1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Pedijatr Infect Dis J. Author manuscript; available in PMC 2020 May 01.

-, HHS Public Access
«

Published in final edited form as:
Pediatr Infect Dis J. 2019 May ; 38(5): 508-512. d0i:10.1097/INF.0000000000002220.

Predictors of Perinatal HIV Transmission Among Women Without
Prior Antiretroviral Therapy in a Resource-Limited Setting: The
BAN Study

Alexander C. Ewing, MPH?!, Sascha R. Ellington, MSPH?, Jeffrey B. Wiener, PhD!, Charles
S. Chasela, PhD?, Gerald Tegha, MSc3, Julie A.E. Nelson, PhD#, Denise J. Jamieson, MD,
MPH?1, Charles van der Horst, MD#, Athena P. Kourtis, MD, PhD?, and for the BAN Study
Team

1Centers for Disease Control and Prevention, Atlanta, Georgia, U.S.A.

2Department of Epidemiology and Biostatistics, School of Public Health, University of
Witwatersrand, Johannesburg, South Africa

SUNC Project, Lilongwe, Malawi

4University of North Carolina, Chapel Hill, North Carolina, U.S.A.

Abstract

Objectives: To investigate potential risk factors for perinatal (intrauterine and intrapartum)
mother-to-child transmission of HIV (MTCT) in women unexposed to Antiretroviral Therapy
(ART) during pregnancy.

Methods: We compared factors according to perinatal MTCT outcome among 2,275 ART-naive
(until the onset of labor) HIV-infected women in the Breastfeeding, Antiretrovirals and Nutrition
study (2004-2010) in Lilongwe, Malawi. Factors included HIV viral load during pregnancy, food
security, demographic characteristics, hematologic and blood chemistry measures, medical history
and physical factors. Associations with perinatal MTCT and interactions with maternal viral load
were assessed using simple and multivariable logistic regression.

Results: There were 119 (115 intrauterine, 4 intrapartum) cases of perinatal MTCT; only one to a
mother with <1,000 HIV copies/mL. Maternal viral loads >10,000 copies/mL were common
(63.1%). Lower maternal viral load (<1,000 copies/mL and 1,000.1-10,000 copies/mL) was
associated with reduced odds of perinatal MTCT [adjusted odds ratio (aOR), 0.1; 95% confidence
interval (ClI), 0.01-0.4 and aOR, 0.2; 95% CI, 0.1-0.4, respectively), compared with maternal viral
load >10,000 copies/mL. Low CD4+ T cell count (< 350 cells/uL) was only associated with
perinatal MTCT in unadjusted models. Food shortage (aOR, 1.8; 95% CI; 1.2-2.6), sexually
transmitted infection (past year) (aOR, 1.9; 95% CI; 1.0-3.7), histories of herpes zoster (aOR, 3.0;
95% ClI; 1.6-5.6) and tuberculosis (aOR, 2.5; 95% CI; 1.1-5.7) were associated with increased
odds of perinatal MTCT.
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Conclusions: These findings confirm that lowering maternal HIV viral load is most important in
preventing perinatal MTCT, and support efforts to address food shortage, STD and TB prevention,
while informing programs to improve ART coverage in pregnancy.

Background

Methods

Approximately 150,000 children < 15 years old were newly infected with human
immunodeficiency virus (HIV) in 2015 [1], a majority through mother-to-child transmission
of HIV (MTCT) [2]. Transmission from the mother can occur in utero, at the time of
delivery, or postnatally through breastfeeding [3]. In non-breastfeeding populations, it is
possible to achieve rates of perinatal MTCT in infants born to HIV-infected mothers of <2%
with antiretroviral therapy (ART) during pregnancy and delivery [4, 5]. However, despite a
dramatic expansion in ART coverage of pregnant, HIV-infected women, it is estimated that,
globally, more than a quarter of women with known HIV infection did not receive ART
during pregnancy in 2014 [6]. Maternal HIV viral load is a strong risk factor for MTCT, but
other demographic, behavioral, clinical, virologic and genetic factors have been identified
[7]. Because there remains a substantial number of HIV-infected women giving birth who
are not on ART, and because, even with optimal ART during pregnancy and delivery the risk
of transmission to the infant is not zero, it is important to understand the full spectrum of
risk factors for MTCT.

We conducted a retrospective analysis of data from the Breastfeeding, Antiretrovirals and
Nutrition (BAN) study to investigate potential risk factors for perinatal MTCT in a
population of HIV-infected women who were ART naive until receiving ART at the onset of
labor.

Recruitment and study procedures

This analysis uses data from the BAN study: a randomized, controlled trial of two ART
regimens to prevent MTCT during breastfeeding in Lilongwe, Malawi, that recruited and
followed participants from March 2004 to January 2010 (www.ClinicalTrials.gov number
NCT00164736) [8-10].

The BAN study screened and consented 3,572 pregnant women who tested HIV positive at
antenatal visits at six clinics in Lilongwe, Malawi from March 2004 to February 2009, and
randomized 2,369 women at delivery who met the antenatal and postnatal eligibility criteria.
Antenatal criteria were age = 14 years, antiretroviral unexposed, no serious pregnancy
complications, intentions to breastfeed, CD4+ T cell count =250 cells/uL (=200 cells/uL
before July 24, 2006), hemoglobin > 7g/dL and plasma alanine aminotransferase (ALT) <
2.5 times the upper limit of normal. Postnatal criteria included infant birth weight = 2000 g
and no conditions precluding study interventions (maternal or infant). All women provided
written informed consent. The BAN study protocol was approved by the Malawi National
Health Science Research Committee and by institutional review boards at the University of
North Carolina (UNC) at Chapel Hill and the US Centers for Disease Control and
Prevention (CDC). Participants received perinatal MTCT antiretroviral prophylaxis. Mothers
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(at onset of labor) and infants received a single dose of oral nevirapine. All mothers received
zidovudine (300 mg) plus lamivudine (150 mg), twice-daily, from the onset of labor and for
7 days after birth and all infants received zidovudine (2 mg per kilogram of body weight)
and lamivudine (4 mg per kilogram) twice-daily for 7 days.

Tests for hematologic measures and blood chemistry measures were conducted on samples
collected at screening. Results of routine syphilis tests were obtained with participant
consent. At delivery/randomization, mothers were interviewed to collect medical history,
demographic and food security information with updates to maternal medical history
solicited by study staff at prenatal visits scheduled at 28, 32 and 36 weeks of gestational age
and at delivery; included were questions about tuberculosis (TB) and malaria treatment
history, Herpes zoster, oral thrush, sickle cell, hepatitis and sexually transmitted infection
(STI) history. Demographic information included age, marital/cohabitation status, highest
level of education completed and literacy. HIV viral load testing was conducted on
specimens taken prenatally at registration using the NucliSens assay (bioMerieux, Durham,
NC). If no viral load test could be completed at registration, testing was conducted on a
specimen collected at a subsequent prenatal visit. Maternal physical exams, which included
triceps skinfold; mean upper arm circumference; and abnormal genitourinary symptom
assessments, were performed at screening, prenatal visits and at delivery/randomization.
Women presenting with symptoms of malaria were tested via microscopy.

Outcome assessment

Infants were tested for HIV via DNA PCR at birth and at 1, 2 and 4 week post-partum visits
with the Amplicor 1.5 DNA polymerase-chain-reaction (PCR) assay (Roche Molecular
Systems). Positive tests were confirmed by testing a specimen obtained at the next visit. For
infants lost to follow-up before a confirmatory test was obtained, a second specimen from
the same day was tested at the reference laboratory at the University of North Carolina. Of
the 2,369 women who met the BAN study eligibility criteria, cases were 119 mothers who
transmitted HIV to their infants by the 2-week postpartum visit; controls were 2,156 mothers
whose infants were HIV uninfected after the 2-week postpartum visit; 94 mothers whose
infants’ last HIV test was negative and were lost to follow up before the 2-week postpartum
visit were excluded because intrapartum MTCT could not be ruled out.

Statistical methods

Bivariate associations between exposures and perinatal MTCT of HIV were assessed using
chi-square tests and Fisher exact tests. The Mann-Whitney test was used to compare the
distribution of viral load during pregnancy according to perinatal MTCT status.
Transmission rates were estimated with their binomial exact 95% confidence intervals (Cl)
according to viral load category. Simple logistic regression was used to evaluate the effect of
variables on perinatal MTCT. Model selection for multivariate logistic regression was
conducted via backward manual selection, beginning with all variables with p-values < 0.1
in bivariate analysis, along with interaction terms between each covariate and three category
maternal viral load (<1,000 copies/mL, <1,000-10,000 copies/mL, >10,000 copies/mL).
Interaction terms were retained if their removal significantly changed the likelihood ratio
test results. Remaining covariates were removed sequentially (largest p-value first) via
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backwards selection using a change-in-estimate approach. Covariates significantly
associated with the outcome (p < 0.05) or whose removal caused a change >10% (|
IN(OR(educed/ ORsuin)| > 0.10) in the estimate of any odds ratio were retained in the model.
Statistical analyses were conducted using SAS 9.4.

Approximately 30% of the HIV-infected pregnant women in this study had a CD4+ T cell
count <350 cells/pL during pregnancy, but above the exclusionary threshold of 200 or 250
cells/uL; the percentage with maternal viral loads greater than 10,000 copies/mL during
pregnancy was high (63.1%), while less than 10% had maternal viral loads < 1,000
copies/mL (Table 1). Only 34.6% had more than a primary education. Anemia during
pregnancy, reporting a current food shortage and physical measures related to poor nutrition
were all common (>40%). Low blood albumin, low lymphocyte count and neutropenia were
all common (>33%) (Table 1).

Among the 119 perinatally HIV-infected infants in our study, 115 were HIV PCR-positive at
birth and 4 were HIV PCR-negative at birth but positive by 2 weeks of life. Transmitting
mothers had significantly higher median maternal viral load during pregnancy compared to
non-transmitting mothers (61,830 vs 16,529 copies/ml, p<0.001).

Women who transmitted HIV perinatally to their infants were more likely to have CD4+ T
cell counts < 350 cells/uL during pregnancy compared to those who did not transmit (36.1%
for transmitters vs. 29.7% for non-transmitters, odds ratio (OR): 1.6, 95% confidence
interval (CI): 1.02, 2.6). Viral load measurement took place a median of 12 weeks before
delivery. Transmitters (91.8%) were more likely to have viral loads > 10,000 copies/mL
during pregnancy than non-transmitters (61.6%). Having viral load during pregnancy <1,000
copies/mL (OR: 0.1, 95% CI: 0.01, 0.4) and between 1,000 and 10,000 copies/mL (OR: 0.2,
95% ClI: 0.1, 0.4) were both associated with significantly lower odds of perinatal
transmission compared with those with viral loads during pregnancy =10,000 copies/mL. Of
the 200 HIV-infected pregnant women with viral loads during pregnancy < 1,000 copies/mL,
there was only one episode of perinatal MTCT (viral load: 361 copies/mL), a rate of 0.5%
(95% CI: 0.0, 2.7) (Figure 1). The correspondingrates for pregnant women with viral loads
during pregnancy between 1,000 copies/mL and 10,000 copies/mL and for pregnant women
with viral loads during pregnancy =10,000, respectively, were 1.4% (95% CI: 0.6, 2.7) and
7.5% (95% CI: 6.1, 9.0).

Transmitters (25.2%) had lower odds of having any formal post-primary education than non-
transmitters (35.1%) (OR: 0.6, 95% CI: 0.04, 0.95). Reporting a current food shortage was
more common in transmitters (51.3%) than in non-transmitters (41.4%) (OR: 1.5, 95% CI:
1.03, 2.2). Self-reported histories of individual diseases were uncommon, but there were
differences between transmitters and non-transmitters. Tuberculosis was more common in
transmitters (6.7%) than in non-transmitters (2.8%) (OR: 2.5, 95% ClI: 1.2, 5.3), as was self-
reported history of herpes zoster (14.3% in transmitters vs. 4.2% in non-transmitters, OR:
3.8, 95% ClI: 2.2, 6.6) (Table 1). The association between self-reported STI within the last
six months and perinatal MTCT was not significant (OR 1.7, 95% CI: 0.9 — 3.1). Low blood
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albumin was significantly associated with perinatal MTCT (OR: 1.7, 95% CI: 1.1, 2.5)
(Table 1).

The final multivariable logistic regression model included categorized viral load (<1,000
copies/mL, 1,000 — 9,999 copies/mL and =10,000 copies/mL) (Table 1), reporting facing a
food shortage, self-reported STI in the last 12 months, and past medical histories of herpes
zoster and TB (Table 1). Individuals in each of the two lower viral load categories, <1,000
copies/mL and 1,000-9,999 copies/mL, had lower adjusted odds (aOR: 0.1, 95% CI: 0.01,
0.4 and aOR: 0.2 95% CI: 0.1, 0.4, respectively) of perinatal MTCT compared with those
with viral loads >10,000 copies/mL. Reporting facing a food shortage (aOR: 1.8, 95% ClI:
1.2, 2.6), self-reported STI in the last 12 months (aOR: 1.9, 95% CI: 1.0004, 3.7), and past
medical histories of herpes zoster (aOR: 3.0, 95% ClI: 1.6, 5.6) and TB (aOR: 2.5, 95% CI:
1.1, 5.7) were all associated with higher adjusted odds of perinatal MTCT.

Discussion

In this analysis of risk factors for perinatal MTCT of HIV among 2,275 HIV-infected
preghant women participating in the BAN study in Lilongwe, Malawi, the strongest risk
factor was high prenatal viral load. Women with prenatal viral loads between 1,000 and
9,999 copies/mL had 80% lower odds and women with prenatal viral loads <1,000
copies/mL had 90% lower odds of perinatal MTCT, compared with women who had viral
loads =10,000 copies/mL. In fact, there was only one case of HIV transmission among
women in the lowest viral load category. Other factors associated with perinatal transmission
included facing a food shortage, self-reported sexually transmitted infection in the last 12
months, history of herpes zoster and history of TB. Given the intrapartum initiation of ART
prophylaxis in our study, we have likely underestimated the rate of perinatal MTCT. The
HPTN 040 trial of only postnatal infant prophylaxis found similar rates of /n utero MTCT
(5.7%) to the rates of MTCT by two weeks of age that we observed in the BAN study (4.4—
5.5%) {Chasela, 2010 #612}. Given that most (over 90%) intrapartum transmissions will be
detected by 2 weeks of age, {Dunn, 1995 #1208}, it is likely that most peripartum
transmissions were prevented in the BAN study.

Maternal viral load is a known risk factor for MTCT [7], and risk of MTCT increases with
higher viral loads [11-15]. The risk of perinatal MTCT exists throughout pregnancy, and for
women not on ART, this risk is highest during late gestation/labor and delivery [3].
Mandelbrot, et al. showed that ART initiation before conception and viral load suppression
(<50 copies/mL at delivery) can virtually eliminate perinatal MTCT [15]. The women in this
study did not receive ART during pregnancy until receiving single dose nevirapine at the
onset of labor, yet 9.4% had viral loads <1,000 copies/mL. The lone case of perinatal MTCT
among these women had history of maternal TB infection, also associated with transmission
in this study, but no other unique characteristics. The overall 5.2% perinatal MTCT rate,
combined with the very low transmission rate among those with viral loads <1,000
copies/mL, reinforces the importance of early ART, ideally before pregnancy, for optimal
prevention of MTCT of HIV, in accordance with current WHO guidelines [16].
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The possible role of food insecurity — represented in this study by the question “Are you
currently facing a food shortage?” in MTCT is not well characterized in the scientific
literature, but it may be a cause of nutritional deficiencies and an indicator of lower socio-
economic status [17][18][19][20] However, placebo-controlled randomized trials of
nutritional supplements have not shown significant effects on MTCT [21]. In our study, low
blood albumin (<3.5K/uL), which is both a potential indicator of malnutrition [22—-24] and
of HIV disease progression [23, 25], was associated in our unadjusted model with HIV
transmission during the intrapartum period. Low blood albumin was also associated with
CDA4+ T cell count < 350 cells/pL, low MUAC and low TSF in this study (data not shown).
However, the odds of transmission of HIV during the intrapartum period was not associated
in either the adjusted or unadjusted models with physical measures of poor nutrition. It’s
possible that food shortages in this study functioned as an indicator of social determinants of
health [26, 27].

Histories of TB and herpes zoster may be proxies for immunosuppression [28-33]. Gupta et
al. found that maternal TB was an independent risk factor for MTCT and proposed that this
association may be due to unobserved, transitory increases in maternal viral loads, increased
maternal immune system activation or an association between TB and an unknown or
unmeasured MTCT risk factor [34]. Our results support the finding that TB is associated
with MTCT independent of maternal viral load, although it is possible that there were
variations in immune status and viral load not captured. The significance in the multivariable
model of self-reported herpes zoster history also supports this conclusion.

The estimate for the association between self-reported history of STI within the past year
and perinatal MTCT was fairly large (adjusted OR: 1.9), although the lower end of the
confidence interval was very close to 1 and the association was not significant in bivariate
analysis. There is research showing several lower genital tract infections to be associated
with MTCT and with HIV genital shedding [35]. Herpes simplex virus type 2 (HSV-2) is
associated with MTCT, due to genital ulcers with high concentrations of HIV RNA and also
possibly direct viral interaction and maternal immune activation [35-38]. There is
contradictory evidence on the effect of syphilis on MTCT [39, 40][37, 41]. Unadjusted
associations between genital warts and MTCT may be confounded by advanced HIV disease
and higher maternal viral load [42, 43].

This research is subject to some limitations, including potential unmeasured residual
confounding. Our viral load data may not capture transitory changes in HIV disease status
potentially related to perinatal transmission. Medical history data are self-reported and may
be subject to recall bias, which would likely be non-differential and tend to bias results
closer to the null hypothesis. Due to participants receiving nevirapine prophylaxis during
labor, our results may not be generalizable HIV-infected pregnant women who give birth
without antiretroviral HIV prophylaxis. Individuals missing covariate data and not included
in the final logistic regression model (n=186) were less likely to be anemic and more likely
to self-report history of herpes zoster infection in the past 12 months, risk factors for MTCT.
However, the number of subjects missing is small, and we do not expect this to have a large
effect on the results. The trial selection criteria, such as requiring a CD4 count above > 250
cells/mL (=200 cells/uL before July 24, 2006), may have resulted in a population less likely
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to experience MTCT, and the risk factors identified here may not be representative of those
for women who do not meet the selection criteria. Despite these limitations, this study
contains a large sample of ART-naive HIV-infected pregnant women in a resource-limited
setting, a difficult-to-study but still quite prevalent population, and was able to account for a
range of factors, including medical, demographic, food security, nutritional status and
hematologic factors.

In conclusion, our study confirms that with maternal viral load suppression, most instances
of perinatal MTCT, can be avoided. Clearly, every effort must be made to begin ART and
reduce viral load in HIV-infected pregnant women. Our data also suggest that food
insecurity, history of diseases indicating immunosuppression, and history of other STIs may
be risk factors for perinatal MTCT. These findings can help inform decisions to target
populations for programs seeking to improve coverage of ART during pregnancy, and may
support efforts to recognize and treat maternal TB, STIs and other infections prior to and
during pregnancy, and efforts to improve maternal nutritional status antenatally, to achieve
worldwide elimination of pediatric HIV infection and improve outcomes for HIV-infected
pregnancy women.
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Figure 1.
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Percentage of HIV-infected pregnant women who transmitted HIV perinatally in the
Breastfeeding, Antiretrovials and Nutrition (BAN) study in Lilongwe, Malawi (2004-2010),
by prenatal maternal viral load category
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Bivariate and multivariate associations between maternal characteristics and perinatal HIV transmission in the

BAN Study, Lilongwe, Malawi 2004-2010

Table 1.

Page 11

Overall (N=2275)

Cases (N=119)

Controls (N=2156)

OR (95% ClI) Adjusted ClR

N (%) N (%) N (%) (95% CI)
Maternal CD4+ T cell count during
pregnancyT
200-350 cells/uL 684 (30.1%) 43 (36.1%) 641 (29.7%) 1.6 (1.02, 2.6) -
350.1-500 cells/pL 757 (33.3%) 43 (36.1%) 714 (33.1%) 1.5(0.9,2.3) -
>500 cells/pL (referent) 834 (36.7%) 33 (27.7%) 801 (37.2%) - --
Viral load during pregnancyT'JF
<1,000 copies/mL 200 (9.4%) 1 (0.9%) 199 (9.9%) 0.1(0.01,0.4) 0.1(0.01,04)
1,000.1-10,000 copies/mL 583 (27.5%) 8 (7.3%) 575 (28.6%) 0.2 (0.1, 0.4) 0.2(0.1,0.4)
>10,000 copies/mL 1341 (63.1%) 101 (91.8%) 1240 (61.6%) -- -
Age at enrollment
15-24 (referent) 986 (43.3%) 50 (42.0%) 936 (43.4%) -- -
25-34 1157 (50.9%) 60 (50.4%) 1097 (50.9%) 1.0 (0.7, 1.5) -
>35 132 (5.8%) 9 (7.6%) 123 (5.7%) 1.4(0.7,2.9) -
Married or living with partner 2110 (92.9%) 114 (95.8%) 1996 (92.7%) 1.8(0.7,4.5) -
>Primary education’ 784 (34.6%) 30 (25.2%) 754 (35.1%) 0.6 (0.4, 0.95) -
Literate 1705 (77.0%) 81 (71.7%) 1624 (77.3%) 0.7 (0.5, 1.1) --
Anemia during pregnancy§ 1220 (53.6%) 74 (62.2%) 1146 (53.2%) 1.4 (0.99, 2.1) -
Currently facing a food shortageJr 932 (41.9%) 61 (51.3%) 871 (41.4%) 15(1.03,2.2) 1.8(1.2,2.6)
Low Triceps Skin Fold (<14mm) 953 (42.2%) 54 (45.4%) 899 (42.0%) 1.1(0.8,1.7) -
Low Mid-Upper Arm Circumference
(<26mm) 1053 (46.7%) 59 (49.6%) 994 (46.5%) 1.1(0.8,1.6) -
Clinically diagnosed malaria during
pregnancy 298 (13.1%) 14 (11.8%) 284 (13.2%) 0.9(0.5,1.6) -
Self-reported past medical history of
7Bt 69 (3.1%) 8 (6.7%) 61(2.8%) 2.5(1.2,5.3) 25(1.1,5.7)
Self-reported past medical history of
oral thrush 144 (6.4%) 7 (5.9%) 137 (6.4%) 0.9 (0.4, 2.0) -
Self-reported sexually transmitted
infection in last 12 months 155 (6.9%) 13 (10.9%) 142 (6.7%) 1.7(0.9,3.1) 1.9 (1.0,3.7)
Self-reported past medical history of
herpes zostert 107 (4.7%) 17 (14.3%) 90 (4.2%) 3.8(2.2,6.6) 3.0(1.6,5.6)
Syphilis Infection during pregnancy 74 (4.6%) 4 (5.2%) 70 (4.4%) 0.9(0.3,2.5) -
Vaginal sores, discharge or itching
present during pregnancy 405 (17.8%) 24 (20.2%) 381 (17.7) 1.2(0.7,1.9) -
Low Maternal Albumin (<3 g/dL)Jr 1434 (64.1%) 87 (74.4%) 1347 (63.5%) 1.7 (1.1,2.5) -
Low Maternal Lymphocytes (<1.8 K/
uL) 805 (35%) 39 (33.1%) 766 (35.6%) 0.9 (0.6, 1.3) -
Maternal Neutropenia (<3.5 K/pL) 973 (42.9%) 59 (50.0%) 914 (42.5%) 1.4(0.9,2.0) -

Significant ORs are bolded

Pediatr Infect Dis J. Author manuscript; available in PMC 2020 May 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ewing et al. Page 12
*

Age, literacy, CD4+ T cell count, education , anemia, and albumin were initially entered into multivariate model, but not retained in final due to
lack of association with the outcome after adjustment

fChi—square or Fischer exact test p-value < 0.05
¢151 Pregnant women missing viral load

§Hemoglobin <11 g/dL
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Table 2.

Page 13

Adjusted Odds Ratios for Perinatal HIV Transmission in the BAN Study, Lilongwe, Malawi 2004-2010

Variable Adjusted Odds Ratio™  95% Confidence Interval
Viral Load
<1,000 0.1 (0.01, 0.4)
1,000 - 9,999 0.2 (0.1,0.4)
>10,000 ref -
Facing a Food Shortage 1.8 (1.2,2.6)
Self-reported sexually transmitted infection in last 12 months 1.9 (1.00, 3.7)
Past Medical History of Herpes Zoster 3.0 (1.6, 5.6)
Past Medical History of Tuberculosis 25 (1.1,5.7)

Age, literacy, CD4+ T cell count, education, anemia, and albumin were initially entered into multivariate model, but not retained in final due to lack

of association with the outcome after adjustment

Note: final model includes 2,089 individuals with complete covariate data. 186 (8.2%) were missing data from the following categories: viral load
(n=151, 7.1%), food shortage (n=50, 2.3%), STI history (n=22, 1.0%), tuberculosis history (n=10, 0.5%), herpes zoster history (n=13, 0.6%).

*
Adjusted for all other variables in multivariable model
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