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Original Article

Background/Aims: Middle Eastern countries, including Saudi Arabia to some extent, are endemic for 
chronic hepatitis B (CHB) infection which could be associated with high mortality and comorbidities risk. 
However, limited data characterizing this CHB population exists. Our aim was to characterize and compare 
CHB patients in 2015 with those in 2010 and 2012 in Saudi Arabia.
Patients and Methods: We conducted and compared three cross-sectional analyses of adult patients with 
CHB defined as either positive hepatitis B surface antigen or documented CHB history in 2010, 2012, and 
2015. Data were accessed from the multicenter Systematic Observatory Liver Disease Registry (SOLID).
Results: A total of 765 CHB patients were identified in 2010 (n = 274), 2012 (n = 256), and 2015 (n = 235). Median 
age was significantly higher in 2015 (47 years) compared to 2010 and 2012 (42 years; P < 0.05). The proportions 
of patients with hepatocellular carcinoma (range 1–12%) and cirrhosis (range 5–23%) were significantly higher in 
2015 compared to 2010 and 2012 (P < 0.05). Compared to 2010, patients in 2015 had significantly (P < 0.05) 
higher prevalence of coronary artery disease (10% vs. 4%) and hyperbilirubinemia (18% vs. 9%). Although not 
significant, there was a numerical increase in 2015 in chronic kidney disease (9% vs. 7% in 2010; P = 0.559) and 
hepatic steatosis (32% vs. 25% in 2010; P = 0.074). Significantly more patients in 2015 (P < 0.05) were treatment 
experienced (23% vs. 5% in 2010/2012) and switched treatment (17% vs. 1–2% in 2010/2012).
Conclusions: Between 2010 and 2015, the CHB population in Saudi Arabia had significantly aged and was 
more likely to develop liver disease sequelae and other comorbidities.
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INTRODUCTION

The hepatitis B virus (HBV) is a small, partially 
double-stranded DNA virus often transmitted by exposure 
to infectious blood or bodily fluids.[1] The diagnosis of  
HBV infection and its associated disease is often based 
on a constellation of  clinical, biochemical, histological 
and serological findings.[2] Patients with chronic hepatitis 
B (CHB) are at an increased risk of  developing liver-related 
complications, including cirrhosis, hepatic decompensation 
and hepatocellular carcinoma (HCC).[3]

Approximately, 257 million people have CHB globally, 
with 887,000 deaths from HBV-related cirrhosis or HCC 
in 2015.[4] In the Middle East, Saudi Arabia and Jordan are 
classified as highly endemic for CHB by the World Health 
Organization (WHO), while Turkey and Pakistan are 
classified as having intermediate endemicity.[5] Evaluation 
studies of  the HBV vaccine program implemented in 
1989 in Saudi Arabia showed that the vaccine was highly 
efficacious and was associated with a marked decline of  
HBV infection in Saudi Arabia.[6-8] The prevalence of  
HBV infection in Saudi Arabia has been assessed in several 
studies among blood donors based on hepatitis B surface 
antigen (HBsAg) positivity, with values ranging from 1.5 
to 2.6%.[9-11] However, the HBsAg prevalence in the Saudi 
population greater than 40 years of  age was estimated 
to fall in the 3–6% range.[11] There are currently no large 
epidemiological or health economic studies that accurately 
estimate the burden of  CHB in the Middle East, however, 
the burden of  disease is considered high based on clinical 
observation and deaths from CHB complications.[5]

Given the nature of  disease progression, the primary 
goals of  CHB treatment are sustained viral suppression, 
normalization of  alanine aminotransferase (ALT), and 
prevention of  the development and progression of  the 
HBV-related liver disease.[12] Treatment guidelines for the 
management of  CHB in Middle Eastern countries are often 
developed based on existing international guidelines.[13–16] 
Commonly recommended antiviral agents as first-line 
treatment of  CHB in Saudi Arabia include the nucleo(s) 
tide analogs (NAs), tenofovir disoproxil fumarate (TDF) 
and entecavir (ETV) in treatment naïve patients.[17]

Results from a recent study using United States (USA) 
administrative healthcare claims between 2005 and 2016 
suggest that CHB patients are getting older and thus 
their overall health profile, including the prevalence of  
non-liver-related comorbidities are increasing.[18] Although 
previous studies have aimed to characterize the age, 
prevalence of  comorbidities, and concomitant medications 

among CHB patients in the USA, limited evidence is 
available in the Middle East. Therefore, further studies are 
required to fully characterize the CHB population to ensure 
adequate management of  comorbidities and appropriate 
treatment planning.

The objective of  the current study was to characterize and 
compare CHB patients in 2015 with those in 2010 and 2012 
in Saudi Arabia in terms of  baseline demographics, liver and 
non-liver-related comorbidities, concomitant medications 
and CHB-related treatment patterns.

PATIENTS AND METHODS

The current study performed three cross-sectional analyses 
using data from the Systematic Observatory Liver Disease 
Registry (SOLID), which was provided by the Liver Disease 
Research Center of  the King Saud University Medical 
City.[17] The SOLID project is a multicenter, observational, 
open-label group of  medical registries that uses annual 
cross-sectional surveys to capture liver disease outcomes 
from Saudi patients who visited five centers, including the 
King Abdulaziz Medical City at Jeddah and Riyadh; King 
Fahd Hospital of  the University, AlKhobar; King Saud 
University Medical City, Riyadh; King Fahad Hospital, 
Jeddah in Saudi Arabia between 2010 and 2016. Each 
participating center’s institutional review board approved 
the SOLID registry project. Since the data are collected 
from medical charts using unidentified patient's individual 
patient informed consent was waived.

Data for the current study were extracted for all patients 
diagnosed with HBV infection in 2010, 2012 and 2015 
as these years contained the largest number of  HBV 
patients available. Patients were included in the study 
if  they were 18 years of  age or older. Various criteria 
were used to determine CHB status (detectable serum 
HBsAg >6 months), including serum HBV DNA, 
hepatitis B e-antigen (HBeAg), and ALT levels. The data 
included were not longitudinal, wherein each year was 
associated with different patients.

Outcomes of interest
The outcomes of  interest for the current study included 
socio-demographic characteristics, the prevalence of  
liver- and non-liver-related comorbidities, concomitant 
medication use and treatment patterns.

Comorbidities of  interest included cirrhosis, HCC, 
coronary artery disease (CAD), hepatic steatosis, 
hyperbilirubinemia, organ transplants, and chronic 
kidney disease (CKD). The proportion of  patients 
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with comorbid CKD was determined using both 
the modification of  diet in renal disease-glomerular 
filtration rate (MDRD-GFR) (GFR <60 mL/min/1.73m2 
for ≥3 months) and Cockcroft-Gault (creatinine 
clearance <60 mg/dL).[19,20]

Treatment exposure was defined as either a previous 
exposure to treatment or a current exposure which started 
prior to clinical admission. Treatment switch was defined 
as a patient currently receiving an HBV treatment that 
was different than previously reported treatments. Patients 
were defined as treatment experienced if  they received at 
least one prior HBV treatment other than the current one.

Statistical analysis
Descriptive stat ist ics were summarized as the 
mean ± standard deviation (SD) for continuous variables, 
while categorical variables were described using percentage 
and number of  subjects in each category. Statistical tests, 
including the Chi-square test for categorical variables and 
the Student’s t-test or Wilcoxon’s test (selection based 
on the normality test) for continuous variables, were 
conducted to assess differences for each outcome. All 
results were presented as a comparison to the year 2015 
and were considered statistically significant if  the P value 
was <0.05. All statistical analyses were performed using 
the SAS version 9.4 (SAS Institute Inc., Cary, NC, USA).

RESULTS

Socio‑demographic characteristics
A total of  766 patients were reported in the SOLID 
registry. All patients but one (non-adult patient) met 
the inclusion criteria for the current study across years 
2010 (n = 274), 2012 (n = 256) and 2015 (n = 235). 
Socio-demographic characteristics of  the included patients 
are shown in Table 1. The majority of  patients were male 
regardless of  the year of  analysis with proportions ranging 
from 60.0% male in 2015 to 63.3% in 2012 (P = 0.546). 

Patients were significantly older in 2015 (46.9 ± 14.3 years) 
compared to 2010 (42.0 ± 13.4 years, P < 0.001) and 
2012 (42.4 ± 13.7 years, P < 0.001), with a higher 
proportion of  patients > 60 years in 2015 (21.3%) 
compared to both 2010 (10.9%) and 2012 (12.9%). No 
significant differences were observed for the height or 
weight of  included patients, however, the body mass index 
of  patients in 2010 was significantly lower than patients in 
2015 (P = 0.045) [Table 1].

Comorbidities
The proportion of  patients with liver- and non-liver-related 
comorbidities is shown in Figure 1. The proportion of  
patients with cirrhosis in 2015 (22.6%) was significantly 
higher than both 2010 (5.5%, P < 0.001) and 2012 (6.3%, 
P < 0.001). Similarly, the frequencies of  HCC (P < 0.001), 
hyperbilirubinemia (P = 0.006 and P = 0.028 compared 
with 2010 and 2012, respectively), and kidney and/or 
liver transplant (P = 0.016 and P = 0.002 compared with 
2010 and 2012, respectively) were significantly higher in 
2015 compared to both 2010 and 2012. The proportion 
of  patients with HCC was 11.9% in 2015, compared 
to 0.7% in 2010 and 0.8% in 2012 (both P < 0.001) 
while that with hyperbilirubinemia was 17.9% in 2015, 
compared to 9.5% in 2010 (P = 0.006) and 10.9% in 
2012 (P = 0.028). Lastly, patients with kidney and/or liver 
transplant were 3.8% in 2015, compared to 0.7% in 2010 
and 0% in 2012 (both P < 0.05).

The frequency of  CAD was significantly higher in 
2015 vs. 2010 (10.2% vs. 4.0%, P = 0.006). No statistically 
significant differences were observed in the frequency of  
CAD between 2015 and 2012 (P = 0.006 and P = 0.074 
compared with 2010 and 2012, respectively) or hepatic 
steatosis (P = 0.074 and P = 0.942 compared with 2010 

Figure 1: Prevalence of comorbidities among chronic hepatitis 
B patients. HCC: Hepatocellular carcinoma. Note: Transplants 
that occurred in study period were liver and kidney transplants. 
*P value ≤0.05 for 2010 or 2012 vs. 2015

Figure 2: Prevalence of chronic kidney disease and coronary artery 
disease among chronic hepatitis B patients. CKD: Chronic kidney 
disease; MDRD‑GFR: Modification of diet in renal disease‑glomerular 
filtration rate; CAD: Coronary artery disease
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and 2012, respectively) among CHB patients in 2010 or 
2012 compared to 2015.

The proportion of  patients with comorbid CKD, as 
measured by both MDRD-GFR[21] and Cockcroft-Gault, 
is shown in Figure 2. There was a trend towards increased 
prevalence of  CKD in 2015 CHB patients (6.8–8.5%) 
compared to both 2010 (6.2–6.6%, P = 0.964 and 
P = 0.560) and 2012 (5.1–5.5%, P = 0.592 and P = 0.304).

Treatment patterns
The treatment pattern of  CHB patients in terms of  
treatment experience and switch is shown in Figure 3. 
More patients in 2015 were treatment experienced (22.6%) 
compared to both 2010 and 2012 (both 5.1%, P < 0.001). 
Similarly, significantly more patients had switched treatments 
in 2015 (17.0%) compared to 2010 (1.5%, P = 0.021) and 
2012 (1.6%, P = 0.025).

The proportion of  patients either previously or currently 
receiving treatment at the time of  analysis is shown in 

Figure 4, as per type of  therapy. The proportion of  patients 
receiving ETV was 34.0% for patients in 2015, compared 
to 3.3% in 2010 and 5.9% in 2012. Patients in 2015 were 
also more likely to have received lamivudine, TDF and 
interferon than in 2010 and 2012, with proportions of  
9.8%, 6.4% and 15.7%, respectively. Additionally, the 
overall mean duration on treatment was numerically higher 
in 2015 compared to 2010 and 2012, although statistical 
significance was not observed (data not shown).

DISCUSSION

Saudi CHB patients have aged significantly between 2010 and 
2015 with more patients >60 years of  age in 2015 compared 
to both 2010 and 2012. More importantly, the CHB 
population in 2015 had a higher proportion of  patients with 
comorbidities, such as cirrhosis, HCC, or CAD, and have 
either switched treatment or been treatment-experienced. 
There was also a trend towards higher CKD prevalence 
among 2015 CHB patients (7–9%) compared to both 2010 
and 2012. This result is also higher than the prevalence of  
CKD observed among the general population in Saudi 
Arabia in 2010 from a previous study (<6%).[21]

The results of  the current study are consistent with 
previously published observations in the United States 
CHB patients demonstrating an incremental prevalence 
of  CHB-associated and non-associated comorbidities 
with increasing age.[18] The proportion of  CHB patients 
with diabetes and cardiovascular risk factors, such as 
hypertension and hyperlipidemia, increased significantly 
between 2006 and 2015 in USA. These results have potential 
implications for the management of  disease and treatment 
patterns in aging patients with existing comorbidities. The 
current preferred NA treatment regimens by the European 
Association for the Study of  the Liver (EASL) are ETV, 
TDF and tenofovir alafenamide (TAF) as monotherapies. 
However, due to their more attractive safety profile, TAF or 

Figure 3: Chronic hepatitis B treatment patterns – proportion 
of treatment experienced or treatment switched patients. Note: 
Treatment switch was defined as patients receiving a current hepatitis 
B virus treatment different than the reported previous treatments. 
*P value ≤0.05 for 2010 or 2012 vs. 2015

Table 1: Socio‑demographic characteristics of chronic hepatitis B patients
Characteristic 2010 (n=274) 2012 (n=256) 2015 (n=235)

Value P vs. 2015 Mean 
(SD)/n(%)

P vs. 2015

Age (years) ‑ Mean (SD) 41.97 (13.40)* <0.001 42.38 (13.68)* <0.001 46.88 (14.29)
Age group ‑ n (%)

18‑30 70 (25.55%) 54 (21.09%) 24 (10.21%)
30‑40 50 (18.25%) 62 (24.22%) 58 (24.68%)
40‑50 70 (25.55%) 65 (25.39%) 57 (24.26%)
50‑60 54 (19.71%) 42 (16.41%) 46 (19.57%)
60‑70 21 (7.66%) 23 (8.98%) 31 (13.19%)
≥70 9 (3.28%) 10 (3.91%) 19 (8.09%)

Sex (male) ‑ n (%) 172 (62.77%) 0.522 162 (63.28%) 0.546 141 (60%)
Height (cm) ‑ Mean (SD) 162.38 (9.12) 0.313 163.87 (8.58) 0.644 163.27 (9.48)
Weight (kg) ‑ Mean (SD) 75.64 (17.71) 0.066 79.90 (19.84) 0.376 78.20 (17.99)
BMI ‑ Mean (SD) 28.77 (7.05)* 0.045 29.81 (7.39) 0.766 29.27 (5.97)

BMI=Body mass index, SD=Standard deviation *P≤0.05 for 2010 or 2012 vs. 2015
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ETV may be preferred treatment options in older patients 
with comorbidities, including patients with decompensated 
disease and kidney dysfunction.[22] Overall the data 
show that patients are more likely to be on treatment as 
time progresses. This shows an encouraging trend that 
CHB patients are being treated, but there is still a need 
for increased screening and linkage-to-care as a large 
proportion of  CHB patients remain untreated.

In the general population, the likelihood of  developing 
chronic disease and comorbidities also increases, 
proportional to life expectancy. The main chronic diseases 
include, but are not limited to, ischemic cardiovascular 
disease, cerebrovascular disease, diabetes, cancer and 
depression. A previous hospital-based study showed 
an increasing prevalence of  non-alcoholic fatty liver 
disease (NAFLD) in Saudi Arabia, from mild steatosis 
to non-alcoholic steatohepatitis (NASH).[23] Based on a 
model of  disease burden in Saudi Arabia, the prevalence 
of  NAFLD was estimated to be 25.7% in 2017 and 31.7% 
by 2030; the prevalence of  NASH was estimated to be 
4.2% in 2017 and 6.8% by 2030.[24] The relatively large 
increase in NASH prevalence is primarily due to aging of  
the population and disease progression. High rates of  adult 
obesity, type 2 diabetes mellitus and an aging population 
are expected to be associated with an increase in advanced 
liver disease and mortality due to NAFLD or NASH.[24]

Although the liver is an organ which maintains its homeostatic 
functions with age, the ability of  the liver to regenerate 
reduces with age which may have an impact on the natural 
history of  liver diseases.[25] A retrospective study on the impact 
of  advancing age in patients with alcoholic liver disease 
showed that elderly patients reported more severe symptoms 
and a higher mortality than younger patients.[26] Moreover, 

age is also considered a risk factor for severe liver fibrosis, as 
hepatic diseases, such as NAFLD or HCV, progress more 
frequently to liver fibrosis in older patients.[27,28]

The increase in advanced liver disease prevalence may also 
be associated with a higher rate of  detection, which in 
turn may be related to greater use of  non-invasive tools 
for the diagnosis of  liver diseases, particularly in patients 
with hepatitis B. Several publications showed the effective 
diagnostic performance of  non-invasive tools, such as 
transient elastography (TE), in predicting the stage of  
fibrosis in patients with chronic viral hepatitis.[29,30] Moreover, 
a previously published study on a community-based 
population aged 45 years or older found that liver stiffness 
measurement was useful to detect chronic liver disease, such 
as NAFLD or alcoholic liver disease, in patients without 
known liver disease.[31] Numerous robust non-invasive 
tools have been recently developed leading to a reduced 
need for invasive liver biopsy, which has resulted in risk 
diminution, lower costs and better patients' acceptance.[32] 
An increasing reliance on such non-invasive tests in CHB 
patients is not limited to TE, as demonstrated by recent 
studies highlighting the role of  fibrosis identification 
and disease monitoring by combination biomarkers or 
quantitative HBsAg levels.[33] Such measures may further 
boost the pool of  patients identified with significant fibrosis 
and “occult” cirrhosis, thereby bringing an ever-increasing 
cohort of  previously unrecognized and mischaracterized 
patients into treatment eligibility.

Advancing age and associated comorbidity profiles of  CHB 
patients should be considered in disease management. 
Polypharmacy may sometimes be necessary, but can be 
associated with an increased risk of  adverse outcomes, such 
as non-adherence, adverse events, and contraindicated drug 
combinations. Non-adherence is a key issue for patients 
with CHB as the effectiveness of  anti-HBV treatments 
and virological suppression are associated with adherence, 
which is a major determinant of  liver disease progression 
and mortality.[34] Nonetheless, if  compliance to treatment 
is preserved, more than 95% of  patients treated with the 
newer, orally administered, highly potent NAs TDF and 
ETV achieve virologic remission.

However, evolution towards a finite treatment in CHB 
has generated considerable interest, particularly following 
successful HBsAg seroconversion. Since currently available 
NA cannot eliminate cccDNA persisting in the nucleus of  
hepatocyte, HBV infection cannot be cured. At present, 
there are many compounds in development for CHB, 
aiming towards a functional and virologic cure, including 
entry inhibitors, direct acting antivirals, capsid effectors and 

Figure 4: Chronic hepatitis B treatment patterns – current or past 
hepatitis B virus (HBV) treatments. Note: Treatment received defined as 
either: A. Previous exposure to the treatment or B. Current exposure to 
the treatment which started before the clinical admission. The treatment 
categories are not exclusive i.e., one patient may have received several 
different HBV treatments
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gene-editing approaches.[35] Clearly, a cure would remove 
much of  the current HBV-associated disease burden, 
particularly in the population >35 years of  age which 
accounts for the vast majority of  the infected pool of  
patients, and where much of  the comorbidities exist.[6-8,11]

The current study had several limitations, primarily related 
to data availability. Due to the design of  the SOLID project, 
which compiled data from annual cross-sectional surveys, 
the current study performed three separate cross-sectional 
analyses. Ideally, the study would have been a longitudinal 
analysis where the same patients were followed over time 
to assess the evolution of  the CHB population. Other 
limitations to the current study include the small sample size 
of  CHB patients at each of  the three selected time points, 
especially compared to previous studies.[18] Additionally, our 
insight into the evolution of  CHB in Saudi Arabia would 
be incomplete without a robust discussion on confounding 
factors that may account for the greater prevalence of  liver 
diseases sequelae in more recent years. For instance, a more 
liberal and widespread usage of  TE within the country 
has allowed for the diagnosis of  “occult” cirrhosis with 
increasing frequency. An accelerated incidence of  NASH 
within the population, as recently reported,[25] may also have 
accounted for a greater prevalence of  liver-related morbidity, 
compounding the effect, and complicating the natural history 
of  CHB. This is evident by the higher body mass index of  
patients in 2015 as compared to those in earlier years as 
shown in our study. Moreover, the same comorbid states 
that account for NASH could also potentially account for 
greater prevalence of  CKD and CAD. Finally, it is worthy 
to note that the CHB patients included in the current study 
may not be generalizable to either the entire Saudi Arabian 
population or the Middle East as a whole.

To conclude, this observational retrospective study 
reported that CHB patients in Saudi Arabia were older in 
2015 compared to 2010 and 2012. These patients were also 
more likely to develop comorbidities, including cirrhosis, 
HCC and CAD, and to have been treatment experienced or 
undergone treatment switch. This knowledge offers further 
impetus to the case to intensively screen, identify, and offer 
early treatment to the HBV-infected population in Saudi 
Arabia. Further research is required to better characterize 
the CHB population in endemic areas, including the Middle 
East, to ensure appropriate management of  the disease.
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