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Background: Human immunodeficiency virus/Acquired immunodeficiency syndrome is
a chronic communicable disease with devastating global socio-economic, and political
impacts commonly affecting the young and early adult populations. Ethiopia is doing well
in controlling HIV/AIDS epidemic infection among African countries. This study set out to
determine the mortality rate and its predictors among adults on antiretroviral therapy at
Debre Markos Referral Hospital, northwest Ethiopia.

Methods: A hospital-based retrospective follow-up study was conducted from February to
March 2018. A computer-generated simple random sample selected 480 cards of patients on
antiretroviral therapy who were enrolled between February 2010 to January 2018. Epi-data
Version 4.2 software was used for data entry and SPSS Version 25 for management and
analysis. An adjusted hazard rate with a 95% confidence interval was used to identify
significant predictors of mortality.

Results: The mortality rate was about 3.9 per 100 person-years. Cotrimoxazole prophylactic
therapy (AHR: 2.99; 95% CI: 1.58, 5.70), being single (AHR: 2.37: 95% CI: 1.15, 4.87), non-
disclosed status (AHR: 7.77; 95% CI: 3.76, 16.06), anemia (AHR: 2.16; 95% CI: 1.14, 4.09),
bedridden (AHR: 6.11; 95% CI: 2.42, 15.41) or ambulatory (AHR: 2.16; 95%: 1.04, 4.51),
presence of opportunistic infections (OIs) (AHR: 5.02; 95% CI: 1.70, 14.83) and tuberculosis
(TB) co-infection (AHR: 5.57; 95% CI: 2.23, 13.88) were the significant predictors.
Conclusion and Recommendation: This study had a high mortality rate. Being single,
bedridden, TB coinfection, anemia, and cotrimoxazole prophylaxis were the predictors of
mortality. Therefore, psychological support and close follow-up for single, non-disclosed,
non-adherent patients and early detection and treatment of anemia, tuberculosis, and Ols to
reduce mortality is recommended.
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Introduction
Human immunodeficiency virus/Acquired immunodeficiency syndrome (HIV/
AIDS) is a public health epidemic, which has created global economic, social and
political repercussions. It is one of the leading causes of death globally resulting in
significant premature mortality. Since the start of the epidemic, 76.1 million peoples
were infected with the virus and 35 million peoples have died.' The virus destroys
immune cells, increasing the morbidity and mortality of multiple OIs and cancers.”
According to the 2017 report, 36.7 million peoples were living with HIV
globally in 2016 of which 52% reside in sub-Saharan Africa.'”> Adults comprise
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34.5 million of these individuals of which more than half
are women. During the same year, 1 million people died of
HIV-related illnesses, which shows a 9% decrease from
the previous year.' East and South Africa regions are
hardest hit by HIV, as they are home to 6.2% of the
world’s population but more than half of the global HIV-
infected peoples live there. In 2016, 43% of global new
infections occurred in this region, with women remaining
disproportionately affected.’

Ethiopia is one of the countries most seriously affected
by HIV. People in Ethiopia living with HIV/AIDS in 2018
numbered approximately 1.2 million with prevalence of
1.7% for men and 2.6% for females.® Adults newly
infected with HIV in the 2016 were about 26,000.”

HIV/AIDS is an incurable disease with no effective
vaccine; but due to the scale-up ART services, the disease
has shifted to a chronic, manageable disease from being
a fatal disease.>'® After the initiation of ART, morbidity
and mortality due to HIV/AIDS is significantly reduced
with improved quality of life.'"-'?

In 2017, globally, death from AIDS-related morbidities
decreased from 1.9 million in 2005 to 1 million by 2016.
In East and South Africa regions, death from HIV
decreased from 760,000 in 2010 to 420,000 in 2016
because of increased access to ART services. Although
this pattern shows hope for the future, the current mortality
in the region accounts for 42% of global deaths, signifying
the need for collaborative efforts.>'?

The sustainable development goals released in 2015
aim to achieve improved quality and life expectancy.'® In
the case of HIV-positive individuals, this goal can be
achieved through awareness creation and delivery of
ART services to all HIV-positive peoples irrespective of
CD4 cell count after confirmation of the infection since
early initiation of ART yields significant improvement in
quality of life.'%!516

Mortality due to HIV/AIDS is still devastating in dif-
ferent regions of the world. Despite the positive impacts of
ART, in 2016, 18,000 adults died of AIDS-related illnesses
in Ethiopia of which 61% were women. ART is a solution
that may have averted these deaths but there is no way that
61% and 61% keeps reappearing.'”"'®

Even lower coverage of ART services at early stages
results in significant reduction in mortality, increasing life
expectancy more than 10 years. Knowing the factors that
contributes to high mortality may help to address the
disproportionate mortality from this disease in the East
and South Africa regions.'”*® Therefore, this study

determines mortality rate and its predictors among adults
on antiretroviral therapies at the Debre Markos Referral
Hospital, Northwest Ethiopia in 2019. To improve the
survival of people on ART, identifying the rate of mortal-
ity and its predictors are paramount.

Methods
Study Design, Area, and Period

A Hospital-based retrospective chart study at Debre-
Markos Referral Hospital was conducted for the eight-
year period between February 01, 2010 and January 31,
2018 G.C. The hospital, which serves 3.5 million people,
is located in Debre Markos Town located at 299 km from
Addis Ababa, the capital city of Ethiopia, and 265 km
from Bahir-Dar, the major city of Amhara Regional
State. Since ART initiation, approximately 12 0000 HIV-
positive adults have been enrolled at Debre Markos
Referral Hospital.

Population

The reference population was people living with HIV who
started ART at Debre Markos Referral Hospital between
February 01, 2010 and January 31, 2018 G.C. Adult indi-
viduals who have been on ART were the sampling unit.
Adults 15 years or older who started ART care and treat-
ment and received at least one follow-up visit at Debre
Markos Referral Hospital were included in this study.
Individuals with incomplete records and/or started on
ART at another health institution were excluded.

Sample Size and Sampling Procedure

The sample size was calculated by two-population propor-
tion formula considering significant variables from related
literatures using online EPI INFO ™ Version 7.2.2 soft-
ware yielding a sample size of 480 patient records, which
were subsequently drawn through computer-generated
simple random sampling from the source population pre-
viously described.

Study Variables

Mortality is the dependent variable. Explanatory (indepen-
dent) variables are age, sex, residence, religion, ethnicity,
marital status, educational status, employment status, dis-
closure status, WHO staging, baseline CD4 count,
Hemoglobin (Hgb) status, Ols, functional status, baseline
prophylaxis, ART eligibility criteria, nutritional status and
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ART regimen, first line, second line, side effects, adher-
ence, and change in regimen.

Operational Definitions

Mortality: death of HIV-infected adults after initiation
of ART.

Incomplete record: patient record missing one or more of
the identified independent variables (eg, baseline CD4
count, WHO stage, functional status, Tb status)

Lost to follow-up: not on follow-up for >1 month but <3
months.

Dropout: no follow-up for ART for more than 3 months.
Transfer out: patient transferred to another health facility
for follow-up per chart documentation.

Functional status: Working — able to perform usual work in
and outside home; ambulatory — able to perform daily living
activities; bedridden —unable to perform daily living activities.
Survival time: time that the patient stays alive post-ART
initiation.

Adherence: Good (>95%) — if the percentage of missed
doses is <2 doses of 30 doses or <3 doses of 60 doses; Fair:
(85-94%) — if the percentage of missed doses is between 3
and 5 doses of 30 doses or 4-9 doses of 60 doses; poor:
(<85%) — if missed dose is >6 doses of 30 doses or >10 doses

of 60 doses, as documented by the ART physician.

Data Collection Tool and Procedure

The data abstraction checklist was adapted from ART
entry and follow-up forms currently used by ART clinics
at Debre Markos referral hospital. The data extraction tool
consists about baseline socio-demographic factors, base-
line clinical conditions, baseline ART regimen and follow-
up factors. Paper and electronic-based database were the
sources for data extraction. To ensure data quality, pre-
pared bachelor nurses, working at the ART clinic of Debre
Markos Referral Hospital, recruited as data collectors as
well as a supervisor. Two day training was provided for
both data collectors and the supervisor. To check the con-
sistency of understanding of participants, a pretest was
conducted on 10% of the total sample size. During the
data extraction period, the supervisor and principal inves-
tigators performed daily follow-up and supervision.

Data Management and Analysis

The data abstraction checklist was adapted from ART
entry and follow-up forms currently used by ART clinic
at Debre Markos Referral Hospital. The data extraction
tool consists of baseline socio-demographic factors,

clinical conditions, ART regimen and follow-up factors.
Paper and electronic-based database were the sources for
data extraction. To ensure data quality, bachelor prepared
nurses, working at the ART clinic of Debre Markos
Referral Hospital, were recruited as data collectors as
well as a supervisor. A two-day training session was
provided for both data collectors and the supervisor. To
check the consistency of understanding of participants,
a pretest was conducted on 10% of the total sample size.
During the data extraction period, the supervisor and
principal investigators performed daily follow-up and
supervision.

Results

Socio-Demographic Characteristics

Of 480 patient record cards, 22 cards were excluded from
the analysis due to incompleteness for clinically important
variables at the baseline. The median age of patients was 34
(IQR, 28-40), with slightly more than half (57.9%) being
females and primarily urban residents (68.8%) (Table 1).

Baseline Clinical and Laboratory

Characteristics

Clinically, 214 (46.7%) and 204 (53.3%) of participants were
on stage I+II and ITI+1IV, respectively. The median CD4 count
was 185 (IQR, 95-286.25) cell/mm’. The median Hgb level
was 13 mg/dl (IQR, 11.4-14). The median baseline BMI was
19.5 (IQR, 17.9-21.8) kg/m?. Two hundred eighty-six (62.4%)
of patients had Ols, while reports found 77 (26.9%) with
unexplained chronic diarrhea for more than month, 73
(25.5%) with oral candidiasis, 55 (19.2%) with recurrent
upper airway infection, 37 (12.9%) with herpes zoster, 14
(4.9%) with esophageal candidiasis, and 13 (4.5%) with cryp-
tococcal meningitis. Kaposi sarcoma and toxoplasmosis
accounted for five (1.7%) and 12 (4.2%) of Ols, respectively.
Most patients had good adherence with 94.5% and 94.1% for
ART and CPT, respectively. Only one patient had a regimen
change due to new onset TB (Tables 2 and 3).

The Incidence Rate of Mortality

A total of 458 patients contributed to 1406.8 person-years
of observations and 55 patients died giving mortality rate
of 3.9 per 100 person-years (95% CI: 3.00, 5.09) of obser-
vation. The estimated mortality was 4.8% and 1.1% at 6
and 12 months, respectively. During the entire follow-up
time, 94 (20.5%) patients were transferred out and 68
(14.8%) patients were lost to follow-up. The survival
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Table | Socio-Demographic Characteristics of HIV-Infected
Adults Initiating Antiretroviral Therapy in Debre Markos
Referral Hospital, Northwest Ethiopia, 2018 (n=458)

Table 2 Baseline Clinical and Laboratory Characteristics of HIV-
Infected Adults on Antiretroviral Therapy at Debre Markos
Referral Hospital, Northwest Ethiopia, 2018. (n=458)

probability of patients on ART [Figure 1], the survival
status over marital status [Figure 2], the survival status
of HIV patients over disclosure (Figure 3), and survival
status over opportunistic infection [Figure 4] were com-
pared graphically.

Bivariable and Multivariable Analysis

In bivariable cox regression analysis; marital status, dis-
closure status, WHO clinical stage, CD4 count, functional
status, baseline Ols, TB co-infection, BMI, Hgb level,
drug side effect, adherence to ART & CPT were the sig-
nificant variable with p-value less than 0.05. In multivari-
able cox regression analysis; non-adherence to CPT
(AHR: 2.99; 95% CI: 1.58, 5.70), being single (AHR:
2.37: 95% CI: 1.15, 4.87), non-disclosed status (AHR:

Variable (458) Category Frequency Variable (458) Category Frequency
Age 15-24 years 47 (10.7%) CD4 count <50 48 (10.5%)
25 —34 years 187 (40.8%) 50-99 73 (15.9%)
3544 years 139 (30.3%) 100 — 200 131 (28.6%)
245 years 83 (18.1%) 2201 206 (45%)
Marital status Single 54 (11.8%) Functional status Bedridden 21 (4.6%)
Married 237 (51.7%) Ambulatory 93 (20.3%)
Divorced 109 (23.8%) Working 244 (75.1%)
Widowed 58 (12.7%)
Tuberculosis infection Yes 66 (14.6%)
Educational status No formal education 180 (39.3%) No 392 (85.6%)
Primary %9 (21.6%) BMI <185 154 (33.4%)
Secondary 104 (22.7%)
. =185 304 (66.4%)
Tertiary 75 (16.4%)
Occupation Farmer 93 (20.3%) Hemoglobin <!l gmid 65 (142%)
2| | gm/dl 393 (85.8%)
Merchant 81 (17.7%)
Government employee 74 (16.2%) Prophylaxis Given 446 (97.4%)
Daily laborer 140 (30.6%) Not given 12 (2.6%)
House wife 66 (14.4%) T ] . .
Others 4 (0.9%) ype of prophylaxis Cotrimoxazole 337 (75.6%)
INH 8 (1.8%)
Disclosure status Disclosed 391 (85.4%) Both 101 (22.6%)
Not disclosed 67 (14.6%)
Regimen TDF-3TC-EF V 412 (90%)
To whom disclosed Partner 186 (47.6%) AZT-3TC-EFV 13 (2.8%)
Family 66 (16.9%) AZT-3TC-NVP 33 (7.2%)
Friend 16 (4.1%)
Children 123 (31.5%)
— - 7.77; 95% CI: 3.76, 16.06), anemia (AHR: 2.16; 95%
Religion ﬁz'l‘:nd“ T;“(ZZ" CI: 1.14, 4.09), bedridden (AHR: 6.11; 95% CI: 2.42,
Protestant 2 (0.4%) 15.41) or ambulatory (AHR: 2.16; 95%: 1.04, 4.51) func-

tional status, presence of OlIs (AHR: 5.02; 95% CI: 1.70,
14.83) and TB co-infection (AHR: 5.57; 95% CI: 2.23,
13.88) were the significant predictors of mortality about
HIV positive adults on ART (Table 4).

Discussion
This retrospective cohort study showed the rate of mortality
and significant predictors among adults on ART treatment in
Debre Markos Referral Hospital, Ethiopia. The significant
predictors were single in marital status, non-disclosed status,
bedridden in functional status, and presence of Ols, TB co-
infection, anemia and non-adherence to CPT.

This study found that the mortality rate among adults
on ART treatment was 3.9 (95% CI: 3.00, 5.09) per 100
Person-years of observation. This finding is higher when
we compared with a study conducted in China, which was
2.63 in 2015.** This might be because of a larger
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Table 3 Follow-Up Characteristics of HIV-Infected Adults
Initiating Antiretroviral Therapy at Debre Markos Referral
Hospital, Northwest Ethiopia, 2018

Variable (458) Category Frequency
Drug side effect Yes 16 (3.5%)
No 442 (96.5%)
Side effect Nausea 8 (50%)
Diarrhea 3 (18.8%)
Fatigue 5 (31.3%)
Adherence to ART Good 433 (94.5%)
Fair 9 (2%)
Poor 16 (3.5%)
Why poori/fair adherence for ART Side effect 2 (8%)
Forgot 5 (20%)
Feel better 4 (16%)
Too ill 4 (16%)
Stigma 10 (40%)
Adherence to CPT Good 431 (94.1%)
Fair 8 (1.7%)
Poor 19 (4.1%)
Why fair/poor adherence for CPT Side effect 7 (25.9%)
Forgot 5 (18.5%)
Feel better 7 (25.9%)
Too ill 4 (14.8%)
Stigma 4 (14.8%)

proportion of patients at advanced stages (stage III & IV)
of the disease in the current area (53.3%) than in China
(41.2%). Advanced clinical stages reflect the worst health
condition of the patient and it has strong association with
mortality in different studies.”>° The result of this study

Kaplan-Meier survival estimate

F-R\—

T T
0 2 4 6 8
follow-up time in years

95% CI

Survivor function

Figure | Survival probability of patients on ART (n=458) starting from initiation of
ART until the end of study period among PLHIV, at Debre Markos Referral Hospital,
northwest Ethiopia, January 2018.
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Figure 2 Survival status of HIV positive patients based on their marital status in
Debre Markos Referral Hospital, northwest Ethiopia, January 2018.

Survival by disclosure status
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Figure 3 Survival status of adults based on HIV disclosure status category upon
initiation ART in Debre Markos Referral Hospital, northwest Ethiopia, January 2018.

is comparable to a study done in Thailand, which was 3.5
in 2015.%?

The current study showed a lower mortality rate than
a study conducted in five ART sites in Nepal which was
6.3 in 2011.%” This could be due to the time gap between
studies and larger proportion of patients at earlier stages
(stage I

& II) of the diseases (46.7%) in the current study area
than in Nepal (30%). Studies from different countries
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Survival by opportunistic infections
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Figure 4 Survival status of HIV positive adults based on functional status upon
initiation ART in Debre Markos Referral Hospital, northwest Ethiopia, January 2018.

showed that patients who present at earlier clinical stages
had better survival.?®*’ The finding of this study showed
a lower mortality rate than a study conducted in Andhra
Pradesh, India, which was 8.09 in 2013.%° This could be
due to low adherence to ART (61.1%) in India. The
current study result was lower than a study conducted in
a tertiary hospital in Eastern, India, which was 7.66 in
2010.*' This could be due to higher prevalence of TB
(38.4%) at baseline, which might be responsible for the
high death in India.

The rate of mortality in the current study is lower than
a study conducted in Jimma university specialized hospi-
tal, which was 5.3 in 2010°? and in kharamara hospital in
Somalia, Ethiopia which was 5.15 in 2010.>* This could be
more due to higher adherence level to ART in our study
area than in Jimma (78%) and in Somalia (57%).

The current study identified that those individuals who
were single had a higher probability of death when compared
to those who were married (AHR= 2.24; 95% CI: 1.10, 4.55).
A study conducted in Somali region, Eastern Ethiopia also
found that there was a strong association between single
marital status and survival in PLHIV.*® This difference might
be because of psychological support from partner and society,
ability to accept facts and adhere to ART in individuals.*

This study showed that those patients with non-
disclosed HIV status had eight times higher probability
of death than those who disclosed their status (AHR=8.04;
95% CI: 3.87, 16.66). A study conducted in Jinka hospital,
South Ethiopia also showed that non-disclosed HIV status

was significantly associated with mortality.”’ This might
be due to distress, loneliness, poor family relationship and
adherence to ART as a way to hide having the disease.”’

The result of this study showed that bedridden indivi-
duals had a higher probability of death than those who were
working in their functional status (AHR= 5.72; 95% CI:
2.30, 14.23). This is consistent with the finding obtained
from Nepal, Myanmar and Nigeria.>>*’>* Studies from
different parts of Ethiopia also identified a strong associa-
tion between ambulatory/bedridden functional status and
survival of patients on ART.?>*3-* This could be due to
advanced clinical stage of the disease associated with the
worst health conditions and complications.*’

The current study showed that patients who had TB had
a higher probability of death than those who had no TB co-
infection (AHR=6.04; 95% CI: 2.47, 14.76). The finding of
studies conducted previously in different countries showed
similar with this study.>'~*2%%7 This could be due to the
fact that TB is the leading cause of death worldwide and the
virulence of the bacteria increases in HIV-infected patients
because of their suppressed immunity due to HIV.*®

This study identified that patients who had an opportu-
nistic infection at baseline had a high likelihood of mor-
tality than those who had no Ols (AHR=4.44; 95% CI:
1.60, 12.33). A similar study from Armed military
Hospital, Ethiopia found that those patients who had OIS
had higher rates of mortality than those who were free of
OIs.*® This could be due to the more virulent effect of OIS
on peoples who were living with HIV/AIDS.

In this study, it was found that those patients who had
anemia had a higher probability of death than those who had
no anemia (AHR=2.08; 95% CI: 1.12, 3.85). Studies done in
Burkina Faso, Cameroon and Cape town, South Africa
identified that those patients who had anemia were at higher
risk of mortality than those who had no anemia.®®*"-°
Studies conducted
Nekemte Referral Hospital, western Ethiopia, also identified

in Somalia, eastern Ethiopia and
that patients who had moderate to severe anemia had higher
rates of mortality.”*** This could be due to patients who had
anemia were at higher risk TB, OIS and progression to
AIDS and further complications.***°

This study identified that those patients who were non-
adherent to cotrimoxazole prophylactic therapy were three
times more likely to die when compared to those who were
adherent (AHR=3.10; 95% CI: 1.64, 5.87). It is supported by
studies conducted in Harare, eastern Ethiopia and Yangon,
Myanmar.>>>** This could be due to the virulent effect of

opportunistic infection on people living with HIV/AIDS.*®
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Table 4 Bivariable and Multivariable Cox Regression Table for Predictors of Mortality on HIV-Infected Adults Receiving ART at Debre

Markos Referral Hospital, Northwest Ethiopia, 2018

Variable Survival Status CHR (95 % CI) p-value AHR (95 % CI) p-value
Event Censored

Marital status
Single 11 (20.4%) 43 2.18 (1.12, 4.22) 0.021 2.24 (1.10, 4.55) 0.026
Ever married 44 (10.9%) 360 | |

Disclosure status
Disclosed 15 (3.8%) 376 | 0.001 8.04 (3.87, 16.66) 0.001
Non-disclosed 40 (59.7%) 27 19.23 (10.62, 34.85)

Functional status
Working 13 (3.8%) 331 |
Ambulatory 25 (26.9%) 68 6.28 (3.20, 12.29) 0.001 2.30 (1.09, 4.71) 0.027
Bedridden 17 (80.9%) 4 50.63 (23.93,107.13) 0.001 5.72 (2.30, 14.23) 0.001

Ols
Yes 47 (16.5%) 238 3.81 (1.80, 8.07) 0.001 4.44 (1.60, 12.33) 0.004
No 8 (4.6%) 165 |

TB
Yes 12 (18.2%) 54 1.55 (0.81, 2.94) 0.179 6.04 (2.47, 14.76) 0.001
No 43 (11%) 349 |

Hgb
< 1l mg/dl 32 (32.3%) 67 5.9 (3.45, 10.08) 0.001 2.08 (1.12, 3.85) 0.021
2 || mg/dl 23 (6.4%) 336 | |

CPT adherence
Good 36 (8.4%) 395 | 0.001 | 0.001
Fair/poor 19 (70.4%) 8 10.32 (5.89, 18.08) 3.10 (1.64, 5.87)

BMI
< 185 kg/m? 41 (26.6%) 13 6.17 (3.36, 11.34) 0.001 1.13 (0.52, 2.45) 0.756
> 18.5 kg/m? 14 (4.6%) 290 |

ART adherence
Good 37 (8.5%) 396 10.58 (6.00, 18.65) 0.001 0.58 (0.06, 5.61) 0.638
Fair/poor 18 (72%) 7 |

WHO stage

04S6t2ge | &l 7 (3.3%) 48 207 5.70 (2.58, 12.63) 0.001 0.69 (0.26, 1.85)

Stage Il & IV (19.7%) 196 |

Drug side effect
Yes 6 (37.5%) 49 10 3.75 (1.60, 8.78) 0.002 2.53 (0.87, 7.34) 0.088
No (11.2%) 393 | |

Conclusion mortality for people living with HIV/AIDS. The effec-

The rate of mortality was high in this study area. The
final cox regression model identified that single marital
status, non-disclosed HIV status, bedridden and ambu-
latory in functional status impairment, baseline Ols, TB,

anemia and non-adherence to CPT were predictors of

tive symptom management, multi-dimensional care, pal-
liative and supportive care should be provided. Then,
populations at risk of adverse outcomes deserve more
attention and should be considered for the “refill” care

option for stable patients.
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Recommendations

e Strengthen health care providers to psychological
support and closely follow those single people living
with HIV/AIDS.

e Individuals who had TB, anemia, impaired functional
status and OIS should be followed closely and health
care providers should be empowered to detect these
factors early.

e Health care providers should give awareness creation
and information on the benefits of CPT to all HIV
positive individuals routinely.

e Debre Markos Hospital should monitor, support and
create strong linkage with the contributory hospitals
and health centers to enhance ART service quality
and reduce mortality.

e Perform increased research, preferably prospective
cohort study on the mortality and its predictors on
PLHIV.
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