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ABSTRACT 
Background: Antiretroviral treatment (ART) is aimed for complete suppression of viral replication 
but fails for various reasons. This study aimed to determine the prevalence and associated factors 
of treatment failure among people on first line ART in Amhara region, Northeast Ethiopia. 
Methods: A cross sectional study was conducted from March to October, 2018 among people of 
all age who came for HIV viral monitoring laboratory test in 16 randomly selected antiretroviral 
treatment sites. Sample size was calculated by using single population proportion formula 
proportionated to facilities and clients were recruited consecutively when they come to their viral 
load test. Questionnaire survey was taken focusing on demographic data and possible risk factors 
of antiretroviral treatment failure. Clinical history including baseline characteristics was extracted by 
reviewing medical records. Viral load test was done using real time HIV-1 viral load assay (Abbott 
Laboratories, USA) and data was analyzed using STATA version 14. 
Results: A total of 640 clients (median age of 38 years ± SD=11.3 years) on first line antiretroviral 
treatment were enrolled. The overall treatment failure was 19.04% with clinical, immunologic 
and viral failures of 0.31%, 12.66% and 6.09% respectively. The viral suppression was 91.09% 
and re-suppression was 27.58%. Multivariable logistic regression analysis showed significance 
association of treatment failure with low baseline CD4 count ≤250 (AOR=2.16) and fair/poor 
adherence (AOR=3.41). 
Conclusion: In conclusion the overall antiretroviral treatment failure in Amhara region, Ethiopia 
was 19.04%. Fair/poor adherence and low base line CD4 count are significantly independent 
predictors of treatment failure. Therefore proving client follow up to adherence and early testing 
and initiation of ART before decline of CD4 count should be strengthened. Higher proportion of viral 
failure in male study participants indicates the need for drug resistance survey in the study area as 
they are highly mobile.
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INTRODUCTION

Human Immunodeficiency Virus (HIV) is affecting 
more than 36.7 million people at the end of 2016 
worldwide with 1.8 million people becoming newly 
infected globally in the same year and Africa is the 
most affected continent with 25.6 million people liv-
ing with HIV which accounts for almost two-thirds 
of the global total of HIV infections. In Ethiopia cen-
tral statistical agency (CSA) in the 2016 Ethiopia de-
mographic and health survey (EDHS) reported the 
prevalence of HIV at 1.2% nationally ranging from 
0.1% in Somali region to 4.8% in Gambella and 0.4% 
in rural areas versus 2.9% in urban areas that indi-
cated urban areas are affected seven times higher 
than rural areas. Estimated number of people living 
with HIV and needing ART in Ethiopia are 710,000 in 
which about 650,000 (91%) are adults and 62,000 
(9%) are children under 15 years of age. Antiretro-
viral treatment is recommended for everyone with 
HIV to help people with HIV live a longer, healthier 
life and to reduce the risk of HIV transmission. Ethi-
opia accepted the WHO recommendation to provide 
lifelong ART to all people living with HIV, includ-
ing children, adolescents and adults, pregnant and 
breastfeeding women, regardless of clinical status or 
CD4 cell count. Antiretroviral treatment is aimed for 
complete suppression of viral replication and once 
effective ART is started, it usually takes 3 to 6 months 
for a person’s viral load to reach to undetectable 
level; which makes people living with HIV (PLHIV) 
less prone to HIV related illness. The UNAIDS 2020 
target is to have 90% of the people living with HIV 
know their status, 90% of the people living with HIV 
(who know their HIV status as positive) are already 
on ART treatment, 90% of people on treatment are 
virally suppressed meaning successful treatment or 
undetectable viral load in two consecutive viral load 
measurements after 6 months of treatment. How-
ever, according to a recent global report, only 73% 
of PLHIV were virally suppressed or had successful 
antiretroviral treatment worldwide indicating the 
global target of 90% viral suppression is yet not be-
ing achieved and sub-Saharan Africa has a similar 
report [1].

Treatment failure (clinical failure, immunologic fail-
ure or viral failure, or any combination of the three) is 
an important indicator showing disease progression. 
Although viral failure is considered an early indica-
tor of treatment success, clinical and immunologic 
conditions need to be described for better outcomes. 
Studies in Ethiopia showed regional variations in the 
magnitude of all types of ART failure, ranging from 
4.1% [2] to 19.8% [3] and Amhara region is one of 
the high HIV burden regions with growing concern 
to reach the 3rd 90 due to gaps in ART programs [4]. 
Antiretroviral treatment fails for a variety of reasons 

most importantly non-adherence to antiretroviral 
treatment [5] which is higher in low and middle in-
come countries [6]. Other factors that can contribute 
to treatment failure include antagonism between 
some drug combinations, degree of CD4 status be-
fore treatment initiation [7], presence of co-infec-
tion, type of treatment regimen, body mass index 
(BMI) [8], old age [9] and other socio economic fac-
tors. Therefore, describing the situation in the region 
may help to minimize unnecessary regimen switch, 
to improve current practices, thereby improving 
health outcomes and preventing emergence and 
transmission of drug resistant strains. In addition, 
prevention of treatment failure by identifying and 
minimizing factors related to the patients is relative-
ly easy but has a greater impact in the fight against 
the diseases and inadequate information is found in 
the region and if present it used retrospective meth-
od that depends on secondary data which is mostly 
incomplete to get all necessary information related 
to the problem. Accordingly this study is aimed to as-
sess the magnitude and associated factors related to 
treatment failure among people on first line ART in 
Amhara region, North east Ethiopia.

MATERIAL AND METHODS

Study area and period

The study was conducted in the Amhara region, Ethi-
opia which consists 15 zonal administrative units 
with a 2017 estimated population of 21.1 million. 
According to the regional health bureau number 
of PLHIV were about 208,000 and the region has 
more than 300 ART site health facilities and 5 viral 
load monitoring laboratories. However, about 40% 
of PLHIV were found in 32 priority towns and we 
randomly selected 16 ART site health facilities (11 
health centers and 5 hospitals) from 6 zonal admin-
istrations in the eastern part of the region were stud-
ied from March, to October, 2018.

Study design

A cross sectional study was conducted among first 
line antiretroviral initiated clients. A questionnaire 
survey using a pre-structured questionnaire was 
taken focusing on demographic data and possible 
risk factors of antiretroviral treatment failure. Clini-
cal history including baseline characteristics and ad-
herence status was extracted by reviewing medical 
records using data abstraction checklist. Viral load 
test was done using automated real time HIV-1 viral 
load sp2000 extraction and m2000 detection system 
(Abbott Laboratories, IL, USA) having a detection 
limit of 50 copies/ml. Those who have viral load re-
sult greater than 1000 copies/ml were appointed at 
3 month for another viral load test to confirm viral 
failure. Immunologic failure is assessed by compar-
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ing baseline and current CD4 cell count where <100 
cells/µL, below baseline, or <50% of peak after tak-
ing ART for 6 months is considered as immunologic 
failure. For children younger than 5 years, persistent 
CD4 levels below 200 cells/mm or <10% peak after 
6 month of treatment or for children older than 5 
years, persistent CD4 levels below 100 cells/mm was 
considered as immunologic failure.

Sample size and sampling technique

Sample size was determined using the formula for 
single population proportion by taking 19.8% preva-
lence of treatment failure. After considering a 2.5 de-
sign effect and 5% nonresponse a total of 640 study 
subjects were proposed and consecutively recruited 
when they attend the clinics for their first viral load 
follow up. Clients on ART visiting the health facilities 
for first viral load test during the study period were 
consecutively recruited for the study.

Operational definitions

•	 Viral suppression: a viral load of <1000 cop-
ies/mL after 6 months of ART.

•	 Viral re-suppression: a viral load of >1000 
copies/mL after 6 months of ART and <1000 
copies/mL after another 3 months of enhanced 
adherence and counseling.

•	 Viral failure: a repeated viral load of >1000 
copies/mL after 3 months of the first viral load.

•	 Clinical failure: new or recurrent clinical event 
indicating severe immunodeficiency (WHO clin-
ical stage 4 conditions) after 6 months of ART for 
adults and for Children new or recurrent clinical 
event indicating advanced or severe immuno-
deficiency (WHO clinical stage 3 and 4 clinical 
condition with exception of TB after 6 months 
of ART).

•	 Immunologic failure: For adults older than 19 
years: CD4 cell count of <100 cells/µL, below 
baseline, or <50% of peak after 6 months of ART.

	- For children older than 5 years: Persistent 
CD4 levels below 100 cells/mm

	- For children younger than 5 years: Persistent 
CD4 levels below 200 cells/mm or <10%. 

•	 Treatment failure: Presence of immunologic, 
viral or clinical failure or any combination of 
these.

Data quality assurance and analysis

Data collection and laboratory test was made by 
trained health professionals and standardized for-
mats were used for data extraction from medical 

charts at each health facility. Data collection process 
was supervised by the investigators. Collected data 
was checked for completeness prior to data entry and 
data exploration on entered data was made to see 
unexpected values, outliers, and identify variables 
which need transformation. The data was analyzed 
by STATA version 14 (Statacorp, USA). Frequencies, 
proportion and summary statistics were used to de-
scribe the study population in relation to relevant 
variables. Odds ratio and P-value were used to as-
sess the presence and degree of association between 
treatment failure and possible risk factors. Variables 
with p<0.20 in binary logistic regression were re-
cruited to multivariable regression and P<0.05 was 
considered as presence of significant association.

RESULTS 

Socio-demographic and clinical characteristics

A total of 640 clients of all age were enrolled in the 
study from which 405 (63.28%) were females. The 
median age was 38 years (±SD=11.3 years). More 
than half of study participants, 374 (58.44%) were 
between 19 to 35 years of age and 172 (26.88%) 
were between 36 to 49 years old. Five hundred one 
(78.29%) of the study participants were below pri-
mary education and 337 (52.66%) were married 
(Table 1). The mean length of stay before treatment 
initiation was 8 month (+SD=19 month) ranging 
from <1 month to 120 months but from 124 par-
ticipants who were tested after launching of test 
and treat strategy of the country 84 (67.74%) study 
participants were initiated within 1 month of test-
ing. The mean baseline CD4 count was 282 cells/
mm3 (±238) and the current mean CD4 count was 
515 cells/mm3 (±246) which showed significance 
increment from the baseline (p<0.001) and the CD4 
change in females was significantly higher than in 
males (p<0.01) (Figure 1). As indicated in Table 
2, only 223 (34.84%) study participants were cate-
gorized in WHO stage I at the start of antiretroviral 
treatment and 231 (36.09%) had been in WHO stage 
III. The current WHO staging indicated improve-
ment of clinical status in which 590 (92.19%) were 
in WHO stage I. About half of study participants 287 
(49.65%) stay less than 15 days to initiate ART after 
diagnosis. TDF-3TC-EFV combination was the most 
prescribed regimen during ART initiation which was 
338 (52.81%) and it is still the most common in the 
current regimen comprising 378 (59.08%) of all oth-
er regimens. One hundred eighteen (18.44%) had 
history of regimen shift and 98 (15.31%) had history 
of TB treatment. Regarding their adherence, as mea-
sured by pill count and retrieved from their medical 
records, 513 (80.16%) was reported to have good 
adherence and nutritional status using body mass 
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index (BMI) showed 237 (37.03%) were below 18.5 
that is underweight.

Table 1: Socio demographic characteristics of clients 
on first line ART, Amhara region, Ethiopia, 2018.

Characteristics Frequency Percent

Age

≤ 18 years 48 7.5

19-35 years 374 58.44

36-49 years 172 26.87

≥ 50 years 46 7.19

Education

No formal education 260 40.63

Primary school 241 37.66

Secondary school 102 15.93

College and above 37 5.78

Sex

Male 235 36.72

Female 405 63.28

Marital status

Married 337 52.66

Never Married 106 16.56

Divorced 155 24.22

Widowed 42 6.56

Table 2:  Baseline clinical characteristics of clients 
on first-line ART, Amhara region, Ethiopia, 2018.

Characteristics Frequency Percent

WHO clinical stage

Stage I 223 34.84

Stage II 155 24.23

Stage III 231 36.09

Stage IV 31 4.84

CD4 Baseline

≤100 126 19.69

101-200 148 23.12

201-350 201 31.41

351-500 87 13.59

>500 78 12.19

History of TB Treatment

Yes 98 15.31

No 542 84.69

Body Mass index(Kg/m2)

≤ 18.5 237 37.03

≥ 18.6 403 62.97

Adherence

Good 513 80.16

Fair/poor 127 19.84

Total 640 100

Figure 1: Baseline and current CD4 count among females and line ART in Amhara region, Ethiopia

Treatment failure and its associated factors

The overall treatment failure of first line antiretrovi-
ral drugs was 19.04% with clinical, immunologic and 
viral failure of 0.31%, 12.66% and 6.09% respective-
ly and the treatment success was 80.94% (Figure 2). 

The viral suppression rate was 91.09% and re-sup-
pression was achieved for 8 out of 28 (27.58%) study 
participants tested during the 3 months of enhanced 
adherence counseling follow up. Among 57 partic-
ipants who had unsuppressed viral load (>1000 
copies/ml at 6 month), more than half, 29 (50.88%) 
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study participants dropout and considered as viral 
failure. High proportion of overall treatment failure, 
33.33%, immunologic failure, 18.75%, as well as viral 
failure, 14.58%, was observed among age groups less 
than 18 years. As also indicated in Table 4, the odds 
of treatment failure in age group <18 years, from 
19 to 35 and from 36 to 49 was 2.12, 1.16 and 1.20 
times higher than the age group 50 years and above 
respectively. High proportion of immunologic failure 
was also observed among females (13.09%) but viral 
failure was high, 8.09%, in males (Table 3). Binary 

logistic regression was conducted for each predictor 
variable and those with p<0.20 (adherence, age and 
baseline CD4 count) were included in multivariable 
logistic regression analysis to explore factors associ-
ated with treatment failure and it showed baseline 
CD4 and adherence had significant association. Cli-
ents having less than 250 CD4 baseline count had 
2.16 higher odds of treatment failure than their 
counter parts. It is found that fair/poor adherence 
had 3.41 times higher odds of treatment failure as 
compared to those with good adherence (Table 4).

Figure 2: Antiretroviral treatment response of clients on first line ART in Amhara region, Ethiopia, 2018.

Characteristics Clinical failure N 
(%)

Immunologic failure 
N (%) Viral failureN (%) Overall treatment 

failure N (%)
Treatment success 

N (%)

Age

≤ 18 years 0 (0.00) 2 9 (18.75) 7 (14.58) 16 (33.33) 69 32 (66.67)

19-35 years (0.53) 0 46 (12.30) 21 (5.61) 18.45 305 (81.55)

36-49 years (0.00)0 21(12.21) 9 (5.23) 2 30 (17.44) 142 (82.56)

≥ 50 years 0 5 (10.87) 4.35 7 (15.22) 39(84.78)

Sex

Male 1 (0.43) 28 (11.91) 19  (8.09) 48 (20.43) 187 (79.57)

Female 1 (0.25) 53 (13.09) 20  (4.94) 74 (18.27) 331 (81.73)

Comorbidity

Yes 0 (0.00) 23 (13.69) 13 (7.74) 36 (21.43) 132 (78.57)

No 2 (0.42) 58 (12.29) 26 (5.51) 86 (18.22) 386 (81.78)

Body mass index (Kg/m2)

≤ 18 1 (0.42) 29 (12.24) 15 (6.33) 45 (18.99) 192 (81.01)

>18 1 (0.25) 52 (12.90) 24 (5.96) 77 (19.11) 326 (80.89)

Table 3: Proportion of first line treatment response in Amhara region, Ethiopia, 2018.
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DISCUSSION

This study was designed to assess the magnitude 
and associated factors of treatment failure from 16 
health facilities in Amhara region. The study found 
19.04% overall treatment failure to first line antiret-
roviral treatment. The majority of failure was indi-
cated by immunologic failure (12.66%) followed by 
viral failures (6.09%) and clinical failure (0.31%). 
However, clients with baseline severe immunosup-
pression often take long to achieve immune recovery, 
even if virologic suppression occurs and immune 
reconstitution inflammatory syndrome (IRIS) might 
be the reasons that new or recurrent opportunistic 
conditions occur for clinical failure despite virolog-
ic responses to ART [10]. Therefore, for such clients, 
indication of treatment failure is suggested to de-
pend on viral failure. The finding of viral failure in 
the present study is slightly higher than a study from 
Addis Ababa, Ethiopia which reported 4.4%, and an-
other Ethiopian study that reported 1.3% viral fail-
ure which could be due to real difference in the local 
setting because of presence of different adherence 
status. However the finding is much lower than Ethi-
opian national viral failure of 11%.

Viral suppression of 91.09% after 6 months of ART 
was observed and the re-suppression for clients who 
had unsuppressed viral load was 27.58% which was 
lower than the Ethiopian national figure, 35.3%. 
However high rate of clients, 50.88%, dropout from 
enhanced adherence and counseling which is much 
higher than 19% dropout report from Ethiopia na-
tional study which will have great programmatic ef-
fect to achieve the third 90’s goal. The present study 
found baseline CD4 count and fair/poor adherence 
were significantly associated and independent pre-

dictors of treatment failure. Higher risk of treatment 
failure in those CD4 base line count below 250 was 
revealed in line with findings in Ethiopia [9,11]. Ad-
herence is an important factor for treatment failure 
as it is used as indicator of weather the treatment 
failure is due to improper medication or due to viral 
factors such as resistance mutations. In our finding 
clients with fair/poor adherence were found to be 
3.41 times higher risk of treatment failure compared 
to clients with good adherence similar to findings in 
different parts of Ethiopia [2,12] as well as studies 
in Kenya and Nigeria [13]. However in the present 
study clients data recorded by standard checklist 
assessment and self-report were used to describe 
adherence which might underestimate the actual 
scenario and the real situation may be high. In our 
finding the proportion of immunologic failure was 
higher in females than males, contrary to the propor-
tion of viral failure which was about double higher 
among males than females (8.09 versus 4.94). This 
could be due to the situation in developing countries 
where many women living with HIV have limited ac-
cess to health services that led them to late access 
of antiretroviral treatment. On the other hand higher 
viral failure in men participants that is 1.71 (95% CI: 
0.85-3.44) higher odds of viral failure than women 
was observed consistent with studies in Uganda, 
Zimbabwe and Burkina Faso [14] which might be 
partially explained by adherence status or acquisi-
tion of resistant strain due to the mobile nature of 
this group. Although it is not statistically significant, 
this study showed that about 33.33% of overall treat-
ment failure was observed among age group below 
18 years followed by 19-35 years. This is supported 
by several studies in other parts of the country as 
well as studies from Kenya, Nigeria and Cameroon 

Characteristics Treatment failure COR (95%CI) AOR (95%CI) p-value

Yes N (%) No N (%)

Age

<18 years 16 (33.33) 32 (66.67) 2.78 (1.02-7.60) 2.12 (0.74-6.01) P=0.157

19-35 years 69 (18.45) 305 (81.55) 1.26 (0.54-2.93) 1.16 (0.48-2.78) P=0.731

36-49 years 30 (17.44) 142 (82.56) 1.17 (0.48-2.88) 1.20 (0.47-3.03) P=0.691

>=50 years 7 (15.22) 39 (84.78) 1 1

Baseline CD4 count

<250 74 (24.34) 230 (75.66) 1.93 2.16 (1.41-3.30) P<0.001

>250 48 (14.29) 288 (85.71) 1 1

Adherence

Fair/poor 45 (35.43) 82(64.57) 3.10 (2.00-4.81) 3.41 (2.16-5.38) P<0.001

Good 77 (15.01) 436 (84.99) 1 1

Table 4: Factors associated with treatment failure among people on first line ART in Amhara Region, Ethiopia, 2018
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that revealed younger age groups were at risk of 
treatment failure which could be due to acquisition 
of drug resistance strains [11,15].

CONCLUSION

In this study we conclude that antiretroviral 
treatment failure in Amhara region, Ethiopia is 

19.04%. Low CD4 baseline count and fair/poor ad-
herence are significantly associated independent 
predictors of treatment failure. Therefore improving 
client follow up to adherence to treatment should 
be strengthened and ART program should focus on 
strengthening test and start strategy to enroll clients 
early before CD4 count declines. A higher proportion 
of viral failure in male study participants indicates 
the need for a drug resistance survey in the study 
area as they are highly mobile.

LIMITATION OF THE STUDY

The findings of this study have to be seen in light of 
some limitations. The use of adherence measure-
ment based on health care provider’s assessment 
didn’t adequately detect poor adherence. In addition, 
impact of primary ART resistance to treatment fail-
ure and baseline viral load is not known as the test is 
not routinely available, thus, we suggest further large 
scale study.
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