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Abstract

Background: HIV/AIDS and hepatitis B virus (HBV) are two serious global health threats that co-occur and are resistant to
antiretroviral therapy (ART). Milions of people worldwide lost their lives to acquired immunodeficiency in 2019.Thus, this
study was aimed to evaluate the survival status of patients co-infected with HIV and hepatitis B viruses who are on
antiretroviral therapy (HART). Methods: A retrospective cohort study design was conducted. Individuals with HIV-HBV co-
infected with HIV mono-infected in six health facilities in Mekelle City from January 2009 to February 2018. The total sample
size was 466, of which 94 were HBV exposed and 372 were unexposed for HBV on ART clients. Kaplan-Meier survival and
Cox proportional hazard models for survival analysis were used. Data was analyzed using STATA version 14. Result: Of the
total patients, 300 (64.3%) were females and most age groups were 15-30 years old, 199 (43%). Over 1960 person years of
observation time at risk, 23 (24%) HIV-HBYV co-infected and 26 (7%) HIV mono-infected died. In the adjusted analysis, HIV-
HBV co-infected group had a 2.53 times increased hazard of death (aHR: 2.52; 95% CI: 1.31-4.85) than HIVV mono-infected.
Conclusion: In this cohort study, mortality is higher in the HIV-HBV co-infected group. Hence, special attention shall be given
to HIV-HBV co-infected groups, to significantly reduce mortality, and contribute to alleviating public health burden.
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1. Introduction

The end-stage of liver disease has emerged as the primary
cause of death in antiretroviral therapy (ART) patients. HIV
and hepatitis B virus (HBV) co-infection are the core causes
of episodes of transmissible disease that result from the inter-
ruption of ART and the development of HIV-HBYV resistance
to drug treatment. [1].

Furthermore, there are similarities between the HIV and
HBV infection pathways, which typically lead to more se-
vere and progressive liver disease as well as a higher preva-
lence of hepatocellular carcinoma that progresses more
quickly after death. Patients who are co-infected are more
likely to require thorough management [2], as HIV and HBV
remain major global public health issues. are both terminal,
and the resistance to antiviral medications typically appears
during a phase of treatment that renders HIV-HBV co-
infected people clinically ineffective and has complex sys-
temic effects. [3]

The HIV-HBV co-infected group has lower rates of hepati-
tis B surface antigen but higher levels of HBV infection in
the blood [4]. Individuals co-infected with HIV/HBV have
an inferior response to drug therapy, a long-term clinical out-
come, a typically burdened risk of liver cirrhosis, and im-
paired immunological recovery compared to HIV mono-
infected patients on ART [3, 5]. According to different stud-
ies, the developed countries have changes in the main causes
of admission, death of HIV patients, and opportunistic dis-
eases progressive to chronic diseases, moreover, neoplasm is
associated with other than acquired immune deficiency syn-
drome (AIDS) [6-8]. But, in developing countries, high mor-
tality rates persist despite the availability of ART; AIDS-
related events are the main cause of admission and death of
clients attending ART [9, 10].

Globally, according to the United States Aid International
development report, over 38 million people have been living
with HIV, and, 690 000 people died from AIDS-related ill-
nesses in 2019. In addition, previously, studies on HBV-
related causes of mortality were reviewed among productive
young age groups of people between 1990 and 2010 globally
and in regional countries [11, 12]. Moreover, over 26 million
people were living with HIV in low- and middle-income
countries in 2013 [13].

At the end of 2019, US$ 18.6 billion will be invested for
AIDS-related control in low- and middle-income countries
around the globe; approximately 57% of the total resources
mobilized for HIVV/AIDS in developing countries. And the
total annual cost per patient of chronic hepatitis B-related
diseases was US$ 32958 in 2012 [11, 14].

The HBV is a leading cause of liver morbidity and mortal-
ity throughout the world, accounting for over 360 million
cases of chronic hepatitis and 620,000 deaths annually [15].
Contradictory reports exist on the role of HBV in HIV dis-
ease progression, while some studies have reported no signif-
icant effect of HBV on HIV disease progression [16].
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Over 15% of people with HIV in sub-Saharan Africa are
living with chronic hepatitis B virus infection [17]. Previ-
ously studies in the Sub-Saharan African region remains the
most burdened, with 24.5 million people affected by HIV,
on behalf of a little below two-thirds of all people living
with HIV around the globe [18]. In the previous analysis in
2012, approximately 1.2 million people died from HIV-
related causes in the African region [19]. Other studies that
have been reported in Sub—Saharan Africa remain the most
affected region, with 24.5 million people living with HIV
[18].

In Ethiopia, there are some studies regarding the preva-
lence of HBV among HIV patients, in the north-west Gondar,
it showed 5.6% [20], and other studies in Mekelle Hospital
have been 5.9% [21]. This research topic may be useful for
managing patients undergoing antiretroviral therapy (ART),
as well as for providing social support to co-infected indi-
viduals with HIV and HIV patients residing in ART clinics.
Furthermore, the HIV care package in Ethiopia omitted to
include the hepatitis B virus when gathering baseline data for
subsequent cohort-related research. The purpose of this study
was to compare the survival status of HIV-HBV co-infection
with HIV mono-infected patients on highly antiretroviral
therapy (HAART) in Mekelle City, North Ethiopia.

2. Methods

2.1. Study Design and Settings

An institutional-based retrospective cohort study was
conducted from March 1-30, 2018, in Mekelle City, Tigray,
Ethiopia. Mekelle is the capital city of Tigray regional state,
located in the northern part of Ethiopia, at 783 km from the
capital city of Addis Ababa. The city is administratively
divided into 7 sub-cities. The city has one referral hospital,
2 general hospitals, 9 health centers, and 48 private clinics
[22]. Among these, 14 health facilities (HFs) provide ART
services for over 12,277 patients taking ART by 2018. Ac-
cording to the projected central statistical agency of Ethio-
pia in 2018, a total population of 340,859 people resides in
the city.

2.2. Source and Study Population

The HIV-infected patients under ART registered in
Mekelle Health facilities were considered the source popula-
tion, and all registered adult patients who had started ART
with positive HBV (exposed group) and HBV negative (un-
exposed group) in selected 6HFs were also the study popula-
tion. In addition, a known HBV status who started ART on
the registered patient card in these 6HFs were also the study
subjects.
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2.3. Eligibility Criteria

All registered patients greater than or equal to 15 years old,
whoever started ART with known HBV status from January
2009 to February 2018, were an inclusion criterion, whereas,
incomplete patient cards, unknown HBV results, and chil-
dren <15 years old were considered an exclusion criterion of
the study.

2.4. Sample Size and Sampling Procedures

The sample size determined was calculated using Epi-Info
statistical package 7, exposed and unexposed subjects with
the assumption of two-sided confidence limits = 95%, pow r
=80 %, the ratio of (unexposed: exposed group) = 4:1, and
the percent of outcome in the unexposed group (mortality of
HIV mono-infected group) = 5.3% [23]. Risk ratio (HIV-
HBV co-infected) = 3.32 [23]. Percent outcome in the ex-
posed group = 17.6%. To this end, the total number of study
participants was 233 patients, of which 47 were exposed and
186 were unexposed. The systematic random sampling
method was used, and sampling technique or procedure
among the total number of 14 ART health facilities. By using
a simple random sampling method, six health facilities were
selected with a total of 6515 clients who had ever started
ART in the previous years of registered data, using the sys-
tematic random sampling method, and the sample size was
double increased using the design effect (233*2 = 466; of
which 94 were exposed and 372 were unexposed). The pro-
portional sample allocation is done for each 6HF; additional-
ly, patient cards are reviewed every 24 intervals (N/n
6515/466). Verbal consent done from a live patient card and
written informed consent applied for children 15-18 years
old.

2.5. Study Variables

The dependent variable was time-to-death, and the inde-
pendent variables, HBV status: Hepatitis B virus-positive
and negative results in ART patients, and the other variables
like

The socio-demographic characteristics: sex, age, marital
status, occupation, educational status, and the clinical and
laboratory characteristics: Baseline CD4 cell count; baseline
hemoglobin level, tuberculosis, baseline nutritional status
(BMI), baseline ALT level, baseline AST Level, baseline
creatinine, and baseline WHO clinical stage.

2.6. Operational Definitions

Survival: when the patient is known to be alive as evi-
denced by his/her clinical follow-up till the end of the study
period.

Time-to-death: The time from entry into a study on ART
until a subject has a particular outcome (death) during the
follow-up period (time entry from January 2009 to February

20

2018 and the time follow-up evaluated in March 2018).

Incomplete card: when two or more of the independent
variables are not recorded in the patient registration card.

Censored: Observations of event histories and occurs
when the information about duration is incomplete.

Right censoring: proportion of the individuals studied, we
have not observed them until death, but only up to some
point in time (where they were still alive).

1. Drop out: patients known to have stopped ART for
more than three months’ duration for any reason.

Lost to follow-up: patients who missed visits to the
same health facilities until 3 months after the last
scheduled.

Transfer out: Individuals initiated ART in the health fa-
cility and formally transferred to another health facility.

Death: the patient was recorded as dead on the exit patient
individual registration chart.

2.

3.

2.7. Data Collection Tools and Data
Management

Data were collected using a data extraction format (check-
list) from different journals and medical records of HIV pa-
tients [23-25]. The data collection process also involved us-
ing the unique medical record number of eligible groups ex-
tracted from the ART registration logbook, and then based on
the unique medical record number; the chart of the patient
was retrieved from the medical record room. We started data
collection time from the date of ART initiated and serological
tested for hepatitis B virus, and patient cards were followed
until time to event. The status of the clients was reviewed by
trained BSc nurses and laboratory technologists who are ex-
perienced on ART.

To ensure data quality, training was provided for one su-
pervisor and four data collectors. The pretest was conducted
on 5% of the sample size in Mekelle HFs using selected
medical charts of the eligible patients who were registered in
the ART registration logbook. Double data entry was used to
minimize errors. In addition to this, close supervision of data
collectors by the supervisor was continued during the data
collection period.

2.8. Data Processing and Statistical Analysis

Data were coded, cleaned, checked, and entered in Epi In-
fo version 7. Export data to Stata version 14 for analysis.

Kaplan Meier was applied to estimate the probability of
survival trend and median time to death divided by person-
years observation (PYO) of follow-up with a 95% confi-
dence interval (Cl) after ART initiation of known Hepatitis B
virus status for two groups.

A log-rank test was used to compare the median time to
death between the two groups on ART using Kaplan-Meier
survival curves, with the null hypothesis being tested that
there is no difference in the distribution of the survival
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curves. The graph is not a straight line, indicating that a Cox
regression method was applied in this survival analysis for
survival time.

Model building strategy: The 1% step was a bivariate anal-
ysis to show the relationship between survival time and each
important covariate; variables were imported to the multivar-
iate with a p-value <0.25. Then the cox regression in the
multivariate model was fitted to all variables using the for-
ward elimination technique to assess confounders, moreover,
it was assessed by purposeful selection of variables greater
or equal to 10%. Collinearity was evaluated by calculating
the variance inflation factors. Additionally, an interaction
was checked by each significant variable with an insignifi-
cant variable in multivariate analysis, and finally a variable
with Wald p-values less than 0.05 had been declared in the
final model.

Assessment of model fitness: The assumption of the pro-
portional hazards model was checked by a scaled Schoen-
feld residual of a global test conducted for testing the as-
sumption of cox proportional hazard. The goodness of fit of
the final model was checked by using the Cox-Snell residu-
als.

3. Results

3.1. Survival Analyses in HIV-HBV Co-Infected
with HIV Mono-Infected Groups

Socio-demographic characteristics: All the study cohorts
initiated treatment between January 2009 and February 2018,
and a total of 6515 patients were registered in the study unit;
among these, a total of 466 patient cards were evaluated, of
which 94 HIV-HBV co-infected (exposed) and 372 HIV

mono-infected (unexposed) groups were identified.

Out of the total cases, 300 (64.3%) were females, and the
median age of the HBV-exposed group was 35, ranging from
15 to 65 years. On the other hand, the median age of the
HBV- unexposed group was 33 (ranging from 15 to 68).
Among the total cases in the HBV exposed group, 42 (44.7%)
were married, 21 (22.3%) never married, 20 (21.3%) di-
vorced, and 11 (11.7%) widowed. While from those HBV
unexposed groups, 174 (46.8%) were married, 87 (23.4%)
never married, 79 (21.2%) divorced, and 32 (8.6%) were
widowed.

Clinical and laboratory characteristics: cluster of differen-
tiation4 cell count (CD4), among the HBV-exposed group
greater than 200 cells/pd was 36 (38.3%) and less than or
equal to 200 cells count 58 (61.7%) cases were evaluated. On
the other hand, the CD4 cell count in the HBV unexposed
group on >200 cell/pd was 219 (58.9) and <200 cell/jd 153
(41.1%).

Fifty-seven (56.4%) had normal (0-40 unit) Alanine Ami-
notransferase (ALT) levels, and 41 (43.6%) had abnormal
ALT levels in the HBV-exposed group, whereas in the unex-
posed HBV group, 311 (83.5) cases had normal ALT levels
and 61 (16.4%) cases had abnormal ALT levels [26].

3.2. Comparison of HIV-HBV Co-Infected with
HIV Mono-Infected Groups on Survival
Time

During the follow-up period, 49 (10.5%) patients died in

both groups, of which 23 (24.4%) were co-infected and 26

(6.99%) were HIV mono-infected groups. Among the total

censored, four patients were in the HBV exposed group, and
six patients were also in the HBV unexposed group (Table 1).

Table 1. Outcome of HIV-HBV co-infected and HIV mono infected adult patients on survival time attending ART in Mekelle city, Tigray,

Ethiopia, from January 2009 to February 2018.

Both groups

Variables Category
No (%)
Lost to follow up 11(2.36)
Drop out 10(2.15)
Follow-up outcome Transfer out 10(2.15)
Alive 386(82.8)
Death (events) 49(10.5)

Exposed=94(20%) Unexposed=372(80%)

No (%) No (%)
2(2.13) 9(2.42)
4(4.26) 6(1.61)
1(1.06) 9(2.42)
64(68.09) 322(86.56)
23(24.47) 26(6.99)

Note: HIV-Human immunodeficiency virus, HBV-Hepatitis B virus, ART-Antiretroviral therapy
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3.3. Median Survival Time and Mortality Rate

The median survival time of HIV-HBV co-infected patients
on ART was 8.45 years with a total 401-person year observa-
tion (PYO) time at risk, but we couldn’t calculate for mono-

infected patients due to commutative survival time greater
than 81% of patients were censored. And the crude hazard rate
of mortality among HIV-HBV co-infected and HIV mono-
infected patients initiating ART were 5.73 and 1.67 per 100-
person year’s observation, respectively (Table 2).

Table 2. Outcome of mortality rate among HIV-HBV co-infected and HIV mono-infected patients attending ART in Mekelle city, from Janu-

ary 2009 to February 2018.

Infection status Number of deaths

HIV mono-infected 26 1559
HIV/HBV co-infected 23 401
Total 49 1960

Total PYs of Follow-up Time at Risk

Mortality rate (per 100 PYs, 95% CI)

1.67 (1.13-2.44)
5.73 (3.81-8.62)
2.49(1.89-8.63)

Note: HIV-Human immunodeficiency virus, HBV-Hepatitis B virus, ART-antiretroviral therapy, PYs-person years, Cl-confidence interval.

3.4. Survival Estimation by Kaplan-Meier curve

The cumulative survival probability in the categories of
HIV-HBV co-infected and HIV mono-infected patients in

both groups was statistically significant by the log-rank test
of P<0.001. Survival estimation focused on HBV serological
interesting showed that HIV-HBV co-infected individuals
had the poorest survival compared to HIV mono-infected
clients (Figure 1).

Kaplan-Meier survival estimates

analysis time

= 4
0
Log rank test of P- value= <0.001
04
T T T
0 2
95% ClI

HBVstatus = Negative

959% Cl
HBVstatus = Positive

Key: HBV-Hepatitis B Virus, Cl-confidence interval.

Figure 1. Kaplan Meier survival estimation in time-years follows up on HIV-HBV co-infected and HIV mono-infected groups in Mekelle city

from January 2009 to February 2018.

3.5. Survival Analysis Using the Cox Regression
Model

In the final process of backward elimination on multivari-
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able cox regression analysis, HBV co-infected (adjusted HR
2.35, 95% CI 1.31-4.21). WHO stage (adjusted HR 2.36, 95%
Cl 1.13-4.95, and Tuberculosis (Adjusted HR 2.70, 95% CI
1.48-4.90) were statistically significant over time between
two groups (Table 3).
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Table 3. Outcome of HIV-HBV co-infection on mortality change in periods after ART initiation in Mekelle city, from January 2009 to Febru-

ary 2018.
t |Hazard Ratio Std, Err
HBYV status
Negative 1
Positive 2.35796 .698
WHO Stage
Stages I and 11 1
Stages Il and IV 2.365 .891
Tuberculosis
No 1
Yes 2.702 .822

z P>|z| [95%Conf. Interval]
Reference

2.89 0.004 1.318-4.214
Reference

2.29 0.022 1.130-4.951
Reference

3.27 0.001 1.489-4.905

Key: HBV-Hepatitis B virus, WHO-World Health Organization, TB-Tuberculosis, ART-Antiretroviral Therapy

During the backward elimination process of Cox regres-
sion model analysis, there was no interaction between varia-
bles, but hemoglobin was found to be a potential confounder.
The statistical test was used to assess the proportional hazard
assumption, and the global test, which was based on the
scaled Schoenfeld residuals, did not suggest a violation of
the proportional hazard assumption for all covariates (proba-
bility of Chi-square>0.05). Finally, multicollinearity was also
assessed using a variance inflation factor (VIF) that was 1.40
(Appendix 1).

4. Discussion

The median age of the HBV exposed group was 35 (range
15 to 65), and the median age for the HBV unexposed group
was 33, range 15 to 68. During the follow-up period, 49
(10.5%) patients died from both groups, of which 23 (24.4%)
were HIV-HBV co-infected and 26 (6.99%) were HIV mono-
infected groups. And the crude hazard rate of mortality
among HIV-HBV co-infected was 5.73, and in the HIV
mono-infected patients in ART was 1.67 per 100-person
year’s observation. In multivariable Cox regression analysis,
HBYV status, WHO stage, and tuberculosis were potential risk
factors for the survival of HIV patients.

In our study, over the 1960-person-year observation risk
time, the hazard rate of mortality on HIV-HBV co-infected
and HIV mono-infected patients initiating ART were 5.73
and 1.67 per 100 person-years, respectively. This result is
that the influence of HBV co-infection on the mortality of
HIV patients is a controversial issue in most studies, such as
Euro-SIDA. Similar significantly higher mortality for HBV
co-infected patients as compared with HIV patients was 3.7
versus 2.6 per 100 person-years, and in another study, mor-
tality was 0.7 versus. 0.2 per 100 person-years observation
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[27]. Similarly, a cohort study from Denmark also found a
significantly higher mortality rate for Hepatitis B surface
antigen positive individuals compared to Hepatitis B surface
antigen negative patients on HIV commencement ART was
3.9 and 2.5 per 100 person-years, respectively [28].

The result of cox regression multivariate analysis in the
present study, the mortality rate of HIV-HBV co-infection
was higher significant than HIV mono-infection patient’s
survival on ART, at HR 2.35 (95% CI 1.31-4.21), and the
study is in line with the study conducted in Chilean AIDS
cohort analysis, United States of America, and Thailand [28-
30].

This higher mortality in HBV co-infection was mostly due
to liver-related mortality as per studies in Euro-SIDE [27],
and hepatitis-related co-infection mortality was the most
common cause of death in Chinese [31]. However, the dis-
crepancy of higher death in hepatitis co-infection was not
known and not diagnosed with liver-related mortality, stud-
ied in Thailand at Lampang Hospital [30].

In our study, it was found that the hazard of mortality after
ART started was a 2.3-fold higher risk of mortality in the
HIV-HBV co-infected group, this result is similar to the
study conducted on developing countries in Cambodia, Nige-
ria, Ghana, and Kenya compared to the HIV mono-infected
group [32-34]. This possible explanation may be due to the
similar setup on the burden of HIV-HBV co-infection occur-
ring in most resource-limited countries [35].

Strength and limitation: A longitudinal cohort study was a
higher opportunity to screen patients on hepatitis B surface
antigen status and start antiretroviral therapy.The limitation
of our study was that Hepatitis testing was not performed for
all patients in the Mekelle health facilities as part of the rou-
tine test for patients initiating ART. Therefore, the quality of
data obtained from these findings was highly dependent on
the completeness of patient cards, typically HBV screen sta-
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tus, and other variables. And, we couldn’t get patient cards
based on K-interval due to most patient cards unknown HBV
status, which may lead to sample selection bias.

5. Conclusion and Recommendations

In conclusion, our study revealed that the multivariate
proportional hazards cox regression model of higher risk
of death was evaluated in HBV-HIV co-infected patients
attending ART. Hepatitis B status, WHO clinical stage,
and tuberculosis are potential risk factors for the change
in the survival time of patients on antiretroviral treatment,
and also HIV mono-infected patients have better survival
time than HIV-HBV co-infected patients during the 1960-
person-year assessment. And recommend to Mekelle
health facilities that special attention is given to patients
on HIV-positive ART with HBV-co-infected individuals
for progressive survival time. And a prospective cohort
will be recomended.
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Step One
Cox regression -- no ties
No. of subjects = 466 Humber of obs = 466
No. of failures = 49
Time at risk = 1968.091667
LR chi2(15) = 64.43
Log likelihood =  -235.53315 Prob » chi2 = 6.6000
_t | Haz. Ratio Std. Err. z P>|z| [95% Conf. Interval]
_______________ o o o e
1.5ex | .5654224  .1858348 -1.73  @.883 2969016 1.876796
1.AgeGr_R2 | 1.484838 .502894 1.17  @.243 . 7645282 2.883827
[
Educationlevel |
1] 1.785651 .7335973 1.41 @.158 . 7981755 3.994799
2 | 1.267549 .5294353 @8.57 @.578 5598247 2.874876
3 ﬁ .1369491 1461583 -1.86  @.862 816909 1.189175
1.HBVstatus | 1.874648 6012507 1.96 @.858 9998074 3.514983
1.CD4b_RR | 1.894531 6548135 1.85 @.065 962272 3.729972
1.ALT | 1.8047@6 .5928025 1.88 @.872 9488212 3.432641
1.AST | .7985349 .2751265 -B.68 @.499 .399651 1.563728
1.Creatinine | .9343899 .3588354 -8.18 @.860 44081895 1.983429
1.Hgblev_R | .5163264 1735426 -1.97  @.e49 267194 .9977583
1.WHOStag R | 2.85149 .8121338 1.82 @.e78 944278 4._456961
1.T8 | 2.179199 .7358152 2.31 @.e21 1.124308 4.22385
[
BMI |
1 .9423636 5524324 -8.18  @.919 2986944 2.5973102
2| 8798299 .5811633 -8.23  @.821 2875453 2.687207

Figure 2. During the backward elimination procedure of the Cox regression model analysis, identification of confounding factor and interac-
tions.

Step Two

.8593641 .58622 B0 -1.208334

.1289363 .5701322 .82 -1.246375

| Coef. Std. Err. z P>|z| [95% Conf. Interval]
_______________ +________________________________________________________________
1.Sex | -.5781823 .3286654 -1.73 B8.883 -1.214355 .B739981
1.AgeGr_R2 | .3953857 .3386861 1.17 B.243 -.26850638 1.859118

|

Educationlevel |
1 .5797833 .418829 1.41 8.158 -.2254267 1.384993
2 | .2378848 LA176844 B.57 B8.578 -.5815615 1.855731
3 | -1.988146 1.867245 -1.86 B.e62 -4.879989 .1836163

|
1.HBVstatus | .6284211 .3287272 1.96 8.858 -.BBee1926 1.257835
1.CD4b_RR | .6389713 .3456336 1.85 8.865 -.B384581 1.316481
1.ALT | .5983975 .3280327 1.88 B.872 -.B525349 1.23333
1.AST | -.235@455 .3480258 -8.68 @.499 -.9171635 4478726
1.Creatinine | -.8678615 .3848318 -8.18 B.8608 -.82855 .b848269
1.Hgblev R | -.6618162 .3361182 -1.57 8.849 -1.31978 -.B8822522
1.WHOStag R | . 7185663 .3958751 1.82 B8.87a8 -.B573347 1.494467
1.TB | . 7789572 .337654 2.31 g.821 .1171675 1.448747

|

|

|

|

Figure 3. During the backward elimination procedure of the Cox regression model analysis, Body Mass Index (BMI) was identified as a
possible confounding factor, but no interactions.
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Step Three

Sex

AgeGr R2
Educationlevel
HBVstatus

CD4b RR

ALT

AST |
Creatinine |
Hgblev R |
WHOStag R |
T8 |

Coef Std. Err z Ps|z| [95% Conf. Interval]
-.6911544 .3224499 -2.14  8.832 -1.323145 -.B8591641
.3@lesle .3289556 8.92 ©.368 -.3436896 .9457927
-.2285839 .1521972 -1.58 8.133 -.5268849 .B697971
.6249132 .3184541 1.96 ©.@5e .Bea7s547 1.249872
.bBasles .3462815 1.73  @.883 -.8781828 1.279216
.3667913 .3895856 1.19 8.236 -.2398285 .9734111
-.8796417 .3439539 -8.23  @.817 -.7537789 . 5944955
-.2459624 .3752525 -B.66  8.512 -.9814438 .489519
-.626526 .3277936 -1.91 @.85%6 -1.26899 .9159376
.6283228 .3865777 1.686 ©.189 -.1373556 1.378881
LT7A43771 .342080888 2.18 8.838 .B748522 1.414782

Figure 4. During the backward elimination procedure of the Cox regression model analysis, Aspartate trans amainase (AST) was identified
as a possible confounding factor, but no interactions.

Step Four

AgeGr_R2
Educationlevel
HBVstatus

CD4b _RR

ALT

Creatinine
| HgblLev R
WHOStag R

Coef Std. Err z P>|z| [95% Conf. Interval]
-.6985787 .320834383 -2.18 8.829 -1.32645 -.g787a76
.leeares .3291783 8.91 B.362 -.3458913 .9452326
-.2235863 .1589623 -1.48 g8.139 -.5194669 .@722943
.6B76536 .3899874 1.96 B.058 .BBBas9s 1.215218
.5975731 .3461859 1.73 B.884 -.B8@9338 1.276@885
.3521433 .3827656 1.16 B.245 -.2412664 . 9455529
.2585372 . 3744681 . a.
-.6218759 .3274145 -1.98 B.053 -1.262797 .8286447
.6278492 .3858269 1.63 B8.183 -.1267897 1.382488
. 7286243 .3273466 2.28 B.0238 .B8798367 1.362212

Figure 5. During the backward elimination procedure of the Cox regression model analysis, cretinine was identified as a possible confound-

ing factor, but no interactions.

Step Five

| Coef Std. Err. z P>lz| [95% Conf. Interval]
_______________ il
Sex | -.6692917 .3173841 -2.11 B.835 -1.291353 -.B8472383

| AgeGr R2 | .31752 .3284884 ©.97 0.334  -.3263053 .9613454)
Educationlevel | -.22208508 .1581398 -1.48 8.139 -.5163194 .B722179
HBVstatus | .5823882 . 3873654 1.89 B.0853 -.82081169 1.184733
CD4b_RR | .578931 . 3458895 1.65 B.893 -.185432 1.247294

ALT I .3369137 .3819195 1.12 B.264 -.2548376 .928665

Hgblev R | -.6101683 .3262935 -1.87 8.e6l -1.249692 .B293553
WHOStag R | .6152511 .3856662 1.68 B.111 -. 14686488 1.371143

TB | . 7B28835 .3268943 2.16 B.831 .B637584 1.342817

Figure 6. During the backward elimination procedure of the Cox regression model analysis, age group was identified as a possible con-

founding factor, but no interactions.
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Step Six

t Coef Std. Err z Ps|z| [95% Conf. Interval]
_______________ e o
Sex | -.7139434 .3146956 -2.27  8.823 -1.338735 -.8971513
Educationlevel | -.2428999 .1488112 -1.63 8.183 -.5345644 . 8487647
HBVstatus I .6257422 .3@3621 2.86 8.839 .@38656 1.2208828
CD4b_RR | .5637799 . 3445939 1.64 @.182 -.1116119 1.239172
HgbLev_R I -.6B89802 .3261813 -1.87 8.862 -1.248284 .8383233
WHOStag R | .64608083 .3840634 1.68 8.893 -.1e66246 1.398641

T8 | .6576853 .3239501 2.83 8.842 .8227549 1.292616

Figure 7. During the backward eliminatio

n procedure of the Cox regression model analysis, Alanine Trans aminase (ALT) was identified as

a possible confounding factor, but no interactions.

Step Seven

] Coef Std. Err z Ps|z| [95% Conf. Interval]
_______________ o o
Sex | -.6929335 .3115481 -2.22 0.826 -1.383541 -.8823261
ducationlevel | .1582381 ] a8 -.5434853
HBVstatus | .6563901 .30858211 2.15 @8.831 .8585598 1.25422
CD4b_RR | .5793642 .343884 1.68 8.892 -.894636 1.253364
Hgblev R | -.6496375 .3261557 -1.99 8.846 -1.288891 -.8183841
WHOStag R | .6628275 .3859a16 1.72 @.886 -.B943257 1.418381
T8 | .6713446 .321941 2.89 @8.837 .8483517 1.382337

. stcox Sex HBWstatus CD4b_RR Hgblev_R WHOStag_R TB, nohr

Figure 8. During the backward elimination procedure of the Cox regression model analysis, educational level was identified as a possible
confounding factor, but no interactions.

Step Eight

t ] Coef Std. Err z P>|z| [95% Conf. Interval]
_____________ il
Sex | -.6217364 .3855982 -2.83 8.842 -1.228698 -.8227748
HBVstatus | .6829216 .3842331 2.24 B8.825 .8866357 1.279208

| ; 8. -.1289188
Hgblev R | -.6198805 .3286006 -1.89 B8.859 -1.263846 .024245
WHOStag R | .6722614 .3886484 1.73 B8.884 -.0894754 1.433998
TB | .6317748 .3224431 1.96 B.e5a -.Bee2e2 1.263752

Figure 9. During the backward elimination procedure of the Cox regression model analysis, CD4 was identified as a possible confounding
factor, but no interactions.

I
+
| 1 - -1.147342
HBVstatus | . 7175286 385275 2.35 @.e19 .1192886 1.315857
HgblLev_ R | -.6757121 3386553 -2.84 ©.e841 -1.323785  -.82763%96
WHOStag_R | . 78080721 3823776 2.84 ©.041 .B386257 1.529518
B | . 728658 3289584 2.27 ©.823 .9995127 1.357883

Figure 10. During the backward elimination procedure of the Cox regression model analysis, sex was identified as a possible confounding
factor, but no interactions.

27


http://www.sciencepg.com/journal/ijidt

International Journal of Infectious Diseases and Therapy

http://www.sciencepg.com/journal/ijidt

_t Coef Std. Erp z P>z [95% Conf. Intervall]
____________ el
HBVstatus | . 729458 .3877937 2.37 8.818 .1261934 1.332723
Hgblev R | -.6282186 .3349173 -1.88 0.0861 -1.284644 .02820873
WHOStag R | . 8484787 .3788165 2.24 8.025 .1e66812 1.598946
T8 | .8528791 .3162356 2.78 8.ea7 .23308687 1.472689

stcox HBVstatus WHOStag R TB, nohr

Figure 11. During the backward elimination procedure of the Cox regression model analysis, hemoglobin level was identified as a possible

confounding factor, but no interactions.

t ] Coef Std. Err z P> z| [95% Conf. Intervall
_____________ R AR
HBVstatus | .8575154 .2964187 2.89 g.e84 .2765453 1.438485
WHOStag R | .8618818 .376822 2.29 8.822 .1225242 1.599639
T8 | .9942747 .3841724 3.27 g.ee1 .3981877 1.598442

Figure 12. During the final back ward éimination proces of the Cox régression model analyses, there was no possible confounding factor

and interactions.

Cox regression -- no ties
No. of subjects = 466 MNumber of obs = 466
No. of failures = 49

Time at risk 19668.891667

LR chi2(3) - 39.16
Log likelihood = -248.16688 Prob > chi2 = 0.060006
t | Haz. Ratio Std. Err z P>|z| [95% Conf. Interwal]

1.HBVstatus 2.357296 .6987469 2.89 8. 604 1.318567 4.214308|

1.WHOStag_R | 2.365719 .8914549 2.29 8.822 1.130347 4.951247
1.TB | 2.7082763 .8221861 3.27 .e01 1.489804 4.985916
. estat phtest
Test of proportional-hazards assumption
Time: Time
R iz as Probschi2
gloval west | s.a9 s 0.1392

. vif, uncentered

Variable | VIF 1/VIF
_____________ e
1.HBVstatus | 1.27 B.788655
1.WHOStag R | 1.56  0.648853
1.T6 | 1.38 8.724695
_____________ e
Mean VIF | 1.48

Figure 13. Final statically significant in cox regression, checked by global test and Variance inflation factor (VIF).
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