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VERSION 1 - REVIEW 

REVIEWER Leonard Sacks 
Food and Drug Administration  
USA 

REVIEW RETURNED 01-Dec-2015 

 

GENERAL COMMENTS The authors describe the planned establishment of a large clinical 
specimen repository derived from patients with active tuberculosis, 
high risk contacts and an unexposed control group. Specimens 
(blood, urine, pathological tissue, hair and sputum) will be obtained 
at standardized time points over 2 years. The specimens will be 
used to study host and microbiological correlates with disease 
outcome, progression and transmission.  
In describing the goals of the repository, it would be worth 
discussing the clinical needs which the repository might address; for 
example the need to distinguish latently infected patients who 
require treatment from those who do not, the need for biomarkers 
indicating when sufficient treatment has been given to prevent 
relapses (particularly in drug-resistant cases), the need for 
biomarkers than would allow shortening of standard treatment 
regimens, the need for diagnostic and therapeutic biomarkers in 
infants and patients with extrapulmonary TB. The repository could 
also address risk factors for emergent drug resistance, particularly 
when novel drugs and regimens are used.  
A description of the plans for specimen processing would be helpful. 
It should address the processing and preservation of specimens with 
labile analytes, plans for storage, aliquoting and release of 
specimens to researchers.  
Active TB cohort:  
The rationale for exclusion of previously treated patients is unclear. 
In many parts of the world, large percentages of active cases occur 
in patients treated previously and these cases present a major real 
world problem. The fact that they were treated before may 
complicate the evaluation of host factors in response to initial 
treatment, but besides drug resistance, microbiological biomarkers 
of treatment response should be no different from those in patients 
treated for the first time. These patients are of value in 
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understanding the biology of disease relapses. Do the authors have 
the statistics for previous therapy in the study community?  
The protocol does not address the issue of multidrug resistant TB. Is 
the incidence known in the study population? With the high rates of 
relapse in MDR TB patients and uncertain data on the appropriate 
duration of therapy, they would enrich the repository with treatment 
failures and relapses and may inform biomarker development to help 
manage these challenging cases.  
Contacts:  
The BCG status of contacts should be captured and addressed. It 
may confound the interpretation of TSTs in children and may 
influence the evaluations of host biomarkers. Any treatment used in 
contacts should be captured to help understand the impact on 
development of active TB.  
Given the long period of observation, the anticipated losses to 
follow-up (moving or other reasons) should be taken into account in 
the statistical plan. 

 

REVIEWER Jeroen Maertzdorf 
MPIIB, Germany 

REVIEW RETURNED 21-Dec-2015 

 

GENERAL COMMENTS Akshay et al. present an ambitious longitudinal study to set up well 
characterized cohorts of tuberculosis patients and contact 
individuals to offer new and more detailed insights into treatment 
responses, disease progression and transmission.  
The authors have developed a well designed study and have 
included the most relevant clinical information and sample collection 
to be able to achieve their ambitious goals. The manuscript still 
contains some unclear points and could benefit from a bit more 
detailed descriptions in some parts.  
 
- The main focus of the study seems to be on the analysis of clinical 
and epidemiological data. In parallel a huge collection of specimens 
is planned. However, the use of these samples and how they can 
contribute to the overall goals of the study are only scarcely 
described. For example, how will whole blood transcriptomics be 
performed and analyzed. Are the panels for plasma cytokines and 
chemokines already defined? How are T cell responses in relation to 
treatment outcome considered to be performed and analyzed?  
 
- In describing the household contact cohort, the authors write about 
individuals at high risk of developing active disease. This is unclear: 
are only individuals recruited with a high risk (and how would the 
authors define this?), or are these regular contact persons with a 
normal risk of developing TB disease but with a high exposure? 
Please describe more clearly.  
 
- Incident Mtb infection in the household contact cohort are defined 
as those converting to TST or QGIT positive during the follow-up 
period. Do the authors have indications that this will be the case 
relatively late after initial exposure? It seems more likely that 
contacts have already been exposed a considerable amount of time 
before their active disease contact gets diagnosed and they are 
enrolled in the study. Or are positive TST or QGIT tests at the time 
of enrollment indicators for recent transmission?  
 
- In Table 3, treatment success in the TB cohort and remaining TST 
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negative in the contact cohort are not given as outcomes. I would 
suggest to define these clearly as well, since outcomes from these 
groups will be crucial for the analysis as defined in Aim-1 and Aim-2.  
Same applies for the description of Aim-1. Why is poor treatment 
outcome chosen as the primary outcome? Data recorded from 
successfully treated individuals are also required to investigate 
association of host and microbe factors with treatment outcome.  
 
In Aim-2, the authors assume to recruit four contacts per PTB case. 
Does the consortium plan to recruit more TB cases with respective 
contacts in case this number turns out to be less?  
 
In Table 1; what is meant by “food insecurity”, is this the same as 
malnutrition?  
 
The authors write that the ambitious nature of the study may 
compromise data quality. It is not clear how data quality would be 
affected. Or do they mean completeness of all data points to be 
recorded? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer-1 –  

 

In describing the goals of the repository, it would be worth discussing the clinical needs which the 

repository might address; for example the need to distinguish latently infected patients who require 

treatment from those who do not, the need for biomarkers indicating when sufficient treatment has 

been given to prevent relapses (particularly in drug-resistant cases), the need for biomarkers than 

would allow shortening of standard treatment regimens, the need for diagnostic and therapeutic 

biomarkers in infants and patients with extrapulmonary TB. The repository could also address risk 

factors for emergent drug resistance, particularly when novel drugs and regimens are used.  

- We thank the reviewer for this suggestion. Although we have alluded to the clinical implications of 

TB biomarker discovery in the introduction, we agree that further discussion will be helpful to the 

readers. We have now included key clinical implications of biomarker discovery from our study in the 

discussion.  

 

A description of the plans for specimen processing would be helpful. It should address the processing 

and preservation of specimens with labile analytes, plans for storage, aliquoting and release of 

specimens to researchers.  

- We thank the reviewer for this suggestion. We have now provided a brief overview of sample 

handling and storage in the study methods section of the manuscript. Formal plans for data sharing 

and external collaboration are in the process of being finalized and we are unable to share additional 

information at this time.  

 

The rationale for exclusion of previously treated patients is unclear. In many parts of the world, large 

percentages of active cases occur in patients treated previously and these cases present a major real 

world problem. The fact that they were treated before may complicate the evaluation of host factors in 

response to initial treatment, but besides drug resistance, microbiological biomarkers of treatment 

response should be no different from those in patients treated for the first time. These patients are of 

value in understanding the biology of disease relapses. Do the authors have the statistics for previous 

therapy in the study community?  

- Nearly 65% of all TB cases at our study sites are new cases, as per the Revised National TB Control 

Program case definitions. These estimates are consistent with national case-notification rates (1). 

While we agree with the reviewer that re-treatment cases are an important real world problem, new 
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TB cases account for majority of the disease burden in India, and therefore warrant urgent attention. 

Additionally, relapse is an important outcome in our study and one of our primary aims is to identify 

host and microbial factors associated with disease relapse. We therefore feel that enrolling and 

prospectively evaluating new TB cases will provide us with the best possible opportunity to study risk 

factors and biology of disease relapses. A separate study would have to be designed and powered to 

adequately study re-treatment TB cases, which is currently beyond the scope of the CTRIUMPH 

study.  

 

The protocol does not address the issue of multidrug resistant TB. Is the incidence known in the study 

population? With the high rates of relapse in MDR TB patients and uncertain data on the appropriate 

duration of therapy, they would enrich the repository with treatment failures and relapses and may 

inform biomarker development to help manage these challenging cases.  

- We agree with the reviewer that MDR-TB is a major public health problem and clinical research 

informing optimal management of drug-resistant TB cases is urgently needed. While the CTRIUMPH 

study was conceived specifically to address drug susceptible TB, which accounts for majority of the 

disease burden in India and other high-TB burden countries, we do not plan to exclude new TB cases 

who are enrolled but later found to have drug resistance. An estimated 3% of new TB cases in India 

have MRD-TB (1,2), and we anticipate approximately 40 MDR-TB cases to be enrolled and evaluated 

in our study. This subset, although small in number, may provide useful preliminary data for 

establishing larger well powered MDR-TB specific studies; an endeavor that is actively being pursued 

by our research team.  

 

The BCG status of contacts should be captured and addressed. It may confound the interpretation of 

TSTs in children and may influence the evaluations of host biomarkers. Any treatment used in 

contacts should be captured to help understand the impact on development of active TB.  

- We agree with the reviewer that capturing BCG status is important, especially in children. We will be 

recording BCG status of all house-hold contacts. Additionally, we will be collecting data on previous 

TST or IGRA testing and whether isoniazid prophylaxis was initiated. We have now stated this in 

Table-1 for clarity.  

 

Given the long period of observation, the anticipated losses to follow-up (moving or other reasons) 

should be taken into account in the statistical plan.  

- We thank the reviewer for their careful review. All sample size calculations do account for a 10% 

loss to follow-up. We have now stated this assumption in the statistical considerations section of the 

manuscript. Additionally, to minimize loss to follow up, we will exclude individuals and their 

households who plan to move away during the study period.  

 

 

Reviewer-2 –  

 

The main focus of the study seems to be on the analysis of clinical and epidemiological data. In 

parallel a huge collection of specimens is planned. However, the use of these samples and how they 

can contribute to the overall goals of the study are only scarcely described. For example, how will 

whole blood transcriptomics be performed and analyzed. Are the panels for plasma cytokines and 

chemokines already defined? How are T cell responses in relation to treatment outcome considered 

to be performed and analyzed?  

- Our primary analyses are dependent on clinical and epidemiological data collected in the 

CTRIUMPH study. Additionally, our vision for this study is to establish a research platform for 

biomarker discovery studies within the proposed scientific framework. Because of the rapidly 

developing science in this field, it is not possible to predict precisely what tests will be performed. Our 

hope is that maintaining a bio-repository will help build research infrastructure and facilitate future 

collaboration between clinical and translational researchers with specific expertise in TB immunology 
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and biomarker research. We have described some of the studies that will use collected samples in the 

planned sub-studies section of the manuscript. We have now provided additional details on the type 

of analyses that will be performed. However, we anticipate many of the collected samples to be 

analyzed at a later stage.  

 

In describing the household contact cohort, the authors write about individuals at high risk of 

developing active disease. This is unclear: are only individuals recruited with a high risk (and how 

would the authors define this?), or are these regular contact persons with a normal risk of developing 

TB disease but with a high exposure? Please describe more clearly.  

- We thank the reviewer for this suggestion. We define household contacts as adults and children 

living in the same house as the index case during the three months prior to diagnosis of the index 

case. Eligibility will not be defined by a household contacts exposure gradient and we do not require a 

positive TST or QGIT test prior to enrollment. This was intentionally done to allow for the development 

of an exposure score that can be used in our analysis. We have now re-worded “at high risk”, which 

understandably is misleading in this context, to “at risk” individuals.  

 

Incident Mtb infection in the household contact cohort are defined as those converting to TST or QGIT 

positive during the follow-up period. Do the authors have indications that this will be the case 

relatively late after initial exposure? It seems more likely that contacts have already been exposed a 

considerable amount of time before their active disease contact gets diagnosed and they are enrolled 

in the study. Or are positive TST or QGIT tests at the time of enrollment indicators for recent 

transmission?  

- While we agree with the reviewer that contacts may have been exposed for a considerable amount 

of time, we will never truly know when a house-hold contact was infected. Moreover, given the high 

burden of TB in our study community, we won’t know if the house-hold contact has been infected by 

the index case or by a different source. We will collect information on the duration of illness in the 

index case, and will also perform DNA fingerprinting of Mtb strains to explore transmission dynamics 

in our study population. This may allow us to estimate the source and possible timing of exposure in 

house-hold contacts. As this is an evolving field and, given our limited understanding of Mtb 

transmission in our study population, we are unable to provide additional information at this stage. 

These are some of the knowledge gaps we hope to address through the CTRIUMPH study.  

 

In Table 3, treatment success in the TB cohort and remaining TST negative in the contact cohort are 

not given as outcomes. I would suggest to define these clearly as well, since outcomes from these 

groups will be crucial for the analysis as defined in Aim-1 and Aim-2. Same applies for the description 

of Aim-1. Why is poor treatment outcome chosen as the primary outcome? Data recorded from 

successfully treated individuals are also required to investigate association of host and microbe 

factors with treatment outcome.  

- We thank the reviewer for these suggestions. We chose to report our outcome definition of Mtb 

infection (as defined by a positive TST or QGIT test) as this is a standardized outcome that is 

frequently used in clinical research and can be compared across different studies. However, we agree 

with the reviewer that contacts who remain free of Mtb infection will serve as a valuable sub-group to 

study potentially protective host immune response to Mtb. We have now included the outcome 

definition for Mtb un-infected individuals in Table-3. Outcome of microbiological cure for active TB 

cohort participants has been defined in the study protocol. However, we chose to report adverse 

treatment outcomes of failure, relapse or death in Table-3 as this is the general convention for 

describing treatment outcomes in TB cases and, identifying potentially modifiable host and microbial 

factors associated with adverse treatment outcomes is a priority for local and global TB control 

programs. Therefore, our sample size and analysis plan is primarily driven by these outcomes. 

However, we have now included outcome definition for cure in Table-3 for exhaustiveness.  

 

In Aim-2, the authors assume to recruit four contacts per PTB case. Does the consortium plan to 
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recruit more TB cases with respective contacts in case this number turns out to be less?  

- Yes, we plan to recruit additional TB cases with respective contacts to achieve our target sample 

size if we have adequate financial support. Additionally, we and others, will be contributing sample 

sets to the larger RePORT India consortium (3), thereby increasing our effective sample size.  

 

In Table 1; what is meant by “food insecurity”, is this the same as malnutrition?  

- Food security is defined by the World Food Summit 1996 as existing “when all people at all times 

have access to sufficient, safe, nutritious food to maintain a healthy and active life.” Food insecurity is 

a multidimensional entity that measures availability and access to food, and is distinct from 

malnutrition. Household food insecurity may be a marker for underlying socio-economic conditions, 

and has recently been shown to be independently associated with increased odds of TB (4).  

 

The authors write that the ambitious nature of the study may compromise data quality. It is not clear 

how data quality would be affected. Or do they mean completeness of all data points to be recorded?  

- We thank the reviewer for this suggestion. Our intention was to convey the challenges of ensuring 

high levels of adherence in an ambitious cohort study. We have reworded “data quality” to “data 

completeness” to reflect a potential study limitation.  
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VERSION 2 – REVIEW 

REVIEWER Jeroen Maertzdorf 
Max Planck Institute for Infection Biology  
Berlin, Germany 

REVIEW RETURNED 11-Jan-2016 

 

GENERAL COMMENTS In the revised manuscript, the authors have provided additional 
details and clarified several points, as pointed out by the reviewers.  
The manuscript is now acceptable for publication.  
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