend
6 to underestimate in the CMCisthe cost. And if you
7 don't factor that into your devel opment cost,
8 especially for asmall company, you're going to get
9 caught with your pants down later on.
10 MR. COX: Thanks and next.
11
12 could provide consultative services for afacility

MR. BURD: Could you comment on whether you

13 development? Because many small companies, if they
14 contract out also have the option of developing the

15 real manufacturing facility. 1 know for my company,
16 we're doing a hybrid, one product we're making

17 exclusively in-house and then the other one we're going
18 to outsource. But we haveto develop a GMP fecility
19 from scratch and is there a consultative service

20 available? It could be through the field office or

21 some other way to provide guidance early in the

22 development of these GMP targeted facilities.

Page 111
particular, I'll say, antibacterial product and what
maybe going on at the manufacturing facility where
they're contracting. So it's very important to be
mindful of keeping track of what's going on at that
facility if you've a contract manufacturer so that
again there aren't surprises at some point in time when
your application comesin that impacts upon your
application.

© 00 N OO 0o B~ W N P

And | mentioned that because we've seen it a
10
11
12
13
14
15
16
17
18
19
20 that makes your product, even if it is not your own.
21 Sol'll stopthere. And | see--

22 MR. DANKER: Two of us.

couple of times, it's not meant to be a comment on any
one particular sector, it's more just general

awareness. Obviously, you could have the same problem
within your own facility, with afacility that you

owned, but | just bring that up because sometimes if

it's not your own facility, thereis alittle bit

greater distance in time and space that it isworth

trying to minimize to the extent possible so that there

is an awareness of what's going on with your product

and what's going on with the manufacturing facility

Page 113
1 MR. COX: Okay. I'll start. | liketo tell
2 stories. So our office of pharmaceutical quality and
3 compliance folks are available to evaluate facilities.
4 And so you might ask, | am not a CMC expert, but why do
5 | know anything about this and | don't claim to be
6 expert by any means. Well, if you think about it,
7 penicillins and beta-lactams and the allergenic
8 potential and manufacturing of those productsis done
9 at adedicated line and there are some issues about air
10 handling and all other sorts of things that need to be
11 thought about within the facility.
12
13 that that our pharmaceutical quality folks, our

And so, yes, from those experiences | do know

14 compliant folks, can provide regulatory advice. We
15 tend to look at it as, our work as regulators, on

16 somebody's plans or proposal on their manufacturing
17 facility. Sothat is something that can be done. So
18 if there's blueprintsin place for afuture

19 manufacturing facility for a certain compound, that is
20 something that there is an opportunity from what |

21 understand to reach out to our folks and say, is our

22 air handling system going to do adhere correctly and
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1 that sort of thing, to make sure that the facility
2 that's going to be built will be one that will sort of
3 meet the types of requirements that would be expected.
4 And so something to think about and certainly
5 just like we talked about with pre-IND consultation, to
6 the extent that you've engaged your experts and tried
7 tolearn as much as you can about this and come in with
8 agood proposal, you will bein much better shape to
9 receive feedback from the folks here within FDA. Have

10 we -- other questions or we are good? | think we're

11 almost at time here too. So John, anything else or?

12 MR. REX: Thank you.

13 MR. COX: Okay. So let me extend thanks. And
14 Sumati and | will do thisjointly, yeah?

15 MS. NAMBIAR: Good.

16 MR. COX: Okay. Well, I'm going to give you a
17 chanceto say thanks. But we really do appreciate

18
19
20
21
22

everybody coming in and talking about, in this case
hypothetical programs and talking about their
experiences as they relate to the various different
examples that we put up. Thistakesalot of your

time, it takesalot of your dedication to; A, cometo

Page 116
1 sureif | have much moreto add. | certainly want to
2 thank everybody, the presenters, participants, panel
3 members, members of the audience. Many months ago,
4 when we started planning this workshop, | think we were
5 al alittle nervous. Therewasalot of uncertainty
6 around what are we going to talk about, what does this
7 mean, what does nontraditional therapies mean. |I'm not
8 sureif we have the answer to the question yet, but |
9 think there's alittle more clarity now than we had
10 when we started a few months ago. So many thanks for
11 all of you for participating and helping us move the
12 feat forward. | think there are many more discussions
13 that need to be had. We've got some good thoughts on
14 what future workshops might ook like and on a step
15 wise manner we hope we can address each of your areas
16 of interest.
17 | certainly want to thank Sunita sitting in
18 the back there, yeah, who has really taken the back
19 seat literally, but has been doing alot of the work in
20 coordinating this workshop and our project managers who
21 help at the back. They're monitoring the web and
22 seeing other questions, so Jackie, Debra and Chris.

Page 115

1 thisworkshop and even probably much more importantly

2 towork inthisfield. We greatly appreciate the

3 interest of folks who are continuing to work in the

4 area of bacterial diseases and trying to tackle the

5 problem of AMR. | learned alot from the workshop, |

6 think that this will help us as we continue to think

7 forward. We do expect to have future workshops, topics

8 to be determined, but we are trying to be responsive to

9 the needs that we see out there and that we recognize
10 aregoing oninthefield. And asmany of you know
11
12
13
14
15 the opportunity to continue to try and push the
16
17
18
19
20 more in the future and then | want to passit to Sumati
21
22

too, we're also engaged in meetings to try and provide
our regulatory advice on development programs through
the meeting that we do with companies.

So we look forward to future interactions and

envelope forward with regards to our knowledge in these
areas, in trial designs that will be informative to
help us understand how these products work. So greatly

appreciative and we look forward to a chance to meet

here.
MS. NAMBIAR: Thanks. Thanks Ed. I'm not

Page 117

1 And then many thanksto Kevin and Dr. Rex for helping

2 uswith the planning of thisworkshop. | know we've

3 had some very difficult discussions, particularly when

4 you came up with the last case that we discussed

5 yesterday.

6 So those meetings were meant to be half an

7 hour, then they extended to an hour, but then the day

8 cameto an end and we said we had to quit. So | do

9 remember those discussions. So thank you all and we
10 look forward to more discussions. Safe travels and
11 thank you again.
12 MR. COX: Yesh, safetravels everybody. Take
13
14
15
16
17
18
19
20
21
22

care.
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