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Background: Antiretroviral therapy consistently improves the survival of people living with
HIV and contributes to preventing the development of new infections. Studies of antiretro-
viral therapy programs in Africa have shown a high mortality rate during the first 6 months
after initiation of HAART in rural health facilities. This study looks at survival time and
associated factors among adults with HIV in south Gondar, Northwest Ethiopia.

Methods: A 5-year retrospective cohort study design was conducted using patient records
among 746 adults living with HIV/AIDS. A systematic random sampling technique was used
to select respondents after proportional allocation was made for all health facilities included
in the study. Epi-info version 7 and STATA 12 were used for data entry and analysis,
respectively. Kaplan—Meier survival analysis was used to estimate mean survival time and
a life table was used to estimate survival probability after initiation of HAART.

Results: A total of 746 respondents were followed for a median of 60 months. There were
102 (13.67%) deaths yielding an overall mortality rate of 2.59/1,000-person year observation
(95% C1=0.02136-0.031736). Age of respondents >43 years (AHR=2.790; 95% CI=1.495—
5.206), bedridden (AHR=9.57; 95% CI=3.87-23.64), past TB treatment (AHR=0.86; 95%
CI=0.46-0.609), baseline WHO stage IV (AHR=3.02; 95% CI=1.77-5.18), pneumonia after
ART start (AHR=3.6; 95% CI=1.4-9.2), INH prophylaxis (AHR=2.58; 95% CI=1.232—
5.188), ambulatory functional status (AHR=5.86; 95% CI=2.67-12.86), and disclosure status
(AHR=0.423; 95% CI=0.261-0.685) were significant predictors for survival time after
initiation of HAART among adults living with HIV.

Conclusion: The mortality rate was highly (13.67%) observed in the early phase of
antiretroviral treatment. Being ambulatory and bedridden, age of respondents >43 years,
past TB treatment, baseline WHO stage IV, pneumonia after HAART, INH prophylaxis, and
disclosure status were independent predictors of mortality.
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Background

HIV/AIDS is a term which applies for human immune deficiency virus and human
acquired immune deficiency syndrome. HIV infects cells of the immune system,
destroying or impairing their function, and it can be transmitted through sexual
intercourse, transfusion of contaminated blood, and sharing of contaminated sharp

instruments. It is also transmitted from a mother to her child.'
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HAART is a combination of three or more antiretro-
viral drugs used in the treatment of HIV infection and
AIDS, and it was introduced in 1996.°

Highly active antiretroviral therapy significantly
improves the prognosis of people living with HIV. It
reduces the viral loads to undetectable levels (up to 50
copies/mL) and slows down the spread of HIV by increas-
ing CD4 cell count levels (50-100 cells/mL) in the first
therapy, delaying progression to AIDS, and reducing
mortality.

In sub-Saharan Africa, ART treatment has been started
recently and it is hard to learn the most important factors
that can determine the survival of patients on ART due to
the limited scope and coverage of information available.
Early mortality rates in sub-Saharan Africa are very high;
ranging from 8-26% of patients who die in the first year of
ART treatment.”*

The gains in treatment are largely responsible for
a 26% decline in AIDS-related deaths globally since
2010.°

HIV/AIDS remains a public health problem in Ethiopia
with an estimated national prevalence of 1.8% in 2017, out
of these patients 367,000 were taking ART. In Ethiopia,
free ART service was launched to be given in public
hospitals in 2005 and primary healthcare centers in 2006
as part of the service scaling-up.®

Many studies indicated that mortality rates of HIV
patients were high in the first year of ART treatment in
Ethiopia, and around 20,000 people liveling with (PLW)
HIV die each year.*

Globally at the end of 2015, 1.1 million people died
from AIDS-related illnesses and 35 million people have
died from AIDS-related illnesses since the start of the
epidemic.”’

According to study results in Ethiopia and outside
Ethiopia, there are several problems or risk factors that
result in the low survival of HIV patients.® Among these
risk factors, baseline CD4 count, total lymphocyte count
(TLC), higher viral load at baseline, regimen intolerance,
previous exposure to ARV drugs, medication adherence,
missed clinic visits, malnutrition, delayed ART initiation,
TB-HIV co-infection, age group, etc. were the major risk
factors indicated.” '

The prevalence of HIV is different between the urban
and rural parts of Ethiopia, so urban HIV prevalence
declined from a peak of 14.3% in 2001 to 4.4% in 2012,
while rural prevalence peaked in 2003 at 4.1% and
remained at 1.9% in 2009 and 1.8% in 2012."2

In Amhara region (2009/10) 64,648 people living with
HIV were put on ART, which was a 60.2% coverage of the
107.414 people who were requiring ART, and the mortal-
ity rate of adult HIV/AIDS patients was 2.3% of the total
adult population.”"'

Many studies were conducted in Ethiopia on the survi-
val time of HIV-infected patients after initiation of
HAART, but almost all studies were conducted in hospi-
tals, while the ART service is decentralized to health
centers that are less equipped with materials and run
with middle-level professionals. This study aimed to esti-
mate the survival time and its predictors among adults
living with HIV who started ART treatment.

Methods
Study Design and Setting

A retrospective cohort study design was conducted in the
south Gondar zone from September 1, 2010 to
September 30, 2014,

South Gondar zone is one of the 13 zones of Amhara
national regional state, Ethiopia. Debre Tabor is a city of
South Gondar which is 665 km away from Addis Ababa
and 102 Km from Bahir Dar (the capital city of Amhara
national regional state). According to the zonal health
departments, the total population of this zone was
2,781,235.

There are 12 districts, with four hospitals and 19 health
centers providing ART services for persons living with
HIV in the South Gondar Zone.

Since the ART service has been started there have been
13,935 individuals on the ART clinic service; from these,
9,844 individuals are currently on ART, 3,335 are on pre-
ART service and 756 are pediatrics.

Population

All adults’ medical charts in ART clinics of South Gondar
zone were the source population, while all adults aged >15
years who started ART treatment in health centers of south
Gondar zone, and those who started ART from
September 1, 2009, to September 30, 2013, were the
study population of this study.

Eligibility Criteria

Of all people living with HIV whose age was >15 years
and started ART treatment at health centers of South
Gondar zone, those who started ART from September 1,
2009, to September 30, 2013 were included, while
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transferred cases, women who were pregnant at the time of
ART initiation, and lactating mother were excluded from
the study.

Sample Size Determination and Sampling

Procedures

The sample size was determined by using EPI info version
7.2.1. The assumptions that type I error 5%, power of
80%, and considering two population proportions on expo-
sure status were considered.*'*!* The sample size was
determined by taking the factors from previous studies
such as CD4 cell count, adherence, TB status, whom
staging, and total lymphocyte count .'> By so doing the
maximum final sample size used for this study after adding
10% for non-respondents was 770.

All ART sites (19 Health centers) in the South Gondar
zone were considered and health centers that provide ART
services for at least 5 years were included. The number of
adults living with HIV who have been taking ARV for at least
5 years was screened and identified from the ART clinics’
logbook of the health centers (total cases are known). Then
the entire sample sizes were proportionally allocated to each
health center. Medical charts of study participants from each
health center were selected by using a simple random sam-
pling method from the ART logbook after putting in order the
lists of patients for data collection.

Operational Definitions
Censored: Individuals on HAART, who did not experience
death at the end of this study.

Good adherence: if the percentage of missed dose is
between >95% (<2 doses of 30 doses or <3 doses of 60
doses) as documented by ART physician.

Lost to follow-up: patients discontinued ART for at
least 1-3 months, as recorded by ART physician.

Drop out: patients who discontinued ART for at least 1
month as recorded by the ART physician.

Data Collection Tools, Procedures, and
Data Quality Control

A structured data extraction format was adopted from ART
intake and follow-up formats of ART clinics. Four ART
trained nurses for data collection and two supervisors of
health officers were trained for 1 day and recruited. The
data was collected by reviewing pre-ART registers, labora-
tory requests, monthly cohort forms, and follow-up forms,
ART intake forms, patients’ cards, and death certificates

complemented by registration by home visitors. The recent
laboratory results before starting ART were used as
a baseline. Data were collected retrospectively from all
eligible medical records of adult HIV/AIDS patients
from ART clinics using structured data extracting formats.
Data quality control training was given for data collec-
tors and supervisors. The overall procedure was controlled
by the principal investigator of the study. All completed
data collection forms were examined for completeness and
consistency during data management. The data was entered
and cleaned by the principal investigator before analysis.

Data Processing and Analysis
Data were entered into Epi-Info v. 7.2.1 for and exported
to STATA version 12 for statistical analysis. The data were
cleaned and edited before analysis. Data exploration was
undertaken to see if some odd codes or items are not
logical and then subsequent editing was made. The
patients’ characteristics were described in terms of fre-
quency, mean/median value for continuous data, and per-
centages for categorical data. Finally, the outcome variable
of this study was dichotomized into censored or death.
The actuarial life table was used to estimate survival
time after initiation of ART, and a Log rank test was used
to compare survival curves. Cox proportional hazard
regression was used to determine significant factors asso-
ciated with survival time. Both crude and adjusted hazard
ratios (HRs) at 95% confidence intervals were employed,
and candidate variables with p<0.25 were exported to the
multivariable Cox regression model. Independent variables
with p-values of <0.05 in the multivariable Cox regression
model were considered statistically significantly associated
factors of survival time. The proportional hazards assump-
tion was checked by both graphical and statistical tests of
the global goodness-of-fit test (Schoenfeld’s method).

Ethical Considerations

The ethical review was obtained from school of public
health, college of medicine and health sciences, Bahir Dar
University. Then Permission letters had been received from
the Amhara national regional health bureau and public health
research institution. As the study was conducted through
a review of medical records, patients were not subject to
any harm. To preserve the confidentiality, data were col-
lected by ART trained nurse’s/data clerks working in ART
clinics of each health center. During data extraction, no
personal identification methods were used on data collection
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formats. All the procedures of the ethical evaluation of this
study followed the Helsinki declaration of human research.

Results

A total of 770 charts of people living with HIV who were
on ART were included in the study. From the total
patients’ records reviewed, 746 records were complete
and the data completeness rate was 96.88%. Records
were reviewed for the socio-demographic, history of

illness, baseline clinical and laboratory information, social
and risk behaviors, and follow-up information of HIV
patients who started HAART.

Socio-Demographic Characteristics

The median age at the time of HAART initiation was
+35.3 (27-42) years. From the total of patients’ charts,
199 (26.70%) were within the age group of 28-35 years,
347 (46.51%) were males, and 102 (13.67%) patients were

Table | Socio-Demographic Characteristics of Adults Living with HIV Receiving ART in South Gondar Zone, Northwest Ethiopia,

2017 (n=746)

Variables Categories Total (N, %) | Censored (N, %) | Death (N, %) | Long Rank p-value | Chi-Square

Age group <27 195 (26.14) 161 (21.58) 34 (4.56) 0.006 12.82
28-35 199 (26.68) 180 (24.13) 19 (2.55)
36—42 170 (22.79) 155 (20.78) I5 (2.01)
243 182 (24.40) 148 (19.84) 34 (4.56)

Sex Male 347 (46.51) 299 (40.08) 48 (6.43) 0.906 0.01
Female 399 (53.49) 345 (46.25) 54 (7.24)

Marital status Single 1,809 (24.13) | I51 (20.24) 29 (3.89) 0.002 16.11
Married 330 (44.24) 299 (40.08) 31 (4.16)
Separated 38 (5.09) 35 (4.69) 3 (0.40)
Divorced 114 (15.28) 95 (12.73) 19 (2.55)
Widowed 84 (11.26) 64 (8.58) 20 (2.68)

Level of education | No education 391 (52.41) 338 (45.31) 53 (5241) 0.658 1.55
Primary 216 (28.95) 183 (24.53) 33 (442)
Secondary 101 (13.54) 88 (11.80) 13 (1.74)
Tertiary 38 (5.09) 35 (4.69) 3 (0.40)

Religion Orthodox 648 (86.86) 561 (75.20) 87 (11.66) 0.775 1.45
Muslim 85 (11.39) 71 (9.52) 14 (1.88)
Protestant Il (1.47) 10 (1.34) 1 (0.13)
Others 2 (0.27) 2 (0.27) 0

Ethnicity Amhara 723 (96.92) 624 (83.65) 99 (13.27) 0.024 12.00
Oromo 14 (1.88) 14 (1.88) 0
Tigray 8 (1.07) 6 (0.80) 2 (0.27)
Others | (0.13) 0 1 (0.13)

Occupation Farmer 233 (31.23) 198 (26.54) 35 (4.69) 0.218 0.595
Merchant 76 (10.19) 67 (8.98) 9 (1.21)
Government 46 (6.17) 38 (5.08) 8 (1.07)
Non-government 7 (0.94) 7 (0.94) 0
Driver 12 (1.61) 11 (1.47) I (0.13)
Daily laborer 129 (17.29) 115 (15.42) 14 (1.88)
House wife 133 (17.83) 116 (15.55) 17 (2.28)
Jobless 43 (5.76) 40 (5.36) 3 (0.40)
Commercial sex worker | 49 (6.57) 40 (5.36) 9 (1.21)
Others 18 (2.41) 12 (1.61) 6 (0.80)

Residence Rural 413 (55.36) 354 (47.45) 59 (7.91) 0.58 321
Urban 333 (44.64) 290 (38.87) 43 (5.76)
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found to be dead at the end of the study period. Three
hundred and thirty (44.24%) respondents were married and
101 (13.54%) attended secondary school (Table 1).

History of Past Opportunistic lliness (Ol)

Out of 746 patients, 172 (23.06%) had a history of

Tuberculosis co-infection before initiation of HAART.
The that affected

patients in the study period was Tuberculosis (172;

23.06%) followed by all form of Candidiasis (134;

17.96%) (Table 2).

leading opportunistic illness

Clinical and Laboratory Related Characteristics

The mean weight at the initiation of ART was 48.14
(£6.47), about 685 (91.82%) being above 40 kg. The
mean hemoglobin level was 13.62 (£SD 4.54).

Five hundred and forty-two (72.65%) had been in work-
ing functional level, and 43 (5.76%) of them died during the
follow-up period. During the initiation of ART, 130
(17.43%) patients were WHO stage IV, out of these 5.23%
died during the follow-up period. At the initiation of ART,
the mean CD4 count was 215.01 cells/m® (£127.76) and the
mean CD4 cell count significantly increased by 255.24 cells/
m’ in 60 months of follow-up (470.25 cells/m? (+£304.398)).

During the follow-up period, Chemoprophylaxis (INH
and CPT) was given to 546 (73.19%) patients. Out of
these, 63 (14.86%) died (Table 3).

Survival Analysis
From a total of 746 adults living with HIV whose charts
were reviewed, 102 (13.67%) of them were found to have

died during the overall follow-up period of 60 months.

Table 2 History and Current Opportunistic llinesses Among Adults Living with HIV in South Gondar ART Site Health Centers,

Northwest Ethiopia, 2017 (n=746)

Variables Category Frequency (%) Censored (n,%) Death (n, %) LR p-value Chi-Square

History of ophthalmic illness Yes 250 (33.51) 228 (30.56) 22 (2.95) 0.001 2.34
No 496 (66.49) 416 (55.76) 80 (10.72)

History of Tb Yes 172 (23.06) 139 (18.63) 33 (442) 0.016 5.79
No 574 (76.94) 505 (67.69) 69 (9.25)

All form Candidiasis Yes 134 (17.96) 102 (13.67) 32 (4.29) 0.001 3.05
No 612 (82.04) 542 (72.65) 70 (9.38)

Cryptococcus meningitis Yes 22 (2.95) 3 (04) 19 (2.55) 0.001 4.12
No 724 (97.05) 641 (85.92) 83 (11.13)

Herpes simplex Yes 64 (8.58) 52 (6.97) 12 (1.61) 0.239 1.34
No 682 (91.42) 592 (79.36) 90 (12.06)

Herpes zoster Yes 17 (2.28) 11 (1.47) 6 (0.80) 0.06 3.01
No 729 (97.72) 633 (84.85) 96 (12.87)

Kaposi’s sarcoma Yes 9 (1.21) 7 (0.94) 2 (0.27) 0.40 2.45
No 737 (98.79) 637 (85.38) 100

Pneumonia Yes 26 (3.49) 7 (0.94) 19 (11.13) 0.001 1.24
No 720 (96.51) 637 (85) 83 (11.12)

Toxoplasmosis Yes 28 (3.75) 19 (2.55) 9 (1.21) 0.001 5.24
No 718 (96.25) 625 (83.77) 93 (12.47)

Tuberculosis Yes 11 (1.47) 5 (0.67) 6 (0.80) 0.001 4.8l
No 735 (98.52) 639 (85.65) 96 (12.86)

PCP Yes 12 (1.61) 2 (0.27) 10 (1.34) 0.001 2.75
No 734 (98.39) 642 (86.06) 92 (12.33)

Genital/oral ulcer Yes 13 (2.14) 4 (0.54) 12 (1.61) 0.001 491
No 730 (97.86) 640 (85.79) 90 (12.06)

PGL Yes 58 (7.77) 50 (6.70) 8 (1.07) 0.89 1.54
No 688 (92.23) 594 (79.62) 94 (12.6)
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Table 3 Clinical and Laboratory Characteristics of the Adults Living with HIV in South Gondar Zone Northwest Ethiopia, 2017

(n=746)
Baseline Clinical and Laboratory | Categories | Total (%) Censored (n, %) | Death (102) (n, %) Long Rank Chi-
Variables p-value square
Weight at baseline Wt. <40 kg | 61 (8.18) 27 (3.62) 34 (4.56) 0.001 12.92
Wt. >40 kg | 685 (91.82) | 617 (82.71) 68 (9.12)
Functional status Working 542 (72.65) | 499 (66.8%) 43 (5.76) 0.117 244
Ambulatory | 133 (17.83) | 108 (14.48) 25 (3.35)
Bed ridden 71 (9.52) 37 (4.95) 34 (4.55)
WHO clinical stage Stage | 248 (33.24) | 225 (30.16) 23 (3.08) 0.01 46.39
Stage Il 91 (12.20) | 88 (11.80) 3 (0.40)
Stage llI 277 (37.13) | 240 (32.17) 37 (4.96)
Stage IV 130 (17.43) | 91 (12.20) 39 (5.23)
CD4 baseline <350 250 (27.48) | 110 (14.75) 95 (12.73) 0.001 36.89
350-500 236 (31.64) | 231 (30.97) 5 (0.67)
=501 305 (40.88) | 303 (40.62) 2 (0.27)
Chemoprophylaxis given Yes 546 (73.19) | 465 (62.33) 81 (10.86) 0.652 0.20
No 200 (26.81) | 179 (23.99) 21 (2.82)
ART regiment la (30) 124 (16.62) | 102 (1.67) 22 (2.95) 0.062 11.99
la (40) 52 (6.97) 42 (5.63) 10 (1.34)
Ib (30) 110 (14.75) | 88 (11.80) 22 (2.95)
Ib (40) 180 (24.13) | 161 (21.58) 19 (2.55)
lc 159 (21.31) | 144 (19.30) 15 (2.01)
Id 120 (16.09) | 106 (14.21) 14 (1.88)

According to Kaplan-Meier survival estimation, the
mean survival time was 54.84 (95% CI=53.74-55.74),
and the median (SD) survival time was 52.74 (+16.63)
months. The total analysis time at risk during follow-up
was 39,341 months, with an incidence density of 2.59/
1,000 person-years (C1=0.002136—-0.0031736).

From the total deaths during the follow-up period, 14
deaths (1.86%) occurred in the 1st month of treatment, 17
deaths at 1-3 months, and two deaths at 6 —12 months of
treatment, and also there were 15 deaths between the 3rd
and 4th years and 12 deaths between the 4th and 5th year.
The remaining study participants were censored for differ-
ent reasons; 18 patients were lost from the follow-up; 42
patients were transferred to other facilities, and 584 wer-
eon treatment. The mortality rate during the follow-up
period was 2.59/1,000 person-years (Table 4).

The survival of adults living with HIV was around
94% in the first month of follow-up, and the mortality of
adults living with HIV was 6%; 1%, 2%, and 3% at 1, 20,
and 60 months of follow-up, respectively. The hazard rate
at the end of the follow-up period was 0.01 (Table 5).

This study showed that the hazard (mortality) of
patients increases as time increases during the follow-up
period (Figure 1).

Patients who disclosed their HIV status survived for
a longer time than those who did not disclose their HIV
status (Figure 2).

Patients” ART treatment adherence was a significant fac-
tor for the survival of patients, as shown in Figure 3. Survival
of patients with good ART treatment adherence was longer
than patients with poor ART treatment adherence (Figure 3).

Factors Analysis of the Survival Time of Adults Living
with HIV

Between the baseline and the follow-up periods, signifi-
cant differences of time to death in long rank test among
categorical variables in strata were seen for age (p=0.006),
sex (p=0.004), residence (p=0.004), past history of TB
(»p=0.016), current OI (p<0.001), WHO staging at baseline
(p<0.001), recent weight (p<0.001), disclosure status
(»=0.001), ART adherence (p<0.001), past prophylaxis
(»=0.002), and follow-up prophylaxis (p=0.001).
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Table 4 Survival Analysis of the Survival Time and Associated Factors Among Adults Living with HIV in South Gondar Zone,

Northwest Ethiopia, 2017 (n=746)

Cohort in Months Person-Time Failures Rate 95% CI

0-1 746 14 0.01876676 (0.011369-0.0333436)
1-3 1,456 17 0.01167582 (0.0073986-0.019561)
3-6 2,112 19 0.0089962 | (0.0058305-0.0146372)
6-12 4,136 2 0.00048356 (0.0001043-0.0048414)
12-24 8,222 4 0.0004865 (0.0001837-0.0017382)
24-36 7,947 19 0.00239084 (0.001554-0.0038785)
3648 7,530 15 0.00199203 (0.0012282-0.0034584)
>48 7,192 12 0.00166 (0.00096-0.0031)

Total 39,341 102 0.00259 (0.00213-0.00317)

Bivariable Cox-proportional model was used to deter-
mine the relationship between variables and the risk of
developing mortality. Before fitting the covariate into the
model, proportional hazard assumptions were checked by
examining log (-log) S (t) plots.

From the multivariable Cox regression, the significant
predictors of time to death were age of respondents >43
years (AHR=2.790; 95% CI=1.495-5.206), bedridden
functional status (AHR=9.57; 95% CI=3.87-23.64), past
TB treatment (AHR=0.86; 95% CI=0.46—0.609), baseline
WHO stage IV (AHR=3.02; 95% CI=1.77-5.18), pneumo-
nia after ART start (AHR=3.6; 95% CI=1.4-9.2), INH

prophylaxis ~ (AHR=2.58; 95%  CI=1.232-5.188),

ambulatory functional status (AHR=5.86; 95% CI=2.67-
12.86), and disclosure (AHR=0.423; 95%
CI=0.261-0.685) (Table 6).

status

Discussion

This study was conducted to assess survival time and
predictors of survival among people living with HIV/
AIDS on HAART. The overall probability of survival of
adults living with HIV who started HAART 1in this study
was 86.33% at 60 months of follow-up. This result was
higher as compared to studies done at Debre Markos
Hospital, Ethiopia (57%), Zewditu hospital Addis Ababa
(66.4% at 48 months follow—up),”’f18 Cameroon (47% at

Table 5 Life Table of Adults Living with HIV on HAART in South Gondar Zone Northwest Ethiopia, 2017 (n=746)

Intervals Entering | Withdrawing | Exposed | Terminal | Proportion of Sum of Cumulative Proportion
in in to Risk Events Terminating Proportion Surviving at End of Interval
Months Intervals Surviving

0 746 3 744.5 41 0.06 0.94 0.94

10 689 2 688 | 0 | 0.93

15 686 | 685.5 0 0 | 0.93

20 685 9 680.5 4 0.01 0.99 0.92

25 672 6 669 2 0 | 0.92

30 664 4 662 6 0.01 0.99 0.91

35 654 14 647 I 0.02 0.98 0.01

40 629 2 628 | 0 | 0.9

45 626 6 623 14 0.02 0.98 0.88

50 606 5 603.5 2 0 | 0.87

55 599 596.5 2 0 | 0.87 0.01

60 592 584 300 8 0.03 0.97 0.85

Total 8,550 644 8,228 102 0.16 12.84 11.75
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Figure 2 Kaplan—Meier survival estimate of time to death of study subjects by their HIV disclosure status in South Gondar zone Northwest Ethiopia, 2017 (n=746).

60 months), and Nepal (9%) at 60 months of follow-up,>’
respectively. According to a study conducted in Malawi,
the probability of being alive on ART at 6, 12, and 18
months was 89.8%, 83.4%, and 78%, respectively.19 In our
study, the probability of surviving at 6, 12, and 18 months
was 93.28%, 93.01%, and 89.53%, respectively. In this
study, 13.67% of patients have died and it was high in

the first 6 months of follow-up. The mortality rate in this
study was low when compared to a study done in rural
Tanzania which reported that the mortality rate during the
S5-year study period was 20.2/100 person-years and survi-
val probability at 5 years follow-up was high.?’

The mortality rate of this study finding was low as
compared to a study conducted on treatment outcomes
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Figure 3 Kaplan —Meier survival estimate of time to death of study subjects by recent ART treatment adherence in South Gondar zone North West Ethiopia, 2017 (n=746).

and their determinants in HIV patients on an Anti-
retroviral Treatment program in selected health facilities
of Kembata and Hadiya zones, SNNP Region, Ethiopia,
during 2015 showed that 68% of deaths occurred in the
first 6 months of treatment and the median survival time
was 25 months.?°

The overall mortality rate was lower when compared to
other studies in Ethiopia, such as Debre Markos (22.9%),%'
and Zewditu hospital (33.6%),'° and other developing
countries such as Cameroon (28.5%)** and Ukraine
(17.5%).>* This difference might be due to the strong
care and support provided in hospitals compared to health
centers, or the poor management of opportunistic infec-
tions at health centers. The finding of this study was
similar with the studies conducted in Oromia (10.3%),
Nepal (11.7%), and Vietnam (9%).%'>** This finding was
higher as compared to studies done in Axum (8%) and
Canada (5%), which may result from a difference in the
quality of care provided.**>

There was a higher mortality rate in the first 3-6
months of therapy which was similar to findings in studies
1:26:27 and this might be
due to immune reconstitution syndrome associated with
the initiation of HAART. The patients who come to health
centers may be after developing full-blown AIDS. This

conducted in different countries,

may result in early AIDS-related death. This study showed

that the difference in survival rate might be due to differ-
ences in adherence, risk behavior and financial accessibil-
ity, and earlier health-seeking behavior of women.

In this study patients with a baseline weight of >43 kg
were at higher risk of death compared to those who had
<27 kg weight. A similar finding was observed in a study
done at Tigray and Nepal.'”*® Patients with baseline bed
ridden functional status were at high risk of death com-
pared to those with ambulatory and working functional
status. This finding was supported by a study done in
Nepal.'” Bedridden functional status at HAART initiation
reflects the worst health condition of patients. Therefore,
the effects of these conditions of patients on mortality
indicate that patients died mostly because of their late
initiation of HAART when they had the worst health
conditions.

Patients who had not disclosed their HIV status were at
a 24% higher risk of death on multivariate analysis. The
possible explanation for this difference might be those
patients may fear stigma and discrimination. Patients
with a history of PTB before starting HAART were at
high risk of death as compared to those who had no
history of TB for this study. This may be due to the relapse
of TB during ART immunity is compromised. Poor adher-
ence to HAART leads to virology, immunologic, and
clinical failures; it leads to failure to suppress the viral
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Table 6 Multivariable Cox Regression Between Respondent’s Characteristics and Death Among Adults Living with HIV in the South

Gondar Zone, Northwest Ethiopia, 2017 (n=746)

Time to Event Multivariate Analysis
Category Censored Death AHR 95% CI p-value
Age group <27 161 34 |
28-35 180 19 1.786 0.925-3.44 0.084
3642 155 15 1.427 0.684-2.977 0.343
243 148 34 2.790 1.495-5.206 0.001
Past TB RX Yes 139 33 0.861 0.460-0.609 0.038
No 505 69 |
WHO stage baseline Stage | 225 23 |
Stage || 88 3 0.358 0.107-1.195 0.188
Stage IlI 240 37 1.422 0.842-2.402 0.095
Stage IV 91 39 3.029 1.77-5.182 <0.001
INH prophylaxis Yes 465 8l 2.528 1.232-5.188 0.011
No 179 21 |
Pneumonia Yes 7 21 3.6 1.4-9.2 0.03
No 634 8l
Disclosure status No 165 59 0.423 0.261-0.685 <0.001
Yes 46 15 -
Functional status Working 617 26 |
Ambulatory 40 30 5.867 2.675-12.869 <0.0001
Bedridden 17 16 9.573 3.875-23.645 <0.0001

load that leads to the development of opportunistic infec-
tions during ART. In this study patients’ pneumonia after
the start of ART were at higher risk of death than those
who do not develop pneumonia. The development of Ols
after initiating HAART may be due to undiagnosed treat-
ment failure. And the reason why needs to be explored.
Poor adherence to HAART leads to virology, immunolo-
gic and clinical failure; it leads to a failure to suppress that
leads to development of opportunistic infection dur-
ing ART.

Patients taking INH prophylaxis during the follow-up
period were at higher risk of death compared to those who
were not. This might be due to these patients being more
likely to develop.

This study showed a higher risk of death among ambu-
latory and bedridden patients. Other studies showed that
ambulatory and bedridden patients were at higher risk of
death than active patients. WHO clinical stage IV has
a direct association with the health status of HIV patients.”

A study conducted in Uganda showed that non-
adherent participants had a mortality of 43 deaths per

1,000 person-years and, after adjusting for age, sex, and
educational level, were 2-times as likely to die as adherent
participants.*’

Limitation
The use of secondary data was a problem for data
incompleteness.

Mortality might be overestimated since the real cause
of death may not be investigated so that all deaths were
considered as HIV/AIDS-related.

Conclusion

The study finding showed a high overall probability of
survival among patients on HAART (86.33%) and mortal-
ity was high (13.67%) during the first 6 months of
treatment.

Being ambulatory and bedridden functional status, age
of respondents >43 years, past TB treatment, baseline
WHO stage 1V, pneumonia after HAART, INH prophy-
laxis, and disclosure status were found to be predictors of
survival of HIV/AIDS patients.
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Patients need to be encouraged to come forward for early
HIV testing and counseling, and to initiate early treatment
before the disease progresses to the advanced stages, and to
disclose their HIV sero-status to their families.

Health workers need to do continual follow-up and
focused care to identify and treat opportunistic infections
carly.

Physical examination and laboratory evaluation with
strong counseling and advice regarding the implications
of HIV infection and lifelong treatment for ART adherence
is needed.

Determinants of death should be considered by health
workers to enhance better clinical outcomes of HAART
treatment.

Abbreviations

3TC, Lamivudine; ABC, Abacavir; AIDS, Acquired
immune-deficiency syndrome; ANC, Ante-natal -care;
ART, Anti-retro-viral therapy; BMI, Body mass index;
CDC, Center for disease control; CI, Confidence interval;
CPT, Cotrimoxazole preventive therapy; D4T, Stavudine;
DDI, Didanosine; DHS, Demographic health survey; EFV,
Efavirenz; GNP, Gross national product; HAART, Highly
active antiretroviral therapy; HC, Health center; HEP,
HIV,
Human immune deficiency virus; HR, Hazard ratio;
HSDP, Health sector development plan; LPV/r, Ritonavir-

Health extension program; Hgb, Hemoglobin;

based Lopinavir; MoH, Ministry of health; NVP,
Nevirapine; OlIs, Opportunistic infections; PEPFAR,
Presidents emergency plan for AIDS relief, POY,

Person year per observation; RNA, Ribonucleic acid,;
SVQ/t, Ritonavir boosted saquinavir; SRS, Simple random
sampling; TB, Tuberculosis; TDF, Tenofovir; TLC, Total
lymphocyte count; VCT, Voluntary counseling and testing;
ZDV, Zidovudine.

Data Sharing Statement
The datasets are available from the corresponding author
with reasonable request.

Acknowledgment
We acknowledge the South Gondar zonal health department,
and all health centers’ head, and ART clinic staffs coopera-
tiveness during data collection. We would also like to thank the
data collectors and supervisor for their hard work.

We would like to express our deepest gratitude to Bahir
Dar University, college of medicine, and health science for
giving this opportunity.

Author Contributions

All authors made a significant contribution to the work
reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation,
or in all these areas; took part in drafting, revising, or
critically reviewing the article; gave final approval of the
version to be published; have agreed on the journal to
which the article has been submitted; and agree to be
accountable for all aspects of the work.

Funding

Self-sponsor.

Disclosure
The authors report no conflicts of interest in this work.

References

. Gallo RC, Salahuddin SZ, Popovic M, et al. Frequent detection and
isolation of cytopathic retroviruses (HTLV-III) from patients with
AIDS and at risk for AIDS. Science. 1984;224(4648):500-503.
doi:10.1126/science.6200936

2. Stangl AL, Lloyd JK, Brady LM, Holland CE, Baral S. A systematic
review of interventions to reduce HIV-related stigma and discrimina-
tion from 2002 to 2013: how far have we come? J Int AIDS Soc.
2013;16:18734. doi:10.7448/1AS.16.3.18734

. Gandhi T, Wei W, Amin K, Kazanjian P. Effect of maintaining highly
active antiretroviral therapy on AIDS events among patients with
late-stage HIV infection and inadequate response to therapy. Clin
Infect Dis. 2006;42(6):878—-884. doi:10.1086/500210

4. Getachew T, Taye G, Defar A, Taddele T, Teklie H, Bekele A.
Predictors of survival in HIV-infected patients under antiretroviral
treatment in selected hospitals of Ethiopia. Ethiop J Public Health
Nutr. 2020;3(1).

. Berhane Y, Mekonnen Y, Seyoum E, Gelmon L, Wilson D. HIV/
AIDS in Ethiopia—an epidemiological synthesis in World Bank
Global HIV. AIDS Program; 2008.

6. World Health Organization. Guideline on when to start antiretroviral
therapy and on pre-exposure prophylaxis for HIV. World Health
Organization; 2015.

7. Alfvén T, Erkkola T, Ghys P, et al. Global AIDS reporting-2001 to
2015: lessons for monitoring the sustainable development goals.
AIDS Behav. 2017;21(1):5-14. doi:10.1007/s10461-016-1662-9

. Central Statistical Agency (CSA) [Ethiopia] and ICF. Ethiopia
Demographic and Health Survey 2016. Addis Ababa, Ethiopia, and
Rockville, Maryland, USA: CSA and ICF. 2016. Available from:
https://dhsprogram.com/pubs/pdf/FR328/FR328.pdf. Accessed June
15, 2021.
9.0bi SN, Ifebunandu NA, Onyebuchi AK. Nutritional status of

HIV-positive individuals on free HAART treatment in a developing
nation. J Infect Dev Ctries. 2010;4(11):745-749. doi:10.3855/
jide.863

10. Mengesha S, Belayihun B, Kumie A. Predictors of survival in

HIV-infected patient after Initiation of HAART in Zewditu
Memorial Hospital, Addis Ababa, Ethiopia. /nt Sch Res Notices.
2014;2014:1-6. doi:10.1155/2014/250913

11. HAPCO F. Annual performance report of multisectoral HIV/AIDS

response 2002 EC (2009/2010). Addis Ababa: Federal HIV/AIDS

Prevention and Control Office; 2010.

—_

w

W

o]

Journal of Multidisciplinary Healthcare 2021:14

1473

Dove:


https://doi.org/10.1126/science.6200936
https://doi.org/10.7448/IAS.16.3.18734
https://doi.org/10.1086/500210
https://doi.org/10.1007/s10461-016-1662-9
https://dhsprogram.com/pubs/pdf/FR328/FR328.pdf
https://doi.org/10.3855/jidc.863
https://doi.org/10.3855/jidc.863
https://doi.org/10.1155/2014/250913
https://www.dovepress.com
https://www.dovepress.com

Deres et al

Dove

20.

21.

. Ethiopia M. Country progress report on the HIV response, 2014.

Addis Ababa: Federal Democratic Republic of Ethiopia; 2014.

. Yirdaw BE, Wencheko E. Survival longevity of adult AIDS patients

under ART: a case. Ethiop J Health Dev. 2020;28(2).

. Abebe T, Chaka T, Misgana G, Adlo A. Determinants of survival

among adults on antiretroviral therapy in Adama Hospital Medical
College, Oromia Regional state, Ethiopia. J HIV AIDS. 2016;2(1).

. Aziz N, Sokoloff A, Kornak J, et al. Time to viral load suppression in

antiretroviral-naive and-experienced HIV-infected pregnant women
on highly active antiretroviral therapy: implications for pregnant
women presenting late in  gestation. BJOG. 2013;120
(12):1534-1547. doi:10.1111/1471-0528.12226

. Ayele W, Mulugeta A, Desta A, Rabito FA. Treatment outcomes and

their determinants in HIV patients on anti-retroviral treatment pro-
gram in selected health facilities of Kembata and Hadiya zones,
Southern Nations, Nationalities and Peoples Region, Ethiopia. BMC
Public Health. 2015;15(1):1-13. doi:10.1186/s12889-015-2176-5

. Bhatta L, Klouman E, Deuba K, et al. Survival on antiretroviral

treatment among adult HIV-infected patients in Nepal:
a retrospective cohort study in far-western Region, 2006-2011.
BMC Infect Dis. 2013;13(1):1-9. doi:10.1186/1471-2334-13-604

. Abebe N, Alemu K, Asfaw T, Abajobir AA. Survival status of hiv

positive adults on antiretroviral treatment in Debre Markos Referral
Hospital, Northwest Ethiopia: retrospective cohort study. Pan Afr
Med J. 2014;17. doi:10.11604/pam;j.2014.17.88.3262

. Tweya H, Feldacker C, Breeze E, et al. Incidence of pregnancy

among women accessing antiretroviral therapy in urban Malawi:
a retrospective cohort study. AIDS Behav. 2013;17(2):471-478.
doi:10.1007/510461-012-0150-0

Roura M, Busza J, Wringe A, Mbata D, Urassa M, Zaba B. Barriers
to sustaining antiretroviral treatment in Kisesa, Tanzania: a follow-up
study to understand attrition from the antiretroviral program. A/DS
Patient Care STDS. 2009;23(3):203-210. doi:10.1089/apc.2008.0129
Tadele A, Shumey A, Hiruy N. Survival and predictors of mortality
among adult patients on highly active antiretroviral therapy at
debre-markos referral hospital, North West Ethiopia; a retrospective
cohort study. J AIDS Clin Res. 2014;5(280):2.

Journal of Multidisciplinary Healthcare

Publish your work in this journal

The Journal of Multidisciplinary Healthcare is an international, peer-
reviewed open-access journal that aims to represent and publish
research in healthcare areas delivered by practitioners of different
disciplines. This includes studies and reviews conducted by multi-
disciplinary teams as well as research which evaluates the results or
conduct of such teams or healthcare processes in general. The journal

22.

23.

24.

25.

26.

27.

28.

29.

Poka-Mayap V, Pefura-Yone EW, Kengne AP, Kuaban C. Mortality
and its determinants among patients infected with HIV-1 on antire-
troviral therapy in a referral centre in Yaounde, Cameroon:
a retrospective cohort study. BMJ Open. 2013;3(7):¢003210.
doi:10.1136/bmjopen-2013-003210

Lin K-Y, Cheng C-Y, Li C-W, et al. Trends and outcomes of late initiation
of combination antiretroviral therapy driven by late presentation among
HIV-positive Taiwanese patients in the era of treatment scale-up. PLoS
One. 2017;12(6):¢0179870. doi:10.1371/journal.pone.0179870
Rangarajan S, Colby DJ, Bui DD, et al. Factors associated with HIV
viral load suppression on antiretroviral therapy in Vietnam. J Virus
Erad. 2016;2(2):94-101. doi:10.1016/S2055-6640(20)30466-0
Joseph B, Wood E, Hayashi K, et al. Factors associated with initiation
of antiretroviral therapy among HIV-positive people who use injec-
tion drugs in a Canadian setting. AIDS. 2016;30(6):925. doi:10.1097/
QAD.0000000000000989

Johannessen A, Naman E, Ngowi BJ, et al. Predictors of mortality in
HIV-infected patients starting antiretroviral therapy in a rural hospital
in Tanzania. BMC Infect Dis. 2008;8(1):1-10. doi:10.1186/1471-
2334-8-52

Swain PK, Grover G. Determination of predictors associated with
HIV/AIDS patients on ART using accelerated failure time model for
interval censored survival aata. Am J Biostat. 2016;6:12—19.
Bucciardini R, Fragola V, Abegaz T, et al. Retention in care of adult
HIV patients initiating antiretroviral therapy in Tigray, Ethiopia:
a prospective observational cohort study. PLoS One. 2015;10(9):
€0136117. doi:10.1371/journal.pone.0136117

Kunutsor S, Walley J, Katabira E, et al. Improving clinic attendance
and adherence to antiretroviral therapy through a treatment supporter
intervention in Uganda: a randomized controlled trial. 4IDS Behav.
2011;15(8):1795-1802. doi:10.1007/s10461-011-9927-9

Dove

covers a very wide range of areas and welcomes submissions from
practitioners at all levels, from all over the world. The manuscript
management system is completely online and includes a very quick and
fair peer-review system. Visit http://www.dovepress.com/testimonials.
php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-inflammation-research-journal

1474 B v

in u Dove

Journal of Multidisciplinary Healthcare 2021:14


https://doi.org/10.1111/1471-0528.12226
https://doi.org/10.1186/s12889-015-2176-5
https://doi.org/10.1186/1471-2334-13-604
https://doi.org/10.11604/pamj.2014.17.88.3262
https://doi.org/10.1007/s10461-012-0150-0
https://doi.org/10.1089/apc.2008.0129
https://doi.org/10.1136/bmjopen-2013-003210
https://doi.org/10.1371/journal.pone.0179870
https://doi.org/10.1016/S2055-6640(20)30466-0
https://doi.org/10.1097/QAD.0000000000000989
https://doi.org/10.1097/QAD.0000000000000989
https://doi.org/10.1186/1471-2334-8-52
https://doi.org/10.1186/1471-2334-8-52
https://doi.org/10.1371/journal.pone.0136117
https://doi.org/10.1007/s10461-011-9927-9
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Background
	Methods
	Study Design and Setting
	Population
	Eligibility Criteria
	Sample Size Determination and Sampling Procedures
	Operational Definitions
	Data Collection Tools, Procedures, and Data Quality Control
	Data Processing and Analysis
	Ethical Considerations

	Results
	Socio-Demographic Characteristics
	History of Past Opportunistic Illness (OI)
	Clinical and Laboratory Related Characteristics

	Survival Analysis
	Factors Analysis of the Survival Time of Adults Living with HIV


	Discussion
	Limitation
	Conclusion
	Abbreviations
	Data Sharing Statement
	Acknowledgment
	Author Contributions
	Funding
	Disclosure
	References

