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Abstract

Background: Human immunodeficiency virus (HIV) is one of the world’s most dangerous health issues. By the end of 2022, around 39 million 
HIV-positive people worldwide, more than half of the cases, were in Eastern and Southern Africa. The Hepatitis B Virus (HBV) is one of the 
most critical factors driving HIV drug resistance, resulting in treatment failure and poor adherence. A significant decrease in cluster of differ-
entiation-4 (CD4) cell count disrupts the T cell immune system in the body. Therefore, this study aims to assess the effects of hepatitis-B virus 
co-infection on CD4 cell count recovery in HIV-infected patients on antiretroviral therapy (ART) in the Tigray region.

Methods: A retrospective cohort study design was conducted. The random sampling method was used in Mekelle health facilities from Jan-
uary 2009 to February 2018. The total sample size was 466, including 94 HIV-HBV co-infected and 372 HIV mono-infected. Data was entered, 
cleared, and coded into Epi-Info 7, and then analyzed using the Poisson regression model in STATA version 14.

Result: Of the total patients, 294 (64%) were females. The majority, 199(43%) of the participants were in the age group between 15 and 30 
years old. Thirty-six (38.3%) participants in the HIV- HBV exposed group had CD4 cell counts greater than 200 cells/µl, while 58 (61.7%) clients 
in the HBV unexposed group had CD4 counts below 200 cells/µl. Compared to HIV mono-infected, the change of CD4 cell count over time was 
0.25 units lower among the HIV-HBV co-infected individuals (adjusted coefficient -0.25; 95% CI: -0.26 to -0.23). 

Conclusion: The HIV-HBV co-infected group showed a low rate of CD4 cell recovery. Then, HIV-infected people receiving (ART) should be 
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Introduction

Human immunodeficiency virus (HIV), the cause of acquired 
immunodeficiency syndrome (AIDS), is one of the world’s 
most significant health and development issues. By the end 
of 2022, over 39 million people worldwide would have HIV, 
including more than half of the 20.8 million people in Eastern 
and Southern Africa, including Ethiopia. Furthermore, since 
the beginning of the epidemic, 40.4 million people have 
perished from AIDS-related disorders [1,2]. 

HIV patients are vulnerable and have poor health outcomes 
since the condition necessitates rigorous adherence to 
medication, and delivering regular HIV care and securing a 
consistent supply of drugs in conflict zones can be difficult. 
Furthermore, stigma impedes HIV testing, ART administration, 
and client adherence [3]. Human Immunodeficiency Virus 
has remained a substantial obstacle for decades. Most HIV-
positive people are unaware of their status, and many who 
seek testing and treatment do so too late to benefit completely 
from it. Lifelong treatment presents new issues for individuals, 
communities, and the health-care system [4]

Hepatitis B virus (HBV) is one of the most important factors 
influencing drug resistance to HIV/AIDS, resulting in treatment 
failure and poor adherence to ART. Following a mutation, the 
new HIV is not susceptible to the prior ART regimen, and the 
individual drug must be changed over time to another second-
line regimen [5]. Several viral mutations associated with a high 
risk of HCC were commonly found in HIV-HBV co-infected 
patients, possibly explaining the high rates of carcinogenesis 
[6]. Recent studies have shown that these scores are accurate, 
noninvasive methods for distinguishing nonsignificant versus 
significant liver fibrosis in HIV-HBV co-infected patients [7,8]. It 
gives fast clinical information, with a sensitivity of about 78% 
and specificity of 81–82% for predicting severe fibrosis in HBV-
infected people compared to liver biopsy [9,10]. 

Globally, about 254 million people are infected with the HBV, 
which is one of the infectious diseases with rising mortality 
rates. Sixty-three percentage of new hepatitis B infections 
arise in the WHO African region [11]. Chronic Hepatitis B (CHB) 
natural history is dynamic and complex. The sickness ranges 
from asymptomatic infection to severe chronic liver disease 
and HCC. Some persons do not suffer substantial liver damage 
with CHB, but others acquire liver fibrosis, potency, and a 
strong resistance barrier while having fewer renal and bone 
adverse effects [12,13]. Over 80% of patients with hepatitis 

cases in Sub-Saharan Africa, including Ethiopia, have HBV. 
Around 28% of HBV patients were co-infected with HIV, with 
over 40% in East Africa [14].

Patients on ART who are also infected with the HBV had 
poorer results than HIV-only patients [15]. Furthermore, HIV/
HBV co-infected patients have greater levels of HBV viremia, a 
faster progression to chronic HBV infection, and an increased 
risk of hepatocellular carcinoma, as well as decreased cluster 
of differentiation-4 (CD4) cell recovery among antiretroviral 
treatment users [15–17]. Clients with HIV and HBV co-infection 
have lower CD4 cell counts than HIV mono-infected clients. 
However, most lower-income nations have suggested further 
exploration of the link between HBV and CD4+ T cell counts 
among co-infected clients, and the median CD4+ T cell count 
likewise did not vary by hepatitis B surface antigen status [18] 

A significant decrease in CD4 cell count deconstructs the 
T cell immune system in the body, increasing opportunistic 
infections and cancer cells [19,20]. A CD4 cell count of less 
than 200 cells per microliter is too important in clinical 
practice. Patients with CD4 counts exceeding 200 cells/µL 
are at a lower risk of medical complications [21]. CD4 T cell 
counts are routinely used as important indicators of HIV/AIDS 
infection progression, as well as to initiate, prognosis, and 
monitor antiviral medication in the absence of HIV viral load 
quantitative monitoring tests. A steady increase in CD4 cells in 
response to highly active antiretroviral therapy (HAART) and 
HIV virological suppression was associated with higher CD4 T 
lymphocyte cell counts [22–24].

Approximately 15-20% of patients-initiated ART with very 
low CD4 counts (<200 cells/microliter) may persist to have 
usually low CD4 cell counts and are at the greatest risk of 
failing to achieve durable immunological recovery [25,26]. 
Patients enrolled on ART who experience low CD4 recovery at 
the early phase of treatment are at significant risk of acquiring 
advanced AIDS disease, AIDS related illnesses, and dying, 
despite viral load suppression. CD4 counts remain low among 
patients seeking care in many regions [27]. Nearly 17% of 
adults in Sub-Saharan Africa die within the first year of ART 
initiation [28]. 

The majority of CD4 irregularities that persist during 
drug therapy are similar to those reported in elderly 
people, confirming the theory that age-related immune 
system deterioration leads to adverse events and disease 
advancements [29]. Many nations have started life-saving 

tested for HBV co- infection. It is also suggested to do a prospective cohort study to investigate the impact of HIV-HBV co-infected patients 
on immune recovery.
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therapy for co-infected patients; nevertheless, some countries 
like Ethiopia are still lagging in implementing HBV control 
strategies [29]. Therefore, there is potential for morbidity 
and mortality in HIV patients since the common way of 
transmission across co-infected patients leads to enhanced 
chronicity [30–33]. 

Hepatitis B is a dynamic infection, and patients with chronic 
infection require intensive follow-up and monitoring before, 
during, and after discontinuation of therapy to prevent 
disease progression and the development of HCC and liver 
toxicities [34]. 

 The natural history and progression of HBV infection are 
complex, featuring developments in several identifiable 
cycles [30]. Therefore, the impact of ART on clinical and 
immunological outcomes and the associated factors with 
CD4 T cell count recovery among HIV and HBV co-infected 
patients is little investigated in Ethiopia. This helps to discover 
gaps and implement appropriate procedures to integrate HBV 
management with HIV care and treatment services packages. 
This study aimed to evaluate the effects of HBV co-infection 
on CD4 cell count recovery in HIV-infected patients on ART in 
the Tigray region. 

Methods

Study area and period

This study was carried out in Mekelle, the capital of the 
Tigray regional state in northern Ethiopia, 783 kilometers 

from the capital city of Addis Ababa. The city is organized 
administratively into seven sub-cities. There was one teaching 
comprehensive referral hospital, two general hospitals, nine 
health centers, and 48 private clinics in the city [31]. Fourteen 
health facilities provided ART services by 2018 (Figure 1). And 
also, about 12,277 patients were receiving ART in these health 
facilities. According to Ethiopia’s predicted central statistical 
agency for 2018, the town’s population was 340,859. The study 
was carried out from March 1 to March 30, 2018.

Study design

A facility-based retrospective cohort study design was 
conducted. 

The study population and participants

The source population consisted of HIV-infected clients 
undergoing ART registered in Mekelle health facilities, whereas 
the study population consisted of all registered adult clients 
over the age of 15 who had begun ART with positive HBV 
(exposed) and HBV negative (unexposed) results in six health 
facilities. Patients with known HBV status who received ART at 
six health facilities while utilizing their registered patient card 
were also included in the study subjects. As a result, the health 
research ethical review committee provided authorization 
from each study’s health facilities, verbal consent from living 
participants, and written consent from each child’s parent or 
guardians aged 15 to 18 years. All the procedures used in this 
study were ethically evaluated in conformity with the Helsinki 
Declaration of human research.

 

 Figure 1. Map of the study health facility in Mekelle city in Tigray region, 2018.
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Eligibility criteria

The study included all registered patients over 15 years 
who started ART with known HBV status from January 2009 
to February 2018. Patients with incomplete patient cards and 
those below the age of 15 were excluded from the study

Sample size determination

The sample size for the CD4 recovery was calculated using 
Epi-info statistical package 7.0.9.7, cohort (unexposed and 
exposed) with the assumption of two side confidence limits 
95%, Power 80, the ratio of (unexposed: exposed group) 4:1, 
percent of outcome in the unexposed group (HBsAg negative) 
52.4% [32], risk ratio 0.51 [32] and the percent outcome 
in the exposed group 26.7%. Using Fleiss w/CC, a total of 

200 participants were recruited, with 40 exposed and 160 
unexposed finally in a sample size of 233.

Sampling technique/ procedure: Six out of 14 ART health 
facilities in Mekelle were selected, using a simple random 
sampling method. In the study unit, 6,515 clients who started 
ART within the previous 8 years registered in the facility. Using 
this information as baseline, the total number of clients was 
assessed from each health facility using a systematic random 
sampling method, and the sample size was doubled using 
design effect (233*2=466, of which 94 were exposed and 372 
were unexposed to HBV, 1:4). Finally, proportional allocation 
was employed for each health facility, additionally, and 
patient cards were assessed every 14 intervals (N/n=6515/466) 
(Figure 2).
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Figure 2. Schematic presentation of the sampling procedure for the exposure and unexposed group of retrospective cohort design in Mekelle 
health facilities, 2018. Key: T: Total Allocated Sample; E: Exposed (HIV-HBV co-infected group); UE: Unexposed (HIV mono-infected group).
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Study variables

Dependent variable: CD4 cell count recovery.

Independent variables: HBV status: Hepatitis B virus-positive 
results in ART patients and Hepatitis B Virus-negative results 
in ART patients; other variables such as, socio-demographic 
variables sex, age, marital status, occupation, educational 
status, and, the clinical and laboratory characteristics: Baseline 
CD4, baseline hemoglobin level, tuberculosis, baseline 
nutritional status (BMI), baseline ALT level, baseline AST Level, 
baseline creatinine, and baseline WHO clinical stage. 

Operational definition

CD4 recovery: Progression (change) of CD4 cell count over 
time after initiation of ART at a first year and last examined 
result >24 months (>2 years). 

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

Data collection tools and procedures

Data were retrieved using a data extraction format (checklist) 
from different journals and medical records of HIV patients 
[33–35]. First unique medical record number of eligible groups 
was extracted from the ART registration log books, 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 HBV, and patient cards were followed until study 
period. The status of the clients was reviewed by trained BSc 
nurses and laboratory technologists, who have experience 
with ART. 

Data quality control and data management

To assure data quality, one supervisor and four data collectors 
received training. A Pretest of the checklist was carried out on 
5% of the sample size in Mekelle health facilities. To reduce 
errors, double data entry was performed on selected medical 
charts of eligible patients mentioned in the ART registration 
logbook. In addition, the principal investigator and supervisor 
constantly monitored data collectors during the collection 
period.

Data analysis and interpretation

The data was coded, cleaned, validated, and entered into 
Epi Info version 7.0.9.7 and exported to STATA version 14 for 
analysis. In the descriptive analysis, the strategy for model 
building of the relationship between HIV-HBV co-infected 
and HIV mono-infected patients attending ART on socio 
demographic, clinical, and laboratory characteristics of 
variables was analyzed, and the median CD4 recovery at 
different time points was also calculated. 

Interpreting coefficients

In Poisson regression, Y is often represented as a rate. Positive 

coefficients imply a higher rate, whereas negative coefficients 
suggest a lower rate. The Poisson distribution belongs to the 
exponential family.

Interprets the coefficients in terms of Poisson regression 
coefficients

In the Poisson model, our response variable is countable, and 
each subject received equal amounts of observation time. 
The regression coefficient predicts that the difference in logs 
of projected count will change for every unit change in the 
predictor variable.

Poisson model assumptions

When the mean and variance are the same, we get the Poisson 
mean-variance relationship. When the mean and variance 
are not equal (over-dispersion), the Poisson distribution is 
frequently replaced by the Negative Binomial Distribution. 
When the mean is greater than the variance, the dependent 
variable is counting data and positive integers.

Result

Socio-demographic characteristics	

Between January 2009 and January 2018, a total of 6,515 
patients enrolled in the ART Clinics in the selected six health 
facilities, and we analyzed them in March 2018. Of these, 94 
HIV-HBV co-infected (exposed) and 372 HIV mono-infected 
(unexposed) groups were identified and evaluated in this 
study. Out of the total cases, 300 (64.3%) were females. The 
median age of 466 patients was 33 years, with a range of 15 
to 68 years. The exposed group had a median age of 35 years, 
ranging from 15 to 65 years, whereas the unexposed group 
had a median age of 33, ranging from 15 to 68 years. Of the 
total patients, 216 (46.35%) were married, and 164 (35.19%) 
were employed (Table 1).

Clinical and laboratory characteristics	

In the HBV exposed group CD4 cell count was 36 (38.3%), 
with 58 (61.7%) in the CD4 >200 cell/µl group and 153 (41.1%) 
in the CD4 <200 cell/µl group. In the HBV-exposed group, 53 
(56.4%) had normal (0–40 unit) ALT levels, and 41 (43.6%) had 
abnormal alanine aminotransferase (ALT) levels, where as in 
the HBV-unexposed group, 311 (83.5%) had normal ALT levels, 
and 61 (16.4%) had abnormal ALT levels [36] (Table 2).

Evaluation of median CD4 progression

In the descriptive analysis, the median CD4 cell count 
progression was estimated at different time intervals, ranging 
from baseline to nine years. The median CD4 cell count 
progression was lower at baseline compared to time in the HIV 
mono-infected group, but greater at baseline in the HIV-HBV 
co-infected group during the follow-up period following ART 
commencement than at final follow-up (Table 3).
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Table 1. Socio-demographic characteristics of HIV-HBV co-infected and HIV mono-infected patients on ART in Mekelle health facilities, 
Tigray, from January 2009 to February 2018.

S. No  Variables Category Exposed=94 (20%) Unexposed=372 (80%)

No (%) No (%)

1 Sex Female 44 (46.8) 250 (67.2)

Male 50 (53.2) 122 (32.8)

2 Age group 15–40 years old 65 (69.1) 302 (81.2)

≥40 years old 29 (30.9) 70 (18.8)

3 Marital status Married 42 (44.7) 174 (46.8)

Never Married 21 (22.3) 87 (23.4)

Divorced 20 (21.3) 79 (21.2)

Widowed 11 (11.7) 32 (8.6)

4

Occupation Daily laborers 21 (22.34) 59 (15.9)

House wife 12 (12.8) 67 (18.0)

Employed 28 (29.8) 136 (36.6)

Unemployed 33 (35.1) 110 (29.6)

5 Educational status No education 19 (20.2) 82 (22)

Primary school 32 (34) 136 (36.6)

Secondary 33 (35) 106 (28.5)

Certificate and above 10 (10.6) 48 (12.9)

Table 2. Clinical and laboratory findings on HIV-HBV co-infected and HIV mono-infected patients on ART in Mekelle health facilities, 
Tigray, from January 2009 to February 2018.

S. No  Variables Category Exposed=94(20%) Unexposed=372(80%)

No (%) No (%)

6 HBV status Negative - 372 (80)

Positive 94 (20) -

7 Baseline CD4 >200 36 (38.3) 219 (58.9)

≤200 58 (61.7) 153 (41.1)

8 Baseline ALT Normal 53 (56.4) 311 (83.5)

Abnormal 41 (43.6) 61 (16.4)

9 Baseline AST Normal 51 (54.3) 322 (86.6)

Abnormal 43 (45.7) 50 (13.4)

10 Baseline creatinine Normal 71 (75.5) 337 (90.6)

Abnormal 23 (24.5) 35 (9.4)

11 Base line Hemoglobin Moderate or severe 27 (28.7) 41 (11)

Non or mild Anemia 67 (71.3) 331 (89)

12 WHO clinical stage Stage I&II 29 (30.9) 215 (57.8)

Stage III&IV 65 (69) 157 (42.2)

13 Tuberculosis No 66 (70.2) 315 (84.7)

Yes 28 (29.8) 57 (15.3)
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Effect of HBV co-infection on CD4 cell count recovery

In the Poisson regression analysis of the Cox proportional 
hazard model, the coefficient evaluates the effect of the 
covariate hepatitis B on the slope or change in CD4 count (unit 
cell/year).

In adjusted analysis on the final follow-up period (recent), 
CD4 status was evaluated. And the HIV-HBV co-infected group 
had a lower outcome compared to the HIV mono-infection 
group in terms of one-year duration and final investigated 
CD4 result (Table 4).

Discussion

This study found that HIV-HBV co-infected individuals had a 
lower median CD4 cell count than HIV mono-infected patients 
who attended ART. In the Poisson Cox regression model, CD4 
cell recovery evaluation in one year and longer time at more 
than or equal to two years of follow-up was substantially 
higher in HIV-HBV co-infected individuals. According to the 
findings of this study, HIV patients with hepatitis B virus who 
were on ART experienced slower CD4 or immunological 
recovery.

14 Baseline BMI >25 Kg/m2 2 (2.1) 37 (9.95)

<18.5 kg/m2 40 (42.6) 87 (23.4)

18.5-25 52 (53.3) 248 (66.7)

15 ART TDF-based On TDF 69 (73.4) 258 (69.4)

Not on TDF 25 (26.6) 114 (30.6)

16 ART NVP-based Nevirapine based 38 (40.4) 143 (34.4)

Efaveranze based 56 (59.6) 229 (61.6)

Note: HIV: Human Immunodeficiency Virus; HBV: Hepatitis B Virus; ART: Antiretroviral Therapy; TDF: Tenofovir; NVP: Nevirapine; ALT: Alanine 
Transaminase; AST: Aspartate Transaminase; CD4: Cluster of Differentiation Receptor 4; WHO: World Health Organization

Table 3. Assessment of Median CD4 cell count progression at different periods of time after starting ART, by HBV status in Mekelle health 
facilities, since January 2009 to February 2018.

Duration of ART 
(months)

HIV mono-infection Co-infected group

CD4 cells/µl tested, in number Median (IQR) CD4 cells/µl tested, in number Median (IQR)

At baseline CD4  372  255.5 (240)  94  163.5 (203)

At 6 months  364 322.5 (234.5)  91  237 (212)

12 months  358  406 (241)  83  301 (245)

18 months  337  455 (237)  81  314 (196)

≥24 months  302  543.5 (266)  67  386 (245)

Key: CD4: Cluster of Differentiation Receptor 4; ART: Antiretroviral Therapy; HBV: Hepatitis B Virus; IQR: Interquartile range

Table 4. Outcome of HIV-HBV co-infected group on CD4 cell count change after initiation of ART in Mekelle health facilities, from January 
2009 to February 2018.

Random-effects Poisson regression (change in CD4 count)

Category Coefficient P-value Adjusted Coefficient P-value

Change in CD4 in one year

HIV-HBV co-infected group -.34 (-.36_-.33) <0.001 -.21 (-.22_-.20) <0.001

HIV mono-infected group  Reference 1

Change in (last) CD4≥2 years

HIV-HBV co-infected group -.25 (-.26_-.23) <0.001 -0.25 (-.0.26_-.23) <0.001

HIV mono-infected group Reference 1

Key: CD4: Cluster of Differentiation Receptor 4; ART: Antiretroviral Therapy; HBV: Hepatitis B Virus
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In our study, HIV mono-infected patients had considerably 
higher CD4 counts than those infected with both HBV and 
HIV. This is consistent with the findings of a hospital-based 
descriptive cross-sectional study conducted in Nigeria [37] to 
look at the effect of hepatitis B virus co-infection on CD4 cell 
count and liver function in HIV-infected patients. According 
to [38], co-infected persons’ CD4 levels were non-significantly 
lower [39]. Research on the effects of HIV and the hepatitis B 
virus yielded conflicting results. HIV/HBV co-infected subjects 
had considerably fewer CD4+ T cells than HIV mono-infected 
individuals. This suggests that HBV may hasten the progression 
of HIV.

According to the study’s findings, individuals with HIV-
HBV co-infection had a 0.25-unit reduction in CD4 cell count 
recovery over a long follow-up period compared to the HIV 
mono-infected group receiving ART in the city. Our findings 
are consistent with several African and Asian studies [17,40–
43]. The majority of HIV patients enrolled and follow-up over 
one year, receiving antiretroviral medication, had a lower CD4 
cell count in the HIV-HBV co-infected group by a factor of 0.25 
than in the HIV mono-infected group; this study is similar to 
studies done in Cameroon and Switzerland [44,45]. 

However, differences in the USA [46] were highly significantly 
increased HIV-HBV than in the HIV mono-infected group, as 
well as some studies show no significant difference in CD4 
recovery between HBV co-infected and HIV mono-infected 
patients, especially in contexts where Tenofovir-based ART 
regimens were used in Thailand, China, and Botswana [47–49]. 
The reason for the discrepancy with our study group may be 
due to the immunological differences in the HBV co-infected 
group and the awareness creation care given in different 
countries than in HIV mono-infected individuals attending 
ART.

The discrepancy across studies may relate to ART regimen 
composition, severity of liver fibrosis, HBV DNA levels, or 
additional co-infections [43,48,50–52]. Tenofovir, in particular, 
is known for its dual activity against HIV and HBV and may 
reduce HBV-associated immune suppression, thus mitigating 
the CD4 recovery gap [51,52]. Therefore, drug-specific effects 
and underlying liver disease status should be considered 
when interpreting immune recovery outcomes.

A study at Kisumu District Hospital [53] revealed that patients 
with co-infection had a lower mean CD4 cell count than those 
with HBV mono-infection, which supports our findings. A 
study at Mikelle Hospital in Tigray, Northern Ethiopia, reveals 
that HIV/AIDS-positive patients with a CD4 count of less than 
200 cells/μl had a substantial link with hepatitis-positive 
patients [54]. Similar results were reported [53], where the 
authiors showed that the mean CD4 count of HIV mono-
infected persons was much higher than that of co-infected 
patients, which is consistent with our current study. 

Additionally, studies conducted in China [51,55], Vietnam 
[56], Cambodia [57], and South Africa [58] revealed that the 

CD4+ T cell count declined over a longer duration in people 
with HIV-HBV co-infection than in people with HIV mono-
infection. The unfavorable effect of decreased CD4 cell count 
recovery on HIV-HBV co-infected patients may be explained 
by the possibility of developing several serious opportunistic 
infections, as well as the complex interaction between HIV-
HBV co-infected individuals that results in immunological 
failure in ART users [59]. However, when HBV-co-infected 
and HIV-mono-infected patients started ART in South Africa 
and Cameroon, there was no difference in the change and 
progression of CD4 counts [45,60]; these discrepancies may be 
due to variations in adherence, genetics, and clinical settings. 

Due to ART common hepatotoxicity, especially when co-
infections are present, treating co-infections is frequently 
difficult. Delaying with a co-infected patient is more difficult 
[61]. Numerous studies have shown that co-infection with HBV 
has detrimental effects, such as a shorter life span, a correlation 
with an advanced stage of HIV clinical illness, a lower CD4 cell 
count, and more liver damage [62]. Studies examining the 
relationship between HIV and HBV infection have shown that 
people with HIV-HBV infection had a liver-related death rate 
that was ten times higher than that of patients with either 
infection alone [63]. 

Comparable studies conducted in Thailand and the United 
States of America, our study found that HIV-HBV groups 
significantly outnumbered those with no HBV in ART patients 
over time follow-up [64,65]. The different results may be due 
to the varied ways that healthcare practitioners in America 
and Thailand handle the treatment of patients who are co-
infected with HIV and HBV.

According to a previous study conducted in Nigeria, patients 
who were co-infected with HIV-HBV had lower CD4 count 
values. While the mean CD4 cell count for solely HIV-infected 
patients was 478 cells/μl, patients who were co-infected with 
HBV-HIV had lower mean CD4 cell counts of 107 cells/μl. 
According to this, co-infections can happen at any stage of HIV 
infection, which hampered the trial’s CD4 cell count response 
[66].

Age-related immune dysfunction in HIV patients may be 
mediated by regulatory genes such as Sirtuin 1 (SIRT1). This 
gene plays a critical role in T cell differentiation, immune 
modulation, and cellular senescence. Recent findings suggest 
that SIRT1 expression levels may influence the rate of CD4+ 
T-cell recovery, especially in aging or co-infected populations 
[67,68]. Although SIRT1 levels were not measured in our study, 
future prospective investigations might explore the potential 
correlation between plasma SIRT1 and CD4 recovery in HIV-
HBV co-infected individuals. Furthermore, the role of SIRT1 
activators or inhibitors may represent a promising therapeutic 
adjunct to enhance immune recovery [52,67,69].

Strengths and limitations of the study

A longitudinal cohort study gave more opportunities for 
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patients to be screened for the HBV and begin antiretroviral 
medication. The drawback of our study was that hepatitis 
testing was not performed on the majority of patients in 
Mekelle health facilities as part of the usual test for patients 
starting ART. As a result, the quality of data derived from these 
findings was heavily reliant on the completeness of patient 
cards.

Conclusion and Recommendation

The study found that HIV mono-infected patients have 
higher CD4 counts than HBV-HIV co-infected patients. In 
addition, HIV mono-infected patients enrolled in the ART 
program showed significant CD4 T cell count recovery in 
response to ART. Patients on ART who have HIV and HBV 
co-infection have a worse rate of immunological recovery. 
These findings underline the significance of comprehensive 
HIV-HBV co-infection screening for ART patients. It is also 
important to do longitudinal prospective cohort studies for a 
better understanding of the association between HIV-HBV co-
infection and immune system recovery.
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