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Abstract

Since 2012, lifelong antiretroviral therapy for all HIV-positive pregnant women (*‘Option B+"*) is recommended
by WHO for the prevention of mother-to-child transmission of HIV (PMTCT). Many sub-Saharan African
countries have since introduced this regimen, but to date, longer-term outcome evaluations are scarce. We
conducted an observational study in Fort Portal Municipality, Uganda, to describe uptake and adherence of Option
B+ during pregnancy. HIV-positive women approaching antenatal care (ANC) services in two hospitals were
enrolled and followed-up at monthly routine ANC visits until delivery. At each visit, next to sociodemographic and
clinical data, we assessed drug adherence through pill counts. In total, 124 HIV-positive pregnant women were
enrolled in our study; from these, 80.8% had not been aware of their positive serostatus before. Forty-five PMTCT
clients (36.3%) never returned to ANC after their first visit. Protective factors ( p < 0.05) for immediate loss to care
included previous HIV status knowledge, status disclosure before or at first ANC visit, and tertiary education.
Among those clients starting Option B+, the median adherence during pregnancy was 95.7% pill intake. Rather
low adherence (<80%) was observed in 21.1% of clients, while more than half achieved an adherence level of
295%, with 40.8% of all clients being 100% adherent. The cohort’s median adherence remained stable throughout
the course of pregnancy. Healthcare providers should place high emphasis on individual PMTCT counseling at
first ANC encounter, and pay special attention to those women previously unaware of their HIV status. However,
after initial uptake, high adherence seems to be feasible for Option B+.

Introduction

VER THE PAST DECADE, strategies for the prevention of

mother-to-child transmission of HIV (PMTCT) are a
rapidly evolving field due to the availability and affordability
of more effective drug regimens. Between 2009 and 2011,
PMTCT measures led to a large decline of incident child
infections, preventing approximately 400,000 children from
HIV infection.! Nevertheless, about 220,000 children
worldwide were newly infected with HIV in 2014, mostly
through mother-to-child-transmission,'* even though the
transmission risk can be reduced from 25% to 45% where
there is no intervention to <5% via the administration of an
effective antiretroviral regimen.’~

In 2012, the WHO published the latest programmatic update
of PMTCT guidelines.® While prior guidelines’ recommended
two temporary antiretroviral prophylaxis options (Option A
and Option B) limited to the transmission period during
pregnancy and breastfeeding, the newly introduced regimen of
Option B+ requires the initiation of all pregnant HIV-positive
women on lifelong full antiretroviral therapy (ART), irre-
spective of their clinical condition, CD4 cell count, and ges-
tational week. A major benefit of this new option is the
simplified enrollment procedure, which enables even basic
health centers to offer PMTCT services to their clients and
therefore extends access to effective care to peripheral settings.

Option B+ offers highly effective and continued protection
from vertical transmission, also with respect to a woman’s
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future pregnancies,®® avoiding the formation of resistant

HIV strains due to starting and stopping antiretroviral drug
intake between pregnancies. In addition, it provides a strong
prevention benefit when it comes to sexual transmission in
sero-discordant couples by suppressing the viral load in in-
fected women.'*~

However, prior studies have identified low adherence as a
barrier to effective prevention of HIV transmission.>'*'¢
Option B+ is a lifelong therapy, continuously requiring a high
level of adherence to the daily intake of antiretroviral medi-
cation. Mal-adherence to ART does not only affect the efficacy
of the regimen in reducing transmission rates, but also harbors
the risk of provoking the formation of drug resistant viral
strains.'”'® However, very few studies have so far investigated
the acceptance and feasibility of Option B+ in terms of ad-
herence rates in a real life, resource-limited setting.

Uganda introduced Option B+ to the national PMTCT
guidelines in 2012."° Being a country with high fertility with
an average of 5.9 births per woman® and an estimated
number of 100,000 pregnant women currently living with
HIV,' an effective PMTCT strategy in this setting is of cru-
cial importance. Our aim was to evaluate the acceptance of
Option B+ in a Western district in Uganda in terms of in-
tervention uptake and adherence levels in pregnant HIV-
positive women, and to assess potential influencing factors.

Methods
Study setting

This observational, longitudinal study was conducted within
the frame of a larger PMTCT study in Fort Portal, the capital of
the Kabarole district in Western Uganda. Antenatal care
(ANC) coverage in Uganda is almost universal, with about
93% of women attending at least one ANC visit; the proportion
of deliveries attended by skilled health personnel lies at 57%.%°
Maternal mortality is present at a high level, with approxi-
mately 440 maternal deaths per 100,000 live births.?® Adult
HIV prevalence was estimated at 7.2% in 2013."

The study setting comprised the two major hospitals in
Fort Portal: Fort Portal Regional Referral Hospital (FPRRH)
and The Holy Family Virika Hospital (VH). FPRRH is a
public hospital, which is attended by about 260 first-time
ANC clients per month, with five midwives taking care of
these clients. First-time visits are carried out on every
weekday. VH is a private Catholic nonprofit hospital, with
four midwives and one clinical officer serving about 60 first-
time ANC clients per month. First-time ANC visits are car-
ried out once a week. Both clinics offer free standard ANC
and HIV- related care to their clients.

Data collection

To establish a prospective cohort, study participants were
recruited within ANC wards at their first antenatal visit and
included into the study if they satisfied the following eli-
gibility criteria: informed written consent, age above 18
years, confirmed pregnancy, and positive HIV status with-
out prior ART enrollment. HIV status was established in a
routine testing procedure using rapid HIV antibody test
devices (e.g., Statpack, Determine, Unigold), which is of-
fered as a standard procedure to all pregnant women at the
first ANC visit, along with pre- and post-counseling. As
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soon as a woman was diagnosed with HIV infection, she
was enrolled in Option B+ for PMTCT following the na-
tional guidelines.!® All enrolled women were handed out
Option B+ drugs at the first ANC visit.

Study participants were interviewed by ANC staff within
their routine sessions using structured questionnaires. Collection
of data did not interfere with routine ANC services following the
national guidelines on HIV counseling, testing, and PMTCT
care. Interviews were held in the local language and the study
questionnaires were filled in English. The obtained data in-
cluded information about the socio-demographic and economic
status of the participants, as well as information on previous
medical and obstetric history.

In order to compare patients’ social status, a scale ranging
from O to 8 was created, taking into account the availability of
electricity, tap water, radio, television, radio, fridge, car, or a
shelf in the household. To compare subjective health com-
plaints in HIV-positive pregnant women, several symptoms
(fever, headache, cough, shivering, weakness, abdominal
pain, vomiting, loss of appetite, vaginal discharge, uterine
contractions, other complaints) were quantified with a score
from 0-3, according to whether the complaints were absent,
mild, moderate, or severe; this score was subsequently added
to form a complaint scale ranging from O to 33.

In addition, women were clinically and obstetrically ex-
amined by the ANC midwives, and a peripheral venous blood
sample (2.7 mL) was collected for assessment of hemoglobin
levels, CD4-count, and malaria testing. Hematological and
serological examination, as well as processing and storing of
blood samples, was done at VH. Anemia was defined as Hb
<12.0 g/dL according to WHO recommendations.?’

Clients were followed up at each subsequent ANC visit,
which were due every 4 weeks for routine pre-delivery check-
ups and drug dispensing. Follow-up questionnaires were used
to collect information on aspects such as timely return for the
scheduled visit, clinical status, number of pills brought back,
and disclosure of HIV status. For those women who delivered
at either VH or FPRRH, an additional questionnaire was
filled within 72 h of delivery. Clients who did not return after
their first visit were defined as lost to follow-up (LTFU). Two
non-returning clients whose gestational age at first visit had
been >36 weeks were not classified as LTFU, as they had
possibly delivered the baby before they could return. The data
of these clients were used in determining baseline data, but
was not included when assessing adherence.

Pill count adherence (PCA) was calculated by taking
the difference between pills dispensed at the last visit
and pills brought back, and dividing this by the number
of days between two ANC visits, for example,

Pills handed out — pills brought back
pills reqired for the observed time period x100. Adherence was cal-

culated for each woman per month and for the overall
period of her pre-delivery enrolment. We considered an
overall level below 80% as ‘“‘inadequate” and a level of
80-94.9% as “‘moderate” adherence. The cut-off level for
‘“‘adequate” adherence was defined at =295%.

Statistical methods

Data obtained from questionnaires and laboratory forms
were crosschecked and entered into an electronic database
using Microsoft Excel. For statistical analysis, data were
transferred to IBM SPSS. Descriptive analysis was carried
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out on patient$ baseline information, and the two hospital
groups were checked for differences. We assessed median
adherence levels for each individual client and for the overall
cohort. Median adherence was also assessed for each separate
ANC visit to evaluate changes throughout the course of
pregnancy. In bivariate analysis, socio-demographic factors
such as age, education, occupation, social status, and distance
to hospital, as well as clinical features such as CD4-count,
week of gestation or parity, were analyzed to investigate their
influence on LTFU after the first ANC visit and on adherence
levels. Pearson’s chi squared test or Fisher’s exact test were
used to analyze categorical data, while the Mann-Whitney U-
test was used for analysis of metric factors. Odds Ratios (OR)
of potential influencing factors were calculated using a
Confidence Interval (CI) of 95%. A p value of <0.05 was
considered as statistically significant.

Ethical considerations

Data were used anonymously and were treated as strictly
confidential throughout conduction of the study. Women could
withdraw their participation from the study at all times without
explanation and without any adverse consequences for their
continued healthcare. The study was ethically approved by the
Committee of Higher Degrees, Research and Ethics, College of
Health Sciences, Makerere University, Kampala, and by the
Ugandan National Council for Science and Technology.

Results
Baseline characteristics of the study cohort

During the recruitment period, a total of 124 women were
enrolled into the study. From these, 60 clients attended ANC at
VH, and 64 women were recruited and followed-up at FPRRH.

Socio-demographic and clinical baseline data of the cohort
are presented in Table 1. Women had a median age of 25
years, and a median gestational age of 21 weeks when ap-
proaching ANC for the first time. On average, women had
previously delivered once, and 30 women (24.2%) were
primigravidae. A CD4-cell count was carried out for 67
women (54.0%) at the first ANC visit. The median CD4-cell
count was 486 cells/uL, ranging from 83 to 1851 cells/uL,
and 19 (28.4%) women had a CD4-cell count of less than 350
cells/uL without being on treatment.

Prior to their first ANC visit, 97/120 (80.8%) clients had not
been aware of being HIV positive. Of the 23 women who had
been previously aware of their positive serostatus, the majority
(19/23) had already disclosed their status by the time of their
first ANC encounter. Prior status knowledge was more com-
mon among clients of higher age (p=0.001) and among clients
with a higher number of previous pregnancies (p=0.005).
However, patients aware of their status did not show any ten-
dency to present to ANC earlier in pregnancy (p=0.317).

Among those clients followed-up until delivery, a total of 75/
78 (96.2%) reported to have disclosed their status at some point
in the course of pregnancy. Of these clients, 55/79 (69.6%)
disclosed to their partner, and 50/79 (63.3%) disclosed to
family members. Among married clients, 36/48 (75.0%) dis-
closed their status to their husband. Disclosure of status was not
associated with age, education, or marital status.

Clients who returned after the first ANC visit were also
asked whether after their HIV status had been revealed, their

SCHNACK ET AL.

TABLE 1. BASELINE CHARACTERISTICS
OF THE STUDY COHORT

N (%) or
Variable median (range)
Total recruited clients 124
VH 60
FPRRH 64
Number of pre-delivery ANC visits (n=124)
Median (range) 2.00 (1-7)
Age (years, n=124)
Median (range) 25 (18-42)
Highest educational degree (n=114)
Up to primary 72 (63.2%)
Secondary 29 (25.4%)
Tertiary 13 (11.4%)
Marital status (n=124)
Married 79 (63.7%)
Single/widowed/divorced 45 (36.3%)
Occupation (n=116)
No income-generating activity 50 (43.1%)
Income-generating activity 66 (56.9%)
Social Status Index (0-8, n=121)
Median (range) 3 (0-8)
Number of people in the household (n=112)
Median (range) 3 (1-10)
Tap water available at home (n=121) 70 (57.9%)
Electricity available at home (n=121) 38 (31.4%)
Travel distance (min, n=112)
Median (range) 22.5 (0-180)

Travel cost (UGX, n=115)

Median (range) 1500 (0-12000)

Prior knowledge of HIV status (n=120) 23 (19.2%)

Disclosure of status (n=112)

Before/at first visit (n=112) 31 (27.7%)

Overall disclosure in followed 75 (96.2%)
up clients (n="78)

Disclosure to partner (n=124) 59 (47.6%)

Disclosure to family (n=124) 52 (41.9%)

Week of gestation at first visit (n=114)

Median (range) 21.00 (5-40)

Gravidity (n=124)

Median (range) 2.00 (1-9)

Primigravida 30 (24.2%)

Multigravida 94 (75.8%)

Parity (n=124)

Median (range) 1 (0-7)

Nullipara 33 (26.6%)

Multipara 91 (73.4%)

Hemoglobin (g/dL; n=118)

Median (range) 12.40 (6-16)

Diagnosed anemia 48 (38.7%)

(Hb <12 g/dL; n=118)

CDA4 count (cells/uL; n=67)
Median (range)
CD4 <350 cells/mL

Malaria RDT pos.

486.00 (83-1851)
15 (22.4%)

5 (4.2%)
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partners would as a consequence decide to also get tested for
HIV or accompany their wives to the ANC for couple
counseling. 35/75 (46.7%) clients reported that their partners
had been tested for HIV (following the clients’ diagnosis),
and 23/76 (30.3%) accompanied their pregnant partner to
ANC at least once in the course of pregnancy.

Patients at the two hospitals did not differ regarding social
status and education; patients at VH, however, tended to be
older. Also, they were less likely to perform an income-
generating activity and accepted a longer travel distance as well
as higher travel cost to the clinic (Table 2). A significant dif-
ference was observed regarding prior knowledge of HIV status.
At VH, a higher proportion of clients already knew their status
before being tested at their first ANC visit. Before attending
ANC, 21/56 (37.5%) clients at VH were aware of being HIV
positive, compared to 2/64 (3.13%) clients knowing their status
before at FPRRH (p<0.001). Moreover, the proportion of
women disclosing their status and having their partners tested
for HIV was found higher at VH than at FPRRH. While at VH,
a total of 45/52 (86.5%) women disclosed their status; only 35/
63 (55.6%) women did so at FPRRH (p <0.001). At VH, 23/40
(57.5%) of partners were tested for HIV, which was only the
case for 12/35 (34.3%) clients at FPRRH (p=0.044).

Uptake of the intervention and LTFU

Of the 124 recruited clients, 45 (36.3%) did not return for
ANC and PMTCT care after their first visit, while 79 were
retained in care. Patients who had known their status before the
first ANC encounter, as well as clients who had disclosed their
status before or at first-time ANC attendance were significantly
less likely to be lost to follow up after the first ANC visit
(p=0.049 and 0.019, respectively). The same was true for cli-
ents with education above secondary school (p=0.031). Apart
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from that, other factors such as age, marital status, travel cost or
distance, social status, gestational week at first visit, gravidity, or
parity did not influence LTFU on a significant level (Table 3).
According to clinical examination and laboratory test re-
sults, there was also no significant difference between the two
groups considering axillary temperature, hemoglobin level,
present anemia, CD4 cell count, positive malaria RDT result, or
score of complaints at the first visit. In the group of clients that
was followed-up, the median score of complaints remained
stable on a low level and did not correlate with adherence.

Adherence

Out of the 79 followed-up clients, adherence measurement
data was available for 76 clients (Fig. 1). The median pill count
adherence was found to be 95.7% (range: 24.2-100%). Rather
low adherence <80% was observed in 16 clients (21.1%), while
moderate adherence of 80-94.9% was achieved by 21 clients
(27.6%). An adequate adherence level of 295% was achieved
by 39 clients (51.3%). From these, 31 clients (40.8% out of all)
achieved full (i.e.,100%) drug adherence.

Those clients who had taken up the intervention had a
median of four pre-delivery ANC visits, with 58/79 clients
(73.4%) attending three or more visits. The median amount of
time between two visits was 29 days. In the course of preg-
nancy, adherence levels as well as the number of days be-
tween visits were found to remain stable with no tendency to
decline during the course of the pregnancy (Table 4). Women
who had taken up the intervention had a median ARV ex-
posure of 129 days (range: 2-243 days) prior to delivery.

Most socio-demographic factors such as age, occupation,
gravidity, or marital status were of no significant influence on
adherence levels (Table 3). However, clients with education
above secondary level were significantly less likely to

TABLE 2. DIFFERENCES IN BASELINE CHARACTERISTICS AT THE TwoO STUDY SITES

Variable VH n (%) FPRRH n (%) p Value
Age (n=124)

Median (range) 26.5 (18-42) 23.0 (18-39) 0.006*
Occupation (n=116)

Income generating activity 27 (47.4%) 39 (66.1%) 0.042°
No income-generating activity 30 (52.6%) 20 (33.9%)

Highest educational degree (n=114)*

Up to secondary 48 (86.5%) 53 (90.6%) 0.677°
Tertiary 7 (13.5%) 6 (9.4%)

Married (n=124) 40 (66.7%) 39 (60.9%) 0.507°
Travel distance (min, n=112)

Median (range) 30.00 (0-180) 17.5 (5-120) 0.001°
Travel cost in UGX (n=115) 2000 (0-12000) 1250 (0-10000) 0.005%
Social Status Index (0-8) (n=121)

Median (range) 3.00 (0-7) 3.00 (0-8) 0.863%
Prior knowledge of HIV status (n=120) 21 (37.5%) 2 (3.1%) <0.001°
HIV status disclosure (n=112)

Overall 45 (86.5%) 35 (55.6%) <0.001°
Before/at V1 29 (48.33%) 2 (3.33%) <0.001°
Partner tested for HIV (n=75) 23 (57.5%) 12 (34.3%) 0.044°
Partner attendance ANC (n=76) 13 (32.5%) 10 (27.8%) 0.655°
Lost to follow up after first visit (n=45) 18 (30%) 27 (42.19%) 0.158°

*Mann-Whitney U Test; "Pearson Chi”® Test or Fisher’s Exact Test where applicable.
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TABLE 3. SOCIODEMOGRAPHIC FACTORS INFLUENCING ADHERENCE OuTCcOMES (LTFU, PCA)

Client LTFU after first visit (n=45)

PCA >95% (n=239)

% OR CI p* % OR CI p*
Age of client
<25 years 39.0 1.249  0.600 — 2.600 0.552 55.9 1.393 0.562 - 3.456 0.474
=225 years 33.8 47.6
Marital status
Single/divorced/widowed 31.1 0.699 0.322 - 1.519 0.365 44.8 0.656 0.259 —1.664 0.374
Married 39.2 55.3
Highest educational level
Tertiary 7.7 0.127 0.016 - 1.011 0.031 25.0 0.259 0.064 — 1.048 0.047
Below tertiary 39.6 56.3
Income
No income-generating activity  34.0  0.842  0.392 — 1.821 0.667 54.8 1.342  0.524 - 3.439 0.540
Income-generating activity 379 47.5
Travel distance to clinic
<30 min 37.8 1.317 0.582 - 2.981 0.508 52.1 0932 0.358 —2.425 0.885
>30 min or more 31.6 53.8
Travel cost to clinic
<1500 UGX 394 1.453  0.683 — 3.093 0.332 59 1.797 0.719 - 4.491 0.208
>1500 UGX or more 30.9 44.4
HIV status awareness
Status previously unknown 39.2 3.059 0.966 — 9.688 0.049 57.9 2.750 0.904 - 8.362 0.069
Status previously known 17.4 333
Disclosure
Status not disclosed 39.5 3396 1.182 -9.760 0.019 333 0.461 0.040 —5.305 0.610
Status disclosed 16.1 52.1
Male involvement
Partner did not attend ANC n.a. n.a n.a. n.a. 29/55.8 1.961 0.721 - 5.333 0.184
Partner attended ANC 9/39.1
Gravidity
Primigravida 333 0.834  0.354 - 2.005 0.699 61.1 1.684 0.573 - 4.951 0.341
Multigravida 37.2 48.3
Week of gestation
<21 weeks 34.5 0.915 0.434 - 1.930 0.816 54.1 1.176  0.475 -2914 0.725
>21 week 36.5 50.0
CD4 count
<350 cells/uL 33.3 1.313  0.436 — 3.953 0.628 62.5 1.404 0.290 - 6.802 0.673
>350 cells/ul. or more 30.8 54.3

pearson Chi” Test or Fisher’s Exact Test where applicable.

achieve 95% adherence (p =0.047), even though they were at
the same time less likely to be LTFU cases (Table 3).

Discussion

To date, little research has been conducted to assess if
Option B+ is feasible to implement in real-life settings in sub-
Saharan Africa. In our study examining uptake and adherence
of Option B+ in Fort Portal, Uganda, we found that a third of
the PMTCT clients in our study setting was lost to care im-
mediately after their first ANC visit. However, for those
women who took up the intervention, high pre-delivery ad-
herence was achieved.

Half of the clients who started the regimen took 295% of
the required drugs before delivery, with the majority of these
even taking 100% of pills. The high median adherence level
of 95% remained stable throughout the course of pregnancy,
irrespective of socio-demographic and economic factors. The

majority of women returned to their ANC visits as scheduled,
which furthermore indicates these women’s motivation to
adhere to the regimen.

Results of previous studies on adherence to PMTCT vary,
and mainly refer to other PMTCT regimens than Option B+.
Kirsten et al.?* found a rather low median pill count adher-
ence of 77% when assessing adherence to Option A in a rural
Tanzanian setting. In Option A, women were required to start
ARVs only at a gestational age of 14 weeks, meaning that
women diagnosed at a lower gestational age were asked to
come back later for PMTCT services. Also, the medication
consisted of different pills for the pre-delivery, intrapartum,
and postpartum period. Since this rather elaborate procedure
required a higher level of commitment and effort both from
the clients and staff, it is conceivable that this might have
impeded adherence to some extent, and higher adherence in
our study possibly indicates the benefits of the simplified
Option B+ procedure.
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FIG. 1. Option B+ enrolled women

attending ANC visits.
1st ANC visit:

124 women enrolled on

Option B+

Other recent studies on Option B or B+ presented even
higher adherence rates compared to our study. Okonji et al.**
found that 84% of their participants in Kenya had pre-
delivery adherence rates >95% under Option B (ART until
cessation of breastfeeding), possibly indicating that women
adhere better to a regimen when knowing that they will only
have to do so for a limited amount of time.

On the other hand, Mepham et al.?* did not find a difference
in adherence outcomes when comparing South African pa-
tients receiving Option B to patients receiving a short course of
zidovudine monotherapy. The mean pill count adherence in
this study was also found at a rather high level of 94.2%. Ayuo
et al.” reported 89% of their clients in Kenya to be adherent to
ART until delivery. Women in this study were likely to dis-
engage from treatment later in the course of pregnancy, while
in our study, adherence levels remained stable throughout
pregnancy. However, adherence in the latter studies was de-
termined by the use of adherence measurement questions,
which only differentiate between ‘‘adherence” and ‘‘non-
adherence” and do not provide information on exact levels of
adherence compared to pill count.
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The same applies to the study of Ebuy et al.,”® who iden-
tified 87.1% of their clients in Ethiopia to be adherent to
Option B+. Although pill count as a tool for adherence
measurement also depends on clients honestly declaring any
leftover pills, prior research on its Validigy compared to other
tools found rather positive evidence,”” >’ and it is quite
possible that adherence measurements relying on self-report
alone and using only two categories lead to over-reporting
compared to PCA.

Despite high overall adherence levels, it is an alarming
finding that one-third of the cohort was lost to care imme-
diately after the first visit. These women represent missed
opportunities for preventing vertical transmission. The high
immediate LTFU rate in our setting is consistent with pre-
vious research'*'>3%3¢ and outlines the importance of
comprehensive counseling for new PMTCT clients at their
first visit to prepare them adequately for Option B+ uptake.

Lacking prior HIV status awareness was identified as a
factor increasing the risk for LTFU. Our results imply that
status knowledge and HIV testing coverage represent a huge
challenge, as has also been reported in other studies. The

TABLE 4. PILL COUNT ADHERENCE AND NUMBER OF DAYS BETWEEN VISITS IN THE COURSE OF PREGNANCY

Number of visit V2 V3 V4 V5 V6 V7

N 65 55 39 20 12 3

Pill count adherence

Median 96.8% 96.7% 92.9% 96.6% 96.7% 96.4%
Range 0-100% 43.1-100% 0-100% 82.7-100% 29.8-100% 82.4-100%
No. of days between visits

Median 29 28 29 28 28 28
Range 12-124 3-92 2-64 14-64 10-94 21-34
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Uganda AIDS Indicator Survey 2011 furthermore reported
that only 64.4% of women aged 15-49 years had ever been
tested for HIV.?” Despite the fact that this problem has been
a known issue for several years, we still found a concerning
rate of HIV-positive first-time ANC attendees being un-
aware of their positive status. Learning about an HIV-
positive serostatus is likely to evoke emotional distress in
the client. As a result, the capacity to process the informa-
tion given about PMTCT procedures at the same visit, and
to subsequently comply with them, might be severely
compromised.

At the same time, almost a quarter of our study participants
presented to ANC at progressed disease stage with a CD4-cell
count <350 cells/uL, which would have qualified them for ART
even without being pregnant, and which is associated with
higher viral load and an increased vertical transmission rate.®
This finding clearly implies the necessity to encourage and
enable young women in their reproductive age to repeatedly test
for HIV, in order to take action at the earliest possible time.

Among those clients who are aware of their seropositive
status, disclosure to partner and family members remains a
challenging issue. In agreement with preexisting research, our
study has identified status disclosure as a positive predictive
factor for intervention uptake. In other studies, disclosure has
also been recognized to promote higher adherence lev-
els.222426,39.40 However, we found that a quarter of married
clients would decide to not disclose their status to their partner.
Also, male involvement in HIV testing has frequently been
identified as contributing to PMTCT uptake and adherence,
but is mostly found at a low level.*>**** Our study shows
rather low numbers of partners tested for HIV, with less than a
third of partners willing to accompany their pregnant wife to
ANC at least once for couple counseling.

Keeping in mind that one of the WHO’s objectives for
recommending Option B+ is to additionally help with low-
ering the transmission to sero-discordant partners,® and that
there might also be a strong need for future safe conception
counseling among those couples,**** both couple counseling
and testing and serostatus disclosure should be strongly en-
couraged by ANC staff, especially at the first visit. If a wo-
man has no confidants in her family environment, it could be
a successful strategy to establish a “‘treatment buddy” system
within the healthcare setting or community groups, as it has
helped to facilitate successful general ART implementation
and adherence in other settings.*®*” Implementation research
would be helpful to evaluate such strategies in the context of
Option B+.

Clients with tertiary education were found to be more
likely to be retained in care, demonstrating that highly edu-
cated clients are usually more knowledgeable about the
PMTCT options. According to the Uganda AIDS Indicator
Survey 2011, only 71.8% of women were aware of the fact
that mother-to-child transmission can actually be pre-
vented.>” Women with less than secondary education were
even less likely to know about the opportunity of PMTCT.
Therefore, ANC facilities should place special emphasis on
counseling clients with poor education.

The results of our study also underline the importance of the
specific ANC setting and of the quality of post-test counseling.
VH, being a private Catholic facility, is offering post-test
counseling in a separate room, while at FPRRH, post-test
counseling is carried out in a non-private, frequented area of
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the ANC ward. Participants already knowing their HIV status
were more likely to seek ANC at VH, probably due to more
privacy and confidentiality in the facility. Later on, clients who
were counseled in this setting were also more likely to disclose
their status and have their partner tested for HIV.

This emphasizes the fact that PMTCT clients’ health
seeking behavior also depends on structural quality and the
confidentiality of the ANC clinic. It has been long known that
fear of stigma due to a lack of privacy in counseling can limit
acceptance and uptake of PMTCT care.*®* Hence, when
implementing Option B+ at local health centers, it should be
ensured that the conditions provided will meet women’s
needs regarding confidentiality.

A limitation of our study was the fact that our study cohort
of 124 patients was rather small and did not allow for multi-
variate analysis due to low case numbers per event in relevant
variable subgroups. We acknowledge that multivariate analy-
sis would have strengthened the utility of our results, however,
gaining a larger cohort was unfortunately beyond the scope of
this study. However, considering that continuously increasing
numbers of HIV-infected women are nowadays enrolled in
general ART programs, by implication cohorts of ART-naive
HIV-positive pregnant women remain rather small, and related
research will have to concentrate on multicenter studies in-
cluding high patient volume facilities. Yet, due to the paucity
of studies accompanying Option B+ uptake to date, we view
our findings nonetheless as highly relevant for improving
implementation, while for the future, additional large-scale
studies assessing Option B+ will be urgently required.

As another limitation, PCA undoubtedly represents a less
objective and reliable option than assessing plasma drug
levels. However, it should be noted that the latter is often not
feasible, especially in the frame of an observational study.
Furthermore, our present findings focused on the pre-delivery
period, while Option B+ is a lifelong treatment. A recent
study of Clouse et al.'* found that women who were adherent
during pregnancy frequently disengaged from treatment in
the postpartum period. Evidently, ongoing research focusing
on the postpartum period is needed in order to assess the
actual, achieved transmission reduction through Option B+.

In conclusion, we found encouraging evidence regarding
high pre-delivery adherence in women enrolled in Option B+,
supporting the feasibility of this regimen in rural, low-
resource settings like Western Uganda. Among women re-
tained in care, adherence levels remained stable throughout
pregnancy. However, low levels of HIV status awareness
among pregnant women, as well as too many missed op-
portunities for PMTCT due to immediate loss to care after the
first ANC visit require attention of healthcare providers.

In order to facilitate intervention uptake and to retain this
client group in care, high emphasis should be placed on in-
dividual PMTCT counseling in a confidential environment at
the first ANC encounter as well as on specific support for
those women previously unaware of their HIV status.
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