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1. Overview of TBTC 



 
The TB Trials Consort ium (TBTC) 

 
• Initially funded 1993-94 to conduct one trial (Study 22) 

• Re-organized in 1997, modeled on NIAID’s HIV trials 
groups (CPCRA, ACTG)  

• Housed in the Clinical Research Branch (CRB) of CDC’s 
Division of TB Elimination 

• Since 1995, TBTC has enrolled ~16,000 participants in TB 
trials 



TBTC mission, as stated in its By Laws, is: 
 
 “… to conduct programmatically relevant clinical, laboratory, 
and epidemiologic research concerning the diagnosis, clinical 
management, and prevention of tuberculosis infection and 
disease.” 
 

Public Health Rep. 2001;116 Suppl 1:41-9 
 
 
 





8 internat ional & 8 U.S. sites enrolling 
(+ Washington DC VAMC collaborat ion*) 

CDC TB Trials Consort ium 2013-2019 

*Washington DC VAMC provides administrative support and 
coordinates activity at 6 domestic and international sites 

Washington DC VAMC 



TBTC Studies 1995-2008 

Phase       Study #: Topic of study 
 
3   Study 22/22PK: Once weekly HP in continuation phase 
3   Study 23/23PKA,B,C : Intermittent Rifabutin therapy in HIV-TB 
3   Study 24 : Intermittent therapy for INH-resistant TB 
D   NAA : Biomarkers of response to therapy 
2   StudyC 25/25PK : Dose escalation for OW Rifapentine 
3   StudyCA 26/+multiple SS : Once weekly 3HP for LTBI 
2b StudyC 27/27PK : Moxifloxacin vs Ethambutol phase 2 
2b StudyC 28/28PK : Moxifloxacin vs Isoniazid phase 2 
 
Subscript C indicates collaboration      Subscript A indicates ACTG 



TBTC Studies 2009-2017 
 
Phase       Study #: Topic of study 
 
2b StudyC 29/29X/29PK/29B : Dose finding for daily Rifapentine 
2b StudyC 30/30PK : Low dose linezolid in MDR-TB 
3   StudyCA 31: 4mo daily high-dose RPT for TB disease 
2b StudyC 32 : Dose optimization for levofloxacin in MDR-TB 
4   StudyC 33 : 3HP for LTBI by DOT vs self-administration 
D  StudyCA 34 : Gene Xpert for TB diagnosis 
D  Study 36/36AC : Platform study for DS TB; CTB2 biobank 
 
 
Subscript C indicates collaboration      Subscript A indicates ACTG 

 



TBTC Studies: 2015  
Phase   Study                    Currently            Topic 
D      Study 36  Ongoing Platform study for DS TB;  

 observational; biomarkers 
 

2b     Study 32  Analysis Dose optimization Levo MDR  
 

3       Study 31/31PKC 1,059 enrolled  4mo daily Rifapentine regimen 
(17Jul17) 
 

PK     Study 35  Q1-2018 Rifapentine PK infants &  
     young children 

 
3       Study 37  Q1-2018 6 week daily RPT for LTBI 

http://www.cdc.gov/tb/topic/research/tbtc/projects.htm 



2. TBTC approach to its research 



TBTC Organizat ion 

Working Groups

Protocol Teams
Pharmacokinetics

Diagnostics

Exec. Affairs Group

MDR

Core Science Implementation & Quality

Publications & Presentations Advocacy & External Relations

Steering Committee

Hepatotoxicity 

Microbiology 

Biomarkers 



 
Points emphasized in TBTC Evaluations 

 
2007 External review  2012 Scientific retreat 

 
 

Targeted phase 2 trials   DS TB Treatment shortening 
 phase 3 trials   LTBI treatment shortening 
Collaboration with pharma/NIH Key related domains: 
Regulatory standards       HIV-TB, ART DDIs 
Biobanking activities        PK/PD for guidance 
Explicit targets and linkages  Pediatric TB 
Seek additional funding  Drug resistant TB 
     Biomarkers 



Comments on the approach 
 • Studies are “programmatically relevant”:  expected to drive 

guidelines, and to establish clinical excellence in program 
settings 

• Core Science chairs emphasize importance of a robust 
“phase 2 engine” to identify promising regimens; CRUSH TB 
work group addresses this need; MRC statisticians and 
others have emphasized importance of phase 2 with 
proposal for novel phase 2c approaches 

• We pay close attention to murine results; every TBTC 
meeting now invites a report from the “Murine TBTC” at 
Hopkins 



3. Specific considerations on role of 
individual drugs 

 



Mitchison DA: Chest, 1979; IJTLD 1998 



Extent of Early bactericidal  Sterilizing    Prevent ion of 
Act ivity        act ivity  act ivity     ADR act ivity 

The Act ion of Ant i-Tuberculosis Drugs 

High  Isoniazid (H)  Rifampin (R)    Isoniazid (H) 
     Pyrazinamide (Z)    Rifampin (R) 
 
   Ethambutol (E)  
    Rifampin (R)   Isoniazid (H)    Ethambutol (E) 
          Streptomycin (S) 
   
  Streptomycin (S)   Streptomycin (S)      
  Pyrazinamide (Z)   Thiacetazone (T)     Pyrazinamide (Z) 
Low  Thiacetazone (T)   Ethambutol (E)     Thiacetazone (T) 
 

Mitchison DA. Tubercle 1985; 66:219-25  



Individual drugs may penetrate 
into different compartments at 
different rates , to different 
degrees, over different time 
frames, and by entry into 
different compartment 
components (e.g., cells vs 
necrotic caseum). 
 
 
Prideaux B, et al., 2015 



4. Two examples from TBTC work 
 

a. The 3HP LTBI Regimen 
 

b. The 4mo Regimen for TB disease:          
2 mo culture, FQ trials, & high dose RPT 

 
 

 



Plasma Rifapent ine and Rifampin 
Concentrat ion-Time Profiles 

0.00

2.00

4.00

6.00

8.00

10.00

12.00

0 12 24 36 48 60 72

Time (h)

P
la

sm
a 

C
on

ce
nt

ra
tio

n 
( µ

g/
m

L)

RPT
RIF



Study 22 in 1995-2001: relapse 
rates varied substant ially in pat ient 
subgroups.  In pat ients with both 
cavitat ion and posit ive sputum culture   
at  2 months, rates of relapse were 22%    
in the RPT arm,  and 21% in the RIF       
arm. With neither, the rates were         
1.9% and 1.7%. 



(1) TBTC investigators reasoned that the group of 
patients who were cured with a continuation 
phase of once-weekly INH+Rifapentine were 
paucibacillary, and thus similar to persons with 
LTBI.   

(2) Murine data supported this logic.   
(3) It was thought that LTBI patients were likely to 

have even lower bacillary loads, and that 
increasing the dose of Rifapentine from 600mg 
to 900mg would further strengthen the 
combination against LTBI.   

(4) British experience, and the Uganda PT trial, 
      with 3 months of H-RIF suggested that a 3-month  
     once weekly LTBI regimen was reasonable. 







“Given the similarity of published reports of flu-like syndrome 
associated with rifampin and the reactions seen in this study, 
and given the 9-fold greater frequency of such reactions in the 
3HP arm, one might think rifapentine the more likely cause of 
these symptoms than isoniazid. However, rifapentine was better 
tolerated than isoniazid on rechallenge. In a recent multicenter 
randomized clinical trial of intermittent continuation-phase 
therapy after 2 months of daily therapy (Rifaquin), participants 
received 900 mg rifapentine twice-weekly or 1200 mg 
rifapentine once-weekly, both in combination with moxifloxacin 
(not isoniazid). There were no reports of possible 
hypersensitivity or flu-like syndrome, but it is possible that the 
lack of flu-like syndrome was due to the regimens or the 
populations studied.” 
 
Sterling et al., CID 2016 



Dooley et al, Clin Pharm Therap 2012      Dooley et al., AAC, 2015 



4. Two examples from TBTC work 
 

a. The 3HP LTBI Regimen 
 

b. The 4mo Regimen for TB disease:           
2 mo culture, FQ trials, & high dose RPT— 
“are we rushing in the wrong way?”  
 
 

 



“In conclusion, there 
is good evidence 
that culture 
conversion at about 
2 months is a 
reliable measure of 
the sterilizing 
activity of drugs and 
can be used, for 
instance in the 
development of 
new rifamycins, as 
an indicator of 
efficacy long before 
the ultimate relapse 
rates are known.” 



Regimen 
(reference) 

N 2-month sputum culture 
conversion rate 

Difference 

SH 28 112 49%   
SHZ 153 66% 17% 
        
SHR 29 171 70%   
SHRZ 338 82% 12% 
        
SHR 30 159 75%   
SHRZ 156 87% 12% 
        
SHR 31 143 88%   
SHRZ 174 95% 7% 
SHRE 168 81% 14% 
        
S3H3R3Z3 32 151 90%   
S3H3R3E3 166 76% 14% 
        
Average difference     12.7% 

Effect of the addition of pyrazinamide on two-month culture conversion 
rate in randomized trials 

 
S – streptomycin, H – isoniazid, R – rifampin, Z – pyrazinamide, E – ethambutol 

W. Burman et al. 
TBTC S27 protocol 







Nimmo et al, Lancet Infection, 2015 



Lanoix et al, CID 2016 



“We share the views that further development and 
validation of more pathologically similar, yet reproducible, 
animal models such as C3HeB/FeJ mice, rabbits, and 
marmosets is warranted, as each may develop cavitary 
disease. We also agree that more predictive biomarkers 
for phase 2 trials should be sought.  However, the 
analyses of murine model data presented here and the 
predictions from the model of Wallis et al suggest that the 
principal failure in the development of these regimens 
was not misplaced confidence in murine models and 
trials based on sputum culture-based surrogate 
endpoints but, rather, an overly optimistic translation of 
the output from these studies into expectations of a 2-
month treatment-shortening effect.” 



“…we identified 133 trials reporting phase 2A and 2B outcomes comprising >37 000 
patients and 67 drug combinations…. The striking feature of the available dataset is 
the variability of pooled estimates of effect for all the endpoints examined…..Our 
review shows that the existing evidence base supporting phase 2 methodology in 
tuberculosis is highly incomplete. To truly understand and improve drug 
development in tuberculosis, it is desirable that a broader range of drugs and 
combinations be more consistently studied across a greater range of phase 2 
endpoints than is currently available and that these regimens be rigorously 
compared in a cumulative meta-analytic framework.” 

2015 
 
 
 
 
2017 



Efficacy Summary: S29 and S29X 
MITT-LJ 

% cx neg @ wk 
8 

MITT-MGIT 
% cx neg @ wk 

8 
Study 29 (all fast ing) 

RIF 10 mg/kg 79.2 62.6 

RPT 10 mg/kg 82.8 66.7 

Study 29X (RIF most ly fast ing, RPT with hi-fat) 

RIF 10 mg/kg 81.3 56.3 

RPT 10 mg/kg 92.5 74.6* 

RPT 15 mg/kg 89.4 69.7 

RPT 20 mg/kg 94.7* 82.5* 

R10=P10 
LJ 
MGIT 
 

P20 
P15 
P10 
R10 

--- Dose low, no food, no weekend doses --- 
 





TBTC Study 31 / ACTG A5349 Schema 

Regimen 1 
(control) 

2RHZE/4RH  
(26 wks) 

Regimen 2 
(investigational) 

2PHZE/2PH  
(17 wks) 

Screen for eligibility 

Consent, enroll 

Randomize 1:1:1 

      Evaluation for primary outcome at 12 months after randomization                

Regimen 3 
(investigational) 
2PHZM/2PHM  

(17 wks) 

Key Notes: 
• All treatment: daily 7/7 
• Flat P dose of 1200 mg 
• M dose of 400 mg 
• Food guidance: food with RPT, 

no food with RIF 
• Sample size 2500 

First enrollment 
25 January 2016 
1059 enrolled by 
17 July 2017 
Target completion 
December 2018 

Slide from Stefan Goldberg 



Savic et al., Clin Pharm Therap, 2017 



Nix TB trial of TB Alliance 
 
Pts with XDR, preXDR or failing/intolerant of MDR Rx 
 
6 mo Regimen:  Pretonamid 200mg qd 
   Bedaquiline 200 tiw (after load) 
   Linezolid 1200 qd 
 
Conradie reported 2 mo conversion of 74% (CROI 2017) 
 
Everitt reported  that of 30 pts who had completed 6 
months of therapy followed by 6 months of follow-up 
(as of May 11,  2017) , overall rate of relapse-free cure 
was 26/30, or 87% (TBTC May 2017) 



Tasneen et al. , Antimicr Ag Chemo, 2016 





5. Other networks 



 
 

1. TB treatment shortening 
2. MDR Treatment 
3. Preventive therapy 
4. TB/HIV Co-treatment 
5. Transformative science: PK/PD, Biomarkers, lab 

monitoring & diagnostics, preclinical studies (animal 
models) 

Thanks to Richard Chaisson for materials for this and next 3 slides 



Completed or Active ACTG TB Trials 
Type of Trial ACTG ID Topic of Trial 

Strategy trials 5221 
5274 

When to start ART  in TB pts (Stride) 
IPT vs presumptive TB Rx w/ART (Remember) 

Diagnostic 5295 
5302 

Xpert performance 
Biobank with TBA and TBTC 

PK 5221PK 
5267 
5279 PK 
5306 
5311 
5343 
5338 

EFV/RIF DDI 
BDQ/EFV DDI 
EFV/daily HP DDI 
Pretonamid DDI with EFV and RIF 
HD RPT in healthy vol’s 
BDQ/DEL PK and safety 
DMPA/RIF/EFV in women HIV-TB (Pride HT) 

Phase 2a 5307 
5312 

EBA INH d0-14 
EBA HD INH with inhA mutation 

TB Rx 5349 4mo Rx HD RPT  
Prevention 5279 

5300 
4wk daily HP in HIV+ in HBCs 
6m DEL for MDR LTBI (Phoenix) 



“Partnerships are essential for conducting TB clinical trials” 
    R Chaisson, ACTG 
 
 
 

TBTC – Study 31 
TBTC and TB Alliance – Biomarkers 
IMPAACT – Phoenix  
Pharma (Sanofi, Otsuka, Janssen) – multiple studies  
============================================== 
 





Conclusions 
 
1. Need for more ,  and more consistent, work in pre-clinical and in 

phase 1/phase 2 evaluation  of new agents and regimens 
 

2. More strategically linked phase2b-phase2c-phase3 efforts, begun 
with the successful end in mind, and substantially simplifying the 
administrative environment of major development efforts 
 

3. Continued and increased collaborations among the major trials 
networks and funders.  A useful step toward this goal might be the 
creation of an annual or bi-annual international research 
conference on the effort to improve and strengthen treatment and 
prevention of tuberculosis. 
 

4. Continued substantive efforts by regulatory authorities and 
international bodies to educate their interested communities, and 
to improve the development path.  Workshops such as this are a 
promising step. 
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