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Abstract

Background: Information on the frequency and clinical features of advanced HIV disease (AHD) in pregnancy and its
effects on maternal and perinatal outcomes is limited. The objective of this study was to describe the prevalence and
clinical presentation of AHD in pregnancy, and to assess the impact of AHD in maternal and perinatal outcomes in
Mozambican pregnant women.

Methods: This is a prospective and retrospective cohort study including HIV-infected pregnant women who
attended the antenatal care (ANC) clinic at the Manhica District Hospital between 2015 and 2020. Women were fol-
lowed up for 36 months. Levels of CD4 + cell count were determined to assess AHD immune-suppressive changes.
Risk factors for AHD were analyzed and the immune-suppressive changes over time and the effect of AHD on preg-
nancy outcomes were assessed.

Results: A total of 2458 HIV-infected pregnant women were enrolled. The prevalence of AHD at first ANC visit was
14.2% (349/2458). Among women with AHD at enrolment, 76.2% (260/341) were on antiretroviral therapy (ART). The
proportion of women with AHD increased with age reaching 20.5% in those older than 35 years of age (p <0.001).
Tuberculosis was the only opportunistic infection diagnosed in women with AHD [4.9% (17/349)]. There was a trend
for increased CD4 + cell count in women without AHD during the follow up period; however, in women with AHD
the CD4 + cell count remained below 200 cells/mm? (p<0.001). Forty-two out of 2458 (1.7%) of the women were
severely immunosuppressed (CD4 4 cell count < 50 cells/mm3). No significant differences were detected between
women with and without AHD in the frequency of maternal mortality, preterm birth, low birth weight and neonatal
HIV infection.

Conclusions: After more than two decades of roll out of ART in Mozambique, over 14% and nearly 2% of HIV-
infected pregnant women present at first ANC clinic visit with AHD and severe immunosuppression, respectively.
Prompt HIV diagnosis in women of childbearing age, effective linkage to HIV care with an optimal ART regimen and
close monitoring after ART initiation may contribute to reduce this burden and improve maternal and child survival.
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some areas up to 30% of pregnant women attending ante-
natal care (ANC) clinics are HIV-infected [2, 3] while
the rate of vertical transmission remains high across the
country (13.4%) [4]. Efforts have been mounted in the
last years to control the HIV epidemic. Significantly, the
implementation of the Option B+in 2013 that includes
provision of lifelong antiretroviral therapy (ART) to all
HIV-infected pregnant and lactating women [5-7]. As
a result, the number of HIV-infected individuals receiv-
ing ART has increased (1.402.902 people by December
2020), and the proportion of patients with advanced HIV
disease (AHD) has significantly decreased from 73% in
2004 to 37% in 2014 [4, 8].

Despite these positive achievements, the high fre-
quency of AHD among infected individuals is an impor-
tant public health issue due to its high burden on the
health system and the society as a whole, likely jeopard-
izing the achievement of the UNAIDS 95-95-95 targets
in Mozambique [9]. Patients with AHD are at high risk of
death from opportunistic infections (mostly tuberculosis,
severe bacterial infections, and cryptococcal meningitis)
[10, 11] even if they are on ART, and this risk increases
with the reduction in CD4 cell count [12].

Previous studies on the burden of AHD in Mozam-
bique were conducted in the general population focusing
on the frequency of AHD at ART initiation [13]. No pub-
lished information exists in the country on the burden
and clinical presentation of AHD in pregnant women
at ANC enrolment, which is critical to guide care man-
agement in this particularly vulnerable population. HIV
infection in pregnancy is a well-known risk factor for
poor pregnancy outcomes [14, 15]. In the absence of
ART, HIV-infected pregnant women have eight times
higher risk of maternal mortality than HIV-uninfected
women [16-18]. Additionally, there is limited informa-
tion on the duration of the immune-suppressive status
in the post-partum period in women with AHD [18-20],
and even less data on the effects of AHD on pregnancy
outcomes, in Mozambique and in other southern Afri-
can countries where the burden of the HIV epidemic is
also high.

The objective of this study was to describe, in a rural
area of southern Mozambique, the proportion of preg-
nant women presenting with AHD at first ANC clinic
visit, its clinical presentation, risk factors for AHD, the
immune-suppressive changes over time and the effects of
AHD on pregnancy outcomes.

Methods
Study area
The study was conducted in Manhica District, located
80 km north of the capital Maputo. The Centro de Investi-
gagdo em Satide de Manhiga (CISM) runs a Demographic
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and Health Surveillance System (DHSS) since 1996 [21].
There are twenty-one health centers in the District, one
rural hospital and one referral District hospital, Manhica
District Hospital (MDH). The area is endemic for malaria
[22, 23]. The HIV prevalence in women attending the
ANC clinics was estimated to be 29% in 2010 and 23% in
2021 (3, Nhampossa et al., unpublished).

HIV control program in Mozambique

At first diagnosis, HIV-infected individuals are regis-
tered in the HIV National Program Registry and receive
a unique numeric identifier (NID), which allows patient
tracking throughout the continuum of care [24]. A blood
sample for CD4 + cell count is collected at diagnosis and
repeated only if therapeutic failure is suspected, while
HIV viral load is measured six months after ART ini-
tiation [25]. First line ART in adults consisting of teno-
fovir (TDF) /lamivudine (3TC) /efavirenze (EFV) or
zidovudine (AZT) /3TC /nevirapine (NVP) and second
line consisting of AZT /3TC /lopinavir-ritonavir (LPV/r)
or abacavir (ABC) /3TC /LPVr were administered until
2019, transitioning to TDF 4 3TC+ dolutegravir (DTG)
since then [26, 27]. All pregnant women attending the
first ANC clinic are offered HIV testing. If the HIV test
result is negative, then HIV testing is repeated every
three months until the end of breastfeeding. If the HIV
test is positive, prevention of mother to child transmis-
sion (PMTCT) of HIV with antiretroviral (ARV) drugs
is provided on a monthly basis throughout pregnancy
and breastfeeding. Cotrimoxazole prophylaxis (CTXp)
is also given during pregnancy to HIV-infected women
and continued until cessation of breastfeeding, regard-
less of the CD4+ cell count. Furthermore, tuberculosis
prophylaxis with isoniazid is administered to the mother
if she has not received it before or during pregnancy.
Case management continues at the integrated chronic
disease clinic after the end of pregnancy. Monthly clini-
cal follow up of children born to HIV-infected women
starts at one month of age to assess HIV infection sta-
tus and nutritional and psychomotor development, and
it ends three months after weaning, when the last HIV
PCR is done. HIV-exposed infants receive ARV (AZT
plus NVP) prophylaxis from birth up to 12 weeks of age
together with CTXp beginning at four weeks of age. If
HIV infection is confirmed in the infant, ART is initiated
and CTXp maintained.

Study design

This is a prospective and retrospective cohort study
nested in the International Epidemiological Databases
to Evaluate AIDS in Southern Africa (IeDEA-SA Plat-
form), including an observational cohort of HIV-exposed
and infected children and their mothers who were
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registered at the MDH [28]. Clinical information for the
period prior to 2013 was retrieved from the clinical files,
while from 2013 onwards prospectively collected during
the ANC visit. All HIV-infected pregnant women liv-
ing in the Manhica’s DHSS area, enrolled at the MDH-
ANC clinic and who consented to be included in the
study from January 2015 to March 2020 were included
and followed up for 36 months and their children for a
month. The CISM DHSS and the ePTS (MoH electronic
HIV patient tracking systems) databases were used to
retrieve information on participant’s vital status and their
CD4 + cell count over time, respectively.

Definitions

Advanced HIV disease was defined as a CD4+cell
count < 200 cells/mm? and/or WHO clinical stage III-IV.
Severely immunosuppression was defined as a CD4 + cell
count < 50cells/mm?® [12]. The value of the CD4 count at
each time point of interest (6, 12, 18, 24, and 36 months)
was estimated with the closest CD4 count value
within + 3 months of the time point of interest.

A difference in CD4+cell count of 25 cells/mm?
between two measurements performed at an inter-
val of about six months was considered clinically sig-
nificant [29, 30]. Less than expected improvement in
the CD4+ cell count was defined when the difference
between two measurements performed at an interval of
about six months was < 25 cells/mm?>. Maternal education
level was stratified into two groups, namely, no formal
education (no education or did not complete primary
education) and some formal education (at least com-
pleted primary education). Maternal underweight was
defined as a body mass index (BMI) lower than 18.5, cal-
culated from the women’s weight in kilograms divided by
the square of her height in meters (kg/m?) [31]; anemia
was defined as a hemoglobin concentration lower than
11 g/dL [32]; and the late postpartum period up as six
weeks postpartum [33]. Preterm birth was defined as a
gestational age at birth less than 37 weeks and low birth
weight as a weight less than 2500 g [34].

Statistical analysis

Analyses were conducted using Stata® software (ver-
sion 14.0) (StataCorp LP, College Station, TX, USA).
A descriptive analysis was performed with frequen-
cies and percentages. Differences in the distribution of
socio-demographic, clinical variables, and pregnancy and
perinatal outcomes between pregnant women with and
without AHD were assessed with the Fisher’s exact test
for categorical variables and Mann—Whitney U test for
continuous variables. Description of immune-suppressive
changes included variation in CD4+cell count median
over time, the calculation of the difference of CD4 + cell
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count between visits and frequencies of women with less
than expected improvement in the CD4+ cell count over
time. The Jonckheere-Terpstra statistical test was used
to assess trend of CD4 count over time (months after 1st
ANC visit). The difference of CD4 +cell count between
the first antenatal visit and six-month visit, and between
the first antenatal and 12-months visit for all the preg-
nant women (total and stratified by AHD and without
AHD) was calculated and summarized with the mean
and a 95% confidence interval. Logistic regression was
performed to evaluate: a) the association between AHD
proportion and visit year and b) the factors associated
with the two main outcomes: AHD at the first ANC visit
and “less than expected improvement in the CD4 + cell
count” in the postpartum visit. The adjustment covariates
included in logistic regression analysis were those previ-
ously described in the literature [29, 30, 35, 36], i.e., age
group, gestational age, ART at first ANC visit, ART regi-
men, body mass index and gravidity for AHD at the first
ANC visit, and age group, gestational age, time on ART,
WHO clinical stage and AHD for “less than expected
improvement in the CD4 cell count” in the postpartum
visit. Death rates were calculated and compared using
a time-to-event analysis (Kaplan—Meier plot) and the
p-value from long-rank test used to compare the two sur-
vival curves). Due to the large amount, the missing val-
ues were imputed using the Multivariate Imputation by
Chained Egs. [37]. Logistic regression was used to impute
binary variables and polytomous logistic regression was
used for categorical variables with more than two cate-
gories. No numeric variable needed imputation. A two-
sided p-value <0.05 was considered to indicate statistical
significance in all the study analysis.

Ethics approval and consent to participate

This study was performed in accordance with the Dec-
laration of Helsinki and the National Bioethics Commit-
tee of Mozambique approved the study protocol in 2011
(327/CNBS/11), followed by subsequent annual renewals
until the year 2020. After informing the pregnant women
about the study objectives and methods, women con-
sented for their participation, and that of their children,
by signing a written informed consent. One copy of the
consent form was handled to the participant.

Results

Frequency and temporal trends of advanced HIV disease
Out of 2458 HIV-infected pregnant women who
attended the first ANC clinic between 2015 and 2020,
349 (14.2%) presented with AHD (Fig. 1). Of them, 214
(61.3%) had a CD4~+cell count of <200 cells/mm?3, 124
(35.5%) were on WHO clinical stage II1I-IV, and 11 (3.2%)
had both a CD4+cell count of<200 cells/mm? plus
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First antenatal visits among pregnant women living with HIV
2458
Advanced HIV Disease (AHD)
Yes No
349 (14.2%) 2109 (85.8%)
Only CD4 count | | CD4 count <200 cells/mm’ and Only WHO clinical
<200 cells/mm?® WHO clinical stage III-IV stage III-IV
214 (61.3%) 11 (3.2%) 124 (35.5%)
On ART On ART On ART On ART
142 (66.3%) 7 (63.6%) 111 (89.5%) 1544 (75.0%)
Fig. 1 Study profile showing number and percentages of HIV pregnant women at first antenatal care with advanced HIV disease from 2015-2020
in Manhica District Hospital

WHO clinical stage III-IV. Forty-two (1.7%) women were
severely immunosuppressed (<50cells/mm?). No signifi-
cant differences were detected in the annual proportion
of women enrolling ANC with AHD over the five-year
study period (p =0.070) (Fig. 2).

Characteristics of participants and risk factors

for advanced HIV disease at first antenatal care clinic visit
Socio-demographic and clinical characteristics of
enrolled women at first ANC clinic visit are shown in
Table 1 according to AHD status. Pregnant women
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Fig. 2 Proportion of pregnant women with advanced HIV disease per year at the Manhica District Hospital and timing of implementation of HIV
control interventions
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Table 1 Characteristics of pregnant women at first antenatal care visit by advanced HIV disease status
Variable Advanced HIV disease P-value
Yes No
N=349 N=2109
Age (years): median (IQR) 30 (24-34) 27 (23-32) <0.001
Age group (years) <20 25(7.2) 211 (10.0) <0.001
20-24 73 (20.9) 528 (25.0)
25-34 182 (52.1) 1132 (53.7)
>35 69 (19.8) 238(11.3)
Education No formal education 4(13) 22(1.2) 0.776
Some formal education 293 (98.7) 1721 (98.8)
Marital status Single 146 (46.1) 944(51.1) 0.080
Married 13 (4.1) 34(1.8)
Facto union 148 (46.7) 810 (43.9)
Widow 2(32) 58(3.1)
Gestational age (weeks): median (IQR) 21 (16-24) 21 (17-25) 0.124
Gravidity Primigravidae 48 (17.4) 222 (12.9) 0.047
Multigravidae 228 (82.6) 1494 (87.1)
Children alive: median (IQR) 2(1-3) 2(1-3) 0.040
WHO stage -1l 214(61.3) 2109 <0.001
-1V 135 (38.7) 0
CD4 + count (cells/mm?): median (IQR) 166 (97-477) 548 (386-758) <0.001
Women on ART at first ANC visit 260 (76.2) 1581 (75.0) 0.637
Time on ART (months): median (IQR) 224 (0-54.0) 12.9(0-37.3) <0.001
ART regimen TDF/3TC/EFV 282 (85.2) 1873 (94.1) <0.001
AZT/3TC/EFV 2(0.6) 1(0.1)
AZT/3TC/NVP 36 (10.9) 71(3.6)
AZT/3TC or ABC/3TCH+LPV/r 11(3.3) 46 (2.3)
On cotrimoxazole prophylaxis 214 (61.3) 1384 (65.6) 0.130
On tuberculosis prophylaxis 118 (33.8) 878 (41.6) 0.006
Body mass index: median (IQR) 23.7 (22.0-26.1) 242 (223-26.7) 0.036
Underweight 7 (2.0) 34(1.6) 0.650
Haemoglobin (g/dl): median (IQR) 10.5(9.3) 10.6 (9.4-1.5) 0.703
Anemia 204 (58.5) 1212 (57.5) 0.770
Syphilis (RPR) 13 (4.3) 65 (3.8) 0.630

P-value for categorical variables is from Fisher exact test and for continuous variables is from Mann-Whitney U test. /QR Interquartile range, ART Antiretroviral therapy,
ANC Antenatal care, TDF Tenofovir, 3TC Lamivudine, EFV, Efavirenz, AZT Zidovudine, NVP Nevirapine, RPR Rapid plasma reagin. Anemia: hemoglobin concentration

lower than 11 g/dL.

with AHD were significantly older than those with-
out AHD (median age 30 versus 27 years, p<0.001).
The proportion of women with AHD increased with
age, being 10.6% (25/236) for women aged <20, 12.1%
(73/601) for women aged 20-24, 13.9% (182/1314) for
women aged 25-34 and 22.5% (69/307) for women
older than35 years (p= <0.001). Median of CD4 + cell
counts was 166 cells/mm?® (IQR: 97-477) and 548
cells/mm? (IQR: 386—758) in women with and with-
out AHD, respectively (p<0.001). Women with AHD
had been on ART for longer time than women without
AHD (22.4 months versus 12.9; p <0.001). Most [76.2%
(32/42)] of severely immunosuppressed pregnant

women were already on ART. Among women who were
not on ART at first ANC visit, 14.5% (89/610) pre-
sented with AHD. The proportion of women receiving
the AZT/3TC/NVP regimen was higher in those with
AHD than in those without it [36 (10.9% (36/331) ver-
sus 3.6% (71/1991); p <0.001]. The frequency of women
on TB prophylaxis was significantly lower among those
with AHD than in women without it [33.8% (118/349)
versus 41.6% (878/2109); p=0.006]. Tuberculosis was
the only opportunistic infection diagnosed in women
with AHD [4.9% (17/349)]. There were no differences
in women’s educational level, marital status and gesta-
tional age by AHD diagnosis.
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Independent risk factors for presenting AHD at first
ANC clinic are shown in Table 2. After adjusting for
covariates, the odds of AHD increased with age com-
pared to women aged <20 (p=0.029) (aOR=1.35, 95%
CI: 0.66; 2.76 in women aged 20-24), (aOR=1.87, 95%
CI: 0.97; 3.60 in women aged 25-34) and (aOR=2.52;
95% CI: 1.21; 5.25 in women aged > 35 years). The odds
of AHD were higher among women receiving the
AZT/3TC/NVP regimen (aOR=3.29, 95% CI: 1.91; 5.67)
and AZT/ 3TC / LPV/r or ABC regimen (aOR=8.59,
95% CI: 2.56; 28.85; p= <0.001) compared to women
on the TDF/3TC/EFV regimen. The Multivariate Impu-
tation by Chained Equations sensitivity analyses did not
find substantial differences, suggesting no major impact
of missing data on the results (Tables 2b-Supplementary
Information).

Immunological changes and risk factors for CD4 + cell
count reduction

Figure 3 presents the median CD4+ cell count over
time in pregnant women with and without AHD. We
observed an increasing trend of the median CD4 + cell
count in women without AHD during the 36 months
follow-up (p <0.001), however, this remained constantly
below 200 cells/mm? in women presenting with AHD at
first ANC clinic visit.

In 12.5% (161/1288) of women (with and without
AHD) at the six months visit and in 14.2% (148/1038)
of them at the 12 months visit, there was a “less than
expected improvement in CD4+cell counts” The
reduction in CD4 + cell counts was of 274.5 cells/mm?
(95% CI: -323.76, -225.2) and 117.7 cells/mm® (95%
CI: -180.8, -54.5), at the six- and 12-months visits,
respectively (Table 3). Table 4 shows the proportion of

Table 2 Independent risk factors for advanced HIV disease
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women with a “less than expected improvement in the
CD4 + cell count” over time. Although not statistically
significant, increases in the CD4 cell count at the 12-
and 18-month visits (both coinciding with the breast-
feeding period) were less common in women with AHD
compared to those without it.

Factors associated with a “less than expected improve-
ment in CD4 cell counts” at the six -month visits were
age, WHO clinical stage and CD4 cell counts at first ANC
visit. Women aged 20—24 years (aOR=2.27, 95% CI: 1.17;
4.40), those severely immunocompromised in WHO clini-
cal stage IV (aOR=9.59; 95% CI: 2.94;31.27) and with a
CD4 cell count>200 (aOR=1.92, 95% CI: 0.97;3.83) had
higher odds of a “less than expected improvement in
the CD4 cell count” while on ART compared to younger
women (aged < 20 years), those in WHO clinical stage I-1I
and with a CD4 cell count<200, respectively. Likewise,
the Multivariate Imputation by Chained Equations sen-
sitivity analyses did not find substantial differences, sug-
gesting no major impact of missing data on the results
(Tables 5b-Supplementary Information) Table 5.

Maternal and neonatal outcomes

Information on maternal and neonatal outcomes was
available for 1534 out of 2458 study participants (62%)
(Table 6). Median follow-up was 1150 (IQR: 634.5-1527)
days in women with AHD and 1046 (IQR: 562-1494)
in women without AHD. Most women were on ART
at the time of delivery [188 (96.4%) of those with AHD
and 1298 (97.4%) of those without it] and one month
after delivery [195 (99.0%) of those with AHD and 1331
(99.8%) of those without it]. No significant differences
were detected between women with and without AHD
regarding the type of delivery, frequency of prematurity,

Variable Unadjusted Adjusted
OR 95%Cl P-value OR 95% Cl P-value
Age group <20 1 0.013 1 0.029
20-24 137 0.67;2.77 1.35 0.66;2.76
25-34 1.89 0.99; 3.61 1.87 0.97;3.60
>35 261 1.28;5.33 252 121,524
Gestational age at the first ANC visit 0.98 0.96; 1.00 0.115 0.98 0.96; 1.01 0.146
ART start Before first ANC visit 1 0457 1 0.180
After first ANC visit 1.15 0.80; 1.64 1.29 0.89;1.87
ART Regime TDF/3TC/EFV 1 <0.001 1 <0.001
AZT/3TC/NVP 3.53 2.07;6.00 329 191;5.67
AZT/3TC/LPV/r or ABC 9.05 2.73;29.97 8.59 2.56;28.85
Body mass index 0.97 0.93;1.01 0.134 0.96 0.92;1.00 0.067

P value (LR-test). Number of observations: 1506 (unadjusted and adjusted ORs were based only on observations with complete information on all variables). ART
Antiretroviral therapy, ANC Antenatal care, TDF/3TC/EFV Tenofovir/lamivudine/ efavirenze, AZT/3TC/NVP Zidovudine/ lamivudine/nevirapine
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Fig. 3 Median CD4 cell count over time in pregnant women with and without advanced HIV disease (AHD)

Table 3 CD4 + cell count difference between first antenatal care visit and subsequent visits by Advanced HIV disease status

Period Difference of CD4 + count (cells/mm?3) among all participants®
Advanced HIV disease P-value
Yes No All
Between first ANC visit and 6 months visit 94.3 (95% Cl: 60.2; 128.4) 110.9 (95% Cl: 82.3;139.5) 108.7 (95% Cl: 83.6; 133.9) 0463
(n=1288)
Between first ANC visit and 12 months visit 136.0 (95% Cl: 95.0; 177.9) 124.0 (95% Cl: 102.9; 145.8) 126.0 (95% Cl: 106.6; 145.4) 0611
(n=1038)
Period Difference of CD4 + count (cells/mm?) among women with less than expected improvement in the
CD4 4 count *
Advanced HIV disease P-value
Yes No All
Between first ANC visit and 6 months visit -200.5 (95%Cl: -285.1;-115.8)  -285.4 (95% Cl: — 340.6;-230.2) -274.5(95% Cl:-323.76;-225.2) 0.093
(n=161)
Between first ANC visit and 12 months visit -118.3(95% Cl: —215.1;-21.5) -117.6 (95% Cl: —189.5;-45.6)  -117.7 (95% Cl: — 180.8;-54.5)  0.990
(n=148)

ANC Antenatal care. *Mean. Difference of CD4 cell count between visits was performed as follows: firstly, the absolute value of the difference of CD4 cell count
between the first antenatal visit and six-months visit, and between the first antenatal and 12-months visit was calculated among all the pregnant women (total and
stratified by AHD and without AHD). Afterwards, the same calculations were repeated only for women with negative differences (decrease in CD4) between visits

low birth weight, neonate HIV status and birth defects.
Fifteen maternal deaths were reported during the
36 months study follow-up. No significant differences
were detected between women with and without AHD
regarding maternal mortality in women with AHD [1.1%
(4/349)] versus [0.5% (11/2109)] (OR: 2.1; 95%CI 0.70—
6.98; p=0.309). The majority of these deaths occurred
within six months after the first ANC clinic visit (40%)
and among women who were not receiving ART at enrol-
ment (53.3%). According to the Kaplan—Meier survival

curves up until 36 months after the first ANC visit, all
pregnant women with and without AHD appeared to
have similar probabilities for death (»p =0.750).

Discussion

To ourknowledge, this study is the first one describing
the burden, clinicalpresentation and risk factors for AHD
in Mozambican pregnant women. Despite theroll out of
ART in the last two decades in the country, we observed
that atfirst ANC visit over 14% of HIV-infected pregnant
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Table 4 Proportion of pregnant women with less than expected improvement in the CD4+ cell count by Advanced HIV disease

status
Sample collection period Advanced HIV disease Without Advanced HIV disease Pvalue
after first ANC visit

N Less than expected improvementin N Less than expected improvement in

the CD4 cell count n (%) the CD4 cell count n (%)

6 months® 100 12(12.0) 1188 149 (12.5) 1.00
12 months® 83 16 (19.3) 955 132(13.8) 0.230
18 months© 44 8(18.2) 468 75 (16.0) 0.875

AHD Advanced HIV disease, ANC Antenatal care, N Number of available, CD4 Count records in each period. Less than expected improvement in the CD4 cell count
was considered if the difference between the two measurements performed at an interval of about six months was < 25 cells/mm?3. 2Coinciding with childbirth or

immediate postpartum; “coinciding with breastfeeding period.

Table 5 Factors associated with less than expected improvement in the CD4 + cell count over time by advanced HIV disease status

Variable Unadjusted Adjusted
OR 95%Cl P-value OR 95% Cl P-value
Age group (years) <20 1 0.012 1 0.018
20-24 224 1.16;4.34 227 1.17;4.40
25-34 131 0.7;2.48 134 0.71;2.55
>35 1.59 0.77;3.30 1.56 0.74;3.28
Gestational age at first ANC visit 1.00 0.97;1.03 0.957 1.17 0.8;1.71 0.954
WHO Clinical Stage | 1 <0.001 1 0.002
Il 0.66 0.31; 140 0.73 0.34;1.56
Il 0.80 0.36; 1.79 0.87 0.39;1.98
[\ 833 2.61;26.56 9.59 294,31.27
CD4 count (cells/mm?) <200 1 0.056 1 0.045
>200 1.73 0.89;3.83 1.92 0.97;3.83
ART start Before first ANC visit 1 0.606 1 0417
After first ANC visit 1.13 0.78;1.62 1.34 0.79; 2.27

P value (LR-test). Number of observations: 1298 (unadjusted and adjusted ORs were based only on observations with complete information on all variables). ART

Antiretroviral therapy, ANC Antenatal care, WHO Word health organization

women presented with AHD and about2% of them were
severely immunosuppressed. In addition, there were nos-
ignificant changes in the annual frequency of pregnant
women with AHD startingANC between 2015 and 2020.
This unacceptable and constant high rate of AHDamong
pregnant women has important clinical and public health
implications,including the strengthening of ongoing HIV-
control efforts specially focused inwomen of childbearing
age.The proportion of women with AHD in this cohort
waslower than the 37% estimated in thegeneral popula-
tion in Mozambique, although this figure is from 2014 [8],
and similarto reports in pregnant women from neighbor-
ing South Africa (12%) and Tanzania(12-14%) [13, 38, 39].
The results of thisstudy showed that a high proportion
(76.2%) of pregnant women with AHD had beenon ART
for a long period (nearly 2 years), suggesting suboptimal
case management regarding detection of lowadherence
and/or treatment failure before the current pregnancy.
In fact,despite reports of high prevalence of HIV drug

resistance in pregnant women in Mozambique [40], only
a small proportion (3%) of women with AHD were receiv-
ingthe second line ART regimen (AZT/3TC/LPV/r or
ABC), while 10.9% were on the lesseffective AZT/3TC/
NVP regimen[41]. Over 14% of the women who presented
with AHD at thefirst ANC visit were not receiving ART
indicating timeworn HIV infection beforethe current
pregnancy and a missed opportunity of being enrolled on
ART before HIVdisease progression.In the current study,
tuberculosiswas the only opportunistic infection identi-
fied in pregnant women with AHD;however, this does
not exclude the existence of other opportunistic infec-
tions [12]. It could be hypothesizedthat since bacterial
infections often present with acute symptoms, women
with theseinfections may have sought medical assistance
before attending the ANC clinic.In addition, the provi-
sion of cotrimoxazoleprophylaxis may have been effective
in reducingthe risk of bacterial infections [42—44]. Addi-
tionally, as in other low-income settings, limited access
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Table 6 Maternal and perinatal outcomes among women with and without advanced HIV disease
Variable Advanced HIV disease P-value
Yes N=197 No N=1337
At the delivery
Mother on ART 188 (96.4) 1298 (97.4) 0.549
Gestational age (weeks): median (IQR) 38 (36-40) 39 (37-40) 0.052
Type of delivery Vaginal 187 (95.9) 1284 (96.4) 0.887
Caesarean 8 (4.1) 48 (3.6)
Preterm birth 20(11.9) 99 (84) 0.187
Birthweight (grams): median (IQR) 3000 (2800-3275) 3000 (2800-3400) 0.079
Low birthweight (< 2500 g) 24(124) 137(10.3) 0457
One month within delivery
Mother on ART 195 (99.0) 1331 (99.6) 0617
Breastfeeding 191 (97.0) 1309 (97.9) 0.276
Infant on cotrimoxazole prophylaxis 172 (88.7) 1210 (90.8) 0.401
Neonate HIV infected 5.9 14(1.6) 0.078
At the end of follow up period?
Variable N=349 N=2109
Deaths 4(1.1) 11(0.5) 0.309
Period of death after ANC enrolment 0-5 months 2(50.0) 4(364) 0.821
6-11 months 1(25.0) 1(9.1)
12-17 months 1(9.1)
18-23 months 1(9.1)
> 24 months 1(25.0) 4(364)

P-value for categorical variables is from Fisher exact test, and for continuous variables is from Mann-Whitney U test. Prematurity: child born at less than 37 weeks’
gestation. /QR Interquartile range, ART Antiretroviral therapy, ANC Antenatal care. *Using HDSS data base

todiagnostic facilities may explain the low detection of
opportunistic infections,supporting the need for avail-
ability of accurate diagnostic tests in these settings [45,
46].Therewas an increasing trend of the median CD4+
cell counts in women without AHD duringthe 36 months
follow-up, however, this remained constantly below 200
cellsymm?®in women with AHD at first ANC visit. Further-
more, fewer women with AHD hadan increase in CD4
cell counts overtime during post-partum suggesting that
a possible improvement in ART adherence during preg-
nancy did notcontinue after delivery. Thus, approaches
to increase ART adherence afterdelivery will be useful to
prevent mother-to-child HIV transmission throughbreast-
feeding while improving women’s health.The CD4 drop in
pregnancy (about 50 cells) is not a real reduction in CD4
cellsbut the same amount in a larger amount of blood due
to hemodilution. The drop isonly temporary, which is
more in the first trimester of pregnancy and in primigravi-
dae[19]. In this study, we calculatedvariation in CD4 cell
counts from the first ANC visit, on what he median (IQR)
gestational age at ANC enrolment was 21 [15-25] weeks,
therefore, after thefirst trimester of pregnancy.In 12.5% of
the HIV-infected women with AHD at the sixmonth visit
and in 14.2% of the HIV-infected women without AHD at

the 12 monthvisit after the first ANC, a “less thanexpected
improvement in CD4+ cellcounts” was observed, with a
reduction in the CD4+-cell count of 274.5 cells/mm?® and
of 117.7 cells/mm?, respectively. This finding indicates that
AHD would not be detected in many womenwith border-
line CD4+ cell counts (CD4+ cell count <200cells/mm? for
AHD definition) in the absence of repeated measurements
of CD4+cell counts. Currently, viral load measurement
is recommended to monitor the ART response, however,
inMozambique, only 61% of people living with HIV on
ART had had at least oneviral load test [47]. Therefore,
efforts are needed to improve access toviral load testing
facilities. In addition, given the high burden of infectious
diseases in many low-incomesettings these results support
the recommendationfor continued CTXp for all women
ofchildbearing age regardless of the CD4+- cellcount [42—
44].0ur findings areconsistent with previous studies show-
ing that older age and ART regimen (AZT/3TC/NVP and
AZT/3TC/LPV/r or ABC) are risk factors for presenting
AHD [12, 35, 36], and also with reports showing that older
age and being on WHO ClinicalStage IV were risk factors
for “less than expected improvement in CD4 cell counts”
[29, 48]. Assessmentof these factors may help to iden-
tify HIV-infected pregnant women withAHD and thus,
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prioritize case management and prevention of disease pro-
gression.The fact that women with CD4<200 cellcounts at
the first ANC visit had a lower risk of “less than expected
improvement in CD4 cellcounts” six months later could be
explained by the fact that womenidentified with AHD may
be more closely monitored compared with those without
it,which might improve adherence to ART. In any case,
the confounding effect ofsome other variable not included
in the logistic regression analysis and whichcould explain
our discordant results cannot be ruled out.We found no
differences in thefrequency of adverse maternal and peri-
natal outcomes between women with and withoutAHD,
which might be explained by the overall high ART adher-
ence rate at the endof pregnancy. At the time of delivery
and one month postpartum, the majority of women were
retained on ART. These resultssupport the benefits of ART
on preventing adverse pregnancy outcomes amongwomen
with AHD disease [49, 50].While some limitations of the
study have been discussed previously,other methodo-
logicallimitations should be mentioned. The descriptive
study design did notallow us to make direct assessments
of the impact of different interventionsimplemented dur-
ing study period. Otherlimitation of this study is due to
the fact that since March 2019, repeated CD4+cell counts
measurements were only performed in women with sus-
picion of AHD,and therefore, in the lastyear of the study,
the proportion of women with a “less than expectedim-
provement in CD4+ cell counts” after the first ANC visit
mayhave been overestimated. In addition, informationon
participant’s vital status (mortality) were retrieve from
HDSS data basewith poor information on the mortality
causes. Finally, dueto the retrospective design of part of
thestudy, there were missing values in some importants-
tudy variables, such as viral load, limiting the identification
of women whomay have had immunological discordant
response to ART and validity of allthe analyses. Neverthe-
less, the Multivariatelmputation by Chained Equations-
sensitivity analyses did not find substantial differences,
suggesting no majorimpact of missing data and consist-
ency of the results.

Conclusion

After more thantwo decades of ART roll out, 14% of HIV-
infected pregnant women presented withAHD disease at
first ANC visit in this area of southern Mozambique. In
order toachieve progress towardsthe UNAIDS 95/95/95
goals for 2025 inHIV-infected pregnant women, prompt
HIVdiagnosis in women of childbearing age, effective
linkage to HIV care with an optimal ART regimen and
close monitoring afterART initiation, are fundamental
strategies that must be urgently implemented toimprove
maternal and child survival.
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