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Background: Antiretroviral therapy (ART) is effective for the elimination of mother-to-child
transmission (eMTCT) of human immunodeficiency virus (HIV) infection, reducing infant
mortality and ensuring maternal virologic suppression, while pregnant women require test and
treat under Option B+ programs. Therefore, the study aimed to assess the evaluation of
antiretroviral therapy initiated among pregnant women under Option B+ by viral load and
CD4 count outcomes in selected hospitals of West Shewa Zone, Oromia Region, Ethiopia.
Methods: Hospital-based cross-sectional study design was employed to conduct the study at
randomly selected hospitals providing Option B+ services with routine viral load assessment
by Oromia Regional Laboratory (ORL) from January 2016 to January 2017. Bivariate and
multivariable logistic regression analyses were conducted to determine factors affecting the
time to ART initiation following an HIV test and logistic regression was used to determine
the correlation between time and treatment outcomes.

Results: The viral load suppression (VL <1000 copies/mL) was achieved in 31% and 58.7% of
patients who were on ART treatment for <37 months and longer than 38 months, respectively. It was
identified that the mean viral load and CD4 count were 197.27 and 629.17, respectively, while
85.3% of the clients had their CD4 count increased from the baseline data. The study revealed that
level of ART adherence, completion of full doses, compliance on appointments, duration of the
ART uptake and baseline CD4 count were independent predictors of viral load suppression for
women started on option B+ and continued on lifelong ART. And this study also revealed that
gestational age at ART start, maternal age in years and adherence on medication were independently
associated with CD4 response among HIV pregnant women initiated for lifelong ART.
Conclusion: The study results demonstrated that for 89.7% of study respondents, viral load
was suppressed of which 80.3% were undetectable (VL= 0 copies/ml® and 85.3% had
increased CD4 count). This study determined the factors associated with viral load suppres-
sion and CD4 count improvement. Therefore, these factors should be emphatically consid-
ered during Option B+ program development and training to ensure CD4 count improvement
and viral load suppression achievements.
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Background
These trends, along with ART scale-up, have globally resulted in increased pre-
valence, with 368 million (34-8-39-2) people living with HIV in 2017. Prevalence
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of HIV was highest in southern sub-Saharan Africa in
2017, and countries in the region had ART coverage ran-
ging from 65-7% in Lesotho to 85:7% in eSwatini. Our
forecasts showed that 54 countries will meet the UNAIDS
target of 81% ART coverage by 2020 and 12 countries are
on track to meet 90% ART coverage by 2030.'

Antiretroviral therapy (ART) coverage is much lower
(20%) in developing settings like Asia, Pacific, Eastern,
and Northern Africa as compared to over 90% in Eastern
and Central Europe and Caribbean.' Findings of studies in
other African countries like Zimbabwe, Tanzania, and
Malawi suggest that Option B+ is expensive, while, it is
cost-effective in terms of averting infant infections
improves the women’ and infants’ health outcomes.*

Despite the rollout of interventions such as the Option
B+ program, it is suggested that the HIV prevalence
among women and new HIV pediatric infections remains
disproportionately high especially in Sub-Saharan Africa.
This is further aggravated by weak health systems which
hinder the initiation and follow up of women initiating on
lifelong ART. For example, low uptake of antenatal care
(ANC) services, stigma and lack of disclosure negatively
impact PMTCT programs.* In Zambia, it is reported that
HIV-infected women attending PMTC programs present to
care late in pregnancy and many are lost to follow-up by
6-months postpartum.’ In this study, the focus was on
pregnant women that initiated ART and received option
B+ services for at least 12 months. Therefore, this evalu-
ated the viral load and CD4 count outcomes among HIV
pregnant women that initiated ART on Option B+ for at
least 12 months at healthcare facilities in Ethiopia.

Methods
Study Setting and Design

Hospital-based cross-sectional study design was employed
to conduct the study at randomly selected Hospitals pro-
viding Option B+ services with routine viral load assess-
ment by Oromia regional Laboratory (ORL) from
January 2016 to January 2017 in west shoa zone, Oromia
Regional State, Ethiopia. Ambo town which is the capital
of the zone is located 114km to the west of Addis Ababa
the capital of the country. According to information from
the zonal health office, the total population in the zone was
estimated to be 2,381,079 of which 1,214,350 of them are
female. Currently, the health system of the zone consists of
6 hospitals, 90 health centers and 447 health posts with
98% of potential health service coverage.

different and

governmental organizations working on HIV/AIDS in the

There are governmental non-
zone. There are 5 hospitals, namely Ambo hospital,
Enchini Primary Hospital, Gedo Hospital, Gindaberet
Hospital, Guder Primary Hospital and 21 health centers
which are providing ART services for 8439 clients in West
Shewa zone (Data from west Shewa zone health office,
November 2016). HIV-positive pregnant women who
initiated on ART under option B+ for 12 months and had
viral load assessment were source population. All sampled
pregnant HIV-positive women who initiated on ART under
Option B+ for at least 12 months and had their viral load
determined from those selected health facilities in West
Shoa zone were our study population.

Sample Size Determination and Sampling

Procedure

The required sample size was determined using Stat calc of
EPI INFO version 7.1.0 statistical package with a 50% rate
of viral suppression based on limited data with a precision of
5% and 95% confidence level. By using correction formula,
since the total population was 1860 which was less than
10,000, and by considering 5% non-response rate the final
sample size was 334. All hospitals found in West Shoa Zone
of Oromia region that providing ART services were identi-
fied and randomly selected by computer-generated methods
to be included in the study. The number of study respondents
was allocated proportionally to five hospitals based on their
total number of ART clients’ positive pregnant women who
initiated ART under option B+ for at least 12 months to
participate in the study.

Operational Definitions
Treatment outcomes in the study concept were included
desired results following therapy or treatment outcomes
among pregnant women that initiated ART under Option
B+ programs for at least 12 months in Ethiopia which were
¢ CD4 count;
* Viral suppression (among women).

Data Collection Tools and Procedures

The data collection tools were structured questionnaire
(translated to local language) and chart or medical records
abstraction tool adopted from similar surveys and modified
for the study. Questions in the chart abstraction were
adopted from clinical management of clients receiving
HIV care and treatment. Data on both the questionnaires
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and abstraction forms were collected by trained research
assistants and data abstractors. At the completion of
abstraction at the health facilities, tools were checked for
completeness and completed tools were collected by the
team leaders and stored in safe and locked cabinets
accessed only by the researcher.

Data Management and Analysis

The returned questionnaires were checked for complete-
ness, cleaned manually, coded and entered into EPI INFO
7.1.0 version and then transferred to SPSS windows ver-
sion 20.0 for further analysis. Frequencies mean and the
standard deviation was used to summarize descriptive
statistics of the data and text, tables and graphs were
used for data presentation. Bivariate analysis was used to
check the association with the dependent variable.
Variables which are found to have an association with
the dependent variables at P value of less than 0.25 were
then entered into Multiple Logistic regression for control-
ling the possible effect of confounders and finally, the
variables which have significant association were identi-
fied on the basis of AOR, with 95% CI and p-value to fit
into the final regression model.

Results
The mean age of respondents was 30.78 years (n=319)
with a standard deviation of 6.56 years.

Their age ranged from 18 to 50 years; 77.4% of them
were < 35 years.

Nearly two-third 233(73.0) of respondents were mar-
ried, 155(48.6%) were orthodox religion follower and 246
(77.1) of them belong to Oromo ethnic group. One-third
116(36.4%) of women have no formal education and 123
(38.6%) of them were housewives (Table 1).

Clinical Characteristics of Respondents
From total respondents, 114(35.7%) were staged under
WHO stage 1 while starting ART and 146 (45.6%) were
staged under WHO stage 2. More than half 196(61.4%)
respondents had a CD4 count of 350 cells/uL during initia-
tion of ART and 271(85.3%) of respondents had a latest
CD4 count of > 350 cells/uL during data collection.

The mean CD4 counts baseline during initiated ART
was 349.68 cells/uL, which ranges from (24 to 1012).
Whereas 272(85.3%) of respondents had recent CD4
count > 350 cells/uL, while 196 (61.4%) had CD4counts
< 350 cells/uL baseline during initiated of ART.

Table | Socio-Demographic Characteristics of HIV+VE Pregnant
Women-Initiated ART Under Option B+ in Selected Health
Facilities of West Zone Oromia, Ethiopia 2017 (n=319)

Variable Category Frequency (%)
Age of respondent <26 99(31.0)
27 -30 62(19.4)
31 -35 86(27.0)
36+ 72(22.6)
Marital status: Single 41(12.9)
Married 233(73.0)
Widow/widowed 21(6.6)
Divorced/Separated 24(7.5)
Religion Orthodox 155(48.6)
Protestant 146(45.8)
Muslim 18(5.6)
Ethnicity Oromo 246(77.1)
Ambhara 46(14.4)
Tigray 14(4.4)
Gurage 13(4.1)
Education llliterate 116(36.4)
Read and Write 62(19.4)
|1-8th grade 93(29.2)
9—10tha grade 30(9.4)
Diploma and above 18(5.6)
Employment Govt 31(9.7)
Merchant 53(16.6)
Private 47(14.7)
Housewife 123(38.6)
Farmers 65(20.4)
Residence Urban 193(60.5)
Rural 126(39.5)

The majority of the respondents 207(64.9%) were
initiated on the recommended ART regimen for option
B+ which is TDF+3TC+EFV and none of the respondents
was initiated on 2nd line regimen (Table 2).

Time to ART from HIV test
Of total respondents, 101(31.7%) were delayed (did not
initiate ART on the same day) following HIV test.

Viral Suppression

The study results indicated that majority of the respon-
dents 89.7% were suppressed of which 80.3% were
undetectable (VL= 0 copies/ml’). When dichotomized,
89.7% (n=286) HIV pregnant women were suppressed
with VL <1000 copies/mL versus 10.3% (n=33) that
were not suppressed (VL >1000 copies/mL). The viral
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Table 2 Respondents’ Clinical Characteristics HIV+VE Pregnant
Women-Initiated ART Under Option B+ in Selected Health
Facilities of West Zone Oromia, Ethiopia 2017

Variable Frequency (%)
Time to ART from HIV | Same day (0 days) 218(68.3)
testing Delay day | to 8 days) | 101(31.7)
WHO Clinical stage at | Clinical Stage | 114(35.7)
ART start Clinical Stage 2. 146(45.8)
Clinical Stage 3 37(11.6)
Clinical Stage 4 22(6.9)
WHO Treatment stage | T-Stage | 309(96.9)
(WHO-T) T-Stage 2 10(3.1)
CD4 at ART start/ A respondent that had CD4 count at
BalineCD4 Baseline
< 350 cells/uL 196(61.4)
> 350 cells/uL 123(38.6)
Current CD4 < 350 cells/pL 47(14.7)
> 350 cells/pL 272(85.3)
Mean of Time on ART
in months was 57.7
< 37 months 108 (33.9)
Ranges from 6 months
38 — 70 months 108(33.9)
to |51 months On ART
71+ months 103(32.2)
Clinical Adherence Schedule 309(96.9)
Unscheduled 10(3.1)
Adherence to Good 306(95.9)
medication Poor/Fair 13(4.1)
ART Regimen TDF+3TC+EFV-le 207(64.9)
AZT+3TC+NVP-Ic 93(29.2)
TDF+3TC+NVP-If 7(2.2)
Azt+3tc+EFV-1d 12(3.8)
ART regimen of the Yes 315(98.7)
mother on No 4(1.3)
Maternal PMTCT
intervention during
a recent pregnancy
Newly diagnosed and Yes 87(27.3)
started on ART during | Know HIV +ve on 232(72.7)
a recent pregnancy ART
Time of initiation of ART [ ANC 67(21)
Labour and Delivery 15(4.7)
Post-Partum period 6(1.9)

load suppression (VL <1000 copies/mL) was achieved
in 31% and 58.7% of patients who were on ART treat-

ment for <37 months and longer than 38 months,

respectively.

CD4 Count Response

The mean CD4 count baseline was 581 cells/uL and recent
mean CD4 count were 629.17cells/mI>. Out of the total 319
respondents that were assessed for CD4 response, more
than 85.3% had increased CD4 count from baseline, while
only five individuals had no CD4 count change (the differ-
ence between the initial and last CD4 count was zero).

Predictors of Viral Suppression at

Multivariable Level

This study identified that those women had been in WHO
clinical stage one were 1.64 times (AOR=1.64, 95% CI:
1.36, 2.036) more likely had suppressed viral load as
compared to WHO stage two at baseline.

Women that missed doses in the past month were
0.505times (AOR=0.505, 95% CI: 0.13 to 0.721) less
likely to had suppressed viral load as compared to those
that did not miss prescribed doses.

Women missed clinical appointment were 0.373 times
(AOR=0.373, 95% CI (0.062 to 0.087)) less likely to had
suppressed viral load as compared to scheduled attendants.
For each additional increase in time to ART from HIV
testing in months, HIV VL copies/mL increased by 0.018
copies/mL (95% Confidence interval (CI) 0.002 to 0.035,
p=0.03). Therefore, in this study, missing doses in the past
month, missing appointments, baseline CD4 and maternal
months on ART were statistically significant (see Table 3).

Predictors of CD4 Count Response at

the Multivariable Level

Out of 319 respondents included in the final model (p=0.001),
increased gestational age at ART start, maternal age in years
and adherence on medication were independently associated
with CD4 response or immunological outcomes among HIV
pregnant women initiated for lifelong ART.

An improved CD4 response was associated with
increased gestational age at ART start 106 times (AOR=
106.508, 95% CI (25.238 to 186.472)) more likely as
compared not initiated early gestational age.

Alternatively, decreasing CD4 count was associated
with increased age (AOR= —11.156, 95% CI; —21.183 to
—1.128) and fair/poor adherence to medication (AOR =
—121.931, 95% CI (—227.86 to —16.001)

Variables that were not independently associated with
CD4 response included time to ART following HIV test-
ing, missed doses in the past month and parity (see
Table 4).
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Table 3 Predictors of Viral Load Suppression of HIV+VE Pregnant Women-Initiated ART Under Option B+ in Selected Health

Facilities of West Zone Oromia, Ethiopia 2017

Variable Category AOR (95% CI) P-value
WHO clinical stage 2(Two) 1.64 (1.36, 2.036) 0.023
1(One) (reference)
Adherence to ART drugs Good (reference)
Fair/Poor 0.505(0.13 to 0.721) 0.000
Time to initiated ART Delayed 0.14(0.002 to 0.035) 0.030
On the same day (reference)
Missed clinical appointment/schedule Schedule (reference)
Unscheduled 0.373(0.062 to 0.087) 0.043
Missed Doses Yes (reference)
No 0.38 (0.04 to 0.280) 0.02

Table 4 Association Between Independent Factors and CD4
Response of HIV+VE Pregnant Women-Initiated ART Under
Option B+ in Selected Health Facilities of West Zone Oromia,
Ethiopia 2017

Variable 95% CI P-value
Gestation age 106.508 (25.238 to 186.472) 0.011
Age —11.156 (—21.183 to —1.128) 0.029
Fair/poor adherence —121.931(—227.86 to —16.001) 0.024

Discussion

Time on ART is an important predictor of treatment out-
comes among women who initiate ART under option B+.
Most importantly, the initial period during ART initiation
is associated with poor outcomes like reduced viral sup-
pression. The proportion of suppressed respondents with
VL <1000copies/mL. was lowest 31% among those on
ART for <37 compared to those on ART for 38—70 months
58.7% and the majority of the respondents 89.7% were
suppressed of which 80.3% were undetectable (VL= 0
copies/ml*). Detectable VL or none suppression is highest
among women that enrol on option B+ with < 4 months of
ART.®” The results of this study emphasized the need to
intensify support for HIV pregnant women on option B+
during the early months of ART initiation.

Most of the respondents in the study at the start of ART
presented with high CD4 count with a median of 349.68
cells/uL. and IQR (1-1012) and less advanced WHO
Treatment stage with 96.9% (n=309) staged as WHO stage
1 and 3.1% (n=10) as stage 2, report that 70.5% of breast-
feeding and pregnant women on option B+ in Northeast
Ethiopia initiate ART with WHO clinical stage 1 and 6.6%

with stage 2.% In Haiti, 92% of women have clinical stage 1 or
2 among the 68% of option B+ clients.” This study 11.6%
were WHO stage 3 and 6.9% were stage 4. In Malawi report
that 80.2% (n=5991) women on option B+ have WHO clin-
ical stagel, 3.9% (n=1294) WHO stage 2, 10.2% (n=2, 765)
WHO stage 3 and 2.9% (n=214) with stage 4 and other study,
more women in the pre-option B+ cohort have WHO stage 3
or 4 at the time of ART initiation compared to those on option
B+ (11.9% versus 1.1%, p<0.001).'*!"!

In this study, 61.4% (n=196) respondents had CD4
counts <350 cells/ul at baseline which implied that there
were women on option B+ that initiated ART with a low
CD4 count and recent last six-month CD4 count indicated
that only 14.7% (n=47) were less than 350 cells/ul this
leads to improved immune recovery. Women on option B+
that initiate ART with low CD4 count at ART start, there-
fore, would benefit from getting a baseline CD4 cell count.

Concerning VL suppression, the study results revealed
a median viral load (copies/mL) of 3.62 copies/mL with
IQR (3.00-12.01copies/mL) compared to a median viral
load (copies/mL) of 4.3 (2.0-5.7; 3.8-4.7) among women
that are ART naive and experienced.’ The difference could
be explained by the difference in study respondents. The
study consisted of ART naive pregnant women while the
study had both naive and ART-experienced participants
and ARV-naive pregnant women are more likely to
achieve viral loads <1000 copies/mL compared to those
who are ARV-experienced.®

The study results also indicated that majority of the women
89.7% (n=286) HIV pregnant women have suppressed with
VL <1000 copies/mL compared to 10.3% (n=33) that were not
suppressed (VL >1000 copies/mL). The high viral suppression
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rates were comparable to another study conducted in Uganda
with 96% (67/70) pregnant and lactating women on option B+
suppressed at 6 months, 93.1% (174/187) at 12 months and
95.8% (479/500) at 24 months with suppression VL<1000
copies/mL'? and also report a viral suppression rate
(VL<1000 copies/mL) of 90% (n=448) among pregnant and
breastfeeding women enrolled on option B+ in 13 large health
facilities in Malawi.'’

In this study, decreased CD4 count or immunologic fail-
ure was associated with fair/poor adherence to medication
which was similar with the log of change of CD4 cell count
among patients with fair adherence is 2.9% less than patients
with good adherence and the log of change of CD4 cell count
among patients with poor adherence at visiting time is 5.7%
less than those of good adherent patients.'? In this study, all
patients had access to free ART and laboratory tests including
VL assessment and CD4 count measurement. '

In Uganda, poor maternal adherence to ART is indepen-
dently associated with infant HIV infection (adjusted hazard
ratio [aHR] 1.88, 95% CI 1.30-2.73, p<0.001) among
women on option B+."* Alternatively in a systematic and
meta-analysis study in low and middle-income countries
report that adherence is higher during pregnancy (75.7%,
95% CI 71.5-79.7%) compared to the postpartum (53.0%,
95% 32.8% to 72.7%) (p=0.005) period.15 These differences
could be caused by the different regimen used in the two
studies. Moreover, a regimen with reduced pill burden, easier
dosing, and better tolerability may also enhance ART adher-
ence among pregnant women.'® Various PMTCT pro-
grammes use different methods for measuring adherence.
However, common measures include self and proxy reports,
pill counts, pharmacy refills, electronic drug monitoring,
virologic markers (CD4 counts, viral loads) and blood
draws for drug concentrations. Higher proportion of HIV-
positive pregnant women on option B+ which of 87.1% (95%
CI 82.6-90.7%) had adequate adherence in Tigray, northern
Ethiopia, which was almost similar observation with current
study finding revealed that 95.9% (306) of women on option
B+ had good adherence.'” A much higher proportion of
pregnant and breastfeeding women on option B+ (91.4%)
have good adherence to ART (=95% adherence) (MSPH
2015:10). Ensuring adequate adherence to ART among
women who initiate lifelong ART on option B+ is essential
for an improved immunological response. This would con-
sequently contribute to the reduction of MTCT. Strategies
targeting to address issues that hinder adherence among HIV-
positive pregnant women on ART are essential for improved
immunological outcomes.

Most studies indicated similar findings in which older
individuals are more likely to have immunological failure
compared to those that are younger. In Ethiopia, report that
immunological treatment failure is associated with old
age.'® Furthermore, in North-West Ethiopia, each unit
increase in years is associated with a 3.3% cell/mm?’
decrease in the log of change of CD4 cell count (0.0098,
0.0899); p=0.0264."* Patients with lower CD4 cell count at
ART initiation and more advanced age (> 40 vs <40 years)
demonstrate a decline in CD4 cell count from baseline to
12, 24, and 36 months of follow-up.'*

Findings in seven countries in Sub-Saharan Africa and
Thailand suggest that lower CD4 cell increase is indepen-
dently associated with male sex, older age and lower CD4
cell count at ART initiation, age, baseline CD4+ count,
initial regimens, changes in regimen and inclusion of
a cotrimoxazole prophylaxis are associated with CD4+
T cell count recovery.*® In North-West Ethiopia, higher
baseline CD4 count, younger age, working functional sta-
tus, and time on treatment contribute positively to the
increase of the CD4 cell count.* In Abidjan, immunolo-
gical failure is three times higher in patients >15 years of
age that had a baseline CD4 cell count of >200/mm?."’

While the study results did not elicit any statistically
significant results between time to ART start following
HIV testing and immunologic response, the results indi-
cated that delay in initiating ART following HIV testing
among pregnant women on option B+ is associated with
decreasing CD4 count response which is in agreement
with some studies which suggest that delayed ART initia-
tion is associated with poor treatment outcomes.

On the contrary, it is suggested that immunological treat-
ment failure is associated with lower baseline CD4 count and
higher educational status.'® According to the study con-
ducted in Addis Ababa, it is showed that women with
lower CD4 count before ART initiation<200 cells/mm® are
0.023 times less likely to achieve good immunological out-
come compared to those with CD4 count >200 cells/mm?
(AOR=0.023, 95% CI= (0.003-0.190), p=0.000) among
women who start HAART before or during pregnancy in
a Hospital in Addis Ababa.?

Conclusion and Recommendation
The study results demonstrated that for 89.7% of study
respondents, viral load was suppressed of which 80.3%
were undetectable (VL= 0 copies/mI® and 85.3% had
increased CD4 count).
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This study determined that factors associated with viral
load suppression and CD4 count improvement. Therefore,
these factors should be emphatically considered during
Option B+ program development and training to ensure CD4
count improvement and viral load suppression achievements.

The results of this study were also guided policy and
current protocol modification in the area of Option B+ imple-
mentation especially in low-resource countries that face chal-
lenges due to weak health systems and to contextualize it.

Analyzing the relationship between factors that influ-
ence ART initiation and treatment outcomes among these
women through empirical processes was to provide aware-
ness, guidance, and suggestions on viable approaches or
strategies that health providers can employ to support
women and their infants during ART initiation.

Ministry of Health of Ethiopia would be better to
decentralize ART laboratory services to zonal level to
increase accessibility of CD4 count and viral load mon-
itoring timely for better treatment outcomes.

Trained peer support groups established to support
women that enrol on lifelong ART.

Improved partner participation and support to women
enrolled in Option B+ programmes.

Male partners support the women to initiate and adhere
to lifelong ART.

Prospective studies that aim at further understanding
the factors associated with treatment outcomes like viral
change, LTFU and immunological outcomes among
women who initiate on lifelong ART including the out-
comes among children are beneficial in developing strate-
gies to further support women on option B+.
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