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Abstract

Background: Failure of antiretroviral therapy means dis-
ease progression and a high risk of death after initiation of
highly active antiretroviral therapy. Failure of first-line ART
is becoming a growing problem. ART failure represents a
major challenge in HIV/AIDS treatment in resource-limited
settings, particularly in Ethiopia.

This study aimed to assess the magnitude and associated
factors of first-line antiretroviral treatment failure among
HIV-positive adult patients in high-burden health centre in
the Kirkos sub-city of Addis-Ababa, Ethiopia.

Method: A retrospective cross-sectional study was con-
ducted among 350PLHIV patients charted who were fol-
lowed up from May 12, 2022, to May 12, 2023, in selected
public health centers. A simple random sampling technique
was used to select the study participants. Data were col-
lected through face-to-face interviews using a structured
questionnaire and by reviewing medical records charts in
HIV patients using a constructive checklist. Binary logistic
regression analysis was used to identify the magnitude of
treatment failure. Finally, a P-value < 0.05 in the final model
was used to declare the level of significance.

Results: This study revealed that the magnitude of treat-
ment failure among patients on first-line HIV treatment was
21.7%, Cl (17.4-25.7). Being not disclosed (AOR: 2.97, Cl:
1.35-6.57), presence of malnutrition (AOR: 2.7, Cl: 1.11-
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6.60), TB as an opportunistic infection (AOR: 2.35, Cl:
1.13-4.88), loss of follow-up (AOR: 4.07, Cl: 1.86-8.87), and
poor drug adherence (AOR: 3.55, Cl: 1.35-9.32) were the
factors associated with treatment failure.

Conclusion: The failure rate of antiretroviral treatment
was relatively high in this study. Therefore, different inter-
ventions have been proposed to different stakeholders to
address this critical issue at different levels by acting on the
identified factors to minimize this alarming rate of treat-
ment failure.

Introduction

Globally, it is estimated that 36.9 million people were liv-
ing with HIV, in 2017. Sub-Saharan Africa remains significantly
affected, accounting for 69.5% of the people living with HIV.
Ethiopia is among the SSA countries most affected by HIV/AIDS,
with an estimated 710,000 people living with HIV in 2016 [2,6].

Ethiopia is one of the low-income nations with a high bur-
den of HIV/AIDS, which accounts for 70 disability adjusted life
years per 100,000 people [1]. Access to highly active antiretro-
viral therapy in Ethiopia started in 2005, and reached 420,000
people from 716, 418 people living with HIV/AIDS by 2016 ART
[2,3].

Findings from the study conducted in Sub- Saharan Africa
(SSA) indicated first-line ART treatment failure is 16%(4). Evi-
dence indicated that about 15.3% of people living with HIV/
AIDS who were on first-line ART treatment-experienced first-
line ART treatment failure [5]. In the northern part of Ethiopia
ART treatment failure account 20.3%, 13.2%,and 14.7% with
clinical, immunological, and virological failure respectively [6].

Treatment failure occurs when a combination of the ART
regimen fails to control HIV infection. This could be virologic,
immunologic, and/or clinical failure [6].

Treatment failure can be a virological, immunological, or
clinical failure [7]. Even though ART decreases the rate of death
from HIV/AIDS, treatment failure has become common. At this
time, more attention is given to increasing the availability and
accessibility of ART without considering the rising rate of its
treatment failure [1]. In Sub-Saharan Africa, many patients who
experience treatment failure do not switch to potent second-
line regimens due to resource limitation, yet those who remain
on failing first-line regimens experience disproportionately
higher morbidity and mortality compared to those who switch

[2].

Access to highly active antiretroviral therapy in Ethiopia
started in 2005 and reached 420,000 people out of 716,418
people living with HIV/AIDS by 2016 [12,13]. Even though ART
is not a curative medicine, access to ART has played a vital role
in the clinical management of HIV-infected individuals by rees-
tablishing immune function and preventing morbidity and mor-
tality. ART is also expected to play a significant role in reduc-
ing new HIV infections by 2020 [7]. The adult HIV prevalence
in Ethiopia is 0.9%, with 2.9% in urban and 0.4% in rural set-
tings. The incidence of a new infection is also at a steady state,
with below three-fourths of People Living with HIV enrolled in
antiretroviral therapy in the country [6]. Developing treatment-
adherence-centered interventions with a focus on patients who
have low socio-economic status is needed to reduce treatment
failure and a high rate of treatment failure indicates a low qual-

ity of care [9].

A recent study showed that above 95% adherence to the
ART regimen is required for HIV-infected patients to reach full
viral suppression, but sustaining its adherence level requires ac-
curate and consistent monitoring activities, and this is a major
challenge for sub-Saharan African countries like Ethiopia [8].
There are limited studies in our country, in particular, there is
no study conducted in this area. Therefore, this study was con-
ducted to assess the magnitude and Associated Factors of First-
line Antiretroviral Treatment Failure among Adult HIV Patients
at High Load Health Centers in Kirkos Sub- City, Addis Ababa,
Ethiopia.

Methods
Study area, design, setting, and period

An institutional based retrospective cross-sectional study
was conducted in Addis Ababa, the capital city of Ethiopia, has
11 subcities, of which Kirkos subcity is the one located at the
center of the capital in Kirkos, a sub city of Addis Ababa, Ethio-
pia. According to the Ethiopian Population and Health Survey,
2017 this sub-city has 8 public health centers, a total popula-
tion of 317,879 residents, and 8,094 ARTs. There are a total of 7
health centers in Kirkos subcity. The health centers have depart-
ments, including ART clinics, outpatient departments, emer-
gency departments, laboratory, pharmacy, TB, ART clinic, MCH,
under five-year service, biomedical service, health information
handling and management, and administration and finance de-
partment. The ART clinic is one of the departments in the health
center that provides services for HIV/AIDS patients. The study
was conducted from May 12, 2022, to May 12, 2023.

Source and study population

All adult patients who were on first-line ART had at least a
six-month follow-up and fulfilled the inclusion criteria at high-
load public health centers in Addis Ababa’s Kirkos sub-city with-
in the study period.

Eligibility criteria

All adult patients on first-line antiretroviral treatment who
were attending the ART services and willing to participate in the
study during the data collection period were included. On the
other, patients who had aged less than 18 years on ART, and re-
cently started ART with took less than 6 months were excluded.

Sample size determination and procedure

The sample size was calculated by using a single population
proportion formula with study conducted at Mettu Karl Referral
Hospital, Ethiopia prevalence was 29.3% with a 95% confidence
level, and a 5% margin of error was considered [6]. The calculat-
ed sample size was 318. After adding a 10% non-response rate,
the final sample is 350.The sample for each health center was
proportionally allocated based on the number of clients in their
ART clinics who are currently on ART follow-up. Finally, simple
random sampling techniques were used to select study subjects
from all selected health centers.

Data collection instrument and procedure

The Data were collected through face-to-face interviews with
adult HIV patients using a structured questionnaire and by re-
viewing patient charts of HIV patients who fulfilled the inclusion
criteria. The data collection tools were adapted from different
literature [6,9,10]. It had four parts; a questionnaire consisting
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of socio-demographic factors, clinical and behavioral factors,
and antiretroviral treatment-related factors. Data were collect-
ed by five BSc nurses who had experience in data collection.

Data quality assurance

The questionnaire was first prepared in English and trans-
lated to Amharic, then back-translated to English by two lan-
guage experts. One day of training was given to data collectors
and supervisors. Moreover, a pretest was conducted on 5% of
the final sample size at May chew Health Centre. Furthermore,
continuous supervision and daily checking were conducted by
the supervisor and principal investigator.

Data processing and analysis

The data were checked for completeness, cleaned, coded,
and entered into Epi data version 4.6, then exported to SPSS
version 25 for further analysis. Descriptive statistics were made.
The Hosmer-leme show goodness-of-fit test was used to de-
termine model fitness and the multi-collinearity test was used
to detect the correlation between independent variables. That
variable at bivariable analysis, a p value less than 0.25 was en-
tered into multi-variable analysis. Finally, the adjusted odds
ratio with their 95% Cl was computed and a variable with a p-
value less than 0.05 was considered as significantly associated
with First-line ART treatment failure.

Operational definition

Adherence: the extent to which a patient continues the
agreed-upon mode of treatment or intervention as prescribed.

Adults: In this study, participants aged 18—-64 years are con-
sidered as adults.

Poor adherence: Less than 85% adherence, which is defined
as missing greater than or equal to five doses out of 30 doses or
greater than 10 doses from 60 doses [11,12].

Fair adherence: 85%-94% adherence, which is defined as
missing two to four doses out of 30 doses or four to nine doses
from 60 doses [12].

Good adherence: Greater than or equal to 95% adherence
i.e. missing less than or equal to one out of 30 doses or missing
less than or equal to two from the 60 prescribed doses [12].

ARV: Antiretroviral drugs used for the treatment of HIV in-
fection.

Treatment failure: Clinical failure occurs when there is a new
or recurrent WHO stage 3 or 4 condition.

Results
Socio-demographic characteristics of respondents

All the required 350 study participants were interviewed
with a response rate of 100%. About 116 (33.1%) of the respon-
dents were within the age group of 18-29 years. Of the total re-
spondents, 164 (46.9%) were patients living alone in the house
(Table 1).

Table 1: Socio-demographic characteristics of First Line Antiret-
roviral Treatment Failure among Adult HIV patients public selected
Health centers in, Addis Ababa, Ethiopia, 2023 (n=350).

Variables Frequency  Percent
Male 110 31.4
Sex
Female 240 68.6
18-29 116 33.1
30-39 109 31.1
Age (in years)
40-49 77 22.0
>50 48 13.7
Single 146 41.7
Married 84 24.0
Marital status
Divorced 96 27.4
Widowed 24 6.9
Unable to read and write 76 21.7
Grade 1-6 112 32.0
Educational status Grade 8-12 96 27.4
Diploma 41 11.7
Degree and above 25 7.1
Urban 314 89.7
Residency
Rural 36 10.3
Distance to ART <10km 312 89.1
clinic >10 km 38 10.9
Alone in the house 164 46.9
Patients living Alone on the street 34 9.7
condition
With family /friends 124 35.4
Others 28 8.0
Working 262 74.9
Patients functional Bedridden 26 74
status
Ambulatory 62 17.7

Table 2: Clinical and behavioral factors of First Line Antiretroviral Treatment Failure among Adult HIV patients

public selected Health centers in, Addis Ababa, Ethiopia, 2023.

Variables (n=350) Frequency Percent
Working 262 74.9
lliness Bedridden 26 7.4
Ambulatory 62 17.7
Yes 87 24.9
2
Body mass index <16 kg/m 39 11.1
16.01-18.5 kg/m? 293 83.7
>18.5 kg/m? 18 5.1

Annals of HIV/AIDS Research 3



MedDocs Publishers

Opportunity infection after initiation of ART Yes 275 78.6
Presence of malnutrition during ART initiation Yes 39 11.1
Patients TB co Infection initiation on ART Yes 56 16.0
Patient taken co-trimoxazole Yes 116 33.1
<100 cells/mm? 63 18.0
Baseline CD4 results 101-349 cells/mm?3 188 53.7
>350 cells/mm3 99 28.3
<100 cells/mm3 12 3.4
Current CD4 results 101-349 cells/mm? 70 20.0
>350 cells/mm? 268 76.6
First viral load at six months after initiation of ART <1000 copies 327 93.4
UH>1000 copies 23 6.6
<1000 copies 338 96.6
Current viral load or second viral load
>1000 copies 12 3.4
History of alcohol intake Yes 75 21.4

Clinical and behavioral factors of the patient
Table 3: Antiretroviral Treatment-related factors of First Line

Most of the 263 (75.1%) patients were not disclosed. Most Antiretroviral Treatment Failure among Adult HIV patients selected
268 (76.6%) of respondents were HIV/AIDS clinical WHO stage public health centers, Addis Ababa, Ethiopia, 2023.
was Stage . In this study 275 (78.6%) patients had opportunistic

infections. Of the total participants, 56(16.0%) of patients had Variables (n=350) Frequency Percent
TB co-infection (Table 2). TDF/3TC/DTG 200 57.1
In this study more than fifty percent of respondents . o ) ZDV/3TC/DTG 15 43
268(76.6%) were WHO stage 1 patient (Figure 1) Patients' initial ART regimen
b7 gelp g . TDF/3TC/EFV 116 33.1
Patients WHO stages of HIV ZDV/3TC/EFV 19 5.4
coon 6-24 months 218 62.3
g P =] e 25-48 months 65 18.6
phdcte bl e b Duration of ART on months
) i . 49-72 months 50 14.3
Figure 1: Patients WHO stages of HIV treatment failure from
selected public health centers in Adddis Ababa, Ethiopia, 2023. >73 months 17 4.9
. . . None 343 98.0
Antiretroviral treatment factors of patient First-line art drug substitution
Once 7 2.0
About 312 (89.1%) of patients’ adherence status were good, Clinical 54 154
and 302 (86.3%) were keeping appointment schedule through )
came on time (Table 3). Type of treatment failure (n=76) Immunological 10 2.9
Virological 12 34
Among the total respondents, 76 (21.7%) of Adults HIV pa-
tients were First line antiretroviral treatment failure (Figure 2). Good 312 89.1
Adherence status of patients Fair 18 5.1
Antiretroviral Treatment Failure
Poor 20 5.7
Came on time 302 86.3
Patients appointment schedule Came late 38 10.9
Came early 10 2.9
mYes
=No Patient history of loss to follow up Yes 44 12.6
295% 293 83.7
Patients drug adherence
<95% 57 16.3
Patients drug interruption Yes 83 23.7

Figure 2: First line antiretroviral treatment failure among Adult
HIV patients at selected public health center in Adddis Ababa,
Ethiopia, 2023.
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Table 4: Bi-variable and multivariable analysis of associated factors of First Line ART Failure among Adult HIV patients in selected public
Health centers, Addis Ababa, Ethiopia, 2023.

Treatment failure
Variables (n=350) Category COR (95% CI) AOR (95% CI) P-value
No Yes
18-29 85 (73.3%) 31(26.7%) 0.98 (0.46-2.09) 0.97 (0.40-2.31) 0.939
30-39 98 (89.9%) 11 (10.1%) 0.30(0.12-0.74) 0.36 (0.12-1.03) 0.057
Age
40-49 56 (72.7%) 21(27.3%) 1.01 (0.45-2.27) 1.31(0.50-3.41) 0.580
>50 35 (72.9%) 13 (27.1%) 1 1
No 199 (75.7%) 64 (24.3%) 2.01(1.03-3.92) 2.97 (1.35-6.57) 0.007*
Disclosure status
Yes 75 (86.2%) 12 (13.8%) 1 1
Yes 208 (75.6%) 67 (24.4%) 2.36 (1.12-4.99) 2.11 (0.88-5.03) 0.093
Opportunistic infection
No 66 (88.0%) 9 (12.0%) 1
Yes 22 (56.4%) 17 (43.6%) 3.30 (1.65-6.60) 2.71 (1.11-6.60) 0.028*
Presence malnutrition
No 252 (81.0%) 59 (19.0%) 1 1
Yes 37 (66.1%) 19 (33.9%) 2.14 (1.14-3.98) 2.35(1.13-4.88) 0.023*
TB co-infection
No 237 (80.6%) 57 (19.4%) 1
<100 cells/ mm? 53 (84.1%) 10 (15.9%) 0.53 (0.24-1.19) 0.43 (0.17-1.09) 0.075
Baseline CD4 result 101-350 cells/ mm? 148 (78.7%) 40 (21.3%) 0.76 (0.43-1.34) 0.85 (0.41-1.76) 0.664
> 350 cells/ mm? 73 (73.7%) 26 (26.3%) 1 1
Yes 54 (72.0%) 21 (28.0%) 0.64 (0.36-1.15) 1.80 (0.92-3.53) 0.087
History of alcohol
No 220 (80.0%) 55 (20.0%) 1 1
Yes 23 (52.3%) 21 (47.7%) 4.17 (2.15-8.06) 4.07 (1.86-8.87) 0.000*
lost to follow-up
No 251 (82.0%) 55 (18.0%) 1 1
295% 226 (77.1%) 67 (22.9%) 2.48 (1.02-6.03) 3.55(1.35-9.32) 0.010*
Drug adherence
<95% 48 (84.2%) 9 (15.8%) 1 1

*=Statistically significant at p-value <0.05 with 95% ClI.
Factors affecting first-line ART failure

Binary logistic regression analysis was used to identify the
magnitude of treatment failure. In this study, being not dis-
closed was found to be one of the significant factors that in-
creased the risk of first-line HIV treatment failure by 2.9 times
(CI: 1.35-6.57) compared to disclosed patients. The presence of
patients with malnutrition was 2.7 times (Cl: 1.11-6.60) more
likely to have treatment failure compared to their counterparts.
This study found that developing TB as an opportunistic infec-
tion increases the risk of first-line HIV treatment failure by 2.3
fold (Cl: 1.13-4.88). According to the findings of this study, loss
to follow-up is the risk factor for first-line HIV treatment failure,
which increases the odds by 4.1 times (Cl: 1.86—8.87).Based on
the findings of this study, poor drug adherence is another factor
associated with first-line HIV treatment failure, which increases
the risk by 3.55 folds (Cl: 1.35-9.32) (Table 4).

Discussion

In this study, treatment failure of antiretroviral among adult
HIV patients at high-load public health centers was 21.7% with
a 95% Cl of 17.4-25.7. This was in line with the patient’s treat-
ment failure reported in Sub-Saharan Africa [13]. This might be
because the contributing factors for first-line HIV treatment fail-
uresin developing countries, including Ethiopia, are almost iden-
tical. This means most Sub-Saharan African countries suffer from
malnutrition, co-infection, poor adherence, and poor disclosure
habits due to different cultural and behavioral factors [8,10,14].

However, the findings of this study were higher than those of
the systematic review conducted in Ethiopia [7]. This significant
difference might be due to the difference in study quality. This
means that a systematic review is the review of the literature
that took the pooled prevalence resulting from high to low con-
siderations.

The magnitude of this study is found to be less than the study
conducted in South West Shoa [1]. The possible explanation for
this difference might be due to the difference in socio-demo-
graphic, cultural, and adherence-related issues. This means the
present study was conducted in Addis Ababa, where the HIV
patients may be more educated and committed enough to the
treatment compared with those found in rural areas of South
West Shoa [15].

In this study, being not disclosed was found to be one of the
significant factors that increased the risk of first-line HIV treat-
ment failure by 2.9 times (Cl: 1.35-6.57) compared to disclosed
patients. This finding is similar to the study conducted in [7].
This might be due to the scientific fact that disclosure of HIV sta-
tus improves adherence to antiretroviral therapy and increases
the chance of virological suppression and retention in care [16].
Contrary to this, a lack of disclosure may cause fewer adher-
ences, which end up with treatment failure.

Patients with malnutrition were 2.71 times (Cl: 1.11-6.60)
more likely to have treatment failure compared to their coun-
terparts. This finding is similar to the result of a case-control
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study conducted in Mettu Karl Specialized Hospital, southwest
Ethiopia [9]. This might be due to the direct relationship be-
tween opportunistic infection and nutritional status, in which
under nutrition significantly causes opportunistic infections,
which leads to treatment failure. Malnutrition increases viral
replication and accelerates the progression of HIV disease by
decreasing CD4 T cells, suppressing delayed hypersensitivity,
and altering T-cell responses. For this reason, malnutrition has a
poor prognosis for clinical outcomes [17,18].

This study found that developing TB as an opportunistic in-
fection increases the risk of first-line HIV treatment failure by
2.35-fold (Cl: 1.13-4.88). This finding is supported by previous
studies conducted at different times [9,14]. This might be due to
the scientific fact that TB infection hurts the immune response
to HIV, which accelerates the progression from HIV infection to
AIDS and, in turn, leads to long-lasting immune suppression,
which can increase viral load or cause treatment failure [19].

According to the findings of this study, loss to follow-up
is the risk factor for first-line HIV treatment failure, which in-
creases the odds by 4.07 times (Cl: 1.86—8.87). This is similar
to the conclusion of the case-control study conducted in Mettu
Specialized Hospital in Ethiopia [9]. Patients who are lost to
follow-up while on treatment compromise their health and the
long-term success of antiretroviral therapy programs. ART sig-
nificantly reduced mortality and improved the life expectancy
of HIV-infected patients, but this attainment depends on regu-
lar patient follow-up. Lost to follow-up, would result in serious
consequences, such as drug toxicity, treatment failure, and drug
resistance [16].

Based on the findings of this study, poor drug adherence is
another factor associated with first-line HIV treatment failure,
which increases the risk by 3.55 folds (Cl: 1.35-9.32). This find-
ing isin line with previously conducted studies in different areas
[9,14]. This could be explained by the fact that barriers to anti-
retroviral therapy adherence included side effects of the ther-
apy and financial constraints limiting access to food, transport,
and medication, cultural and religious factors, a lack of spouse
support, stigma, and discrimination [20]. Adherence to thera-
pies is a primary determinant of treatment success. Failure to
adhere is a serious problem that affects not only the patient
but also the health care system. Medication non-adherence in
patients leads to substantial worsening of disease, death, and
increased healthcare costs [21]. Therefore, poor adherence
causes multi-factorial problems with the medication, which end
up in failure.

Limitations of the study

A cross-sectional study design was used in this study. This
type of study design shows the exposure and outcome at the
same point in time, Cannot formulate a cause-and-effect rela-
tionship, and using secondary data like relying on past informa-
tion which can be changed subsequently.

Conclusion

This study found that the magnitude of treatment failure
was high as compared to different studies. Being not disclosed,
presence of malnutrition TB as an opportunistic infection, loss
of follow-up, and poor drug adherence were the factors asso-
ciated with treatment. Therefore, special attention should be
given to those individuals who have the above factors to mini-
mize and prevent treatment failure.
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