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Background: Antiretroviral therapy (ART) regimen failure is linked to an increased risk of disease progression and death, while early
detection of ART failure can help to prevent the development of resistance. This study aimed to evaluate virological and immuno-
logical ART failure and predictors among HIV-positive adult and adolescent clients in southeast Ethiopia.
Methods: A retrospective cohort study was implemented from January 2016 to November 30, 2020; all HIV-positive nave patients on
follow-up during the study period from four hospitals were included. Virological and immunological treatment failure was the primary
outcome of the study. Cox proportional hazards regression models were employed for analysis. Hazard ratios with 95% confidence
intervals were reported and variables with p-values <0.05 were considered statistically significant predictors of treatment failure.
Results: A total of 641 HIV patients’ charts were reviewed, 62.6% of the study participants were females. Of the total study participants,
18.4% and 15% developed virological and immunological ART regimen treatment failure respectively. The median time to virological
failure was 40 months. WHO stage IV [AHR = 4.616; 95% CI: (2.136–9.974)], WHO stage III [AHR = 2.323; 95% CI: (1.317–4.098)],
poor adherence to HAART regimen [AHR = 3.097; 95% CI: (1.349–7.108)], and fair adherence [AHR = 2.058; 95% CI: (1.234–3.432)]
were significantly associated with virological treatment failure among adolescent and adult study participants in southeast Ethiopia.
Conclusion: The prevalence of virological treatment failure was 18.4% (95% CI: 15.4 −21.4) and the prevalence of immunological
treatment failure was 15% (95% CI: 11.8–18.4). WHO clinical stage III/IV and non-adherence were independent predictors of
virological ART treatment failure. Early management of clinical WHO stages and improving patients’ ART regimen adherence are
important to decrease the prevalence of ART regimen treatment failure.
Keywords: treatment failure, antiretroviral, predictors, HIV, Bale zone

Background
Human immunodeficiency virus (HIV) is one of the most predominant chronic health conditions which attacks the body’s
immune system and interferes with the ability to fight infection.1 In 2020, an estimated 37.0 million people worldwide were
living with HIV, with 1.5 million people newly infected and 0.68 million people dying from acquired immunodeficiency
syndrome (AIDS) related causes.2 Only three nations are on track to accomplish the worldwide target of a 75% decrease in
incidence. Africa accounted for 25.7 million of the total estimated 38.0 million individuals living with HIV in 2019.3

Despite making significant progress in preventing and controlling the HIV/AIDS epidemic over the years, the Sub-
Saharan African region currently has the highest HIV/AIDS burden in the world.4 In 2021, 616,105 persons living with
HIV/AIDS were registered in Ethiopia and almost 11,673 people die as a result of AIDS per year.5
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Because of the high adult and adolescent death rates in Sub-Saharan Africa, HIV/AIDS has the potential to have
a severe impact on particular societies’ socioeconomic growth. Despite advances achieved in the fight against HIV/AIDS
over the last decade, the pandemic remains one of the most serious threats to global health and is expected to stay one of
the world’s top causes of death and disability for years to come.6

Ethiopia is one of the low-income countries experiencing a high communicable disease burden, including human
immunodeficiency virus/acquired immunodeficiency syndromes (HIV/AIDS) which accounts for 70 disability-adjusted
life years per 100,000 individuals.7 In Ethiopia antiretroviral therapy (ART) began in 2003 and was scaled-up in 2005.
Since then, a total of 616,105 people living with HIV were actively on ART by 2020 with 78% ART coverage and
improved health and survival of patients in many parts of Ethiopia.8,9 Treatment among the population receiving ART in
Ethiopia is still a public health concern.10

In HIV/AIDS patients, ART failure increases medication toxicity and resistance. According to data from the US
Agency for International Development, 46% of HIV-infected individuals who failed first-line ART have a higher chance
of failing again on second-line treatment.11,12 To avoid unnecessary switching from first-line to second-line treatment,
confirmatory testing using a viral load test method is critical.13 Clinical and immunologic treatment failure criteria
missed 42% of the failures discovered by viral load testing and were found to be ineffective in predicting ART
virological failure.7 The gold standard for determining treatment success is plasma viral load monitoring.14 Virological
testing is useful in bolstering earlier research in the area and assessing treatment failure that was not determined by
utilizing gold standard measurement.15

ART regimens that do not achieve virologic suppression are linked to an increased risk of disease progression and
death.16 Although research indicates that 20% of patients with a regimen that did not achieve virologic suppression
experienced significant adverse effects by 30 months.18 While early detection of ART failure and rapid measure of
therapy can help to prevent the development of resistance.

The primary goal of highly active antiretroviral therapy (HAART) is to suppress plasma viral load below the detection
level and also restore and preserve immunologic function, improving the quality of life, and reducing vertical
transmission.17,18 There is currently little evidence on the virological measurement of ART failure and predictors
among HIV-positive adult and adolescent clients in Ethiopia and other low-income countries, particularly in Southeast
Ethiopia. Research on virological treatment failure among HIV patients is crucial to determine existing HIV treatment
status and determinants of treatment failure. The findings of the study will be used to identify effective measures for
preventing and controlling HIV treatment failure, as well as to design effective HIV treatment failure prevention
mechanisms and control programs that target health care providers. The study aims to evaluate virological and
immunological ART failure and predictors among HIV-positive adolescent and adult patients in southeast Ethiopia.

Methods
Study Area and Period
This study was conducted in the Bale zone and East Bale zone, Southeast Ethiopia. They are located in Oromia regional
state 430 km and 580km away from the capital city (Addis Ababa) of Ethiopia respectively. The topography of the land is
composed of 14.92% highland, 21.53% midland 63.55% lowland with an altitude of 300–4377m, and annual rainfall of
900–1400mm. According to the 2018 zonal report, there are 90 health centers and 323 health posts, and 4 hospitals
named Madda Walabu University Goba referral hospital (MWU-GRH), Robe hospital, Delomena hospital, and Ginnir
hospital in two Bale Zones. MWU-GRH, Robe hospital, and Delomena hospital are located in Bale Zone while Ginnir
hospital is in East Bale Zone. The data were collected from March 1 to 30, 2021 by retrieving the new ART client
document between January 1, 2016, and November 30, 2020.

Study Design and Population
A retrospective cohort study was implemented in four Bale Zone hospitals. All HIV-positive patients who had follow-up
services in the Bale Zones hospitals were the source population. Adult and adolescent clients who had HAART initiated
between January 1, 2016, and November 30, 2020 in the Bale Zones hospitals and fulfilled the inclusion criteria were the
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study population. Age greater than or equal to ten years and clients who had complete data were included in the study
whereas clients who had less than six months follow-up and patients who were transferred-in were excluded.

Sample Size Determination and Sampling Technique
We included all HIV positive patients being followed-up during the study period (641) from the four hospitals (Figure 1).

Measurement Variables, Data Collection Tools, and Procedures
Virological and immunological treatment failure was the dependent variable of the study. Patient-related variables
included age, sex, marital status, occupational status, residence, and disclosure status. Disease-related variables such
as functional status, WHO stage, hemoglobin level, opportunistic infection, type of regimen, adherence, drug toxicity,
and CD4 count were predictors. The standard registration logbook for ART patients developed by the federal ministry of
health was used to develop data abstraction format. Data on CD4+ T-cells count which was measured at baseline and at
six months interval thereafter during regular follow-up visit were collected from medical charts. Data were extracted by
the data clerk BSc nurses. Data collectors were provided with intensive training on the objective of the study, contents of
data abstraction format, and how to maintain privacy of the study subjects. The data collection process was supervised by
principal investigators and supervisors. Time to treatment failure after starting first-line ART was calculated in months
using the time between dates of treatment initiation to the date of event or date of censoring.

Data Quality, Management, and Analysis Procedure
Data were checked for completeness before EpiData entry. During data entry, EpiData double-entry validation was used
to check the accuracy of data entry. Data were entered into the data entry template of EpiData 3.1 and exported to
Statistical Package for the Social Sciences (SPSS) 26.0 version (IBM Corporation 2019) for data analysis. Descriptive
statistics such as frequency, median, mean and standard deviation were computed for all continuous and categorical
variables. Person time contributions of each study participant were calculated by comparing the duration of ART and
treatment failure as an outcome variable. The Kaplan Meier curve with Log rank test was used to describe the probability
of survival without treatment failure. To identify the predictors of treatment failure, bivariate and multivariable Cox

Figure 1 Workflow of the study participants’ inclusion criteria.
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proportional hazards regression models were employed. Both crude and adjusted hazard ratios with 95% confidence
intervals were reported, and variables with p-values <0.05 in the Cox regression model were considered statistically
significant predictors of treatment failure.

Operational Definition
Immunologic failure: CD4 count at or below 250 cells/mm3 following clinical failure or persistent CD4 levels below 100
cells/mm3.16

Virologic failure: refers to the inability to achieve or maintain viral suppression below a certain threshold. Viral
failure is defined by a persistently detectable viral load exceeding 1000 copies/mL (two consecutive viral load
measurements within a 3-month interval with adherence support between measurements) after at least 6 months of
using ART.16

Adherence :
Number of dose regimens of HAART taken

Number of prescribed regimen doses of HAART
� 100%

Good adherence > 95%, fair adherence 85–95% and poor adherence < 85% doses taken.19–21

Result
Socio-Demographic Characteristics of the Study Participants
A total of 641 HIV-positive patients’ charts were reviewed. The mean age of study participants was 34.24 with a standard
deviation of +11.085. More than half (62.6%) were females, 37.3% of the study participants were living in the rural area
of the study zones. Educational status of the participants: 28.5% had no formal education, 272 (37.8%) had primary
education, and 7.2% had college education and above. Almost one-fourth 155 (24.2%) were housewives (occupation)
(Table 1).

Clinically Related Data of the Study Participants
From the clinically related document reviewed data, 53 (84.1%) had working functional status, 85 (13.3%) ambulatory,
and 17 (2.7%) had bedridden functional status at initiation of ART. The majority (553 (86.3%)) of study participants were
clinical WHO stage I, 34 (5.3%), and 44 (6.9%) were clinical WHO stage II and WHO stage III respectively. Of the total
study participants, 204 (31.8) were developing opportunistic infection whereas 434 (67.1%) did not develop an
opportunistic infection. From total clients receiving ART regimens, more than 85% had good adherence to HAART
regimens, 9.8% and 4.1% had fair and poor adherence to HAART regimens respectively. From the total 641 study
participants, 18.4% (95% CI: 15.4 −21.4) had viral load above 1000 copies/cells and were considered as virological
failure, 81.6% (95% CI: 78.6–84.6) were censored observations. Similarly, from the total (641) study participants, 15%
(95% CI: 11.8–18.4) had immunological failure (Table 2). As shown in Figure 2, bacterial infection and diarrhea were
commonly occurring opportunistic infections followed by zoster and pneumocystis pneumonia and toxoplasmosis was
the least occurring opportunistic infections (Figure 2).

Predictors of Virological Treatment Failure Among HIV Positive Adult Patients at Bale
Zone Hospitals
The association of each independent variable was checked using Cox proportional hazards regression, those with a value
less than 0.25 were selected for multivariable Cox proportional hazards regression model based on that WHO stage
during treatment initiation. WHO stage during data collection and adherence to HAART regimen were predictors of
virological treatment failure among adolescent and adult study participants in southeast Ethiopia.

Multivariable hazards Cox regression showed that WHO stage at the initiation of ART was a predictor of virological
treatment failure based on: WHO stage IV was 4.616 more likely to develop virological treatment failure as compared to
WHO stage I [AHR = 4.616; 95% CI: (2.136–9.974)]. Similarly, baseline WHO stage III was shown to be a statistical
predictor of virological treatment failure [AHR = 2.323; 95% CI: (1.317–4.098)] as compared to baseline WHO stage

https://doi.org/10.2147/HIV.S354716

DovePress

HIV/AIDS - Research and Palliative Care 2022:1476

Mamo et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


I. Clients with poor adherence to HAART regimen were 3.097 times more likely to experience virological treatment
failure as compared to clients with good adherence [AHR = 3.097; 95% CI: (1.349–7.108)]. Fairly adherent clients were
found to be significantly associated with higher odds of virological treatment failure when compared to good adherence

Table 1 Socio-Demographic Data of Virological and Immunological Antiretroviral Treatment Failure and Predictors Among HIV-
Positive Adult and Adolescent Patients at Bale Zone Hospitals, Southeast Ethiopia (n = 641)

Variables Variables Category Frequency (%) Time to Virological Failure Pooled Log
Rank

Median (95% CI)

Suppressed Not-Suppressed

Age Mean with a standard
deviation

34.24 ±11.08

Sex Male 240(37.4) 188 52 0.043 38(35.1–40.9)

Female 401(62.6) 401 66

Residency Urban 40(62.7) 188 52 0.311 42(39.4–44.6)

Rural 239(37.3) 401 66 38(36.1–39.9)

Educational status No formal education 183(28.5) 151 32 0.480 39(37.7–40.3)

Primary school 242(37.8) 192 50 39(34.1–43.9)

High school 170(26.5) 139 31 42(33.6–50.4)

Collage and above 46(7.2) 41 5 40

Occupational

status

Farmer 129(20.10) 96 33 0.023 38(32–44)

Merchant 133(20.7) 111 22 42(38.5–45.5)

Employee 101(15.8) 93 8 40

Daily laborer 47(7.3) 38 9

Housewife 155(24.2) 124 31 39(33.7–44.3)

Other 76(11.9) 61 15 36(22.3–49.7)

Marital status Single 111(17.3) 89 22 0.567 42

Married 363(56.6) 301 62 40(37.7–42.3)

Divorced 121(18.9) 99 22 39(26.2–51.8)

Widowed 46(7.2) 34 12

HIV disclosure

status

Disclosed 481(75.0) 390 91 0.504 39(37.1–40.9)

Not disclosed 81(12.6) 69 12 42(33.6–50.4)

Unknown status 79(12.3) 64 15

BMI during data

collection

Mean with a standard

deviation

21.41 ± 3.71 21

ART follow-up

hospital

MWU-GRH 275(42.9) 217 58 0.116 42(30.7–53.3)

Robe 207(32.3) 181 26 40(37.9–42.1)

Ginnir 99(15.4) 75 24 39(34.5–43.5)

Delomena 60(9.4) 50 10 42(19.3–64.7)

Note: Some variables do not add up to 641 because of missing data.
Abbreviations: BMI, body mass index; ART, anti-retroviral therapy; MWU-GRH, Madda Walabu University Goba referral hospital.

HIV/AIDS - Research and Palliative Care 2022:14 https://doi.org/10.2147/HIV.S354716

DovePress
77

Dovepress Mamo et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 2 Clinically Related Data of Virological and Immunological Antiretroviral Treatment Failure and Predictors Among HIV-Positive
Adult and Adolescent Patients at Bale Zone Hospitals, Southeast Ethiopia (n = 641)

Variables Variables Category Frequency
(%)

Time to Virological Failure Pooled Log
Rank

Median
(95% CI)

Suppressed Not
Suppressed

Baseline functional status Ambulatory 85(13.3) 59 26 0.001 39(29.3–48.7)

Working 539(84.1) 456 83 41(38.3–43.7)

Bedridden 17(2.7) 8 9 26(10.5–41.5)

Functional status during data

collection

Ambulatory 40(6.2) 35 5 0.153 40(37.7–42.3)

Working 587(91.6) 481 106 36(25.5–47.5)

Bedridden 14(2.2) 7 7 40(37.6–42.4)

WHO stage at ART initiation Stage I 276(43.1) 255 21 0.001

Stage II 133(20.7) 98 35 39(35.8–42.2)

Stage III 201(31.4) 151 50 36(33.4–38.6)

Stage IV 31(4.8) 19 12 24(37.6–42.4)

WHO stage during data collection Stage I 553(86.3) 486 67 0.001

Stage II 34(5.3) 28 6 42

Stage III 44(6.9) 8 39 24(20.7–27.3)

Stage IV 10(1.6) 1 9 18(14.0–22.0)

Hemoglobin level at ART initiation Mean with a standard

deviation

12.35(2.34) 12.3

Hemoglobin level during data

collection

Mean with a standard

deviation

13.15(2.41) 13

Opportunistic infection Yes 204(31.8) 145 59 0.001 36(33.8–38.2)

No 434(67.7) 378 56

Baseline adult ART regimens 1c(AZT+3TC+NVP) 42(6.6) 31 11 0.517 42

1d(AZT+3TC+EFV) 32(5.0) 26 6 41

1e(TDF+3TC+EFV) 415(64.7) 343 72 39

1f(TDF+3TC+NVP) 29(4.5) 22 7 30

1g(ABC+3TC+EFV) 52(8.1) 41 11

1h(ABC+3TC+NVP) 1(0.2) 1 0

1j(TDF+3TC+DTG) 49(7.6) 42 7

1i(Others_) 14(2.2) 11 3

Adherence Good 552(86.1) 552 61 0.001

Fair 63(9.8) 63 41 25(22.7–27.3)

Poor 26(4.1) 26 16 24(21.6–26.4)

Drug toxicity Yes 103(16.3) 71 32 0.003 36(33.0–39.0)

No 527(82.2) 441 86 42(38.9–45.1)

(Continued)
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among adolescent and adult study participants in southeast Ethiopia [AHR = 2.058; 95% CI: (1.234–3.432)]. Those with
WHO stage IV during data collection were 3.054 more likely to develop virological treatment failure as compared to
those with WHO stage me [AHR = 3.054; 95% CI: (1.227–7.600)]. Similarly, WHO stage III during data collection was
found to be significantly associated with biological treatment failure [AHR = 3.309; 95% CI: (1.884–5.813)] as compared
to WHO stage I during the data collection period (Table 3).

Discussion
The result of this study showed that the prevalence of virological treatment failure was high. WHO stage and adherence
to HAART regimen were significantly associated with virological treatment failure among adolescent and adult study
participants in southeast Ethiopia. The median time of ART initiation to virological failure was 40 weeks (range: 37.6–
42.4 weeks) (Figure 3).

Table 2 (Continued).

Variables Variables Category Frequency
(%)

Time to Virological Failure Pooled Log
Rank

Median
(95% CI)

Suppressed Not

Suppressed

Immunological failure No 447(85) 410 37 0.001

Yes 79(15) 9 70 20(15.4–24.6)

Virological failure No 523(81.6) 523 118 40(37.6–42.4)

Yes 118(18.4)

Abbreviations: WHO, World Health Organization; ART, anti-retroviral therapy.

Figure 2 Types of frequently occurring opportunistic infections in HIV-positive patients.

HIV/AIDS - Research and Palliative Care 2022:14 https://doi.org/10.2147/HIV.S354716

DovePress
79

Dovepress Mamo et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


This prevalence rate is comparatively similar to different studies from Ethiopia: virological ART treatment failure in
Welo was 15.9%,22 a study done in Gonder showed 20.3%,20 15.7% of patients experienced immunological treatment
failure in Ethiopia.23 This study is also in line with Enderis et al’s study in Arba-Minch in which 17.42% developed
treatment failure,11 the study conducted in Harar which showed 21.1%,24 Nega et al’s 16.6%, and Wondie et al’s study
showed 15.9% ART treatment failure respectively.22,25 When we compare the studies done in Africa, it is still in line with
a study done by Rawizza et al in Nigeria which showed 21.6%18 and a study done in Tanzania which showed 19%.26

Similarly, this study was also in line with a study done in China: 13.4%27 and India: 16.5%.28

The finding of this study is lower than the finding from Adigrat, in which immunologic and virologic overall
prevalence of treatment failure was 27.48%.29 The difference is that in the study done by Demsie et al, the prevalence
report was both cumulative overall result of both immunologic and virologic ART treatment failure. Similarly, it is lower
than that of the study conducted by Gesesew et al in South West Ethiopia which was 25.1%30 and Lenjiso et al’s study in
Dire Dawa which was 22.7%.31 The finding was lower than in studies conducted in other countries: Mozambique
24.4%,32 study conducted in Canada 37.1%,33 in Peru 24.0%,34 and study done in Saudi was 23.4.35 The variation may
be due to the lifestyle difference between countries. Many national recommendations now advocate either targeted or
routine viral load monitoring, and governments are working to expand access to these methods. Regular access to routine
viral load testing, on the other hand, remains limited, and this has been highlighted as a major explanation for lower-than-
expected rates of detected treatment failure in resource-limited settings.16,36 It is important to ensure that those receiving
ART remain in care and on effective therapy.13,19

Table 3 Predictors of Virological Treatment Failure Using Bivariable and Multivariable Cox Regression Analysis Among Adolescent
and Adult ART Clients in Southeast Ethiopia (n = 641)

Variables Characteristics Binary Cox-Regression Multiple Cox-Regression

P value CHR (95%) P-value AHR (95%)

Baseline functional status Working

Ambulatory 0.007 0.541(0.347–0.842) 0.543 0.862(0.534–1.392)

Bedridden 0.045 2.189(1.019–4.699) 0.209 1.698(0.744–3.879)

WHO stage at ART initiation Stage I

Stage II 0.001 3.088(1.795–5.312) 0.025 1.960(1.086–3.537)

Stage III 0.001 3.391(2.033–5.657) 0.004 2.323(1.317–4.098)

Stage IV 0.001 7.091(3.474–14.476) 0.001 4.616(2.136–9.974)

WHO stage during data

collection

Stage I

Stage II 0.389 1.445(0.626–3.336) 0.351 1.503(0.639–3.533)

Stage III 0.001 5.637(3.925–8.875) 0.001 3.309(1.884–5.813)

Stage IV 0.001 7.789(3.861–15.716) 0.016 3.054(1.227–7.600)

Opportunistic infection Yes 0.001 2.116(1.466–3.055) 0.127 0.675(0.408–1.118)

Drug toxicity Yes 0.004 1.814(1.205–2.730) 0.263 1.303(0.819–2.073)

Adherence Good

Fair 0.001 3.680(2.505–5.407) 0.006 2.058(1.234–3.432)

Poor 0.001 5.534(2.534–12.119) 0.008 3.097(1.349–7.108)

Abbreviations: CHR, crude hazard ratio; AHR, adjusted hazard ratio; WHO, World Health Organization.
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The finding of the study is higher than that of the study conducted in southeast Ethiopia: 2.4%,15 in Mekelle: 11.5%,9

Asgedom et al’s study: 4.5%,37 and the study conducted in St. Luke and Tulubolo Hospitals: 6.8%38 and in Southern
Ethiopia: 11.1%.39 The variation may be due to sampling size, method of analysis as well as the method of treatment
failure measurement, for example, in Hailu et al’s study, Yirdaw et al’s study, Haile et al’s study,9,15,39 and Bayou et al’s
study,38 prevalence of treatment failure was assessed immunologically, which has a low detection rate of treatment
failure. The finding of this study is lower than the studies done in the rest of the world: such as studies done in Kenya:
6%,40 in Uganda: 11%,41 in Vietnam: 6.6%,42 and studies done in China: 11.8%.27 The discrepancy may be due to the
cultural and economic differences from the people of Ethiopia, sample size, and maybe the policy difference between
countries regarding start of ART regimens and patient adherence to their medication.

The median time of ART initiation to virological failure was 40 weeks (range: 37.6–42.4 weeks). The finding of ART
initiation to treatment failure study done in 1.8 Years.39 The variation in the study population included in Yirdaw et al’s
study was all age groups, and all patients on regimen starting from ART initiation were included.

Regarding the predictors of virological treatment failure, the finding of our study showed WHO stage IV
was significantly associated with ART treatment failure. This is similar to a finding of an Adigrat study in which
WHO stages III/IV were significantly associated with treatment failure in multivariable analysis.29 Likewise, in Huang
et al’s study in China, patients with WHO clinical stage IV were 4.16 times more likely when compared with those with
stage I.27 The severe AIDS symptoms which have been categorized under WHO stage III and IV were the predictors for
ART regimen treatment failure. Early intervention and serious follow-up of opportunistic infections which are character-
ized by stage IV/III are crucial to minimize treatment failure.

Those with poor adherence level were three times more likely to develop virological treatment failure when compared
to those with good adherence level. The finding of this study was consistent with the finding from another study,
accordingly, Wendie et al’s study done in Welo showed poor adherence was significantly associated with virological
failure.22 Similarly, in Asgedom et al’s study, non-adherent study participants were five times more likely to experience

Figure 3 Kaplan Meier curve analysis of virological treatment failure starting from six months of follow-up.
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immunological failure compared with those who had good adherence.11,37 Also, it is similar to studies conducted in
North Ethiopia,9,43 southwest Ethiopia,30 Northeast Ethiopia,44 Southeast Ethiopia,15 a study conducted in Uganda,41 in
Mozambique,32 in Peru,34 and a study conducted in India.28

The median time to virological treatment failure for patients who had good adherence was 24 months and for fairly
adherent patients the median time to biological failure was 25 months, and for non-adherent patients time to virological
failure was less than the median time (Figure 4). Due to a lack of adherence programs, loose peer educator activities,
poor adherence, and over-adherence, meaning when patients anticipate pill counts, they may remove pills without
swallowing them to make their adherence appear desirable resulting in over 100% adherence,21 patients might have
incomplete viral suppression leading to higher rates of ART virological and immunological treatment failure, addition-
ally, some professionals have expressed reluctance to advise patients to stick to their regimen while initiating ART
medications at various units.45,46 Unlike other studies, TB co-infection, being male, BMI and regimen type, and duration
of treatment period were not statistically significant in our study.47

This study has the strength of having used virological treatment failure measurement which does not underestimate
treatment failure like clinical and immunological treatment failure measures, and it also has the strength of multi-center
treatment settings. Even though the study has these strengths, the study has the limitation of using secondary data which
miss fundamental variables which should be considered. Due to time and financial problems, we applied the retrospective
cohort study design but a prospective cohort study is preferable.

Conclusion
The prevalence of treatment failure in the study area is higher when compared to the previous studies done by using
clinical and immunological measurements. WHO clinical stages and non-adherence to HAART regimens are independent
predictors of virological ART regimen treatment failure. ART treatment failure in Bale and East Bale zone hospitals
needs attention from ART program coordinators, health care workers, and stakeholders. Early management of clinical
WHO stages, reassurance regarding test and treatment, prevention and control of opportunistic infection, and improving
patients’ ART regimen adherence are important to decrease the prevalence of ART regimen treatment failure.

Abbreviations
AIDS, acquired immunodeficiency syndrome; ART, antiretroviral therapy; HAART, highly active antiretroviral therapy;
HIV/AIDS, human immunodeficiency virus/acquired immunodeficiency syndromes; HIV, human immunodeficiency

Figure 4 Relationship between time to virological treatment failure and adherence to antiretroviral medication.
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WHO, World Health Organization.
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