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Background: Highly active antiretroviral therapy has dramatically altered progression of 
HIV infection and significantly improved patients’ quality of life. However, drug resistance 
with consequent treatment failure raises the need for much more expensive and toxic second- 
line regimens. Thus, this study aimed at investigating the predictors of virologic failure 
among adults in Northeast Ethiopia.
Methods: A retrospective cohort study was carried out among adults who started first-line 
antiretroviral treatment from September 2005 to January 2018. Data were collected from 
patients’ medical records, entered and validated using EpiData version 3.1 and then exported 
to SPSS version 20 for analysis. Binary logistic regression was carried out; odds ratio with 
95% CI was used to identify covariates associated with virologic failure. Statistical signifi
cance was considered at p-value <0.05.
Results: A total of 384 patients with mean age of 35.73±9.44 years were consecutively 
enrolled; of which, 213 (55.5%) were females, 255 (66.4%) had WHO clinical stage III/IV, 
and 130 (33.9%) had baseline CD4 count <100 cells/mm3. Mean baseline CD4 count was 
179 cells/mm3 (range: 2–853 cells), and 158 (41.1%) participants were on AZT/3TC/NVP. 
Virological failure was diagnosed among 61 (15.9%) patients. The mean time to virologic 
failure after initiation of ART was 63.80 months (range: 17–150 months). After adjusting for 
other confounders, risk of experiencing virologic failure was significantly associated with 
being divorced (AOR 3.40, 95% CI 1.20–9.59), being naïve to ART (AOR 2.55, 95% CI 
1.23–5.28), low (<100) baseline CD4 count (AOR 2.39, 95% CI 1.03–5.54) and nonadher
ence (AOR 6.73, 95% CI 3.29–13.76).
Conclusion: In this study, the prevalence of antiretroviral treatment failure was 15.9%. 
Being divorced, being naïve to antiretroviral therapy, low (<100 cells/mm3) baseline CD4 
count and nonadherence were found to be significant predictors of virologic failure. ART 
programs should focus on early HIV diagnosis and ART initiation as well as enhanced 
adherence support.
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Introduction
Combatting the epidemics of human immunodeficiency virus (HIV) continues to be 
a major challenge to global health remaining in the top 10 leading causes of death 
worldwide. By the end of 2018, approximately 37.9 million people were living with 
HIV worldwide. Of which, 23.3 million people were accessing antiretroviral therapy 
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and global coverage of antiretroviral therapy among adults 
aged 15 years and older reached 62%. Antiretroviral therapy 
(ART) coverage in Sub-Saharan Africa increased from 24% 
in 2010 to 54% in 2015. Annual AIDS-related deaths have 
decreased by 43% and 36% worldwide and in Sub-Saharan 
Africa, respectively.1–3

Highly active antiretroviral therapy (HAART) has dra
matically altered the natural progression of HIV infection, 
and significantly improved patients’ quality of life.4 

Virologic response to HAART results in a substantial rise 
in CD4 cell counts which is central to the restoration of 
integrity of the immune system.5,6 However, studies 
around the world revealed that antiretroviral treatment 
failure and the need for much more expensive and much 
more toxic second-line regimens are a major concern.7–13 

WHO’s Report on HIV drug resistance 2017 demonstrates 
a steady increase in the prevalence of HIV drug resistance 
in individuals initiating first-line ART since 2001, most 
notably in Southern and Eastern Africa.14 Several studies 
have also investigated risk factors for poor responses to 
HAART including old age, poor adherence, CD4 cell 
count <200 cells/mm3, advanced clinical stage, nucleo
side-only regimen, viral load, pretreatment, prior virologic 
failure and financial insecurity.5,7-9,15–21

Monitoring of HIV RNA and CD4 count every 3 to 6 
months to identify treatment failure is essential to ensure 
that ART remains potent and to enable timely switches 
from first- to second-line therapy.22 However, global and 
local studies revealed that the probability of detecting 
treatment failure and switching to second-line therapy 
was limited. Delayed switching increases levels of resis
tance to commonly used antiretroviral drugs and further 
jeopardizes the success of antiretroviral therapy; on the 
other hand, early, unnecessary switching may reduce treat
ment options and increase costs.6,23,24 Viral load is recom
mended as the preferred monitoring approach, though 
WHO guidelines suggest using immunologic and clinical 
criteria for making decisions about treatment failure in 
resource-limited settings.25,26

Knowledge of treatment failure trends and predictors 
among HIV-positive patients in the era of HAART in devel
oping countries like Ethiopia is virtually limited.6,7,27–30 The 
emergence of resistant viruses resulting in treatment failure is 
inevitable and should be anticipated proactively so that 
patients will be timely switched to second-line regimen in 
order to have a sustained viral suppression. Understanding 
the magnitude of the problem and factors that are associated 
with treatment failure could be a key step in offering stringent 

care for those at risk. To date, the prevalence of virological 
failure and its predictors among adults on highly active 
antiretroviral therapy have not been investigated at hospitals 
of South Wollo Zone. Thus, this study was aimed at filling 
this gap so that, strategies can perhaps be developed to 
address these risk factors, or subjects at risk can become 
candidates for close monitoring.

Methods and Participants
Study Design, Area and Period
A retrospective cohort study was conducted from 
September 2018 to January 2019 among HIV-positive adults 
on a standard first-line antiretroviral treatment at two govern
mental hospitals in Dessie town. These were Boru Meda and 
Dessie Referral Hospitals. The study was conducted in com
pliance with the Declaration of Helsinki after approval by 
institutional review committee of Wollo University and 
a subsequent permission from each hospital.

Study Population and Eligibility Criteria
All HIV-infected patients aged 15 years and above who 
started HAART from September 2005 to January 2018 and 
had been treated for at least 12 months with two consecu
tive documented viral load test results as well as pre- and 
post-ART CD4 cell counts were eligible for enrolment in 
the study. On the other hand, transfer in/out cases, lost to 
follow-up and patients with incomplete medical records 
were excluded.

Sample Size Determination and Sampling 
Procedure
The required sample size was calculated using single popula
tion proportion formula with the following assumptions: true 
population proportion or estimated prevalence (P) = 0.5, 
absolute precision (d) = 0.05, and 95% confidence level to 
be 384. Since there was no prior similar study in the study 
area, the true population proportion was taken to be 50%. 
Participants were consecutively enrolled based on their refill 
appointment; thus, simple random sampling technique was 
used.

Study Variables
Virological failure, defined as a persistently detectable viral 
load exceeding 1000 copies/mL based on two consecutive 
measurements within a three-month interval after at least six 
months of antiretroviral treatment, was the primary outcome 
variable of the study. Socio-demographic characteristics 
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(age, gender, educational level, marital status, social drug 
use), nutritional status, tuberculosis coinfection, WHO clin
ical stage at initiation, baseline CD4 cell count previous 
exposure to ART, first-line regimen given and level of adher
ence were the predictor variables.

Data Collection Procedure
Socio-demographic characteristics, baseline and follow-up 
clinical and laboratory data, and treatment outcomes were 
collected from patients’ medical records using a structured 
and pretested data abstraction format. Unique ART num
bers were used to identify individual participants. The data 
abstraction format was adopted from ART intake and 
follow-up forms of ART clinics. It was pretested on trans
ferred-in patients found in one of the study facilities. 
Patient intake form, follow-up card and ART registers as 
well as the electronic information database were used as 
data sources. Other clinical charts including laboratory test 
results were also used to collect retroviral load and CD4 
cell counts. Patients were retrospectively followed from 
the date of enrolment to HAART initiation.

Data Quality Assurance
The data collection tool was pretested for applicability. Data 
collectors and supervisors were trained. Data were checked 
for completeness within 24 hours. Data coding, cleaning and 
verification were done before entry. Ambiguities were 
cleared by discussion among the research team.

Data Processing and Analysis
Data were entered into computer using EpiData version 3.1 
and exported to the Statistical package for Social Science 
(SPSS) version 20.0 for analysis. Descriptive statistics were 
applied for the analysis of patient characteristics. Survival 
analysis was performed to determine the mean time to treat
ment failure after initiation of the first-line regimen. Binary 
logistic regression models were used to identify significant 
predictors of treatment failure. The following variables were 
considered as potential predictors: gender, age, residence, 
educational status, marital status, social drug use, BMI, base
line WHO clinical stage, TB, ART regimen, baseline CD4 
cells, and adherence. Odds ratios (OR) with the 95% con
fidence intervals were presented. A 2-sided p-value of <0.05 
was considered to be statistically significant.

Ethical Considerations
The study was conducted in accordance with the 
Declaration of Helsinki ethical principles for medical 

research involving human subjects after approval by insti
tutional review committee of Wollo University and 
a subsequent permission from each hospital. Informed 
consent was waived by Institutional Review Committee 
of Wollo University and respective hospitals due to the 
retrospective nature of the study, as all the data were 
extracted from patients’ medical records. The confidenti
ality of information obtained from each study participant 
was guaranteed by omitting names or any personal identi
fiers. Moreover, the collected data were kept safe through
out the whole process of the research work to limit data 
accessibility to a third party.

Definition of Terms and Explanations
1. Baseline CD4 count is the latest value measured 

before initiation of therapy.
2. HAART is the combination of antiretroviral treat

ment with at least three drugs, including at least one 
non-nucleoside reverse-transcriptase inhibitor 
(NNRTI) or a protease inhibitor (PI), and/or abaca
vir, or a treatment regimen with a combination of 
a NNRTI and a boosted PI.

3. Virological failure is defined by a persistently 
detectable viral load exceeding 1000 copies/mL 
(based on two consecutive measurements within 
a three-month interval) after at least six months of 
using antiretroviral drugs; defined per World Health 
Organization criteria.25,26

4. Adherence was assessed by patient self-report of 
missed doses and calculated using the following 
formula:

% Adherence ¼

# doses should have
been taken � #missed doses

� �

# doses should have been taken
� 100 

Adherence is considered optimal when its rate is 
greater than or equal to 95%.

Results
Sociodemographic and Baseline Clinical 
Characteristics of Study Participants
Three hundred eighty-four eligible participants were enrolled 
in the study. Of which, 213 (55.5%) of them were females. 
The mean age of patients at the time of HAART initiation 
was 35.73 ± 9.44 (minimum 15, maximum 80) years. More 
than half of the patients, 195 (50.8%) were married; 147 
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(38.3%) attended primary school; and 214 (55.7%) were 
urban dwellers. Of the total 384 study participants, 125 
(32.6%) were underweight with body mass index of 
<18.5 kg/m2; 60 (15.6%) use social drugs like Khat, alcohol, 
or cigarette; 57 (14.8%) were diagnosed with active tubercu
losis; and 226 (58.9%) of them were ART naïve.

Regarding the severity of disease, 255 (66.4%) of the 
participants were categorized under WHO clinical stage 
III/IV and 130 (33.9%) of them had a baseline CD4 cell 
count of <100 cells/mm3. The mean baseline CD4 cell 
count was 179 cells/mm3 (minimum 2, maximum 853). 
Concerning primary prophylaxis against common oppor
tunistic infections, 349 (90.9%) and 270 (70.3%) of the 
participants were appropriately prescribed with cotrimox
azole and isoniazid preventive therapies, respectively. The 
predominant HAART regimen was a combination of 
Zidovudine, Lamivudine and Nevirapine (AZT/3TC/ 
NVP) accounting for 158 (41.1%) and 199 (51.8%) of 
the study participants were initiated on NVP-based regi
men (Table 1).

Treatment Outcome After Initiation of 
HAART
Of the total 384 study participants, 65 (16.9%) were not 
adherent to their recommended ART regimen; 162 
(42.2%) had documented history of at least one adverse 
drug reaction; and 61 (15.9%) experienced antiretroviral 
treatment failure confirmed by retroviral load test. The 
mean time to develop treatment failure after initiation of 
first-line regimen was 63.80 months which ranges from 17 
to 150 months. The mean duration of follow-up on 
HAART was 76.91±31.9 months with minimum 15 
months and maximum 150 months of follow-up (Table 2).

Predictors of Antiretroviral Treatment 
Failure
Bivariate analysis of the factors revealed that being naïve 
to antiretroviral therapy (crude odds ratio (COR) 1.83, 
95% confidence interval (CI) 1.01–3.31) and nonadher
ence (COR 5.96, 95% CI 3.24–10.94) were associated 
with the risk of antiretroviral treatment failure. On the 
other hand, the antiretroviral therapy regimen TDF/3TC/ 
NVP was found to be protective of treatment failure (COR 
0.11, 95% CI 0.02–0.84). But in multivariate logistic 
regression being divorced, being naïve to antiretroviral 
therapy, low (<100 cells/mm3) baseline CD4 cell count 

and nonadherence were found to be significant predictors 
of antiretroviral treatment failure (Table 3).

Nonadherence was the strongest predictor of treatment 
failure as patients with poor adherence were found to be 
greater than six times at risk of facing treatment failure 
compared to their counterparts (adjusted odds ratio (AOR) 
6.73, 95% CI 3.29–13.76). The risk of experiencing treat
ment failure was more than three times (AOR 3.40, 95% 
CI 1.20–9.59) among divorced individuals than those who 
never get married. Patients who were naïve to antiretro
viral therapy were more than twice at risk of having 
treatment failure than patients who were on any other 
antiretroviral regimen (AOR 2.55, 95% CI 1.23–5.28).

Similarly, patients with low (<100 cells/mm3) baseline 
CD4 cell count were greater than twice more likely to have 
treatment failure compared to patients with baseline CD4 
cell count of >200 cells/mm3 (AOR 2.39, 95% CI 1.03–
5.54). However, no statistically significant association was 
found by multivariate analysis between treatment failure 
and the following covariates: sex, age, residency, body 
mass index, educational level, social drug use, tuberculosis 
coinfection, baseline WHO clinical stage and first-line 
ART regimen.

Discussion
Prevention, monitoring and timely response to population 
levels of HIV drug resistance are critical to achieving the 
WHO/UNAIDS 90–90–90 targets for 2020 that 90% of 
people living with HIV know their HIV status, 90% of 
those who know their HIV-positive status are accessing 
treatment and 90% of the people receiving treatment hav
ing suppressed viral loads. However, assessment of pro
grammatic quality of care indicators (ie, retention on ART 
at 12 months after initiation, viral load testing coverage, 
viral load suppression at 12 months, drug stock out and 
proportion of people on second-line ART) associated with 
the prevention of HIV drug resistance shows that Ethiopia 
attained none of these key indicators as reported during the 
years 2015–2017.31

Timely identification and switching of antiretroviral 
treatment failure are key components for HIV programs. 
Staying on a failing regimen is associated with an 
increased risk of mortality. In addition to this, it promotes 
the transmission of resistant viruses in the community and 
also it limits the development of potent and tolerable regi
mens in the future. This study was aimed to determine the 
prevalence and associated factors of treatment failure 
among HIV/AIDS patients on HAART.

Fentie Wendie and Workneh                                                                                                                                     Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                   

HIV/AIDS - Research and Palliative Care 2020:12 396

http://www.dovepress.com
http://www.dovepress.com


According to this study, the prevalence of treatment fail
ure, defined as retroviral load >1000 copies/mL, was 15.9%. 
This finding was in agreement with studies done in Southern 
Ethiopia 11.1%,24 Northwest Ethiopia 14.7%,10 Northern 
Ethiopia 11.5%,32 Addis Ababa, Ethiopia 19.8%,33 Uganda 

11%,34 Tanzania 19%,27 India 16.5%35 and China 11.8%.11 

However; our finding was lower than findings of prior 
researches conducted in Southwest Ethiopia 25.1%,36 

Eastern Ethiopia 22.7%,37 Mozambique 24.4%,8 Europe 
23.4%,38 Canada 37.1%,12 Vietnam 23%,13 Saudi Arabia 

Table 1 Sociodemographic and Baseline Clinical Characteristics of Patients on HAART in Northeast Ethiopia: 2005–2019 (N: 384)

Baseline ART Regimen Total

AZT/3TC/NVP AZT/3TC/EFV TDF/3TC/EFV TDF/3TC/NVP

Sex Male 52 44 61 14 171 (44.5%)

Female 106 26 54 27 213 (55.5%)

Age, mean: 35.73 ≤35 years 10 27 59 21 208 (54.2%)

>35 years 57 43 56 20 176 (45.8%)

Marital status Never married 28 17 22 11 78 (20.3%)

Married 75 35 64 21 195 (50.8%)
Widowed 18 9 13 3 43 (11.2%)

Divorced 37 9 16 6 68 (17.7%)

Education level Illiterate 50 19 22 13 104 (27.1%)

Primary school 58 33 42 14 147 (38.3%)

High school 41 16 31 6 94 (24.5%)
College and above 9 2 20 8 39 (10.2%)

Residence Urban 60 33 57 20 170 (44.3%)
Rural 98 37 58 21 214 (55.7%)

Social drug use None 136 58 94 36 324 (84.4%)

Yes 22 12 21 5 60 (15.6%)

TB screen Negative 136 52 101 38 327 (85.2%)

Positive 22 18 14 3 57 (14.8%)

Experience to ART Non-naïve 69 22 35 32 158 (41.1%)

Naïve 89 48 80 9 226 (58.9%)

WHO clinical stage Stage I 11 2 14 4 31 (8.1%)

Stage II 43 16 28 11 98 (25.5%)

Stage III 93 43 58 24 218 (56.8%)
Stage IV 11 9 15 2 37 (9.6%)

CD4 cell count >200 cells/mm3 42 24 48 14 128 (33.3%)
(mean: 179) 100–200 cells/mm3 56 18 36 16 126 (32.8%)

<100 cells/mm3 60 28 31 11 130 (33.9%)

Body mass index <18.5 kg/m2 63 22 32 8 125 (32.6%)

18.5–25 kg/m2 83 48 76 30 237 (61.7%)

>25 kg/m2 12 0 7 3 22 (5.7%)

CPT No 7 10 11 7 35 (9.1%)

Yes 151 60 104 34 349 (90.9%)

IPT No 42 26 34 12 114 (29.7%)

Yes 116 44 81 29 270 (70.3%)

Total 158 (41.1%) 70 (18.2%) 115 (29.9%) 41 (10.7%) 384

Abbreviations: ART, antiretroviral therapy; NVP, nevirapine; EFV, efavirenz; AZT, zidovudine; TDF, tenofovir; 3TC, lamivudine; HAART, highly active antiretroviral therapy; 
CPT, cotrimoxazole preventive therapy; IPT, isoniazid preventive therapy; WHO, World Health Organization; TB, tuberculosis.
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23.8%,39 and Peru 24%.40 On the other hand, this result was 
significantly higher than what were reported by studies con
ducted in different parts of the world like Northern Ethiopia 
4.1%,9 South Eastern Ethiopia 2.4%,41 a multicenter cohort 
in Ethiopia 7.4%,42 Kenya 6%,43 India 3.9%,44 and Vietnam 
6.6%.45 The observed discrepancy might be due to the dif
ferences in health literacy, study design, sample size, inter
ventions for adherence support, inclusion criteria, first-line 
ART regimen and definition of virological failure. Some 
authors used ≥400 copies/mL or ≥5000 copies/mL as a cut- 
off point for virological failure.13,35,43

The mean time to develop treatment failure after initia
tion of first-line regimen was 63.80 months which ranges 
from 17 to 150 months. This finding is less than the finding 
reported in Southwest Ethiopia and Tanzania where the mean 
times to treatment failure were 121.9 (120.3–123.5) months 
and 72 months, respectively.27,36 However, it was much 
greater than reports from Northwest Ethiopia 17.5 (8–36) 
months,9 Southern Ethiopia 21.6 (6.1–95.0) months,24 

Northern Ethiopia 36 months,32 Addis Ababa 41.2 (39.7–
42.6) months,33 Kenya 40 months,43 Mozambique22.2 (12.
1–46.7) months,8 Canada 29 months,12 Vietnam 14 
months,13 and Peru 35 (29–41) months.40 The possible expla
nation for this might be the delay in the diagnosis of treat
ment failure in the study setting though it needs further study.

Multivariate logistic regression analysis shows that non
adherence, being divorced, low baseline CD4 cell count and 
being naïve to antiretroviral therapy were independent predic
tors of antiretroviral treatment failure. Nonadherence to ART 
regimens was the strongest predictor of treatment failure as 
patients with poor adherence were found to be greater than six 

times at risk of facing treatment failure compared to their 
counterparts (AOR 6.73, 95% CI 3.29–13.76). Similarly, stu
dies conducted in Northern Ethiopia,9,32,46 Northeast 
Ethiopia,47 Southeast Ethiopia,41 Eastern Ethiopia,37 

Uganda,34 Mozambique,8 India,35,48 China,11 Canada12 and 
Peru40 showed that nonadherence was one of the main factors 
significantly associated with antiretroviral treatment failure.

The risk of experiencing treatment failure was more 
than three times (AOR 3.40, 95% CI 1.20–9.59) among 
divorced individuals than those who never get married. 
Possible reasons might be social drug use, sedentary way 
of life and other high-risk behaviors which could adversely 
affect adherence to antiretroviral therapy and health–seek
ing behavior. Likewise, patients who were naïve to anti
retroviral therapy were more than twice at risk of having 
treatment failure than patients who were on any other 
antiretroviral regimen (AOR 2.55, 95% CI 1.23–5.28). 
This was inconsistent with the finding of a study done in 
Peru where history of antiretroviral use before starting 
HAART was associated with virologic failure.40 The dis
crepancy might be due to the acquisition of drug-resistant 
viral strains. However, it needs further investigation.

This research also revealed that patients with low (<100 
cells/mm3) baseline CD4 cell count were greater than twice 
more likely to have treatment failure compared to patients 
with baseline CD4 cell count of >200 cells/mm3 (AOR 2.39, 
95% CI 1.03–5.54). Similar findings were reported by several 
studies conducted in Ethiopia,9,18,37,41,42 Europe,38 Vietnam,45 

and Peru.40 However, no statistically significant association 
was found by multivariate analysis between treatment failure 
and the following covariates: sex, age, residency, body mass 

Table 2 Treatment Outcome After Initiation of HAART Among Adults in Northeast Ethiopia: 2005–2019 (N: 384)

Variables Categories ART Regimen Total

AZT/3TC/ 
NVP

AZT/3TC/ 
EFV

TDF/3TC/ 
EFV

TDF/3TC/ 
NVP

Adherence Good 129 52 101 37 319 (83.1%)

Fair/Poor 29 18 14 4 65 (16.9%)

Adverse drug reaction None 88 45 79 10 222 (57.8%)

At least one* 70 25 36 31 162 (42.2%)

Recent retroviral load 

(treatment failure)

<1000 copies/mL (No) 129 54 100 40 323 (84.1%)

≥1000 copies/mL (Yes) 29 16 15 1 61 (15.9%)

Time to Rx failure/last follow up (mean: 

76.91)

<61 months 28 12 73 12 125 (32.6%)

61–90 months 63 12 30 25 130 (33.9%)

>90 months 67 46 12 4 129 (33.6%)

Total 158 (41.1%) 70 (18.2%) 115 (29.9%) 41 (10.7%) 384

Note: *Lipodystrophy, anemia, Central Nervous System disturbance, and/or rash.
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index, educational level, social drug use, tuberculosis coinfec
tion, baseline WHO clinical stage and first-line ART regimen. 
These were inconsistent with the findings of various studies 
done around the globe.10,11,13,32–35,40–42

Our study was not without limitation. The retrospective 
nature of this study might be a limitation as the accuracy 
of analysis depends on the completeness of the records, 
and hence, information bias might have occurred because 

Table 3 Sociodemographic and Clinical Variables as Predictors of Antiretroviral Treatment Failure Among Adults in Northeast 
Ethiopia: 2005–2019 (N: 384)

Covariates Categories Treatment Failure Frequency (%) COR (95% C.I.) AOR (95% C.I.)

Sex Male 31 (18.1) 1.00 1.00
Female 30 (14.1) 0.74 (0.43, 1.28) 0.68 (0.32, 1.47)

Age, mean: 35.73 ≤35 years 38 (18.3) 1.49 (0.85, 2.61) 1.67 (0.81,3.42)
>35 years 23 (13.1) 1.00 1.00

Body mass index 18.5-25 kg/m2 34 (14.4) 1.00 1.00
<18.5 kg/m2 23 (19.0) 1.401 (0.78, 2.51) 1.18 (0.59, 2.35)

>25 kg/m2 4 (17.4) 1.327 (0.42, 4.16) 2.17 (0.55, 8.50)

Residence Urban 33 (15.4) 1.00 1.00
Rural 28 (16.5) 1.08 (0.62, 1.87) 0.83 (0.41, 1.68)

Marital status Never married 13 (16.7) 1.00 1.00
Married 28 (14.4) 0.84 (0.41, 1.72) 1.24 (0.51, 3.00)
Widowed 3 (7.0) 0.38 (0.10, 1.40) 0.74 (0.17, 3.28)

Divorced 17 (25.0) 1.67 (0.74, 3.75) 3.40 (1.20, 9.59)*

Education Level Illiterate 14 (13.5) 1.00 1.00
Primary school 26 (17.7) 1.38 (0.68, 2.80) 0.87 (0.37, 2.06)
High school 17 (18.1) 1.42 (0.66, 3.07) 1.04 (0.39, 2.74)

College & above 4 (10.3) 0.74 (0.23, 2.39) 0.40 (0.09, 1.76)

Social drug use No 49 (15.1) 1.00 1.00
Yes 12 (20.0) 1.40 (0.70, 2.83) 0.86 (0.36, 2.05)

TB screen Negative 47 (14.4) 1.00 1.00
Positive 14 (24.6) 1.94 (0.99, 3.82) 1.35 (0.58, 3.16)

Experience to ART Non-naïve 18 (11.4) 1.00 1.00
Naïve 43 (19.0) 1.83 (1.01, 3.31) 2.55 (1.23, 5.28)*

Baseline CD4 count >200 cells/mm3 15 (11.7) 1.00 1.00
100-200 cells/mm3 21 (16.7) 1.51 (0.74, 3.08) 1.20 (0.51, 2.83)

<100 cells/mm3 25 (19.2) 1.79 (0.90, 3.59) 2.39 (1.03, 5.54)*

Baseline WHO stage Stage I 3 (9.7) 1.00 1.00
Stage II 14 (14.3) 1.56 (0.42, 5.81) 0.91 (0.21, 3.91)
Stage III 40 (18.3) 2.10 (0.61, 7.24) 1.73 (0.42, 7.08)

Stage IV 4 (10.8) 1.13 (0.23, 5.49) 0.74 (0.12, 4.42)

ART regimen AZT/3TC/NVP 29 (18.4) 1.00 1.00
AZT/3TC/EFV 16 (22.9) 1.32 (0.66, 2.62) 1.21 (0.51, 2.88)

TDF/3TC/EFV 15 (13.0) 0.67 (0.34, 1.31) 0.97 (0.44, 2.16)
TDF/3TC/NVP 1 (2.4) 0.11 (0.02, 0.84) 0.19 (0.02, 1.62)

Adherence Good 34 (10.7) 1.00 1.00
Poor 27 (41.5) 5.96 (3.24, 10.94) 6.73 (3.29, 13.76)*

Note: *Significantly associated with treatment failure. 
Abbreviations: ART, antiretroviral therapy; NVP, nevirapine; EFV, efavirenz; AZT, zidovudine; TDF, tenofovir; 3TC, lamivudine; TB, tuberculosis; COR, crude odds ratio; 
AOR, adjusted odds ratio; CI, confidence interval.
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of underreporting/missing data elements. The other limita
tions might be the assessment of adherence based on 
records without using standardized set of questions and 
the exclusion of transferred out patients.

Conclusions
In this study, the prevalence of antiretroviral treatment 
failure was 15.9%. Being divorced, being naïve to antire
troviral therapy, low (<100 cells/mm3) baseline CD4 cell 
count and nonadherence were found to be independent 
predictors of treatment failure. ART programs should 
focus on early HIV diagnosis and ART initiation as well 
as enhanced adherence support. Further studies are needed 
to evaluate whether the use of these factors can help to 
identify prospectively patients at high risk of failure, and 
to design interventions aimed to reduce this risk.
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