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Abstract

Background: The rate of spread of the HIV/AIDS and damages mgamying it have reached a level which shock ecdstsmhealth
workers, politicians etc that it has now becomeaaldwide issue in general and developing countiiieparticular. Unfortunately all our
prevention programs will not realize their targetdess otherwise we give due consideration for fgeliying with HIV/AIDS. Obijective:
The objective of this study was to determine theseconomic, demographic and health factors thfience the survival/mortality status
of HIV-Positive individuals under ART follow ufsubjects and Methods:A sample of 1066 ART follow-up HIV/AIDS patientsrchwere
reviewed in North Gondar Zone using secondary d&®.used semi-parametric Cox proportional Hazardehto identify the factors that
affect survival time of HIV/AIDS patients after ARGhalysisResults & Conclusion: The death rate in the study area was 10.1% from the
sample patients. The hazard of death of male HIBB\patients treated under ART 18.87% higher thahdhfemale. Patients their marital
status was divorce 25.38% more likely to die as mamed to the reference group single patients. Ttve Rroportional Hazard model
revealed that the factors that affect independehtysurvival/death time of HIV/AIDS patients whaké ART include sex, age, residence,
marital status, educational level, condom, clingialige, CD4, previous counseling attendance ab®ADS. In this study TB infection
was not significant on the survival time of HIV. 8@ recommend other researchers in future to gigeerttention about this covariate

using parametric survival model.
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Introduction

The rate of spread of the HIV/AIDS and the damages
accompanying it have reached a level which shock
economists, health workers, politicians etc thatas now
become a worldwide issue in general and developing
countries in particular. The disease being one awuithany
cure is still accountable for economic, social drehlth
crises especially in developing countries. Its high
prevalence and/or distribution among the youth ntais
even more complicatéd.

As the immune system becomes increasingly damaged b
HIV it becomes susceptible to opportunistic infens.
Besides to other socioeconomic and environmentabrfs,

TB is the most common opportunistic infection
complicating HIV infection especially in developing
countries, and may occur at any stage in the coafse
immunodeficiency. TB/HIV co-infection significantly
changes the natural history of both diseases anid it

recognized as a major setback of both HIV and wiesis
infection control progrartt:®

Knowledge of the survival times of patients withD® and
variables that influence survivals are importanthbéor
increasing understanding of the patho-physiologytha
disease, clinical decision making and planning theal
service interventions. The main challenge here hs t
sustainability of providing ART and other medicatsoat
district hospitals. About one million people weirgrig with
HIV in Ethiopia in the year 2008. Pre-antiretroVitlaerapy
includes guidelines that attempt to address fasttish are
important in the holistic approach to patient mamagnt
which could also influence the progression and aute of
disease including natural history of HIV infectiqmimary
prophylaxis and immunization, nutrition, supportdan
counselind*® Although ART treatment has decreased HIV
associated mortality and morbidity, a number ofigues
still die after the start of ART. This might be dte the
effect of other related disease and factors. Tthis,study
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was conducted to address the survival status aérat The study considered only patients above 15yeat ol
under ART and influencing factors associdfed.

Statement of the Problem

Although the current HIV/AIDS Surveillance estimsite
indicate some encouraging signs in that the epidemi
stabilizing, the observed changes are not sufficemough
compared to the desired goals of the response sigtia
epidemic. Given the size of the population and the
magnitude of the damage inflicted, it will take aimumber

of years to see significant declines in HIV prewake and
incidence with concerted and sustained efforts.
Unfortunately all our prevention programs will nealize

Variables Included in the Study

Dependent Variable

The response/dependant variable in this study waas t
length of time with a dichotomous random variable
“survival/death status” (death=1 and alive=0) of W/
positive individual under ART follow up.

Independent Variables
The independent variables in survival data analysise
called covariates. These are given below:

their targets unless otherwise we give due conaiiter for Age In years
people living with HIV/AIDS (PLWHA). It is believethat, Sex

in resource poor countries like Ethiopia the vital of Marital status
patients with AIDS treated with ART depends a Baseline Weight

Baseline Height

Baseline Hemoglobin

Baseline Lymphocyte

Level of education

Baseline CD4 cell count

WHO clinical stage

Functional Status

Regimen type

Previous attendance of HIV counseling

variety of factors, which may also vary ghgatvith
economic, demographic, behavioral risk and Ithea
factors. There was no comparative and inclusivalystu
conducted in these zones. The previous study adysies
on prevalence and descriptive statistics about AR&rs
among HIV/AIDS patients in the country. The ratiémn
behind such a research is to improve the achievesran
ART programs run by different health institution§ tbe
country in order to minimize HIV related mortalitfhe

question we addressed here was “Which social, Residence
demographic, economic, health etc factors/variabfésct Employment Status
the chance of survival/death among HIV-positive gleo ART Adherence
taking ART?” TB Sjares
Partners HIV status

Objectives of the study Alcohol

to determine the prevalence of mortality among KANY'S Condom use

patients under ART follow up in the study area Tobacco

to predict the median survival time of HIV patiemtfer

ART follow up Data Analysis

To assess risk factors associated with the death of

HIV/AIDS patients under ART follow up Survival Analysis

Survival analysis is a collection of statisticabpedures for
data analysis for which the outcome variable oériest is
time until an event occurs. By time, we mean yeaimths,
weeks, or days from the beginning of follow-up of a

Subjects and Methods

Data Collection individual until an event occurs; alternativelyngé can refer
The data used in this study was secondary datanebta o the age of an individual when an event occuysetent,
from University of Gondar Referral Hospital andrfrmther we mean death, disease incidence, relapse fronss&mi
health centers that have ART clinic as describedhm recovery (e_g_' return to WOI'k) or any designa]ﬂ)beience
study area. The study period was from November1620 of interest that may happen to an individual. Thebfem of
April 14 2017. The health facilities involved inighstudy analyzing time-to-event data arises in severaliaggields
were University of Gondar Referral Hospital, Metema such as medicine, biology, public health, epidecty
HOSpital, Aykel Health Center and Debark HOSpitmata engineering, economicsy Socio|ogy, demography aied e
for this study extracted from the available staddzational The terms lifetime analysis, duration analysis,ne\réstory
medical registers, which have been adopted by dueral analysis, failure-time analysis, reliability ana$s and
Democratic Republic of Ethiopia Ministry of Health  transition analysis refer essentially to the samsupg of
(FDRE, MOH). The registers include the Pre ART segji techniques although the emphases in certain magelin
(register of patients at their first visit), the ARegister aspects could differ across disciplifés.

(registration after ART initiation), and the follewp patient The use of survival analysis, as opposed to theofis¢her
form. The patient charts include the patient intééens statistical method, is most important when somejesith
and follow up cards, which were prepared by FDRE)H/ are lost to follow up or when the period of obséprmis

to be uniformly used by clinicians to early ideptiand finite certain patients may not experience the ewveh
document clinical and laboratory variables. A sampf interest over the study period. In this latter case cannot

1066 ART follow-up charts was reviewed in theseemon
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have complete information for such individuals. These
incomplete observations are referred to as being censored.
Most survival analyses consider a key analytical problem of
censoring. In essence, censoring occurs when we have some
information about individual survival time, but we do not
know the survival time exactly.
The Cox Proportional Hazards Regression Model

The Cox Proportional Hazard (PH) Model is a multiple
regression method and is used to evaluate the effect of
multiple covariates on the survival.”) Cox (1972) proposed
a semi-parametric model for the hazard function that allows
the addition of covariates, while keeping the baseline
hazards unspecified and can take only positive values and it
is defined as:

- Bz
W, X, B) = h(t)e where h (t, X, B) hazard function at
time t with covariates X=(X1, X2,....XP), ho (t) is the
arbitrary baseline hazard function that characterizes how the
hazard function changes as a function of survival time,

7
ﬂ=(ﬂ.,ﬂ2,---,ﬂ,,) is a column vector of p regression
parameters  associated with  explanatory  variables,

eXP(S'X) characterizes how the hazard function changes
as a function of subject covariates and t is the failure time.
Each individual has its own hazard function of survival
time. Then, the above model becomes
h(t,x;, B)=h,(t)x<exp(B, + fix; + frX;, +...+ ,X,),i=123=n
Where: n is total number of observations in the study,
x; = (x0.X2.2 %, ) are the values of the indicator
variables of individual (patient) which are assumed to
affect the survival probability.

Ethical Approval
Ethical approval was obtained from the Institutional Ethical

Review Board of University of Gondar and supportive letter
was found from Zonal administration health offices of the
study areas. To build more trust and resolve related
confidentiality issues we have employed record officers.
We have used charts with pseudo identity markers which
keeps the participants identity anonymous throughout the
study courses. Besides, during report writing full
considerations was made to protect the moral and
confidence of the study population.

Results

Information on demographic characteristics, clinical and
risk behavior factors of HIV/AIDS patients under ART
follow-up were collected from their follow-up charts. The
HAART data used in this study included 1066 patients who
were >15 years old and who were under HAART treatment
between 2005 and 2016 in Central, North and Western
Gondar Zones. Patients who were bellow 15 years and
thoese patients who started ART before 2005 or after 2016
were excluded from the study. From these 108(10.1%)
death occurred and 958(89.9%) were censored. Most of the
patients 633(59.4%) were female while the remaining 433
(40.6%) were male. Most all the study subjects live in urban
areas 762(71.5%). According to the patients’ marital status

442(41.5%) of the patients were married. 206(19.3%),
303(28.4%) and 115(10.8%) of the patients were single,
separated and widowed, respectively. Most of the patients
were working 777(72.9%), the remaining 42(3.9%) and
247(23.2%) patients functional status were bedridden and
ambulatory, respectively. From the total patients 93% are
Orthodox followers; the remaining 7% are Muslim,
Protestant and Catholic followers. Five hundred twenty five
(49.2%) the patients were at clinical stages I1I, 249(23.4%)
were at clinical stage II, 209(19.6%) were at clinical stage I,
the rest at clinical stage IV. The average age of the sampled
HIV patients was 33.49year. The average baseline weight of
these 1066 ART follow-up patients was 48.787kg. The
average CD4 for these HIV patients was 228. The survival
distribution of female and male was statistically different
(P-value<0.05). Table 1 below shows that; variable sex,
HIV disclosure, functional status and adherence level of the
patient have significant difference on the survival of the
ART patients among groups.

Table 1: Log rank test for the comparison of survival
difference for the different categorical variable, Central,
Western and North Gondar, 2017.

Variable Test Statistics Df P-value
Sex 4.561 1 0.033
Residence 3.732 1 0.053
Marital Status 3.294 3 0.349
Religion 0.6 4 0.96
Educational level 1.1 4 0.89
Occupation 0.8 4 0.93
Alcohol Consumption 0.83 1 0.362
Tobacco & Chat 0.037 1 0.84
Condom use 0.389 1 0.53
Partners HIV status 0.875 2 0.646
HIV disclosure 15.98 1 0.00
Functional status 9.508 2 0.009
Clinical stage 6.299 3 0.098
Adherence Level 16 2 0.000
TB status 1 1 0.32
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Figure 1: Estimated Survival Function and Hazard Function
of HIV/AIDS Patients, Central, Western and North Gondar,
2017.
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The survival and hazard functions of HIV/AIDS patients
followed-up under ART were presented in figure 1 above.
The survival of patients strictly decreased until 137 months
and the cumulative hazard of the patient’s strictly increased
until 137 months. The survival and cumulative hazard
function is constant after 137 months. Patients followed up
for more than 137 months had a constant probability of 0.61
survival [Figure 1].

The survival curve comparison of different subgroups/levels
of covariates of HIV/AIDS patients under ART follow-up
presented in figure 2 below. The Kaplan-Meier survival
function indicates that female patients have a good survival
experience than that of male. From the functional status
group patients there functional status was bedridden have a
good survival experience than that of patients there
functional status was working. The Kaplan-Meier survival
plot also indicated that patients who do not disclosed
themselves have lower survival experience than that of
disclose. As shown from the [Figure 2] below, the survival
of patients under adherence level fair was good.

Kaplan-Meier survival e simates
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Figure 2: Comparison of Survival Curves for difference
subgroups of each covariates, Central, Western and North
Gondar, 2017

Cox Proportional Hazard model. The variable sex, age,
residence, marital status, education, condom use, WHO
clinical stage, CD4 count, pervious HIV counseling
attendance were significantly associated with survival time
of HIV patients under ART fellow-up (P-value<0.05). Age
had a significant effect on the survival time of HIV patients
(HR=0.9819, 95% CI: 0.9744, 0.9894). Hazard ratio of a
subject of age i (in years) compared to a subject of age i-
1(in years) was 0.9819. As the age of the patient increased
by lyear, the hazard of death of a patient decreased by
1.81%.

Table 2: The Hazard Estimates of Covariates Associated with
the Survival Time of HIV/AIDS Patients under ART Follow-
up, Central, Western and North Gondar, 2017.

The Hazard of death in HIV/AIDS Patients due to
potential Covariates

[Table 2] below describes all covariates which had
significant association with the survival time of HIV
patients and their hazard of death using semi-parametric

Predictor B SE 7 P- HR 95%
Variables value. CI for
HR
Lower
Upper
Age - 0.0039 | - 0.000 | 0.9819 | 0.9744-
0.0182 4.64 0.9895
Sex(Ref.
Female)
Male 0.1698 | 0.0741 | 2.33 | 0.020 1.1887 | 1.0279-
1.3745
Residence
(Ref. Urban )
Rural 0.2792 | 0.0750 | 3.73 | 0.000 1.3228 | 1.1419-
1.5323
Marital(Ref.
Single)
Married 0.1177 | 0.1006 | 1.19 | 0.236 1.1267 | 0.9251-
1.3722
Divorced 0.2250 | 0.1056 | 2.14 | 0.032 1.2538 | 1.0193-
1.5422
Widowed 0.0688 | 0.1318 | 0.54 | 0.592 1.0732 | 0.8289-
1.3895
Education(Ref.
no formal
educ.)
Primary - 0.0799 | - 0.009 | 0.8123 | 0.6944-
0.2078 2.60 0.9502
Secondary - 0.0989 | - 0.002 | 0.7337 | 0.6044-
.03096 3.13 0.8906
Tertiary - 0.1607 | - 0.078 | 0.7532 | 0.5496-
0.2833 1.76 1.0322
Others - 0.3675 | - 0.394 | 0.7309 | 0.3556-
0.3133 0.85 1.5022
2.Condom - 0.0713 | - 0.049 | 0.8691 | 0.7557-
0.1402 1.97 0.9995
Clinical
Stage(Ref.
Stage I)
Stage 11 - 0.0963 | - 0.089 | 0.8490 | 0.7029-
0.1636 1.70 1.0254
Stage 111 - 0.0891 | - 0.009 | 0.7933 | 0.6662-
02314 2.60 0.9446
Stage IV - 0.1469 | - 0.094 | 0.7818 | 0.5862-
0.2460 1.67 1.0428
BaselineCD4 -0.002 | 0.001 2.60 | 0.019 | 0.998 0.997-
0.999
Previous HIV
Attend.(Ref.
No)
Yes - 0.1028 | - 0.001 0.7016 | 0.5736-
0.3542 344 0.8583

Key: Ref: reference category, HR: Hazard Ratio
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The hazard of death of male HIV/AIDS patients teeat
under ART is 18.87% higher than that of female HNJ'S
patients treated under ART (HR=1.1887, 95% CI: 192
1.3745). Patients who live in rural area are 1.388&s
more likely to die than patients that who live irban area
(HR: 1.3228, 95% CI: 1.1419-1.5323). Patients whbs#
marital status was divorced are 25.38% more likelgie as
compared to the reference group single patients: (HR
1.2538, 95% CI: 1.0193-1.5422). The hazard of dedth
HIV patients whose educational level primary and
secondary decreased by 18.77%, 26.63% as comuatiee t
hazard of death of HIV patients whose educatiopakll
was no formal education(HR:0.8123, 95% CI:0.6944-
0.9502, HR:0.7337, 95% CI: 0.6044-0.8906) respebtiv
Covariate condom use statistically related with tlagard

of death of HIV/AIDS patients. Patients who use dmm
during sexual intercourse are 13.09% less likelydit as
compared to patients who do not use condom dutieq t
sexual intercourse (HR: 0.8691, 95% CI: 0.7557-9399
Baseline clinical stage Il patients are 20.67%s lidsely to

die as compared to the reference group clinicafjesta
patients (HR: 0.7933, 95% CI: 0.6662-0.9446).

Al cell/ul increase in baseline CD4 cell count can
decreased the hazard of death of a patient by
0.2%(HR:0.998, 95% CI: 0.997-0.999). ART follow-up
HIV/AIDS patients who got previous counseling about
HIV/AIDS are 29.84% less likely to die as compace t
patients who do not got pervious counseling about
HIV/AIDS(HR: 0.7016, 95% CI: 0.5736-0.8583).

Discussion

This study covered 1066 ART follow-up HIV/AIDS
patients in Central, Western and North Gondar Zoibs
study used Cox Proportional Hazard model to idgrttie
risk factors that affect the survival time of AR®II6w-up
HIV/AIDS patients in the zone. Based on our stutly,1%
death occurred from the total participants in thalg. The
death rate that found in the study area was lessapared
with the study in Somalia region of Ethiopia whérk1%
death rate is reportetf!

Age of the patient was significantly associatedhwihe
survival time of HIV patients. From this young patis had
smaller survival probability as compared to old pgéents.
This study may contradict with the previous stuite [V
This may due to the save of sexual interest adlth@ge.

The study indicates that male patients more likelydie
than that of female patients. This result may be t the
exposure of male patients for so many things. Pstsidies
also found the same resHit[Figure 1] showed that the
survival of male patients less as compared to femal
patients for these ART follow-up HIV/AIDS patientShe
hazard of death of HIV/AIDS patients who live irrablarea
was 32.28% more likely to die as compared to pttibve
in urban area. This may occurred because patiembslive
in rural area couldn’t attend the ART follow-up uéayly
and they do not got counseling about HIV/AIDS.

The mortality rate of patients whose marital statuess

divorced was higher than that of patients whoseitedar
status was single. This might occurred due to pastilV
status, searching new partners, economic statusvagdf
life, other study revealed the same reStlltPatients whose
educational level was no formal education had lower
survival experience than the patients with primaryabove
educational level. This result was similar to thedings of
previous study*® This figure probably happened due to
lack of the psychological, mental, healthcare acmhemic
preparedness of less educated patients.

The negative sign for the odds ratio of the vagatdndom
use implies that death risk is lower for those gga8 who
use condom during sexual intercourse. Its magnitude
indicates that, the odds of being at risk of ddaththose
patients who use condom during sexual intercousse i
13.09% less than for those who do not use. Thiuis to
the scientific reason that, the condom preventstridnesfer
of stronger HIV virus to the patient. Patients wéibend
regular HIV counseling less likely to die as conguhto
patients did not attend counseling about HIV. Thisy be
found due to lack of information, patient does kobw
their clinical stage and their progress regardmgRT.

The larger the number of CD4 counts, the lowerdheger
of being at risk of HIV death. The outcomes of thiady
revealed that the odds of death higher for thodk lewer
CD4 counts. The study supported by other stlfdys™
Baseline clinical stage Il patient 20.67% les®ljkto die
as compared to the reference group clinical stguggients
(HR: 0.7933, 95% CI: 0.6662-0.9446). This may be ttu
carefully follow-up of ART and eradicating risk facs that
affect the survival time of the patient.

Conclusion

The prevalence of death in the zone based on timplea
ART follow-up HIV patients was 10.1% with a median
survival time of 44.5month. The Cox Proportionazdrd
model based on this study from the different Heaeghters
of Central, Western and North Gondar Zones revetiatl
the factors that affect independently the survidesdth time
of HIV/AIDS patients who take ART include sex, age,
residence, marital status, educational level, condidinical
stage, CD4, previous counseling attendance about
HIV/AIDS. In the case of univariate analysis uslog rank
test the variable that become significantly relateith
survival/death time of ART follow-up HIV patientsene
sex, HIV disclosure, adherence level and baselinetional
status.

We found that young and male HIV patients morelyike
die on the study area. It needs awareness creatioin
counseling about their day to day progress. Thatdaatio
of patients live in rural area was high. So cliais and
health workers must create awareness for patiehtsliwve

in rural area. Patients who use condoms durinig sesual
intercourse are less likely to die from HIV/AIDS e&lth
workers should guide those patients who do notcasdom
during sexual intercourse with their partners toamwe
condom in order to control virus transmission arideo
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infection. In this study TB infection was not sificant on
the survival time of HIV patients using Cox Propangl
Hazard model. So we recommend other researchdfsein
future to give more emphasis about this covariatiegu
parametric survival model.
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