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In spite of the well proven benefits of antiretroviral therapy (ART) in prolonging life expectancy, being 
lost to ART follow-up is a problem to the success of antiretroviral therapy programs in resource limited 
countries including Ethiopia. Thus the aim of the study was to assess the magnitude and predictors of 
loss to follow-up among adult ART clients. A case-control study design was employed using patients’ 
chart review. For each case three controls were selected based on the closest day of enrollment. Both 
bivariate and multivariate logistic regression was performed to test association. A total of 727 adult 
patients were started on antiretroviral therapy during the study period. Among these, 80 (11%) were 
found to be lost from follow up for a period of ≥ 3 months and 240 controls were randomly selected for 
80 cases in a ratio of 1:3. Presence of bereavement concern, not being provided with isoniazide (INH) 
prophylaxis, the presence of side effects and earlier periods after ART initiating were found to be 
associated with increased odds for being lost to follow up. The proportion of lost to follow up in this 
study was lower than those figures reported for resource poor countries. Thus, more targeted health 
education, counseling and follow-up is needed for patients with identified risk factors.  
 
Key words: Antiretroviral therapy (ART), human immunodeficiency virus/acquired immune deficiency syndrome 
(HIV/AIDS), lost to follow up, Wukro hospital. 

 
 
INTRODUCTION 
 
Human immunodeficiency virus (HIV) continues to be a 
major global public health problem, having claimed more 
than 25 million lives over the past three decades (World 
Health Organization (WHO), 2006). No region of the 
world is spared but, developing countries in particular, in 

sub-Saharan Africa and part of Asia, have much higher 
rates of infection (WHO, UNAIDS, UNICEF, 2011). The 
effect of this disease extends to social, economic and 
political factors threatening the stability of those countries 
with high disease burden (Dixon et al., 2001). Because of  
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this unprecedented effect, it prompted a global response 
which included preventive, treatments and care strategies 
with the birth of antiretroviral therapy (ART) (WHO, 
2010). Although, there is no cure for acquired 
immunodeficiency syndrome (AIDS), life-prolonging 
drugs (ART) have become more affordable and 
accessible to let people living with HIV have healthy and 
productive lives (Russell et al., 2007).  

Ethiopia is one of the few countries with the highest 
number of people living with HIV/AIDS globally. The 
estimated number of people living with HIV/AIDS in 2011 
was 790,000 and the reported number of people 
receiving antiretroviral therapy were 222,723 and AIDS 
deaths were 54,000 (WHO, 2006; WHO, UNAIDS, 
UNICEF, 2011). Task shifting and decentralization of the 
service was done in Ethiopia as an initiative to expand 
the availability of ART (Federal Ministry of Health, 2007; 
WHO/UNAIDS/UNICEF, 2009; Ministry of Health, 2005, 
2006). Despite this, a large number of individuals who 
initiate ART do not receive long-term follow-up care. 
Understanding of lost to follow-up (LTFU) at every level is 
a key to design appropriate intervention and improve HIV 
care after ART initiation (Rueda et al., 2006). The rate to 
loss to follow up varied with period of follow up in different 
studies, for instance. the LTFU rate was 16, 25, and 40% 
after 6 months, one year and two years, respectively 
(Rueda et al., 2006; Brinkhof et al., 2008). In South 
African, nearly 30% were lost to follow-up within three 
years (Carole Leach-Lemens, 2010). A study conducted 
in Gonder University hospital in Ethiopia also revealed 
LTFU of 46% in one year treatment (Wubshet et al., 
2012).  

Factors such as age, having low baseline CD4-cell 
count, being ambulatory and financial constraints were 
found to be predictors for LTFU in many studies (Rueda 
et al., 2006; Wubshet et al., 2012). Other reasons for 
LTFU were, improvement in health, adverse effects and 
feeling sick or being hospitalized (Braitstein et al., 2006; 
Ammassari et al., 2002). Stigma and social problems 
such as fear of disclosure and social isolation were also 
identified as barriers to treatment adherence (Hardon et 
al., 2007; Ammassari et al., 2001). Patients also reported 
cost of care and difficulties in taking their drugs when 
they were among employers or friends as barriers for ad-
herence (Zachariah et al., 2006; Forster et al., 2008).  

It is a well-established fact that ART reduces mortality 
from HIV/AIDS related causes (HAPCO, 2010). For 
patients on ART, retention in care is needed to prevent 
medication interruptions, maintain immunologic benefits, 
prevent drug resistance, and monitor the effects of 
therapy (Ministry of Health, 2005, 2006). Despite the 
immense benefit of ART care to the patient and entire 
society, the magnitude and predictors of loss to follow-up 
of ART clients is not well documented in North Ethiopia, 
Tigray regional state. Thus this  study  was  aimed  to de-  

 
 
 
 
termine the magnitude and factors associated with loss to 
ART follow-up.  
 
 
MATERIALS AND METHODS 
 
Study area and setting  

 
The study was conducted at Wukro primary public hospital. The 
hospital provides comprehensive HIV/AIDS care such as prevention 

services, curative and support services by a multi-disciplinary team 
which comprises a doctor, a nurse, a pharmacy technician, a data 
clerk, case manager and outreach workers. A case-control study 
design was employed using patients’ charts to collect data on LTFU 
among adult patients (>15 years old) enrolled for ART service from 
January 1st, 2009 to December 31

st
, 2012. Data extraction format 

was used to select subjects and an assumption of 1:3 cases to 
control ratio was applied to make a sample size of 320 using a 

random sampling technique (Figure 1).  
 
 
Measurements  

 
The dependent variable was LTFU; ART clients from treatment to 
three or more months were considered as LTFU (Bekolo et al., 
2013) and coded as “1” otherwise as “0”. The predictor variables 
include both socio-demographic and clinical factors. The tool was 
developed by reviewing literatures and from previously tested 
questionnaire modified in the context of the study.  
 
  
Data analysis 

 
Data were entered, coded, cleaned and analyzed using SPSS for 
windows version 16. Descriptive statistics of frequency and 
proportions were calculated for categorical variables and presented 

in the form of tables. Multivariable logistic regression model was 
used to identify the independent predictors of LTFU and 5% of 
alpha level was used to declare level of significance.  
 
 
Ethical consideration 

 
Ethical clearance was secured from the ethical committee of 

Mekelle University, College of Health Science. All data accessed 
were kept confidential and patient identifiers were excluded from 
the data base. Those who already knew the details of the patients 
and were responsible for their ART treatment were used in the data 
collection process. Hospital manager and ART team were 
communicated on how to restart ART for those LTFU. 

 
 

RESULTS 
 
A total of 727 patients aged 15 years and above were on 
ART during the initiation of the study. Of those ever 
started, 80 (11%) were found to be LTFU (cases) with 
response rate of 100% and 240 were controls. Of the 
final study sample, (n = 320), majority (44.7%) were aged 
25 to 34 years at the time of initiation of ART. The 
median age of patients was 34 years. Women contribute 
nearly 69% of the patients (Table 1) 
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Figure 1: Sampling procedure for selection of cases and controls  
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Figure 1. Sampling procedure for selection of cases and controls.  

 
 
 
Clinical characteristics 
 
Concerning clinical factors, the mean baseline weight for 
study participants was 45.4 ± 7.5 kg. At the time of ART 
initiation; 76.2% of patients were in World Health 
Organization (WHO) stage III or IV which represent 
advanced stage of the disease. This was also evidenced 
by the fact that 79.4% had CD4 count less than 200 
cells/ul at the time of initiation of ART (Table 2). 
 
 
Lost to follow-up status  
 
The proportion of lost to follow up in this study was 11 
and 100% of the lost clients who were reached by the 
outreach workers and case managers by using 
telephones and making home visits. Among the LTFU 
clients, 44% were in the age group 15 to 34, nearly 69% 
were females, 46% were rural residents and 56% had no 
education (Table 1). 
 
 
Factors associated with LTFU 
 
Socio demographic variables were analyzed but were not 
significant, except grief or bereavement concern and 
clinical factors such as INH prophylaxis, presence of side 
effect and duration of follow up were found significantly 
associated with loss to follow up to ART treatment in the 

final model. Those who did not feel grief at initiation of 
ART were less likely to LTFU compared to those who felt 
grief (AOR = 0.12; 95% CI: 0.046, 0.30). Moreover, those 
who did not take INH prophylaxis were three times more 
likely to LTFU (AOR = 3.04; 95% CI: 1.3, 7.3) (Table 3).  
 
 
Reasons for LTFU among patients on ART  
 
The tracing result revealed that 76 of them were found to 
be alive and four were dead. Of those found alive 40 
(52.6%) of them restarted treatment in the hospital. The 
commonest cause (28%) of LTFU was preference of 
traditional healer (Figure 2). 
 
 
DISCUSSION 
 
This study intended to investigate the magnitude of LTFU 
and the associated factors among ART clients at Wukro 
Hospital. This study reported 80 (11%) LTFU. A similar 
finding was reported by a study conducted in Jimma 
University Hospital which was at 13.6% (Deribe et al., 
2008). In this study, the proportion of lost to follow up in 
the first year was nearly 39% which is consistent with the 
range of 15 to 40% of LTFU among sub-Saharan Africa 
countries (Stringer et al., 2006). However, the overall 
reported prevalence in this study was lower than reported 
sub Saharan Africa  countries.  This  difference  might  be  
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Figure 2. Reasons for LTFU, Wukro Hospital, January 1st, 2009 to December 31st, 2012. 

 
 
 
brought by the inconsistency in time interval used to 
define the time for follow up time which is three months in 
our study, while other studies used two months in Zambia 
(Chi et al., 2010), and six months in West Africa (Ekouevi 
et al., 2010). The possible explanation for this relatively 
low rate of LTFU may be the advancement of care and 
interdisciplinary team work in delivering care and support 
service. On top of this, the food by prescription program 
might contribute patients to be retained in care. Besides, 
the study area is the place where more projects takes 
place and it is also a demographic surveillance study site 
of Mekelle University and the community is assumed to 
be more exposed to information regarding the advantage 
of adhering to ART. 

Most of the study subjects (76.2%) had advanced stage 
of AIDS (stage III or IV) on initial presentation to the ART 
clinic and 79.4% had baseline CD4 cell < 200/μl. This is 
in line with the global progress on AIDS report 
(WHO/UNAIDS/UNICEF, 2009). Fear of stigma and 
discrimination or insufficient decentralization of ART 
clinics might hinder early presentation of patients to ART 
clinic. This was reported as a reason for LTFU by 21% of 
study participants and fear  of  stigma  and  discrimination 

was also reported if treated at nearer centers. 
In this study, being bereaved at initiation of ART, taking 

INH prophylaxis, presence of side effect and duration of 
ART follow up were found to be independent predictors of 
LTFU. A wider confidence interval was observed which 
might be due to small sample size study. Accordingly, 
those who did not feel grief at the time of ART initiation 
were less likely to LTFU (AOR = 0.12; 95% CI: 0.046, 
0.30). Grief may discourage patients on ART to adhere to 
their treatment because of the continuous emotional 
burden. A systematic review also revealed that 
depression was highly prevalent in individuals with HIV 
(Rabkin, 2008) and often accompanied by bereavement 
(Haight and Gibson, 2005). As a consequence, it may 
cause delays in initiation of anti-retroviral treatment and 
affects adherence to treatment and reduces important 
self-care behaviors (Horberg et al., 2008; Vranceanu et 
al., 2008) in individuals. Bias might be introduced; being 
bereavement was measured on self report of patients. 

INH prophylaxis in our study was a strong predictor of 
lose to follow up, indicating that patients not on INH 
prophylaxis were three times more likely to be lost from 
ART follow up (AOR = 3.04; 95% CI:1.3,7.3).  Initiation  of  
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Table 1. Socio-demographic characteristics of study participants in Wukro 

Hospital, January 1st, 2009 to December 31st, 2012 (N=320). 
 

Characteristics 
Cases (80) Controls (240) 

No. (%) No. (%) 

Age in years   

15-24 6(7.5) 15(6.2) 

25-34 35(43.8) 108(45) 

35-44 28(35) 87(36.2) 

≥45 11(13.8) 30(12.6) 

   

Sex   

Male 25(31.2) 75(31.2) 

Female 55(68.8) 165(68.8) 

   

Residence   

Urban 43(53.8) 145(60.4) 

Rural 37(46.2) 95(39.6) 

   

Marital status   

Never married  8(10) 10(4.2) 

Married 30(37.5) 94(39.2) 

Separated 6(7.5) 14(5.8) 

Divorced 26(32.5) 77(32.1) 

Widowed 10(12.5) 45(18.8) 

   

Level of education   

No education 45(56.2) 122(50.8) 

Primary 29(36.2) 88(36.7) 

Secondary 4(5) 21(8.8) 

Tertiary 2(2.5) 9(3.8) 

   

Employment status   

Working full time 48(60) 135(56.2) 

Working part time 1(1.2) 2(0.8) 

Not working  31(38.8) 103(42.9) 

   

Distance from ART clinic   

Within catchment area 64(80) 183(76.2) 

Outside catchment area 16(20) 57(23.8) 

   

HIV disclosure status   

Disclosed 72(90) 200(83.3) 

Not disclosed 8(10) 40(16.7) 

   

Partner’s HIV status   

Known  11(13.8) 42(17.5) 

Unknown 69(86.2) 198(82.5) 

   

Bereavement concern   

Yes  60(75) 83 

No 20(25) 157 
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Table 2. Clinical characteristics of the total sample, cases, and controls, of clients on ART 

at Wukro Hospital, January 1st, 2009 to December 31st, 2012 (N = 320). 
 

Characteristics  
Cases (80) Controls (240) 

No. (%) No. (%) 

Body weight in kilogram    

 <40 22 (27.5) 57 (23.8) 

 40-50 46 (57.5) 129 (53.7) 

 ≥51 12 (15) 54 (22.5) 

   

CD4 count at base line    

<50 14 (17.5) 34 (14.2) 

50-200 53 (66.2) 153 (63.8) 

201-350 13 (16.2) 49 (20.4) 

>350 0 (0) 4 (1.7) 

   

Recent CD4 count   

≤200 38 (47.5) 37 (15.4) 

≥201 42 (52.5) 203 (84.6) 

INH prophylaxis   

Yes 17 (21.2) 168 (70) 

No 63 (78.8) 72 (30) 

   

Baseline functional status   

Functional 52 (65) 173 (72.1) 

Ambulatory 10 (12.5) 37 (15.4) 

Bedridden 18 (22.5) 30 (12.5) 

ART eligibility criteria   

Clinical only 6 (7.5) 23 (9.6) 

CD4 level <200 20 (25) 68 (28.3) 

Clinical & CD4 54 (67.5) 149 (62.1) 

   

Presence of side effects   

 No 33 (41.2) 215 (89.6) 

 Yes 47 (58.8) 25 (10.4) 

Initial ART change   

 Yes 17 (21.2) 82 (34.2) 

 No 63 (78.8) 158 (65.8) 

   

Reason for change   

 Side effect 11 (61.1) 74 (91.4) 

 TB Rx 6 (33.3) 6 (7.4) 

 ART failure 1 (5.6) 1 (1.2) 

   

Duration of Rx in months   

 <12 months 31 (38.8) 1 (0.4) 

 12-24 months 18 (22.5) 1 (0.4) 

 25-36 months 9 (11.2) 19 (7.9) 

 ≥37 months 22 (27.5) 219 (91.2) 
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Table 3. Analysis of factors associated with lost to follow up among ART clients, Wukro Hospital, January 1st, 2009 to December 

31st, 2012. 
 

Characteristics 
LTFU 

(n=80) 

On follow up 

(n=240) 
COR (95%CI) AOR (95%CI) 

Bereavement concern 

No 60 83 0.18 (0.1, 0.3) 
0.12 (0.046,0.30) 

Yes 20 157 1.00 

     

Family relation concern 

No 60 206 2.0 (1.0, 3.80) 
2.2 (0.75,6.45) 

Yes 20 34 1.00 

     

INH prophylaxis 

No 63 72 8.65 (4.73, 15.80) 
3.04 (1.3,7.3) 

Yes  17 168 1.00 

     

Recent CD4 count 

≤200 38 37 4.96 (2.83, 8.70) 
2.29 (0.9,5.82) 

≥201 42 203 1.00 

     

Presence of side effects 

Yes 46 25 11.6 (6.34, 21.34) 
12.34 (4.86, 31.35) 

No 34 215 1.00 

     

Initial ART change 

Yes 17 82 1.9 (1.0, 3.5) 
1.6 (0.6,4.3) 

No 63 158 1.00 

     

Duration of RX 

≤36months 58 21 27.5 (14, 53) 
23.54 (8.87,62.45) 

≥37months 22 219 1.00 

 
 
 
INH which is recommend by the National Treatment 
Guideline may have an indirect effect on patient retention 
since it decreases the occurrence of tuberculosis disease 
which is a common cause of morbidity and mortality for 
HIV patients on ART (Federal Ministry of Health, 2007). 
Existing interventions such as management of 
opportunistic infections could encourage patients to 
engage in care and could need greater effort to retain 
patients from the beginning of HIV care and after ART 
initiation. 

Presence of ART drugs side effects was also one of the 
factors significantly associated with LTFU (AOR = 12.34: 
95% CI: 4.86, 31.35) which is supported by a finding from 
South Africa (Ive et al., 2007). This implies the need for 
health professionals to identify and give special attention 
and closer follow-up for patients who have treatment side 
effects. Duration of ART treatment was also found to be a 
significant determinant of loss to follow up. Patients who 

had duration of follow-up three years and below had 
significantly more chance of getting lost from follow up 
(AOR = 23.54; 95% CI:8.87, 62.45). This is scientifically 
agreeable in that patients on ART get stabilized on the 
ART care as the duration of follow up gets longer 
(Sieleunou et al., 2009). 

Understanding of the reasons for not returning to care 
is important to look at alternative strategies on ART 
programs. This study found that preference for traditional 
healers is commonest reason for LTFU. Similarly, other 
studies reported self-transfer to other facility, cost of care, 
access to ART, acceptance to ART as a reason for not 
returning to the health care (Hardon et al., 2007; 
Zachariah et al., 2006; Forster et al., 2008). In this 
regard, efforts to decentralization of services, task shifting 
to lay care providers, longer drug refill periods for stable 
patients, as well as provision of transport need to be 
addressed to tackle the problems.  
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Conclusion 
 
The level of lost to follow up was 11%. Most of the clinical 
factors were found major predictors to LTFU. Though 
some socio-demographic factors were associated with 
LTFU in other studies, none was found significant in this 
study except being grieved. This relatively low rate of 
LTFU may imply the improvement of quality care and 
decentralization of services as well as the increasing 
community awareness. Since the clinical factors were 
found significant, care providers working in ART and 
counseling service should work on the risk factors to 
increase retention of ART patients.  
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Hepatitis B virus (HBV) coinfection with HIV is becoming a major challenge in developing countries, 
including Ethiopia. The problem has not received adequate attention by researchers since the 
introduction of antiretroviral treatment. This study aims to determine the magnitude of coinfection and 
identify factors associated with it between ARV-exposed and ARV- naive individuals. Comparative 
cross-sectional study was conducted among HIV/AIDS clients. Data were gathered from 760 patients. 
HBV infection was confirmed using hepatitis B surface antigen (HBsAg) tests. Logistic regression 
analysis was carried out to identify determinant factors using statiscal package for social sciences 
(SPSS) Version 18. The prevalence of HBsAg was 3.9% irrespective of treatment status; 5.3 and 2.6% 
among ARV-exposed and naive individuals, respectively. Men had higher risk of developing HBV 
infection than women. In ARV-naive individuals, HBsAg sero-prevalence was correlated with poor CD4 
cell recovery and previous TB treatment. Moreover, male sex with previous liver disease were risk 
factors for HBsAg positivity in ARV-exposed individuals. The magnitude of HBV infection among HIV- 
infected individuals was high among treatment exposed individuals. High HBsAg positivity among ARV-
exposed individuals warrants molecular studies to determine the real cause thereby guide future 
treatment approaches.    
 
Key words: active  antiretroviral  treatment  (HAART), HBsAg, HBV/HIV co-infection, ARV-exposed, ARV-naive. 

 
 
INTRODUCTION 
 
Since  the  introduction  of  highly  active  antiretroviral  
treatment  (HAART)  for  treatment  of  HIV infection, 
morbidity and mortality have decreased. But the 
management of other HIV-associated chronic diseases, 

including hepatitis B coinfection, has become 
increasingly important (Levy and Robert, 2006; WHO, 
2006). HBV is the leading cause of chronic liver disease 
and liver-related  deaths  worldwide,  with  the  majority of  



 

 

 
 
 
 
these cases occurring in Africa and Asia, where HBV 
prevalence is higher than 8% (Hoffmann and Thio, 2007; 
Mauss et al., 2009). Worldwide, 90% of HIV-infected 
persons have biological signs of prior HBV infection 
(defined by the presence of serum anti-HBcAb) and 5 to 
15% suffer from chronic infection (defined by detection of 
serum HBsAg) (Alter, 2006; Lacombe et al., 2010).  

An estimated 2 to 4 million of the 34 million people 
living with HIV globally are co-infected with HBV 
(Lacombe et al., 2010; Lacombe and Rockstroh, 2012). 
Conditions associated with hepatitis B and C are 
currently  among the leading  causes  of hospital 
admission, and recent studies have shown increasing 
rates of liver disease and related death among people 
infected  with HIV (Kenneth et al., 2007). Infection with 
HIV and HBV are often found in the same individual 
because of shared routes of transmission (mostly sexual 
intercourse in adolescents and adults) (Hoffmann and 
Thio, 2007). Many of the countries with a high HBV 
disease burden are also highly affected by HIV, resulting 
in frequent HIV/HBV coinfection (Lacombe et al., 2010). 
The introduction of HAART has led to the emergence of 
HBV liver related disease and mortality as HBV infection 
increases HAART related hepatotoxicity (Puoti et al., 
2002; Peters, 2007; Easterbrook et al., 2013). 

Despite these mounting challenges, there is limited 
information regarding the prevalence, physiopathology 
and associated factors of coinfection with HBV amongst 
HIV-positive individuals in Africa, a continent where more 
than 23.6 to 26.8 million of the world’s 35.3million HIV 
infected individuals live in 2012 (UNAIDS, 2013; WHO, 
2013). In Ethiopia, previous population surveys have 
reported medium to high endemicity of HBV infection 
(Tesga et al., 1986; Abebe et al., 2003; Techalew et al., 
2008). However, the magnitude of the infection in 
different risk groups, including people living with 
HIV/AIDS before and during antiretroviral therapy is 
understudied (Techalew et al., 2008). There is a clear 
gap in explaining the natural history of HIV/HBV 
coinfection, magnitude, its effect on immune recovery 
as well as drug related hepatotoxicity, after long term 
HAART. Therefore, this study intended to determine the 
magnitude of HIV/HBV coinfection and factors affecting 
treatment outcomes among HIV/AIDS patients after 
Ethiopia introduced lamivudin based regimens for over 
five years.  
 

 
MATERIALS AND METHODS 

 
Ethical clearance was obtained from the Institutional Ethical Review 
Committee   of   Debre  Berhan  University.  Both  oral   and  written 

 
 
 
 
consent was obtained based on interest and educational status 
from each participant once the purpose, confidentiality, protection 
and anonymity of data for this study were explained to each 
individual. 
 

 
Study area, design and population 

 
The  study  was  conducted  in  North  Shewa  Zone  of  Amhara  
Region  in  Ethiopia.  The zone was estimated to have a total 
population of 1,907,392 in 2009 (BoFED, 2009). At the time of the 
study, the zone had three hospitals and 72 health centers. The 
study was carried out in one public hospital (Debre Berhan Referral 
Hospital) and six health centers (Shewa Robit, Debre Sina, 
Mendida, Deneba, Enewary and Debre Berhan) that deliver care 
and treatment services for HIV- infected individuals. All facilities, 
including Debre Berhan Referral Hospital, were randomly selected. 
The study took place from January to December, 2011. HIV/AIDS 
clients were selected according to their exposure status to 
antiretroviral treatment. Patients were divided into two groups: 

“ARV-exposed”, which included all HIV-positive individuals who 
were on HAART for at least three months, and “ARV naive”, HIV- 
positive individuals on pre-ART follow-up (who had not yet started 
HAART treatment) (WHO, 2013). The initiation of ART was based 
on the eligibility criteria based on CD4 cell counts. All HIV-infected 
individuals over the age of 15 years visiting the selected health 
institutions for HAART or pre-ART follow-up services were 
considered as the source population. HIV- infected individuals with 

less than three months follow- up and less than 15 years old were 

not included in the analysis 
 

 
Sample size determination 
 
The sample consisted of 760 HIV-infected individuals who visited 
the seven selected institutions during the data collection period. 
The sample size was calculated using two population proportion 
formulas based on the following assumptions: the proportion of HIV 

infected individuals receiving HAART with chronic HBV infection 
was 9% (Hoffmann and Thio, 2007); the proportion of HIV infected 
individuals not yet exposed to HAART with chronic HBV infection 
was 14% (Hoffmann and Thio, 2007); a standard score corres-
ponding to 95% certainty, power of 80%, and the ratio of exposed 
to non- exposed was one to one. 
 

 
Data collection 

 
Socio-demographic  data  were  collected  from  the  study  
participants  using  a  pretested  structured questionnaire, 
supplemented  by information  gathered on patient intake forms and 
medical record review. All surveys and intake forms were 
administered by health professionals. Additional clinical data, 
including baseline and mean CD4

 
cell counts, mean alanine trans-

aminase (ALT), aspartate   transaminase   (AST) values,  type  of  
first  line  regimens  started,  adverse reactions to antiretroviral 
(ARV) drug experienced, and duration of ART treatment were taken 
from follow-up forms included in the patients' clinical folders. Blood  
samples were collected from each study participant with standard 
operational procedure after informed consent was obtained.  
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Serological tests for determining HBV infection were done using SD 
HBsAg rapid test kit (SD Company,  Korea) at Debre Berhan 
Referral  Hospital,  and positive results were confirmed with HBV 
confirmatory reagent AxSYMHBsAg  (Abbott AXSYM System, 
Abbot  Diagnostic Division, Germany) according to the 
manufacturer’s instructions. 
 
 
Data analysis 

 
Data were checked for completeness and entered using Epi Info 
3.5 software and analysed using SPSS version 18. Both descriptive 

and analytical statistical procedures were employed. Univariate, 
bivariate and multivariate logistic regressions with odds ratio along 
with the 95% confidence interval were used to examine the 
association between covariates and dependant variables. 
Pearson's  chi- square  tests  and  odds  ratio  (OR)  were  used  to  
assess  the  relationship  between HIV/AIDS patient characteristics 
and HBsAg sero status. The Cornfield Approximation was used for 
calculating the 95% confidence intervals (CI) for the OR. Logistic 

regression analysis was carried out to determine the adjusted effect 
of each factor on the HBsAg sero status. Variables with more than 
two categories were entered into the model in the form of two 
"indicator" contrasts comparing each category to the first group as 
reference. A  backward  stepwise  procedure  based  on  the  
likelihood  ratio  was  used  to  select  the  variables included in the 
final model. The significance for variable removal and entry was set 
to 0.10 and 0.05, respectively. The Hosmer and Lemeshow test 
was used to check the goodness-of-fit of the model. Only  
covariates  that  were  statistically  significant  at  the  bivariate  
level  were  included  in  the multivariate binary logistic regression 
to control confounding. Odds ratios and 95% confidence intervals 
were derived from each variable coefficient in the final model. The 
significance of each coefficient was tested by the Wald test. 

 
 
RESULTS 
 
Socio-demographic and clinical characteristics of 
study population 
 
A total of 760 HIV-positive adults were included in this 
study. From the sample, 468 (61.6%) were women, 605 
(79.6%) were considered urban, and 354 (46.6%) of 
participants were between the ages of 25 to 34 years. 
40% of the participants did not have a secure source of 
income. Only 16.1% were employed and working at the 
time of the study (Table 1). 93% of study participants 
lived with HIV for up to five years, and 56.2% refused to 
disclose how they contracted HIV. From those who 
disclosed the mode of infection, hetero-sexual 
intercourse was reported by 301 (39.6%) individuals. 
Nearly a fourth (182, 23.9%) had been treated for TB 
after being enrolled in the care and treatment follow- up 
meaning one out of five HIV-infected individuals 
developed pulmonary tuberculosis.  According to their 
medical history, 372 (48.9%) individuals developed 
opportunistic infections of   which 132 (35.1%) cases 
were pulmonary tuberculosis; 44.9% of the patients 
developed   oral    candidiasis,    herpes    zoster    and/or 

 
 
 
 
diarrhoea. 
 
 
Clinical characteristics of ARV-naive and 
experienced HIV infected individuals 
 
Of the 380 (50%) ARV-naive HIV infected individuals 
included in this study, 359 had CD4 cell count records. Of 
these 172 (46.6%) had CD4 cell counts ≥350 cells/mm3 
(Figure 1). On average, 206 (54.2%) of them were 
enrolled in chronic care for up to 6 months, 42 (11.1%) 
for 7 to 12 months, 60 (15.7%) for 13 to 24 months and 
72 (18.9%) for more than 24 months.  In the ARV-
exposed group, we included 380 patients who were on 
treatment, on average, for 28 months (SD±17.4). Two-
hundred (52.6%) had been on ART for ≥24 months and 
17.6% of individuals started ART at a very low baseline 
CD4 cell count (<50cells/mm3),  while 40% started at the 
right time with a baseline CD4 cell count of 101 to 200 
cells/mm3. The CD4 cell counts of the respective 
participants for the duration of initiated ART showed that 
151 (39.7%) had a CD4 cell count ranging from 201 to 
350 cells/mm

3
 (Figure 1).  At the beginning of the study, 

99 (26.0%), 89 (23.4%), 168 (44.2%), and 24 (6.3%) 
individuals were at WHO HIV/AIDS stages I, II, III, and IV, 
respectively. Three-hundred-forty-seven (91.3%) were 
actively working in their usual occupations (mostly 
farming and other physical labor). The follow-up records 
showed that 93.2% of them had good adherence to their 
respective prescribed ARV regimen. Of the 380 ARV-
exposed individuals, liver function test results were found 
for only 119 (31.3%) patients. ALT/AST measurements 
were used to evaluate liver function. Accordingly, 
ALT/AST levels for the patients were 11 to 40 U/L 
(64.4 %), 41 to 7 0U/L (28%), and ≥7 1U/L (7.6%). All 
380 ART-exposed patients  had  been  on  first  line  
antiretroviral  regimens;  29.7%  started  with  1a  
regimen,  a combined ARV containing stavudine (d4t), 
lamivudine (3TC), NRTIs  and nevirapine (NVP), a 
NNRTI, and 88 (23.2%) had started with 1c regimen, 
which differs from 1a by including  zidovudin (AZT)  
instead of d4t. During their course of treatment, 52 
(13.7%) patients had been forced to substitute the first 
regimen drug, mainly due to toxicity or side effects 
(82.7%).  
 
 
Prevalence of HBV and associated factors among 
ARV-naive and experienced HIV infected individuals  
 
The cumulative prevalence of HBsAg was found to be 
3.9% (5.8% in men, 2.8% in women, P=0.02) The 
prevalence among men was different, 7.1 and 9.5% in 
the age groups of 25 to 34 years and 35 to 45years,  
respectively (P<0.05)  For  women in the   same  age group   
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Figure 1. HBsAg Sero status by CD4 cell count of ARV-exposed and naive HIV/AIDS patients, North Shewa 

Zone, 2011. 

 
 
 
the  prevalence  rates  were  2.9  and  3.8%,  respectively.  
HBsAg positivity in ARV-naive and exposed individuals 
were 5.3 and 2.6%, respectively, but the difference was 
not significant (P=0.06). 
 
 
Factors associated with the prevalence of HBV 
among ARV-naive and experienced individuals 
 
The  multivariate  analysis  for  ARV-naive participants  
showed  that  only  previous  treatment  for tuberculosis 
(AOR=4.13;95%CI: 1.02, 16.71) and  immune  recovery 
(CD4  count )  (AOR=3.98;95%CI: 1.02, 15.48) were 
associated with HBsAg sero-prevalence. In cases of 
ARV-exposed individuals, the odds of having HBV were 
2.5 times more common among men than women  
(AOR=2.5; 95%CI: 11.2, 5.4), and 4.6 times higher in 
patients with previous history of liver disease (AOR=4.67; 
95%CI:1.13,19.38). However, there was no association 
by WHO stage classification (OR=2.00; 95%CI: 0.74, 
5.46), INH prophylaxis and treatment for TB (Table 2). 
 
 
DISCUSSION 
 
In this study, half of the participants developed 
opportunistic infections, and pulmonary tuberculosis 
(23.9%) was the most common of these infections. This 

is consistent with previous studies and government 
reports for   Ethiopia, which reflect a 20 to 50% HIV/TB 
coinfection prevalence in the country (Datiko et al., 2008; 
MOH, 2008). After 12 months of follow- up, 46.6% of 
ARV-naive HIV infected participants had an average CD4

 

cell count of ≥350 cells/mm
3
, while half of the individuals 

were ARV-exposed for more than two years. According  
to  the  WHO,  two  years  is  considered  an  adequate  
period  of  follow-up  for evaluating anti viral responses 
and factors related  with  ARV  treatments  including 
immune  recovery and hepatotoxicity. WHO considers the 
first six months on ART as critical during which time 
clinical and immunological improvement are expected 
and should manifest (WHO, 2006). In this study, 38% of 
the individuals started ART at CD4 cell counts below 100 
cells/mm

3
, of which 18% started below a critical level of 

50 cells/mm
3
.  It is reported that starting ART at a low 

CD4 cell count,  less than 50cells/mm
3
, impairs 

effectiveness of treatment and results in poor immune 
recovery, and in most cases even in treatment of failure 
and death (WHO, 2006; Mascolini, 2010; Wilkin, 2010). 
 
 
Prevalence of HBV/HIV coinfection among HIV/AIDS 
patients   
 
Based on this study, the cumulative prevalence of HBV in 
HIV-infected adults was 3.9%. This implied  that  3.9%  of      



 

 

 
 
 
 

Table 1. Socio-demographic and clinical characteristics of participants, North Shewa Zone, 2011. 

 

Characteristics Response Frequency (N=760) Percentage (%) 

Sex 
Male 292 38.4 

Female 468 61.6 

    

Age interval (year) 

15-24 109 14.3 

25-34 354 46.6 

35-44 216 28.4 

≥45 81 10.7 

    

Way of contracting HIV 

Heterosexual 301 39.6 

Parental 32 4.2 

Undisclosed 427 56.2 

    

Alcohol drinking habit 
Yes 97 12.8 

No 663 87.2 

    

Treatment for TB (history) 
Yes 182 23.9 

No 578 76.1 

    

History of liver disease 
Yes 44 5.8 

No 716 94.2 

    

Previous Yes 372 48.9 

Opportunistic infection No 388 51.1 

ART status 
Pre-ART 380 50.0 

ART started 380 50.0 

 
 
 

HIV infected  adults  have  persistence  of  HBsAg  with  
or  without replicative hepatitis B, which is consistent with 
the findings of previous studies on HBV infection rates in 
Addis Ababa, Ethiopia (Duncan et al., 1995; Awole and 
Gebre, 2005; Techalew et al., 2008),   and   pregnant   
women   in   Jimma,   Ethiopia  (3.7% HBsAg) (Awole 
and Gebre, 2005). However, this prevalence was 
different from a cross-sectional household study done in 
Addis Ababa, which reflected a 6.2% coinfection rate in 
the general population (Abebe et al., 2003). The higher 
occurrence of occult HBV infection in HIV-positive people 
may be attributed to the slightly lower rate of HBsAg in 
HIV-infected populations in general and ARV-naive 
individuals in particular (Burnett et al., 2005). In addition 
to differences in methodological approaches, in the 
above household study, 38% of the prevalence was 
attributed to the age group less than 15 years old, an age 
cohort excluded from the current study. HIV/HBV 
coinfection was associated with gender and age. 
 
 

Gender 
  
Men were 2.5 times more likely to be exposed to HBV 

infected than women; similar to studies in the United 
States and Addis Ababa, which reported  six-times and  
1.5-times higher risk in men, respectively (Martinez  et al., 
2001; Techalew et al., 2008 ). Although, the reason for 
higher risk among men is unclear, it may be due in part to 
greater exposure to HBV during childhood (Abebe et al., 
2003; Techalew et al., 2008), among men or genetic 
predisposition, which warrants further studies. 
 
 

Age  
 
The rate of HBsAg sero-positivity increased with age, and 
was higher in the age groups 25 to 34 (4.3%) and 35 to 
45 (6.3%), which accounted for 93% of the HBV infected 
patients and were higher than the cumulative prevalence 
of all study participants. Similar research from Kenya 
also identified increased age as a significant predictor of 
HIV/HBV coinfection (P<0.04) (Puoti et al., 2002). This 
may be due to the increased risk of exposure or 
presentation of HBV infection and HBsAg with time.  In 
addition, infection  contracted  at an early age  may  lie 
dormant  initially,  and become  active at a later age (due  
to   immune    suppression    in   HIV/AIDS   or   immuno- 



 

 

 
 
 
 

Table 2. Crude and adjusted odds ratio (OR) for variables identified as correlates of prevalence of HBsAg in socio 

demographic and specific groups (pre-ART and ART patients), North Shewa Zone, 2011. 
 

Characteristics Response 
HBsAg sero status Crude OR 

(95%CI) 
Adjusted OR 

(95%CI) Positive Negative 

Socio- demographic     

Sex       
Male 17 275 2.096 (1.03, 4.3) 2.51 (1.16,5.41) 

Female 13 455 - - 

      

ART status 
Pre-ART 10 370 0.50 (0.24,1.05) 0.59 (0.26,1.30) 

ART initiated 20 360 - - 

      

Pre-ART individuals 

CD4 cell count (n=359) 
≤200 6 82 4.60 (1.33,16.01) 3.98 (1.02,15.48) 

>200 4 267 - - 

      

Had treatment for TB 
Yes 4 42 4.84 (1.42,16.51) 4.13 (1.02,16.71) 

No  6 328 - - 

      

ART patients 

Sex 
Male 13 140 2.75 (1.12,6.75) 3.65 (1.36,9.76) 

Female 7 220 - - 

      

Previous liver disease 
Yes  3 25 2.22 (0.69,7.11) 4.67 (1.13,19.38) 

No  17 335 - - 

 
 
 
suppressive drugs) (Mauss et al., 2013). 
 
 
HIV/HBV coinfection among specific groups; ARV-
naive and exposed participants 
 
In the current study, the prevalence of HBsAg was 5.3% 
in ARV-exposed and 2.6% in ARV-naive individuals. The 
prevalence among ARV-exposed individuals was 
comparable with the general population (6.2%) (Abebe et 
al., 2003). The finding was consistent with a study done 
in Thailand, where a chronic HBV prevalence of 8.7 and 
5 to 10% were reported among patients receiving ART 
and in the general population, respectively (Hoffmann 
and Thio, 2007). 

The HBV prevalence reported here was higher among 
the ARV-exposed group than naive ones. HBsAg 
positivity rate was lower among ARV-naive HIV-infected 
participants as compared to those exposed to treatment, 
which contrasted with rates reported in another study 
done in Addis Ababa (2.9 versus 4.5%) (Techalew et al., 
2008). The difference might be attributed to the small 
sample size (N=305) as well as involvement of patients 
who were on ART for short duration in the previous study 
(Techalew et al., 2008).  In the other way, we believe that 
the high prevalence observed in the ARV-exposed group 

could suggest presence or occurrence of drug resistance 
against lamivudine, a dually effective drug included in all 
ART regimens currently being given for all eligible 
individuals. As we discussed elsewhere, high HBsAg 
positivity across older age (25 to 34 years and 35 to 
45years) and among patients on lamivudine-tenofovir 
(3TC-TDF) combination regimen than in any other 
regimen strengthens such claims. It is well known that the 
presence of lamivudine as part of the combination 
therapy in HAART halts multiplication of HBV (WHO, 
2006; Techalew et al., 2008; Mauss et al., 2013).  

However, previous studies showed that a nucleoside 
anti-HBV drug like lamivudine requires long-term 
treatment to achieve HBsAg clearance or sero conver-
sion to anti- HBsAg.  After a short term, treatment 
clearance could be achieved only in <5% of patients 
(Mauss et al., 2013). So if complete, suppression was not 
achieved during treatment, resistance commences rather 
quickly. Furthermore, within the first year of treatment, 
20% of patients on lamivudine may develop mutation 
resulting in loss of effectiveness against HBV (Chang et 
al., 2005) and virologic breakthrough (Mauss et al., 2009; 
Kim et al., 2011). HIV might also reduce efficacy of anti-
HBV therapy, including the risk of lamivudine resistance 
and decreased response to interferon α (Peters, 2007). 
In  the   current  study,  ARV-exposed  participants  had  



 

 

 
 
 
 
been taking treatment for an average of 28 months (more 
than two years) during which time mutant strains might 
emerge.  Another study also reported the incidence of 
HBV resistance to be 24 to 30%, after lamivudine based 
treatment for two years (Puoti et al., 2002; Mauss et al., 
2009; Plaza et al., 2013). In contrast, the increased  
prevalence we reported could  be  the  result  of  HBeAg 
sero-conversion to anti-HBeAg and the subsequent  
suppression  of HBV  replication  by anti-retroviral like 
lamivudine.  In these patients, HBsAg remains detectable 
and transaminases are within normal range (Mauss et al., 
2013). For this reason, the levels of HBV DNA and 
HBeAg should be determined to identify the actual cause. 

In the other way, the low prevalence seen in ARV-naive 
HIV infected individuals may also be due to presence of 
occult HBV infection in which simultaneous infection with 
HIV reduces immune control of previous HBV infection, 
facilitating inactive HBV reactivation and HBV DNA 
replication without presence of detectable HBsAg 
(Soriano et al., 2008). 
 
 

Risk factors for HBV infection in specific groups; 
ARV-Naive and experienced participants previous 
history of liver disease  
 

In ARV-exposed individuals, previous liver disease was 
found to be a strong predictor of HBsAg positivity 
(AOR=4.67; 95%CI: 1.13, 19.38). This implied that such 
individuals could be chronic carriers of HBV with 
increased risk of HBV replication and progression to end 
stage liver disease, liver cirrhosis and hepatocellular 
carcinoma if immune recovery by ARVs becomes in-
complete (Mauss et al., 2013). Male sex was another risk 
factor for increased HBsAg positivity (AOR=3.65; 95%CI: 
1.36, 9.76) in this group. Possible reasons for this have 
been described above. 
 

 

CD4 cell count  
 
In this study, the relationship between CD4 cell count and 
HBsAg sero-positivity was also assessed in the two 
specific study groups. In ARV-naive individuals, a lower 
rate of CD4 cell recovery was recorded for HBsAg-
positive individuals (P=0.04). In those individuals, poor 
immune recovery was risk factor HBsAg positivity 
(AOR=3.98; 95%CI: 1.02, 15.48). Previous studies also 
reported that HBV infection independently reduced CD4 
cell recovery (Puoti et al., 2002; Peters, 2007). In ART-
initiated  individuals,  though  a slight  increase  in mean  
CD4  cell count  was  observed  in HBsAg sero-positive 
individuals, the difference was not significant (P>0.05). 
The   result  was  similar  to   the  study    of   Chang  and 
colleagues who found HBV to have no effect on CD4 cell 
loss  after  initiation  of  ART  (Chang et  al., 2005). Other  

 
 
 
 
cohort studies in Thailand and Nigeria also showed that 
CD4 lymphocyte increments were similar regardless of 
hepatitis B status (Puoti et al., 2002; Hoffmann and Thio, 
2007; Crane et al., 2010). The repression of HBV effect 
on CD4 recovery after initiation of ART could be the 
result of treatment boosting immunity and consequently 
activation by the HBV suppressive action. 

In the current study, contrary to previous thoughts on 
the effect of lamivudine on HBV clearance, the type of 
first line regimen (with or without tenofovir) lacked 
association with HBsAg positivity (P=0.28), another 
evidence for possible development of HBV drug 
resistance among study participants. In addition, though 
only 25 (6%) of the ART-exposed patients were taking a 
tenofovir-lamivudine combined regimen, they accounted 
for 10% of HBsAg-positive individuals, a higher 
proportion than any other regimen. As we noted 
previously, this combination  therapy  containing  
tenofovir  and  lamivudine  as  part  of  combination anti-
retroviral  treatment is superior in terms of HBV DNA 
suppression to tenofovir or lamivudine administered 
separately (Nunez et al., 2001; Levy and Robert, 2006; 
Hoffmann and Thio, 2007; Crane et al., 2010). 

In summary, the development of viral resistance to 
polymerase inhibitors like lamivudine and tenofovir may 
result in rapid replication of HBV and development of end 
stage liver disease in ART- exposed HIV/HBV co-infected 
individuals. In accordance with this, we reported high 
HBV infection among ARV-experienced individuals; 
across older ages and regimens containing combination 
drugs as well as similar rates in regimens with and 
without tenofovir. This suggests that unless alternative 
treatment options are introduced, continuation of 
lamivudine may lead to the development of 
compensatory mutations that could potentially limit future 
treatment options  
 
 
Conclusion 
 
This study showed that in ARV-naive individuals, poor 
immune recovery and previous treatment for tuberculosis 
were correlated with HBsAg sero prevalence. Moreover, 
male sex and previous liver disease were independent 
predictors of HBsAg positivity in ART-initiated individuals. 
Based on the findings of this study, all HIV infected 
individuals need to be screened for HBV before initiating 
ART and Ethiopia ministry of health should incorporate 
routine HBV screening in ART treatment guidelines. 
Eligible HBsAg-positive patients (HBeAg positive, HBV 
DNA>2000IU/ml and  positive  liver  fibrosis  and elevated   
ALT level) should be treated according to WHO 
guidelines and screened for drug-resistant HBV mutant 
strains every six months. Non-eligible ones should also 
be checked every six months as  part  of  the  routine HIV  



 

 

 
 
 
 
follow-up. Furthermore, prospective studies should be 
conducted to determine the different factors associated 
with HIV/HBV co-infection and emergence of drug-
resistant strains for currently available treatment 
regimens.   
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