
PEER REVIEW HISTORY 

BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Factors related to previous tuberculosis treatment of Multidrug 

resistant Tuberculosis patients in Bangladesh 

AUTHORS Rifat, Mahfuza; Hall, John; Oldmeadow, Christopher; Husain, 
Ashaque; Hinderaker, Sven; Milton, Abul 

 

VERSION 1 - REVIEW 

REVIEWER Shahed Hossain 
icddr,b, Bangladesh 

REVIEW RETURNED 18-May-2015 

 

GENERAL COMMENTS Previous treatment is a known risk factor for developing drug 
resistance TB worldwide. The authors in a case control design 
explored the factors related with previous treatment of multidrug 
resistant TB (MDR-TB) in Bangladesh, which is considered as a high 
TB burden country. This has important implications for early 
detection of MDR-TB and its subsequent management.  
General observation: The main issues related to this study are;  
1. The sample taken was a sub-sample of a previous case control 
study which was hospital based and the samples were not randomly 
included.  
2. The numbers of cases was five times more than the controls 
which might create bias to the study measurements. Had there been 
equal numbers of controls, the prevalence of some factors could be 
different (as many of the cells had only few numbers or no 
occurrences at all)  
3. The cases and controls (MDR-TB and non-MDR-TB) were 
significantly different from each other in terms of age, sex and other 
parameters.  
4. The cases were mostly young males with more treatment failures, 
remained positive after 4-5 months of treatment with adverse effects 
and history of complications and hospitalizations. I was wondering 
how the authors had adjusted for age and sex in their multivariate 
model?  
5. It was surprising to observe that supervised treatment under DOT 
and type of treatment centre as DOTS centre emerged as high 
impact risk factors (Table 4). I think this should be considered very 
carefully as the results are contradictory to global evidence. The 
authors have discussed this at length but might like to consider 
whether the sample and sampling have any impact on these 
findings. And also might like to consider the coding of absence of 
DOT and type private treatment unit as more risky (but coded here 
as no risk “1”) than presence of DOT and DOTS centre. Shouldn’t be 
the hypothesis be otherwise than tested here?  
6. Are the anti TB drugs (First and second line) available in private 
market in Bangladesh? If not, those who were treated in the private 
sector must be mostly with un-recognized regimens and might have 
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contributed to the development of MDR-TB.  
I think the results should be interpreted keeping these issues in mind 
and the discussion should shape around the findings considering 
these limitations.  
Some minor observations:  
Abstract- It is not clear that this study was done in a subset of 
previous collected larger sample in the design part.  
Introduction- Lines 42-43: Not clear. “..the estimate of MDR-TB 
…….five times higher “of what? I suggest providing definitions of 
drug resistance TB and MDR-TB here. Line 49: …any other type… 
Please specify. Lines 62-63: estimates of which year or cumulative? 
Lines 63-65: A study or a report?  
Methods- Lines 91-94: Consent taken from non-MDR TB cases? 
Please mention.  
Results- Tables should have total sample numbers at the column 
heads (Tables 1-3). Lines 156-159: Duplication (Mentioned in the 
methods section already). Lines 175-176: Results not shown in the 
table. Lines 185-188 (Follow up data) do not tally with the table. 
Table 4: please provide the p values.  
Discussion-Lines 219-221: could be in the introduction or methods 
section. 

 

REVIEWER Suhail Ahmad 
Kuwait University  
Department of Microbiology, Faculty of Medicine 

REVIEW RETURNED 24-May-2015 

 

GENERAL COMMENTS The present manuscript describes the risk factors that lead to 
multidrug-resistant tuberculosis (MDR-TB) in Bangladesh by 
analyzing data obtained from personal interviews and records of 
patients who were diagnosed with MDR-TB or non-MDR-TB and 
were previously treated for TB. Contrary to the author’s claim (Page 
3, Lines 31-32), several previous studies (Please see Amin et al., 
Ibrahim Med. Coll. J. 2009, 3: 29-33; Flora et al., Bangladesh Med. 
Res Council Bull, 2013, 39: 34-41; Kamal et al., Int. J. Tuberc. Lung 
Dis., 2015, 19: 151-156) have described factors that lead to 
development of MDR-TB in Bangladesh and one of these paper was 
also cited in their previous study (Rifat et al., PLOS One, 2014, 9: 
e105214) from which the cases were selected for this study and is 
repeatedly cited (Ref. no. 18) throughout this manuscript. The 
findings of this study are very similar to what has already been 
reported from several countries including Bangladesh. Furthermore, 
the manuscript is based on MDR-TB patients who were treated with 
category II regimen which was known to cause amplification of drug 
resistance in M. tuberculosis and which is no longer advocated by 
WHO and has been discontinued by various National Tuberculosis 
Programs (NTPs).  
Minor comments:  
1. Page 2, Line 4: … development of multidrug-resistant tuberculosis 
in Bangladesh.  
2. Page 2, Lines 14-15, Page 3, Lines 26-27 and Page 8, Lines 159-
160. The text is different. Which one is true? (64.5% of all patients or 
64.5% of MDR-TB patients)  
3. Page 4, Lines 59-61. Ref. 3 should be replaced by a more 
appropriate and specific reference describing these data (Kamal et 
al., Int. J. Tuberc. Lung Dis., 2015, 19: 151-156).  
4. Page 5, Lines 64-65. Ref. 3 should be replaced by more 
appropriate and specific references describing these data (Flora et 
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al., Bangladesh Med. Res Council Bull, 2013, 39: 34-41; Kamal et 
al., Int. J. Tuberc. Lung Dis., 2015, 19: 151-156).  
5. Page 5, Lines 84-86. Were non-MDR-TB patients also selected 
based on X-pert-positive but negative for RIF resistance results?  
6. Page 6, Line 91. Ref. no. 20 should be replaced by a more 
appropriate and specific reference describing these data (Kamal et 
al., Int. J. Tuberc. Lung Dis., 2015, 19: 151-156).  
7. Page 6, Lines 91-93. These tests not only do not discriminate 
drug-susceptible TB from MDR-TB but also are not specific for M. 
tuberculosis infection (do not distinguish TB from non-tuberculous 
mycobacterial infection).  
8. Page 6, Lines 99-101 and Page 9, Lines 163-165. This is old 
information. These regimens have been abandoned by WHO and 
NTPs of various countries including Bangladesh for treatment of 
previously-treated TB patients.  
9. Page 7, Lines 123-124. Microscopy for acid-fast bacilli cannot 
distinguish drug-susceptible TB from MDR-TB.  
10. Page 7, Line 132. How recall of information by mostly 
uneducated TB patients could have accurately identified these 
parameters. The inclusion of nearly all pulmonary TB patients either 
reflects a selection bias or the patients had more extensive disease 
including both pulmonary and extra-pulmonary sites. The authors 
should have clearly described which information was obtained from 
interviews only and which was retrieved from review of records.  
11. The Discussion is mostly speculative and excessively long. 
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 

 

 

VERSION 1 – AUTHOR RESPONSE 

General observation: The main issues related to this study are;  

1. The sample taken was a sub-sample of a previous case control study which was hospital based 

and the samples were not randomly included.  

2. The numbers of cases was five times more than the controls which might create bias to the study 

measurements. Had there been equal numbers of controls, the prevalence of some factors could be 

different (as many of the cells had only few numbers or no occurrences at all)  

3. The cases and controls (MDR-TB and non-MDR-TB) were significantly different from each other in 

terms of age, sex and other parameters.  

 

Response to observation 1, 2 and 3:  

We appreciate the observation of the reviewer. We had included all MDR-TB and non-MDR-TB 

patients with a history of previous tuberculosis treatment from the large dataset of 250 MDR-TB and 

750 non-MDR-TB patients. The number of controls was the non-MDR-TB patients of the dataset who 

had previously been treated for tuberculosis. As it was a subset of previously conducted large study 

we did not have the option to make number of the cases and controls equal. This is also the reason 

for difference in age and sex and differences in clinical parameter is mainly due to differences in 

treatment approaches and outcomes between the new and retreatment type of TB patients.  

We do not think that the lack of controls would significantly bias the results and believe it would only 

effect the power; the effects of all potentially important variables are still in the model and are 

presented allowing the reader to decide if further investigation is needed. We believe these results still 

provide valuable preliminary information, but acknowledge this as a limitation and have such re-

iterated the study design as a limitation in the discussion. (Lines 341-343)  
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4. The cases were mostly young males with more treatment failures, remained positive after 4-5 

months of treatment with adverse effects and history of complications and hospitalizations. I was 

wondering how the authors had adjusted for age and sex in their multivariate model?  

 

Response to observation 4:  

We tried to restrict the numbers of variables related to previous TB treatment in the current model to 

include only variables that had a priori evidence or were deemed potentially important through our 

content knowledge. Given the discrepancy in age and sex we had also tested the model adjusting for 

age and sex which showed the similar direction of association with our presented model. For 

completeness, we have now included the results from the model that included age and sex (see 

revised table 4). We also have revised the abstracts (lines 18-21) and the logistic regression analysis 

section (lines 217-221) according to the revised table.  

 

5. It was surprising to observe that supervised treatment under DOT and type of treatment centre as 

DOTS centre emerged as high impact risk factors (Table 4). I think this should be considered very 

carefully as the results are contradictory to global evidence. The authors have discussed this at length 

but might like to consider whether the sample and sampling have any impact on these findings. And 

also might like to consider the coding of absence of DOT and type private treatment unit as more risky 

(but coded here as no risk “1”) than presence of DOT and DOTS centre. Shouldn’t be the hypothesis 

be otherwise than tested here?  

 

Response to observation 5:  

We also tried using the reference level both ways and it gave similar result. For example, if we 

consider presence of DOT as reference level it showed an Odds ratio less than one (OR 0.26) with 

the similar p value(0.004), which also means that absence of supervised treatment under may have 

less chance to contract MDR-TB. This reason for this contradictory finding could be due to one of the 

limitation that we have already mentioned that we do not have information of other previous treatment 

episodes. These patients might have experienced absence of supervised treatment in earlier 

episodes which might have led to development of drug resistance.  

 

6. Are the anti TB drugs (First and second line) available in private market in Bangladesh? If not, 

those who were treated in the private sector must be mostly with un-recognized regimens and might 

have contributed to the development of MDR-TB.  

I think the results should be interpreted keeping these issues in mind and the discussion should 

shape around the findings considering these limitations.  

 

Response:  

We have revised our manuscript accordingly (line306-308).  

 

Some minor observations:  

Abstract- It is not clear that this study was done in a subset of previous collected larger sample in the 

design part.  

Response:  

We have revised our manuscript accordingly (line 5).  

 

Introduction- Lines 42-43: Not clear. “..the estimate of MDR-TB …….five times higher “of what? I 

suggest providing definitions of drug resistance TB and MDR-TB here.  

Response:  

The estimate for MDR-TB incidence is at least five times higher than the reported cases. We have 

included the definition of MDR-TB and have revised our manuscript accordingly. (Lines 41-42 and 

lines 45-46)  
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Line 49: …any other type… Please specify.  

Response:  

We have revised our manuscript accordingly. (Lines 52-55)  

 

Lines 62-63: estimates of which year or cumulative?  

Response:  

It was the number in the year 2013. We have revised our manuscript accordingly (line 68).  

 

Lines 63-65: A study or a report?  

Response:  

We have revised the reference (line 70).  

 

Methods- Lines 91-94: Consent taken from non-MDR TB cases? Please mention.  

Response:  

We conducted the interview and record review after getting consent from all participants including 

MDR-TB and non-MDR-TB. We have included revised the manuscript accordingly (Line 98-99). It has 

also been mentioned under the ethics consideration section.  

 

Results- Tables should have total sample numbers at the column heads (Tables 1-3).  

Response:  

We have revised the Tables 1-3 accordingly.  

 

Lines 156-159: Duplication (Mentioned in the methods section already).  

Response:  

We have removed the lines from discussion.  

 

Lines 175-176: Results not shown in the table.  

Response:  

We have revised the manuscript. (Lines 185-186)  

 

Lines 185-188 (Follow up data) do not tally with the table. Table 4: please provide the p values.  

Response:  

We have revised the table 3 and 4 accordingly.  

 

Discussion-Lines 219-221: could be in the introduction or methods section.  

Response:  

We have revised the manuscript accordingly. (Lines 70-71)  

 

Reviewer: 2  

The present manuscript describes the risk factors that lead to multidrug-resistant tuberculosis (MDR-

TB) in Bangladesh by analyzing data obtained from personal interviews and records of patients who 

were diagnosed with MDR-TB or non-MDR-TB and were previously treated for TB. Contrary to the 

author’s claim (Page 3, Lines 31-32), several previous studies (Please see Amin et al., Ibrahim Med. 

Coll. J. 2009, 3: 29-33; Flora et al., Bangladesh Med. Res Council Bull, 2013, 39: 34-41; Kamal et al., 

Int. J. Tuberc. Lung Dis., 2015, 19: 151-156) have described factors that lead to development of 

MDR-TB in Bangladesh and one of these paper was also cited in their previous study (Rifat et al., 

PLOS One, 2014, 9: e105214) from which the cases were selected for this study and is repeatedly 

cited (Ref. no. 18) throughout this manuscript. The findings of this study are very similar to what has 

already been reported from several countries including Bangladesh. Furthermore, the manuscript is 

based on MDR-TB patients who were treated with category II regimen which was known to cause 

amplification of drug resistance in M. tuberculosis and which is no longer advocated by WHO and has 

been discontinued by various National Tuberculosis Programs (NTPs).  
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Minor comments:  

1. Page 2, Line 4: … development of multidrug-resistant tuberculosis in Bangladesh.  

Response:  

We have revised the manuscript accordingly (line 4).  

2. Page 2, Lines 14-15, Page 3, Lines 26-27 and Page 8, Lines 159-160. The text is different. Which 

one is true? (64.5% of all patients or 64.5% of MDR-TB patients)  

Response:  

It will be 54% of all patients and 64.5% of the MDR-TB patients. We have revised it accordingly (line 

15).  

 

3. Page 4, Lines 59-61. Ref. 3 should be replaced by a more appropriate and specific reference 

describing these data (Kamal et al., Int. J. Tuberc. Lung Dis., 2015, 19: 151-156).  

Response:  

We have included the mentioned reference in the manuscript. (Lines 66)  

 

4. Page 5, Lines 64-65. Ref. 3 should be replaced by more appropriate and specific references 

describing these data (Flora et al., Bangladesh Med. Res Council Bull, 2013, 39: 34-41; Kamal et al., 

Int. J. Tuberc. Lung Dis., 2015, 19: 151-156).  

Response:  

We have included the mentioned two references in the manuscript. (Lines 70)  

 

5. Page 5, Lines 84-86. Were non-MDR-TB patients also selected based on X-pert-positive but 

negative for RIF resistance results?  

Response:  

Non-MDR-TB patients were diagnosed through sputum smear microscopy or other investigations (X-

ray, FNAC or Biopsy) as per NTP definition and guidelines. It was not feasible to confirm drug 

susceptibility using Drug Sensitivity Testing (DST) of the non-MDR-TB patients, as only high-risk 

patients are routinely tested in Bangladesh and we did not have fund for this. We have mentioned this 

under the limitation paragraph (lines 345-347).  

 

6. Page 6, Line 91. Ref. no. 20 should be replaced by a more appropriate and specific reference 

describing these data (Kamal et al., Int. J. Tuberc. Lung Dis., 2015, 19: 151-156).  

Response:  

We have replaced the reference in the manuscript. (Line 98)  

 

7. Page 6, Lines 91-93. These tests not only do not discriminate drug-susceptible TB from MDR-TB 

but also are not specific for M. tuberculosis infection (do not distinguish TB from non-tuberculous 

mycobacterial infection).  

Response:  

We agree with this observation. It was not feasible to confirm drug susceptibility using Drug Sensitivity 

Testing (DST) of the non-MDR-TB patients, as only high-risk patients are routinely tested in 

Bangladesh and we did not have fund for this. We have mentioned this under the limitation paragraph 

(lines 345-347).  

 

8. Page 6, Lines 99-101 and Page 9, Lines 163-165. This is old information. These regimens have 

been abandoned by WHO and NTPs of various countries including Bangladesh for treatment of 

previously-treated TB patients.  

Response:  

According to the most recent Operation guideline of National TB control Programme in Bangladesh, 

category 2 regimen for retreatment tuberculosis patients is still recommended. However, the 

retreatment patient may undergo an X-pert or other DST tests and if is diagnosed as MDR-TB, he/she 

will receive the second line treatment for MDR-TB. If the patient is found to be drug sensitive, he/she 
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will continue the category-2 regimen.  

(Source: National TB Control Programme DGoHS, Bangladesh. National Guidelines and Operational 

Manual for Tuberculosis Control. Fifth edition. 2015.)  

 

9. Page 7, Lines 123-124. Microscopy for acid-fast bacilli cannot distinguish drug-susceptible TB from 

MDR-TB.  

Response:  

We agree with this observation. We have mentioned EQA as a quality control mechanism of the 

diagnostic procedure. It was not feasible to confirm drug susceptibility using Drug Sensitivity Testing 

(DST) of the non-MDR-TB patients, as only high-risk patients are routinely tested in Bangladesh and 

we did not have fund for this. We have mentioned this under the limitation paragraph (lines 345-347).  

 

10. Page 7, Line 132. How recall of information by mostly uneducated TB patients could have 

accurately identified these parameters. The inclusion of nearly all pulmonary TB patients either 

reflects a selection bias or the patients had more extensive disease including both pulmonary and 

extra-pulmonary sites. The authors should have clearly described which information was obtained 

from interviews only and which was retrieved from review of records.  

Response:  

Site of previous tuberculosis, treatment regimen and treatment outcome related information was 

collected from record review. We have revised the manuscript regarding the source of information 

(lines 128-129).  

 

11. The Discussion is mostly speculative and excessively long.  

Response:  

We have reduced some part of the discussion following first reviewer’s comment. 

 

VERSION 2 - REVIEW 

REVIEWER Shahed Hossain 
icddr,b  
Bangladesh 

REVIEW RETURNED 21-Jul-2015 

 

GENERAL COMMENTS The revised manuscript is much improved from the earlier version. 
Still remains some issues that need clarification to improve the 
paper further more. First of all it should be stated that the sample 
size and power might be adequate for initial risk factor study, but this 
sub set of sample did probably not justify for this study. As this study 
deferred in its objectives and outcomes with the mother study.  
1. The first paragraph of the result section can be transferred to 
Methods section with the exception of the last sentence (lines 169-
170)  
2. Line 174: Not all non-MDR patients, rather result was reported 
from one third of them, were treated with Cat 1. Can it be clarified “If 
previous treatment category for the rest of the two third was not 
available, how they were included in the previously treated group?”  
3. Lines 178-179: Again result was available from only 14 of the 
Non-MDR patients  
4. Lines 190-194: If previous treatment regimen was not known then 
how the completion of treatment information recorded?  
5. Only 10 (4.1%) of the MDR-TB patients were treated in the private 
clinic. Then, please explain how 52(21.6%) of the MDR-TB patients 
were under unsupervised treatment. Is this normal to have 
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unsupervised treatment even when registered under a DOTS 
centre?  
6. Need to include age group distribution numbers in the Table 1 
(Demographic and clinical characteristics)  
7. Line 237: Not a major cause, as the number of respondents was 
very few.  
8. Might consider to update the reference no. 18, as more recent 
reports are available) 

 

VERSION 2 – AUTHOR RESPONSE 

Comment: The revised manuscript is much improved from the earlier version. Still remains some 

issues that need clarification to improve the paper further more. First of all it should be stated that the 

sample size and power might be adequate for initial risk factor study, but this sub set of sample did 

probably not justify for this study. As this study deferred in its objectives and outcomes with the 

mother study.  

 

Response: We acknowledge the comment of the reviewer. We have revised the manuscript 

accordingly under the limitation paragraph (lines 342-344).  

 

1. The first paragraph of the result section can be transferred to Methods section with the exception of 

the last sentence (lines 169-170)  

 

Response: We have revised the manuscript accordingly (lines 79-83).  

 

2. Line 174: Not all non-MDR patients, rather result was reported from one third of them, were treated 

with Cat 1. Can it be clarified “If previous treatment category for the rest of the two third was not 

available, how they were included in the previously treated group?”  

3. Lines 178-179: Again result was available from only 14 of the Non-MDR patients  

 

Response to 2 and 3: Previous history of TB treatment and number of episodes were based on 

patients’ statement. We have included this definition in the revised manuscript under method section 

(lines 90-91).  

We have also mentioned the source of data under the data collection section (lines 127-30). Some 

clinical information such as treatment regimen, extension and outcome were collected from records, 

to maintain accuracy. For some patients, it was not possible to get information regarding the previous 

treatment outcome (19%), treatment extension (9%) and previous treatment regimen (11%), from the 

records. We also excluded these variables under multivariable models for missing data, as mentioned 

in lines 144 -149.  

We have revised the result section following this comment (172-175)  

 

4. Lines 190-194: If previous treatment regimen was not known then how the completion of treatment 

information recorded?  

 

Response: Treatment completion and the reason were based on patient’s interview. We have revised 

the manuscript accordingly (187-191).  

 

5. Only 10 (4.1%) of the MDR-TB patients were treated in the private clinic. Then, please explain how 

52(21.6%) of the MDR-TB patients were under unsupervised treatment. Is this normal to have 

unsupervised treatment even when registered under a DOTS centre?  

 

Response: Supervised treatment status as well as the previous treatment centre was collected from 

patient interview. Although majority were enrolled in a DOTS centre, a number of patients reported 
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unsupervised treatment during their previous treatment. We have revised the manuscript (lines 197-

203).  

 

6. Need to include age group distribution numbers in the Table 1 (Demographic and clinical 

characteristics)  

 

Response: We have revised the Table-1, accordingly.  

 

7. Line 237: Not a major cause, as the number of respondents was very few.  

 

Response: We have revised the manuscript accordingly (lines 235-236)  

 

8. Might consider to update the reference no. 18, as more recent reports are available)  

 

Response: We have revised the reference 18. 

VERSION 3 - REVIEW 

REVIEWER Shahed Hossain 
icddr,b, Bangladesh 

REVIEW RETURNED 08-Aug-2015 

 

GENERAL COMMENTS The revised version addressed the issues raised earlier. Only one 
observation: the authors may consider to move the the last sentence 
under "conclusion" of the abstract to the "results" section of the 
abstract.   
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