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VERSION 1 - REVIEW 

REVIEWER Robert Wallis 
Aurum Institute, South Africa 

REVIEW RETURNED 20-Nov-2014 

 

GENERAL COMMENTS This manuscript examined urine LAM over time in about 100 
patients, nearly all of whom also had HIV infection. The main finding 
was that with TB treatment, LAM declined over time except in the 
patients with advanced HIV disease, who had the highest levels at 
baseline and did not decline by month 2. I am not aware of other 
longitudinal studies like this, making the study of potential interest. 
However, there is a major shortcoming in that a positive urine LAM 
test is the result of 2 infections - MTB and HIV - and we only know 
about treatment of one of these. During the period of this study 
(2008-2010) policies in South Africa regarding HIV treatment were at 
best in flux, and implementation was uncertain. Indeed, the 
guidelines cited were only published in 2012. The authors describe 
increased mortality in patients with high LAM after 2 months. It 
appears from table 2 that these individuals most likely had high LAM 
at baseline and very low CD4 counts. The deaths are late events, 
occurring at completion of TB treatment or years later. There was no 
evidence presented of TB treatment failure, drug resistance, or 
relapse. It seems quite likely to me therefore that many or most of 
these deaths were HIV-related and not due to TB per se. In the 
absence of any clear evidence of TB-related deaths, it seems 
equally likely to propose that sequential measurement of urine LAM 
in this population might actually serve to monitor the effectiveness of 
HIV treatment rather than TB.  
Specific issues.  
1. The population under study is highly enriched for TB+advanced 
AIDS, based on the selection criteria, (unable to produce sputum or 
2 negative smears, apparently without the requirement for an 
abnormal chest radiograph). This should be stated in the abstract.  
2. The symptoms are very nonspecific, and could be attributable to 
TB or HIV or both. I don't know how to interpret them.  
3. My study (reference 4) did not advocate using 2 month culture to 
monitor patient's response to treatment, but rather to evaluate TB 
regimens.  
4. Table 4 needs to include a similar section for baseline LAM.   
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REVIEWER Daniela Cirillo 
Ospedale San raffaele Milano 

REVIEW RETURNED 06-Dec-2014 

 

GENERAL COMMENTS In the manuscript “Urine Lipoarabinomannan to Monitor anti-
Tuberculosis Therapy Response and Predict Mortality in an HIV-
endemic Region: A Prospective Cohort Study” by P Drain et al the 
Authors described a prospective cohort study aimed at the 
evaluation of the rapid urine lipoarabinomannan (LAM) test as a 
prognostic biomarker for the response to anti-tuberculosis (TB) 
therapy in HIV coinfected patients. They conclude that the LAM 
could have a value in predicting the therapy outcome in HIV positive 
patients and its persistent positivity is associate to mortality in smear 
positive patients.  
The study is well designed, unfortunately the study size (80 
participants) is limited and as the Authors acknowledge is not 
powered to really detect differences in clinical improvement. 
Unfortunately the smear negative patients are also LAM negative.  
A much larger study is needed to correlate LAM variation to 
occurrence of drug resistance or absence to therapy response.  
Unfortunately this results were somehow expected and the clinical 
use of LAM for patient’s management remains sadly to be 
determined.  
  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer #1:  

 

This manuscript examined urine LAM over time in about 100 patients, nearly all of whom also had HIV 

infection. The main finding was that with TB treatment, LAM declined over time except in the patients 

with advanced HIV disease, who had the highest levels at baseline and did not decline by month 2. I 

am not aware of other longitudinal studies like this, making the study of potential interest. However, 

there is a major shortcoming in that a positive urine LAM test is the result of 2 infections - MTB and 

HIV - and we only know about treatment of one of these. During the period of this study (2008-2010) 

policies in South Africa regarding HIV treatment were at best in flux, and implementation was 

uncertain. Indeed, the guidelines cited were only published in 2012. The authors describe increased 

mortality in patients with high LAM after 2 months. It appears from table 2 that these individuals most 

likely had high LAM at baseline and very low CD4 counts. The deaths are late events, occurring at 

completion of TB treatment or years later. There was no evidence presented of TB treatment failure, 

drug resistance, or relapse. It seems quite likely to me therefore that many or most of these deaths 

were HIV-related and not due to TB per se. In the absence of any clear evidence of TB-related 

deaths, it seems equally likely to propose that sequential measurement of urine LAM in this 

population might actually serve to monitor the effectiveness of HIV treatment rather than TB.  

 

Response: Throughout the conduct of the study, we followed South African recommended guidelines 

for initiating antiretroviral therapy among HIV-infected participants. We have changed the reference 

#15 to reflect the South African HIV guidelines closer to the conduct of the study. During the study 

period (2008-2010), early initiation of antiretroviral therapy was recommended or practiced for 

participants with active pulmonary TB.  

 

The reviewer points out that we did not assess the cause of death, and outcomes might be 

confounded by other illnesses including AIDS. The LAM glycolipid is present in the cell wall of 

Mycobacterium, so the presence of LAM in urine at 2 months likely suggests the continued presence 
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of active TB. While the majority were HIV-infected with low CD4 counts, the multivariate hazard 

models were adjusted for both HIV status and CD4 count. We have added an acknowledgement in 

the Discussion section that not assessing the cause of death was a study limitation.  

 

Manuscript Revisions:  

We changed reference #15 to the following: “National Department of Health, Republic of South Africa. 

Clinical guidelines for the management of HIV & AIDS in adults and adolescents. South Africa, 2010.” 

We then renumbered the references throughout the text.  

 

We added the following phrase in the Discussion section (page 14): “An induced sputum sample for 

culture is an imperfect gold standard test for pulmonary TB; the cause of a participant’s death was not 

available.”  

 

 

 

Specific issues.  

1. The population under study is highly enriched for TB+ advanced AIDS, based on the selection 

criteria, (unable to produce sputum or 2 negative smears, apparently without the requirement for an 

abnormal chest radiograph). This should be stated in the abstract.  

 

Response: Our objective was to recruit participants who were likely to have active pulmonary TB. We 

modified the abstract to indicate that this study population, based on the selection criteria, is highly 

enriched for TB+ advanced AIDS.  

 

Manuscript Revisions: We modified the following sentence in the Abstract Participants section (page 

4): “Adults (≥18 years) with ≥2 TB-related symptoms (cough, fever, weight loss, night sweats) for ≥2 

weeks being initiated on anti-TB therapy.”  

 

 

2. The symptoms are very nonspecific, and could be attributable to TB or HIV or both. I don't know 

how to interpret them.  

 

Response: We assessed 4 symptoms (cough, fever, weight loss, night sweats) that are commonly 

associated with active TB, and recommended by the World Health Organization as a screening tool 

for active TB. We agree that they are non-specific for active TB, which further highlights the need for 

more specific biomarkers at initial diagnosis and during subsequent clinical visits. We have included 

reference to these symptoms being endorsed by the WHO.  

 

Manuscript Revisions: We added the WHO reference to the following sentence in the Methods section 

(page 7): “In brief, eligible participants were ≥18 years old, had high probability of pulmonary TB 

based on the presence of at least two of four TB-related symptoms (cough, fever, weight loss, night 

sweats)14 for at least two weeks, and were either unable to produce a respiratory sputum sample or 

had at least two negative expectorated sputum samples for acid-fast bacilli (AFB) by smear 

microscopy.”  

 

We added the following as reference #14: “World Health Organization. Systematic screening for 

active tuberculosis: principles and recommendations. Geneva, World Health Organization, 2013 

(WHO/HTM/TB/2013.04).”  

 

 

 

3. My study (reference 4) did not advocate using 2-month culture to monitor patient's response to 
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treatment, but rather to evaluate TB regimens.  

 

Response: We have added the suggestion of using the 2-month culture to monitor a patient’s 

response to treatment to the Introduction.  

 

Manuscript Revisions: We modified the following sentence in the Introduction section (page 5): “The 

HIV/AIDS epidemic has spurred a resurgence of TB, and new diagnostic tools are needed for 

diagnosing TB, monitoring a patient’s response to treatment, and evaluating the efficacy of various TB 

regimens.2-4”  

 

 

4. Table 4 needs to include a similar section for baseline LAM.  

 

Response: We included the similar data for baseline LAM results in Table 4.  

 

Manuscript Revisions: We added the data for baseline LAM results in Table 4 (page 27).  

 

 

Reviewer #2:  

 

In the manuscript “Urine Lipoarabinomannan to Monitor anti-Tuberculosis Therapy Response and 

Predict Mortality in an HIV-endemic Region: A Prospective Cohort Study” by P Drain et al the Authors 

described a prospective cohort study aimed at the evaluation of the rapid urine lipoarabinomannan 

(LAM) test as a prognostic biomarker for the response to anti-tuberculosis (TB) therapy in HIV 

coinfected patients. They conclude that the LAM could have a value in predicting the therapy outcome 

in HIV positive patients and its persistent positivity is associated with mortality in smear positive 

patients.  

 

The study is well designed, unfortunately the study size (80 participants) is limited and as the Authors 

acknowledge is not powered to really detect differences in clinical improvement. Unfortunately the 

smear negative patients are also LAM negative. A much larger study is needed to correlate LAM 

variation to occurrence of drug resistance or absence to therapy response. Unfortunately these 

results were somehow expected and the clinical use of LAM for patient’s management remains sadly 

to be determined.  

 

Response: We agree with the reviewer that a larger study is warranted. Since the results from this 

study are encouraging, we are currently in the process of planning a larger clinical trial that will 

include assessment of drug-resistance and response to treatment. We have revised the last 

paragraph of the discussion section to highlight the need to confirm these results in a larger clinical 

trial.  

 

Manuscript Revisions: We revised the following sentence in the Discussion section (page 17): “Since 

urine LAM testing has several appealing properties and may be used at the clinical point-of-care, a 

larger clinical trial is warranted to determine if a persistently positive urine LAM is associated with 

drug-resistant TB, poor medication adherence, or absence of a therapeutic response.” 
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VERSION 2 – REVIEW 

REVIEWER Robert Wallis 
Aurum Institute  
South Africa 

REVIEW RETURNED 21-Jan-2015 

 

GENERAL COMMENTS This revised manuscript examined urine LAM during TB treatment in 
a cohort in which most patients had advanced HIV infection. The 
main findings were that LAM was elevated at diagnosis and declined 
with treatment, and patients with persistently elevated LAM were at 
risk of death. The findings that LAM declined in most patients 
remains of interest. However, I remain very concerned that the 
deaths are due to progression of HIV, not occult TB treatment failure 
as the authors suggest. I believe the authors are correct that high 
LAM levels at diagnosis indicate a high total body TB burden. They 
are incorrect in thinking that sustained levels during treatment 
indicate sustained TB replication. This may simply represent the 
balance between LAM "secretion" by bacilli, dissociation of LAM 
from dead or dying bacilli, and limited renal excretion (as occurs with 
other polysaccharide antigens). In the absence of other information 
regarding cause of death, or any microbiologic evidence of TB 
treatment failure or relapse, I would be very cautious in attributing 
deaths to TB. I am concerned that readers will interpret a persistent 
positive LAM as indicating TB treatment failure, and alter TB 
treatment, when it is much more likely that these patients need HIV 
ART started or changed. No information has been provided as to 
whether patients actually were started on ART, or whether there was 
a virologic response to ART, despite my previous request for this 
information. The deaths cannot be interpreted in the absence of this 
information. The lack of this information must be stated in the 
abstract and in study limitations.  
 
Specific issues.  
The tables need to indicate these are log transformed LAM values.  

 

VERSION 2 – AUTHOR RESPONSE 

 

Reviewer #1:  

 

This revised manuscript examined urine LAM during TB treatment in a cohort in which most patients 

had advanced HIV infection. The main findings were that LAM was elevated at diagnosis and declined 

with treatment, and patients with persistently elevated LAM were at risk of death. The findings that 

LAM declined in most patients remains of interest. However, I remain very concerned that the deaths 

are due to progression of HIV, not occult TB treatment failure as the authors suggest. I believe the 

authors are correct that high LAM levels at diagnosis indicate a high total body TB burden. They are 

incorrect in thinking that sustained levels during treatment indicate sustained TB replication. This may 

simply represent the balance between LAM "secretion" by bacilli, dissociation of LAM from dead or 

dying bacilli, and limited renal excretion (as occurs with other polysaccharide antigens). In the 

absence of other information regarding cause of death, or any microbiologic evidence of TB treatment 

failure or relapse, I would be very cautious in attributing deaths to TB. I am concerned that readers 

will interpret a persistent positive LAM as indicating TB treatment failure, and alter TB treatment, 

when it is much more likely that these patients need HIV ART started or changed.  
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Response: We agree with the reviewer’s clinical interpretation of decreasing urine LAM levels in this 

context. We have revised the Discussion section to include these additional possible causes for 

decreasing urine LAM levels.  

 

Manuscript Revisions: We have added the following sentence in the Discussion section (page 16): 

“However, decreasing urine LAM levels may simply represent a change in the balance between LAM 

release by dead or dying bacilli and limited renal excretion.”  

 

 

 

No information has been provided as to whether patients actually were started on ART, or whether 

there was a virologic response to ART, despite my previous request for this information. The deaths 

cannot be interpreted in the absence of this information. The lack of this information must be stated in 

the abstract and in study limitations.  

 

Response: We followed South African recommended guidelines for initiating antiretroviral therapy 

among HIV-infected participants. During the study period (2008-2010), early initiation of antiretroviral 

therapy was not recommended or practiced for participants with active pulmonary TB, due to fear of 

drug toxicity, drug interactions and immune reconstitution inflammatory syndrome (IRIS). Within our 

cohort, those eligible and started on antiretroviral therapy were started a mean duration of 138.2 

(standard deviation ±92.1) days after initiation of anti-TB therapy. There was no difference in 

outcomes between those who initiated ART and those who did not initiate ART.  

 

Manuscript Revisions: We added the following sentence to the Results section (page 11): “Within this 

cohort, those eligible and started on antiretroviral therapy were started a mean duration of 138.2 

(standard deviation ±92.1) days after initiation of anti-TB therapy.”  

 

 

Specific issues.  

The tables need to indicate these are log transformed LAM values.  

 

Response: The natural log transformation of urine LAM grade was performed for to assess a 

significant decrease for longitudinal regression models, which are based on continuous LAM values 

shown in Figure 1A and 1B. The presentation of data in the tables is based on dichotomous urine 

LAM grade, and these analyses did not require a log transformation of urine LAM values. We have 

added the suggested change to the description for Figure 1A and 1B.  

 

Manuscript Revisions: We added the following sentence to the Description of Figures 1A and 1B 

(page 29): “We used natural-log transformed values of urine LAM grade to assess significant 

decrease for longitudinal regression models.” 

VERSION 3 – REVIEW 

REVIEWER Robert Wallis 
Aurum Institute South Africa 

REVIEW RETURNED 03-Feb-2015 

 

GENERAL COMMENTS This paper would benefit from a short editorial discussing the 
disconnect between "treatment effect" and the long term outcomes.   
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