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Abstract

Background: Ethiopia is one of the countries in sub-
Saharan Africa that was most affected by the HIV epidemic.
In response to HIV/AIDS, Ethiopia implemented the
antiretroviral therapy program in an effort to preserve lives.
However, the occurrence of first line ART failure has had an
impact on the outstanding success documented in lowering
morbidity and mortality. This study was designed to identify
the incidence and predictors of first-line ART failure in
selected public health facilities at Gullele sub city Addis
Ababa, Ethiopia.

Methods: Facility based retrospective cohort study design
was employed on archived data from 2017 to 2022. A
data collection checklist was created using the intake
card and the ART follow-up card. The collected data were
entered through Epidata version 3.1 and analysed using
SPSS version 25 software. Descriptive statistics, such
as median and interquartile ranges (IQR) was used to
compute continuous variables and counts with percentage
for categorical variables. The survival experiences of the
patients were assessed using the Kaplan-Meier survivor
function. The log-rank test was used to compare the survival
experiences among the different groups of subjects. Bi-
variate and multiple Cox regression were used to determine
the magnitude of treatment failure and identify factors
significantly associated with the outcome variable analysis.
Independent predictors associations were considered with
p < 0.05. The incidence was measured with person-months
of observation.

Results: 174 (54.9%) of the 317 participants, whose
median age was 39 (IQR 32-45) years, were female. 60
(18.9%) people failed their first-line ART regimen during
the 10,579 person-months of follow-up, at an incidence
of 5.67 failures per 1000 person-months of observation,
with a median time to failure of 17 months. The median
survival duration was 37 months. Clients on ART for two
years or less had high rates of treatment failure. Inadequate
adherence (AHR=14.21 (95%Cl: 6.341-31.87) and age less
than or equal to 35 ((AHR) = 1.88, 95%CI (1.03-3.41)) were
associated with an increased hazard rate for first-line ART
failure.

Conclusion: This study shows treatment failure was high
and occurs early during the treatment. Special counselling
and follow up mechanism, during early treatment initiation
and those patients were found the potential predictors of
treatment failure, is important to identify early treatment
failure.
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MRN: Medical Registered Number; NVP: Nevirapine; RAL:
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Background

The AIDS pandemic has plagued the world for more
than 35 years [1]. Since the invention of highly active
antiretroviral medication, morbidity and mortality
related to human immunodeficiency virus/acquired
immunodeficiency syndrome have drastically decreased
[2]. The expansion of treatment coverage for known
patients at the earliest stages of illness has now become
the focus of a global effort. Clinically, the benefits of
HAART are manifested in lower morbidity and mortality.
HIV illness management with HAART In a patient who
has recently received a diagnosis, treatment should
start right away. Upon seven days of an HIV diagnosis
being confirmed, the World Health Organization has
recommended that treatment be initiated quickly.
Only patients who are ready and willing should receive
HAART [3]. Worldwide, UNAIDS aimed to have 90%
of those using HAART virally suppressed by 2030,
preventing HIV treatment failure, to reduce morbidity
and mortality. Initiating HAART in HIV patients has as
its main objectives reducing HIV viral replication and
regaining immunological function. Via routine viral load
testing and/or CD4 cell counts, the clinical decision is
made on whether such objectives have been met [4].
ART failure can be defined as progression of disease after
initiation of ART. It occurs in the form of Virologic failure,
immunologic failure, or clinical failure [5]. Treatment
failure may have bad consequences for the individual
patient and seriously threatens the initial success of
combination therapy in the community, raising concerns
about the selection and transmission of multi-resistant
viruses [6]. Sub-Saharan Africa continues to be the area
most impacted by HIV/AIDS today. There are currently
over 38.4 million and 25.6 million HIV-positive people
living in the world and sub-Saharan Africa, respectively.
75% of these people receive ART [6].

Ethiopia is one of the sub-Saharan African nations
most afflicted by the HIV epidemic. The most recent
Spectrum modelling estimated that in 2022, there were
612,925 HIV-positive peoples [7]. As a response to the
HIV/AIDS, Ethiopia has introduced the Antiretroviral
Treatment program to save lives [8]. Meanwhile still
Ethiopia is challenged by ART failure. In patients receiving
highly active antiretroviral therapy, treatment failure is
a growing concern. Even while these regimens reduce
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morbidity and death, a sizeable minority of patients fail to
show a sustained response to treatment [9]. If treatment
failure is not detected early it can lead to minimize life
expectancy and quality; to increase risk of drug resistance
and Toxicity [10,11]. A rise in the number of HIV patients,
which necessitates the need for more qualified medical
staff; a rise in the level of poverty; a rise in the cost of
health treatment; a rise in the cost of paying for burial
services; a rise in the amount of responsibility placed on
children or orphans living in decreasing school enrollment
due to financial hardship, declining fertility and birth rate,
a decline in the skilled labor force, and economic and
social growth (Age 15 to 49 is most affected) [6]. For the
timely detection of treatment failures, the identification
of patients needing more intensive adherence support,
minimize the development of drug resistance and
unnecessary switching to expensive and constrained ART
regimen options [12]. Failure rates to first-line ART may
vary region wise and need not be uniform all over the
country due to various identified reasons [13]. Patients
unnecessarily remained in failed regimen experienced
higher morbidity and mortality, and failed regimen might
threaten successful ART program [14]. First-line ART
treatment has a high failure rate, according to numerous
studies. [12,15], Studies in East Africa have shown a high
prevalence ofimmunologic failure ranging from 8%to 38%
among clients on first-line HAART, and furthermore, the
magnitude increases as the time of follow-up increases
[12]. In Ethiopia conducted shows the prevalence of ART
treatment failure is ranges from 4.9% to 22.7% [16-18].
Treatment failure was found to be 19.8% with incidence
rate of 8.46 failures per 1000 person-months [19]. In
Ethiopia, different report shows low achievement on
treatment failure monitoring [17]. In settings with limited
resources, managing first-line ART failure is a major
concern for HIV programs [20]. The national ART program
must be guided by information on population-level
estimations of TF (virologic, immunologic, and clinical
outcome) in order to achieve good treatment outcomes.
Determining the incidence of TF and identifying the
associated risk factor of TF is of paramount importance
to achieve a high treatment success rate and improve
the quality of life of people living with HIV [21]. However,
there is little data on the prevalence of TF and its causes
among HIV-infected individuals on ART in Ethiopia [1].
In this study, treatment failure among adult patients
receiving first-line highly active antiretroviral therapy in
Gullele Sub City, Addis Ababa, was evaluated along with
its incidence and determinants.

Methods
Study area

The study conducted in Gullele sub city which is one
of the eleventh sub cities in Addis Ababa, the capital
city of Ethiopia. Thirteen health facilities, including 11
health centers and 2 hospitals, provide ART services.
According to Gullele sub city health office 2022 people

e Page 2 of 12 e



https://doi.org/10.23937/2469-567X/1510092

DOI: 10.23937/2469-567X/1510092

ISSN: 2469-567X

living with HIV report 11,224 people are on ART. The
procedure of enrollment in chronic HIV care was that
patients who tested positive for HIV at different service
outlets were enrolled in HIV care and registered on HIV
positive tracking. The preferred first-line regimens and
the medical eligibility requirements for the start of ART
were in accordance with the national recommendation.

Study design

A facility based retrospective follow-up study
design using secondary data was used. The study was
conducted at randomly selected ART providing health
facilities in Gullele sub city, Addis Ababa Ethiopia, from
June 1 to 30, 2023. Out of the total 1643 people living
with HIV (PLHIV) who were put on treatment at the time
of the study, 1501 of them were adults above and equal
to 15 years of age. Adult patients who were taking ART
during the study period and who are >= 15-years-old
and who had been on first-line ART for greater than or
equal to 6 months. The records of all HIV-positive adults
who were taking ART for more than 6 months from the
facility they started the treatment between November
2017 to October 2022 were included in the study.

Measurements

The dependent variable was clinical, immunological
failure and/or virological failure among HIV-positive
adults on the first-line ART 6 months after ART initiation.

Clinical failure: New or recurrent WHO stage 4
condition OR new or recurrent WHO stage 3 with
pulmonary TB and/or severe bacterial infections after
6 months of optimal adherence to appropriate ART
regimen [22].

Virologic failure: Viral load above 1000 copies/ml
based on two consecutive viral load measurements 3
months apart with enhanced adherence support [23].

Immunological failure: Fall ofCD4 count to baseline
(or below) OR 50% fall from on- treatment peak value
OR Persistent CD4 levels below 100 cells/mm? [22].

Viral suppression: Plasma viral load below 1000
copies/ml based on one viral load Measurement [23].

Adherence: No of dose of HAART taken/No of
prescribed doses of HAART'100% Good adherence, >
95%, fair adherence, 85-95% and poor adherence, <
85% doses take [24].

The independent variables were Socio-demographic
factors such as age, gender, occupational status, marital
status, educational status and educational level. Clinical
factors -months since diagnosis, Baseline CD4 count,
TB-confection, WHO stage, functional status, Presence
of Ol, baseline BMI and history of side effect during
follow. Medical follow up factors - Adherence, follow
up appointment, Disclosure status, ART regimen and
Duration of treatment.
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Sample size and sampling techniques

The sample size was calculated based on proportional
Cox hazard model considering the magnitude of
treatment failure was 21.5% [25]. Among the different
factors, Base line CD4 count between 0 and 349 yields
the maximum sample size, with an AHR of 2.673. The
proportion of patients with baseline CD4 count 0-349
cells/mm?3 (exposed group) was 31.2% and proportion
of patients with base line CD4 count 350 cell/mm?3 to
999 cell/mm?3 (non-exposed group) was 7%; and 95% Cl,
power of 80%, AHR of 2.673, ratio of one to one, and
10% non-response rate considering for compensation
of incomplete records. The final sample size calculated
was 317. Based on this sample size, selected health
facilities providing ART service were included, and the
sample size was proportionally allocated to each facility
based on the patient load the health facilities had. The
sampling frame was that the list of all patient records
in the specified period was obtained from the patient
registers and electronic databases in selected the health
facilities. The sample size was proportionally allocated
and was used systematic random sampling method to
obtain the samples.

Data collection

Pretested and structured data extraction tool was
used to collect the data. Pretesting of the data extraction
tool was conducted on 5% of the sample size in a health
center outside the study area. A data extraction form was
developed from the ART follow-up form of the federal
ministry of health (FMOH) [23]. The data were collected
by 4 data collectors who had a minimum diploma in
information and communication technology (ICT). After
obtaining permission from the medical directors, data
collectors were review and extracted data from patient
medical records, electronic database and registries used
a check list by their medical registration/card numbers.
Before data collection, the data collectors and supervisor
were get a one day orientation by principal investigators
to be known ART data management and familiar with
all the information in the data extraction instrument.
There were two supervisors involved with responsibility
to check completed questionnaires for consistency and
completeness daily and before entry by the principal
investigator. The required data was collected by
considering carefully all the variables stated in the tool
with due attention to avoid any redundancy of the study
participants. Finally, data was analysed using SPSS after
employing appropriate statistical treatment following
proper entry and cleaning.

Statistical analysis

The extracted data were entered through Epidata
version 3.1 and exported to Spss version 25 for cleaning
and analysis. Descriptive statistics, such as median
and interquartile ranges (IQR) was used to compute
continuous variables and counts with percentage for
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categorical variables. The survival experiences of the
patients were assessed using the Kaplan-Meier survivor
function. The survival experiences of the various subject
groups were compared using the log-rank test. Bi-
variable Cox proportional hazard regression was fitted
to select potential candidate predictors to the full model
with cut-off point P < 0.25. The Cox PH model was done
to identify the independent effect of predictors on the
occurrences of treatment failure. The multi-collinearity
for variables in the final fitted model were checked using
variance inflation factor (VIF) with cut-off point mean
VIF > 10. Association between predictors and hazard
of treatment failure was summarized using adjusted
hazard ratio (AHR), and statistical significances will be
tested at P < 0.05. The incidence was measured with
person-months of observation. Ethical clearance was
obtained from the Institutional Research Ethics Review
Committee of Rift Valley University health science
department and from institutional review committee
of selected hospitals (St. Paul’s Hospital Millennium
Medical College and St. Peter specialized hospital). Then,
permission was also obtained from the administrative
bodies of each hospital to access the ART client’s
database and charts. In order to ensure confidentiality,
the identity of the person was not recorded, and only
relevant parties, such as the primary investigator, were
allowed access to the data.

Results

Sociodemographic characteristics

A total of 317 eligible participants with median age
of 39 (IQR 32-45) were enrolled into the study. Above
half of the participants (54.9%, n = 174) were female, all

most third fourth (67.8%) were unemployed, nearly half
of (46.7%) were married and 39.7% reported as their
educational level is primary education (Table 1).

Clinical and immunological characteristics of the
study participants

About one third, 95 (30%) of the study participants
were categorized to WHO clinical stage 3 and the
median CD4 cell count was 208cells (IQR 114-283),
and the median BMI was 21(18.7-22.6). more than
three-fourths, 305 (96.2%) of participants started ART
initiation less than 12 months after know their status,
during follow up most of participants experienced
opportunistic infection 196 (61.8%), and nearly one-
third 79 (24.9%) were with TB-co-infection. Most, 224
(70.7%) of the working functional status while one
third, 76 (24%) of participants functional status were
ambulatory when they start ART (Table 2).

Medical follow up history of participants

One hundred eighty one (57.1%) of study participants
were found on TDF-3TC-DTG regimen during ART
initiation, nearly half of participants were on AZT-3TC-
EFV and the majority, 215 (67.8%) of them had good
ART adhere during their last follow-up period. Nearly
Half (52.4%) of the study participants disclosed their
status. Among the study participants, 157 (49.5%) were
found on three to five months follow-up status. The
median ART clinic follow up period of participants was
37 months (IQR 17-48) months with minimum 6 months
and maximum 65 months of follow-up. The majority,
281 (88.6%) of study participants were on ART follow-
up at the time of the study, 17 (5.4%) were reported as

Table 1: Socio-demographic factors of the study participants.

Variables Frequency Percentage %
Age 15-24 24 7.6%
25-34 69 21.8%
35-44 135 42.6%
>=45 89 28%
Sex Male 143 451%
Female 174 54.9%
Occupation Status Un Employed 215 67.8%
Employed 53 16.7%
Housewife 49 15.5%
Marital Status Married 148 46.7%
Never Married 64 20.2%
Divorced 53 16.7%
Widowed 52 16.4%
Separated 0 0.0%
Educational Status No Education 44 13.9%
Primary Education 126 39.7%
Secondary Education 101 31.9%
Higher Education 46 14.5%
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Table 2: Distribution of clinical and immunological characteristics of study participants.

Variables Frequency Percentage %
Cd4 Category <200 152 48%
200-300 91 28.7%
> 300 74 23.3%
BMI Category <185 76 24.0%
>=18.5 241 76.0%
Month Since Dignosis <=12 305 96.2%
>12 12 3.8%
Who Clinical Stage Stage 1 131 41.3%
Stage 2 48 15.1%
Stage 3 95 30.0%
Stage 4 43 13.6%
Functional Status Working 224 70.7%
Ambulatory 76 24.0%
Bed ridden 17 5.3%
Presence of Opportunities Infection Yes 196 61.8%
No 121 38.2%
Tb co-infection Yes 79 24.9%
No 238 75.1%
Table 3: Medical follow up history of participants.
Variables Frequency Percentage %
Regimen Started 1a 1 0.3%
1d 2 0.6%
1e 131 41.3%
19 2 0.6%
1j 181 57.1%
Disclosure Status Yes 166 52.4%
No 151 47.6%
Adherence Level Good 215 67.8%
Fair 17 5.4%
Poor 85 26.8%
Follow Up Status Less than 3 month 47 14.8%
3-5 month 157 49.5%
6 months 113 35.6%
Current Status Alive 281 88.6%
TO 13 4.1%
Dead 2 0.6%
Lost 17 5.4%
Drop 4 1.3%
Duration on Art Months <=24 126 39.7%
>24 191 60.3%
Treatment Failure Occurred No 257 81.1%
Yes 60 18.9%
Immunological Failure Yes 24 7.6%
No 293 92.4%
Clinical Failure Yes 18 5.7%
No 299 94.3%
Virological Failure Yes 10 3.2%
No 307 96.8
Mixed Yes 8 2.5%
No 309 97.5%
Put on 2™ Line 14 23%
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lost, 2 (0.6%) dead, 4 (1.3%) drop, and 13 (4.1%) were
transferred out (Table 3).

Magnitude of failure

Treatment failure among adults living with HIV on
first line antiretroviral therapy by socio-demographic,
Clinical, immunological and Medical follow up history
of participants: The overall treatment failure among
adults on first line ART was 18.9%. From this 7.6%
immunological failure, 5.7% clinical failure, 3.2%
virological failure and 2.5% mixed treatment failure
experienced. 23% of them switched to second line

regimen. the treatment failure was higher among
female, BMI <= 18.5, unemployed, married, primary
education, WHO Clinical stage 3 ,working functional
status, age (25-34), presence of opportunistic infections,
No TB co-infection, start of ARV since know status < 2
years, follow up status (3-5 months) and with less than
200 CD4 count and those who were on ART for less than
2 years. Treatment failure was higher among those with
poor adherence and not disclosed, however patients
on regimen TDF-3TC-DTG and TDF-3TC-EFV have nearly
equal magnitude of treatment failure (Table 4).

Table 4: Treatment failure among adults living with HIV on first line antiretroviral therapy by socio-demographic, clinical,
immunological and medical follow up characteristics.

Treatment Failure Occurred
No Yes
Variables Frequency | Valid % Frequency Valid %
Age 15-24 15 5.8% 9 15.0%
25-34 47 18.3% 22 36.7%
35-44 115 44.7% 20 33.3%
>=45 80 31.1% 9 15.0%
Sex Male 115 44.7% 28 46.7%
Female 142 55.3% 32 53.3%
Occupation Status Un Employed 170 66.1% 45 75.0%
Employed 44 17.1% 15.0%
Housewife 43 16.7% 10.0%
Marital Status Married 126 49.0% 22 36.7%
Never Married 44 17.1% 20 33.3%
Divorced 43 16.7% 10 16.7%
Widowed 44 17.1% 13.3%
Separated 0 0.0% 0.0%
Educational Status No Education 37 14.4% 11.7%
Primary Education 101 39.3% 25 41.7%
Secondary Education 80 31.1% 21 35.0%
Higher Education 39 15.2% 7 11.7%
Bmi Category <18.5 54 21.0% 22 36.7%
>=18.5 203 79.0% 38 63.3%
Who Clinical Stage Stage 1 112 43.6% 19 31.7%
Stage 2 43 16.7% 5 8.3%
Stage 3 68 26.5% 27 45.0%
Stage 4 34 13.2% 9 15.0%
Functional Status Working 183 71.2% 41 68.3%
Ambulatory 62 241% 14 23.3%
Bed Ridden 12 4.7% 5 8.3%
Regimen Started 1a 1 0.4% 0.0%
1d 2 0.8% 0.0%
1e 101 39.3% 30 50.0%
19 1 0.4% 1 1.7%
1j 152 59.1% 29 48.3%
Presence of Opportunities Yes 153 59.5% 43 71.7%
e No 104 40.5% 17 28.3%
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Tb Co-Infections Yes 53 20.6% 26 43.3%
No 204 79.4% 34 56.7%
Disclosure Status Yes 138 53.7% 28 46.7%
No 119 46.3% 32 53.3%
Adherence Level Good 206 80.2% 9 15.0%
Fair 15 5.8% 2 3.3%
Poor 36 14.0% 49 81.7%
Follow Up Status Less Than 3 Month 27 10.5% 20 33.3%
3-5 Month 127 49.4% 30 50.0%
6 Months 103 40.1% 10 16.7%
Cd4 Category <= 200 123 47.9% 29 48.3%
200-300 73 28.4% 18 30.0%
>= 300 61 23.7% 13 21.7%
Month Since Diagnosis <=12 248 96.5% 57 95.0%
>12 9 3.5% 3 5.0%
Duration on Art Months <=24 83 32.3% 43 71.7%
> 24 174 67.7% 17 28.3%
Current Status Alive 234 91.1% 47 78.3%
To 11 4.3% 2 3.3%
Dead 2 0.8% 0 0.0%
Lost 8 3.1% 9 15.0%
Drop 2 0.8% 2 3.3%

Survival Functions
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Figure 1: Median time to failure among adults living with HIV/AIDS on first line antiretroviral therapy by numbers of years on
ART.

Incidence of treatment failure months. The median survival time was 37 months with
Incidence of treatment failure: All study participants 10579 person-months follow up time. Sixty, 18.9%
(317) who were followed for different periods in 5 Participants experienced treatment failure. The overall
years, a minimum of 6 months and a maximum of 65  incidence rate 5.67 failures per 1000 person-months of
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observations. Of this, 0.9, 1.7 and 2.26 incidence rate
per 1000 person-months of the adults have experienced
aVirologic, clinical and Immunologic failure respectively.
Generally, majority of clients on first line antiretroviral.

Treatment failed at median time of 17 months. The
high rates of treatment failure was high among adult’s
clients on first line ART for less than two years compared
to those who were on ART for more than two years (log

rank test, p < 0.0001) (Figure 1).

C4.7 bivariate Predictors of first line ART treatment
failure among adults living with HIV/AIDS: Bivariate
analysis of predictors of first line ART treatment failure
among adults living with HIV/AIDS is presented in Table
5. The incidence of developing treatment failure was
two times higher among patients of age less and equal
to 35 as compared to those age greater than 35 years
with hazard ratio [(HR) = 2.60, 95%Cl (1.57-4.32)]. Two
(HR=2.40, 95%Cl = 1.31-4.41) times higher among clients

Table 5: Bivariate independent predictors of ART treatment failure among the client first line ART.

Treatment failure CHR | 95% CI P value
Variables No Yes
Age <=35 62 31 2.60 1.57-4.32 0.000"
> 35 195 29 1
Sex Male 115 28 1.13 0.68-1.87 0.634
Female 142 32 1
Occupation Status Un Employed 170 45 1
Employed 44 0.830 0.40-1.69 0.611
Housewife 43 0.598 0.25-1.40 0.237
Marital Status Married 126 22 1
Never Married 44 20 2.40 1.31-4.41 0.005”
Divorced 43 10 1.26 0.59-2.66 0.543
Widowed 44 8 1.10 0.49-2.49 0.805
Educational Status No Education 37 7 1
Primary Education 101 25 1.24 0.53-2.87 0.609
secondary education 80 21 1.28 0.54-3.02 0.567
higher education 39 7 0.94 0.32-2.70 0.921
BMI <18.5 54 22 1.99 1.12-3.23 0.016™
>=18.5 203 38 1
Who Clinical Stage Stage 1 & 2 155 24 1
Stage 3 & 4 102 36 2.33 1.39-3.92 0.001"
Functional Status Working 183 41 1
Ambulatory 62 14 1.05 0.57-1.94 0.852
Bed ridden 12 5 2.065 0.81-5.24 0.127
Regimen Started 1a 1 0 1
1d 2 0 0.000 0.000-1.23 0.981
1e 101 30 0.000 0.000-1.23 0.973
19 1 1 0.78 0.46-1.34 0.381
1j 152 29 2.22 0.29-16.83 0.437
Presence Of Opportunities Yes 153 43 1.89 1.07-3.32 0.027"
Infection No 104 17 1
Tb Co-Infections Yes 53 26 2.55 1.53-4.25 0.000"
No 204 34 1
Disclosure Status Yes 138 28 0.81 0.48-1.34 0.418
No 119 32 1
Adherence Good 206 8 1
Fair & Poor 51 52 17.83  8.45-37.60 0.000”"
Follow Up Status < 6 months 154 50 3.62 1.83-7.16 0.000"
>= 6 months 103 10 1
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‘ Cd4 Category <= 350 212 50 1.17 0.59-2.31 0.649
| > 350 45 10 1
‘ Month Since Diagnosis <=12 248 57 0.98 0.30-3.19 0.979
| >12 9 3 1

Table 6: Multivariate cox regression modelling of independent predictors of ART treatment failure among the clients on first line

ART.
Treatment failure | AHR 95% CI P value
Variables No Yes
Age <=35 62 31 1.885 1.03-3.41 0.037"
> 35 195 29 1
Marital Status Married 126 22 1
Never married 44 20 1.23 0.64-2.36 0.519
Divorced 43 10 1.40 0.63-3.12 0.403
Widowed 44 8 0.80 0.33-1.92 0.626
BMI <18.5 54 22 1.24 0.68-2.25 0.480
>=18.5 203 38 1
Who Clinical Stage Stage 1 & 2 155 24 1
Stage 3 & 4 102 36 1.66 0.64-4.26 0.292
Presence Of Opportunities Yes 153 43 0.82 0.32-2.10 0.692
Infection No 104 17 1
Tb Co-Infections Yes 53 26 1.19 0.59-2.37 0.621
No 204 34 1
Adherence Good 206 8 1
Fair & Poor 51 52 14.21 6.34-31.872 0.001"
Follow Up Status < 6 months 154 50 1.30 0.598-2.842 0.504
>= 6 months 103 10 1

on ART for never married compared to those who were
on ART for married. participants who had Low baseline
BMI (<= 18.5) has about two times higher risk (HR, 1.99,
95%Cl: 1.12-3.23) of failure as compared to those who
have BMI (> 18.5). When compared to those who started
at WHO stages 1 or 2, those who started ART at stages
3 or 4 had 2.33 (HR = 2.33; 95% Cl = 1.39-3.92) times
greater risks of treatment failure. Patients who have
any opportunistic infection, other than tuberculosis, are
at higher risk of treatment failure than those who do
not (HR: 1.89; 95% ClI (1.07-3.32). participants who had
TB had a two-fold greater chance of failure (HR, 2.55,
95% Cl: 1.53-4.25) than those who did not have the co-
infection. The incidence of developing treatment failure
was about seventeen times higher among patients
those had inadequate adherence as compared to those
had good adherence [HR = 17.83, 95%CIl (8.45-37.60)].
Moreover, participants who had follow up less than 6
months experienced high as compared to those had
six months follow up with crude hazard ratio [(HR) =
3.62, 95%CIl (1.83-7.16)]. However, this estimate had a
borderline significance at 5% level clinical characteristics
associated with failure.

Multivariate cox regression independent predictors
of ART treatment failure among the clients on first line
ART: During bivariate cox-proportional hazard analysis

Shawangardew and Tezera. Int J Virol AIDS 2023, 10:092

age, marital status, BMI, WHO stage, presence of
opportunistic infection, TB-co-infection, adherence and
follow-up status had a p-value of < 0.25; hence, they
were candidates for the multivariable model. However,
sex, occupation, educational status, functional status,
regimen at iniation,disclosure,cd4 count at enroliment
and months since diagnosis were demonstrated
p-values of > 0.25; therefore, they were excluded
from the multivariable analysis. After controlling all
potential confounders in multivariable Cox proportional
regression, age <= 35 and inadequate adherence were
independent predictors of first-line ART failure. The risk
was two times higher among patients of age less than
and equal to 35 as compared to those greater than 35
years with adjusted hazard ratio [(AHR) = 1.88, 95%ClI
(1.03-3.41)] and The Hazard of developing treatment
failure was 14.21 (AHR = 14.21, 95%Cl| = 6.34-31.87)
times higher among client’s inadequate adherence
compared to those who had good adherence (Table 6).

Discussion

In countries with low resources, like Ethiopia,
managing first line ART failure is a major concern for
HIV/AIDS programs. The revised UNAIDS targets for HIV
diagnosis, ARTinitiation and viral suppression denoted as
95/95/95 respectively were endorsed by many countries
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including Ethiopia and these targets were aligned with
the of HIV diagnosis and treatment program goals. As a
result, this research sought to identify the prevalence
of first-line ART treatment failure and related factors.
The overall incidence treatment failure among patient
initiated ART during this study was 5.67 per 1000 person
months at risk which is closer to previous study done
in low- and middle-income countries including Tanzania
and Ethiopia demonstrated 5.24 and 4.91 rate of
antiretroviral failure per 100 person years among clients
on ART (25.5). Higher incidence of ART failure was
reported from Ethiopia (9.38 per 1000 person years)
[26]. Other studies from Ethiopia (0.78 per 1000 person
months) and Sub-Saharan Africa (1.33 per 1000 person
months) documented lower incidence of ART failure
[5,27]. Reasons for varied results could be explained by
differences in ART initiation criteria, ART regimen used,
and definition of ART failure and period of follow-up.
According to this study, the incidence of immunological,
clinical, and virological failure is 2.26, 1.7, and 0.9 per
1000 person months of follow-up, respectively. Despite
these drawbacks, immunologic and clinical failures
were discussed to have low sensitivity and specificity.
As a result, HIV viral load testing has gained importance
in recent years, suggesting the relevance of diagnosing
failure using viral load determination technique to
obtain better yield of patients’ status. In order to confirm
real treatment failure, make the best changeover, and
prevent misclassification, viral load testing must also
be performed in addition to clinical assessments of
improvement [5]. The study found that the majority of
the clients on first line ART failed at the median time
of 17 months. High probability of ART treatment failure
was reported among clients on ART for two years and
less. This finding was consistence with the study done in
South Africa, Haiti and which showed ART median time
to failure of 12 and 16 months respectively [28,29], this
might be due to treatment related factors which includes
side effects, use of unfavorable taste brand, and missing
opportunity for counselling due to shortage of staffs.
But it has been below the study done in Cameroon and
Northern Ethiopia and Senegal study which shows 23,
24 and 28 respectively [27,30,14]. A recent analysis
of patients from seven countries in Africa and Asia
indicates a modest rate of 11% at 12 months and 12%
at 24 months of ART. The median survival time was 36
months study conducted in Tigray, despite the fact that
the mean survival time (the predicted time to event) in
the current study was 37 months [17]. The difference
may be due to the health care practices and care that is
provided. Even though the binary cox regression showed
many variables to have significant predictors of ART
failure, multivariate cox regression indicates that only
age less than and equal to 35 and inadequate adherence
were found significant predictors of ART failure. The
hazard of developing treatment failure among patients
age less than and equal to 35 years was [(AHR) = 1.88,

Shawangardew and Tezera. Int J Virol AIDS 2023, 10:092

95%Cl (1.03-3.41) higher compared to age older than 35
years. This study is consistent to the study conducted
in Myanmar, Tigray, Gondar, Uganda, Mozambique,
Australia and Latin America, [29,17,31-35] where
younger patients had a higher risk of treatment failure.
This might be due to their vulnerability to emotional
instability with depression and the differences in the
medical attention given to the patients with advanced
age, which leads to poor adherence resulting in poor
treatment outcomes [36]. Inadequate adherence
was found to be predictor of treatment failure (AHR
= 14.21 (95% Cl: 6.34-31.87)), Higher among clients
who had inadequate adherence compared to those
who had good adherence. This finding was consistent
with studies conducted in Ethiopia (AHR (95% Cl: 1.86-
19.80) = 5.68)), Kenya (AHR (95% Cl: 2.20-3.49) = 2.77))
South Africa (AHR (95% Cl: 2.13-2.91) = 2.49)) and
Uganda (AHR (95% Cl: 2.3-11.05) = 5.05)) [26,28,37-39].
Actually, the main concern for ART users is adherence. It
is undeniable that those who miss three ART doses per
month have lower rates of sustained HIV suppression,
medication resistance, and treatment failure. Presences
of opportunistic infections, who clinical staging, cd4,
tb confection were not found to be predictors of ART
failure, unlike reports from another studies Ethiopia and
sub-Sahara Africa [21, 40, 28, 14, 38,39, 41,9,42,43].

Limitation of the Study

The study limitation was missing information, loss to
follow up and use of secondary data, which restrict the
number of variables that would be studied such as side
effect and differences in quality of care and service in
each hospital.

Conclusions

The rate of treatment failure was high in this
population and occurs early during the treatment. Age
under 35 and adherence were found the independent
predictors of treatment failure. One of the most
important areas for improvement for healthcare
professionals is the early detection of antiretroviral
therapy failure. This is done by closely monitoring ART
patients and identifying the predictors of failure.
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