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ARTICLE DETAILS 
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AUTHORS Alcaide, Maria; Chisembele, Maureen; Malupande, Emeria; Arheart, 
Ed.D, Kristopher; Fischl, Margaret; Jones, Deborah 

 

VERSION 1 - REVIEW 

REVIEWER Jo-Ann Passmore 
University of Cape Town  
South Africa 

REVIEW RETURNED 18-Jul-2015 

 

GENERAL COMMENTS Alcaide et al. evaluates the influence of bacterial vaginosis and 
intravaginal practices on HIV genital shedding in women on anti-
retroviral therapy. They show that intravaginal practices increase risk 
for bacterial vaginosis significantly, although do not increase risk for 
HIV shedding from women using anti-retroviral drugs. The study is 
well performed, clear and important to the field. I have no major 
recommendations that would improve the quality of the manuscript, 
except that it would have been interesting for the authors (page 8 
lines 41-45) to comment anecdotally on the sexual practices or BV 
status of the 8 women found to be shedding genital HIV despite 
having fully suppressed plasma viral loads.  

 

REVIEWER Renee Donahue Carlson and Anandi Sheth 
Emory University School of Medicine, Department of Medicine, 
Division of Infectious Diseases, Atlanta, GA, USA 

REVIEW RETURNED 07-Aug-2015 

 

GENERAL COMMENTS Alcaide and colleagues, in the cross-sectional study “Bacterial 
vaginosis, intravaginal practices and HIV genital shedding: 
implications of HIV transmission and women’s health,” evaluated the 
associations between HIV-1 viral shedding, BV and intravaginal 
practices in ART-treated women in Zambia. Given the fact that HIV-
1 viral shedding can occur in virologically suppressed women, and 
prior reports of increased cervicovaginal HIV shedding in the setting 
of BV, which is common in HIV-infected women, these topics are 
relevant areas of research. Intravaginal practices have been 
associated with BV and are common, particularly in Sub-Saharan 
Africa, where IVP may have a major impact on BV, HIV shedding 
and risk for HIV transmission. Thus, this area of clinical research is 
relevant to ongoing HIV-prevention and women’s health, and 
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publication in this area would add to the literature. The primary 
strengths of the current study include the relevant study population 
of Sub-Saharan African women, one of the largest groups of HIV-
infected individuals worldwide, who are taking ART. The authors 
collected detailed information on various specific types of 
intravaginal exposures and practices as well as their reported 
reasons for their use which is novel descriptive work and that is 
likely to inform future interventions in this study population. However, 
there are several limitations of this manuscript including missing 
details from the STROBE checklist for cross-sectional studies, clarity 
on the research question and in the writing style, and in assessment 
for confounding, which need to be further addressed before this 
manuscript should be considered for publication. Specific comments 
are listed:  
 
Major comments:  
1. The detailed descriptions of types, frequencies, and reasons for 
IVP in this study population is novel and should be highlighted as 
one of the study’s primary objectives.  
2. The description of the study design would benefit from added 
detail (consider using the PICOT criteria (Haynes R. Forming 
Research Questions. J Clin Epidemiol. 2006; 59: 881-6). Primarily, 
regarding the source of study participants, an interventional “larger 
study” is mentioned as the source population, but the level of 
involvement prior to this cross-sectional study and the type of 
intervention are not stated but could limit external validity of this 
analysis if participants had already been a part of the intervention 
group.  
3. Methods should also include dates of recruitment/data collection, 
types of antiretroviral therapy participants were taking (if available), 
when the CD4 count was measured in relation to the study 
participation (whether this is baseline or current).  
4. Clarity in statistical methods is required. The statistical test used 
for evaluating univariate associations should be included in the 
manuscript (ex., Chi-square, etc). Furthermore, this study reports 
univariate and multivariable relative risks (RR) as the main outcome 
measures, however given the study design is cross-sectional and 
incidence cannot be evaluated unless a cohort study design is used, 
the outcome measures may more appropriately described as 
prevalence ratios. Criteria for variable inclusion in multivariable 
models should be clarified- was significance at alpha=0.05 in 
univariate analysis used for inclusion? A footnote should be added 
to Table 3 that reports the variables included in the final 
multivariable models (is it only those variables listed in the tables?). 
How missing values are handled is not mentioned in the methods 
section and also should be added.  
5. Tables require additional clarity and consistency. In Table 1, 
several variables are listed in the results text and not included in the 
table but should be (for example, “reporting having other sexual 
partners in the past month” and variables included in the “Genital 
examination” section). In Table 2, the N (%) of the study population 
in each category with/ without BV or with/ without shedding should 
be reported (p-values are redundant and could be excluded to make 
space for these additional columns).  
6. In order to highlight these novel data, the authors should consider 
a separate table describing specific IVP modalities, rates of 
individual and combined use (by IVP modality), and reasons for 
each.  
7. The study aimed to evaluate the associations between IVP and 
BV, and IVP and genital HIV shedding. However, the study was 
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limited in evaluations of these associations due to very high rates of 
daily IVP and low rates of genital HIV shedding. Given these rates, 
sample size may have limited the ability to detect associations. This 
should be specified in the discussion/ limitations.  
8. In assessing for confounding with multivariable models for the two 
primary outcomes of interest (BV and genital HIV shedding), this 
study used a data-based approach where only predictors identified 
to be statistically significant in this study were included in 
multivariable models. The authors should instead include known 
strong risk factors for BV or HIV shedding in the models to address 
confounding by these risk factors (even though they may not have 
been statistically significant predictors in this study due to small 
sample size or other reasons). For example, in the case of BV where 
multiple sex partners, lack of condom use, etc., have been identified 
previously as major risk factors, leaving these factors out of the 
model yields the measure of association between IVP and BV 
potentially confounded by these factors. Also, in particular, the 
presence of STIs and exposure to semen may both be powerful 
confounders in the relationship between BV and IVP, and the 
relationship between IVP and HIV shedding. If these were not 
measured, their potential role in confounding should be mentioned in 
the discussion.  
9. The study asserts it is the first to evaluate the relationship 
between IVP, BV and HIV shedding. However, a number of prior 
studies exist which individually detail the associations between 
various intravaginal practices and BV, as well as between IVP and 
HIV RNA shedding. For example, Low and colleagues (JAIDS 
(2014) 65(2): 237-245) reported a large longitudinal study of 188 
ART-treated HIV-1 infected women in Burkina Faso over 8 years to 
identify the frequency and determinants of genital HIV shedding. 
Reported regular vaginal douching was not found to be associated 
with the presence or quantity of cervicovaginal HIV shedding 
including after adjustment for plasma viral load while the presence of 
BV was strongly associated with cervicovaginal HIV-1 RNA quantity, 
as has been reported by others.  
10. This study would benefit from further discussion of the limitations 
inherent in this cross-sectional study and potential reasons for 
disparate results identified in this study (such as the lack of an 
identified association between BV and HIV RNA vaginal shedding). 
This cross-sectional study, as mentioned by the authors, is unable to 
establish a causal association between IVP and BV. Thus, this study 
cannot specifically support the author’s claim of a need for a 
“culturally tailored IVP intervention to decrease BV as an essential 
component of any women’s health program,” when separate 
evidence of the effectiveness of such a program has not yet been 
published. However, this study does support the need for additional 
studies to further assess causality in the associations between IVP 
and BV in ART-treated, HIV-infected women as well as the need for 
studies on interventions aimed to decrease BV in high prevalence 
settings.  
 
Minor comments:  
1. Grammatical errors are noted and should be corrected, and some 
sentences require stylistic changes for clarity (for ex., page 6, line 
50).  
2. Please add the lower limit of detection and/or quantification for 
plasma and CVL HIV-1 RNA.  
3. Please specify how/ where the vaginal swab was collected (ie. 
posterior fornix, mid-vaginal, etc.) and method of vaginal pH testing. 
Also, further specification of the method of laboratory staff training 
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for performing the Nugent score, and if any quality control measures 
were used, would improve the ability to assess for bias of one of the 
study’s primary outcomes due to measurement error.  
4. In Table 1, the sub-header “bacterial vaginosis (Nugent score)” 
may be more clearly labeled “Vaginal Flora (Nugent Score).”  
5. In cases where reported measures may not be normally 
distributed, reporting of a median and interquartile range, may be 
more appropriate than reporting the mean and standard deviation 
(such as for HIV RNA viral loads). 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name Jo-Ann Passmore  

Institution and Country University of Cape Town  

South Africa  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

Alcaide et al. evaluates the influence of bacterial vaginosis and intravaginal practices on HIV genital 

shedding in women on anti-retroviral therapy. They show that intravaginal practices increase risk for 

bacterial vaginosis significantly, although do not increase risk for HIV shedding from women using 

anti-retroviral drugs. The study is well performed, clear and important to the field. I have no major 

recommendations that would improve the quality of the manuscript, except that it would have been 

interesting for the authors (page 8 lines 41-45) to comment anecdotally on the sexual practices or BV 

status of the 8 women found to be shedding genital HIV despite having fully suppressed plasma viral 

loads.  

 

Response: comments on the sexual practices and BV status in the women with shedding and 

suppressed plasma viral load have been added in the results section.  

 

Reviewer: 2  

 

Reviewer Name Renee Donahue Carlson and Anandi Sheth  

Institution and Country Emory University School of Medicine, Department of Medicine, Division of 

Infectious Diseases, Atlanta, GA, USA  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

Alcaide and colleagues, in the cross-sectional study “Bacterial vaginosis, intravaginal practices and 

HIV genital shedding: implications of HIV transmission and women’s health,” evaluated the 

associations between HIV-1 viral shedding, BV and intravaginal practices in ART-treated women in 

Zambia. Given the fact that HIV-1 viral shedding can occur in virologically suppressed women, and 

prior reports of increased cervicovaginal HIV shedding in the setting of BV, which is common in HIV-

infected women, these topics are relevant areas of research. Intravaginal practices have been 

associated with BV and are common, particularly in Sub-Saharan Africa, where IVP may have a major 

impact on BV, HIV shedding and risk for HIV transmission. Thus, this area of clinical research is 

relevant to ongoing HIV-prevention and women’s health, and publication in this area would add to the 

literature. The primary strengths of the current study include the relevant study population of Sub-

Saharan African women, one of the largest groups of HIV-infected individuals worldwide, who are 

taking ART. The authors collected detailed information on various specific types of intravaginal 

exposures and practices as well as their reported reasons for their use which is novel descriptive work 

and that is likely to inform future interventions in this study population. However, there are several 
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limitations of this manuscript including missing details from the STROBE checklist for cross-sectional 

studies, clarity on the research question and in the writing style, and in assessment for confounding, 

which need to be further addressed before this manuscript should be considered for publication. 

Specific comments are listed:  

 

Response to the missing STROBE checklist: STROBE checklist has been reviewed and attached to 

the revised submission. This manuscript includes the required elements that were previously missing 

(i.e. key elements of the study design are presented early in the paper, relevant dates are included, 

how missing data was addressed,…)  

 

Major comments:  

1. The detailed descriptions of types, frequencies, and reasons for IVP in this study population is 

novel and should be highlighted as one of the study’s primary objectives.  

 

Response: description of types, frequencies and reasons for IVP has been highlighted as one of the 

objectives of the study in the introduction section.  

 

2. The description of the study design would benefit from added detail (consider using the PICOT 

criteria (Haynes R. Forming Research Questions. J Clin Epidemiol. 2006; 59: 881-6). Primarily, 

regarding the source of study participants, an interventional “larger study” is mentioned as the source 

population, but the level of involvement prior to this cross-sectional study and the type of intervention 

are not stated but could limit external validity of this analysis if participants had already been a part of 

the intervention group.  

 

Response: Details regarding the study design have been added to the methods section. The 

statement ‘Data presented in this cross sectional analysis was obtained at baseline and prior to any 

participant receiving any study related intervention’ has been added to the methods section.  

 

3. Methods should also include dates of recruitment/data collection, types of antiretroviral therapy 

participants were taking (if available), when the CD4 count was measured in relation to the study 

participation (whether this is baseline or current).  

 

Response: Dates of recruitment were included in the methods section. Types of ART were not 

available and Cd4 counts were self reported as the most recent laboratory. This is described in the 

methods section.  

 

4. Clarity in statistical methods is required. The statistical test used for evaluating univariate 

associations should be included in the manuscript (ex., Chi-square, etc). Furthermore, this study 

reports univariate and multivariable relative risks (RR) as the main outcome measures, however given 

the study design is cross-sectional and incidence cannot be evaluated unless a cohort study design is 

used, the outcome measures may more appropriately described as prevalence ratios. Criteria for 

variable inclusion in multivariable models should be clarified- was significance at alpha=0.05 in 

univariate analysis used for inclusion? A footnote should be added to Table 3 that reports the 

variables included in the final multivariable models (is it only those variables listed in the tables?). 

How missing values are handled is not mentioned in the methods section and also should be added.  

 

Response: Bivariate relative prevalence ratios were calculated by using a cross‐tabulation of results; 

significance was assessed using 95% confidence intervals and Chi square or Fischer’s exact test to 

detect a level of significance of 0.05. We have reported the values as prevalence ratios. For the 

multivariable model, those variables which had shown significance at the alpha level = 0.05 were 

included in addition to variables that have been found to be associated in the literature (having more 

than one sexual partner and history of exchanging sex for money or gifts). This is described in the 
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results section as well as in the legend in table 3. Missing data was handled on a variable by variable 

basis. If the variable was missing, the case was eliminated for that analysis only. We did not impute 

data. This statement is now included in the statistical methods section of the manuscript.  

 

5. Tables require additional clarity and consistency. In Table 1, several variables are listed in the 

results text and not included in the table but should be (for example, “reporting having other sexual 

partners in the past month” and variables included in the “Genital examination” section). In Table 2, 

the N (%) of the study population in each category with/ without BV or with/ without shedding should 

be reported (p-values are redundant and could be excluded to make space for these additional 

columns).  

 

Response: Tables have been modified as follows:  

Table 1 now includes the description of the sample as well as bivariate analysis. It also includes the 

Nand % if the study population in each category with and withouth BV and with and without HIV 

shedding. In order to simplify the presentation of the table, genital examination, nugent score, HIV 

plasma and CVL levels are only reported in the text and not in the table.  

Table 2 (new) describes participant’s responses regarding IVP as suggested in comment 6.  

Table 3 is the multivariable analysis and factors included in the model as suggested in comment 8.  

 

6. In order to highlight these novel data, the authors should consider a separate table describing 

specific IVP modalities, rates of individual and combined use (by IVP modality), and reasons for each.  

 

Response: A table has been added (table 2) to describe the specific IVP modalities and reasons for 

each.  

 

7. The study aimed to evaluate the associations between IVP and BV, and IVP and genital HIV 

shedding. However, the study was limited in evaluations of these associations due to very high rates 

of daily IVP and low rates of genital HIV shedding. Given these rates, sample size may have limited 

the ability to detect associations. This should be specified in the discussion/ limitations.  

 

Response: The statement ‘given the high rates of daily IVP and the low rates of HIV shedding, sample 

size may have limited the ability to detect associations’ has been added to the limitations.  

 

8. In assessing for confounding with multivariable models for the two primary outcomes of interest (BV 

and genital HIV shedding), this study used a data-based approach where only predictors identified to 

be statistically significant in this study were included in multivariable models. The authors should 

instead include known strong risk factors for BV or HIV shedding in the models to address 

confounding by these risk factors (even though they may not have been statistically significant 

predictors in this study due to small sample size or other reasons). For example, in the case of BV 

where multiple sex partners, lack of condom use, etc., have been identified previously as major risk 

factors, leaving these factors out of the model yields the measure of association between IVP and BV 

potentially confounded by these factors. Also, in particular, the presence of STIs and exposure to 

semen may both be powerful confounders in the relationship between BV and IVP, and the 

relationship between IVP and HIV shedding. If these were not measured, their potential role in 

confounding should be mentioned in the discussion.  

 

Response: We have included in the new multivariable analysis variables that have been described as 

strong risk factors for BV even if not detected in the bivariate analysis. Due to missing data in the lack 

of condom use variable, inclusion of this variables cause the model not to run and was excluded of 

the analysis). The new variables included in the analysis (having more than one sexual partner and 

having history of exchanging sex for money or gifts) are now reported in table 4. The presence of STI 

and exposure to semen was not assessed and this was noted in the discussion section.  
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9. The study asserts it is the first to evaluate the relationship between IVP, BV and HIV shedding. 

However, a number of prior studies exist which individually detail the associations between various 

intravaginal practices and BV, as well as between IVP and HIV RNA shedding. For example, Low and 

colleagues (JAIDS (2014) 65(2): 237-245) reported a large longitudinal study of 188 ART-treated HIV-

1 infected women in Burkina Faso over 8 years to identify the frequency and determinants of genital 

HIV shedding. Reported regular vaginal douching was not found to be associated with the presence 

or quantity of cervicovaginal HIV shedding including after adjustment for plasma viral load while the 

presence of BV was strongly associated with cervicovaginal HIV-1 RNA quantity, as has been 

reported by others.  

 

Response: We have changed our manuscript regarding the statement that we are the first to evaluate 

the relationship between IVP, BV and shedding. Our discussion states that how our results did not 

confirmed what has been reported by others and we believe this is likely due to the low number of 

women with detectable plasma viremia.  

 

10. This study would benefit from further discussion of the limitations inherent in this cross-sectional 

study and potential reasons for disparate results identified in this study (such as the lack of an 

identified association between BV and HIV RNA vaginal shedding). This cross-sectional study, as 

mentioned by the authors, is unable to establish a causal association between IVP and BV. Thus, this 

study cannot specifically support the author’s claim of a need for a “culturally tailored IVP intervention 

to decrease BV as an essential component of any women’s health program,” when separate evidence 

of the effectiveness of such a program has not yet been published. However, this study does support 

the need for additional studies to further assess causality in the associations between IVP and BV in 

ART-treated, HIV-infected women as well as the need for studies on interventions aimed to decrease 

BV in high prevalence settings.  

 

Response: We believe the lack of association between BV and HIV shedding is due to the low 

number of women with detectable plasma viremia and this is now stated in the discussion section. 

The final sentence has been modified to state that further studies to assess causality in the 

associations between IVP and BV in ART-treated, HIV-infected women as well as the need for studies 

on interventions aimed to decrease BV in high prevalence settings.  

 

Minor comments:  

1. Grammatical errors are noted and should be corrected, and some sentences require stylistic 

changes for clarity (for ex., page 6, line 50).  

 

Response: The manuscript has been reviewed for grammatical errors, including the sentence 

specified above. We have changed the location of some paragraphs within the manuscript to better 

comply with the STROBE check list and follow what is presented in the methods, results and tables.  

 

2. Please add the lower limit of detection and/or quantification for plasma and CVL HIV-1 RNA.  

 

Response: Lower limit of detection was 40 copies per millilitre. This has  

been added to the methods section.  

 

3. Please specify how/ where the vaginal swab was collected (ie. posterior fornix, mid-vaginal, etc.) 

and method of vaginal pH testing. Also, further specification of the method of laboratory staff training 

for performing the Nugent score, and if any quality control measures were used, would improve the 

ability to assess for bias of one of the study’s primary outcomes due to measurement error.  

 

Response: Details of how the vaginal swab was collected and how training and quality control was 
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done was included in the methods section. Local clinic laboratory staff received training prior to 

reading slides and the reading was performed by the same trained laboratory technician. In case of 

unclear reading, the slide was reviewed by a second technician and the chief of the laboratory until an 

agreement was achieved. A didactic training session was conducted by the principal investigator at 

the laboratory site using a computer presentation and printed images. The principal investigator 

performed quality control by reviewing 20% of the slides at the clinic laboratory.  

 

4. In Table 1, the sub-header “bacterial vaginosis (Nugent score)” may be more clearly labeled 

“Vaginal Flora (Nugent Score).”  

 

Response: Table 1 now does not include Nugent score.  

 

5. In cases where reported measures may not be normally distributed, reporting of a median and 

interquartile range, may be more appropriate than reporting the mean and standard deviation (such 

as for HIV RNA viral loads).  

 

Response: Reporting of HIV RNA viral loads has been change to report median and interquartile 

range. 
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