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Introduction
Introduction: The prevalence of chronic hepatitis B virus (HBV) in Oman was estimated to have been 2-7% prior to the introduction of
vaccination. However, HBV remains a major concern among unvaccinated individuals, especially older adults.
Objective: The study aim is to describe the epidemiological characteristics of HBV positive patients at a specialized liver clinic at the Armed
Forces Hospital, between January 2009 and December 2019. A retrospective cohort study was undertaken, and secondary data were obtained from
electronic medical records.

Results: 593 patients with positive HBV serology were identified. Fifty-nine percent of patients were male, with a mean age of 42 years (SD:
10.05) compared to females (43 years, SD: 10.70). Eighty-five percent (492/580) of the patients were treatment naïve. Eighty-eight percent showed
detectable HBV viremia. The median level of HBV DNA among chronic hepatitis BV patients who are HBeAg-positive was significantly higher: 1 884
847 IU/ml (IQR: 81662-486924145), as compared to the rest of chronic hepatitis BV patients: 339 IU/ml (IQR: 33.5-3366). Elevated ALT (≥ 40 IU/
ml) was found in 29% of the patients. liver abnormalities were detected by ultrasound in 28% (165) of patients. Treatment was introduced in 15%
of patients.
Conclusion: The majority of HBV patients were seronegative for HB-Ag and were born before the vaccination era. Therefore, these patients with
hepatitis B in dormancy do not need treatment, but regular monitoring and follow-up.

Keywords: HBV; Epidemiology; HBV DNA; HBe-Ag; Oman

Introduction
Viral hepatitis is a silent epidemic with serious impact on
people, communities, and the overall health system. The World

Health Organisation (WHO) launched the Global Health Sector
Strategy on Viral Hepatitis 2016-2021 towards the Elimination
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of HBV and provisional guidance for country validation of viral
hepatitis elimination in June 2021 [1]. In 2019, an estimated
296 million persons (3.8% of the population) were infected with
the chronic hepatitis B virus (HBV) worldwide [1]. The World
Health Organization (WHO) estimates the number of hepatitis
B-related deaths in 2019 at 820,000 [450,000–950,000] [2]. The
WHO estimates that about 3.3% of the people from the Eastern
Mediterranean Region (EMR) are infected with chronic HBV where
Yemen (12.7%-18.5%), Sudan (5%-8.2%) and Somalia (5.6%21.3%) are the most affected [3].
In Oman, prior to the introduction of vaccination (1989), the
prevalence of chronic HBV infection was estimated at 2% to 7%
[4]. Hepatitis B vaccine was administered 2, 4 and 6 months. The
estimated average carrier rate for HBV was 2.5% (2.11-2.9%); and
the number of people living with chronic HBV was modelled at
114,380 (96,850 - 32,931) [5]. A sero-prevalence study conducted
in 2005 revealed that 15 years after the onset of HBV vaccination,
chronic HBV sero-prevalence in children declined from 2.3% in
1990 to 0.5% in 2005 [6]. A study has found that HBV genotypes
D and A are the most common in Oman [7]. In an earlier study,
examining the characteristics of HBV infection in 154 Omani
patients, for the majority of HBV-infected patients, the hepatitis B
e antigen (HBeAg) was negative, and the hepatitis B viral load was
low [8]. In Oman, despite the introduction of HBV immunization,
chronic HBV remains a serious concern in the unvaccinated and the
elderly. Little is known about the current cohort of HBV patients
undergoing treatment in the country’s specialized liver clinic.
This study is intended to describe the clinical and epidemiological
features of a cohort of chronic HBV patients receiving care at a
specialized liver clinic in Oman as part of HBV elimination strategy.

Method

Study design and population
This is a retrospective cohort study of all adult patients with
chronic HBV infections who have been treated and followed up
at the Armed Forces Hospital (AFH), Muscat, Oman, between
January 2009 and December 2019. Data for all treated patients
were recorded electronically and stored in the hospital database
system. For the purposes of this study, only patients who have been
diagnosed with chronic HBV at AFH and for which initial visit files
were available and completed, were included in the study.

Result

Study setting
The AFH is one of four tertiary hospitals in the capital city of
Muscat. The hospital has a dedicated hepatology clinic, adequately
equipped with all supportive equipments. This is one of three liver
clinics within the country. An estimated 65 new cases of HBV are
diagnosed each year. The liver clinic has a dedicated fibroscan
machine and accepts patients from all governorates (provinces) of
Oman.

Data Collection

Secondary data were collected from the hospital’s database
system. The following variables were retrieved: socio-demographic
(age, gender, smoking, alcohol history), hepatitis B serology
including Hepatitis B surface antigen (HBsAg) and antibody (antiHBs), Hepatitis B core antibodies (anti-HBc), Hepatitis B e antigen
(HBeAg) and antibody (anti-HBe), Hepatitis B DNA (HBV DNA), and
liver chemistry tests including bilirubin, albumin, transaminases
(aspartate transaminase, (AST), and alanine transaminase, (ALT)
and alkaline phosphatase, (ALP). Findings of ultrasound of the
abdomen were also collected.

Statistical analysis

Numerical variables such as age and HBV DNA concentrations
were analysed using centrally trended measurements. Categorical
variables such as gender, radiological results and abnormalities
in liver chemistry and hematology tests were calculated as
proportions and displayed in frequency tables. Radiological
results were classified as normal or reported abnormalities, liver
chemistry tests and hematological tests were classified as normal
or abnormal for laboratory reference ranges. A student t-test was
used to identify likely differences between the mean age of men and
women. Patients were classified as HBeAg positive chronic hepatitis
B patients and having a high viral load with the HBV DNA levels >
20,000 IU/ml, and HBeAg negative chronic hepatitis B patients with
HBV DNA levels > 2000 IU/ml [9].

Ethics and permission

Ethical approval was obtained from the Armed Forces Medical
Services Ethics Committee. There was no contact with patients
as the patients’ identifiers were coded; as a result, no informed
consent was obtained. This study abides by the ethical principles of
the Helsinki Declaration.

Table 1: Socio-demographic and risk profile of chronic hepatitis B virus (HBV) and ultrasound findings cohort of patients, Oman, 2009-2019.
Male, n=352 (%)

Female, n=352 (%)

Total Population, N=593 (%)

Risk factors

352 (59)

241 (41)

593 (100)

Smoking

3 (0.85)

0

3 (0.51)

Diabetes

27 (7.7)

9 (4.0)

36 (6.0)

Gender

Alcohol consumption
Hypertension

6 (1.7)

21 (6.0)

0

9 (4.0)

6 (1.0)

30 (5.0)
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Family history of Hepatitis B
Yes
No

80 (23)

60 (25)

140 (24)

119 (33)

82 (34)

201 (34)

153 (44)

Don’t know

Family history of hepatocellular carcinoma
Yes

7 (2.0)

No

256 (72)

Don’t know

89 (25)

99 (41)
1 (0.4)

183 (76)
57 (24)

252 (42)
8 (2)

439 (74)
146 (24)

Figure 1: Chronic Hepatitis B virus (HBV) (N=593) by age group (years).

Data were extracted from initial visits to 593 patients with
chronic HBV who patients that were assessed during the study
period. All the cases were strictly treated in AFH hospital, Fifty-nine
percent (352) of the patients were male. The mean age of the study
population was 43 years (SD: 10.44), not statistically different from
females with the mean age of (43 years SD: 10.70). Eighty-five
percent (270) of participants were between 30 and 40 years old
(Figure 1). Of the total, 0.5% were smokers, alcoholics consumed
(1%), hypertensives (5%), diabetics (6%), and had a familial history
of hepatitis B (24%). Family history of hepatocellular carcinoma
(HCC) was present in (2 %) (Table 1).

Viral hepatitis profile

The initial cohort included 606 patients. Thirteen patients (2%)
had anti-HBs and anti-HBc indicated HBV immunity due to previous

exposure and were therefore excluded from the final analysis.
Eighty-eight percent of patients (509) had detectable HBV DNA
(>10 IU/ml). The median of HBV DNA level of the study population
was 1239 IU/ml (QIC: 172-9324). Males had a greater median
HBV DNA concentration (2046 IU/ml) than females (459 IU/ml).
Ninety-four percent of patients (545) had HBeAg-negative chronic
HBV. The median HBV DNA level for HBeAg- negative chronic HBV
patients was 339 IU/ml (IQR: 33.5-3366). Ten percent (57) patients
with HBeAg-negative chronic HBV were considered to have had a
high viral load (HBV DNA > 2000 IU/mL). Six percent of chronic
HBV patients (35) were HBeAg-positive. The median of HBV DNA
level in these patients with HBeAg positive chronic hepatitis B was
1,884,847 IU/ml (IQR 81662-486924145). Twenty-nine (83%) of
chronic HBV HBeAg-positive patients with chronic hepatitis B had
a high viral load (HBV DNA > 20,000 IU/ml) (Figure 2).

Table 2: Chronic hepatitis B virus (HBV) ultrasound profile of cohort of patients, Oman, 2009-2019.
Ultrasound abnormality

Male, n=345 (%)

Female, n=235 (%)

Total population, n=580 (%)

117 (34)

48 (20)

165 (29)

Liver
Yes
No

180 (53)

153 (15)

333 (57)
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Not done
Spleen

48 (13)

34 (15)

82 (14)

Yes

13 (4)

2 (1)

15 (3)

No

Not done

276 (80)

201 (86)

56 (16)

32 (14)

477 (82)
88 (15)

Figure 2: Whisker plot of Viral HBV DNA, HBeAg and HBeAb level per 1000 IU.

Liver chemistry test abnormalities
Twenty-nine percent (167) of patients had high ALT (≥ 40 IU/
ml), while 14 percent (80) had high AST (≥ 40 IU/ml). The mean
ALT levels for males (55.25 IU/ml) were not significantly different
from that for females (51.45 IU/ml). Although the mean AST level
for males were significantly higher (75.80 IU/ml) than for females
(39.26 IU/ml), these differences were not clinically significant. The
AST and ALT mean was deflected to the right because of numerous
outliers.

Radiological abnormalities

During the initial consultation, 28% (165) of patients exhibited
liver abnormalities detected by liver ultrasonography. This
included hepatomegaly, altered liver echotexture, fatty liver and
radiological characteristics of liver cirrhosis. Fifteen patients (3%)
had splenomegaly, indicating portal hypertension (Table 2).

Treatment status

Eighty-five percent (492/580) of the patients were treatment
naïve. Of the 15% (88) treated patients, 9% used tenofovir, 4.3%
used entercavir, 1% used adenovirus and 0.7% used lamuvidin.

Discussion

HBV infection is still a major concern in Oman. The mean age of
the patients in this study was 43 years (SD: 10.44) and the median

age was 41 years (IQR: 36-46). The majority of the patients were
between 30 and 40 years of age (55%) signifying that these patients
had missed the immunization program, and as such did not receive
the birth dose (within 24 hours) as this was introduced back in 2008
[6] or were born to HBV infected mothers. Another factor that could
have contributed to a higher rate of infection among this group is
the length of time the follow-up vaccination campaigns took to
cover the entire country, thus increasing the risk of unvaccinated
children contracting the infection from infected family members
[10]. The Centers for Disease Control and Prevention (CDC, USA)
recommended that the screening of pregnant women for HBV is the
standard of care, regardless of previous testing or vaccination [11].
This screening would identify patients that might require treatment
as well as infants who require prophylaxis, and other individuals
who are in contact with infected people and who would also benefit
from testing, counselling, vaccination and therapy, if needed.
Patients in the current study (mean age 43 years) were
relatively young. In a study from neighbouring Saudi Arabia the
mean age, among admitted patients was (46.9 ± 14.3 years) [12],
however, in another study from Pakistan the mean age in a tertiary
hospital 7 was (29.86 years, SD: 13.68). The young age of the
Pakistani study might be due to the strength of the country-based
screening program [13]. The current study demonstrates a male
majority (59%), displaying similar results to another hospital-
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based retrospective study of 5 years at a tertiary level hospital in
Saudi Arabia that showed a 60% prevalence in males. Similarly, a
prevalence of 69.23% among men was recorded in Kerala, India.
Further studies in Pakistan found a male prevalence of 79.5% and
68.15%, respectively [14,15].

The prevalence of chronic HBeAg-positive in the current
study is similar to a prospective cohort study amongst 1158
Native Americans throughout Alaska who were tested serially for
HBeAg for a median of 20.5 years [16]. However, the prevalence of
HBeAg-positive in our study, although high, is much lower than in
other countries. In a study from from Nigeria, 19.2% of screened
chronic HBV individuals were found to be HBeAg-positive [17].
Furthermore, a number of studies have shown that HBeAg-positive
chronic hepatitis B tend to have high levels of HBV DNA that were
associated with increased risk of cirrhosis and HCC [18-20]. In
this study, 29% of HBeAg-positive patients had a high HBV DNA
with a similar potential implication on prognosis. The majority
of the patients were HBeAg-negative with low HBV DNA. This is
consistent with previous studies from other parts of the world that
have demonstrated low levels of HBV DNA in low level of HBVDNA
in HBeAg-negative chronic hepatitis B patients [21]. Those patients
who are HBeAg-negative and have low HBV DNA are at lower risk of
progression to cirrhosis, or HCC [21].

Fifty-seven (11%) of the patients who are HBeAg-negative had
high viral load (> 2000 IU/ml). This high level of HBV DNA among
HBe-Ag negative patients that could be attributed to the presence
of pre-core and core mutations, may render them vulnerable to
develop advanced hepatic fibrosis [22,23]. Nearly one-third of our
cohort had a high ALT level of ≥ 40 IU/ml. Historically, the upper
limit of normal (ULN) for ALT in males and females was 40IU/
ml. Later studies evaluate the ULN for ALT in both genders among
healthy particpants after excluding common cause of elevated
transaminases such as non-alcoholic steatohepatitis (NASH),
alcohol consumption and chronic HCV infection. The current ULN
for ALT in adult men is 30IU/ml and 19 IU/ml in women [24].
Elevated transaminases are used by all international guidelines
[25,26] to assess disease activity and therefore is an indication for
treatment in addition to other indices. A minimum of two times
ULN is required for treatment following exclusion of other causes
of transaminitis [25,26]. A recent study, looking at a large number
of patients (2991) with chronic HBV and correlating ALT level with
liver histology concluded that an ALT level less than twice ULN is
associated with a low probability of significant inflammation [27].

Study limitation

The design of our study predisposes to a number of limitations.
First, secondary data were obtained. Thus, the integrity of the
results is dependent upon the accuracy and integrity of the data.
For approximately 8% of the patients, there was initially no
information on HBV DNA. Secondly, we did not collect information
on risk factors associated with acquiring hepatitis B infection.
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Finally, the clinical data were not collected.

Conclusion

This study forms the basis of new research into chronic
HBV infection in Oman. It indicates that that the introduction of
childhood vaccination had significantly impacted the rate of HBV
infections in Oman as most of infected patients are among males.
Most of the patients were HBeAg-negative chronic hepatitis HBV
patients with low HBV DNA and required no treatment but longterm follow-up. Further studies are warranted and could include
case-control studies assessing risk factors associated with cirrhosis
and/or HCC.
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