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Abstract

Background

In 2013, Uganda updated its prevention of maternal-to-child transmission of HIV program to
Option B+, which requires that all HIV-infected pregnant and breastfeeding women be
started on lifelong antiretroviral therapy (ART) regardless of CD4 count. We describe reten-
tion in care and factors associated with loss to follow-up (LTFU) among women initiated on
Option B+ as part of an evaluation of the effectiveness of the national program.

Methods

We conducted a retrospective cohort analysis of data abstracted from records of 2,169
women enrolled on Option B+ between January and March 2013 from a representative sam-
ple of 145 health facilities in all 24 districts of the Central region of Uganda. We defined
retention as “being alive and receiving ART at the last clinic visit”. We used Kaplan-Meier
analysis to estimate retention in care and compared differences between women retained in
care and those LTFU using the chi-squared test for dichotomized or categorical variables.

Results

The median follow-up time was 20.2 months (IQR 4.2—22.5). The proportion of women
retained in HIV care at 6, 12 and 18 months post-ART initiation was 74.2%, 66.7% and
62.0%, respectively. Retention at 18 months varied significantly by level of health facility
and ranged from 70.0% among those seen at hospitals to 56.6% among those seen at lower
level health facilities. LTFU was higher among women aged less than 25 years, 59.3% com-
pared to those aged 25 years and above, 40.7% (p = 0.02); among those attending care at
lower level facilities, 44.0% compared to those attending care at hospitals, 34.1% (p = 0.01),
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and among those who were not tested for CD4 cell count at ART initiation, 69.4% compared
to those who were tested, 30.9% (p = 0.002).

Conclusion

Retention of women who were initiated on Option B+ during the early phases of roll-out was
only moderate, and could undermine the effectiveness of the program. Identifying reasons
why women drop out and designing targeted interventions for improved retention should be
a priority.

Introduction

Globally, an estimated 2.6 million children less than five years of age were living with HIV in
2014 [1], 90% of whom were in sub-Saharan Africa [1-3]. Most of these children have been
infected through maternal-to-child transmission (MTCT) [4], the risk of which can be as high
as 10-30% during pregnancy and breastfeeding if no preventive measures are taken [5, 6].
However, if HIV-infected women begin antiretroviral treatment (ART) during pregnancy and
continue throughout breastfeeding, MTCT of HIV can be reduced to less than 5% [4, 6]. In
2013, the World Health Organization (WHO) recommended that countries implement the
Option B+ strategy, which includes early HIV testing and provision of lifelong ART to HIV-
infected pregnant and breastfeeding women regardless of CD4 count or WHO clinical stage
[7]. The goal is to reduce MTCT of HIV to less than 5% at the population level [8]. These rec-
ommendations were first adopted by three countries in sub-Saharan Africa: Malawi, Zambia
and Uganda.

For Option B+ to be successful, women should be started on treatment immediately after
HIV diagnosis [9]. In addition, women must be retained in care and on ART to prevent HIV
transmission to the infant during breastfeeding, to ensure receipt of drugs, to evaluate for med-
ication toxicities and to identify treatment failure early [10]. Women who continue in care
often receive social support and secondary prevention messages that help them cope with the
need to be on ART for life [11]. For these reasons, UNAIDS urged countries to ensure that
90% of those on treatment be retained on ART [12]. Unfortunately, however, poor retention
in HIV care has been reported in many countries in Africa [13-15], including Uganda [16-
18]. Various reasons for loss to follow-up (LTFU) have been identified, including long dis-
tances to health facilities, financial constraints, food shortage and insecurity, drug side effects,
stigma, fear of disclosure and inadequate social support [18-20].

Uganda began rolling out Option B+ nationally in 2013. The national guidelines require
that all antenatal care clinics provide HIV testing for pregnant women at their first clinic visit,
and that women identified as sero-positive be started on ART immediately without waiting for
the results of CD4 testing [6]. HIV-infected pregnant women must return regularly for refills
of drugs and assessment of adherence.

The Option B+ program was implemented in a phased approach, beginning with health
facilities in the central region of the country, because the HIV prevalence among women
(11.1%) in that region was higher than the national average of 7.3% [21, 22]. By the end
of 2013, Option B+ was being provided by 95% of health facilities nationwide. Here, we
describe retention among women initiated on Option B+ during the early phases of program
implementation.

PLOS ONE | https://doi.org/10.1371/journal.pone.0187605 December 22, 2017 2/9


https://doi.org/10.1371/journal.pone.0187605

@° PLOS | ONE

Retention among HIV-infected pregnant and breastfeeding women on Option B+ program in Uganda

Materials and methods
Study setting

The study was carried out in all 24 districts of the Central region of Uganda because this made
it possible to obtain information on retention among HIV-infected women up to 18 months
after they started ART. According to the 2014 national census, the Central region had a total
population of 9,579,119 or 27.5% of the entire population of the country [23]. The health care
system in Uganda is organized under a hierarchy of health centres (HCs) from HC I-IV, with
district and regional referral hospitals. Hospitals, HC IVs and IIIs are accredited to provide
ART including Option B+ [24]. At the time of the study, there were 332 health facilities in the
central region that provided Option B+ services, including 37 hospitals, 45 HC IVs and 250
HC IIIs (hmis2.health.go.ug).

Study design and sampling

We performed a retrospective cohort analysis of data abstracted from Ministry of Health
(MoH) standardized clinic and facility-based records of HIV-infected pregnant or breastfeed-
ing women enrolled on Option B+ between January and March 2013. There were no exclusion
criteria by age or other characteristics. We used a multi-level stratified sampling design to
select health facilities. All health facilities in each of the 24 districts in the Central region which
provided Option B+ services were enumerated and stratified according to their level of care
(HCIIL, IV and hospital). Based on sample size calculations and knowledge of the size of the
clinic population, we systematically sampled about 1/3 of all facilities within each health facility
strata in each district. The sampling interval was obtained by dividing the total number of facil-
ities with the number of facilities to be studied in each strata. After obtaining a random start
from a table of random numbers, the interval was followed until the required number of facili-
ties within each group of health facilities was identified. All available records of eligible women
from each of the selected facilities were reviewed in February 2015.

Data management and analysis

Trained research assistants abstracted data onto structured paper-based forms; completeness
was checked by supervisors on a daily basis. Information included age, place of delivery (health
facility vs home), level of health facility, CD4 cell count within one month of ART initiation
and monthly visits to the clinic up until 18 months post-ART initiation. Data from the paper
abstraction forms were electronically captured in Epi Data software (version 3.1) and exported
to STATA 12.0 (Stata Corp., Texas, USA) for analysis. We used descriptive statistics including
means (and standard deviations), medians (and interquartile ranges [IQRs]) to describe con-
tinuous data, and proportions for categorical data. The main outcome variable was retention
of women in care, defined as being alive and receiving ART at the last clinic visit.
Kaplan-Meier survival analysis was used to estimate the proportion of women retained in care
at 6, 12 and 18 months after ART initiation. This method is used to estimate survival or follow-up
when dealing with differing survival or follow-up times [25]. The survival time, in our case, the
duration from ART initiation, was terminated by the event of interest, which was dropping out of
care. Women were considered lost to follow-up if they failed to return for the last three clinic vis-
its, equivalent to 90 days, and were not identified as having died or transferred out. This 90-day
window is similar to what has been used in other studies from the region [10, 26]. Women for
whom data indicated that they had died were censored at their approximate date of death. Differ-
ences in the descriptive variables between women retained in care at 18 months and those LTFU
were compared using chi-squared test for dichotomized or categorical variables. To adjust for
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clustering, the chi-squared test statistic was divided by the design effect [27]. We tested for any
associations between age, facility level and place of delivery and whether a CD4 count had been
performed at the time of ART initiation and found no significant relationship.

Ethical considerations

The Makerere University School of Public Health Ethics Committee, the Uganda National
Council for Science and Technology, and the office of the Associate Director for Science, Divi-
sion of Global HIV/AIDS, Centers for Disease Control (CDC) and Prevention, Atlanta, all
reviewed and approved the protocol. The District Health Offices and the health facilities pro-
vided permission to conduct record reviews. The Ethics Committee waived the need for con-
sent since no specific identifying individual information was collected, entered into a data
base, or reported upon.

Results

We abstracted records of 2,169 HIV-positive pregnant and breastfeeding women initiated on
ART between January and March 2013. The median follow-up time was 20.2 months (IQR
4.2-22.5). The highest proportion of records (39.3%) were abstracted from HC IIIs. Nearly all
mothers (96.5%) were initiated on a tenofovir/lamivudine/efavirenz regimen. The mothers’
age at ART initiation ranged from 15-48 years with a median (IQR) of 25 (22-29) years. Data
on whether a CD4 cell count had been performed was missing for 900 (41.5%) women. The
proportion of women who had a CD4 cell count test result at ART initiation varied consider-
ably by health facility level; 44.0% at HC III, 53.9% at HC IV and 84.2% at hospital level. The
median CD4 cell count at ART initiation, among those who were tested, was 524 cells/ul (IQR
346-736). The intracluster correlation coefficient was 0.12 and the design effect was 1.82.

Overall, 1,219 (56.2%) were alive and retained on ART during the follow-up period; 13
(0.6%) were dead and 866 (39.9%) were lost to follow-up. LTFU was higher among women
aged less than 25 years, 59.3% compared to those aged 25 years and above, 40.7% (p = 0.02);
among those attending care at lower-level facilities 44.0% compared to those attending care at
hospitals 34.1% (p = 0.01) and among women who were not tested for CD4 cell count at ART
initiation, 69.4% compared to those who were tested 30.9% (p = 0.002) (Table 1).

Table 1. Baseline characteristics of women enrolled on Option B+ between January and March 2013.

Characteristic | Women retained at 18 months (N = 1,291) (%) | Women not retained at 18 months (N = 866) (%) 12 Log rank p-value
p-value

Age at ART initiation

<25years 624 (46.9) 474 (59.3) 0.02 <0.001

>25 years 707 (53.1) 326 (40.7)

Health facility level

HC I 487 (36.4) 360 (44.0) 0.01 <0.001

HC IV 290 (21.7) 179 (21.9)

Hospital 562 (42.0) 279 (34.1)

CD4 cell count done at ART initiation

Yes 955 (71.3) 253 (30.9) 0.002 0.001

No 384 (28.7) 565 (69.4)

CD4 cell count at ART initiation (cells/ul)*'

<500 433 (45.1) 156 (51.3) 0.15 0.07

>500 527 (54.9) 148 (48.7)

a1 CD4 cell count among women who had a CD4 cell count done at ART initiation (n = 1,264).

https://doi.org/10.1371/journal.pone.0187605.t001
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Fig 1. Retention in care over time among women initiated on Option B+ between January and March
2013 in Uganda, stratified by level of health facility.

https://doi.org/10.1371/journal.pone.0187605.9001
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Based on Kaplan-Meier analysis, the cumulative proportion of women retained in care at 6,
12 and 18 months was 74.2%, 66.7% and 62.0%, respectively (Fig 1).

The greatest rate of drop-out, regardless of type of health facility, occurred during the first
three months. Retention at each time point varied significantly by level of health facility and was
highest among women seen at hospitals and lowest among those seen at HC IIIs (p< 0.001).
Among women seen at hospitals, the proportion retained at 6, 12 and 18 months was 79.2%,
71.9% and 70.0%, respectively. For those seen at HC IV, the proportion retained at 6, 12 and 18
months was 75.0%, 66.8% and 62.7%, respectively; and among women seen at HC IlIs, the pro-
portion retained at 6, 12 and 18 months was 68.7%, 61.3% and 56.6%, respectively (Fig 2).

Discussion

We found that less than two-thirds of women remained in care 18 months following ART ini-
tiation, which is below the UNAIDS target of 90% [12]. This level of retention is lower than
among clients attending ART clinics in Uganda, as well as in other east African countries
where more than 80% of adults remained in care up to 2.5 years following treatment initiation
[28, 29]. It is also lower than that reported by national prevention of mother to child transmis-
sion (PMTCT) of HIV programs in Malawi (80%) [15, 30] and Ethiopia (83%) [26], although
the definitions used to describe LTFU vary across programs [11].

®6months M12 months M18 months
90

¢ 75.0
80 -
\\ 66.8 68.7
62.7 61.3
I | I I |
0 I I

Hospital HC IV HC 1l
Health facility level

Proportion retained in care
b N W A U O
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Fig 2. Proportion of women on Option B+ retained in care at 6, 12 and 18 months, over time, by level
of health facility.

https://doi.org/10.1371/journal.pone.0187605.9002
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Shortly after the time period during which mothers were evaluated in this study, the MoH
instituted several measures to improve follow-up, including scheduling clinic visits for both
mothers and HIV-exposed infants on the same days. In addition, mothers who missed sched-
uled appointments were sent text messages, or in some cases, were also visited at home by health
care workers or community volunteers to remind them to return to the clinic. Therefore, it is
possible that retention of mothers initiated on treatment is currently higher than what we have
reported here. Unfortunately, there has been no systematic evaluation of retention since these
measures were implemented to determine whether more women remain in care.

Low levels of retention can undermine the desired effectiveness of the Uganda PMTCT pro-
gram in a number of ways. Failure to become virally suppressed increases the possibility of
transmitting HIV to an infant through breastfeeding, and places children at risk of perinatal
infection [31]. Women who do not remain on ART may also develop symptomatic HIV dis-
ease, transmit HIV to uninfected sexual partners, and develop drug resistance, particularly if
they are taking ART intermittently [9, 32]. Thus, it is critical that reasons for poor retention be
explored and addressed.

In our evaluation, women receiving care at lower-level health facilities, which are less
resourced, were more likely to be LTFU. This finding is in contrast to reports from other
resource-limited countries [15, 26, 30] in which women who attended hospitals compared to
those at lower-level health facilities were more likely to be lost. In larger hospital-based sites,
factors such as patient burden per staff and longer waiting times have been reported to con-
tribute to LTFU [33]. In Uganda, women attending HC IIIs tend to live in rural areas and have
fewer economic resources, including money to pay for transportation, which may have con-
tributed to poorer retention among these women in our study. Numerous studies from
Uganda have identified barriers to transportation as a reason for LTFU [10, 15, 34], particu-
larly as 20% of the population lives below the poverty line [35]. Among poor families, work
and child care responsibilities compete with the cost of and time required to travel to clinics
for appointments [36]. In addition, lack of food with which to take the drugs can also be a bar-
rier to retention [37]. When taken on an empty stomach, the side effects of ART are exacer-
bated [38]. Because some ARV drugs increase one’s appetite [39], women may drop out of
the program if they do not have adequate food. In addition, during seasons when food scarcity
is greatest, women spend long work days searching for food and may forget to take their
medication.

We also found that younger women were less likely to be retained, which is similar to
reports of studies conducted in Ethiopia [26], Malawi [15], and Zimbabwe [40]. Younger
women may not understand the benefits of taking ART, or have not experienced those bene-
fits, particularly if they are first-time mothers [41]. They may be more susceptible to the conse-
quences of stigma [10] and may not have as much social support as older women [38, 42].
More mature women may be better able to manage taking ART consistently, to disclose their
status to spouses and to work through the consequences of doing so [15, 26].

In our analysis, women who had a CD4 cell count test done at ART initiation were more
likely to remain in care compared to those who did not. Less than 60% of the women evaluated
in this study, particularly those seen at lower level health facilities, had undergone CD4 cell
count testing. Although the Ugandan national guidelines for HIV treatment at the time of our
study recommended bi-annual immunological monitoring [6], CD4 cell count testing was not
a requirement for initiating women on Option B+. Nevertheless, it is possible that receiving
the results of CD4 cell count testing may increase one’s awareness of HIV infection, including
the benefits of engaging in care [26]. It has been previously reported that a patient’s knowledge
of his or her CD4 count can influence retention [43]. Since this study was implemented, viral
load (VL) testing has been rolled out and is now the norm for monitoring response to
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treatment in Uganda, supplanting the need for regular CD4 cell count tests [44]. As such, these
findings may no longer apply to care as it is currently provided.

This study has several limitations. First, retention in care was based on the availability of
records from the facility at which a woman initially enrolled. It is possible that women lost-to-
follow-up may have died or transferred to other facilities without documentation and thus
have been misclassified. Unaccounted transfers are common in Uganda [10]. Secondly, this
study relied on a retrospective review of records. The information obtained was limited by
routinely recorded data. In particular, we were unable to obtain information on basic socio-
demographic and clinical characteristics such as marital and educational status, income level,
parity and the timing of HIV diagnosis which may have been associated with retention.
Finally, routine health facility information does not include actual reasons for LTFU.

Conclusions

This study demonstrated that during the early phase of Option B+ roll-out in Uganda, reten-
tion in care of HIV-infected pregnant women starting treatment was only moderate. Interven-
tions for young HIV-infected pregnant women may need to be different from those that target
retention among the general HIV-infected population. These might include providing out-
reach services, using motivating text messages more widely, systematically tracing those who
drop out or transfer to other clinics and working to mitigate stigma and discrimination.

Supporting information

S1 Appendix. Data required to replicate this study can be recovered from S1 Appendix.
(XLSX)
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