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ARTICLE DETAILS 

TITLE (PROVISIONAL) HIV-1 INFECTION AND PREGNANCY IN YOUNG WOMEN IN 
BRAZIL: SOCIO-ECONOMIC AND DRUG RESISTANCE 
PROFILES IN A CROSS-SECTIONAL STUDY 

AUTHORS Lima, Yanna Andressa; Reis, Mônica; Cardoso, Ludimila; Stefani, 
Mariane 

 

VERSION 1 - REVIEW 

REVIEWER Dr Pravi Moodley 
Department of Virology  
Inkosi Albert Luthuli Central Hospital  
National Health Laboratory Services and  
University of kwaZulu-Natal  
South Africa 

REVIEW RETURNED 22-Jan-2016 

 

GENERAL COMMENTS Page 1 

Title 

The paper does not indicate why there is a  separation of the two 
age groups is necessary and that the findings in each group was 
different. Genetic diversity of HIV-1 was reported in this study but 
does not show interaction with anything else. Clinical out-comes 
were not reported eg morbidity and mortality of mothers and their 
newborns. 
 

Page 2 

Line 7 - To describe antiretroviral (ARV) drug resistance among 
young pregnant women 
 
Line 12 - Participants: 96 young pregnant women (15-24 years) 
 
Line 13 - Method: Clinical and laboratory data were retrieved from 
medical files.  
 
“HIV-1 pol gene sequences (entire protease/PR, partial reverse 
transcriptase/RT) 
were obtained from plasma RNA. ARV resistance mutations 
(CPR/Stanford HIV-1; International 
AIDS Society-USA databases) were identified”  
 
- Was this done on stored specimens or where the patients located 
and blood was subsequently taken? 
- Was the results made available to the Clinician to change ARVs 
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etc? 
 
Line 21 - ….The median CD-4 cell count was …. 
 
Line 28 - the study does not focus on STIs except HIV-1 so maybe 
this should be left out. 
 
Page 3 
 
Line 3-11 - this should be discussed in the Discussion section 
 
Page 4 
 
Line 6-24 - Introduction - include a brief description of the ARV 
program eg what ARV regimens etc used in pregnant women. 
 
Line 23-36 - this should be in the introduction 
 
Line 42 - “Written informed consents were obtained from all 
participants except for participants younger than 18 years who had 
informed consents signed by one of the parents/legal guardian.“  
 
It is not clear exactly what the written informed consent was for 
 
Line 45 - the laboratory test method should be stated 
 
Line 51-53 - this should be in Results section 
 
Page 5 
 
Line 11 - Diagnosis of HIV-1 does not coincide with study enrolment. 
 
Line 16-17 - It is not clear what the relevance of this sentence might 
be. 
 
Line 25 - It is not clear what is meant by "temporary" exposure to 
MTCT prophylaxis 
 
Line 32 - ….adolescents who… 
 
Line 33-36 Re-write as: "One case of HIV-1 MTCT was observed 
(1/96; 1.0%) in an infant born from a 23 year old who had presented 
late at 32 weeks gestation for antenatal care. The patient’s CD-4 cell 
count was 714 cells/mm

3
 and viral load was 5 688 RNA copies/ml 

two days before delivery." 
 
It is not clear how exactly was this conclusion was made. 
 
Line 41 -  ...profile in the patients are depicted in Table 1. 
 
Page 6 
 
Table 1 
 
HIV-1 Subtypes are indicated in table 1 but not discussed in the 
results or the discussion section 
 
Page 7 
 
Line 6-9 - Indicate what other research has shown compared to this 
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finding. 
 
Line 7-13 - This is a repeat from results and also indicate what other 
research has shown compared to this finding.  
 
Line 13-14 - Indicate what other research has shown compared to 
this finding 
 
Line 15-17 - Indicate what other research has shown compared to 
this finding 
 
Line 20-21 - Indicate what other research has shown compared to 
this finding 
 
Line 23-27 - This is a repeat from results and also indicate what 
other research has shown compared to this finding. 
 
Line 32 - However, in our study…. 
 
Line 35-37 - This is a repeat from results and also indicate what 
other research has shown compared to this finding. The ARV 
regimens should be in the introduction. 
 
Line 46 - It is not clear what is meant by "temporary" exposure to 
MTCT prophylaxis 
 
Page 8 
 
7-11 - The study does not focus on STIs except HIV-1 so maybe this 
should be left out. 
 

 

REVIEWER Celia DC Christie-Samuels 
University of the West Indies  
Kingston  
Jamaica, W.I. 

REVIEW RETURNED 15-Feb-2016 

 

GENERAL COMMENTS This short research manuscript describes the demographic, clinical, 
laboratory and ARV resistance mutations in some 96 HIV-infected 
women aged 15 to 24 years in Brazil, where some 9 tests are done 
for various infectious diseases in pregnancy. Results showed that 
the majority were aged > 20 years, recently diagnosed, multiple 
pregnancies and ARV-pre-exposed. ARV-drug resistance was 9-12 
% for T-ARV-naive, vs. ARV-exposed clients, respectively. The 
manuscript is very well written, the background and methods are 
clear, as are the results and conclusion.  
 
Suggestions might include:  
 
1. Clarification, if at all possible, of the role of aging cohorts of 
children who acquired HIV vertically and are now entering 
adolescence and becoming pregnant. While this may be implied by 
the relatively high prevalence of patients with advanced HIV 
disease, it is not specifically stated.  
 
2. Issues, related to the vertically acquired vs. behaviorally acquired 
HIV-infected young adult needs to be made clear. While it is stated 
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that women were found to be HIV-infected prior, this seems to be in 
a former pregnancy (3 years ago), not necessarily through a 
pediatric program (15 to 20 years ago), so it is not clear how long 
the ARV-pre-treated population may have been on ARV's, which 
might make a difference to the interpretation of the results of drug 
resistance testing, issues of adherence (non-adherence) not with-
standing.  
 
3. If there are no HIV+ children who are "aging-up" into adolescence 
or adulthood in this cohort, another comment needs to be included in 
the limitations to clarify this gap, against worldwide data that is 
emerging from other cohorts.  
 
4. A comment would also be appreciated regarding these results in 
the greater context of the initiatives of the elimination of vertical 
transmission of HIV/AIDS and syphilis in Latin America and the 
Caribbean, through 2015, Brazil being such a large country in Latin 
America.  
 
5. Proof reading and correction of the few minor typos.  
 
Thanks for the opportunity to participate in the review f this very 
important manuscript. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  
Reviewer Name: Dr Pravi Moodley  
Institution and Country: Department of Virology, Inkosi Albert Luthuli Central Hospital, National 
Health Laboratory Services and University of kwaZulu-Natal, South Africa  
Competing Interests: None declared  
 
Page 1  
Title  
The paper does not indicate why there is a separation of the two age groups is necessary and that 
the findings in each group were different. Genetic diversity of HIV-1 was reported in this study but 
does not show interaction with anything else. Clinical out-comes were not reported eg morbidity 
and mortality of mothers and their newborns.  
Response: Regarding the study population, we included pregnant women younger than 25 years 
without any sub-division in this group. The separation in the title as “adolescents” and “young” was 
an attempt to describe the group population according to World Health Organization classification 
for this age group (15-19 are considered adolescents and 20-24 are considered young adults).  
The impact of HIV-1 genetic diversity in diagnosis, clinical progression and treatment is still 
unknown. Regarding detailed clinical outcomes, as morbidity and mortality these evaluations are 
beyond the scope of this is study since this is a cross sectional study and not a cohort study. To 
better define the study, its title has been changed to:  
“HIV-1 INFECTION AND PREGNANCY IN YOUNG WOMEN IN BRAZIL: SOCIO ECONOMIC 
AND DRUG RESISTANCE PROFILES IN A CROSS-SECTIONAL STUDY”  
 
Page 2  
Line 7 - To describe antiretroviral (ARV) drug resistance among young pregnant women  
Response: We have made the suggested alteration in the text as shown below:  
“Objectives: To describe socio-economic and antiretroviral (ARV) drug resistance profiles among 
young pregnant women infected with HIV-1.”  
 
Line 12 - Participants: 96 young pregnant women (15-24 years)  
Response: We have made the suggested alteration in the text as shown below:  
“Participants: 96 young pregnant women (15-24 years) infected with HIV-1.”  
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Line 13 - Method: Clinical and laboratory data were retrieved from medical files.  
Response: We have made the suggested alteration in the text.  
 
“HIV-1 pol gene sequences (entire protease/PR, partial reverse transcriptase/RT)  
were obtained from plasma RNA. ARV resistance mutations (CPR/Stanford HIV-1; International 
AIDS Society-USA databases) were identified”  
- Was this done on stored specimens or where the patients located and blood was subsequently 
taken?  
Response: At the time of recruitment (first medical appointment after confirmatory HIV-1 test), 
patients were interviewed and provided a blood sample for molecular analysis. We included this 
information in the text as follows:  
Abstract:  
“Primary and secondary outcome measures: Standard interviews and blood samples were taken 
at the time of recruitment, at the first medical appointment after confirmation of diagnosis of HIV-1 
infection, before ARV prophylaxis initiation.”  
 
- Was the results made available to the Clinician to change ARVs etc?  
Response: Yes. All genotyping results for major resistance mutations were provided for the 
responsible clinician. We have included this information in the text:  
Methods section, third paragraph:  
“Secondary drug resistance mutations and resistance profiles were defined by the Stanford HIV 
Drug Resistance Database and by the International AIDS Society-USA major mutation lists. All 
genotyping profiles obtained in this study were made available to the responsible clinician.”  
 
Line 21 - ….The median CD-4 cell count was ….  
Response: We have made the alterations as suggested.  
 
Line 28 - the study does not focus on STIs except HIV-1 so maybe this should be left out.  
Response: We agree with the reviewer and therefore, we have excluded this information. The text 
now reads:  
“Conclusions: Despite high access to antenatal care, the low socio-economic-educational profiles 
seen in these young HIV-1-infected women highlight the necessity of improved public health 
educational and preventive strategies regarding HIV infection and early unplanned pregnancy.”  
 
Page 3  
Line 3-11 - this should be discussed in the Discussion section  
Response: The reviewer is correct. We have included these topics in the Discussion section as 
presented below:  
Discussion section, first paragraph:  
“This study population comprises a representative sample of young HIV-1-infected pregnant 
women attending a major Brazilian public health antenatal program that screens ~90,000 women 
per year. Assessment of HIV-1 infection and mother-to-child-transmission potential risk was 
performed. Main characteristics included a moderate rate of both TDR and secondary drug 
resistance, low socio-economic and educational level, risky sexual behaviors, including known 
HIV-1-infected sexual partners, commercial sex work and early exposure to antiretroviral drugs. 
High risk behaviors such as unprotected intercourse with multiple partners has been shown 
among adolescents, including those perinatally or behaviorally infected (KOENIG et al., 2007; 
CRUZ et al., 2010).”  
 
Conclusion section, last sentence:  
“Extended studies on larger groups of young HIV-1 infected pregnant women are needed to better 
define this vulnerable population.”  
 
Page 4  
Line 6-24 - Introduction - include a brief description of the ARV program eg what ARV regimens 
etc used in pregnant women.  
Response: We have included in the text the reviewer’s suggestion as follows:  
Introduction section, second paragraph:  
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“Therefore, HIV infection and pregnancy association in young women raises concern as long term 
exposure to highly active antiretroviral therapy (HAART) started at early age, and low adherence 
may lead to increased selection of drug resistant viruses. First line combination drugs used for 
treatment in Brazil at the time of study includes: tenofovir-TDF + lamivudine-3TC + zidovudine-
AZT. Mother-to-child-transmission (MTCT) prophylaxis includes: lopinavir/ritonavir-LPV/r + AZT + 
3TC (BRAZIL, 2013). Drug resistance mutations may compromise future therapeutic options and 
MTCT drug prophylaxis.”  
 
Line 23-36 - this should be in the introduction  
Response: We included the cited information in the Introduction, as suggested.  
Introduction, third paragraph:  
“In Central Western Brazil, antenatal care is provided free of charge by a comprehensive public 
health program (Program for the Protection of Pregnant Women-PPPW/Goiás State, central 
western Brazil). PPPW offers “opt out” serological screening (~90,000 women/year) for HIV-1/2, 
syphilis, hepatitis B and C, cytomegalovirus, toxoplasmosis, HTLV-1/2, rubella, and Chagas 
disease, regardless of previous diagnosis for women from 246 municipalities at Goiás State. This 
is a feasible setting for cross-sectional studies among pregnant women. Prevalence of HIV-1 
infection in this population has been recently estimated as 1.59/1000 (95% CI 1.27‰ – 
1.96‰)(COSTA et al., 2013). In this context, this study aimed to describe in ARV-naïve and ARV-
exposed young pregnant Brazilian women infected with HIV-1: socio-economic variables, 
transmitted and secondary ARV resistance mutation profiles and pregnancy outcomes, such as 
MTCT.”  
 
Line 42 - “Written informed consents were obtained from all participants except for participants 
younger than 18 years who had informed consents signed by one of the parents/legal guardian.“  
It is not clear exactly what the written informed consent was for  
Response: We included a brief explanation in the text, as follows:  
 
Methods, second paragraph:  
“Written informed consents to participate in the study and to provide blood samples were obtained 
from all patients except for those younger than 18 years which had informed consents signed by 
one of the parents/legal guardian.”  
 
Line 45 - the laboratory test method should be stated  
Response: We have included in the text the specified information.  
Methods section, third paragraph:  

“Plasma RNA (QIAamp Viral RNA Mini Kit, Qiagen, Hilden, Germany) was used for genetic 
analyses in pol gene as previously described(CARDOSO et al., 2009).”  
 
Line 51-53 - this should be in Results section  
Response: We have moved the referred excerpt to the Result section, last paragraph.  
 
Page 5  
Line 11 - Diagnosis of HIV-1 does not coincide with study enrolment.  
Response: For those women without previous diagnosis, the time of enrollment and diagnosis was 
coincident; however, this was not true for those women with a previous diagnosis. To clarify this 
issue we made an alteration in the text, as follows:  
Results section, first paragraph:  
“The median gestational age at diagnosis or at enrollment was 18 weeks (range: 8-37 weeks) and 
19% (19/96) presented after 26 gestational weeks.”  
 
Line 16-17 - It is not clear what the relevance of this sentence might be.  
Response: We agree with the reviewer that the relevance of this sentence is not clear, therefore, 
we excluded it from the text.  
 
Line 25 - It is not clear what is meant by "temporary" exposure to MTCT prophylaxis  
Response: We included a brief explanation in the text, as shown below:  
Results section, third paragraph:  
“The ARV-exposed group included women who were previously exposed to a MTCT ARV 
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prophylaxis and then discontinued it after delivery or women on continuous HAART.”  
 
Line 32 - ….adolescents who…  
Response: We have corrected this sentence.  
 
Line 33-36 Re-write as: "One case of HIV-1 MTCT was observed (1/96; 1.0%) in an infant born 
from a 23 year old who had presented late at 32 weeks gestation for antenatal care. The patient’s 
CD-4 cell count was 714 cells/mm3 and viral load was 5 688 RNA copies/ml two days before 
delivery."  
Response: We re-wrote the sentence as suggested.  
 
"In our study group one case of HIV-1 MTCT was observed (1/96; 1.0%): the infected infant was 
born from a 23 years old mother who had a late presentation to the antenatal program, at 32 
weeks gestation. Two days before delivery, maternal CD4 cell count was 714 cells/mm3 and viral 
load was 5 688 RNA copies/ml.”  
 
It is not clear how exactly was this conclusion was made.  
Response: For clarity please read the re-written sentence above.  
 
Line 41 - ...profile in the patients are depicted in Table 1.  
Response: We have made the suggested alterations in the text.  
 
Page 6  
Table 1  
HIV-1 Subtypes are indicated in table 1 but not discussed in the results or the discussion section  
Response: We excluded this information from table 1 as it is beyond the scope of this study.  
 
Page 7  
Line 6-9 - Indicate what other research has shown compared to this finding.  
Response: We have included the suggested alteration, as follows:  
Discussion section, fourth line:  
“Main characteristics included a moderate rate of both TDR and secondary drug resistance, low 
socio-economic and educational level, risky sexual behaviors, including known HIV-1-infected 
sexual partners, commercial sex work and early exposure to antiretroviral (ARV) drugs. High risk 
behaviors such as unprotected intercourse with multiple partners has been shown among 
adolescents, including those perinatally or behaviorally infected (KOENIG et al., 2007; CRUZ et 
al., 2010).”  
 
Line 7-13 - This is a repeat from results and also indicate what other research has shown 
compared to this finding.  
Response: For clarity please read the re-written sentence above.  
 
Line 13-14 - Indicate what other research has shown compared to this finding  
Response: We have included the suggested alteration, as follows:  
Discussion section, second paragraph:  
“Multiparity in young women indicates that improved policies for unplanned pregnancies at early 
age are highly needed. Previous studies demonstrated that most pregnancies in young HIV-
infected women are unplanned and seropositivity is associated with higher previous pregnancies 
rates (KOENIG et al., 2007; BASSOLS et al., 2010).”  
 
Line 15-17 - Indicate what other research has shown compared to this finding  
Response: We have included the suggested alteration, as follows:  
Discussion section, third paragraph:  
“Late presentation to antenatal care reported among this population is also associated with 
increased risk for MTCT since it jeopardizes re-testing during pregnancy which is important to 
identify recent seroconversion cases. Previous reports demonstrated that late presentation to 
antenatal care represents an important barrier for MTCT prevention and is associated with 
variables such as unplanned pregnancies and fear of HIV testing (DU PLESSIS et al., 2014; 
HADDAD et al., 2016).”  
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Line 20-21 - Indicate what other research has shown compared to this finding  
Response: We included a suggested alteration, as follows:  
Discussion section, third paragraph, 8th line:  
“HIV-1 testing programs should be expanded to include at risk, non-pregnant young women as 
suggested by a previous study among high risk female adolescents seeking for HIV testing in 
Brazil (BASSOLS et al., 2010).”  
 
Line 23-27 - This is a repeat from results and also indicate what other research has shown 
compared to this finding.  
Response: We included the suggested alterations as follows:  
Discussion, fourth paragraph:  
“Exposure to ARV drugs early in life was observed: more than half of adolescents (20/34) had 
been previously exposed to ARV drugs. However, patients with high viral loads (500,000-750,000 
copies/mL) were observed both among ARV-naïve and ARV-exposed groups, indicating high risk 
for both MTCT and sexual transmission. A previous study carried out in Haiti among adolescents 
and young patients receiving ARV treatment demonstrated that after 12 months more than half of 
the patients presented a detectable viral load, probably associated with low adherence and drug 
resistance (CHARLES et al., 2008).”  
 
Line 32 - However, in our study….  
Response: We have made the suggested alterations in the text.  
 
Line 35-37 - This is a repeat from results and also indicate what other research has shown 
compared to this finding. The ARV regimens should be in the introduction.  
Response: We have included comparable results to this finding as suggested. The ARV regimens 
were included in Introduction section, as stated before.  
 
Line 46 - It is not clear what is meant by "temporary" exposure to MTCT prophylaxis  
Response: We have included a brief explanation in order to clarify the time period related to 
“temporary exposure” to ARV during pregnancy. The sentence now reads:  
Discussion section, last paragraph:  
“Temporary exposure to ARV prophylaxis for MTCT (from 14th gestational week until delivery) 
was recommended in Brazil until 2013, a strategy that could have favored the selection of ARV 
resistant isolates.”  
 
Page 8  
7-11 - The study does not focus on STIs except HIV-1 so maybe this should be left out.  
Response: We agree with the reviewer and therefore, we excluded this from the text. The 
sentence now reads:  
Conclusion section, 9th line:  
“The profile of vulnerable HIV-1-infected young pregnant women can help delineate better public 
health strategies to promote improved educational and preventive measures for HIV infection and 
unplanned pregnancies as well as early diagnosis of asymptomatic cases and MTCT prophylaxis.”  
Reviewer: 2  
Reviewer Name: Celia DC Christie-Samuels  
Institution and Country: University of the West Indies, Kingston, Jamaica, W.I.  
Please state any competing interests or state ‘None declared’: None  
 
This short research manuscript describes the demographic, clinical, laboratory and ARV 
resistance mutations in some 96 HIV-infected women aged 15 to 24 years in Brazil, where some 9 
tests are done for various infectious diseases in pregnancy. Results showed that the majority were 
aged > 20 years, recently diagnosed, multiple pregnancies and ARV-pre-exposed. ARV-drug 
resistance was 9-12 % for T-ARV-naive, vs. ARV-exposed clients, respectively. The manuscript is 
very well written, the background and methods are clear, as are the results and conclusion.  
Response: Thank you for your comments.  
 
Suggestions might include:  
1. Clarification, if at all possible, of the role of aging cohorts of children who acquired HIV vertically 
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and are now entering adolescence and becoming pregnant. While this may be implied by the 
relatively high prevalence of patients with advanced HIV disease, it is not specifically stated.  
Response: The reviewer is correct and although we could not assess perinatal infection among 
this study group, this possibility could not be excluded. We, therefore, included a brief insert in the 
text to inform this:  
Discussion section, fifth paragraph:  
“Although in this study most patients reported heterosexual risk behavior, perinatal HIV-1 infection, 
especially among adolescents, could not be excluded, even in recent diagnosed ARV-naïve 
patients, since maternal health status was not available and these could represent slow-
progressor cases.”  
 
2. Issues, related to the vertically acquired vs. behaviorally acquired HIV-infected young adult 
needs to be made clear. While it is stated that women were found to be HIV-infected prior, this 
seems to be in a former pregnancy (3 years ago), not necessarily through a pediatric program (15 
to 20 years ago), so it is not clear how long the ARV-pre-treated population may have been on 
ARV's, which might make a difference to the interpretation of the results of drug resistance testing, 
issues of adherence (non-adherence) not with-standing.  
Response: Although patients’ maternal status was not available, we had access to personal 
medical files of all patients at the public health reference Hospital for HIV-1 infection management 
and treatment in Goiás State. These medical files contained ARV-treatment history and 
information regarding time of diagnosis. When interviewed, patients with a previous diagnosis 
were asked about previous HIV-1 history. Some patients were diagnosed in a previous pregnancy 
while other patients were diagnosed under a different circumstance, such as following her sexual 
partner’s death due to AIDS-related causes.  
 
3. If there are no HIV+ children who are "aging-up" into adolescence or adulthood in this cohort, 
another comment needs to be included in the limitations to clarify this gap, against worldwide data 
that is emerging from other cohorts.  
Response: We included the suggested alteration, as follows:  
Discussion, fifth paragraph:  
“HIV-1 infection in adolescents and young adults may include both perinatal and sexual 
transmission cases since significant advances and broader pediatric access to antiretroviral 
treatment have declined mortality rates in infected children (WORLD HEALTH ORGANIZATION, 
2013). Therefore a growing number of perinatally infected children is now reaching adolescence 
and becoming sexually active (LEVINE et al., 2006; LOWENTHAL et al., 2014). Although in this 
study most patients reported heterosexual risk behavior, perinatal HIV-1 infection, especially 
among adolescents, could not be excluded, even in recent diagnosed ARV-naïve patients, since 
maternal health status was not available and these could represent slow- progressor cases.”  
 
4. A comment would also be appreciated regarding these results in the greater context of the 
initiatives of the elimination of vertical transmission of HIV/AIDS and syphilis in Latin America and 
the Caribbean, through 2015, Brazil being such a large country in Latin America.  
Response: We include a brief comment regarding the suggested issue as demonstrated below:  
Conclusion section, 6th line:  
“These findings observed among an expressive population of pregnant women in a large country 
such as Brazil, represent important challenges to achieve the initiatives of the elimination of 
vertical transmission of HIV/AIDS in Latin America and the Caribbean.”  
 
5. Proof reading and correction of the few minor typos.  
Response: We have performed a proof reading of the entire manuscript as suggested.  
 
Thanks for the opportunity to participate in the review of this very important manuscript.  
Response: We are also thankful for your important suggestions, which have certainly contributed 
to upgrade our manuscript.  
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VERSION 2 – REVIEW 

REVIEWER Celia Christie 
University of the West Indies  
Mona, Kingston 7  
Jamaica 

REVIEW RETURNED 09-May-2016 

 

GENERAL COMMENTS Revised manuscript addresses previous concerns. Well done.  

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: 2  

Reviewer Name: Celia Christie  

Institution and Country: University of the West Indies, Mona, Kingston, Jamaica  

Competing Interests: None  

 

Revised manuscript addresses previous concerns. Well done.  

Response: Thank you for you comments. 
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