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Background: The primary goal of antiretroviral therapy is to prevent human immune
deficiency virus (HIV)-related morbidity and mortality. Deferring antiretroviral therapy
(ART) until CD4 counts decline puts individuals with HIV at risk of HIV-related morbidity
and mortality.

Objective: This study aims to assess the effect of the test and treat strategy on mortality
among HIV-positive clients on ART in public hospitals in Addis Ababa.

Methods: A retrospective cohort study was conducted at five selected public hospitals in Addis
Ababa. A cohort of 216 ART clients taken as an exposed group (test and treat” strategy) from
2017 to 2019 and 216 ART clients as an unexposed group taken from 2014 to 2017; totally, 432
clients were included in the study. Multivariate Cox regression was used to estimate the effect of
the test and treat strategy on the survival of ART clients adjusting for other covariates.
Results: The 432 clients contributed to a total of 1025.17 person-years follow-up. Ninety-
one (21.06%) of them died, 14.3% were unexposed and 6.7% were exposed (test and treat).
The incidence of death was 92.4 and 81.8/1000 person-years in the unexposed group and
exposed group, respectively, with an overall mortality rate of 88.8/1000 person-years.
Besides, test and treat strategy (AHR: 0.31; 95% CI: 0.19, 0.52), baseline CD4 counts
>350 cells/mm3 (AHR 0.40; 95%: CI: 0.20, 0.80), bedridden functional status (AHR 2.46;
95% CI: 1.41, 4.27), poor adherence (AHR 3.25; 95% CI: 1.410-7.51), moderate malnutri-
tion on last visit (AHR 2.56; 95% CI: 1.30-5.04) and staying on original regimen (AHR
4.68; 95% CI 2.72, 8.07) were independent predictors of mortality.

Conclusion: Mortality among HIV patients on treatment decreased significantly since the
start of the test and treat strategy. Therefore, test and treat strategy should be strengthened in
all public and private facilities throughout the country.
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Introduction
Acquired immunodeficiency syndrome (AIDS) is an advanced stage of human
immune deficiency virus (HIV) infection that takes years after the introduction of
HIV to the human body and characterized by the development of certain cancers,
serious infections, and other severe clinical manifestations.

It is important for people living with HIV to initiate ART as soon as possible.
This reduces the time between HIV diagnosis and ART initiation, thereby
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decreasing HIV-related morbidity and mortality, and
reduces the forward transmission of HIV, including
MTCT. In 2017, three out of four HIV-positive people
know their status, which is the first step towards medita-
tion. Besides, 21.7 million patients are on recovery with
a net rise of 2.3 million people compared to 2016.>

In Ethiopia, an estimated 738,976 people are currently
living with HIV and all of them require antiretroviral
therapy (ART). Besides, 94,240 clients are receiving
ART in Addis Ababa. Various programs have been under-
taken to increase the health quality of HIV-positive
patients, the quality of life, and to prolong the period of
HIV-infection/AIDS-diagnosis to death; however, around
11,000 people in Ethiopia are dying from HIV-related
disease.* ® With free HIV testing and ART service, there
should be no HIV-related death; however, death from HIV-
related causes in the world, especially in developing coun-
tries such as Ethiopia is still being reported. Ethiopia has
adopted the
February 2017 and since then all HIV-positive clients are
eligible to start ART right away.””

The scale-up of access to treatment should not be taken

test and treat recommendation since

for granted. HAART regimens commonly require changes
that often involve switches of multiple medications simul-
taneously. As a result, treatment changes have become
a common phenomenon, and hence limitation of treatment
options has turned out major concern for the future of
HAART and HIV/AIDS patients.'%"!

Early diagnosis is key for tracing of HIV-positive peo-
ple and leads to early initiation of ART, and hence might
significantly reduce the rate of HIV-related mortality. The
test and treat strategy is aimed to markedly decrease mor-
tality related to HIV/AIDS.? Ethiopia has changed the
eligibility criteria of HIV-positive people for ART utiliza-
tion. Recently Ethiopia adopted the WHO test and treat
strategy and started the implementation on pilot bases in
some health facilities then expanded to all health facilities
in the country. Ever since there are no eligibility criteria to
start on ART other than having HIV-positive results.'?

Even though few studies are carried out to understand
the impact of the HIV-related mortality and life expectancy
test and treatment plan of people living with HIV globally,
published study in Ethiopia is scarce. The findings will
greatly assist health institutions in monitoring improve-
ments to their clients’ survival as a result of the application
of a plan for testing and treatment, will have a great impact
in terms of evaluating the effectiveness or failure of the
strategy for the Federal Health Minister and the Federal

HIV/AIDS Prevention and Control
(HAPCO). The results

Therefore, this study is aimed to assess the effect of the

Organization

test and treat strategy on mortality among HIV-positive
adult clients who are on ART in public hospitals of Addis
Ababa city, Ethiopia.

Methods

A hospital-based retrospective cohort study was conducted
on HIV-positive clients on ART in five general hospitals
(Menilik, Gandhi, Zewditu Memorial, Ras Desta, and
Yekatit12) in Addis Ababa city, June 2020. All adult HIV-
positive people who were enrolled in HIV care and treatment
service at public hospitals in Addis Ababa city comprised the
source population. Selected HIV-positive people who started
ART in five selected General Hospitals (Menilik, Gandhi,
Zewditu, Ras Desta, and Yekatit 12) constituted the study
population. The study hospitals have already been chosen by
the Federal Minister of Ethiopia as pilot hospitals for the
implementation of the latest HIV-positive patients care plan,
called the test and treatment strategy. The study population
consists of two groups: a group of HIV-Positive clients who
were not exposed to the test and treat strategy (unexposed),
specifically clients who started ART two years before the
start of the test and treat strategy (between July 2014 and
January 2017), and a group of HIV-positive clients exposed
to the test and treat strategy(exposed), specifically clients
who started ART between February 2017 and July 2019.

Adult clients age greater than or equal to 15 years old
enrolled in care and treatment and who started ART at least
six months before the study were included in the study
sample. On the other hand, clients who were diagnosed and
started ART at the same hospital and transferred out (TO) and
patients who started ART before July 2014 and After
July 2019 were excluded from the study to ensure that our
study clients have to be at least 6 months on ART.

The sample size is calculated using Epi info version 7.
The following assumptions are considered; 95% confi-
dence level, 80% power, the proportion of outcome in an
unexposed group (9%) (i.e. death rate among HIV-positive
clients before the test and treat strategy), and AHR=2.17"3
taken from the previous study done in Ethiopia; and the
ratio of exposed to an unexposed group of 1:1. A sample
of 392 was obtained. Considering 10% incomplete docu-
ments, the final sample 432 (216 from exposed and 216
from non-exposed) study participants were included in the
study.
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Based on their proportion of clients, the samples were
assigned to the 5 hospitals for their preliminary assess-
ment. Accordingly, Gandi contributed 12% (52) clients,
Zewditu contributed 33% (144) clients, Ras Desta 17%
(75) clients, Minilik 18% (79) clients, and Yekatit 19%
(82) clients. The sample was divided into exposed and
unexposed categories in selected hospitals and client
records are extracted from an electronic database with
a systematic random sample.

The primary outcome variable is death (mortality) which
is defined as the death of a client while on ART due to any
cause except accidental death and occurred in hospitals and
any setting confirmed by the hospitals. Hospitals, however,
have methods to monitor their clients exclusively as hospitals
have already been chosen by the Federal Minister of Ethiopia
as pilot hospitals for the implementation of the latest HIV-
positive patients care plan, called the test and treatment
strategy. Hospitals thus closely follow, track and confirm
when their clients have missed or died through a registered
patient address since these hospitals are under close oversight
by the Minister of Health. The mortality rate is measured by
using person-time at risk starting from the time of ART
initiation until each patient dies or is censored. Besides, the
main exposure variable was test and treat strategy, which is
defined as ART initiation immediately or within one week of
diagnosis of HIV positive and linkage to care and treatment
unit. Other independent variables included are functional
status at baseline that was retrieved from the patient registry
has three categories, working, ambulatory, and bedridden; it
is classified according to national and WHO standards. The
patient is listed as ambulatory if the client cannot work but is
active; weight at baseline, clinical factors (baseline CD4,
baseline WHO stage, anemia), sociodemographic factors
(age,
retrieved from the hospital registry, and was identified

gender, educational level), treatment adherence
using the WHO adherence appraisal process, and follow-up
laboratories result like High viral load and low CD4 count.
To maintain the quality of data, appropriate training
was given for data collectors. Incomplete data were
excluded from the study and daily supervision was made
at each facility throughout the data collection process.
Data were entered into EpiData then exported to STATA
14.2 for analysis. Descriptive statistics such as median with
IQR, and mean with SD were computed to describe the
characteristics of the cohort. Person-years of follow-up were
calculated by assessing the date of enrollment for ART and the
date of death or censoring. The Kaplan—Meier method was
used to compare survival probabilities of the exposed and

unexposed groups. The Log rank test, and Breslow, and
Tarone test were used to determine if the survival probabilities
in the exposed and unexposed groups were significantly dif-
ferent. Cox regression was employed to identify the effect of
test and treat strategy on mortality of ART clients adjusted for
other independent variables. Both Crude Hazard ratios (CHR)
and Adjusted Hazard Ratio(AHR) with 95% confidence inter-
vals were used as effect measures.

Since the unexposed group and the exposed group were
not followed for an equal period, We conducted the Cox
regression model again after excluding unexposed partici-
pants who were followed more than the maximum follow-
up period of the exposed group (test and treat). Therefore,
variables with p < 0.25 in the bivariate cox regression
model and predefined variable (treatment modality) were
included in the multivariate cox regression model to adjust
for covariates. However, all variables included in the ear-
lier cox regression model were also included in the Cox
regression model conducted a second time after excluding
participants in the exposure group who had a longer fol-
low-up duration. The assumptions of proportionality of the
Cox regression model were tested using the global test in
STATA version 14.2 and satisfied (Proportionality
Schoenfeld residual test (phtest) of (8) =7.91, P = 0.442).

Result

The study was carried out in five selected public hospitals
in Addis Ababa City with a sample of 432 adult clients
who began ART between July 1, 2014, and July 31, 2019.
Half of them (216) started ART before the implementation
of the test and treat strategy (unexposed group) based on
other eligibility criteria. And the other half (216) started
ART as per the test and treat strategy in which the criteria
to start ART is having HIV-positive result and client readi-
ness to start (exposed group).

Socio-Demographic Characteristics

The two arms of the cohort had no statistically significant
difference in terms of basic sociodemographic characteris-
tics. In the category of tests and treat, 56.5% were women,
while 61.1% were women in the unexposed group. The
median age of the clients was 39 years with an interquartile
range (IQR) of 13.0 years. In the group of test and treat
(exposed group), 91.2% of clients were between 16 and 50
years of age, while in the non-exposed group, 90.7% were
in the age group indicated. Regarding educational status,
clients in both groups have comparable educational status in
the respective categories of education. Regarding the
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Table | Socio-Demographic Characteristics of Clients on ART, Addis Ababa, 2014-2019

Variable Total Exposed Group, n (%) Unexposed Group, n (%) Chi-Square P-value
Age category (years)
16-24 31(7.2) 16(7.4) 15(6.9) 1.889 0.597
25-34 109(25.2) 49(22.7) 60(27.8)
35-50 253(58.6) 129(59.7) 124(57.4)
>50 39(09) 22(10.2) 17(7.9)
Gender
Male 178(41.20) 94(43.5) 84(38.9) 0.955 0.328
Female 254(58.8) 122(56.5) 132(61.1)
Religion
Orthodox 319(73.84) 155(71.8) 164(76) 2.904 0.574
Protestant 61(14.13) 33(15.3) 28(13)
Muslim 34(7.87) 16(7.4) 18(8.3)
Catholic 5(1.16) 3(1.4) 2(0.92)
Other 13( 9(4.2) 4(1.9)
Educational status
No formal education 60(14) 33(15.27) 27(12.5) 2.401 0.662
Primary 146(33.8) 72(33.33) 74(34.3)
Secondary 164(38) 77(35.6) 87(40.3)
Post-secondary 59(13.7) 33(15.27) 26(12)
Vocational 3(0.7) 1(0.46) 2(0.92)
Employment
Employed 210(48.6) 109(50.5) 101(46.7)
Unemployed 152(35.2) 84(38.8) 68(31.4) 10.529 0.051
Self employed 63(14.6) 20(9.3) 43(20)
Other 7(1.6) 3(1.4) 4(1.9)

client’s employment status, in the test and treat cohort,
50.5% of clients were employed whereas 46.7%, in the
control group (Table 1).

Baseline Clinical Characteristics of the
Cohort

Baseline CD4 count was done for 58.8% of clients in the
unexposed group and 80% of clients in the test and treat
group. Most (78.7%) of the study subjects had working
functional status in the test and treat group and 69% had in
the unexposed group. Half (48.6%) of the test and treat
group clients had baseline WHO stage I while 40.3% in
the unexposed group WHO stage I disease (Table 2).

Other Variables of the Cohort

In the test and treat (exposed group), 80% of the clients
had disclosed their status to their families and friends
while in the unexposed group 79.6% of clients had dis-
closed their results. The comparable number of clients in

test and treat and unexposed groups had opportunistic
infection (OI) treatment other than TB at least once
throughout their follow-up. Regarding the TB coinfection
status of the clients, no difference was observed between
the two cohorts. And 67.6% of clients had good adherence
for their medication in the exposed group and 65.7% had
unexposed. A significant difference was shown in clients
with mild malnutrition between the two groups. Thus,
46.3% of clients in the exposed group stayed on their
original first-line regimen but, 56% of the HIV patients
in the unexposed group remained on their original regimen
(Table 3).

Survival Analysis

From a total of 432 clients, 270 (62.5%) were active (alive
on ART) at the end of the follow-up, 71 (16.4%) were lost
to follow up and 91 (21.1%) died. Ninety-one (21.06%) of
the clients died from the unexposed group. And 29 (6.7%)
died from the exposed group. The study participants con-
tributed a total of 1025.17 person-years of follow-up. The
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Table 2 Baseline Characteristics of Clients on ART, Addis Ababa, 2014-2019

Variable Total Exposed Group, n (%) Unexposed Group, n (%) Chi-Square P-value
Baseline CD4
<200 cells/mm3 145(33.6) 53(24.5) 92(42.6) 25.11 0.000
200-350 cells/mm3 69(16) 33(15.5) 36(16.7)
>350 cells/mm3 84(19.4) 41(19) 43((19.9)
Not done 134(31) 89(41) 45(20.8)
Baseline functional status
Working 319(73.8) 170(78.7) 149(69) 7.132 0.028
Ambulatory 55(12.7) 26(12) 29(13.4)
Bedridden 58(13.5) 20(9.3) 38(17.6)
Baseline WHO stage
| 192(44.4) 105(48.6) 87(40.3) 4513 0.211
1l 97(22.5) 47(21.8) 50(23.1)
1l 80( 39(18) 41(19)
v 63 25(11.6) 38(17.6)
Baseline weight
<50 kg 104 46(21.3) 58(26.9) 1.824 0.177
250kg 328 170(78.7) 158(73.1)

unexposed group was followed longer [mean (+standard
deviations [SD]): 3.1 (£1.8) years] than the exposed group
[mean (£ SD): 1.6 (£0.8) years]. The person-year inci-
dence of death was 92.4 per 1000 person-years in the
unexposed group and 81.8 per 1000 person-years in the
test and treatment group (exposed group), with an overall
mortality rate of 88.7 per 1000 person-years.

The cumulative survival probability at year 1, 2, 3, 4, 5,
for the group of clients who started before the implementa-
tion of the test and treat (unexposed group), was 0.84, 0.77,
0.75,0.71, and 0.67, respectively, and for the group of clients
who started ART based on test and treat strategy (exposed
group) at year 1, 2, 3 was 0.93, 0.83 and 0.79, respectively.

The Kaplan—Meier survival curve shows the test-and-
treat group had a higher survival probability than the
unexposed group throughout the follow-up period (Figure
1). Though the Log rank test indicates the two categories
have no significant difference in survival (p-value =0.65),
the Breslow and Tarone tests show that there is
a significant difference in survival of the two groups
(p-values: 0.021 and 0.036, respectively).

Effect of the Test and Treat Strategy and

Other Covariates on Mortality

In crude analysis, test and treat strategy has no significant
effect on mortality but baseline CD4 count, baseline func-
tional status, baseline WHO stage, treatment adherence,

last nutritional status, other comorbidities, and regimen
change have a significant effect on mortality, and all of
these variables were selected for multivariate analysis.
Even though the test and treat strategy showed no signifi-
cance, it was among the selected variables because it is our
main variable of interest.

After controlling the effect of other co-varieties, the
test and treat strategy has no significant effect on mortality
(adjusted hazard ratio [AHR] =0.783; 95% CI=0.486
—1.263). Other covariates, which had a significant effect
on mortality among ART clients, were baseline CD4
count, baseline functional status, adherence to medication,
last nutritional status, other comorbidities, and regimen
change. Clients whose baseline CD4 count was >350
cells/mm3 had a 40% lesser hazard of death as compared
to those whose baseline CD4 count was less than 200
(AHR= 0.40; 95% CI: 0.205-0.805).
Bedridden patients had more than 2 times the higher

cells/mm3

hazard of mortality as compared to patients with working
functional status (AHR= 2.46; 95% CI: 1.419-4.271) and
ambulatory patients had about 1.5 times the higher hazard
of mortality relative to working patients (AHR= 2.43; 95%
CI: 1.38-4.27). Clients with poor medication adherence
had more than 3 times the higher hazard of death com-
pared to clients with good adherence (AHR= 3.25; 95%
CI: 1.410-7.51). Clients diagnosed with moderate malnu-
trition on their last visit had more than 2.5 times more
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Table 3 Other Variables of HIV-Positive Clients on ART, Addis Ababa, 2014-2019

Variable Total N (%) Exposure Group, n (%) Unexposed Group), n (%) Chi-Square p-value
Disclosure
Disclosed 345(80) 173(80) 172(79.6) 0.014 0.905
Not disclosed 87(20) 43(20) 44(20.4)
Ol treatment
Yes 354(82) 183(84.7) 171(79.2) 2.253 0.133
No 78(18) 33(15.3) 45(20.8)
Adherence
Good 288(66.7) 146(67.6) 142(65.7) 0.671 0.715
Fair 26(27.3) 11(5) 15(6.9)
Poor 118(6) 59(27.4) 59(27.4)
Last-nutritional status
Normal 338(78.2) 179(82.9) 159(73.6) 7.120 0.068
Mild malnutrition 43(10) 14(6.5) 29(13.4)
Moderate malnutrition 27(6.2) 13(6) 14(6.5)
Severe malnutrition 24(5.6) 10(4.6) 14(6.5)
TB-status
None 128(29.6) 64(29.7) 64(29.6) 0.165 0.921
Treated 71(16.4) 37(17.1) 34(15.7))
IPT 233(54) 115(53.2) 118(54.6))
Other comorbidities
Yes 213(49.3) 98(45.4) 115(53.2) 2.676 0.102
No 219(50.7) 118(54.6) 101(46.8)
Baseline ART regimen
ABC+3TC+EFV 96(22.2) 47(18.6) 49(27.3) 1.94 0.544
TDF-3TC-EFV 316(73.2) 200(79.5) 116(64.4)
Others 20(4.6) 5(1.9) 15(8.3)
Regimen change
On Original 221(51) 100(46.3) 121(56) 4.086 0.043
Substitute 207(48) 115(53.3) 92(42.6)
Switched 4(1) 1(0.46) 3(1.4)

hazard of death compared to clients with normal nutri-
tional status (AHR= 2.56; 95% CI: 1.30-5.04). Taking
the original drug regimen increases the risk of mortality
as compared to clients who changed their regimen (AHR=
4.68; 95% CI: 2.72-8.07) (Table 4).

However, the unexposed group and exposed group
were not followed for an equal period. The maximum
follow-up period for the unexposed group was 5.85 years
and for test and treat, it was 3.24 years. We conducted the
analysis again after excluding participants in unexposed
who were followed more than the maximum follow-up
period of the test and treat category (3.24 years).
Accordingly, HIV patients treated with the test and treat
strategy had 69% less likely to die than those treated as per

the previous strategy (AHR= 0.31; 95% CI 0.19-0.52),
which makes the test and treat strategy a significant pre-
dictor of mortality. Baseline CD4, baseline functional sta-
tus, adherence to medication, and regimen change also
remained to be significantly associated with mortality in
the re-analysis (Table 5).

Discussion

This study aimed to assess the effect of the test and treat
strategy on mortality in comparison with the other strat-
egy, which was implemented before the start of the test
and treat, of adult clients who were on ART at five selected
public hospitals of Addis Ababa town.
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Kaplan-Meier survival estimates
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Figure | Kaplan-Meier survival estimate between unexposed group (previous
treatment strategy) and exposed (test and treat strategy) among HIV infected
patients on ART, Addis Ababa, 2014-2019.

In this study, the overall mortality among the total of
432 clients was 21%. Incidence of death in the era of test
and treat was reduced significantly (13.4%) as compared
to the unexposed group (28.7%). When the entire data was
analyzed, the test and treat strategy has no significant
effect on survival. However, after we made the follow-up
period of the two cohorts equal by excluding those in the
unexposed group followed for a longer period than the
maximum follows up period of the test and treat cohort,
the test and treat group had significantly lower mortality
both on Log rank test and Cox regression. In addition to
the test and treat strategy, baseline CD4, baseline func-
tional status, medication adherence, last nutritional status,
other comorbidities, and regimen change have a significant
effect on the mortality of clients.

The overall mortality was high (21%) as compared to
the studies done in different parts of Ethiopia, and it was
comparable with a study done in Nepal 20%.'* In a study
conducted at Gurage, it was 9.6%,” in Aksum, 8.8% and
Tigray 7.5%."> This difference might be explained by the
documentation of the final status of clients at Addis Ababa
might be better as compared to other small cities due to the
use of well-organized communication between adherence
supporters at all hospitals with urban health extension
workers and the update of clients address in each visit
was being practiced since the last two year in facilities at
Addis Ababa which helps to trace the clients. When we
compare the two cohorts the mortality among the test and
treat cohort was lower than the unexposed group. It might
be since during the time before the test and treat the clients
were not eligible for treatment until they have advanced

disease and low CD4, so that they may have not responded
well to treatment which results in the death of many clients
due to immune reconstitution syndrome IRIS."®!”

The effect of the test and treat strategy found by this
study is in line with the studies done in the Gurage zone in
Ethiopia'® and South Africa,' but in a study done in
Nigeria, the mortality rate after implementation of test
and treat was 2%,'” which was much less than our finding
13.4%. This may happen despite the implementation of the
test and treat strategy because clients are still presenting
for care and treatment late as evidenced by 22% of clients
in the test and treat cohort who presented with CD4 lower
than 200cells/cubic mm and 28% who presented with
WHO stages III and IV at baseline.

In our study, the Log rank test showed test and treat
strategy has no significant effect on mortality when we
analyze the whole data. This is due to the Log rank test
emphasizes events that happened late in the follow-up
period. And the maximum follow-up period for the two
cohorts was not equal. The control group was followed for
5.85 years of maximum period, and the maximum follow-
up period for test and treat clients were 3.24 years. The
Breslow and Tarone tests (which emphasize the events that
happened early and in the middle of the follow-up period,
respectively) showed that test and treat has a significant
effect on mortality.'®-*

After excluding clients in the unexposed group who
were followed for more than the maximum follow-up
period of the test and treat group the test and treat strategy
significantly affects mortality, and the mortality of clients
decreased by 30%. The cumulative survival at years 2 and
3 is also higher in clients on the test and treat group and it
agrees with the results found in Gurage Ethiopia and
Nigeria.'"'®

Unlike many other studies gender, educational status,
and opportunistic infections have no significant effect on
the survival of clients.””'> And the magnitude of other
factors that significantly contribute to the difference in
survival rate is in line with other studies in Ethiopia and
other African countries.

In this study having a baseline CD4 of less than
200cells/cubic mm is a significant predictor of mortality.
This may be because these clients are highly immune-
compromised and prone to other opportunistic infections,
and this is in line with the studies done in Uganda, central
Tigray, and Debre Markos.'>'®?! However, clients with-
out CD4 count records were considerably different
between the two groups, variation has not been noted in
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Table 4 Effect of Test and Treat Strategy and Other Covariates on Mortality Among HIV-Positive Clients on ART, Addis Ababa,

2014-2019
Variable Final Status Crude Hazard Ratio (95% CI) | Adjusted Hazard Ratio (95% CI)
Died, n (%) | Censored, n (%)
Treatment modality
Other (previous) 62(28.7) 154(71.3) | |
Test and treat 29(13.4) 187(86.6) 1.535(0.970, 2.430) 0.783(0.486, 1.263)
Baseline CD4
<200cells/mm3 29(20) 116(80) | |
200-350cells/mm3 11(16) 58(84) 0.257(0.117, 0.568)* 0.268(0.117, 0.612)*
>350cells/mm3 20(23.8) 64(76.2) 0.354(0.184, 0.679)* 0.406(0.205, 0.805)*
Not done 31(23) 103(77) 0.591(0.359, 0.971)* 0.664(0.389, 1.136)
Baseline-functional status
Working 70(22) 249(78) | |
Ambulatory (cannot work) | 12(21.8) 43(78.2) 0.340(0.205, 0.564)* 2.425(1.378, 4.268)*
Bedridden 9(15.5) 49(84.5) 1.205(0.672, 2.162) 2.462(1.419, 4.271)*
Baseline WHO stage
WHO stage | 41(21.3) 151(78.6) | |
WHO stage || 17(17.5) 80(82.5) 0.269(0.149, 0.486)* 0.622(0.322, 1.203)
WHO stage Il 19(23.7) 61(76.3) 0.547(0.303, 0.989)* 1.182(0.615, 2.272)
WHO stage IV 14(18) 49(63.6) 0.961(0.548, 1.684) 1.489(0.808, 2.743)
Adherence
Good 58(20) 230(80) | |
Fair 6(23) 20(77) 0.370(0.239, 0.572)* 0.872(0.525, 1.450)
Poor 27(23) 91(77) 0.984(0.476, 2.036) 3.255(1.410, 7.510)*
Last-nutritional status
Normal 70(20.7 268(79.3) | |
Mild MN 7(16.3) 36(83.7) 0.321(0.158, 0.654)* 1.392(0.708, 2.735)
Moderate MN 10(37) 17(63) 0.744(0.322, 1.721) 2.560(1.300, 5.041)*
Sever MN 4(16.6) 20(83.3) 1.833(0.821, 4.090) 1.606(0.732, 3.524)
Other comorbidities
Yes 56(26.3) 157(73.7) | |
No 35(16) 184(84) 3.334(2.091, 5.316)* 0.763(0.435, 1.339)
Regimen change
On original 48(21.7) 173(28.3) 5.602(3.303, 9.501)* 4.687(2.721, 8.073*
Changed 43(20.4) 168(79.6) | |

Note: *P < 0.05.

sensitivity analysis after excluding cases with missing
CD4 count. Thus, the result we have reported is robust.
Therefore, the detail of the sensitivity analysis in the study
is not mentioned.

We found that clients who had bedridden functional
status at baseline were at increased risk of mortality as
compared to those with working functional status. This
can be explained by the fact that being bedridden indicates
that the client is seriously sick and might have a lower
CD4 count and advanced WHO stage. And this finding is

consistent with many studies conducted in Ethiopia'>*"*?

and Nigeria.'”

The study also highlights having advanced baseline
WHO stage (III & 1V) also significantly increases the
risk of mortality, as having advanced WHO stage is having
more serious opportunistic infections. This was in line

with findings
16,17,22

of Eastern Ethiopia, Uganda, and
Nigeria.
The current study demonstrated poor adherence is also

a significant predictor of mortality. Our result is consistent
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Table 5 Effect of Test and Treat Strategy and Other Covariates on Mortality Among HIV-Positive Clients on ART, Addis Ababa (After
Excluding Cases in Unexposed Followed Longer Than the Test and Treat Group), 2014-2019

Variable Final Status Crude Hazard Ratio (95% CI) | Adjusted Hazard Ratio (95% CI)
Died, n (%) | Censored, n (%)

Treatment modality

Other (previous) 35 (22.2) 123 (77.8) | |

Test and treat 46 (31) 103 (69) 3.303 (2.012, 5.423) 0.319 (0.196, 0.518)*
Baseline CD4

<200cells/mm3 26 (26.5) 72 (73.5) | |

200-350cells/mm3 10 (20.4) 39 (79.6) 0.165 (0.048, 0.565) 0.156 (0.046, 0 0.526)*

>350cells/mm3 16 (27) 43 (73) 0.357 (0.172, 0.739) 0.345 (0. 169, 0. 705)*

Not done 29 (28.7) 72 (71.3) 0.498 (0.265, 0.933) 0.478 (0.260, 0. 879)*
Baseline-functional status

Working 63 (27.4) 167 (72.6) [ |

Ambulatory 10 (26.3) 28 (73.7) 0.426 (0.219, 0.831) 2.758 (1.484, 5.123)*

Bedridden 8 (20.5) 31 (79.5) 1.176 (0.564, 2.450) 2417 (1.262, 4.629)*
Baseline-WHO stage

WHO stage | 36 (27.5) 95 (72.5) [ |

WHO stage I 17 (20.2) 67 (79.8) 1.845 (0.948, 3.594) 0.994 (0.456, 2.166)

WHO stage llI 17 (38.6) 27 (61.4) 1.608 (0.803, 3.219) 1.753 (0.835, 3.681)

WHO stage IV 11 (22.9) 37 (77.1) 1.036 (0.463, 2.317) 1.564 (0.778, 3.143)
Adherence

Good 51 (24.9) 154 (75.1) | | *

Fair 6 (30) 14 (70) 1.130 (0.638, 2.000)* 2.733 (1.112, 6.715)*

Poor 24 (29.3) 58 (70.7) 2.870 (1.107, 7. 445) 0.847 (0.485, 1.480)
Last-nutritional status

Normal 63 (25.8) 181 (74.2) | |

Mild MN 7 (20.6) 27 (79.4) 0.635 (0.242, 1.663) 1.008 (0.475, 2.138)

Moderate MN 8 (53.3) 7 (46.7) 0.744 (0.322, 1.721) 1.912 (0.941, 3.882)

Sever MN 3 (214 11 (78.6) 1.127 (0.471, 2.695) 1.753 (0.750, 4.095)
Other comorbidities

Yes 49 (44) 95 (66) | |

No 32 (19.6) 131 (80.4) 0.609 (0.325, 1.142) 0.617 (0.332, 1.146)
Regimen change

On original 44 (27.2) 118 (72.8) 0.283 (0.152, 0.527) 3.575 (1.926, 6.636)*

Changed 37 (25.5) 108 (74.5) | |

Note: *P < 0.05.

with the results of studies done in Debre Markos,?! in

southwest Ethiopia®® and in Uganda'™'®

which may be
explained by the fact that clients who have poor adherence
are at risk of developing resistance to medication and
lastly treatment failure which can lead to mortality if it
does not detect early.

Nutritional status also determines the mortality of cli-
ents significantly. Clients who had severe malnutrition on
their last visit had 1.6 times the higher hazard of mortality.

Similarly, nutritional status has been a predictor of

mortality in many other studies.'®'? Our result is also in
agreement with the study done in Somalia.”* The reason
for this can be malnutrition elicits dysfunctions in the
immune system and promotes increased vulnerability of
the host to other serious infections that can lead to death.*®

We demonstrated that the presence of comorbidities
was significantly associated with the mortality of clients.
However, this finding was contrary to the study conducted
in southwest Ethiopia.”’ The reason for high mortality
among clients with other comorbidities could be the fact
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that comorbidities can be caused or exacerbated by HIV/
AIDS and some comorbidities also worsen the HIV infec-
tion by affecting the immune system and become comput-
ing cause for mortality among HIV-positive clients.?®*’

In this study, only four clients switched their medica-
tion to a second line, and all four of them were censored.
However, the other scenario newly happening is
a substitution of medication to a better and new first-line
regimen. According to this study, clients who stayed on
the old (original) first-line treatment had 4.6 times more
risk of mortality as compared to clients who substituted
their regimen with the new drug. This might be explained
by better tolerability, the low discontinuation rate due to
pill burden, and rapid viral suppuration of the new combi-
nation fixed-dose drug Tenofovir, lamivudine, and
Deltogavir (TLD).?® Unlike our study, in most studies’
regimen change was considered as a change of treatment
regime to second-line drug regimen but in a study con-
ducted in Gurage regimen change, in general, was also
indicated as a significant predictor of mortality."®

Even though the study was a retrospective cohort design
done on secondary data, all the variables were available on an
electronic database that made the data collection procedure less
challenging in this pandemic time. However, a follow-up lab
test (Viral load) was omitted from the study as the test was
started recently as an evaluative test for treatment success in
the era of test and treat. Thus, this variable could not be used as
a covariate in the present study. Besides, due to the retro-
spective nature of the study, missing data was the main chal-

lenge of the study. Therefore, selection bias may be introduced.

Conclusion

There is high overall mortality in this study as compared to
most of the studies conducted in Ethiopia and other countries.
There is a significant decrease in mortality in the test and treat
group in comparison with the unexposed group. Baseline vari-
ables (CD4 count, WHO stage, functional status, and weight),
adherence to treatment, presence of co-morbidities and nutri-
tional status were found to be significant predictors of mortality
among HIV-positive clients on ART.

Test and treat might cover the second 95 of the three
’95s but without strengthening the first 95 (early detection)
and the third 95 (optimal viral suppression), the expected
result will not be achieved and mortality will not be
decreased to a lower possible level. Test and treat strategy
should be strengthened in all public and private facilities
throughout the country and clients have to start treatment
as early as possible after they know their status.

Paper Context

There has been a decline in AIDS-related death in the region
from 2010 to 2018. Moreover, the progress is more rapid in
recent years after the implementation of the fast track/test and
treat strategy. Ethiopia adopted the WHO test and treat strategy
and started the implementation on pilot basis in some health
facilities then expanded to all health facilities in the country.
However, there is a lack of evidence on the effect of the test and
treat strategy on mortality among ART clients. In the present
study, we demonstrated that mortality among HIV patients on
treatment decreased significantly since the start of the test and
treat as compared to the unexposed group. Controlling other
predictors especially baseline clinical and laboratory charac-
teristics of clients will make a significant reduction of HIV-
related mortality in the era of test and treat.
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