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Abstract

Background: This study aimed to assess the effects of maternal bacterial vaginosis (BV) on the morbidity
and mortality of HIV-exposed infants of women enrolled in a randomized controlled trial (pre-dating
antiretroviral therapy) at birth, 6 months, and 12 months.

Methods: Four hundred and twenty-five HIV-positive pregnant women were enrolled in this trial and were
categorized as exposed if they had a laboratory-based diagnosis of BV (Nugent method). We compared
the morbidity and mortality of infants of the mothers at birth, 6 months, and 12 months. We assessed
morbidities from the mother's history and clinical examination during scheduled and non-scheduled
visits. The data that were collected longitudinally were then analyzed via multiple logistic regression with
the generalized estimating equation. An independent correlation structure was assumed to evaluate the
specific morbidity risks to infants associated with exposure to BV. We used the Kaplan—Meier method to
generate the cumulative hazard curve, to determine mortalities at different stages between the two
groups. Overall, only data for 328 infants were complete and used in the analysis.

Results: Data were available for 159 and 171 BV exposed and non-exposed mothers, respectively.
Exposure to BV was not associated with any neonatal morbidity at birth, but was associated with adverse
maternal condition (unadjusted odds ratio [OR], 2.93; 95% confidence interval [CI], 1.19-7.20, P=0.02) and
maternal hospital admissions (unadjusted OR, 1.95; 95% Cl, 1.08-3.51, P=0.02). At 6 months, infants of
BV exposed mothers had higher odds of bloody stool (adjusted OR, 3.08; 95% CI, 1.11-10.00, P=0.04),
dehydration (adjusted OR, 2.94; 95% Cl, 1.44-6.37, P=0.01), vomiting (adjusted OR, 1.64; 95% ClI, 1.06-
2.56, P=0.03), and mouth ulcers (adjusted OR, 12.8; 95% Cl, 2.27-241.21, P=0.02). At 12 months,
exposure to BV was associated with dehydration (adjusted OR, 1.81;95% CI, 1.05-3.19, P=0.03) and
vomiting (adjusted OR, 1.39;95% CI, 1.01-1.92, P=0.04). Kaplan—Meier survival analysis showed no
association of BV with infant mortality (P=0.65); however, the cumulative hazard curve showed a higher
trend toward deaths among BV exposed infants.

Conclusion: Our findings demonstrate that BV is a good predictor of maternal and infant morbidities.
Infants of both HIV and BV exposed mothers can manifest these symptoms at any stage within a year of
growth. Adverse maternal condition and hospitalization of mothers after birth could indicate exposure to
BV. Bloody stool, dehydration, vomiting, and mouth ulcers could indicate exposure to BV among infants.

1. Introduction

Bacterial vaginosis (BV), also referred to as vaginal dysbiosis, is a state characterized by altered vaginal
biotas and a risk factor for birth complications, including low birth weight and preterm births. Current
birthing practices are designed to optimize newborn exposure to maternal biota for which she already
provides immunologic protection through transplacental immunoglobulin transfer and breastfeeding and
thereby reduce the risk of infection (1), one of the leading causes of deaths among newborns.
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A very high prevalence of BV has been described among human immunodeficiency virus (HIV)-infected
women. However, data on the effects on child morbidity and mortality remain scarce in Kenya. A
randomized trial of breastfeeding and formula feeding among antiretroviral drug naive women provides
an opportunity to determine whether BV increases the risk of early infant mortality and morbidity in this
group of HIV-exposed infants.

Among immunosuppressed women who are HIV-infected, exposure to BV seems to be more indefatigable
and common (2). BV characterized by a lack of Lactobacillus bifidus and predominance of anaerobic
polybacteria (3, 4) such as Streptococcus, Staphylococcus, Enterobacteriaceae, Candida albicans; and
Trichomonas, has well-known detrimental outcomes in exposed pregnant women. This includes
spontaneous abortions and second-trimester miscarriages (5), fetal malpresentation, preterm birth (6, 7),
postpartum infections, and rupture of membranes (8, 9). Increasing evidence suggests that low birth
weight (LBW) and very low birth weight among infants were associated with BV (10), early neonatal
deaths (11), as well as compromised immunity.

Although the incidence of BV varies from one country to the other and among different races, it is more
frequent among women in sub-Saharan Africa and women of African ancestry in different parts of the
world (7). For example, Alcendor (12) investigated health disparities in BV and its implications for HIV-1
acquisition in African-American women and reported prevalence rates of 52% and 32% among Black and
Mexican American women respectively. Kamga et al. (13) reported a prevalence rate of 26% among
pregnant women in Cameroon. In comparison, Nduati et al. (14) reported a prevalence rate of 47% in a
cohort of HIV-positive pregnant women receiving care in Kenya. Other studies have reported a prevalence
rate of 50% for BV among women who are HIV-positive (15). While the prevalences vary among studies,
the negative consequences of the results analyzed have been detailed. However, the actual mechanisms
underlying BV and the associated risk factors are still poorly understood (16). It is crucial to note that BV
could afflict non-pregnant and pregnant women (13, 16) and can also occur in both sexually-active and -
inactive young women (17), and in young and older women. Still, it is more pronounced among younger
women (18).

Preliminary data comparing HIV-uninfected and -infected women showed very little differences in the
vaginal biome of women. However, HIV-exposed sterile babies had different biomes from those of HIV-
unexposed babies (19). This shows that there is an association between HIV and BV (2), making this a
public health concern. Previous research showed that BV modifies the vaginal microbiome, and enhances
the transmission of sexually transmitted diseases (STDs). A combination of an STD and BV is a potential
disaster that requires timely detection, intervention, and eradication for proper growth and survival of the
exposed infant. Several studies regarding coinfection of BV and HIV have been conducted. Some studies
among HIV-infected women have revealed that BV is related to an increase in genital shedding of HIV
RNA (20).

We hypothesized that BV was correlated with an increase in infections among infants and that it
increases in the context of HIV. This study assessed several determinants of infant morbidity. We deduce
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that the increase in morbidity is related to the development of abnormal microbiota among infants that
exposes them to ailments. Simultaneously, maternal HIV infection has been linked to the negligible
provision of resistant immunity against ordinary germs among infants (21). Since any strategy aimed at
tackling diseases focuses more on risk factors, it is essential to understand any risk factors associated
with BV. Interventions targeting these novel risk factors associated with BV could lead to more effective
prevention of morbidities and mortalities affecting mothers and infants.

The risk factors associated with BV in the context of HIV are poorly understood as there have been no
reports in these regards. Studies on BV in the context of HIV are few (22, 23, 24, 25). Still, limited results
and data have emanated from Kenya regarding the prevalence and associated risk factors among HIV-
exposed women. The few studies conducted were cross-sectional assay-based studies and only reported
an increased risk of STDs among women exposed to BV and not necessarily the risk factors associated
with this combination. Most available literature has focused on the health of infants during and after
birth, ignoring that of the mother. The present study aimed to extend and investigate whether there are
any differences in the health of mothers exposed to BV after birth. It has been argued that a healthy
mother could positively impact the proper growth of her child. Several authors have cited the importance
of a mother's care and Nduati et al. (14) reported higher mortality and morbidity rates among children
whose mothers had died. Therefore, it is common knowledge that maternal health is an important
determinant of infant health (16, 26). Since our work focuses on infant survival and wellbeing, it is
inevitable to consider the aspect of maternal health as the two are interlinked. However, we would wish to
refer readers to other papers published out of these data for more information regarding the relationship
between maternal health and mortality (14, 27, 28). The potential effects of existing exposure to BV on
mortality and morbidity remain poorly understood among women who have tested positive for HIV.
Although a few studies have assessed the effect of birth-related complications on the maternal health
status after birth, much attention has been accorded to these effects in first world countries. Our work
focused on a resource-limited country (Kenya) whose HIV prevalence is still high. Understanding the
differences in morbidity evolution at different times in the growth of infants, and birth-related
complications in a country with limited resources would provide an excellent platform for better policy
formulation, planning, and execution. The present study aimed to assess the impact of maternal BV on
mortality and morbidity among HIV-exposed infants of women enrolled into a randomized clinical trial of
breastfeeding and formula feeding (pre-dating anti-retroviral therapy) at birth, six months, and twelve
months.

2. Methods

2.1 Study population, enroliment, delivery, and follow up

Sixteen thousand five hundred and twenty-nine women attending 4 antenatal clinics were screened for
HIV from 6™ November 1992 to 7t October 1997. Two thousand three hundred and fifteen (14%) were
found to be HIV positive. One thousand seven hundred and eight were traced after they returned for
results and a cohort of 425 was were selected for the present study. The randomized women were
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subjected to a standard interview and physical examination at each prenatal visit. At about 32 weeks of
pregnancy, pelvic examinations were performed, including the assessment of vaginal and cervical
secretions for HIV. In the present study, no woman was subjected to antiretroviral treatment. To determine
the viral load and CD4-8 cell counts, 15 ml of blood was collected. After delivery, blood was drawn from
each infant for testing, and the mother and infant pair was followed up every month in the first year. At
every visit, a history was obtained from the mother and the pair underwent physical examination.

2.2 Laboratory methods

The focus in this part was devoted to BV. Details on how other specimens were obtained have been
described elsewhere (14). Test specimens for BV and HIV-1 were collected via pelvic speculum
examination. This led to the collection of both vaginal and cervical specimens for HIV polymerase chain
reaction assays and screening for genital infection. The samples were collected using sterile Dacron
swabs and genital infections, including BV, were diagnosed and treated. Women were categorized as
having BV using the Nugent criterion (a pH of =7 in the specimen was considered significant).

2.3 Clinical characteristics

The incidences of morbidities were both self-reported and recorded from hospital visits. Visits for the
assessment of clinical characteristics were either scheduled or non-scheduled. The occurrence of each
illness was recorded for every infant at each visit. Clinical assessment was performed during every
scheduled and non-scheduled visit, and morbidities were both self-reported and diagnosed at the clinic.
Clinical symptoms and signs were evaluated by the study coordinators via histories obtained regarding
infant and mother pairs, physical examinations of mother and infant pairs, and a standardized
questionnaire that had already been developed.

During birth and immediately after birth, several clinical characteristics were assessed for both neonates
and mothers. Among mothers, we considered signs that were indicative of complications, including
excessive bleeding, urinary tract infection, and hypertension. Among neonates, in-hospital characteristics
were classified as admissions lasting longer than 24 hours (classified as yes or no) and the number of
days spent at the hospital. Other characteristics of neonates were assessed by measuring the length (cm)
after birth, head circumference (cm), and weight (g). Apgar and Dubowitz scores were determined within
two hours after birth and assessed the physical characteristics of the baby and assigned ratings based
on the skin texture, reflexes, appearance, and motor functions. Healthier babies were assigned higher
scores (ranging from 0—10). Neonates who showed no signs of life were scored 0, while the healthiest
were scored 10. Maturity was assessed based on the gestational age at birth and any delivery that
occurred below 37 weeks of gestation was classified as premature. Any issues of breathing were
classified as respiratory distress. We also assessed the neonates for jaundice, conjunctivitis, and eczema.
We also assessed other clinical characteristics of infants at 6 and 12 months, including but not limited to
pneumonia, ear infection, lymphadenopathy, diarrhea, encephalopathy, sepsis, dehydration,
gastroenteritis, vomiting, wheezing, hematologic conditions, cold, otitis, fever, cough, malaria, thrush,
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difficulty in feeding, rashes, scabies, oral ulcers, and any form of hospitalization (both admissions and
non-admissions).

The study protocol was approved by the ethics review boards of the University of Washington and the
University of Nairobi.

2.4 Statistical analysis

The effects of BV on neonates and mothers in the Nairobi study were described using adjusted and
unadjusted odds ratios. Continuous variables were reported as means and standard deviations while
categorical variables were reported as frequencies and proportions. Categorical items were assessed
using Pearson’s chi-squared test. All variables were assessed and included in the multiple logistic
regression model with adjustment for selected morbidity incidences at 6 and 12 months. This was
performed under the generalized estimating equation framework. The inclusion of all the variables was
supported by the fact that some variables which were not significant or associated with BV were
significant in the multiple logistic regression in what is referred to as the suppressor effect (29, 30, 31).
Finally, to assess the effects of BV on survival, we used the Kaplan—Meier method to identify any
differences between the two groups. All statistical analyses were performed using R version 3.6.3 (R
Development Core Team, Vienna, Austria). Analysis items with P<0.05 were considered statistically
significant.

3. Results

At the time of delivery, after excluding stillbirths and second-born twins, 401 dyad pairs remained. At birth,
which constituted the beginning of our analysis, data regarding 348 pairs were available for analysis.
Forty-three cases were filtered due to missing data on the maternal status of BV. Of the remaining 348
cases, 20 were excluded from further analysis for the following reasons: 14 babies died and their
morbidity measures were not assessed thereafter and 6 mothers were lost to follow up; however, the
mother’s condition was examined and the analysis comprised these women. The 328 remaining pairs
were included in the final analysis. Among them, 157 tested positive for BV (vaginal pH =7), while the
remaining 171 tested negative (vaginal pH <7).

Table 1A presents the selected maternal morbidity incidences in relation to BV exposure. There were
significant differences between the two groups. Among the women with data on maternal conditions at
delivery, compared to unexposed women, women diagnosed with BV had a higher prevalence of maternal
complications (18/169 [10.6%] vs. 7/179 [4%]). Women with BV had a higher rate of hospital admission
(35/135 [26%]) compared to women without BV (21/179 [15%]). The mean duration of hospital
admission was 1.3+3.2 days among women with BV compared to 0.7+2.7 days among women with BV.
Exposed mothers were 2.93 times likelier (95% Cl, 1.24-7.71) to report adverse maternal conditions and
1.95 times likelier (95% Cl, 1.08—3.51) to be admitted to the hospital at birth (P=0.02). Adjusting for the
two variables did not yield statistical significance (Table 1B).
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Table 2A shows the characteristics of neonates after birth. Neonates exposed to BV were comparable to
unexposed babies in terms of gestational age, Apgar score, and anthropometric measures of weight and
height. There were fewer male infants among babies exposed to BV compared to unexposed babies
(81/179 [45%] vs. 99/178 [55%]). However, there were more deaths in the exposed group (9 [5%]) than in
the unexposed group (5 [2.8%]). On average, BV unexposed infants had a higher mean body length
(48.612.5 cm) than BV exposed infants (48.1+4.3 cm). Overall, 5 (3%) of 169 babies exposed to BV had
an LBW (<2500 g) compared to 1 (1%) of 178 unexposed infants. The infants in the two groups had a
similar distribution of neonatal morbidities since both the adjusted and unadjusted odds ratios did not
yield any significant differences at the 0.05 level (Table 2B).

Table 3 presents the association between exposure to BV and birthweight which had been shown in other
studies to be the most important independent predictor of BV, whereby a non-linear association was
reported. Exposed neonates had 0.96 times odds of weight compared to unexposed neonates, but
without statistical significance at the 0.05 level.

Table 4 presents the overall morbidity incidences ever reported among infants during the year. In the test
of association between BV and the various morbidities, only hepatomegaly and cold showed statistical
significance. No other morbidities assessed showed any association with BV (P>0.05).

Table 5 shows adjusted and unadjusted odds ratios for morbidity incidences at 6 and 12 months. At 6
months, infants of exposed mothers had higher odds of passing bloody stool, dehydration, vomiting, and
mouth ulcers. At 12 months, the exposed group had higher odds of dehydration, hospital non-admissions,
and vomiting. The other characteristics assessed were not significant at the 0.05 level.

Table 6 presents the relationship between BV and viral load. There was no significant difference between
the two groups regarding viral load (odds ratio, 1.21;95% CI, 0.91-1.60, P=0.192).

3.1 Mortality in the first twelve months of life

We compared survival between infants whose mothers were exposed and those whose mothers were not
(Figure 1). There was no significant difference in the mortality distribution between the two groups
(P=0.65); however, the graph showed a trend of higher mortalities in the BV exposed group. Though not
directly associated with mortality, morbidity remained a major predictor of mortality. Therefore, we can
conclude that a causal relationship exists between BV and mortality.

4. Discussion

The results of this study suggest that exposure to BV has a significant effect on the incidence of
morbidity among babies and their mothers. We extensively analyzed the data at three preselected time
points: at birth, 6 months, and 12 months. The reason for using these time points in our assessment of
infants is the critical role they play in the optimal growth of the child, his/her development, and overall
health.
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As supported by the literature, in the assessment of neonates, no morbidity showed statistically
significant results even after adjustment for other morbidities. This has previously been reported by
Nduati et al. (14). However, our study showed adverse neonatal effects among the exposed subjects,
similar to that reported by Dingens et al. in 2016 (18). Several studies have established an association
between BV and various morbidities. For example, Hillier et al. (32) reported that exposed women had
twice the chance of giving birth to children with LBW. Our analysis (which yielded nonsignificant results
at the 0.05 alpha level) showed a 0.95 times likelihood of LBW among exposed subjects. The lower mean
birth weight in the exposed group is also a good pointer to the consistencies in association as reported in
other related studies (5,10,16).

Hospital visits (including admissions and non-admissions) for different morbidities have been
investigated by several authors. Maternal hospitalization after birth has drawn the interest of researchers
and particularly in developed countries, there has been a trend toward shortening the postpartum stay in
hospital. Some of the factors include cost and availability of hospital beds for other mothers in need of
care. Evans et al. (2018) investigated the impact of early discharge on outcomes among infants and
found no differences in the outcomes of early and late discharge. However, the authors conducted a
meta-analysis on the same data and found no study that reported any differences, even though there was
an international trend toward shortening the postpartum length of stay in hospitals among women who
have undergone vaginal delivery to improve the mother’s sleep, for proper bonding of the mother and
infant, and to protect the infant-mother dyad from nosocomial infections (33). Our analysis showed a
1.95-fold increase in the frequency of maternal hospital admissions among exposed subjects compared
to non-exposed subjects. Although no benefit or risk has been associated with a longer stay in hospital,
long admissions always have a cost implication. The hospitalization of infants has been investigated
previously. Jones et al. (2018) investigated hospitalization as a result of general specific causes in
Europe and reported higher odds among infants with jaundice and difficulty feeding. While our study
does not specify the causes of hospitalization, it compares the odds of hospitalization between the two
groups. From our results, there were no differences in hospitalization at 6 months; however, we reported
higher odds among exposed subjects for both admissions and non-admissions. Although not statistically
significant at the 0.05 alpha level, the results show a direction and strength of the effect, with a 1.12-fold
increase among exposed and hospitalized subjects. Hospitalization is a very key indicator of health
outcomes because in as much as an infant could be hospitalized due to specific morbidities, he/she may
end up being diagnosed with a different morbidity which will also be treated. This could result in what we
refer to as reverse causality, in which an unexposed subject could show higher odds for a disease than an
exposed subject. This is evidenced by morbidity incidences regarding hepatomegaly, diarrhea, and
difficulty feeding which showed higher odds among unexposed subjects at 12 months. Diarrhea, in
contrast to our findings, has been found to be a good predictor of infant morbidity in other studies (34, 35,
36, 37). Lymphadenopathy and fever at 6 months, showed higher odds among unexposed subjects; as
this result was incongruent to that reported in the literature, we performed further analyses. Infant
hospitalization does not only have a negative effect on the development and physical growth of an
infant, but also results in psychological distress and loss of parenting on the part of the mother (38). This

Page 8/20



is one of the indicators of childhood morbidity as infants with longer periods of hospitalization tend to
show higher morbidity rates due to the risk of disease exposure at care facilities, particularly in
developing countries (39).

At 6 months, there was a 3.08-fold increase in the passage of bloody stool among exposed subjects, the
results of which were significant at the 0.05 alpha level. A growing body of evidence has linked this with
infant colitis and intestinal infections (40), which were not assessed as morbidities in the present study.
Though not direct link with BV, our results suggest a causal relationship.

Another morbidity of interest is dehydration which yielded significant results at both 6 and 12 months.
Finberg defined dehydration in infants as a loss of water and salt or extracellular fluid, caused by
bacterial and viral agents (41). Our results showed a 2.94-fold and 1.181-fold increase in the rate of
dehydration among exposed subjects at 6 and 12 months, respectively.

Vomiting has been associated with a 1.64-times and 1.39-times increase in odds among exposed
subjects at 6 and 12 months, respectively, the results of which were significant at the 0.05 alpha level.
Some authors have associated this with a lot of infant discomfort, thus hindering their optimal proper
growth (42).

Finally, the other morbidity of interest is mouth ulcers. These, which vary in size, are open wounds that
spread across the mouth lining of an infant and have diverse effects on their growth. Some direct effects
include difficulty feeding as a result of pain, burning, and irritation of the mouth. A 12.8-fold increase at 6
months and a 2.34-fold increase at 12 months among exposed subjects demonstrates the seriousness of
the effects of BV. This is a morbidity that requires proper intervention to enable proper growth of the
infant.

The maternal viral load was investigated, and 1.21-fold odds were reported among exposed subjects, the
results of which were not statistically significant. Our results were consistent with those reported by Burns
et al. (43) who reported an association and a 3-fold odds of vaginal candidiasis among women infected
with HIV but with low CD4 counts. In addition, a statistically significant association was reported by
Atashili et al. (2008) between HIV and BV (23). Although there is no direct link between the CD4 count and
viral load, low levels of the latter are desirable. Jamieson et al. (2001) reported on severe BV among
women infected with HIV (2). The viral load is a very essential component, particularly in the context of
HIV and an undetectable viral load is very desired as it reduces the risk of transmission, especially from
mother to child. Mbori-Ngacha et al. (2001) reported that any BV could be treated during pregnancy (28);
however, studies have shown that treatment does not scale down the adverse effects associated with
preterm birth and neonatal risks (44, 45).

There has not been any published literature linking mortality directly to BV. However, there is an indirect
link through the risk factors of BV. Preterm birth, pregnancy complications, and prematurity are risk
factors that greatly affect neonates and infant mortality as reported in the Demographic and Health
Surveys (46) and by other authors (47, 48). While, in their previous study, Nduati et a/. excluded
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intrapartum deaths, stillbirths, and abortions (14), our analysis captured intrapartum deaths. Our Kaplan-
Meier analysis through the cumulative hazard plot showed no differences in the hazard of mortality
(p=0.65); however, the graph showed a trend toward a higher mortality rate in the BV exposed group.
Therefore, this means that the risk of mortality still exists among infants whose mothers are exposed to
BV.

In conclusion, our results were consistent with those reported in the literature and added further
knowledge in the area of HIV. Our study showed that BV among HIV-exposed women could result in
infants who are more vulnerable to several infections due to a compromised immune status. Assessing
the risk of BV infection in HIV-positive women could be a step in the right direction of developing policies
targeting limited resource countries that could finally mitigate the fatal adverse outcomes on mothers
and their infants.

Declarations

Acknowledgement

We acknowledge Forgaty International Centre, National Institute of Health who funded the first Clinical
Trial through grant registration number D43-TW00007 and T22-TW00001

Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial
relationships that could be construed as a potential conflict of interest.

Data availability statement

Data is available from the second author upon reasonable request
Competing Interests

We declare there are no competing interests amongst ourselves
Ethical Statement

The initial study protocol was approved by the ethics review boards of the University of Washington and
the University of Nairobi. We have reported that this was a secondary analysis of a randomized control
trial. In the first analysis, the mothers were assigned to either breastfeeding or formula feeding. Full
description of the study is attached as supporting file 1. The RCT was supported through Fogarty grant
registration number D43-TW00007 and T22-TW00001. However, there was no RCT number provided at
the time of conducting the study. In this paper, our focus was on secondary analysis of the data, in which
we divided all the available data from the cohort of 425 into two. Women exposed to BV versus
unexposed, and followed the babies from birth up to 1 year.

Page 10/20



The first paper published with all additional details can be found here:

R. Nduati, G. John, D. Mbori-Ngacha, B. Richardson, J. Overbaugh, A. Mwatha, J. Ndinya-Achola, J.
Bwayo, F. E. Onyango, J. Hughes, and J. Kreiss, “Effect of breastfeeding and formula feeding on
transmission of hiv-1a randomized clinical trial,” JAMA, vol. 283, no. 9, pp. 1167-1174, Mar. 2000.
[Online]. Available: https://doi.org/10.1001/jama.283.9.1167

Women agreeing to participate in the survey provided verbal consent.

References

[1] G.G.Fouda, D. R. Martinez, G. K. Swamy, and S. R. Permar, “engThe impact of igg transplacental
transfer on early life immunity,” engimmunoHorizons, vol. 2, no. 29457151, pp. 14-25, Jan. 2018.
[Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5812294/

[2] D.J.Jamieson, A. Duerr, R. S. Klein, P. Paramsothy, W. Brown, S. Cu-Uvin, A. Rompalo, and J. Sobel,
“englLongitudinal analysis of bacterial vaginosis: findings from the hiv epidemiology research study.”
engObstetrics and gynecology, vol. 98, pp. 656-63, Oct 2001.

[3] C.J. Priestley, B. M. Jones, J. Dhar, and L. Goodwin, “engWhat is normal vaginal flora?”
engGenitourinary medicine, vol. 73, no. 9155551, pp. 23-28, Feb. 1997. [Online]. Available: https://-
www.ncbi.nlm.nih.gov/pmc/PMC1195755/

[4] J.P Lepargneur and V. Rousseau, “fre[protective role of the doderlein flora].” freJournal de
gynecologie, obstetrique et biologie de la reproduction, vol. 31, pp. 485-94, Sep 2002.

[5] G.lIsik, S. Demirezen, H. G. Donmez, and B. M. Sinan, “engBacterial vaginosis in association with
spontaneous abortion and recurrent pregnancy losses,” engJournal of cytology, vol. 33, no. 27756985, pp.
135-140, 2016. [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4995870/

[6] J.A. McGregor and J. I. French, “engBacterial vaginosis in pregnancy.” engObstetrical &
gynecological survey, vol. 55, pp. S1-19, May 2000.

[71 S. Guaschino, F. De Seta, M. Piccoli, G. Maso, and S. Alberico, “engAetiology of preterm labour:
bacterial vaginosis.” engBJOG : an international journal of obstetrics and gynaecology, vol. 113 Suppl 3,
pp. 46—51, Dec 2006.

[8] C.L.Haggerty, S. L. Hillier, D. C. Bass, R. B. Ness, P. I. D. Evaluation, and C. H. P. S. Investigators,
“Bacterial vaginosis and anaerobic bacteria are associated with endometritis,” Clinical Infectious
Diseases, vol. 39, no. 7, pp. 990-995, 2004. [Online]. Available: https://doi.org/10.1086/423963

[9] J.L.vander Heyden, S. M. J. van Kuijk, D. P. van der Ham, K. J. B. Notten, T. Janssen, J. G. Nijhuis,
C. Willekes, M. Porath, J. A. van der Post, F. Halbertsma, E. Pajkrt, and B. W. J. Mol, “engSubsequent

pregnancy after preterm prelabor rupture of membranes before 27 weeks’ gestation,” engAJP reports,
Page 11/20


https://doi.org/%C2%AD10.1001/%C2%ADjama.283.9.1167

vol. 3, no. 24147248, pp. 113-118, Oct. 2013. [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/-
articles/PMC3799705/

[10] P Thorsen, I. Vogel, J. Olsen, B. Jeune, J. G. Westergaard, B. Jacobsson, and B. R. Moller,
“engBacterial vaginosis in early pregnancy is associated with low birth weight and small for gestational
age, but not with spontaneous preterm birth: a population-based study on danish women.” engThe
journal of maternal-fetal & neonatal medicine : the official journal of the European Association of
Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the International Society of
Perinatal Obstetricians, vol. 19, pp. 1-7, Jan 2006.

[11] M. Ravikumara and B. V. Bhat, “engEarly neonatal mortality in an intramural birth cohort at a tertiary
care hospital.” engindian journal of pediatrics, vol. 63, pp. 785—-9, Nov-Dec 1996.

[12] D. J. Alcendor, “engEvaluation of health disparity in bacterial vaginosis and the implications for hiv-
1 acquisition in african american women.” engAmerican journal of reproductive immunology (New York,
N.Y.:7989),vol. 76, pp. 99-107, Aug 2016.

[13] Y. M. Kamga, J. P. Ngunde, and J.-F. K. T. Akoachere, “Prevalence of bacterial vaginosis and
associated risk factors in pregnant women receiving antenatal care at the kumba health district (khd),
cameroon,” BMC Pregnancy and Childbirth, vol. 19, no. 1, p. 166, May 2019. [Online]. Available: https://-
doi.org/10.1186/s12884-019-2312-9

[14] R. Nduati, G. John, D. Mbori-Ngacha, B. Richardson, J. Overbaugh, A. Mwatha, J. Ndinya-Achola,
J. Bwayo, F. E. Onyango, J. Hughes, and J. Kreiss, “engEffect of breastfeeding and formula feeding on
transmission of hiv-1: a randomized clinical trial." engJAMA, vol. 283, pp. 1167-74, Mar 2000.

[15] M. L. Alcaide, M. Chisembele, E. Malupande, K. Arheart, M. Fischl, and D. L. Jones, “engA cross-
sectional study of bacterial vaginosis, intravaginal practices and hiv genital shedding; implications for hiv
transmission and women'’s health.” engBMJ open, vol. 5, p. €009036, Nov 2015.

[16] A.C. Freitas, B. Chaban, A. Bocking, M. Rocco, S. Yang, J. E. Hill, D. M. Money, and V. 0. G. U. E. R.
Group, “engThe vaginal microbiome of pregnant women is less rich and diverse, with lower prevalence of
mollicutes, compared to non-pregnant women,” engScientific reports, vol. 7, no. 28835692, pp. 9212-
9212, Aug. 2017. [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5569030/

[17] R.C.Bump and W. J. r. Buesching, “engBacterial vaginosis in virginal and sexually active adolescent
females: evidence against exclusive sexual transmission.” engAmerican journal of obstetrics and
gynecology, vol. 158, pp. 935-9, Apr 1988.

[18] A.S.Dingens, T.S. Fairfortune, S. Reed, and C. Mitchell, “engBacterial vaginosis and adverse
outcomes among full-term infants: a cohort study,” engBMC pregnancy and childbirth, vol. 16, no.
27658456, pp. 278—278, Sep. 2016. [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/-
PMC5034665/

Page 12/20



[19] C. Chehoud, D. J. Stieh, A. G. Bailey, A. L. Laughlin, S. A. Allen, K. L. McCotter, S. A. Sherrill-Mix, T. J.
Hope, and F. D. Bushman, “engAssociations of the vaginal microbiota with hiv infection, bacterial
vaginosis, and demographic factors,” engAIDS (London, England), vol. 31, no. 28121709, pp. 895-904,
Apr. 2017. [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5370567/

[20] B.E.Sha, M. R. Zariffard, Q. J. Wang, H. Y. Chen, J. Bremer, M. H. Cohen, and G. T. Spear,
“engFemale genital-tract hiv load correlates inversely with lactobacillus species but positively with
bacterial vaginosis and mycoplasma hominis.” engThe Journal of infectious diseases, vol. 191, pp. 25—
32, Jan 2005.

[21] S. Jallow, C. L. Cutland, A. K. Masbou, P. Adrian, and S. A. Madhi, “engMaternal hiv infection
associated with reduced transplacental transfer of measles antibodies and increased susceptibility to
disease.” engJournal of clinical virology : the official publication of the Pan American Society for Clinical
Virology, vol. 94, pp. 50—56, Sep 2017.

[22] G.T. Spear, E. St John, and M. Zariffard, “Bacterial vaginosis and human immunodeficiency virus
infection,” AIDS Research and Therapy, vol. 4, no. 1, p. 25, Oct. 2007. [Online]. Available: https://doi.org/-
10.1186/1742-6405-4-25

[23] J. Atashili, C. Poole, P. M. Ndumbe, A. A. Adimora, and J. S. Smith, “engBacterial vaginosis and hiv
acquisition: a meta-analysis of published studies,” engAIDS (London, England), vol. 22, no. 18614873, pp.
1493-1501, Jul. 2008. [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2788489/

[24] A.L.French, 0. M. Adeyemi, D. M. Agniel, C. T. Evans, M. T. Yin, K. Anastos, and M. H. Cohen,
“engThe association of hiv status with bacterial vaginosis and vitamin d in the united states,” engJournal
of women’s health (2002), vol. 20, no. 21875343, pp. 1497-1503, Oct. 2011. [Online]. Available: https://-
www.ncbi.nlm.nih.gov/pmc/articles/PMC3233211/

[25] G. Schmid, L. Markowitz, R. Joesoef, and E. Koumans, “Bacterial vaginosis and hiv infection,”
Sexually Transmitted Infections, vol. 76, no. 1, pp. 3—4, 2000. [Online]. Available: https://sti.bmj.com/-
content/76/1/3

[26] E.C.Keats, A. Ngugi, W. Macharia, N. Akseer, E. N. Khaemba, Z. Bhatti, A. Rizvi, J. Tole, and Z. A.
Bhutta, “Progress and priorities for reproductive, maternal, newborn, and child health in kenya: a
countdown to 2015 country case study,” The Lancet Global Health, vol. 5, no. 8, pp. €782—-¢e795, Dec.
2019. [Online]. Available: https://doi.org/10.1016/S2214-109X(17)30246-2

[27] G.C. John, R. W. Nduati, D. A. Mbori-Ngacha, B. A. Richardson, D. Panteleeff, A. Mwatha,

J. Overbaugh, J. Bwayo, J. O. Ndinya-Achola, and J. K. Kreiss, “engCorrelates of mother-to-child human
immunodeficiency virus type 1 (hiv-1) transmission: association with maternal plasma hiv-1 rna load,
genital hiv-1 dna shedding, and breast infections.” engThe Journal of infectious diseases, vol. 183, pp.
206-212, Jan 2001.

Page 13/20



[28] D. Mbori-Ngacha, R. Nduati, G. John, and et al., “Morbidity and mortality in breastfed and formula-
fed infants of hiv-1-infected women: A randomized clinical trial,” JAMA, vol. 286, no. 19, pp. 2413-2420,
Nov. 2001. [Online]. Available: http://dx.doi.org/10.1001/jama.286.19.2413

[29] G.W.Sun,T. L. Shook, and G. L. Kay, “englnappropriate use of bivariable analysis to screen risk
factors for use in multivariable analysis.” engJournal of clinical epidemiology, vol. 49, pp. 907-16, Aug
1996.

[30] F. E. Harrell, Regression Modeling Strategies. Springer New York, 2001.

[31] G. Heinze and D. Dunkler, “Five myths about variable selection,” Transplant International, vol. 30,
no. 1, pp. 6—10, dec 2016.

[32] S.L.Hillier, R. P.Nugent, D. A. Eschenbach, M. A. Krohn, R. S. Gibbs, D. H. Martin, M. F. Cotch,

R. Edelman, J. G. Pastorek, A. V. Rao, D. McNellis, J. A. Regan, J. C. Carey, and M. A. Klebanoff,
“Association between bacterial vaginosis and preterm delivery of a low-birth-weight infant,” N Eng/ J Meq,
vol. 333, no. 26, pp. 1737-1742, Nov. 2018. [Online]. Available: https://doi.org/10.1056/-
NEJM199512283332604

[33] N.Benahmed, L. San Miguel, C. Devos, N. Fairon, and W. Christiaens, “engVaginal delivery: how does
early hospital discharge affect mother and child outcomes? a systematic literature review.” engBMC
pregnancy and childbirth, vol. 17, p. 289, Sep 2017.

[34] E. A. Anigilaje, “engManagement of diarrhoeal dehydration in childhood: A review for clinicians in
developing countries,” engFrontiers in pediatrics, vol. 6, no. 29527518, pp. 28—28, Feb. 2018. [Online].
Available: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5829087/

[35] S.G.Berger, S. de Pee, M. W. Bloem, S. Halati, and R. D. Semba, “Malnutrition and morbidity are
higher in children who are missed by periodic vitamin a capsule distribution for child survival in rural
indonesia,” The Journal of Nutrition, vol. 137, no. 5, pp. 1328—1333, 2007. [Online]. Available: https://-
doi.org/10.1093/jn/137.5.1328

[36] A.Y.Chang, C. Riumallo-Herl, J. A. Salomon, S. C. Resch, L. Brenzel, and S. Verguet, “Estimating the
distribution of morbidity and mortality of childhood diarrhea, measles, and pneumonia by wealth group in
low- and middle-income countries,” BMC Medicine, vol. 16, no. 1, p. 102, Jul. 2018. [Online]. Available:
https://doi.org/10.1186/s12916-018-1074-y

[37] 1. A.Khalil, C. Troeger, P. C. Rao, B. F. Blacker, A. Brown, T. G. Brewer, D. V. Colombara, E. L. De Hostos,
C. Engmann, R. L. Guerrant, R. Haque, E. R. Houpt, G. Kang, P. S. Korpe, K. L. Kotloff, A. A. M. Lima, J. Petri,
William A, J. A. Platts-Mills, D. A. Shoultz, M. H. Forouzanfar, S. I. Hay, J. Reiner, Robert C, and A. H.
Mokdad, “Morbidity, mortality, and long-term consequences associated with diarrhoea from
cryptosporidium infection in children younger than 5 years: a meta-analyses study,” The Lancet Global

Page 14/20



Health, vol. 6, no. 7, pp. €758—e768, May 2019. [Online]. Available: https://doi.org/10.1016/S2214-
109X(18)30283-3

[38] R.E.Lean,C.E. Rogers, R. A. Paul, and E. D. Gerstein, “engNicu hospitalization: Long-term
implications on parenting and child behaviors,” engCurrent treatment options in pediatrics, vol. 4, no.
29881666, pp. 49-69, Mar. 2018. [Online]. Available: https://www.ncbi.nlm.nih.gov/pmc/articles/-
PMC5986282/

[39] F. Shiva, A. Sanaei Dashti, and H. Hosseini Khorami, “Causes and risk factors of hospitalization
among infants less than six months old in tehran,” Archives of Pediatric Infectious Diseases, vol. 5, no. 3,
p. €33722,2017. [Online]. Available: http://pedinfect.com/en/articles/55601.html

[40] M. S. Murphy, “engManagement of bloody diarrhoea in children in primary care.” engBMJ (Clinical
research ed.), vol. 336, pp. 1010-5, May 2008.

[41] L. Finberg, “Dehydration in infancy and childhood,” Pediatrics in Review, vol. 23, no. 8, pp. 277-282,
2002. [Online]. Available: https://pedsinreview.aappublications.org/content/23/8/277

[42] J. P Gibson, “Control of persistent vomiting in infants and children,” Pediatrics, vol. 23, no. 3, pp.
578-581, 1959. [Online]. Available: https://pediatrics.aappublications.org/content/23/3/578

[43] D.N.Burns, R. Tuomala, B. H. Chang, R. Hershow, H. Minkoff, E. Rodriguez, C. Zorrilla, H. Hammill,
and J. Regan, “engVaginal colonization or infection with candida albicans in human immunodeficiency
virus-infected women during pregnancy and during the postpartum period. women and infants
transmission study group.” engClinical infectious diseases : an official publication of the Infectious
Diseases Society of America, vol. 24, pp. 201-10, Feb 1997.

[44] J.C. Carey, M. A. Klebanoff, J. C. Hauth, S. L. Hillier, E. A. Thom, J. Ernest, R. P. Heine, R. P. Nugent,
M. L. Fischer, K. J. Leveno, R. Wapner, M. Varner, W. Trout, A. Moawad, B. M. Sibai, M. Miodovnik,

M. Dombrowski, M. J. O’Sullivan, J. P. VanDorsten, O. Langer, and J. Roberts, “Metronidazole to prevent
preterm delivery in pregnant women with asymptomatic bacterial vaginosis,” New England Journal of
Medicine, vol. 342, no. 8, pp. 534-540, 2000, pMID: 10684911. [Online]. Available: https://doi.org/-
10.1056/NEJM200002243420802

[45] P Brocklehurst, A. Gordon, E. Heatley, and S. J. Milan, “engAntibiotics for treating bacterial vaginosis
in pregnancy.” engThe Cochrane database of systematic reviews, p. CD000262, Jan 2013.

[46] K. N.B. of Statistics, M. of Health/Kenya, N. A. I. D. S. C. Council/Kenya, K. M. R. Institute, N. C. for
Population, and Development/Kenya, “Kenya demographic and health survey 2014,” Rockville, MD, USA,
Tech. Rep., 2015. [Online]. Available: http://dhsprogram.com/pubs/pdf/FR308/FR308.pdf

[47] U. V. Ukah, H. Bayrampour, Y. Sabr, N. Razaz, W.-S. Chan, K. I. Lim, and S. Lisonkova, “Association
between gestational weight gain and severe adverse birth outcomes in washington state, us: A

Page 15/20



population-based retrospective cohort study, 2004a€“2013,” PLOS Medicine, vol. 16, no. 12, pp. 1-17,12
2020. [Online]. Available: https://doi.org/10.1371/journal.pmed.1003009

[48] W. Chaim, M. Mazor, and J. R. Leiberman, “The relationship between bacterial vaginosis and
preterm birth. a review,” Archives of Gynecology and Obstetrics, vol. 259, no. 2, pp. 51-58, Jan. 1997.
[Online]. Available: https://doi.org/10.1007/BF02505309

Tables

Table 1A. Outcomes of maternal morbidity incidence

Maternal morbidity characteristics Bacterial vaginosis exposed group Bacterial vaginosis non-exposed group
Adverse maternal conditions, % (n) 10.6 (18/169) 4 (7/179)

Maternal hospital admissions after birth, % (n) 26 (35/135) 15 (21/179)

Mean duration of admission, days 1.3+£3.2 0.7+2.7

Table 1B. Unadjusted and adjusted odds ratios

Unadjusted Adjusted

Odds ratio (95% CI) P-value Odds ratio (95% CI) P-value

Adverse maternal conditions 2.93 (1.19-7.20) 0.02 2.25 (0.74-7.27) 0.16

Maternal hospital admission after birth 1.95 (1.08-3.51) 0.02 1.34 (0.63-2.88) 0.45

Data are reported as proportions (of patients with valid data) or mean + standard deviation. P-values were derived from Fisher’s exact test

Table 2A. Distribution of neonatal characteristics

Neonatal characteristics Bacterial vaginosis exposed Bacterial vaginosis unexposed
group group
Died, n (%) 9 (5.4) 5(2.8)
Birth weight per 100 g 31+5.5 32+5.0
Length, cm 48.1+4.3 48.6+2.45
Gender (male), n (%) 81 (46.5) 99 (55.6)
Head circumference, cm 35.2+1.49 35.2+1.59
Maturity, weeks of gestation 39.5+£2.35 39.8+2.03
Apgar score 9.63+1.29 9.71+0.87
Maturity, Dubowitz score 57.7+8.2 57.8+8.11
Low birth weight (<2500 g), n (%) 5(3) 1)

Table 2B. Unadjusted and adjusted odds ratios of morbidity incidence among the neonates
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Unadjusted Adjusted
Odds ratio (95% CI) P-value Odds ratio (95% CI) P-value

Jaundice 1.2 (0.58-2.52) 0.62 1.29 (0.58-2.92) 0.53
Conjunctivitis 1.39 (0.57-3.50) 0.47 1.30 (0.52-3.33) 0.58
Lymphadenopathy 0.70 (0.30-1.57) 0.39 0.67 (0.29-1.53) 0.35
Respiratory distress 1.03 (0.12-8.66) 0.98 0.74 (0.03-10.63) 0.82
Skin rash 0.93 (0.48-1.77) 0.82 0.93 (0.48-1.80) 0.83
Prematurity 0.70 (0.09-4.29) 0.70 0.21 (0.01-2.07) 0.25
Asphyxia 1.06 (0.25-4.55) 0.93 2.06 (0.30-20.30) 0.47
Pneumonia 2.13 (0.20-46.12) 0.62 2.79 (0.10-207.36) 0.58
Sepsis/meningitis 0.63 (0.13-2.60) 0.53 0.56 (0.11-2.39) 0.44
Other abnormality on exam 1.29 (0.34-5.28) 0.71 1.27 (0.33-5.32) 0.73

Data are reported as proportions (of patients with valid data) or mean + standard deviation. P-values were derived from Fisher’s exact test.

Table 3. Odds ratio of bacterial vaginosis and birth weight as a continuous variable
Odds ratio (95% CI) P-value
Birth weight 0.96 (0.92-1.00) 0.08

Table 4. Overall morbidity incidences reported and correlation analysis of bacterial vaginosis and morbidity incidences
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lermatitis
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Bacterial vaginosis status

Chi-squared test

Overall morbidity incidence, n (%) BV exposed, n (%) BV non-exposed, n (%) P-value
111 (34) 47 (30) 64 (37) 0.2
32 (10) 17 (10) 15 (27) 0.5
38 (12) 21 (13) 17 (10) 0.3
140 (43) 62 (39) 78 (46) 0.3

3 () 1) 2 0.6
22 (7) 11.(7) 11 (6) 0.8
78 (24) 43 (27) 35 (21) 0.1

5(2) 2(2) 3(1) 0.7
70 (21) 30 (19) 40 (23) 0.3
47 (14) 14 (9) 33 (19) 0.007

283 (86) 129 (82) 154 (90) 0.04

21 (6) 9 (6) 12 (7) 0.6
45 (14) 20 (13) 25 (15) 0.6
169 (52) 83 (53) 86 (50) 0.6

243 (74) 111 (70) 132 (77) 0.2
290 (88) 134 (84) 156 (91) 0.1

20 (6) 7 (4) 13 (8) 0.2
96 (29) 43 (27) 53 (31) 0.5
146 (45) 72 (46) 74 (43) 0.6
146 (45) 72 (46) 74 (43) 1.6
120 (37) 58 (37) 62 (36) 0.9
64 (20) 33 (21) 31 (18) 0.5
62 (19) 28 (18) 34 (20) 0.6
63 (19) 30 (19) 33 (19) 0.99
15 (5) 8 (5) 7 4) 0.7

Table 5. Adjusted and unadjusted odds ratios of morbidity incidences at 6 and 12 months
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Pneumonia

Ear infection
Stool with blood
Lymphadenopathy
Encephalopathy
Sepsis
Conjunctivitis
Dehydration
Wheezing
Hepatomegaly
Cold

Otitis

Hospital admitted
Hospital non-admitted
Fever

Cough

Diarrhea

Thrush

Vomiting
Difficulty feeding
Heat rash

Fungal rash
Eczema/dermatitis
Scabies

Mouth ulcers

Six months

Twelve months

Adjusted odds ratio (95% CI) P-value Adjusted odds ratio (95% CI) P-value
1.14 (0.75-1.72) 0.54 1.20 (0.88-1.65) 0.25
0.55 (0.18-1.54) 0.27 0.63 (0.33-1.17) 0.14
3.08 (1.11-10.00) 0.04 1.19 (0.67-2.12) 0.56
0.74 (0.55-0.99) 0.04 0.65 (0.52-0.82) 0.01
0.55 (0.07-3.57) 0.53 0.51 (0.07-2.74) 0.45
1.27 (0.55-2.96) 0.57 1.18 (0.53-2.65) 0.68
1.32 (0.84-2.08) 0.24 1.41 (0.95-2.10) 0.09
2.94 (1.44-6.37) 0.01 1.81 (1.05-3.19) 0.03
0.67 (0.34-1.27) 0.22 0.87 (0.59-1.27) 0.47
0.47 (0.19-1.05) 0.08 0.56 (0.32-0.94) 0.03
1.09 (0.88-1.35) 0.44 0.99 (0.84-1.16) 0.88
1.10 (0.60-2.01) 0.76 1.10 (0.79-1.55) 0.57
0.90 (0.46-1.73) 0.75 1.01 (0.61-1.68) 0.96
0.99 (0.69-1.40) 0.95 1.26 (1.01-1.61) 0.07
0.75 (0.57-0.99) 0.04 0.89 (0.73-1.07) 0.22
0.97 (0.77-1.23) 0.81 0.93 (0.78-1.10) 0.39
0.72 (0.43-1.22) 0.23 0.64 (0.45-0.89) 0.01
0.94 (0.64-1.37) 0.74 0.92 (0.67-1.28) 0.63
1.64 (1.06-2.56) 0.03 1.39 (1.01-1.92) 0.04
0.74 (0.49-1.12) 0.16 0.78 (0.63-0.97) 0.02
0.79 (0.55-1.13) 0.2 0.75 (0.56-1.01) 0.06
1.04 (0.62-1.77) 0.87 1.15 (0.75-1.78) 0.51
0.95 (0.76-1.19) 0.67 0.87 (0.73-1.04) 0.13
0.78 (0.37-1.62) 0.5 1.04 (0.69-1.55) 0.86

12.8 (2.27-241.21) 0.02 2.34 (1.00-6.03) 0.06

P-values were derived from the chi-squared test

Table 6. Odds ratio of bacterial vaginosis and viral load

Figures

0dds ratio (95% CI)

P-value

Viral load

1.21 (0.91-1.60)

0.19
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