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Objectives: This study investigated factors associated with the retention of people living with human immunodeficiency virus (HIV)
on antiretroviral therapy (ART) during the first 3 years of treatment.

Methods: A retrospective study using electronic health records was conducted at a tertiary hospital in Jakarta, Indonesia. Adult HIV-
positive patients who started ART from 2010 until 2020 were included. A binary logistic regression model was used to identify factors
associated with ART retention in the first 3 years.

Results: In total, 535 respondents were included in the analysis. The ART retention rates for the first, second, and third years were
83.7%, 79.1%, and 77.2%, respectively. The multivariate analysis revealed a negative association between CD4 count when starting
ART and retention. Patients with CD4 counts >200 cells/mL were 0.65 times less likely to have good retention than those with CD4
counts <200 cells/mL. The year of starting ART was also significantly associated with retention. Patients who started ART in 2010-2013
or 2014-2016 were less likely to have good retention than those who started ART in 2017-2020, with adjusted odds ratios of 0.52 and
0.40, respectively. Patients who received efavirenz-based therapy were 1.69 times more likely to have good retention than those who
received nevirapine (95% confidence interval, 1.05 to 2.72).

Conclusions: Our study revealed a decline in ART retention in the third year. The CD4 count, year of enrollment, and an efavirenz-based
regimen were significantly associated with retention. Patient engagement has long been a priority in HIV programs, with interven-
tions being implemented to address this issue.
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Human immunodeficiency virus (HIV), which is arguably the
most formidable communicable disease, represents a serious
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roviral therapy (ART) for all individuals who test positive for
HIV. The provision of ART to HIV patients has led to increased
survival rates, improved quality of life, and reduced HIV trans-
mission. Every day, approximately 4000 people contract HIV,
with 1100 of these cases occurring among young adults aged
15 years to 24 years. In 2021, it was reported that around
650 000 (with a range of 500 000 to 860 000) individuals died
from AIDS-related causes, averaging about 1 person per min-
ute [1]. The Asia-Pacific region saw a 9% reduction in new HIV
infections from 2010 to 2018, with an estimated 310 000 to
340 000 new infections in 2018. In contrast, Indonesia experi-
enced a marked increase in HIV cases from 510 000 to 640 000
in 2010 and 2018, respectively [2].

Jakarta, the capital of Indonesia, has a population exceeding
10 million inhabitants. This region has the second-highest
number of HIV/AIDS cases in the country, following East Java
Province [3]. Fatmawati General Hospital, a tertiary hospital in
Jakarta, houses the Wijaya Kusuma Clinic. This clinic, established
in December 2006, specializes in the care of people living with
HIV (PLHIV). At Fatmawati General Hospital, over 1100 PLHIV
were registered as patients at the time of this study, and their
data have been incorporated into electronic health records
(EHRs). These records contain demographic information, social
history, diagnoses, laboratory tests and results, and prescrip-
tions. Such data can be utilized to predict disease risks, includ-
ing those associated with HIV [4]. Additionally, EHRs hold the
potential to forecast patient prognoses in HIV treatment, en-
compassing aspects such as retention in care.

Retaining patients in medical care after initiating effective
ART is crucial for maximizing therapeutic benefits and success-
fully treating HIV [5]. Poor retention is associated with adverse
clinical outcomes, such as an unsuppressed viral load, a higher
risk of transmission and mortality, and the potential develop-
ment of drug resistance [6]. The Study on HIV Awal (Early) Test
and Treat in Indonesia—known as HATI—reported a 6-month
antiretroviral retention rate of 75%, relative to an ART initia-
tion rate of 91% [7,8]. However, retention rates for ART at Fat-
mawati General Hospital are higher than the national average.
The hospital has implemented a variety of strategies to im-
prove HIV care, including HIV prevention programs and poli-
cies that support the use of telehealth and health informatics
to improve patient follow-up. These strategies also encompass
multi-month dispensing and the use of phone and text mes-
sage reminders.

Previous studies have established an inverse relationship
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between the duration of ART and patient retention in care: the
longer the duration of ART, the lower the retention rate [9-11].
Therefore, it is essential to identify factors linked to poor reten-
tion to develop targeted interventions that can improve both
individual and public health outcomes, as well as increase
cost-effectiveness, particularly over the long term. Several pa-
tient-related factors have been recognized as predictors of
poor retention in ART, including younger age, female sex, low
socioeconomic status, lack of a regular healthcare provider,
less advanced HIV disease, fewer comorbidities unrelated to
HIV, and unmet psychosocial needs [12-15]. These factors may
differ across countries. Our study was focused on investigating
patient-related factors that influence retention in ART during
the first 3 years of therapy.

METHODS

Study Sample and Procedure

The study was conducted at Fatmawati General Hospital in
Jakarta, with data collected from EHR systems. These databas-
es contain information on the treatment initiation and follow-
up of HIV-positive patients receiving ART at the hospital. We
extracted data from 1886 EHRs, of which 1777 records corre-
sponded to patients aged 18 years or older. Complete data
were available for 1077 of these patients. We excluded pa-
tients who initiated ART before 2010, those who had died, and
those who were referred to other facilities. We further limited
the study to patients who had been on ART for 36 months or
more. Following data cleaning, a final sample of 535 respon-
dents remained for analysis. The method of sample selection
is depicted in Figure 1. Additionally, we compared the final
sample used for analysis with the excluded patients, as de-
tailed in Supplemental Material 1.

A post-diagnosis session was held before each patient was
enrolled in HIV care. Prior to starting ART, patients were
screened for opportunistic infections. Furthermore, the initia-
tion of ART was delayed in cases of active pulmonary tubercu-
losis. During the initial counseling session, the counselor col-
lected information on the patient’s medical history, demo-
graphic characteristics, and any risk factors related to HIV.

Measurements

The dependent variable in this study was ART retention.
Specifically, we assessed ART retention over the first 3 years.
This was measured using the 3-month visit constancy ap-
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proach, in which the year was divided into 4 quarters, each
spanning 3 months. For each year, patients who attended at
least 1 visit per quarter were considered to have good reten-
tion, whereas those who did not meet this threshold were
deemed to have poor retention. We then determined reten-
tion across the full 3-year period. Patients who maintained
good retention for all 3 years were classified as having good
overall retention, while those who did not were classified as
having poor overall retention.

For the independent variables, we considered several fac-
tors from the demographic and clinical characteristics of pa-
tients at baseline, including age at ART enrollment, sex, year of
ART initiation, WHO clinical stage, treatment regimen upon
enrollment, CD4 count prior to starting ART, the use of tuber-
culosis post-exposure prophylaxis, and the presence of oppor-
tunistic infection. We categorized the age of participants into
2 groups: 18-45 years and over 45 years. Regarding the WHO
clinical stage, patients were classified into 4 groups in accor-
dance with available guidelines: stage 1, stage 2, stage 3, and
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stage 4. The treatment regimens at enrollment were grouped
based on the type of non-nucleoside reverse-transcriptase in-
hibitors (NNRTIs) used: nevirapine-based and efavirenz-based.
CD4 cell counts before the initiation of ART were divided into
2 categories: <200 cells/uL and >200 cells/pL. The year of
ART initiation was coded into 3 periods: 2010-2013, 2014-2016,
and 2017-2020.

Statistical Analysis

Descriptive statistics, including frequency distributions and
percentages, were calculated for all independent and depen-
dent variables. First, univariate analysis was employed to de-
termine the characteristics of the study population. This was
followed by a bivariate analysis to assess the association be-
tween each independent variable and ART retention. In the fi-
nal model, a multivariate analysis was performed using log-bi-
nomial regression. We considered the inclusion of all indepen-
dent variables—age, sex, CD4 count at ART initiation, WHO
clinical stage, year of ART initiation, tuberculosis post-expo-
sure prophylaxis, treatment regimen at enrollment, and the
presence of opportunistic infections—based on their avail-
ability in the dataset and relevance as indicated by previous
studies. Crude odds ratios, adjusted odds ratios (aORs), 95%
confidence intervals (Cls), and p-values were calculated. For
the multivariate analysis, a p-value of less than 0.05 was con-
sidered to indicate statistical significance. All analysis was con-
ducted using Stata version 15.1 (StataCorp., College Station,
TX, USA).

Ethics Statement

This study received ethical clearance from the Institutional
Review Board of Fatmawati General Hospital (No. PP.08.02/
D.XXI.18/75/2023). It relied exclusively on information from an
EHR database and clinical register, without any direct patient
interactions or specific inquiries for the study. Consequently,
the data were strictly secondary in nature, rendering informed
consent unnecessary. Patient identities were not accessed, en-
suring that confidentiality was preserved.

RESULTS

After data cleaning, a total of 535 patients were included in
the analysis. All baseline demographic and clinical characteris-
tics were incorporated as independent variables. Table 1 sum-
marizes the characteristics of adult patients who were HIV-
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Table 1. Characteristics of respondents

Characteristics n (%)
Age (y)

18-44 465 (86.9)

=45 70(13.1)
Sex

Male 382 (71.4)

Female 153 (28.6)
CD4 count at ART initiation (cells/pL)

<200 359 (67.1)

>200 176 (32.9)
WHO clinical stage

Stage 1 61(11.4)

Stage 2 127 (23.7)

Stage 3 314.(58.7)

Stage 4 33(6.2)
Year of ART initiation

2010-2013 177 (33.1)

2014-2016 170(31.8)

2017-2020 188 (35.1)
TB PE-P

No 300 (56.1)

Yes 235(43.9)

Treatment regimen at enrollment

Nevirapine-based 112 (20.9)

Efavirenz-based 423(79.1)
Opportunistic infection

No 350 (65.4)

Yes 185 (34.6)

ART, antiretroviral therapy; WHO, World Health Organization; TB PE-P, tuber-
culosis post-exposure prophylaxis.

positive and had initiated ART. Participants were primarily
male (71.4%) and 18-44 years old (86.9%) at the time of ART
enrollment. Two-thirds (67.1%) of the participants had CD4
levels of 200 cells/pL or lower prior to starting ART. More than
half of the participants (58.7%) exhibited moderate symptoms
of HIV and were classified as WHO stage 3 at the time of pre-
sentation. Less than 10% of the individuals were at stage 4
when they began ART. Over three-quarters of the participants
(79.1%) were prescribed an efavirenz-based regimen as their
initial ART, and approximately one-third (34.6%) were found
to have opportunistic infections.

Figure 2 illustrates the retention rates over the initial 3 years
of ART. The retention rate in the first year stood at 83.7%,
which declined to 79.1% in the second year and fell further to
77.2% in the third year. Overall, the proportion of good reten-
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Figure 2. Proportion of poor vs. good retention in the first
3 years of antiretroviral therapy.

tion in the first 3 years was 66.6%.

Table 2 presents the bivariate and multivariate analyses of
factors associated with ART retention within the first 3 years.
The bivariate analysis identified sex, CD4 count at ART initia-
tion, year of ART initiation, and initial treatment regimen as
significant predictors of ART retention during this period. Nev-
ertheless, we opted to consider all variables for potential inclu-
sion in the multivariate analysis. This analysis revealed that a
higher CD4 count before starting ART was inversely correlated
with retention in the first 3 years of treatment. Specifically, pa-
tients with a CD4 count greater than 200 cells/uL were 35%
less likely to maintain good retention compared to those with
a CD4 count of 200 cells/mL or less (aOR, 0.65; 95% Cl, 0.43 to
0.98). Patients who began ART between 2010 and 2013 had a
48% lower likelihood of good retention compared to those
who started between 2017 and 2020 (aOR, 0.52; 95% Cl, 0.31
to 0.84). Similarly, patients who initiated ART between 2014
and 2016 were 60% less likely to have good retention than
those who started between 2017 and 2020 (aOR, 0.40; 95% Cl,
0.24 to 0.66). Regarding the initial regimen, our analysis indi-
cated that patients receiving efavirenz-based treatment were
69% more likely to achieve good retention than those on a ne-
virapine-based regimen (aOR, 1.69; 95% Cl, 1.05 to 2.72).

DISCUSSION

This study examined the proportions of ART retention over
the initial 3 years and the factors associated with them among
PLHIV at Fatmawati General Hospital. We observed a decline
in ART retention throughout the first 3 years of treatment.
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Variables cOR (95% CI) p-value aOR (95% Cl) p-value
Age ly)

18-44 1.00 (reference) 1.00 (reference)

=45 0.89(0.53,151) 0668 0.78(0.45,1.35 0.375
Sex

Male 1.00 (reference) 1.00 (reference)

Female 0.67(0.46,0.99) 0048 0.87(0.58,1.32) 0514
CD4 count at ART initiation (cells/pL)

<200 1.00 (reference) 1.00 (reference)

>200 0.55(0.38,0.80) 0.002 0.65(0.43,0.98) 0.038
WHO clinical stage

Stage 1 1.00 (reference) 1.00 (reference)

Stage 2 1.14(0.61,2.15) 0.682 1.24(0.63,2.45) 0528
Stage 3 1.26(0.71,2.22) 0430 1.22(0.63,2.38) 0.553
Stage 4 1.39(0.56,3.44) 0474 142(053,378) 0478
Year of ART initiation

2010-2013 0.48(0.31,0.77) 0.002 0.52(0.31,0.84) 0.009
2014-2016 0.40(0.25,0.64) <0.001 0.40(0.24,0.66) <0.001
2017-2020 1.00 (reference) 1.00 (reference)

TB PE-P

No 1.00 (reference) 1.00 (reference)

Yes 1.17(0.81,1.69) 0394 1.04(0.67,161) 0.855

Treatment regimen at enrollment

Nevirapine-based 1.00 (reference) 1.00 (reference)
222 (1.45,3.40) <0.001 1.69(1.05,2.72) 0.029
Opportunistic infection

Efavirenz-based

No 1.00 (reference) 1.00 (reference)
Yes 1.00(0.68,1.45) 0.984 1.04(0.68,1.58) 0.866

ART, antiretroviral therapy; cOR, crude odds ratio; aOR, adjusted odds ratio;
Cl, confidence interval; WHO, World Health Organization; TB PE-P, tuberculo-
sis post-exposure prophylaxis.

This suggests that a longer duration of ART is linked to a lower
likelihood of retention. A systematic review conducted in sub-
Saharan Africa, which assessed retention rates at 6 months,
12 months, and 24 months, reported similar results [16]. Like-
wise, a previous retrospective cohort study of adults (=18 years)
initiating ART in African countries from 2003 to 2010 found
that retention proportions diminished from the first year to
the fourth year of therapy [10]. Another retrospective cohort
study in Nigeria, covering the years 2016 to 2019, demonstrat-
ed that retention rates decreased in the second and third years
compared to the first year [11]. Several factors may contribute
to this decline in ART retention. High geographic mobility
among PLHIV, particularly within certain populations, may
play a role [17]. The development of side effects and the de-
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mands of frequent medical appointments might also lead to
lower retention rates [18]. Additionally, some patients may ex-
perience a temporary improvement in their clinical condition
after starting treatment, which could lead them to premature-
ly discontinue ART. However, it is essential for individuals liv-
ing with HIV to receive consistent and lifelong therapy. Despite
efforts to improve retention in care over time, this study, along
with prior research, indicates that the impact of these inter-
ventions on treatment adherence has been suboptimal. Thus,
service delivery methods must be adapted to enable better
outcomes, such as increased retention. A study from 2022
highlighted the use of effective service delivery models, in-
cluding the identification of individual barriers to treatment
continuity and the employment of a case management strate-
gy to tackle these issues. Documented innovations and best
practices support these methods [19].

The present study indicated that CD4 count before the initi-
ation of ART was negatively associated with ART retention in
the first 3 years of treatment. Specifically, patients with a CD4
count greater than 200 cells/pL were less likely to exhibit good
retention compared to those with a count of 200 cells/uL or
less. This observation aligns with another study that reported
a higher retention rate among patients with lower CD4 counts,
which in turn contributes to more effective HIV management
[6]. We hypothesize that individuals who start ART while al-
ready ill, as might be the case among PLHIV with lower CD4
counts, may value the treatment more highly than those who
are free of infection. Accordingly, those with opportunistic in-
fections may demonstrate greater adherence and engagement
with their healthcare. Conversely, a previous study found that
individuals with a CD4 count above 200 cells/uL at the initia-
tion of treatment had better retention than those with a count
below this threshold [20]. Our research also indicates that the
year of ART enrollment was a factor in retention over the first
3 years. Patients who began ART in 2010-2013 or 2014-2016
were less likely to maintain good retention compared to those
who started between 2017 and 2020. This trend likely reflects
improvements in ART management over time. The number of
PLHIV starting ART has meaningfully increased, leading to over-
crowded healthcare facilities, longer wait times for appoint-
ments, and reduced time for counseling and clinical care for
new patients. Nevertheless, substantial advancements have
been made in global ART programs to improve the long-term
retention of PLHIV in both community and hospital settings.
These advancements encompass the introduction of diary
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cards, directly observed therapy, food ration provisions, en-
gagement of treatment supporters, and the use of cell phone
short message services [21]. Strategies such as HIV prevention
programs and policies that promote telehealth and health in-
formatics may also improve follow-up processes. These strate-
gies include multi-month dispensing and call and text remind-
ers, which have the potential to improve ART retention among
patients with HIV.

The present study revealed that patients receiving an efavi-
renz-based regimen were 1.69 times more likely to maintain
good retention compared to those on a nevirapine-based reg-
imen. Efavirenz, an NNRTI, functions by binding to a non-cata-
Iytic site of the HIV reverse transcriptase enzyme. This binding
inhibits the enzyme’s DNA polymerase activity, preventing HIV
replication [22]. Research conducted in Yaoundé, Cameroon,
found that adherence to ART was higher with an efavirenz-
based regimen than with a nevirapine-based approach. The
greater adherence in patients on the efavirenz regimen may
be attributed to the dosing frequency differences between
the 2 regimens. Those on the efavirenz regimen benefit from a
single, convenient daily dose, whereas those on the nevirap-
ine regimen require doses twice daily. These results suggest
that the efavirenz-based regimen is the preferable ART combi-
nation among NNRTIs [23].

The primary strength of this study lies in its documentation
of long-term ART retention at a tertiary hospital, as the find-
ings may be relevant to other hospitals with similar character-
istics. Additionally, the study leveraged data from EHRs, which
are routinely employed to document medical treatment. This
approach is both cost-effective and well-monitored. Nonethe-
less, it is crucial to consider certain limitations when interpret-
ing the results. Our analysis of retention in care was limited by
the narrow range of variables available in the data set. Conse-
quently, we were unable to account for all possible confound-
ers and predictors in our analysis. Furthermore, our study did
not address factors such as socioeconomic status, access to
health facilities, comorbidities, and lifestyle variables that may
affect retention, since these were not captured in the data. The
study also omitted clinician-related factors that could influ-
ence ART retention, again due to the constraints of data avail-
ability.

In conclusion, our study corroborates the results of prior re-
search, which show a decline in ART retention over the course
of 3 years of treatment. We found that a higher CD4 count at
the initiation of ART was inversely associated with retention.

Retention in Antiretroviral Therapy

Additionally, patients on an efavirenz-based regimen demon-
strated higher retention compared to those on a nevirapine-
based regimen. Moreover, the year of ART initiation was posi-
tively associated with retention during the first 3 years of treat-
ment. The insights gleaned from this study could be instrumen-
tal in the development of HIV treatment, care, and support
programs that are both effective and efficient. Furthermore,
the findings may prompt additional research on ART retention
that incorporates sociodemographic barriers and clinician-re-
lated factors.
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