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Abstract 

Background Hepatitis B infection seriously threatens global public health, especially in developing nations. Despite 
several investigations on HBV incidence, the national pooled prevalence remains unknown, particularly in populations 
at‑risk at whom interventions should be primarily aimed.

Methods A comprehensive literature search of the following databases: Medline [PubMed], Scopus, Google Scholar, 
and Web of Science was conducted following the PRISMA guidelines. I‑squared and Cochran’s Q were used to meas‑
ure the heterogeneity between the studies. Publications that matched the following were included: Primary studies 
published in Egypt from 2000 to 2022 reported HBV prevalence based on HBsAg. We excluded any studies that were 
not performed on Egyptians or that were performed on patients suspected of acute viral hepatitis or studies focusing 
on occult hepatitis or vaccination evaluation studies, or national surveys.

Results The systematic review included 68 eligible studies reporting a total of 82 incidences of HBV infection based 
on hepatitis B surface antigen with a total sample size of 862,037. The pooled national prevalence among studies was 
estimated to be 3.67% [95% CI; 3: 4.39]. Children under 20 with a history of HBV vaccination during infancy had the 
lowest prevalence of 0.69%. The pooled prevalence of HBV infection among pregnant women, blood donors, and 
healthcare workers was 2.95%, 1.8%, and 1.1%, respectively. While patients with hemolytic anemia and hemodialysis 
patients, patients with malignancies, HCC patients, and chronic liver disease patients had the highest prevalences at 
6.34%, 25.5%, 18.6%, and 34%, respectively. Studies reporting HBV prevalence in urban settings compared to rural set‑
tings revealed a similar HBV prevalence of 2.43% and 2.15%, respectively. Studies comparing HBV prevalence in males 
and females revealed a higher prevalence among males (3.75%) than females (2.2%).

Conclusion In Egypt, hepatitis B infection is a significant public health issue. The blocking of mother‑to‑infant hepati‑
tis B transmission, the scaling up of the scope of the existing vaccination program, and implementing new strategies, 
including screen‑and‑treat, may reduce the prevalence of the disease.

Keywords Epidemiology, Seroprevalence, Hepatitis B, HBV, Hepatitis B surface antigen, Egypt, Meta‑analysis

*Correspondence:
Ahmed Azzam
ahmed.abdelkareem@pharm.helwan.edu.eg
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12879-023-08110-5&domain=pdf


Page 2 of 19Azzam et al. BMC Infectious Diseases          (2023) 23:151 

Background
Hepatitis B virus (HBV) is a partially double-stranded 
DNA virus belonging to the genus Orthohepadnavi-
rus and the virus family Hepadnaviridae [1]. HBV spe-
cifically attacks the liver and can cause both acute and 
chronic diseases. The HBV life cycle is unique in that 
the circular partially double-stranded DNA (rcDNA) is 
converted to covalently closed circular DNA (cccDNA). 
The latter is used as a transcriptional template for all 
viral gene products, including the pregenomic RNA 
(pgRNA) [2]. Because current antiviral therapy with 
nucleos(t)ide analogues interferes with pgRNA reverse 
transcription and has limited effect on cccDNA, which 
appears as a stable minichromosome inside the nucleus 
of infected hepatocytes, HBV-infected patients require 
lifelong antiviral therapy [3–5].

There are 2 modes of HBV transmission: first, perina-
tal transmission or vertical transmission (from mother 
to child at birth). Second, horizontal transmission 
(transmission among individuals of the same genera-
tion). The most common mode of transmission changes 
with the endemicity of HBV. In areas with high ende-
micity, HBV is primarily transferred vertically from 
infected mothers to neonates around the time of birth; 
in addition, "horizontal" transmission by close contact 
between children has also been documented [6]. In 
low-endemicity areas, however, HBV infection is pri-
marily acquired during adolescence and early adult-
hood and is strongly linked to high-risk behaviors such 
as unprotected sex and injectable drug use [6]. Chronic 
hepatitis B Antiviral therapy has decreased the rates of 
liver decompensation and, as a result, lowered hospital-
ization and mortality rates. Moreover, the longer-term 
benefits of antiviral therapy may include reversing liver 
fibrosis, reducing the risk of developing hepatocellu-
lar carcinoma, and decreasing the number of patients 
requiring liver transplantation [7–9].

Globally, an estimated  257–400  million  people 
have chronic HBV infection [10]–[12]. Correspondingly, 
an estimated 29% of cirrhosis-related deaths worldwide 
were due to HBV [13]. Hepatitis B now ranks as the 15th 
leading cause of global mortality worldwide [14].

The prevalence of HBV varies worldwide, with the 
highest levels in sub-Saharan Africa and some countries 
in the Western Pacific region [10, 13]. An earlier meta-
analysis conducted in Egypt that included 13 studies 
covering the period from 1983 to 2002 estimated the 
pooled prevalence of HBV to be 6.7% among healthy 
populations and 25.9% among hepatocellular carcinoma 
(HCC) [15]. The most recent Egyptian Health Issues 
Survey (EHIS), conducted in 2015 by El-Zanaty and 

colleagues, estimated a 1% prevalence of HBV infection 
based on HBsAg seroprevalence among 26,047 healthy 
participants aged 1–59 years and a 1.56% among 16,003 
healthy participants aged 15–59 years [16].

Despite several investigations examining the inci-
dence of HBV, the national pooled prevalence of HBV 
in Egypt remains unknown, especially in specific sub-
populations at which intervention should be aimed. So 
we conducted a systematic review with meta-analysis 
to overcome the shortcomings of individual research 
and promote an improved understanding of HBV epi-
demiology and provide the evidence necessary to guide 
research, policy, and programmatic efforts in Egypt.

Material and methods
Search strategy
A comprehensive literature search of the follow-
ing databases: MEDLINE [PubMed], Scopus, Google 
Scholar, and Web of Science was conducted using 
the following keywords: hepatitis B, Hepatitis B virus 
(HBV), hepatitis B surface antigen (HBsAg), viral liver 
disease, viral hepatitis, and Egypt. The review was 
conducted following the PRISMA (Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses) 
Statement [17] and was registered in the PROSPERO 
International prospective register of systematic 
reviews, registration number CRD42022338782.

Additional file  1: Tables S1 and S2 illus-
trate the preferred reporting items for system-
atic reviews and meta-analyses checklist and the 
search strategy used in PubMed, respectively.

Inclusion and exclusion of studies
We included studies that fully satisfied all of the fol-
lowing: Only primary studies (cross-sectional, case–
control, or cohort studies) of participants residing in 
Egypt, Studies reporting the prevalence of HBV infec-
tion based on the presence of hepatitis B surface anti-
gen and published in English between January 1st, 
2000, and August 1st, 2022.

Studies were excluded if any of the following condi-
tions were met: studies focusing on occult infection 
studies that were not carried out in Egypt or on Egyp-
tian immigrants, Patients suspected of having acute 
viral hepatitis, non-human studies, the HBsAg detec-
tion method was not clear, and the full text wasn’t avail-
able. We also excluded national surveys, studies based 
on the data of a national survey, and vaccination evalu-
ation studies.
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Studies were selected based on the aforementioned 
inclusion and exclusion criteria by two independent 
authors (AAZ, HK). Any disagreement was settled by 
consensus among all authors.

Data extraction
The data extraction was conducted by four investigators 
(AAZ, HK, NR, and MA) and cross-checked by the rest 
of the authors.

From each included study, the following was extracted: 
the last name of the first author; publication time; study 
period; sample size; total HBsAg positive patients; region, 
population; study; age range; male/female%; setting 
(urban/rural%); and participants with anti-HBs levels of 
less than 10 IU/L.

To decrease the heterogeneity between studies, we 
classify them based on the risk of exposure into:

(A) Low-risk populations are subdivided into children 
under the age of 20 with a history of HBV vacci-
nation during childhood, healthy adults, pregnant 
women, and blood donors.

(B) Intermediate-risk populations, such as healthcare 
workers and other workers who may be at risk due 
to occupational exposure, such as barbers or waste 
and sewage workers.

(C) High-risk populations, such as patients with hemo-
lytic anemia who require blood transfusions or 
patients with end-stage renal failure who require 
hemodialysis, as well as people who have had direct 
contact with HBV and HIV-infected patients.

(D) Patients with liver-related conditions.
(E) Patients with special conditions such as malignan-

cies and other special cases.

Quality assessment
The quality of the included studies was checked using a 
12-point scoring system based on the Downs and Black 
checklist [18], adopted in similar reviews [19, 20] by three 
reviewers(OAE, SAM, and SMHM) and crosschecked by 
two independent reviewers (AAE, AHA). The 12-points 
were: (objective of the study was clearly described, the 
study design was clearly stated, participants were rep-
resentative of the population from which they were 
recruited, participants accrued during the same time, 
modest sample size, management of missing data, age, 
gender and other characteristics explored/reported, e.g. 
were confounders reported, was detection method of 
HBV reported, were potential biases reported, was out-
come clearly described?

Studies were classified into 3 grades: Grade A (12–9), 
Grade B (8–5), and Grade C (4–1).

Data synthesis
I-squared and Cochran’s Q were used to measure the het-
erogeneity between the studies and based on the random 
effects model, results were reported as proportions with 
a 95% confidence interval (CI). Analyses of the subgroups 
were conducted based on the aforementioned subclasses 
and demographics of the participants. All statistical anal-
ysis was performed using StatsDirect statistical software 
(Version 3.0.0, StatsDirect Ltd, Cheshire UK). Publica-
tion bias testing by funnel plot and associated tests were 
not conducted as they do not produce reliable results for 
meta-analysis of proportions [21].

Results
Study selection
Figure 1 outlines the schematic flow of the studies identi-
fication and inclusion processes. A total of 1809 records 
were identified through the literature search. 607 dupli-
cates were removed. The remaining 1202 publications 
were then evaluated by title and abstract, and 1109 
articles were found to be irrelevant and excluded. The 
remaining 93 articles were reviewed for eligibility using 
full text, and 28 were rejected. Three additional eligible 
studies were identified by searching the reference lists of 
the included studies, bringing the total number of studies 
included to 68 [22–89].

The characteristics of the included studies
The characteristics of the studies included are shown in 
Additional file  1: Tables S3–S7. Fourteen (14) of the 68 
included studies were published from 2000 to 2009, while 
54 studies were published from 2010 to August 2022. 
Seventeen studies were graded as "B" and 51 studies as 
"A". 96.34% of the total sample size was for the low-risk 
population, 0.58% for intermediate, 0.2% for high-risk, 
2.77% for patients with liver-related conditions, 0.067% 
for patients with malignancies, and 0.04% for patients 
with heterogeneous cases (Table 1).

The pooled national prevalence
A total of 68 eligible reports were included in the sys-
tematic review, with an overall sample size of 862,037. 
Based on HBV surface antigen testing, 82 incidences of 
HBV infection were reported (Fig. 1). The pooled preva-
lence across studies, as shown in Fig. S1, was calculated 
to be 3.67% (95% CI: 3: 4.39), with a high degree of het-
erogeneity, as shown by  I2 = 99.5%. The  pooled  preva-
lence  of  HBV  infection  with  95%  CI  for  all  catego-
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ries is shown in Table 1, along with an evaluation of the 
heterogeneity.

Sub‑group analysis based on the population’s risk
Low‑risk population
Forty-four studies were classified as low-risk studies, 
totaling 830,491 people. The pooled prevalence of these 
studies was estimated to be 1.93% (95% CI: 1.55–2.35) 

(Fig. 2), with a high heterogeneity of 99% by  I2%. Eight 
studies reported the prevalence of HBsAg in children 
below 20 years with a history of HBV vaccination dur-
ing infancy (sample size: 5960) and revealed the low-
est prevalence of 0.69% (95% CI; 0.23–1.4) (Fig.  3), 
with 76.2% heterogeneity based on  I2%. Twelve stud-
ies reported the prevalence of HBsAg among healthy 
adults (sample size: 68,494) with a pooled prevalence of 

Records identified from:
Databases (n =1809)

Records removed before screening:
Duplicate records removed (n =607)

Records screening on the basis 
of title and abstract (n =1202)

Records excluded based on title and 
abstract (irrelevant) (n = 1109)

Full-text assessed for eligibility
(n =93)

Reports excluded (n=28)
Reason 1 full text is not available (n =1)
Reason 2 patients suspected with viral 
hepatitis (n =3)
Reason 3 unclear method (n =2)
Reason 4 studies focus on occult (n=20)
Reason 5 studies based on national survey  
(n=2)
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Fig. 1 Flow chart depicting the selection of publications
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2.4% (95% CI; 1.28: 3.9) (Fig. 4). Nine studies discussed 
the prevalence of HBV in pregnant women (sample 
size: 5522) and showed the highest prevalence of 2.95% 
(95% CI; 1.6–4.6) (Fig. 5), among the low-risk popula-
tion but 95% CI overlapped. There were fifteen studies 
investigating HBsAg prevalence in blood donors with a 
sample size of 750,515; these studies had a pooled pro-
portion of 1.8% (95% CI; 1.4: 2.3) (Fig. 6).

Intermediate‑risk population
Ten studies were included in the intermediate-risk popu-
lation group: seven reported HBsAg prevalence among 
healthcare workers, and three studies examined other 
occupationally exposed workers like barbers or waste and 
sewage workers. Unexpectedly, the pooled prevalence of 
HBV infection among healthcare workers was low at 1.1% 
(95% CI: 0.55:1.8), with a moderate level of heterogeneity 
 (I2 = 53.9%) (Fig. 7) and a total sample size of 2554. Three 

studies with a total sample size of 2502 reporting HBsAg 
prevalence among barbers or waste and sewage workers 
revealed a pooled proportion of 2.73% (95% CI; 1.26:4.73) 
(Fig. 8), and a high level of heterogeneity  (I2 = 83.9%).

High‑risk population
The high-risk population group included twelve reports: 
ten studies on patients with hemolytic anemia requiring 
blood transfusion or with end-stage renal failure requir-
ing hemodialysis (sample size: 1440), one study on indi-
viduals with direct contact with HBV-infected patients 
(sample size: 154), and one study on HIV-infected 
patients (sample size: 141), with a total sample size of 
1735 (Table  1). As represented in Table  1, the pooled 
prevalence among the high-risk population was identi-
fied at 5.86% (95% CI; 1.8:12), while it was 6.34% (95% 
CI; 1.56:14) in patients with hemolytic anemia and the 
hemodialysis group (Figs. 9, 10, respectively).

Table 1 Meta‑analysis of HBV prevalence among subgroups in Egypt

HCC Hepatocellular carcinoma, HCV hepatitis C virus, CLD chronic liver disease

Group Subgroup No. of 
estimates

Sample size (n) Pooled 
proportion 
(%)

95% CI (%) Heterogeneity

I2% 
(inconsistency)

Cochran Q P value

Low‑risk Children below 
20 years with a history 
of HBV vaccination 
during infancy

8 5960 0.69 [0.23:1.4] 76.2 29.4 0.0001

Healthy adults 12 68,494 2.4 [1.28: 3.9] 74.3 42.8  < 0.0001

Pregnant women 9 5522 2.95 [1.6:4.6] 89.8 78.3  < 0.0001

blood donors 15 750,515 1.8 [1.4:2.3] 99.4 2235  < 0.0001

total 44 830,491 1.93 [1.55:2.35] 99 4452.6  < 0.0001

Intermediate‑risk Health care workers 7 2554 1.1 [0.55:1.8] 53.9 13 0.043

Other workers 3 2502 2.73 [1.26:4.73] 83.9 12.4 0.002

total 10 5056

High‑risk Patients with hemo‑
lytic anemia and 
hemodialysis patients

10 1440 6.34 HBV‑infected 95.8 216.3  < 0.0001

direct contact with 
HBV‑infected patients

1 154 – – – – –

HIV‑infected patient 1 141 – – – – –

total 12 1735 5.86 [1.8:12] 95.2 230.4  < 0.0001

Liver related condi‑
tions

HCC 2 2362 18.6 [4.69:38.9] 99.2 125.6  < 0.0001

HCV 2 308 1.57 [0.49:3.25] 0 0.257 0.6117

CLD 2 21,215 34 [8.8:65.59] 97.5 40  < 0.0001

Total 23,885

Special cases Patients with malig‑
nancies

6 526 25.5 [14.37:38.6] 89.5 47.6  < 0.0001

Heterogeneous cases 4 345 2.27 [0.95:4.1] 2.7 3.08 0.3788

Overall total 82 862,037 3.67 [3:4.39] 99.5 15,617  < 0.0001
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Fig. 2 Forest plot of HBV seroprevalence among the low‑risk population
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Patients with liver‑related conditions
Four studies reporting six incidences of HBV infection, 
two on HCC, two on HCV, and two on patients with 
chronic liver diseases were included. The total sample 
size for these studies was 23,885. Patients with chronic 
liver disease had the highest prevalence of 34% (95% CI; 
8.8:65.59), followed by HCC patients with 18.6% (95% CI; 
4.69:38.9), while the prevalence was the lowest in HCV-
infected patients at 1.57% (95% CI; 0.49:3.25) (Figs.  11, 
12, 13, respectively).

Special clinical cases
Six studies reported HBsAg prevalence in patients with 
malignancies with a pooled proportion of 25.5% (95% 
CI; 14.37:38.6) and a total sample size of 526 (Table  1; 
Fig. 14).

Another four studies reported HBsAg prevalence in 
patients with rheumatoid arthritis and diabetes mellitus, 
with a total sample size of 345 and a pooled prevalence of 
2.27% (95% CI: 0.95: 4.1) (Fig. 15).

Sub‑group analyses based on gender and setting
Nine studies reporting HBV prevalence among male 
participants compared to female participants revealed 
a higher prevalence among males than females at 3.75% 

and 2.2%, respectively (Table  2) (Additional file  1: Figs. 
S2, S3). While eight studies comparing HBV preva-
lence in urban and rural settings found nearly similar 
HBV prevalence rates of 2.43% and 2.15%, respectively 
(Table  2) (Additional file  1: Figs. S4, S5, Tables S9, S10 
present the characteristics of the studies according to 
gender and setting, respectively.

Discussion
Infection with the Hepatitis B virus (HBV) is a major 
threat to global public health, particularly in develop-
ing countries [90, 91]. Egypt has one of the highest HCV 
prevalences in the world [92]. In spite of this, there is still 
no accurate estimation of the level of HBV prevalence 
at the national level in Egypt. In 2015, the World Health 
Organization (WHO) set a target to eliminate hepa-
titis B by the year 2030. In compliance with this target, 
we performed a systematic review with meta-analysis to 
overcome the shortcomings of individual research and 
promote an improved understanding of HBV epidemi-
ology, provide the evidence necessary to guide research, 
policy, and programmatic efforts in Egypt, and highlight 
the need for additional follow-up research and preventive 
measures in subpopulations with high HBV prevalence.

Fig. 3 Forest plot of Children below 20 years of age with a history of HBV vaccination during infancy



Page 8 of 19Azzam et al. BMC Infectious Diseases          (2023) 23:151 

Levels  of  HBV  endemicity  based  on  HBsAg  prev-
alence have been classified into four categories: 
low (2%),  lower-intermediate (2–4.99%), higher-inter-
mediate  (5–7.99%),  and  high  (≥ 8) [93]. Accordingly, 
the endemicity level of HBV infection in Egypt should 
be classified as lower-intermediate with a pooled 
prevalence of 3.67 (95% CI; 3: 4.39). A meta-analysis 
on the global prevalence of HBV infection done in the 
general population (blood donors, healthcare work-
ers (HCWs), and pregnant women) estimated a 1.71% 
(95% CI; 1.67–1.76) HBsAg prevalence in Egypt [10]. 
However, that meta-analysis included studies from 
1965 to 2013 without information on the source of 
data for each country. In addition, the review pro-
vided a pooled estimate of prevalence with no data on 
populations at-risk, at whom interventions should be 
primarily aimed. Similar studies found that rural areas 
had a higher prevalence of HBV than urban areas [94–
97]. According to the current analysis, however, HBV 
prevalence was greater in urban than rural regions, 

at 2.43% and 2.15%, respectively, but their 95% confi-
dence intervals overlapped, which is likely explained 
by an equally uninformed population on health 
and hygiene measures. Males were more likely than 
females to be infected with HBV (3.75% vs. 2.2%), but 
their 95% confidence intervals overlapped. This can 
be attributed to a tendency for Egyptian men to spend 
more time outdoors, making them more exposed to 
HBV infection.

The overall pooled HBV prevalence estimate among 
low-risk populations (1.93%) was significantly lower than 
previous meta-analysis of HBsAg prevalence in Egypt 
among healthy individuals (6.7%), which included studies 
from 1983 to 2002 [15]. Such a decrease in HBsAg preva-
lence may be attributed to the introduction of the HBV 
vaccination in 1992. The first step towards the eventual 
eradication of hepatitis B is the universal immunization 
of infants. In Egypt, the HBV vaccination program was 
applied in 1992 with a schedule of 2, 4, and 6 months of 

Fig. 4 Forest plot of HBV among healthy adults
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age [98]. Among all studied populations, children under 
20 with a history of HBV vaccination in infancy had the 
lowest prevalence of 0.69%, indicating that HBV vaccina-
tion during infancy in Egypt provides adequate protec-
tion. The responsiveness to the HBV vaccine was also 
evaluated using the prevalence of unprotective levels of 
anti-HBs (< 10  IU/L) in a population with a history of 
infancy vaccination, which clearly demonstrated a high 
incidence of unprotective levels of anti-HBs over time, 
i.e., unprotective levels of anti-HBs were less common in 
children under 5 years and highest in those over 15 years 
(Additional file  1: Table  S8). Long-term HBV vaccine 
protection should be investigated further in populations 
more than 20  years post-primary vaccination by assess-
ing breakthrough infection and anti-HBs levels.  The 
prevalence of HBV in pregnant females was the highest 
among the low-risk groups, with a pooled prevalence of 
2.9%, but 95% CI overlapped. Hepatitis B is most com-
monly transmitted from mother to child during birth 
(vertical transmission) as well as horizontally during 
early childhood. These routes are also responsible for the 
vast majority of chronic infections [99]. Efforts should 
be coordinated to eliminate these transmission routes in 

Egypt as being the most important strategy to control the 
HBV epidemic. Pregnant women should be screened dur-
ing their antenatal care, and newborns of infected moth-
ers should be given hepatitis B immunoglobulin (HBIG). 
Transfusion of blood or blood products can result in the 
spread of infectious diseases when proper procedures are 
not followed. Our results revealed a relatively low preva-
lence of HBV infection among blood donors (1.8%), and 
this may be due to only healthy people aged 18–60 being 
allowed for blood donation.

A 2002 survey of Egyptian HCWs reported unsafe 
practices in the use and disposal of sharps and deter-
mined that HCWs had an average of 4.9 needlestick inju-
ries per year [100]. Unexpectedly, the pooled prevalence 
of HBV infection among healthcare workers was low at 
1.1% despite occupational exposure. This low prevalence 
may be explained by healthcare workers’ growing under-
standing and awareness of infection control. HBV is sta-
ble on environmental surfaces for at least 7  days [101] 
therefore, it can be transmitted through accidental inju-
ries to at-risk individuals as a result of their occupational 
exposure, e.g., sewage and waste workers and barbers and 
their clients. According to the three studies discussing 

Fig. 5 Forest plot of HBV among pregnant women



Page 10 of 19Azzam et al. BMC Infectious Diseases          (2023) 23:151 

this issue, HBV prevalence in barbers and their clients 
(4%) was higher than in waste workers and sewage work-
ers (1.49% and 2.93%, respectively), suggesting a higher 
need for protection and follow-up for barbers.

Patients with hemolytic anemia and hemodialysis 
patients are especially vulnerable to infections, including 
HBV. According to the current analysis, the pooled HBV 
prevalence among those subpopulations is estimated at 
6.34%. Strict adherence to standard infection prevention 
measures, regular screening of HBV markers, and, finally, 
HBV immunization for all patients may help minimize 
the incidence.

The  high  pooled  estimates  for  HBsAg  prev-
alence  in  patients  with  liver-related  disor-

ders,  such  as  hepatocellular  carcinoma  and  liver  dis-
ease  patients  (Table  1)  reflect  the  important  role 
that  HBV  plays  in  the  incidence  of  liver  dis-
eases  in  Egypt. Two studies found a prevalence of 
1.57% of HBV among chronically infected patients 
with HCV (Additional file  1: Table  S6). This may be 
explained by the ability of HCV to inhibit HBV rep-
lication, leading to a greater incidence of occult HBV 
(HBV DNA-positive and HBsAg-negative) [102, 103], 
which was not evaluated in the two studies and may 
have contributed to the low prevalence.

In addition to the patients’ immunosuppressed states, 
patients with cancer frequently need several transfu-
sions and are more likely to contract blood-transmissible 

Fig. 6 Forest plot of HBV among blood donors



Page 11 of 19Azzam et al. BMC Infectious Diseases          (2023) 23:151  

Fig. 7 Forest plot of HBV seroprevalence among Health care workers

Fig. 8 Forest plot of HBV seroprevalence among barbers, waste, and sewage workers
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diseases like HBV. This may explain the high incidence 
rate of HBV among patients with cancer (25.5%).

This current review provides the most updated figures 
regarding HBV prevalence and reflects the current situ-
ation in Egypt. However, there are several limitations to 
this review: First, studies used a variety of screening kits, 
and there may have been a difference in sensitivity and 
specificity between study periods, resulting in the differ-
ent prevalence rates. Second, some studies had a small 
sample size. Third, not all studies reported the preva-
lence of HBV in rural compared to urban areas or males 
compared to females. Fourth, the overall prevalence may 
not be entirely representative of a true national preva-
lence, as there is no data about HBsAg prevalence in 
some regions.

Conclusion
Our review highlights the prevalence of HBsAg in 
Egypt in the last two decades, particularly in those 
at high risk, for whom intervention should be tar-
geted. More effort is needed to reduce infection rates 
by screening blood and blood products more thor-
oughly and emphasizing vaccination for those at high 
risk of infection. The universal immunization program, 
implemented in Egypt more than three decades ago, 
appeared to be effective. But universal antenatal hepa-
titis B virus screening programs also need to be imple-
mented. Finally, community awareness will be required 
to properly address Egypt’s HBV problem.

Fig. 9 Forest plot of HBV seroprevalence among high‑risk population
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Fig. 10 Forest plot of HBV seroprevalence among Patients with hemolytic anemia requiring blood transfusion or with end‑stage renal failure 
requiring hemodialysis

Fig. 11 Forest plot of HBV prevalence among patients with chronic liver disease
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Fig. 12 Forest plot of HBV seroprevalence among Patients HCC

Fig. 13 Forest plot of HBV seroprevalence among Patients with HCV
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Fig. 14 Forest plot of HBV seroprevalence among Patients With malignancies

Fig. 15 Forest plot of HBV seroprevalence among patients with heterogeneous clinical cases
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