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Purpose: Currently, a high number of mother—infant cohorts do not complete the full
cascade of prevention of mother-to-child transmission of HIV (PMTCT) services in
Ethiopia. This study examined the level of HIV-exposed infants discharged negative and
rate of loss to follow-up (LTFU) in a mother—infant cohort in Addis Ababa, Ethiopia.
Methods: A retrospective cohort study was conducted in selected public health facilities of
Addis Ababa. Data were abstracted from infant and mother registration cards and mother—
infant cohort follow-up charts. The proportion of HIV-exposed infants discharged negative
was examined. LTFU was then analyzed and a Kaplan—Meier survival curve was used to
estimate Cumulative probability of LTFU among the different groups. Cox proportional
hazard model was used to determine significant factors associated with LTFU.

Results: Three hundred fifty six mother—infant pairs were included in this study. The LTFU
rate at the end of follow-up period was of 13.2% (95% CI= 9.83-17.6%) and an overall HIV
transmission rate of 0.61% was observed. Younger women (AHR=0.90, 95% CI = 0.83—
0.97) and those who were newly diagnosed at the time of entry to PMTCT (AHR=0.35, 95%
CI = 0.18-0.68) were less likely to complete PMTCT.

Conclusion: High retention to PMTCT services and low mother-to-child HIV transmission
rate was observed. To successfully achieve the PMTCT program outcomes, more emphasis
should be given to younger women and to those newly enrolled in the PMTCT program.
Keywords: PMTCT, loss to follow-up, option B+, ART, Ethiopia

Introduction

In 2017, an estimated 36.9 million people were living with HIV globally. The
percentage of people who were newly infected with HIV was 1.8 million and
940,000 million people died from AIDS-related illnesses.'* According to the
2016 Ethiopian Demographic and Health survey (EDHS), the national HIV
prevalence among women and men age 15-49 years in Ethiopia was 0.9%,
indicating the country has more than achieved the Millennium Development
Goal 6 target of 2.5%."* In Ethiopia, HIV prevalence is higher among women
than men (1.2% versus 0.6%) and higher among women in urban areas than

women in rural areas (3.6% versus 0.6%).> HIV risk is largely driven by a lack
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The government of Ethiopia is maximizing its efforts
to rapidly reduce and subsequently eliminate mother-to-
child transmission (MTCT) in order to realize the vision of
an HIV-free generation by 2020. The 2012 programmatic
update by WHO paved the way for implementing lifelong
antiretroviral therapy (ART) for HIV-positive pregnant and
lactating women and creating the opportunity for faster
elimination of MTCT and for keeping the mother alive.’

The percentage of women who are accessing preven-
tion of mother-to-child transmission (PMTCT) services in
Ethiopia was 25.5% in 2010; and, it increased to 73% in
2015.° Antenatal care-based sentinel HIV surveillance
in Ethiopia in 2014 indicated a 2.2% prevalence of HIV
among pregnant women. The prevalence was higher
among urban resident pregnant women (3.9%) than rural
residents (1.14%).” While great success has been made in
Ethiopia, over 90% of new pediatric HIV infections are the
result of vertical transmission from mother-to-child. Of the
estimated new HIV infections in 2014, children constitute
23%.® Half of these new pediatric cases were due to
MTCT.®

The existing literature shows that a large percentage of
women in sub-Saharan Africa are lost along the PMTCT
cascade.” While the evidence on postpartum retention is
sparse, depending on the setting and follow-up period,
approximately 25-50% of women on ART at delivery
may be lost from care during the postpartum period.'®!
Recent large-scale PMTCT trials have experienced percen-
tages of lost to follow-up (LTFU) ranging from 3.5% at 7
months in a study conducted in Botswana'? to 14.0% at 9
months in a trial conducted in Malawi.'*> A 16.5% LTFU
rate was reported in a study from Northeastern Ethiopia.'*
These statistics have not been previously documented in
Addis, the largest city and capital of Ethiopia.

High attrition rate from PMTCT is problematic due to
the increased risk of HIV-related morbidity and mortality,
HIV transmission, and the development of drug-resistant
HIV strains.'> According to a recent study from the north-
western part of Ethiopia; additional large-scale studies on
the determinants of MTCT of HIV were recommended.'®
Thus, determining the level and factors associated with
mother—infant pairs’ retention in care and examining the
health outcomes of HIV exposed infants can provide key
insights into the barriers to completing PMTCT services
and longer-term engagement in HIV care and treatment for
HIV-positive mothers. Furthermore, finding ways to tran-
sition women initiating HIV treatment in the antepartum
period to lifelong ART postpartum, and retaining them in

ART care, will be critical to reducing both vertical and
sexual HIV transmission, and to improving the mother’s
health. The objective of this study was to assess the level
of PMTCT service uptake and retention in care, and the
health outcomes of HIV-exposed infants in a mother—
infant cohort in Addis Ababa, Ethiopia.

Methods

A retrospective cohort study design was used. The study
was conducted in three public health facilities of Addis
Ababa, Ethiopia. The city administration is subdivided
into ten sub-cities. First, three sub-cities, namely, Gulelle,
Kolfe keraniyo, and Nefas silk Lafto, were selected by
using a lottery method. Then, by considering the criteria
such as provision of integrated MNCH/PMTCT services to
HIV-positive women and the number of clients served in
the facility; one hospital, namely St. Paul’s Hospital
Millennium Medical College was selected from Gullele
sub-city and two health centers; Kolfe Health Center and
Woreda 03 Health Center were selected for the study from
Kolfe and Nefas silk Lafto
respectively.

keraniyo, sub-cities,

Data were obtained from the registries at the selected
clinics for the time period of December 2015 to
November 2018. Data from all HIV-exposed infants and
their mothers since the start of PMTCT service in each of
the selected public health facilities were included in the
study. Mother—infant pairs for which there were incom-
plete medical records were excluded from the study.
Among 387 mother—infant pairs registered for PMTCT
cascade, PMTCT follow-up information for 356 complete
mother—infant pairs were included in our study (Figure 1).

The data abstraction checklist was developed from the
HIV-exposed infant follow-up card, ANC follow-up regis-
tration, adult HIV care and treatment follow-up registra-
tion, and intake form of Ethiopian National HIV Care and
Treatment Package. Data were abstracted from infant and
mother registration cards and mother—infant cohort follow-
up charts. Data collectors and supervisors were recruited
and trained prior to the data collection period. Ongoing
data supervision ensured that data collectors properly cate-
gorized and coded all the data. All data were cleaned and
checked for completeness, accuracy, outliers, missing
values and consistency by the principal investigator and
the supervisors, immediately after the data were collected.
Double entry and comparison of the data were done to
avoid entry error. All data were entered in Epi Data ver-
sion 3.5.
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Figure | Schematic presentation of the sampling procedure in public health facilities of Addis Ababa Ethiopia, 2018.

The outcome variables of interest in this study were
mother—infant pairs’ retention in care (Mother—infant
pairs’ retain in HIV care until the 18-24 month follow-
up period), LTFU (Loss to follow up: Mother—infant
pairs who were in the PMTC service cascade and not
seen within 90 days of their scheduled appointment and
dropped out before the infant turned 18-24 months
old), and the proportion of HIV-exposed infants who
were discharged negative at the end of up the 18-24
month follow-up period. The independent variables
included: baseline information about the mother and
the infant, extent of time between HIV diagnosis and
ART initiation, healthcare delivery, type of health facil-
ity, method of delivery, breastfeeding practices, and the
clinical characteristics of the mother and the infant.

STATA SE version 13 software was used for analy-
sis. The number (percentage, proportion) of HIV-
exposed infants discharged negative was examined.
LTFU was then analyzed and a Kaplan—Meier survival
curve was used to estimate Cumulative probability of
LTFU among the different groups with censoring on
01 November 2018, LTFU or discharged negative. To
ascertain the association; variables found to be signifi-
cant at the p=0.25 level in the bivariate analysis were
included in the final model. Cox proportional hazard
model was used to determine which factors were asso-
ciated with LTFU from PMTCT services. A 95% con-
fidence interval and hazard ratio (HR) with a p-value
less than 0.05 was used to determine the statistical
significance of the strength of association between the
factors and the outcome variables.

Results

Baseline Description of the Mothers

A total of 356 mother—infant pairs were included in the study.
The mean length of follow-up for mother—baby pairs in this
period was 21.97 months. The majority of women were
clients of a health center 275 (77.2%). The median age of
the mothers was 29 years. The majority (68.8%) of women
were already known to be HIV-positive before entry to
PMTCT. Among these, 238 (96.7%) were on HAART before
they enrolled in PMTCT (Table 1). Nearly 96% of the
mothers were provided ferrous sulfate. More than 85%
were counselled on family planning methods. And, 85%
tested negative for syphilis. As part of PMTCT services,
about half (48%) were provided male condoms, and about
a quarter were provided with implants. Almost 91% of the
pregnancies resulted in live births.

HIV Care Provided to Mothers

HIV care was provided to all 356 mothers. The initial CD4
count was done for 319 (89.7%) mothers. The median
initial CD4 count for mothers was 462.5 with IQR (285—
602.25), and the majority had an initial CD4 count of
greater than 350 cells/pL. Based on the Ethiopian Option
B+ PMTCT guidelines, only pregnant women with Stage
I and II HIV are enrolled in the PMTCT Program.
Accordingly, in this study among 356 mothers enrolled in
the program, the majority were WHO clinical stage I 293
(82.3%) and 46 (12.9%) mothers were WHO clinical stage
II. Nearly fifty percent of the mothers started Cotrimoxazole
preventive therapy, and most women 253 (71.1%) received
a fixed-dose combination of tenofovir, lamivudine, and
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Table | Baseline Information About the Mothers in Public  Table 2 HIV Care Provided to Mothers in Public Health Facilities
Health Facilities of Addis Ababa Ethiopia, 2018 of Addis Ababa Ethiopia, 2018
Variables Freq. Percent Variables Freq. Percent
Type of Health center 275 77.2 Partner tested | Yes 272 76.4
health facility | Hospital 8l 22.8 No 272 20.2
Total 356 100 Not known* 12 34
Total 356 100
Mothers age Median age (IQR) 29(26-32)
19-24 56 15.7 Initial CD4 Done 319 89.7
25-29 131 36.8 count Test not done 37 10.3
30-34 129 36.2 Total 356 100
235 40 1.2
Total 356 100 CD4 count Median CD4 (IQR) 462.5
(285-602.25)
Mothers Known HIV positive 245 68.8 <200 cells/uL 49 13.8
entry to Newly diagnosed Il 31.2 200-350 cells/pL 50 14.0
PMTCT Total 356 100 350-500 cells/pL 88 24.7
2500 cells/uL 133 374
Newly HAART at ANC 97 874 Not known* 36 0.1
diagnosed at HAART at L&D 9 8.1 Total 356 100
PMTCT HAART at PP 5 45
Total i 100 WHO clinical | Stage | 293 823
stage Stage Il 46 12.9
Known HIV On HAART before 238 96.7 Not known* 17 48
positive PMTCT Total 356 100
Not on HAART before 7 33
PMTCT Initial regimen le (TDF-3TC-EFV) 253 71.1
Total 245 100 lc (AZT-3TC-NVP) 56 15.7
Id (AZT-3TC-EVF) 23 6.5
Place of The same health facility 54 50 If (TDF-FTC-NVP) 19 53
delivery where they received Not known 5 | 4
PMTCT Total 356 100
Other health facility where | 52 47.3
they received PMTCT Age infant 6 weeks 288 80.9
Home 3 2.7 tested with 7 weeks 3 0.8
Total 109 100 DNA/PCR 8 weeks 6 1.7
Abbreviations: IQR, interquartile range; ANC, antenatal care; L&D, labor and 12 weeks 2 06
delivery; PP, postpartum. Not known* 57 16
Total 356 100
efavirenz as the initial regimen. Among these women, 272 | Result of Positive 2 06
(76.4%) had partners who got tested for HIV and knew their | PNAPCR _'I\_lefatived i% 21'
. est not done .
HIV status. The data on partners’ HIV testing was unknown Not known* 56 157
for 12 of the women. Total 356 100

HIV-Exposed Infants
The majority of HIV-exposed infants (HEI) started CPT
prophylaxis 292 (82.0%). Most were tested for DNA/PCR
288 (80.9%) at the age of 6 weeks, and 296 (83.1%) had
a negative test result. Moreover, 297 (83.4%) of HEI
received nevirapine (Table 2).

The proportion of HEI who had completed the fol-
low-up period (18-24 months) was 78.65% (n=280).

Note: *Not known across the categories indicates, incomplete records.
Abbreviations: TDF, tenofovir; 3TC, lamivudine; EFV, efavirenz; AZT, zidovudine; FTC,
emtricitabine; NVP, nevirapine.

While 41 (11.52%) infants were lost to follow up, 32
(8.99%) transferred out of the clinic, and the remaining
3 (0.84%) died (Figure 2). After excluding the infants
who were transferred out of the clinic, 86.69% of HEI
in the cohort were discharged as HIV-negative. While
only 2 (0.61%) HEI were HIV-positive.
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Figure 2 HIV-exposed infants’ status at the end of the follow-up period in public
health facilities of Addis Ababa, 2018.

Loss to Follow-Up (LTFU) and Associated
Factors

Study participants were retained in care for different time
periods in the cohort, which resulted in the LTFU rate of
13.2% (95% CI= 9.83-17.6%). The minimum and the

maximum time to LTFU were 2 months and 23 months,

respectively. A separate analysis of the rate of LTFU in
three-month interval demonstrated that the period of great-
est LUFU was in 3-6 months, during which time 10
(3.0%) mother—infant pairs were lost from PMTCT. An
additional 9 (2.7%) participants were lost during the 6-9
month period. The LTFU rate declined after 15-18
months (0.3%).

A statistically significant difference was observed for
the rate of LTFU by mother’s HIV status at the time of
enrollment into PMTCT (p=0.001). Figure 3 shows the
cumulative probabilities of LTFU for mothers diagnosed
during their enrollment into PMTCT and mothers who
were known to be HIV-positive before PMTCT. This illus-
trates the significantly lower rate of LTFU among the
women known to HIV-positive before pregnancy.

Factors significantly associated with LTFU in bivariate
analysis were type of health facility (p=0.02), age of the
mother (p=0.001), and HIV status at the time of entry into
PMTCT (p=0.001). Mothers from health centers had 2.3
times higher risk of LTFU compared to those mothers
from the hospitals [HR=2.30; 95% CI (1.41-74.84)]. The

Kaplan-Meier Survival Estimates/LTFU

entry to PMTCT
1.0 ==
‘I—L = 7 " Tnewly diagnosed
+— P e
T+ } ————— I 1known HIV Positive
+— newly diagnosed-
—+—1_+_+ + censored
+——+——+t++ ._known HIV Positive-
0.8 censored
0.671
0.4
0.2
0.0
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analysis time

Figure 3 Cumulative probability of LTFU by mothers’ enrolment status in public health facilities of Addis Ababa, 2018.
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Table 3 Bivariate Cox Regression Analysis of Baseline and HIV Care Information of the Mother-Infant Pair Cohort in Public Health
Facilities of Addis Ababa, 2018 (N=324)

_tlvariable Haz. Ratio z P>z [95% Conf. Interval]
Type of health facility 10.28 2.30 0.021 1.41, 74.84

Age of the mother 0.86 —4.03 0.001 0.80, 0.92

Entry to PMTCT 0.26 —4.16 0.001 0.14, 0.49

Partner tested 1.10 .16 0.24 0.93, 1.31

WHO clinical stage 0.89 _0.78 0.43 0.68, 1.17

Initial CD4 count 0.74 -1.82 0.69 0.53, 1.02

Maternal CPT 0.74 -0.83 0.40 0.37, 1.48

Abbreviations: _t/variable, time variable; AdjuHaz, adjusted hazard; Z, z-value; P, p-value.

risk of LTFU for mothers in the older age group was 14%
lower than the risk for younger aged mothers (HR=0.86,
95% CI = 0.80-0.92). Mothers who were diagnosed for
HIV at the time of entry into PMTCT had a 74% higher
risk of LTFU compared to mothers who were known to be
HIV-positive before PMTCT (HR=0.26, 95% CI = 0.14—
0.49). These results are presented in Table 3.

All variables which had a significant association with
LTFU at the 0.25 significant level in the bivariate analysis
and WHO clinical stage (which was shown to be a risk

1718 \were retained for multivari-

factor in previous studies)
able analysis. In the adjusted model, only the mother’s age
and HIV status at the time of entry into PMTCT remained
significantly associated with LTFU. Mothers who were
diagnosed for HIV at PMTCT had a 65% higher risk of
LTFU compared to mothers who were known to be HIV-
positive (AHR=0.35, 95% CI = 0.18-0.68). The risk of
LTFU for the mothers with older age was 10% lower than
the risk for the mothers with younger age (HR=0.86, 95%
CI = 0.83-0.97). Results from the multivariable analysis
are shown in Table 4.

Discussion

Our study examined the proportion of HIV-exposed infants
discharged negative, determined the rate of LTFU, and
also identified the determinants of LTFU in a mother-

infant pair cohort in Addis Ababa, Ethiopia. Our study is
indicative of important changes that have been made in
regard to PMTCT and mother’s access to lifetime treat-
ment in Ethiopia. Among the total 356 mother—infant
pairs, 86.69% were retained in PMTCT for a follow-up
period of 18 to 24 months and infants were discharged
negative. The proportion of mother—infant pairs’ retention
in the care in our study was higher than the reports from
Kenya'? and South Africa.'® We observed an overall HIV
transmission rate of 0.61% among infants for whom DNA
PCR results were available. The HIV transmission rates of
82% to 15.7% were reported in earlier studies in
Ethiopia.’®** A very low HIV mother-to-child transmis-
sion rate reflects the effectiveness of the current Option B+
PMTCT procedure where mothers receive a fixed dose of
combined ARV regimen for life.

Although the proportion of mother—infant pairs
retained in PMTCT follow-up care in our study was higher
1718 the rate of

LTFU remains a significant challenge to achieving suc-

than retention reported from other studies,

cessful PMTCT program outcomes. In our study, an over-
all LTFU rate of 13.2% was reported, which is less than
the level of LTFU in South Africa, where more than a third
(34.9%) of mothers dropped out from one or more steps in
the PMTC service cascade'® and 65% dropped out before
the infant turned 18 months old in rural Kenya.'’

Table 4 Multivariable Cox Regression Analysis of Baseline and HIV Care Information of the Mother-Infant Pair Cohort in Public

Health Facilities of Addis Ababa, 2018 (N=324)

_tlvariable AdjuHaz. Ratio z P>z [95% Conf. Interval]
Type of health facility 5.72 1.70 0.088 0.76, 42.64

Age of the mother 0.90 -2.76 0.006 0.83, 0.97

Entry to PMTCT 0.35 -3.12 0.002 0.18, 0.68

Partner Tested 1.05 0.57 0.56 0.87, 1.28

WHO clinical Stage 0.86 -1.05 0.29 0.65, .13

Abbreviations: _t/variable, time variable; AdjuHaz, adjusted hazard; Z, z-value; P, p-value.
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However, it is higher than the report from a prospective
cohort study conducted earlier in Addis Ababa.>> Among
the reasons reported for a higher rate of LTFU from other
studies were high numbers of home deliveries'®** and the
distance between the mother’s home and the healthcare
facilities™® reflecting the time and cost of travel to health
services. The lower rate of LTFU in our study might be
due to the fact that the majority of the mothers delivered in
the health institution (97.3%) and they were residing in the
capital city where most of the health facilities are
concentrated.

In our study, mothers who were diagnosed with HIV at
enrollment in PMTCT had a 65% (AHR=0.35, 95% CI =
0.18-0.68) higher risk of LTFU compared to mothers who
were already known to be HIV-positive before enrolling in
PMTCT. This might be due to mothers who only recently
knew their HIV status not perceiving themselves or their
infants to be at risk for disease and be less likely to stay
engaged in care. A similar finding was reported in a study
conducted in Kericho County, Kenya.”> Accordingly,
mothers knowing their HIV status pre-pregnancy was pro-
tective to LTFU (AOR=0.23 CI 0.05-0.71). Moreover,
a recent prospective cohort study in Dar es Salaam,
Tanzania reported that being on ART for the duration of
12 months or more prior to pregnancy was protective to
LTFU from PMTCT services (p < 0.001).>° Mothers diag-
nosed with HIV during pregnancy may need additional
interventions to ensure continued engagement throughout
the PMTCT cascade.

Our study also demonstrated several factors associated
with LTFU that warrant further attention in Ethiopia.
Younger mothers were at higher risk of LTFU than older
mothers. This finding is comparable with research from
Dar es Salaam, Tanzania, where younger age (<40 years)
was associated with higher LTFU risks.?’ Similarly, in
a South African study mother under the age of 20 had an
increased risk of dropping out of the PMTCT cascade
compared to older mothers.® Mothers from health centers
had 2.3 times higher risk of LTFU compared to those
mothers from the hospitals (AHR=2.30; 95% CI (1.41—
74.84)). However, this finding was not statistically signifi-
cant in multivariable analyses. The difference may be
explained by the fact that the majority (77.2%) of the
study participants were from the health center, and this
might make the association unstable.

Our study has limitations worth noting. First, our study
relied on secondary data sources; thus, we were limited in
the variables we could include in our regression models.

There may be other factors associated with LTFU that
were not included in this study. Second, we had to exclude
mother—infant pairs for which there were incomplete med-
ical records. Information which was not included in the
study might have affected our findings. Nonetheless, the
results from our large mother—infant cohort study in Addis
Ababa revealed important information about women’s
retention in PMTCT and the risk of LTFU.

Conclusion
In conclusion, our study indicated high rates of HEI dis-
charged negative among a large mother—infant pair cohort
and low mother-to-child HIV transmission rates. These
results reflect the effectiveness of the current Option B+
PMTCT procedure in Ethiopia where mothers receive
a triple ARV regimen for life.

Compared to previous studies, our study documented
a lower rate of LTFU. Mothers who were diagnosed for HIV
at PMTCT and younger age mothers had a higher risk to be
LTFU. Program planners, higher officials at the Ministry of
Health and at the national level should give special attention to
the mothers who are newly enrolled in PMTCT program and
younger age women. In addition, health workers should give
more emphasis to mothers who are newly enrolled in PMTCT
care and younger aged mothers during counseling and routi-
nely offer healthcare services. Furthermore, more research is
needed to better understand the higher rates of LTFU among
women diagnosed with HIV during pregnancy, childbirth, and
postpartum as this population is arguably in need of particular
interventions to ensure longer-term engagement in HIV care
and treatment.

Abbreviations

ART, antiretroviral treatment; HAART, highly active anti-
retroviral treatment; HEI, HIV-exposed infants; AHR,
adjusted hazard ratio; AIDS, acquired immunodeficiency
syndrome; ANC, antenatal care; CI, confidence interval;
CPT, cotrimoxazole preventive therapy; HIV, human immu-
nodeficiency virus; IQR, interquartile range; L&D, labor
and delivery; LTFU, loss to follow-up; MTCT, mother-to-
child transmission; PP, postpartum; WHO, World Health
UNAIDS, United Nation Agency for
International Development.
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