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Introduction: The success rate of antiretroviral therapy (ART) was sufficiently high globally that by 2030, Human Immunodeficiency
Virus (HIV) infection would no longer become a significant health issue. The evaluation of the success rate of ART in Indonesia is still
fairly low, with estimates that 6.1% of the total population living with HIV. This is affected by treatment failure and limitations of viral
load (VL) testing. We investigated the risk factors for failure of VL suppression in HIV patients on ART.

Methods: An institution-based cross-sectional study was conducted among 1203 subjects, medical records of adult HIV patients in
Jawa Barat, who followed the Viral Load Months Program from the government in 2020. Data were taken using total sampling
technique and analyzed with multivariate logistic regression model using SPSS version 21 software.

Results: Of the 1203 subjects, 5.2% had unsuppressed VL and 94.8% had suppressed VL. The results showed that a nevirapine-based
regimen was the main factor increasing unsuppressed risk (Prevalence Odds Ratio (POR) 3.75 (95% CI: 1.41-9.99, p-value 0.008)).
The other factors are ART duration <5 years (POR 2.46; 95% CI: 1.22—4.97, p-value 0.012), WHO clinical stage III-1V (POR 2.30;
95% CI: 1.30-4.08, p-value 0.004), and loss to follow-up history (POR 2.28, 95% CI: 1.03-5.07). Meanwhile, the zidovudine-based
regimen reduced the risk of failure (POR 0.34 (95% CI: 0.12-0.96)).

Conclusion: Several factors could contribute to unsuppressed VL in HIV patients receiving ART, which warrants further
investigations.

Keywords: viral load, HIV, risk factors, unsuppressed, antiretroviral therapy, failure

Introduction
Human Immunodeficiency virus infection remains a global health problem and becomes the tenth leading cause of death.
The second highest number of HIV cases occurred in Asia and had become a worldwide concern, including in
Indonesia.' United Nations AIDS (UNAIDS) have updated the 2030 sustainable Development Goals (SDGs) to achieve
95-95-95 HIV treatment and have less than 200,000 new cases.>>

Antiretroviral therapy is a lifesaving treatment for patients with HIV/AIDS. The treatment aims to suppress viral load,
restore immune function, improve quality of life, and reduce morbidity and mortality. ART failure is defined as clinical,
immunological, and virological failure. Viral load monitoring has become the standard diagnosis of failure ART.*?
However in Indonesia, limited access to routine viral load monitoring makes the challenge to identify early regimen
failure. Delayed or failure to identify ART failure may lead to drug resistance, toxicity, high viral load, high risk
of second-line failure, and risk of morbidity and mortality.®

UNAIDs 90-90-90 evaluation in Indonesia was far below the target, estimated that only about 51% of the population
at risk underwent HIV tests and knowing their status, and about 17% among them underwent the viral load test. For the
third 90, there were 89.1% with viral load suppressed.” Evaluation of antiretroviral therapy (ART) is not regularly done
in all healthcare facilities because of the unavailability of viral load tests and limited cost. This study aims to determine
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risk factors for failure of viral load suppression in HIV patients receiving ART in West Java. This result of the study can
be considered a priority for routine viral load tests, as early detection of virological failure.

Materials and Methods

This was a cross-sectional analytic study conducted in Jawa Barat, Indonesia. The study evaluated all HIV patients
receiving antiretroviral therapy who followed the HIV load examination months program of the Indonesia Ministry of
Health from July to December 2020. The study was conducted upon approval from the Padjadjaran University Ethics
committee stated by letter No. LB.02.01/X.6.5/224/2021.

All HIV patients over 18 years of age on ART for at least 6 months who followed the Viral load examinations
program were included in the study. A schematic diagram of the inclusion/exclusion criteria is given in Figure 1.
Information on age, sex, body mass index, World Health Organization (WHO) clinical stage, loss to follow-up history,
ART duration, type of current antiretroviral regimen (divided into nevirapine-based and zidovudine-based), and health
care type were abstracted from the medical record. The program followed 4353 patients, but 1203 of them met the
inclusion and exclusion criteria.

Age was measured by years up to the time of the study done and was categorized into three groups: 18-24 years old, 25—
64 years old, and >65 years old. Body mass index was defined as ratio of body weight (kg) to the squared of body height
(m2) and was categorized into two groups: underweight (<18.5 kg/m2) and normal (>18.5 kg/m2). Health care facility was
defined as a health care facility that provides ART and was categorized into three groups: primary health care, type C-D, and
type A-B. HIV/AIDS clinical stage was defined according to WHO during the ART program and was categorized into two
groups: stage [-II and stage ITI-IV. ART duration was categorized into two groups: <5 years dan >5 years. Viral suppression
was defined as viral load <1000 copies/mL and an unsuppressed viral load as viral load >1000 copies/mL according to
WHO guidelines.* Loss to follow-up history was defined as ART stopped in >1 month, following the previous study.”

The data were collected using Microsoft Excel 2011 spreadsheet. Then, they were cleaned and analyzed using
Statistical Product and Service Solution (SPSS) for windows 22.0. Data were presented as frequency and corresponding
percentage. Bivariate analysis was performed for the independent variables and the outcome variable (virological
suppression status) and prevalence odds ratios (POR) and 95% confidence intervals were calculated. POR is equivalent
to the odds ratio (OR), therefore both can be calculated using the same formula. The only difference between POR and
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Figure | Schematic diagram of inclusion and exclusion criteria.
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OR is the former used in cross-sectional studies. Multivariate logistic regression was used to identify risk factors
associated with unsuppressed viral load. Variables were entered into the multivariate analysis based on previous literature
and statistical significance in bivariate analysis (p-value <0.25).

Results
Table 1 shows the characteristics of the 1203 patients whose data were available for analysis. The median age of subjects
was 36 (minimum 18, maximum 77) years old. There were 854 (71%) male patients, 1081 (89.9%) patients who came

Table | Baseline Characteristics

Characteristics Total n=1203
Age (years), median (min-max) 36 (18-77)
Age category, n (%)

18-24 103 (8.6)

25-64 1093 (90.8)

265 7 (0.6)
Gender, n (%)

Male 854 (71.0)

Female 349 (29.0)
BMI (kg/m?), median (min-max) 20.7 (12.545.9)
BMI category, n (%)

<18.5 kg/m? 299 (24.9)

>18.5 kg/m? 904 (75.1)
Health care type, n (%)

Primary health care 26 (2.2)

Type C-D 96 (8.0)

Type A-B 1081 (89.9)
Antiretroviral regimen, n (%)

TDF/3TC/EFV 818 (67.9)

TDF/3TC/NVP 16 (1.3)

AZT/3TCIEFV 103 (8.6)

AZT/3TC/NVP 145 (12.1)

Others 121 (10.1)
Zidovudine based regimen, n (%)

Yes 278 (23.1)

No 925 (76.9)
Nevirapine based regimen, n (%)

Yes 191 (15.9)

No 1012 (84.1)
ART duration (years), median (min-max) 3 (0-20)
ART duration category, n (%)

<5 years 806 (67.0)

>5 years 397 (33.0)
WHO clinical stage at starting ART, n (%)

Hni-v 661 (54.9)

-1l 542 (45.1)
Loss to follow-up history, n (%)

Yes 83 (6.9)

No 1120 (93.1)
Viral load suppression, n (%)

Failure 62 (5.2)

Success 1141 (94.8)

Abbreviations: BMI, Body Mass Index; ART, Antiretroviral Therapy;
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from tertiary and secondary hospitals and most did not have a loss to follow-up history (94.8%). For the body mass index
category, there were 299 (24.9%) underweight patients (<18.5 kg/m?2).

The majority of the patients received a fixed drug combination of Tenofovir, Lamivudine, and Efavirenz (TDF/3TC/
EFV) in 67.9%. There were 806 (67%) patients with ART duration of more than 5 years and 661 (54.9%) patients with
WHO clinical stage III-IV. Of the total sample (1203 patients), 1141 (94.8%) patients had suppressed viral load and 62
(5.2%) patients had unsuppressed viral loads.

Bivariate analysis of the factors (Table 2) showed ART duration <5 years (prevalence odds ratio (POR) 0.039; 95%
confidence interval (CI) 1.91 (1.03-3.57)) and WHO clinical stage III-IV (POR 0.009); 95% CI 2.08 (1.19-3.64) were
associated with the risk of unsuppressed viral load. Table 3 shows multivariate logistic regression revealed that
nevirapine-based (aPOR 0.008); 95% CI 3.76 (1.41-9.99), ART duration <5 years (aPOR 0.012); 95% CI 2.46 (1.22—
4.97), WHO clinical stage III-IV (aPOR 0.004); 95% CI 2.30 (1.30-4.08), and loss to follow-up history (aPOR 0.042);
95% CI 2.28 (1.03-5.07) were associated with risk of viral load suppression failure. While zidovudine-based factors were
found to be protective of viral load suppression failure (aPOR 0.041); 95% CI 0.34 (0.12-0.96).

Table 2 Bivariate Analysis Factors Associated with Unsuppressed Viral Load

Variable Unsuppressed Viral Load p-value POR (95% CI)
Yes n=62 No n=1141
n (%) n (%)

Age category
18-24 8 (12.9) 95 (8.3) 0.210 1.63 (0.75-3.53)
25-77 54 (87.1) 1046 (91.7)

Gender
Male 44 (71.0) 810 (71.0) 0.997 1.00 (0.57-1.75)
Female 18 (29.0) 331 (29.0)

BMI category
<18.5 kg/m? 21 (33.9) 278 (24.4) 0.092 1.59 (0.92-2.74)
>18.5 kg/m? 41 (66.1) 863 (75.6)

Health care type
Primary health care 2 (3.2) 24 (2.1) 0.505 1.65 (0.38-7.17)
Type C-D 8 (12.9) 88 (7.7) 0.138 1.80 (0.83-3.91)
Type A-B 52 (83.9) 1029 (90.2) | (ref)

Zidovudine based
Yes 9 (14.5) 269 (23.6) 0.099 0.55 (0.27-1.13)
No 53 (85.5) 872 (76.4)

Nevirapine based
Yes I (17.7) 180 (15.8) 0.680 1.15 (0.59-2.25)
No 51 (82.3) 961 (84.2)

ART duration
<5 years 49 (79.0) 757 (66.3) 0.039* 1.91 (1.03-3.57)
>5 years 13 (21.0) 384 (33.7)

WHO clinical stage
1n-v 44 (71.0) 617 (54.1) 0.009* 2.08 (1.19-3.64)
-1 18 (29.0) 524 (45.9)

Loss to follow up history
Yes 8 (12.9) 75 (6.6) 0.068 2.11 (0.97-4.59)
No 54 (87.1) 1066 (93.4)

Note: (¥) showed significant variable (p-value <0.05).
Abbreviations: POR, prevalence odds ratio; BMI, body mass index; ART, Antiretroviral Therapy.
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Table 3 Multivariate Analysis Factors Associated with Unsuppressed Viral Load

Variable Initial Model Final Model
p-value Adjusted POR (95% CI) p-value Adjusted POR (95% CI)

Age 18-24 years old 0.243 1.63 (0.72-3.68)

BMI <18.5 kg/m? 0.198 1.45 (0.82-2.57)

Health care type C-D 0.064 2.19 (0.96-5.03)

Zidovudine based regimen 0.077 0.39 (0.14-1.11) 0.041* 0.34 (0.12-0.96)
Nevirapine based regimen 0.010%* 3.71 (1.37-10.06) 0.008* 3.76 (1.41-9.99)
ART duration <5 years 0.024* 2.32 (1.12-4.80) 0.012* 2.46 (1.22-4.97)
WHO Clinical stage llI-IV 0.002* 2.66 (1.42-4.98) 0.004* 2.30 (1.30-4.08)
Loss to follow up history 0.058 2.18 (0.97-4.87) 0.042* 2.28 (1.03-5.07)

Note: (¥) showed significant variable (p-value <0.05).
Abbreviation: POR, prevalence odds ratio.

Discussion

This study aimed to evaluate antiretroviral therapy in HIV patients who followed the viral load examination months
program by the Ministry of Health. Indonesian Health facilities for HIV counseling and testing services were increasing
and continuing to grow in 2019. As test coverage increased, the number of people living with HIV/AIDS (PLWHA)
receiving testing, support, and treatment also increased. We took data from the main e-database called HIV AIDS
Information System (SIHA) which is the primary source of information on all HIV patients used across all the health
centers and hospitals in Indonesia. According to the SIHA report in 2019, there were 48% of PLWHA knew their status,
26% of PLWHA received ART, and only 9% of PLWHA underwent the viral load test. Nationally, among those received
ART and underwent viral load evaluation, there were 91% of PLWHA who had viral load suppression (viral load
<1000).” Indonesian Ministry of Health also reported in 2020 that only about 6.8% of PLWHA underwent viral load
testing, and among them, 89.1% achieved viral load suppression, slightly below the UNAIDS 2020 target.” Our study
showed the viral load suppression rate was 94.8%, slightly below third 95 targets UNAIDS.? Our study’s main result
showed that zidovudine-based regimen, nevirapine-based regimen, ART duration <5 years, WHO clinical stage III-IV,
and loss to follow-up history were risk factors associated with unsuppressed viral load.

We found that the majority of the total study population (90.8%) was in productive age, which is the range of ages
where the people are usually occupied with jobs (25—64 years old), with a median age of 36 years old. This result is
consistent with the PLWHA population in Indonesia according to SIHA, the study by Ssekalembeet al in Kediri, and
a previous study in Jawa Barat by Wisaksana et al. This population is the most susceptible to HIV infection by sexual
transmission. As highlighted by SIHA, the highest risk factor for HIV transmission is sexual transmission (homosexual
22.2% and heterosexual 16.5%) in Indonesia.>”*®

Nevirapine-based regimens were the strongest factor in unsuppressed viral load as patients with nevirapine-based
regimens were found to be greater three times at risk of facing suppression failure compared to theirs. Similarly, a study
conducted in Kenya by Kimulwo et al showed a greater risk of virological failure among HIV patients receiving
nevirapine because of poor adherence.'® Nevirapine, a class of nonnucleoside reverse transcriptase inhibitors (NNRTI)
has side effects (usually nausea, rash, weakness, fever, and headache) that often cause poor adherence.!!

The result showed that the ART duration <5 years increased the risk of unsuppressed viral load. This failure
suppression may be associated with drug resistance, incomplete virological response, or virological rebound.'?
Rosenblum et al study showed decreased virological failure risk with longer ART duration because HIV patients had
better adherence. Another study by Boakye et al in Ghana stated that shorter duration of ART (6 months—2 years) was
associated with failure of suppressing viral load.'>'*

Our study revealed that patients with WHO clinical stage III-IV had two times higher odds to develop unsuppressed
viral load. Similarly, studies were conducted in Western Ethiopia, Zimbabwe, Mozambique, and Swaziland. Virological
failure could be due to delayed ART initiation causing high viral load and low CD4 and increasing opportunistic
infections with pill burden that affected patient adherence.®
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Suboptimal adherence and poor adherence lead to viral rebound episodes (Bulage et al, 2017; O’Connor et al,
2017)."%'¢ Our study showed that loss to follow-up history had a higher risk for unsuppressed viral load. Consistently
with a previous study conducted in Jawa Barat by Wisaksana et al, that found treatment discontinuation history >1 month
significantly increased virological failure (OR 12.92; 95% CI 4.57-36.56, p-value <0.001).® This result was also shown
by Demsie DG.et al study in Ethiopia with AOR 5.4 (95% CI 2.61-10.45, p-value 0.002)."

We found that the zidovudine-based regimen had a protective effect and decreased virological failure risk by above
three times. This may be due to the usage of zidovudine in our center being limited to patients without severe
malnutrition or comorbidities. This finding is in agreement with other reports in Nigeria that zidovudine was superior
to tenofovir (HR 1.47, 95% CI 1.21-1.79) (Scarsie KKet al, 2016).'® Dafin et al found that the virological failure was
higher in the tenofovir population, this was associated with higher resistance risk NNRTIs and K65R mutation crossed
reaction in the tenofovir population.'®

The finding of the study had several limitations. We excluded more than the total sample we can analyze, the result
may not be generalized to the Jawa Barat population. We also did not evaluate previous therapy, viral load at initiation,
and comorbidities that may affect the risk of unsuppressed viral load. Despite its limitation, however, we believe that this
study provides important information which would be useful for the next study and viral load program priority in our
province.

Conclusion

Multivariate analysis showed that nevirapine-based, ART duration <5 years, WHO clinical stage III-IV, and loss to
follow-up history were significantly associated with unsuppressed viral load, while the zidovudine-based regimen had
a protective effect. Special attention should be given to HIV patients receiving ART who have those risk factors for early
recognition and management of treatment failure. We suggest further study in multiple ART centers by cohort method to
determine the predictor of unsuppressed viral load in HIV patients receiving ART.
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