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1.1 Introduction

Despite global efforts to reduce HIV burden over the last decades, the HIV/AIDS epidemic
remains a global health threat, contributing to substantial morbidity and mortality worldwide
(1). This impact is particularly severe in the Sub-Saharan African (SSA) region, where HIV/AIDS
disproportionately affects girls and young women in reproductive age.

Mozambique has one of the highest HIV prevalence rates in SSA, with an estimated 12.4%
prevalence in the general population aged 15-49 years (2), ranging from 7.9% to 20.9% across
different provinces. Within this age group, HIV prevalence is notably higher among women
compared to men (15.4% vs. 10.1%) (3).

According to the most recent national data, 8.2% of pregnant or breastfeeding women in
Mozambique are HIV-positive, posing a significant risk for vertical transmission, estimated
around 13.5% (4). To mitigate this risk, Prevention of Mother To Child transmission (PMTCT)
services are essential, including lifelong antiretroviral therapy (ART) for pregnant and
postpartum women living with HIV (WLWH), prophylactic antiretrovirals for newborn with
perinatal HIV exposure (IPE), and serial HIV testing to ensure timely diagnosis and ART
initiation for IPEs with confirmed HIV infection.

The PMTCT services were first introduced in Mozambique in 2004 and were further
implemented in 2012, aimed at increasing ART coverage to over 90% and at reducing the rate of
mother-to-child transmission (MTCT) to below 5% (5). Moreover, in 2013, the Mozambican
Ministry of Health adopted the World Health Organization (WHO) recommended Option B+
strategy, which advocates for the immediate initiation of combination ART for all newly
diagnosed HIV-positive pregnant women, regardless of CD4+ count, with the continuation of
treatment for life (6). Finally, a Plan for the Elimination of Vertical Transmission of HIV,
Syphilis and Hepatitis B has been released in Mozambique in 2020 (3).

Despite so many efforts, Spectrum estimates in the country showed that vertical transmission

has decreased significantly since 2011, but has never dropped below 10% nationwide. The



estimated rate of VT in 2018 was 15% [Spectrum 2018. v 5.756], with rates of HIV VT during
pregnancy or childbirth of 8%.

In this context, one of the major challenges is represented by difficulties in access to care:
around half of the Mozambican rural population, which represents almost 70% of the national
population, still has limited access to health care services, especially in central and southern
regions (7). Inhambane, located in the south of Mozambique, is one of the provinces with the
highest number of communities that have to travel more than an hour to reach the nearest
Health Centre (HC). For example, people living in communities in the district of Morrumbene
or Funhlaouro, are more than 90 km away from the first level HC and more than 30 km from the
second level ones on average.

In this context, the Mozambican Ministry of Health (Ministerio da Saude, MISAU) has been
supporting the Brigadas Moveis (Health Mobile Clinics or BMs) strategy since 1979, in order to
make health services available for those communities located 7 kilometers or more from the
nearest health center (8). Since their introduction, BMs have been considered one of the main

strategies to promote and improve access to basic health services for vulnerable populations (8).

1.1 Medicus Mundi Italia ONLUS

Medicus Mundi Italia ONLUS (MMI) is an international non-profit NGO specialized in health
cooperation, committed to improving the quality and efficiency of health services by promoting
community health, creating the right infrastructure and training health workers. In
Mozambique, MMI supported the implementation of an “improved” BM model - with the aim
of optimizing the efficiency and effectiveness of this tool, in line with the government and
MISAU protocols.

Since 2019, MMI is supporting four districts in Inhambane Province (i.e. Morrumbene,
Funhalouro, Homoine and Massinga) in implementing an integrated model of BM, with more
than 100 communities reached on a monthly or quarterly basis. All the communities covered by

the Mobile Brigades benefit from maternal and child health (MCH) services (ante and postnatal



care, family planning services, child health), nutrition, vaccination, community health
counseling and testing, clinical diagnosis and treatment of the most common diseases.
According to the recently introduced national guidelines on the expansion of ART services in
communities, over years MMI has been developing a pilot project on the implementation and
follow-up of HIV treatment activities in remote communities, called ‘Mobile ART" (9-12). In
2021, 12 different communities benefited from HIV care and treatment having reached more
than 721 people living with HIV. Having plenty of experience in managing ART care for rural
communities, it is thought that the BMs could provide an opportunity to overcome these
conceptual limitations of the programme on a national scale, through interventions that are

appropriate to local contexts.

1.2 The ProTeggiMi project

As part of the contribution from the Italian Agency for Cooperation and Development (AICS)
and the Global Fund for the fight against HIV/TB/MALARIA (Global Fund), in 2021, MMI in
collaboration with the University of Brescia received the authorisation from the MISAU to
develop the “ProTeggiMi” project (Prevention of Mother-to-child Transmission and HIV and
TB treatment for remote communities). The project aimed to provide PMTCT services to
communities with difficult access to Health Centers and covered by BMs in the province of
Inhambane. The focus of the project has been providing ART for HIV-positive
pregnant/breastfeeding women and ARV prophylaxis for IPEs. Moreover, “ProTeggiMi” project
aimed to strengthen adherence to the diagnostic and therapeutic pathway of children exposed
to the risk of HIV infection through vertical transmission. The project implemented the
ministerial guidelines in the four districts of Morrumbene, Funhalouro, Homoine and
Massinga, offering logistical support, technical skills and support for training to the health staff
of the districts involved. Finally, the project supported the training of a Community Focal Point
for each community, with the aim of promoting the linkage and the access to health services for

potential beneficiaries and, especially, with the aim of promoting access and adherence to ART.



The aim of the current study has been to evaluate the trends in the uptake of HIV-positive
women and their infants within the PMTCT services implemented in the context of the Mobile
Clinics held in the rural areas of the Province of Inhambane, as part of the wider plan of the
ProTeggiMi project. Moreover, we explored which epidemiological, social and clinical factors
may have influenced the adherence to the medical and therapeutic follow-up of mothers and

children, in order to address these outcomes in the future strategies.



Figure 1. The province of Inhambane, Mozambique (source, Quem é Quem: Governo, Vice-

Ministros e Secretdrios de Estado (2020-2014).
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2.1 METHODS

2.1.1 Study design

We performed an observational, retrospective, multicenter study.

We enrolled adult WLHIV who were pregnant or breastfeeding that accessed PMTCT services
(i.e. antenatal care, maternity, postnatal care, and child health consultations) in two different
settings - mobile clinics and healthcare units. The districts involved were: Massinga,
Morrumbene, Homine and Funhalouro. All Mobile Clinics performed in the area were involved
in the current study. Women were then followed in the PMTCT services of the MCs included
in the ProTeggiMi project, where some had a mixed follow-up in Health Centers and Mobile
Clinics of the same area.The study lasted from August 2021, the 1st up to July 2023, the 31st.
We collected data on sociodemographic, clinical and epidemiological factors. Moreover, data
on adherence to ART and to medical visits, site of delivery, viral load testing, ARV uptake during
the last trimester of pregnancy, and the time interval between blood sample collection and
receipt of viral load results were collected. We used record books and clinical tools in use as per
indication of the Ministry of Health as data sources.

The primary aim of the current study has been to describe the effect of the decentralization of
the activities of PMTCT services through the Mobile Clinics strategy for the population of
WLHIV of the rural communities of the Province of Inhambane. For this purpose, we took into
account adherence of MLHIV to follow-up during pregnancy/breastfeeding, ARV uptake in the
last trimester of pregnancy, adherence to follow-up and ARV prescription in IPEs. Moreover,
we collected data on VL in pregnant WLHIV during the peripartum period, considered as 8
weeks before up to 7 days after delivery. With regard to the diagnostic pathways in IPEs, we
evaluated the timing of blood test sample for HIV detection, its result, and whether the latter

was received or not by the caregiver.

We evaluated, for the adherence to follow-up, those WLHIV and those IPEs who had at least 3

months of observation period. Women whose records lack an HIV follow-up sheet or an ARV



dispensing form, or who dropped out before delivery will be classified as non-adherent. We
considered adherent those WLHIV and IPEs who showed up for their scheduled appointments.
We considered lost at follow-up (LTFU) those WLHIV and IPEs who missed at least 2
consecutive visits and that did not come back for follow-up during the observation period.

Those referred to other HCs before delivery will be considered as transferred.

For IPEs, we considered the following outcomes: HIV-negative, HIV-negative but still in
follow-up, HIV-positive (either Early infection, <2 months after delivery, or Late infection, > 2

months), dead, lost at follow-up, transferred to other HCs.

[PEs with a diagnosis of HIV infection were referred to the nearest HC for therapy, as long as

ARV in children is not managed in the context of Mobile Clinics yet.

Finally, we performed a multivariate analysis to describe whether sociodemographic, clinical or
logistic factors may influence the outcomes of the interventions for the prevention of vertical
transmission in this population, in order to address the possible emerging barriers in the future

intervention strategies.

2.1.1 Inclusion/exclusion criteria

We included HIV-positive women over the age of 14 years old who were followed in the PMTCT
services in the context of the MCs held in the rural communities involved in the study who:
e were pregnant or breastfeeding,
e were residing in the project's target area,
o were followed in the PMTCT services of the BMs included in the “ProTeggiMI”
project for at least one visit,

o accepted the PMTCT services included in the “ProTeggiMI” project,



o gave their informed consent for viral load sampling within 7 days before or
after delivery, or that had a viral load result within 8 weeks prior to the delivery

date.

We considered exclusion criteria:

e Age=Tl4years,

e Undetermined HIV infection,

e Refusal to provide informed consent,

e Refusal to accept PMTCT services,

e Residence outside the project target area,
e Data inconsistency,

e Incomplete data.

2.1.2 Substudy: viral load test in the peripartum period

In those WLHIV who accepted to take part in the study, we collected a blood sample in order
to evaluate the percentage of pregnant women who had undetectable viral load (VL) by the
moment of delivery. We enrolled pregnant WLHIV who were entering the maternity wards in
one of the healthcare units involved in the study. Since this procedure is not routinely performed
by MISAU, informed consent has been obtained from each HIV-positive mother involved. We
collected data of pregnant WLHIV who collected a blood sample for VL from 8 weeks before

labour, up to 7 days after delivery.



2.1.3 Data Management

A physical archive containing all instruments and questionnaires has been stored at the MMI
headquarters (Jogé, EN1, Morrumbene, Inhambane). Data on pregnant and breastfeeding
WLHIV and their children were collected and stored in Microsoft Excel. Only researchers and
the principal research team had access, ensuring data security and confidentiality. Laboratory

results have been stored separately in the main HCs laboratories of the three districts.

2.1.4 Statistical analysis

Epilnfo 7.2.4 software has been used for statistical analysis. Descriptive statistics (counts,
proportions, means with standard deviation, medians with interquartile range) have been
calculated. Comparative analyses included chi-square or Fisher's exact tests for categorical
variables and t-tests or ANOVA for numerical variables. Regression models analyzed adherence
to PTV outcomes, incorporating variables significant in bivariate analyses or relevant in the

literature.

2.1.5 Ethical approval

The study was conducted in accordance with the guidelines of the Declaration of Helsinki and
the principles of Good Clinical Practice. The study protocol was approved by the local
authorities that released an ethical and formal authorisation on collecting and analysing data
(Nota no. 1960/GMS/290/2022). Written or oral informed consent was obtained from all patients
at the time of enrolment, for the substudy on viral load on the peripartum period. Data from this

study were approved for publication (Nota no. 1960/GMS/290/2022).
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3. RESULTS

3.1 Descriptive analysis

A total of 240 WLWH, who were either pregnant and/or breastfeeding, have been included in
the present study over a two years period of project (1st of August 2021 - 31st July 2023).
Overall, 252 newborns/infants have been exposed to the risk of HIV infection through vertical
transmission. The number of IPE exceeds that of WLHIV because 4 women had twin
pregnancies, 3 had two different pregnancies during the study period, 5 were infants born to a
mother who has been enrolled slightly before or during another pregnancy.

Median age at engagement was 26 years old (IQR 23-33) (Table 1). Data on CD4+ cells count and
on viral load at the moment of enrollment were not available for a consistent proportion of
patients, therefore we did not report them as long as they would not be representative of our
study sample.

Overall, 98 (41%) WLHIV were enrolled in the Funhalouro district, 69 (29%) in Massinga, 47 (19%)
in Morrumbene and 26 (11%) in Homoine (Table 1).

Among those in our cohort for which we had data about education (n=213), 43% of patients
completed the first five years of primary education, while 6.6% attended seven years of primary
school. One in five women attended secondary school, with 19% completing ten years and only
1.4% completing more than ten years of education. One in three patients had no formal
education, with this percentage rising to nearly 50% in the Funhalouro district (48%, OR 4.2; p <
0.0001; OR adjusted for age 4.4). Moreover, the prevalence of illiteracy increased with age in the
overall population (AOR 1.4 per five years; p = 0.007).

A total of 185 (77%) of WLHIV were enrolled in the PMTCT services during MC visits, where
55 (23%) were enrolled at a HC and were then followed in a MC. Enrollment in MCs was
significantly more likely in the Massinga and Morrumbene districts compared to Funhalouro
(OR 3.3 and 8.2, respectively; p= 0.003 and 0.0008, respectively). Enrollment in MC, rather than

HC, was less likely if MC sessions were not held monthly (24/38 days vs. 165/206 days; OR 0.4;
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0.2-0.9; p = 0.03). Additionally, even after adjusting for the above associations, the likelihood of
enrollment in MC doubled with each additional semester of the project (AOR 2.1; 1.5-3; p =
0.0001).

On average, 85% of visits were conducted in MCs (SD 0.2), whereas 122 WLHIV (58.4%, 95%CI
51.4-65.1%) were followed exclusively in the context of MCs. In the Funhalouro district,

however, management was mixed between HC and MC for 52/91 women (57%) (pV<0.0001).

For 96 women (40%), the entrance in the PMTCT services coincided with the diagnosis of HIV
infection. The likelihood of detecting new HIV diagnoses among pregnant/breastfeeding
WLHIV was significantly higher in the Massinga district (87%, OR 2.3; 1.3-4.1, p = 0.003), while
it was significantly lower in Funhalouro (74%, OR 0.5; 0.3-0.9, p = 0.02). Moreover, receiving a
first HIV diagnosis while pregnant/breastfeeding was more frequent in MC (80/185 WLHIV,
43%) than in HC (16/55 WLWH, 29%) (OR 1.8; 0.94-3.4, pV = 0.04; one-tailed mid-p exact test).
Among those with a previous HIV diagnosis (n=144), 23 WLWH (16%) received their diagnosis

between 2010 and 2015, 75 (52%) between 2016 and 2020 and 46 (32%) between 2021 and 2022.

Prescription of ARV in WLHIV was almost universal in PMTCT services, as long as all of them

adopted the test and treat strategy for HIV infection during pregnancy and breastfeeding.
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Table 1. Sociodemographic characteristics, site of enrollment and prevalence of first diagnosis

Funhalouro | Massinga | Morrumbene | Homoine Total
WHIV (n=231) 98 (41%) 69 (29%) 47 (19%) 26 (11%) 240
- pregnant 49 (50%) 46 (67%) 21 (45%) 13 (. %) 129 (53%)
- breastfeeding | 49 (50%) 23 (33%) 26 (55%) 16 (.%) 111 47%)
Median age (y) 27 26 26 26 26
Schooling (n=213) (n, %)
- none 44 13 9 1 64 (30%)
- Syears 38 27 18 18 92 (43%)
- 7years 1 3 6 4 14 (6.6%)
- 10years 8 23 5 4 40 (19%)
- >10years 0 3 0 0 3 (1.4%)
Site of enrolment (n,
%)
- Mobile Clinic 67 (68%) 68 (99%) 44 (94%) 28 (97%) 185 (77%)
- Health Center | 31 (32%) 1 (1%) 3 (6%) 1 (3%) 55 (23%)
First HIV diagnosis
during pregnancy or| 31 (32%) 38 (55%) 17 (36%) 11 (42%) 97 (40%)
breastfeeding (n, %)
- Mobile Clinic 23 (74%) 33 (87%) 15 (88%) 9 (82%) 81 (84%)
- Health Center 8 (16%) 5 (13%) 2 (12%) 2 (18%) 16 (16%)

in the population of WLHIV.
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3.2 Adherence to follow-up

During the project activity, adherence to the PMTCT visits was monitored for a total of 2312
woman-months. The data was collected for 228 women (for 5 of them, the PMTCT pathways are

duplicated, 3 due to a subsequent pregnancy, 2 due to another exposed child).

The median duration of follow-up was 9 months (IQR 5-14) in the overall population, where this
period was 10 months in Funhalouro (IQR 5-15), 8 in Massinga (IQR 5-13), 8.5 in Morrumbene

8.5 (IQR 6-11), 9 in Homoine (IQR 4-16).

Adherence to scheduled visits during the monitoring period was calculated among those who
had an observation period of at least 3 months (n=210) and was found to be 83% (median; IQR
66-95). Adherence to follow-up was significantly and independently lower for WLHIV with a
very recent HIV diagnosis, (median 74%, IQR 62-87; p=0.0002), and even lower for WLHIV living

in communities not served by monthly MCs (median 72%, IQR 60-87; p=0.001).

Among those WLHIV with a follow-up <3 months (n=30), who have not been evaluated for
adherence, 11 (37%) were considered early LTFU, 8 were recently enrolled (5 were adherent, 3
missed at least one appointment), 8 were referred to HCs as long as their children were already

diagnosed with HIV infection and 1 transferred to another PMTCT service.

3.3 Outcomes in the WLHIV population linked to care during pregnancy

There were 132 pregnancy cases for 129 WLHIV, where 3 women were followed for two
consecutive pregnancies during the study period (Figure 2). Three women had twin pregnancies.
The median intrapartum follow-up duration was 4 months (IQR 3-6). The timing of enrollment
in the PMTCT cohort and adherence to scheduled prenatal visits, is shown in Graph 2.

Enrollment in PMTCT occurred, on average, 3.5 months before delivery (IQR 2-5). The timing
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of PMTCT enrollment improved as the project progressed: by the third semester of activities,
enrollment occurred approximately one month earlier (4.4 months, SD 2.4, vs. 3.4 months, SD 2,
p=0.04). Only 15.7% of pregnant WLHIV were adherent to follow-up during the last trimester.
The median number of visits during this phase of pregnancy was 2, but it was significantly
higher for women who gave birth ina HC (2.5, SD 1.1, vs. 1.9, SD 1.2, p=0.03). In this population,
the first HIV diagnosis occurred by the time of the enrollment in the project for 61 (47%) of the

women.

Graph 2. Time of enrollment during pregnancy and adherence to follow-up visits of pregnant

WLHIV.
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Overall, 20 out of 132 pregnancies (14.8%) had not yet been delivered by July 2023 (Figure 1).
Losses at follow-up before delivery were 14 (10.8%): 7/52 (13.5% of pregnant women) in the
Funhalouro district, 3/46 (6.5%) in Massinga, 2/22 (9%) in Morrumbene, and 2/15 (13.3%) in
Homoine. The event was more likely for pregnant WLHIV in communities served by bi-monthly

MCs [4/16 vs. 10/119, OR 3.6, 0.98-13.4 (p=0.038; one-tailed exact Mid-p)].
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Five (3.8%) women were transferred to other Health Centers. One woman died during a home
birth in the Morrumbene district, while two stillbirths were recorded at 30 and 38 weeks of

gestation.

VL testing was performed on 45/110 eligible pregnant WLHIV (41%), with 20 tested within the
interval of 8 weeks before to 1 week after delivery. In 7 cases (15%), test results were not received.
Among those who received the test result, 74% (28/38) had a VL of <1000 copies/ml, while the

remaining WLHIV had a median VL of 7353 copies/ml (IQR 3930-28,538 copies/ml).

Among the babies born to those WLHIV with a positive VL in the peripartum period, one was
diagnosed with HIV-infection before two months of life, where other two IPEs were soon LTFU

after delivery.

Delivery occurred in a Health Centers in 65% of cases.

By July 2023, 91 children (including three sets of twins and one second pregnancy) were born to
87 pregnant WLHIV. Eighty percent of the children (74/90) started the diagnostic pathway
within the first 2 months of life. PCR testing was performed at least once on 85 out of 90 children
(94%): the test was conducted upon entry into the diagnostic pathway for 82 out of 89 children

(92%, 95% CI: 84-97), and within the first 2 months of life for 72 children (80.9%; 95% CI: 71-88).

For two IPEs, no diagnostic results are available; thus, at the project’s end, the outcomes for 89
children were known (Figure 1). Of the 89 children, 72 tested negative for HIV: 8 had definitive
diagnoses (median age 15.5 months; IQR 10-17), while 64 were negative but still considered
exposed due to breastfeeding and being under 20 months of age (median age 10 months; IQR

5.4-15) as of July 2023.

Forty-one mothers of the latter population of 64 HIV-negative IPEs still exposed to VT had their
VL tested: twenty-six of them had a viral load of <1000 copies/ml, where results were not
received for 9 cases. The remaining cases (n=6, 15%) had a positive VL with a median 13.400

cp/ml (range 1550-140.000 cp/ml).
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Ten children (11.2%; 95% CI: 5.5-19.7) were lost at follow-up with a negative HIV test. Anyway,
these children were still at risk of VT due to breastfeeding and their outcomes are not known.
Median age of IPEs lost at follow-up was 5.3 months (IQR 5.3-9.4). Luckily, dropout rate tended
to decrease over the two-years project (p=0.06), where all the 10 cases of lost IPEs involved
children of pregnant WLHIV enrolled during the first year of activities. In multivariate analysis,
the likelihood of loss at follow-up was significantly higher for IPEs of WLHIV who received a
first diagnosis of HIV during pregnancy (AOR 9.8; 95% CI: 1.1-88, p=0.04) and for WLHIV
residing in communities served by MCs with less-than-monthly visits (AOR 58; 95% CI: 5.6-608,
p=0.0007). Moreover, loss at follow-up was higher in those IPEs whose mothers have not been
adherent to their pre and postnatal scheduled visits. Indeed, the maternal adherence of the IPEs
lost at follow-up was 64% (IQR 44-73) vs. 87% (IQR 71-95) of the IPEs who were still enrolled by

the end of the study (p=0.0004).

By July 2023, 5 children were diagnosed with HIV (5/79 evaluable cases; 6.3%; 95% CI: 2.7-14).
Perinatal infection was confirmed in 4 children, representing 5.5% (95% CI: 1.4-13.6) of those

tested via PCR within 2 months from birth.

An adverse outcome (infection or death) occurred in 7/89 children born to women in PMTCT

(7.9%; 95% CI: 3.8-15).
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Figure 2a. Outcome of the 129 pregnant WLWH (n=130 pregnancy events) and of the follow-up

of the newborns (n=99) by the end of december 2023.
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Fig 2b. Diagnostic pathway and outcome among IPEs in the pregnant wLHIV population.
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3.4 Outcomes in the WLHIV population linked to care during breastfeeding

Among the 240 WLHIV in the cohort, 111 women were enrolled in the project after giving birth,
therefore with a risk of VT due to breastfeeding. For 35 (31%; 95% CI: 23-40) WLHIV, the
enrollment in the project coincided with the first HIV diagnosis. In 79% of cases, enrollment

occurred in MCs.

Site of delivery is known for 99 (89%) of breastfeeding WLHIV, where 53% of women delivered
at home. Entry into PTMTC services occurred at a median of 8 months after childbirth (IQR:
4.4-11.6). Adherence to scheduled visits was 82% (median; IQR: 64-93), where 88% of these took

place in MCs.

The outcomes of their 113 children (including one set of twins and one woman with two

children) were known for 109 at the end of the project, as shown in Figure 3.

Of the 40 eligible for rapid testing, 36 were tested. Of 105 eligible, 84 underwent PCR testing
(80%; 95% CI: 71-86): 68 at the time of PTV enrollment and 22 within 2 months of life among the

27 eligible. One child died before reaching 2 months of age without a diagnosis.

Fifty IPEs resulted HIV-negative by the end of their follow-up period (46%), while 29 (27%) tested
HIV-negative but were still on breastfeeding. A total of 25/109 (23%; 95% CI: 16-32) IPEs dropped
out of the diagnostic pathway with a negative HIV test, but still at risk of VT due to ongoing
breastfeeding. In a similar way to what was observed in the pregnant WLHIV population, a
higher rate of early dropout from the PMTCT pathway was present in those communities where

BM visits were programmed less than once per month (10/19 (52.6%) vs. 15/88 (18%), p=0.002).

Three children (2.75%) were diagnosed with HIV infection: one child died, where two started
TARYV and were alive by the end of the study. In all three cases, HIV diagnosis coincided with
enrollment. Two more children died, one was HIV-negative while the other one had no

diagnosis.
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Viral load test in breastfeeding WLHIV was performed in 19 cases (17%) and was <1000 cp/ml in

62% (n=10) of women. Six out of nineteen tests (31.6%) performed received no results.

Figure 3. Outcomes of 111 breastfeeding WLHIV and their 113 IPEs by the end of december
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4. DISCUSSION

We included a total of 240 WLHIV in the study, where 129 were enrolled during pregnancy (130
pregnancy events) and 111 while breastfeeding.

Overall, enrollment coincided with the first diagnosis of HIV infection for 40% of women. This
percentage is slightly higher in comparison with national data, where 29.3% of WLHIV declared
they received ARV for the first time during pregnancy (2). First diagnosis of HIV by the moment
of entrance in PMTCT services was higher in pregnant women in comparison with
breastfeeding WLHIV (47% vs 31%, respectively, p=0.01). This may be at least partially explained
by what we consider a bias in our cohort. Indeed, the population of breastfeeding women has
been enrolled late after childbirth, with a median of 8 months, therefore we may have missed
those women who dropped-out early at follow-up after delivery. This can be reasonably
hypothesized as long as being pregnant or breastfeeding is a well known factor of higher risk to
loss at follow-up, especially in the context of a recent diagnosis of HIV infection (13-15).
Moreover, first HIV diagnosis by the moment of the enrollment was more frequent in MCs
(80/185 WLWH, 43%) than in HC (16/55 WLWH, 29%) (OR 1.8; 0.94-3.4, p = 0.04). Despite being
an interesting data, this can only partially be explained in the current study. Firstly, we only
followed WLHIV who then decided to continue their PMTCT follow-up in MCs, and this may
be a bias in the detection of the site of enrollment. Moreover, whether WLHIV who accessed
through MCs experienced more barriers in the access to HIV testing before being pregnant in
comparison with WLHIV hailing from HCs, has not been evaluated in the current study and can
only be hypothesized. Finally, it must be said that, in this context, it is difficult to assert whether
a first diagnosis of HIV infection is really the first time in which a woman becomes aware of her
serostatus. Our dataset is based on self-declaration, where data could not be cross-verified.
Furthermore, as Chapman's research (15) and local staff experiences highlight, women living
with HIV often undergo multiple HIV tests. The process of accepting an HIV diagnosis can be
challenging due to the pervasive stigma and social isolation that individuals with HIV continue

to experience (15-17).
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By the start of the current study, time of enrollment in pregnant WLHIV was 3.5 months before
delivery, as we observed a significant anticipation in the moment of entrance in PMTCT
services during the course of the project (4.4 months before delivery by the end of the two years
of observation, p=0.04). We hope this data will be maintained in the next future, where it could
be further improved as the strategy of PMTCT services can keep being implemented with the
experience.

Adherence to the scheduled visits was 83% in the overall population. Breastfeeding WLHIV
showed up 82% of the follow-up visits, while adherence to follow-up was only 15.7% in pregnant
WLHIV during the last trimester. The observed decline in adherence during this critical period
for preventing vertical HIV transmission warrants closer examination. While our study can only
speculate on the reasons behind this decrease in clinic visits—potentially due to mobility
challenges in the last trimester or increased family surveillance—it underscores the need for
targeted public health interventions. Exploring strategies like quarterly medication dispensing
during pregnancy could help ensure uninterrupted access to treatment, particularly in these
crucial final stages of pregnancy.

Overall, WLHIV with a very recent HIV diagnosis displayed a worse adherence to medical visits,
(74%, p=0.0002), where this was even worse in WLHIV living in communities not served by
monthly MCs ( 72%, p=0.001). These data are hardly comparable with other cohorts, as long as
different definitions of “adherence” are taken into account in different studies (18). We had an
adherence of more than eighty percent to the scheduled visits, anyway, time of observation was
different among the cohort, depending on the time of enrollment. Moreover, adherence to ARV
contextually to the adherence to medical visits can only be assumed in our population, as long
as it has not been cross-checked or explored with questionnaires, and VL was not performed at
each appointment. A recent HIV diagnosis, which is to say an early start of ARV after first
diagnosis of HIV, was correlated with higher risks of drop out, as already observed in other
cohorts (13-15). The correlation between higher rates of loss at follow-up and scheduling Mobile
Clinics less than once a month is an interesting finding. This data provides valuable insights

for future interventions. It highlights the need for increased frequency of mobile clinic visits to
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improve PMTCT service uptake and retention rates, especially in areas with limited healthcare
access.

In the population of pregnant WLHIV, only 41% of eligible WLHIV (n=45/110) performed a VL
test in the peripartum period. Twenty-eight WLHIV (62%) had an undetectable VL (VL<1000
cp/ml), ten (22%) were not virologically suppressed with a median VL of 7353 co/ml, where 7
(16%) patients did not receive their results. In this same group, women received a VL test during
breastfeeding in 41 cases (n= 64, 64%), where 26 (63%) resulted negative, 6 had a detectable VL
(15%), where results were not received for 9 cases (22%). The rates of virological suppression in
our cohort (62-63%) are in line with recent national data, where a VL of less than 1000 cp/ml was
detected in 61.1% of pregnant WLHIV in 2021 (2), while a rate of 72% of virological suppression
in pregnant WLHIV was registered in 2018 (3), and a rate of 74% was documented in a cohort of
WLHIV hailing from a rural area of Mozambique in the same period (19). The percentage of
testing by the moment of delivery cannot be compared with other cohorts, as long as it is not
recommended in national guidelines, while testing three months after delivery is strongly
recommended, but still scarcely performed (3). In this context, a positive viral load was present
in 22% of WLHIV at the moment of delivery, and in 15% of lactating WLHIV. Viral loads
detected in the peripartum period had a median value of 7353 cp/ml, where IQR were 3930-
28,538 copies/ml, and have been previously correlated with a rate of VT ranging from 5.3% to
14.7%, respectively (20). In this population, one out of ten IPEs born to mothers with a positive
VL in the peripartum period was diagnosed with HIV, with an estimated VT rate of 10%. For
breastfeeding, rates of VT range from 20% to 45% according to the duration of breastfeeding,
where the likelihood of transmission is rated at 1% per month (21,22). Among those women with
a positive VL during lactation, IPEs tested were negative by the end of the current study.
Anyway, their follow-up was not over yet. The underlying causes of detectable viral loads,
whether attributable to antiretroviral (ARV) resistance or suboptimal adherence to treatment,
were not assessed in this study. However, this represents an important area for future
investigation, particularly given the documented prevalence of drug resistance in Mozambique,

including among pregnant WLHIV (23).
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Rates of LTFU were 11% in pregnant WLHIV, with an additional 11% of LTFU after delivery,
and 25% among breastfed IPEs. Among those WLHIV with a follow-up <3 months (n=30), who
have not been evaluated for adherence, 11 (37%) were considered early LTFU. Being loss at
follow-up was more likely to happen for those IPEs of either pregnant or breastfeeding WLHIV
who attended MCs held less than monthly (AOR 58; 95% CI: 5.6-608, p=0.0007 and 10/19 (52.6%)
vs. 15/88 (18%), p=0.002), where a recent diagnosis of HIV infection was a risk factor for drop out
in the IPEs in the population of pregnant WLHIV (AOR 9.8; 95% CI: 1.1-88, p=0.04). Luckily,
we observed that dropout rate tended to decrease over the two-years project (p=0.06) in the latter
population. Scarce retention in care of pregnant and lactating women, and consequently of their
children, is a well-known issue in Mozambique, as well as in other African regions (3, 14, 15,
24-29). Poor retention of mothers and children in care programs may result from a combination
of factors, including insufficient social support, transportation costs, and the pervasive impact
of social stigma. Additional barriers arise within healthcare facilities, such as barriers in the
access, delays, overcrowding, long waiting times, and privacy concerns during counseling
sessions. The issue is further compounded by the lack of motivation among pregnant and
lactating women, understaffing of healthcare workers, and insufficient time allocated for
comprehensive counseling on HIV infection and adherence to treatment. Moreover, low
motivation among health staff, coupled with inadequate support systems, further undermines
the effectiveness of PMTCT programs (13-19, 24-29).

Among IPEs in the pregnant WLHIV population, the diagnostic pathway was carried-out
through PCR at least once in 94% of cases, where it was commenced within two months in 79%
of cases. In the cohort of WLHIV enrolled during breastfeeding, 84 out of 105 eligible
underwent PCR testing (80%; 95% CI: 71-86): 68 at the time of PTV enrollment and 22 (81%)
within 2 months of life among the 27 eligible. These data are in line with the national ones,
where PCR was performed within two months from delivery in a slightly higher percentage of
IPEs, 79-80% in our cohort vs 73% in 2018 (3) and 76% in 2021 (30). This improvement over the

years can be encouraging, but it is still far from the 95% of IPEs tested required by the UNAIDS
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targets (31), and more efforts need to be made to close this gap and achieve the goal of universal
early testing and diagnosis.

The overall rate of vertical transmission was 4.9%, eight infants were diagnosed with HIV
infection among 163 with a known result. Two of these died before the end of the study (25%), 4
are alive and on ARV, the others were LTFU. Three more children died (5/163, 3%), one had a
previous HIV-negative result and 2 had no diagnostic results. Seventy-two and seventy-nine
IPEs tested negative in the pregnant and breastfeeding cohort, where only 9% (8/89) and 46%

(50/109) completed their follow-up by the end of the current study.

These partial outcomes are considered the primary limitation of the present study, as they
hinder meaningful comparisons with other cohorts and alignment with national guidelines.
However, data collection remains in progress, and the author is committed to further expanding

and refining the results of this research.

Additionally, the end of lactation was self-reported by mothers, leading to variability in the

observation period for IPEs due to the absence of a standardized duration.

While the study predominantly focuses on quantitative data, the inclusion of qualitative
methodologies, such as interviews or focus groups, could offer valuable insights into the barriers

and facilitators influencing PMTCT service utilization and adherence.

Finally, the relatively small sample size may limit the generalizability of the results. However,
the author believes these findings could serve as a valuable resource for informing and

strengthening public health strategies within the districts under study.
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5. CONCLUSIONS

This study underscores the critical role of mobile clinics in providing PMTCT services in
Mozambique’s rural communities. Mobile clinics enhance access to HIV diagnosis, follow-up,
and treatment for pregnant and breastfeeding women and their infants, mitigating logistical,

social, and cultural barriers.

Future strategies should prioritize increasing the frequency of mobile clinic visits,
strengthening support for women with recent HIV diagnoses, and expanding early HIV PCR
testing in IPEs to improve early diagnosis, retention in care and treatment adherence. The drop
of adherence in the last trimester of pregnancy warrants closer examination and highlights the
need for targeted public health interventions. Enhanced counseling on HIV diagnosis and
antiretroviral uptake, alongside peripartum viral load testing, adherence support, and resistance
testing for those with detectable viral loads, are essential to reducing vertical transmission rates

in this vulnerable population.
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Abbreviations

BM Brigadas Mdveis

HC Health Center

IPE Infant/newborns with perinatal HIV exposure

LTFU Lost to follow-up

MC Mobile Clinic

MCH Maternal and Child Health

MISAU Mozambican Ministery of Health

MMI Medicus Mundi Italia ONLUS

PAV Expanded Program of Imunization

PMTCT Prevention of Mother To Child Transmission (of HIV infection)

WLHIV Women living with HIV
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