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VERSION 1 - REVIEW 

REVIEWER Neil Martinson 
Perinatal HIV Research Unit, South Africa 

REVIEW RETURNED 05-Nov-2015 

 

GENERAL COMMENTS I do not think the manuscript is suitable for publication in its current 
format and will require a great deal of editing to ensure that it meets 
the generous requirements of this journal. The manuscript is 
essentially a description of a proposed study but includes large parts 
of what appears to be either standard text lifted from their proposal 
or protocol that are not study specific and contribute little. The 
analyticial plan sheds little light on how they will be analysing the 
incredibly rich datasets that will be genrated by this study. Moreover, 
although the design of the study is submitted, the wording of the 
authors contribution and the funding statements suggest that data 
has already been collected. If data is already available, share it in 
the manuscript.   

 

REVIEWER Giorgio Guzzetta 
TrentoRise, Trento, Italy 

REVIEW RETURNED 05-Nov-2015 

 

GENERAL COMMENTS This paper describes a large-scale molecular epidemiology study 
which is being conducted in a high TB and HIV incidence setting. In 
particular, the study proposes to prospectively collect and genotype 
samples from all TB cases identified in the study areas and period, 
together with extensive data on several other aspects, including 
contacts, putative transmission settings, HIV status, geographic 
location and other risk factors for disease and transmission. The 
study has the potential to be an important step towards the 
comprehension of many aspects of tuberculosis transmission 
dynamics which are still poorly clarified, including the proportion of 
reactivations vs. recent transmission in high-burden settings and the 
settings in which transmission is more likely to occur. The project is 
well-designed and the manuscript well-written. I only have a few 
minor comments concerning the data collection and analysis, and 
some requests for clarification on specific text passages.  
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Data collection and analysis:  
1) I would have appreciated some discussion on the choice of 
MIRU-VNTR as genotyping technique; while MIRU-VNTR is well-
known for being cheap and low-cost (highly desired characteristics 
in a large-scale study such as this one), there are documented 
discordances in identifying epidemiological links with respect to 
other techniques like IS6110 RFLP (e.g. Hanekom et al, J Clin 
Microbiol 2008; Jonsson et al., PLoS One 2014); to this regard, it 
has been proposed to include genetic distance in the clustering 
analysis (Hanekom 2008) or to use RFLP in addition to MIRU-VNTR 
for isolates with small genetic distances (Jonsson). In addition, a 
recent systematic review by Mears et al. on this journal (2015) 
showed the impact of study setting and study design on MIRU-
VNTR-based clustering; it would be useful if the authors commented 
on how this study relates to potential biases identified by that review.  
 
2) The definition of genotype clusters does not seem to consider 
time-restrictions (as e.g. in Jasmer et al, Ann Intern Med 1999; 
France et al., Am J Epidemiol 2007; Berzkalns et al., PLoS One 
2014); the study region has high prevalence of risk factors for 
immunodeficiencies (HIV, but also malnutrition or environmental 
pollution) and high prevalence of latent TB. Therefore, it will not be 
unfrequent that two infections from the same strain, which were 
transmitted years ago, reactivate within the four-year study period; 
with the current definition of cluster, these will be considered a 
recent transmission rather than a double reactivation, whereas a 
time-restriction may increase specificity in link identification. It may 
therefore be useful to compare results obtained with different 
definition of clusters.  
 
3) For what concerns the definition of transmission types, I 
recommend considering Schools as a separate type alongside with 
Households and Workplaces, rather than included in the general 
Social setting category; indeed, the time spent in schools is 
considerably higher than that in other social congregations both in 
terms of percent of the day and in days of the week; school 
outbreaks are not uncommon even in low incidence settings; and in 
a recent study conducted among South African children to assess 
potential TB contact patterns, the rebreathed amount of air shared 
with others, measured with CO2 loggers, was assumed as a proxy 
for potential TB transmission. In this study, time spent in school 
contributed to 44% of total rebreathed air (Wood et al, PLoS One 
2014), close to the fraction of rebreathed contributed by their own 
households (48%). In the same study, visited households 
contributed to 4% of rebreathed air, i.e. more than the sum of all 
other social locations (3.4%). Therefore, it might be useful to also 
distinguish visited houses from the Social settings category.  
 
4) It may be useful to add some acknowledgment and discussion 
about the potential effect of missed cases on cluster reconstruction, 
e.g. TB cases in prisoners (which are in the study exclusion criteria) 
and deaths by undiagnosed TB.  
 
5) Finally, I wonder if it would be possible to collect some data on 
latent infection / recent exposure not yet developed into active TB; 
despite the widespread use of BCG, Lockman et al (Int J Tuberc 
Lung Dis 1999) found that TST was useful in identifying TB infection 
in children in Botswana; furthermore, vaccine coverage may not be 
as high in adult cohorts.  
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Requests for clarification:  
1) On page 5, the authors declare that recruitment will occur in 
health clinics in the city of Gaborone and town of Ghanzi; however, 
on page 6, they report the number of health clinics in the two 
districts; furthermore, in the Table, they mention "focus on the 
largest districts in the country". It would be useful to clarify whether 
cases will come from cities alone or from the whole districts: on one 
hand, because it allows understanding the expected proportion of 
imported cases (being greater if the study focuses on a more local 
scale); and on the other hand, because the Ghanzi setting should 
not be considered a rural one if only the main town (a fairly large 
one) is covered.  
 
2) In Figure 2, the dashed rectangle seems to imply that only 
household contacts voluntarily showing up for TB screening will be 
involved in the program; however, identification of close contacts is 
included in the study anyway. This seems a little misleading, so 
consider revising.  
 
 
Other minor comments:  
*) The first mention of the "spatial scanning methodology" at page 8, 
bullet e, lacks citations (provided later at page 9).  
*) A few misspellings I stumbled upon:  
- page 4, par. 3: "with infecious TB disease"  
- page 6, Data collection: "participant will interviewed"  
- page 8, par 1 (after bullet points): "exposed to participants during 
their infectious perioids"; and shortly after: "intensive field 
investigations are inteneded"  
- page 9, last paragraph: "Out primary outcome will determining"  
- Table, row 4, col 3: "areas of social gathering are collectedy"; and 
row 6, col 3: mismatched parenthesis  

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Neil Martinson  

Perinatal HIV Research Unit, South Africa  

I do not think the manuscript is suitable for publication in its current format and will require a great 

deal of editing to ensure that it meets the generous requirements of this journal. The manuscript is 

essentially a description of a proposed study but includes large parts of what appears to be either 

standard text lifted from their proposal or protocol that are not study specific and contribute little. The 

analytical plan sheds little light on how they will be analysing the incredibly rich datasets that will be 

generated by this study. Moreover, although the design of the study is submitted, the wording of the 

authors’ contribution and the funding statements suggest that data has already been collected. If data 

is already available, share it in the manuscript.  

We appreciate the reviewer’s comments. This is indeed a detailed description of our study protocol 

and procedures. Based on the reviewer’s comment, we have made major modifications to the format 

and content of the manuscript to improve its overall quality and readability. Data collection for this 

study is ongoing and we feel that it is currently too early for analysis because better understanding of 

specific chains of TB transmission requires more years of systematic genotyping of isolates. Future 

manuscripts will provide the results from the data and analysis being described in the current 

manuscript. We realize that this is a complex study and feel that by dedicating a report to carefully 

describe the methods, we would be positioned to efficiently write future reports based on these data.  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-010046 on 9 M

ay 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


 

Reviewer: 2  

Giorgio Guzzetta  

TrentoRise, Trento, Italy  

This paper describes a large-scale molecular epidemiology study which is being conducted in a high 

TB and HIV incidence setting. In particular, the study proposes to prospectively collect and genotype 

samples from all TB cases identified in the study areas and period, together with extensive data on 

several other aspects, including contacts, putative transmission settings, HIV status, geographic 

location and other risk factors for disease and transmission. The study has the potential to be an 

important step towards the comprehension of many aspects of tuberculosis transmission dynamics 

which are still poorly clarified, including the proportion of reactivations vs. recent transmission in high-

burden settings and the settings in which transmission is more likely to occur. The project is well-

designed and the manuscript well-written. I only have a few minor comments concerning the data 

collection and analysis, and some requests for clarification on specific text passages.  

 

Data collection and analysis:  

1) I would have appreciated some discussion on the choice of MIRU-VNTR as genotyping technique; 

while MIRU-VNTR is well-known for being cheap and low-cost (highly desired characteristics in a 

large-scale study such as this one), there are documented discordances in identifying epidemiological 

links with respect to other techniques like IS6110 RFLP (e.g. Hanekom et al, J Clin Microbiol 2008; 

Jonsson et al., PLoS One 2014); to this regard, it has been proposed to include genetic distance in 

the clustering analysis (Hanekom 2008) or to use RFLP in addition to MIRU-VNTR for isolates with 

small genetic distances (Jonsson). In addition, a recent systematic review by Mears et al. on this 

journal (2015) showed the impact of study setting and study design on MIRU-VNTR-based clustering; 

it would be useful if the authors commented on how this study relates to potential biases identified by 

that review.  

We highly appreciate the reviewer’s suggestion. Accordingly, we have included a section discussing 

the decision for the genotyping approach. In addition to other references to the discriminatory power 

of MIRU-VNTR and its impact over the study design that have been included throughout the 

manuscript, we included the following section and references to highlight this issue (page 8, 

Assessing TB transmission section): “The proportion of genotyping clustering is influenced by the 

discriminatory power of the genotyping approached used. Currently, the most commonly used 

genotyping approaches include insertion sequence 6110 (IS6110) restriction fragment length 

polymorphism (RFLP), spoligotyping and Mycobacterial Interspersed Repetitive Unit-Variable Number 

Tandem Repeats (MIRU-VNTR)14. Relative to IS6110-RFLP, MIRU-VNTR typing does not have to 

exclude isolates with a low IS6110 copy number, has a faster turnaround time, and it is high 

throughput. Both MIRU-VNTR and spoligotyping allow for easier inter-laboratory comparisons20. 

However, MIRU-VNTR has significantly higher discriminatory power than spoligotyping and equal to 

that of the IS6110–RFLP14. Although less discriminatory than whole genome sequencing (WGS)21, 

the combined advantages of 24-loci MIRU-VNTR have increased its use for TB molecular 

epidemiological studies and it is currently considered the gold-standard for large population-based TB 

transmission studies18.”  

 

2) The definition of genotype clusters does not seem to consider time-restrictions (as e.g. in Jasmer et 

al, Ann Intern Med 1999; France et al., Am J Epidemiol 2007; Berzkalns et al., PLoS One 2014); the 

study region has high prevalence of risk factors for immunodeficiencies (HIV, but also malnutrition or 

environmental pollution) and high prevalence of latent TB. Therefore, it will not be unfrequent that two 

infections from the same strain, which were transmitted years ago, reactivate within the four-year 

study period; with the current definition of cluster, these will be considered a recent transmission 

rather than a double reactivation, whereas a time-restriction may increase specificity in link 

identification. It may therefore be useful to compare results obtained with different definition of 

clusters.  
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The differentiation between 1) recent acquisition (and rapid progression to active TB disease); and 2) 

simultaneous reactivation of old TB (latent) infections caused by a highly prevalent strain in the 

community, among cases infected with strains with identical genotype (genotyping clusters) is a 

limitation of the field. We believe that our extensive cluster investigation efforts will help differentiating 

these 2 groups which are otherwise indistinguishable. We have included further details regarding 

definitions for putative infectious periods that may add clarity to determining chains of TB transmission 

events. Your point about comparing different definitions for recent transmission is well-taken and we 

anticipate doing this once we have finalized our dataset at the end of the study.  

3) For what concerns the definition of transmission types, I recommend considering Schools as a 

separate type alongside with Households and Workplaces, rather than included in the general Social 

setting category; indeed, the time spent in schools is considerably higher than that in other social 

congregations both in terms of percent of the day and in days of the week; school outbreaks are not 

uncommon even in low incidence settings; and in a recent study conducted among South African 

children to assess potential TB contact patterns, the rebreathed amount of air shared with others, 

measured with CO2 loggers, was assumed as a proxy for potential TB transmission. In this study, 

time spent in school contributed to 44% of total rebreathed air (Wood et al, PLoS One 2014), close to 

the fraction of rebreathed contributed by their own households (48%). In the same study, visited 

households contributed to 4% of rebreathed air, i.e. more than the sum of all other social locations 

(3.4%). Therefore, it might be useful to also distinguish visited houses from the Social settings 

category.  

Thank you for this insightful suggestion. We have added this category to our definition for 

transmission types.  

 

4) It may be useful to add some acknowledgment and discussion about the potential effect of missed 

cases on cluster reconstruction, e.g. TB cases in prisoners (which are in the study exclusion criteria) 

and deaths by undiagnosed TB.  

Yes, this is important for all genotyping studies. Thank you for mentioning this. We have added text in 

the first bullet of the introduction to acknowledge this limitation.  

 

5) Finally, I wonder if it would be possible to collect some data on latent infection / recent exposure 

not yet developed into active TB; despite the widespread use of BCG, Lockman et al (Int J Tuberc 

Lung Dis 1999) found that TST was useful in identifying TB infection in children in Botswana; 

furthermore, vaccine coverage may not be as high in adult cohorts.  

We have added details regarding how we enrol and managed the data obtained from close contacts 

of index TB cases being enrolled in our study. While we agree that careful characterization of TB 

contacts would significantly add to our understanding of TB transmission dynamics, this goes beyond 

the scope of our current efforts. Appropriate characterization of exposure and infection amongst 

contacts would add a significantly higher level of logistical complexity to our efforts. Such level of 

complexity is not feasible in our current environment and under our budgetary constraints. We do 

agree with you that these data would be ideal to have.  

 

Requests for clarification:  

1) On page 5, the authors declare that recruitment will occur in health clinics in the city of Gaborone 

and town of Ghanzi; however, on page 6, they report the number of health clinics in the two districts; 

furthermore, in the Table, they mention "focus on the largest districts in the country". It would be 

useful to clarify whether cases will come from cities alone or from the whole districts: on one hand, 

because it allows understanding the expected proportion of imported cases (being greater if the study 

focuses on a more local scale); and on the other hand, because the Ghanzi setting should not be 

considered a rural one if only the main town (a fairly large one) is covered.  

We have edited the manuscript to indicate that the study is being conducted in 2 large towns/cities as 

opposed to the entire districts.  
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2) In Figure 2, the dashed rectangle seems to imply that only household contacts voluntarily showing 

up for TB screening will be involved in the program; however, identification of close contacts is 

included in the study anyway. This seems a little misleading, so consider revising.  

Figure 2 has been modified as suggested.  

 

Other minor comments:  

The first mention of the "spatial scanning methodology" at page 8, bullet e, lacks citations (provided 

later at page 9).  

The reference is now included.  

 

A few misspellings I stumbled upon:  

 page 4, par. 3: "with infecious TB disease"  

 page 6, Data collection: "participant will interviewed"  

 page 8, par 1 (after bullet points): "exposed to participants during their infectious perioids"; and 

shortly after: "intensive field investigations are inteneded"  

 page 9, last paragraph: "Out primary outcome will determining"  

 Table, row 4, col 3: "areas of social gathering are collectedy"; and row 6, col 3: mismatched 

parenthesis  

These typos and misspellings have been identified and corrected 

 

VERSION 2 – REVIEW 

REVIEWER Neil Martinson 
Perinatal HIV Research Unit  
University of the Witwatersrand  
South Africa 

REVIEW RETURNED 01-Mar-2016 

 

GENERAL COMMENTS The manuscript has improved substantially. However, I still suggest 
that the section titled Ethics and Human Subjects be re-written in a 
journal style and put in some context rather than using bioler-plate 
text that most TB researchers will have on their computers already. 

 

REVIEWER Giorgio Guzzetta 
Fondazione Bruno Kessler, Trento 

REVIEW RETURNED 25-Feb-2016 

 

GENERAL COMMENTS All comments from the first round of review have been addressed. 
The manuscript has improved greatly in clarity and completeness 
and is, in my opinion, suitable for publication on BMJ Open. 
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