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Background: Globally, HIV/AIDS has challenged the lives of 36.3 million people and resulted
in 17 million orphans. The disease has neither a vaccine nor a cure and the only option currently
is highly active antiretroviral therapy. This research was conducted to identify the predictors of
poor adherence to CART and treatment failure at second-line regimen among adults living with
HIV/AIDS in public hospitals of Amhara region, north-western Ethiopia.

Methods: A retrospective cohort study design was conducted on 700 HIV-positive people
who were receiving a second-line CART regimen. Participants on second-line regimens who
followed their treatment between 2016 and 2019 were considered. Data were extracted from
participants’ clinical charts from June 18-July 7, 2020.

Results: A multivariate regression analysis indicates that age of patients (OR = 1.025, 95%
CI: 1.001-1.321; p = 0.005), follow-up visits (OR = 0.979, 95% CI: 0.873-0.998; p < 0.001),
CD4 cell count change (OR = 0.9860; 95% CI: 0.835-0.998; p < 0.01), marital status (OR =
0.973, 95% CI: 0.789— 0.997; p = 0.006), female HIV-infected patients (OR = 0.990; 95%
CI: 0.789-0.999; p <0.001), rural patients (OR = 1.151; 95% CI 1.065-1.398; p = 0.004),
non-educated adult patients (OR = 1.026, 95% CI: 1.002-1.198; p = 0.003), existence of
social violence (OR = 0.012, 95% CI: 0.008-0.134; p< 0.01), patients with opportunistic
diseases (OR = 1.0345, 95% CI 1.002-1.142; p = 0.001), CD4 cell count (OR = 0.901, 95%
CI: 0.843-0.995; p = 0.025) and malnutrition (OR = 0.883, 95% CI; 0.762-0.954; p = 0.001)
significantly affected the two response variables.

Conclusion: Several variables affected both poor adherence to HAART and treatment
failure at second-line regimens in the current investigation. Due attention should be given
to aged patients, rural residents, non-educated patients, and patients with other morbidities to
be successful with second-line treatment regimens.

Keywords: adherence, second-line regimens, bivariate data analysis, treatment failure, HIV/
AIDS

Introduction

Acquired Immune Deficiency Syndrome (AIDS) is an infectious disease of the
immune system caused by the human immunodeficiency virus (HIV). It is char-
acterized by a decrease in the number of helper T cells, which causes a severe

immunodeficiency that leaves the body susceptible to a variety of potentially fatal
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infections." The virus is transmitted through infected body
fluids contacted during sexual intercourse, during hypoder-
mic syringes use, and from mother to child during preg-
nancy, delivery, or breastfeeding.” HIV/AIDS became the
challenge of 36.3 million people and resulted for
17 million orphans.’ Sub-Saharan Africa accounts for
71% of the HIV-infected population and 90% of the
AIDS orphans.*

HIV/AIDS has neither a vaccine nor a cure.” Treatment
involves the combination of two non-nucleoside reverse
transcriptase inhibitors (NRTIs) and a protease inhibitor
(PI) or non-nucleoside reverse transcriptase inhibitor
(NNRTI). It is recommended for all people living with HIV
regardless of their CD4 cell count or clinical stage.° Combine
Antiretroviral Therapy (CART) prevents the progression of
AIDS-defining illness and death by suppressing the
virus’s replication or spread, allowing the immune system
to recover and fight off other infections.” It also prevents the
transmission of the virus to a sexual partner and to the baby
during pregnancy, birth, and breastfeeding.®’

CART highly impacted HIV/AIDS epidemic. It has
averted 1.21 million AIDS-related deaths in 2016 and
1.6 million new HIV infections among children since
1995.1
HAART can live for as long as an HIV naive person.''

Currently, an HIV-infected person taking
CART is one of the essential interventions to end the
epidemic by 2030.' Rigorous measures were taken to
increase access to CART to all HIV-infected individuals
across the globe and achieve 95% viral suppression by
2025."* However, only 66% (53—79%) of them have sup-
pressed viral load, which leads to treatment failure.'*

An increasing number of patients in Sub-Saharan Africa
are experiencing treatment failure to second-line CART."
Poor adherence, disclosure status, opportunistic infection,
CD4 counts < 100 cells/mm’, low BMI, and young age of
15-29 years were identified as the predictors of second-line
treatment failure.'® According to the finding of a study by
Molla et al., the overall rate of adherence to ART in the
University of Gondar was 88.2%. Residence, age, educa-
tional status, co-morbidity, HIV disclosure status and CD4

1718 Social support,

count were associated with adherence.
absence of depression, and absence of substance use were
also reported as determinants of adherence to CART."
Many studies were conducted on predictors of poor adher-
ence separately but not associated with its effect on second-
line regimens.'®!” It is known that poor adherence leads to
treatment failure regardless of the treatment line regimens

(first or second). The outcome of the current investigation,

joint predictors of poor adherence and its consequence
on second-line regimen, is important for both patients and
health staff for awareness creation on health education.
Multivariate data analysis indicates the different dimensions
for investigation of potential predictors of the two responses.
This is why the current investigation was conducted on
predictors of poor adherence and treatment outcome
on second-line regimen.

The current study aimed to identify predictors of poor
adherence and second-line treatment failure in government
hospitals of Amhara region, north-west Ethiopia. The con-
ceptual framework for relationship between covariates is
indicated in Figure 1.

Methods and Materials
Study Design

The study employed a retrospective cohort study design in
which participants had been on second-line CART regi-
mens and whose follow ups were between 2016 up to
2019. Data were extracted from the clinical records of
participants from June 18—July 07, 2020.

Study Area

Ambhara region is the second-most populous region in
Ethiopia with an estimated population of 22,191,890.%° The
region comprises 15 administrative zones and 180 Woredas
(ANRS plan commission report, 2020). According to the
2020 Ambhara National Regional State Health Bureau report,
the region has one public health institute, 82 hospitals, 870
health centers, 3553 health posts, and 1200 private health
facilities. In the region, about 3500 HIV-positive adults are
treatment failures at the first-line regimen and are transferred
to the second-line regimen.® Hence, 3500 HIV-positive
adults who are on the second-line regimen were considered
as study population.

Sample Size and Sampling Procedure

Data were collected from participants in 17 government
hospitals in the region. The hospitals were selected purpo-
sefully considering the high number of patients on second-
line CART regimens. All patients on second-line CART
regimens in the above hospitals were included in the study.

Inclusion and Exclusion Criterion

All adults who had switched to the second-line regimen in
the region with follow-ups between 2016 and 2019 were
included in the current investigation. Patients who
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Socio-demographic Variables
Age
Sex
Religion
Marital status
Occupation

Comorbidities

Drug related factors
Drug regimen
Drug toxicity

Disclosure status

Residence
Level of education

Biological factors at baseline

Baseline CD4 counts
Easeline Viral loads
Baseline EMI
Functional status

whether participants reported fully(95%)

Main exposure adherence

Adherence on 95% of the visits or not

Behavioral factors
Alcohol consumption
Substance use
Number of sexual pariners

Qufcomes
Virclogical failure after 6 months
of strict adherence enforcement

following undetectable viremia

Figure | Conceptual framework between response and predictor variables in second-line regimens.

attended hospitals with a small number of patients, whose
follow-ups were before 2016 or were participants in the
selected hospitals who were dropped, died, or transferred
out before six months of stay on second-line CART regi-
men were excluded from this study. Hence, from a total of
3500 HIV-positive adults on the second-line regimen, 700
were selected using a stratified random sampling technique
considering the selected hospitals as strata, using 95%
level of confidence and 5% marginal error which indicates
that the sample size was statistically valid to give
a consistent result.?’

Variables

Dependent Variable

The dependent variables in the current investigation were
adherence level and treatment failure to second-line regi-
men. The first dependent variable was binary in nature
(adherent or non-adherent (poor)). The second response
variable was also a binary response which was categorized
as treatment failure or success. A treatment is said to be

failed (virological failure) if plasma viral load after 6
months on second-line ART was above 1000 copies/mL
for the second time following the high viral load (>1000
copies/mL) in the first measurement.>'

Independent Variable

Patients’ age (in years), sex, marital status, level of educa-
tion, religion, residence, occupation, partner’s HIV status,
functional status at the start of ART, opportunistic infection
at the time of the switch to second-line regimen, HBV status
at the time of the switch to second-line regimen, presence of
chronic disease, history of drug toxicity, history of missed
appointment while on second line regimen, HIV disclosure
status, WHO clinical stage at the switch to second-line regi-
men, CD4 count at the switch to the second line regimen and
viral load were independent variables.

Data Collection Procedure
Secondary data were used for this study. The data were
collected from the health facilities> ART follow-up clinic
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charts. It was collected by health professionals working in
the ART clinics in the region.

Data Collection Tool

The data were collected through the Open Data Kit
(ODK). It is a free, open-source suite of tools that allows
data collection using android mobile devices and data
submission to an online server, even without an internet
connection or mobile carrier service at the time of data
collection.”® The data collection procedure was closely
supervised for assuring the quality of the data. The col-
lected data were checked for completeness, accuracy, and
clarity by taking samples.

Test of Missingness Patterns

Among the three types of missingness patterns namely, miss-
ing at random (MAR), missing completely at random
(MCAR) and missing not at random (MNAR) were consid-
ered in current investigation using ANOVA and confirmed
that the nature of the missingness pattern in the current inves-
tigation was Missed Completely at Random (MCAR). This
indicates that missingness increased as visiting time increased.

Data Analysis

The secondary data were entered and analyzed using SAS
statistical software package, version 9.2. The descriptive
data analysis was conducted using frequency distribution.

Statistical Models Used in Data Analysis
In this investigation, multivariate data analysis was
employed, considering binary logistic regression to be
applied for the two responses with logit transformation.
The result showed a binomial response conducted with
a logistic regression model with the logit link function.

Before conducting the multivariate data analysis, sepa-
rate models were conducted for each response using the
binary logistic regression models for virological failure
and adherence status.”® The covariance structure and the
magnitude of residual errors were also measured in the
model selection. In this regard, the model with the smallest
residual error was selected.”*

Formulation of Multivariate Regression
Analysis

The generalized linear mixed model assumes each out-
come to be binary; first the univariate models were con-
ducted and combined through the specification of joint
multivariate distribution for all random effects.

For the assessment of the relation between two
responses (poor adherence and treatment failure to
CART), the multivariate data analysis, particularly, joint
GLMM model was fitted.?> In this model, the association
between the two outcomes was quantified through the
random effect given that separate random intercept for
each outcome variable has been conducted.*

Results

The baseline characteristics of the current investigation are
indicated in Tables 1 and 2. Tables 1 and 2 show that about
54% of the participants were female, 45% of them were
married, 68.9% of the participants were literate, and the major-
ity of the participants (84.4%) were Orthodox religious
followers.

Among the participants, about 77.3% were urban resi-
dents, 32.7% them had HIV-positive partners, 81% of
them had working status, 5.8% of them were TB co-
infected patients, 3.9% of the HIV people at second-line
regimens had experienced mental depression, 3.9% of
them were pregnant mothers, 18.3% of these patients had
CD4 cell count of less than 100 and about 3.4% of them
did not disclose their disease status. Finally, about 60.7%
of the participants were non-adherent (poor adherence) to
CART and 59% of them had treatment failure at second-
line regimens (Tables 1 and 2).

In the analysis, among the patients who disclosed the
disease, 96.6%, reported that they got better social support
from communities around them.

The covariance structure under the current investiga-
tion was tested using information criteria (AIC and BIC)
as shown in Table 3.

The bivariate estimate of the two responses, namely
adherence to CART and treatment success at second-line
regimens, is indicated in Table 4.

To assess the determinants of the two responses,
a multivariate data analysis approach becomes more relevant.
Developing models for the two response variables with uncor-
related random intercepts gives results for an initial parameter
estimate. The results obtained by applying this procedure are
indicated in Table 4. The multivariate data analysis was con-
ducted using log-likelihood estimation. The SAS procedures
used in generalized mixed effect models allow the bivariate
data analysis to be constructed for the random effects.

This shows how to construct multivariate longitudinal data
by supposing univariate random effects from a generalized
mixed-effect approach for each outcome variable. Parameter
estimates for the conditional independence of the random
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Table | Baseline Characteristics of Participants (n = 700), Socio-
Demographic Variables

Table 2 Baseline Characteristics of Participants (n = 700),
Clinical Variables

Variables Categories F % Variables Categories F %
Sex Female 375 | 53.57 WHO clinical stage at switch to 2nd | 521 | 7443
Male 325 | 4643 line 2 47 | 6.71
Marital status Living with 318 | 45.43 3 92 | 13.14
Partner 4 40 5.71
Living without 380 | 54.57 CD4 Count CD4 below 100 No 572 | 81.71
partner Yes 128 | 1829
Level of education llliterate 220 | 31.43 Acute nutritional problem No 592 | 84.57
Literate 480 | 68.57 Yes 108 | 1543
Religion Orthodox 591 | 84.43 Drug toxicity No 679 97
Christian Yes 21 3
Muslim 106 | 15.14 Disclosure Status Disclosed 676 | 96.57
Others 3 0.29 Not 24 343
Residence Rural 159 | 22.71 Disclosed
Urban 541 | 77.29 NRTI backbone at switch ABC+3TC 87 12.4
Partner HIV status Negative 8l 11.57 AZT+3TC 249 | 354
Not Applicable 139 | 19.86 TDF+3TC 368 | 52.3
Positive 230 | 32.86 PI/NNRTI ATVIr 629 | 893
Unknown 250 | 35.71 AZT/r based 5 0.7
Functional Status Ambulatory 107 | 15.29 EFV based 9 1.3
Bed ridden 23 3.29 Kaletra 4 0.6
Working 570 | 81.43 based
Ol’s at the time of switch to 2nd | No 573 | 81.97 LPV/r based 45 6.5
line Yes 106 | 18.03 NVP based 11 1.6
TB at the time of switch Yes 41 5.8 Adherence to HAART Adherent 275 | 393
No 659 | 94.2 Non- 425 | 60.7
HBYV status at the time of switch | Negative 88 12.57 adherent
to 2nd line Not Done 606 | 86.57 Treatment output at second line Success 287 41
Positive 6 0.86 regimens Failure 413 59
Other chronic disease No 668 | 95.43
Yes 32 | 457
History of depression while on No 673 | 96.14 Table 3 Covariance Structure Under Current Investigation
2nd line Yes 27 3.86
. Covariance Structure Information Criteria
Pregnancy during 2nd line No 314 | 44.86
regimen Not Applicable 359 | 51.29 AlC BIC Log Lik
Yes 27 3.86
AR (1) 16,594.9 16,791.4 73163
TOEP 16875.0 17,251.4 —7563.2
UN 16523.3 16,631.7 —7265.9
intercept model for responses namely adherence to CART and cs 16647.7 16,892.4 -7739.6

treatment outcome at second-line regimens are indicated in
Table 4 .

The identical signs for the two predictors indicate that
they are positively correlated with each other. Hence,
patients with poor medication adherence also had treat-
ment failure at second-line regimens. To conduct the mul-
tivariate data analysis for the two responses, the
conditional assumptions of the subject-specific intercept
were conducted as shown in Table 4.

Table 4 indicates that predictors such as age of patients,
baseline CD4 cell count, the number of followed-up visits,

marital status, CART adherence, sex, residence area and
cell phone ownership, the existence of social support,
social discrimination, mental stress, and level of adherence
to CART had a significant effect on the variable of interest.

As age of patients increased by one year, the expected
odds of having poor adherence to CART was increased by
2.5% assuming the other things were constant (OR =
1.025, 95% CI 1.001-1.321; p = 0.005). Age also affected

the treatment outcome at second-line regimens. Hence, as
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Table 4 Multivariate Regression Analysis for Adherence to HAART and Treatment Failure Using Maximum Likelihood Estimation

Parameter Poor Adherence Treatment Failure

Estimates St. Error p-value Estimates St. Error p-value
Intercept 3014 0.003 <0.01* 0.922 0.245 <0.001*
Age 0.025 0.011 0.003* 0.122 0.013 < 0.001*
Weight —0.021 0.014 0.061 0.031 0.016 0.073
Baseline CD4 cell count | —0.014 0.013 <0.001* —0.022 0.014 <0.001*
Number of follow-ups —0.032 0.043 <0.001* —0.033 0.038 0.012%*
Marital status (Ref. =Without partner)
With partners —0.023 0.035 0.053 —0.012 0.051 0.061
Sex (Ref.=Male
Female —-0.010 0.016 <0.001 —0.014 0.104 < 0.001*
Partner HIV status (Reference=Positive)
Negative —0.021 0.542 < 0.001 —0.012 0.231 < 0.001*
Existence of social discrimination (Ref.=yes)
No 0.046 0.435 <0.001 —0.132 0.023 0.002*
Special support for patients disclosed disease (Ref.=yes)
No —0.031 0.763 0.002 —0.031 0.231 0.031*
History of depression while on 2nd line (Ref.=yes)
No 0.021 0.923 0.013 0.021 0.231 0.003*
Residence area (Ref.=Urban)
Rural 0.015 0.016 0.045* 0.134 0.013 0.014*
Level of education (Ref.=Literate)
llliterate 0.026 0.015 <0.012* 0.125 0.154 0.012*
Opportunistic infectious disease at the time of switch to second line regimens (Ref.=no)
Yes 0.034 0.204 <0.013* 0.125 0.091 <0.013*
Functional Status (Ref.=working status)
Bed-ridden 0.051 0.342 0.023* 0.024 0.453 0.021*
Ambulatory 0.034 0.241 <0.001* 0.031 0.621 <0.001*
WHO stages (Ref.=stage |V)
Stage | —0.137 0.015 <0.014* —0.192 0.013 0.072
Stage Il —0.146 0.016 <0.061 —0.246 0.094 0.055
Stage IlI —0.104 0.014 <0.015% —0.116 0.092 0.092
Acute malnutrition (Ref.=yes)
No —0.124 0.014 <0.015* —0.135 0.092 0.012%*
Drug toxicity (ref.=yes)
No —0.004 0.034 0.015% —0.156 0.092 0.092
CD4 cell Count —0.124 0.014 0.025* —0.156 0.092 0.032*

Note: *Stands for statistical significant predictor.
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age increased by one year, the expected odds of being
a treatment failure at second-line regimens was increased
by 13% (OR = 1.129, 95% CI: 1.087-1.235; p <0.01).

On the other hand, as the number of follow-up visits
increased by one unit, the expected value of the odds of
having poor adherence to CART was decreased by 2.1%
provided the other covariates remain constant (OR =
0.979, 95% CI: 0.873-0.998; p-value < 0.001) and the
expected value of being a treatment failure in second-line
regimens was decreased by 3.7% (OR = 0.9675, 95% CI:
0.8925-0.9987; p = 0.012).

As CD4 cell count change increased by one cell/mm?,
the expected value of odds of having poor adherence to
CART was decreased by 1.4% given the other covariates
were constant (OR = 0.9860; 95% CI 0.835-0.998; p <
0.01) and the expected value of treatment failure
in second-line regimens was decreased by 2.2% (OR =
0.978; 95% CI: 0.857— 0.998; p < 0.001).

Comparing female HIV-infected patients with males,
the expected value of odds of having poor adherence for
female HIV-positive patients was decreased by 1% as
compared with male patients (OR = 0.990; 95% CI:
0.789-0.999), p < 0.001). Similarly, the expected odds of
being a treatment failure for female patients was decreased
by 1.4% as compared with male patients (OR = 0.986;
95% CI: 0.798-0.998; p< 0.001).

However, the expected odds of having poor adherence
for rural patients was increased by 15% as compared with
urban patients, given the other covariates were kept con-
stant (OR = 1.151; 95% CI: 1.065-1.398; p = 0.004).

The expected odds of having poor adherence for non-
educated adult patients was increased by 2.6% compared
with educated adults, other factors being constant (OR =
1.026, 95% CI: 1.002-1.198; p = 0.003). Similarly, the
expected value of being a treatment failure for non-
educated patients was also increased by 13.3% compared
with educated patients (OR = 1.133, 95% CI: (1.034—
1.234; p = 0.012), other factors being kept constant.

The existence of social violence had a statistically sig-
nificant effect on the poor adherence of HIV-positive
adults. Hence, the expected odds of having poor adherence
for HIV-infected individuals, where there is no social
violence, was decreased by 1.2% compared with those
HIV-infected adults living in societies where there is social
violence, other factors being kept constant (OR = 0.012,
95% CI: 0.008-0.134; p< 0.01).

The expected odds of having poor adherence for
patients with opportunistic diseases was increased by

3.5% compared with non-opportunistic infectious disease
patients, otherfactors being kept constant (OR = 1.0345,
95% CI: 1.002-1.142; p = 0.001).

The expected odds of being poor adherent for patients
with opportunistic diseases was increased by 3.5% com-
pared with non-opportunistic infectious disease patients,
other factors being kept constant (OR = 1.0345, 95% CI:
1.002-1.142; p = 0.001).

As, CD4 cell count increased by 1 cell/mm® of the
blood, the expected value of having poor adherence for
HIV-positive patients was decreased by 10%, other factors
being kept constant (OR = 0.901, 95% CI: 0.843-0.995;
p = 0.025).

The expected odds of having poor adherence for
patients who did not get malnutrition was decreased by
12% compared with patients with malnutrition, other fac-
tors being kept constant (OR = 0.883, 95% CI: 0.762—
0.954; p = 0.001).

Discussion

The current study tried to identify factors affecting the
bivariate effect of poor adherence and treatment failure
for HIV-positive adults under second-line CART regimens.
The extent of poor adherence of the HIV-positive adults
indicates that 60.7% of them had poor adherence on
the second-line regimens and about 59% of the partici-
pants got treatment failure.

Age significantly affects the level of adherence and treat-
ment outcome at second-line regimens. Hence, as age
increases, having poor adherence for HIV-positive adults
also increases. It is known that aged patients may forget to
take medications at the prescribed time and date and this
leads to patients having poor adherence. Hence, older HIV-
infected individuals are more likely to have poor adherence,
and this contributes to the patients being virally suppressed
and failure at second-line treatment.?’*® Older HIV-positive
patients, who have a high probability of having poor adher-
ence, are thus more likely to get treatment failure at second-
line treatment CART regimens.?

HIV-positive people with a low baseline CD4 cell
count are more likely to have poor adherence and such
patients got treatment failure at second-line CART
regimens.® This is why the two responses have
a positive association between them.

As visiting time of the health institution increases the
possibility of having poor adherence decreases and leads
to patients being successful at second-line CART regi-
mens. This result is similar to other previous research.’’
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When HIV-positive adults visit the health institution as
prescribed by the health staff, such people should receive
proper medication and this leads to being successful
in second-line regimens.*> Hence, short visiting times
harm patients, who are more likely to have poor adherence
because of education and counseling should be given to
patients at each visiting time.

Female HIV-positive adults are less likely to have poor
adherence compared with males. The possible reason for
this might be the fact that a female’s experience in taking
pills for birth control plays a significant role in being
medication adherent for cART and this further leads to
being less likely to fail at second-line regimens.*> The
experience gained from pills taken for family planning
contributed for females to be CART adherent. This result
is supported by previous research®® but is contradictory
with another investigation.®> The reason for the contra-
dictory result is that females hide their disease because of
their fear of being stigmatized and exposed for the extra
infectious disease, which leads them to have poor adher-
ence and failed at second-line treatment regimen.’> This
result also needs further investigation.

Urban HIV-positive adults are less likely to have poor
adherence compared with rural HIV-positive adults. Urban
patients might have a better level of education and better
understanding of how poor adherence is related to treat-
ment failure at second-line regimens compared with rural
patients.*® Most of the time, rural patients come to health
facilities for HIV diagnosis lately, due to cultural impact
and other priorities given by rural people. This is because
of the reason that societies in the rural area lack awareness
on how and when a patient being virally suppressed and
failed at treatment outcomes.>®

Social violence has a significant effect on the likeli-
hood of HIV-positive people having poor adherence
because HIV-positive people in such situations may not
disclose their disease status to their sexual partners and
communities. Non-disclosure of the disease leads the
patients to have poor adherence and this further leads to
treatment failure on second-line CART regimens. The
potential reason for this might be HIV-infected adults
fear the trend that those individuals who disclose their
disease experience violence from people they are living
together with.?” Social violence also contributed positively
for HIV-patients to have poor adherence (patients may not
take pills whenever other individuals are there) which
leads patients to be drug resistant and to get treatment
failure at second-line regimens.

Education plays a significant role in the variation of the
level of adherence and treatment outcomes at second-line
regimes. Educated people are less likely to have poor adher-
ence and to failed at second-line treatment regimens.*® The
potential reason for this might be the fact that such people
have more information on what HIV-positive people need to
do in order to be successful in treatment outcomes. Educated
HIV-positive people also have a better understanding of how
the virus can be transmitted from one patient to another.*
Knowledge on how to prevent HIV transmission is important
in the disclosure of HIV status and this helps for patients to
be virally suppressed and to have progressive CD4 cell count
change.*”

Conclusion

In the current investigation, certain significant covariates
on the two response variables, namely poor adherence and
treatment failure, have been identified. The prevalence of
poor adherence in the study area was 60.7% and that of
treatment failure at second-line CART regimens was 59%.
Hence, the two results indicate that more than 50% of the
program needs more attention for patients to have long
lives with the virus.

Common predictors were identified in the current
investigation and the association between the two
responses indicates that the two responses are highly cor-
related with each other. Hence, patients with poor adher-
ence have a high probability of being virally suppressed
and failed treatment outcomes at second-line regimes.

Due attention should be given to poor adherent HIV-
positive individuals with poor adherence since it leads to
treatment failure at second-line CART regimens. Hence,
health-related education for HIV-positive adults is crucial
to be CART adherent and to be successful at second-line
CART regimens. Special support should be given for aged
and rural patients, for patients whoare not aworking and
for those who had low CD4 cell counts, in order for them
to live longer with HIV.
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