
Saudi Journal of Biological Sciences 28 (2021) 4921–4925
Contents lists available at ScienceDirect

Saudi Journal of Biological Sciences

journal homepage: www.sciencedirect .com
Original article
Prevalence and predictors of non-alcoholic fatty liver disease in tertiary
care hospital of Taif, Saudi Arabia: A retrospective study
https://doi.org/10.1016/j.sjbs.2021.05.063
1319-562X/� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

⇑ Corresponding author at: Department of Clinical Laboratories Sciences, College
of Applied Medical Sciences, Taif University, Taif, Saudi Arabia.

E-mail addresses: a.alamri@tu.edu.sa (A.S. Alamri), sasdaq@gmail.com
(S.M.B. Asdaq).

Peer review under responsibility of King Saud University.

Production and hosting by Elsevier
Abdulhakeem S. Alamri a,b,⇑, Majid Alhomrani a,b, Walaa F. Alsanie a,b, Ahmad Joman Alghamdi c,
Zaher M. Alghamdi a, Abdualmohsen A. Al-Subaie a, Yasser A. Alharthi a, Hesham H. Alqurashi d,
Syed Mohammed Basheeruddin Asdaq e

aDepartment of Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Taif, Saudi Arabia
bCentre of Biomedical Sciences Research (CBSR), Deanship of Scientific Research, Taif University, Saudi Arabia
cDepartment of Radiology, College of Applied Medical Sciences, Taif University, Taif, Saudi Arabia
dDepartment of Hepatology, King Abdulaziz Specialist Hospital, Taif, Saudi Arabia
eDepartment of Pharmacy Practice, College of Pharmacy, AlMaarefa University, Dariyah, 13713 Riyadh, Saudi Arabia

a r t i c l e i n f o a b s t r a c t
Article history:
Received 27 April 2021
Revised 9 May 2021
Accepted 24 May 2021
Available online 1 June 2021

Keywords:
Nonalcoholic fatty liver disease
Obesity
Type 2 diabetes
Risk factors
Age
Fasting blood glucose
Background: The prevalence of nonalcoholic fatty liver disease (NAFLD) in Saudi Arabia is predicted to
exceed 30% by 2030. NAFLD leads to liver fibrosis, thus increasing morbidity and health care burden.
Obesity and diabetes have been strongly associated with NAFLD in different cities in Saudi Arabia.
Objectives: Therefore, we aim to determine the prevalence rate of NAFLD and specific risk factors for
NAFLD among patients of tertiary care hospital of Taif city.
Material and methods: We retrospectively analyzed the medical records of patients for two years, between
Feb 2017 and Feb 2019, (n = 100) referred to the hepatology clinic at King Abdulaziz Specialist Hospital in
Taif. The diagnosis of NAFLD was based on the radiology report for patients who were aged >20 years old.
Other parameters including fasting blood glucose (FBG), platelets count, alanine transaminase (ALT),
aspartate transaminase (AST) and total bilirubin were statistically analyzed.
Results: We found that 40% (P < 0.05) of all patients had NAFLD. The results revealed that a significantly
high number of patients with NAFLD have high FBG levels (75%, P < 0.0001) and total bilirubin (P < 0.05).
Meanwhile, platelet count was significantly reduced in patients with NAFLD (P < 0.05).
Conclusion: NAFLD can be a serious health problem in the Taif region. In addition, high FBG is a significant
specific risk factor for NAFLD. Health care providers should pay more attention to limiting the prevalence
of NAFLD and its risk factors.
� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Over the past few decades, the prevalence of nonalcoholic fatty
liver disease (NAFLD) has significantly increased worldwide (Ge
et al., 2020). reaching up to 24% (Younossi et al., 2018). The Middle
East has been reported to have the second highest prevalence of
NAFLD out of global regions. A recent observational study found
that Saudi Arabia and other Gulf countries had the highest preva-
lence rate of NAFLD between 1990 and 2017 (Ge et al., 2020). Fur-
thermore, Alswat et al. (2018) predicted that the prevalence rate of
NAFLD among the Saudi Arabian population will reach 30% by 2030
(Alswat et al., 2018). Thus, there is an urgent need to investigate
the incidence and prevalence of NAFLD in different areas of Saudi
Arabia to promote different health sector services.

The major risk factors for NAFLD include type 2 diabetes melli-
tus and obesity (Camhi et al., 2011; Jimba et al., 2005; Younossi
et al., 2019). The Middle East region has the second highest
prevalence of overweight and obese individuals (web, 2017).
Approximately 75% of Saudi Arabians are overweight or obese
(Younossi, 2019). It has also been found that NAFLD is commonly
present in type 2 diabetes patients (Younossi et al., 2018).
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It is critical to diagnose NAFLD early in younger patients and
initiate prompt treatment. As age advances, the risk factors, com-
plications, and mortality are increasing. NAFLD is more common
in middle-aged (50–60 years) and older adults (>60 years)
(Bertolotti et al., 2014; Frith et al., 2009). Therefore, it is beneficial
to look at the age groups in the study.

A consequence of NAFLD is an increase in morbidity andmortal-
ity (Ekstedt et al., 2015). NAFLD is a significant contributory factor
to the development of death from cardiovascular diseases
(Younossi et al., 2017). Annual death incidences from liver-
related diseases, such as cardiovascular and NAFLD-related dis-
eases, are expected to hit about 4,500 cases and 4.5 percent in
Saudi Arabia by 2030 (Alswat et al., 2018).

For fatty to fibrotic liver diseases, abdominal ultrasonography
remains the first noninvasive assessment process (Papagianni
et al., 2015). While liver biopsy has been the gold standard for con-
firmation in the past, it is invasive and expensive (Ratziu et al.,
2005). Furthermore, biochemical and hematological markers have
been used as predictors for NAFLD diagnosis (Fracanzani et al.,
2008), but they are not conclusive (Yoneda et al., 2011). Liver
enzymes including alanine transaminase (ALT), aspartate transam-
inase (AST), alkaline phosphatase (ALP), and bilirubin have been
linked to liver disease, although some studies haven’t found them
to be significant (Browning et al., 2004; Fracanzani et al., 2008).

The prevalence of NAFLD among Taif patients has yet to be
determined. As a result, the aim of this study was to find out
how common NAFLD is among patients at King Abdulaziz Special-
ist Hospital in Taif, Saudi Arabia. In addition, an attempt was made
to investigate the risk factors for NAFLD among them.
2. Materials and methods

This retrospective study was ethically approved by the
directorate of health affairs in Taif (IRB registration number:
HAP-02-T-067; approval number: 183).

We collected data from the medical records of patients for two
years, between Feb 2017 and Feb 2019, (n = 100) who were
referred to the hepatology clinic at King Abdulaziz Specialist
Hospital (KASH) in Taif. On the basis of the radiologist’s reports,
only 100 cases who were reported to be with fatty livers and aged
>20 years were included in the study. Laboratory investigation
reports for fasting blood glucose (FBG), ALT, AST, ALP, total biliru-
bin (TB), platelet count, hepatitis B virus (HBV), and hepatitis C
virus (HCV) were collected (Table 1). Patients data with HBV,
HCV positive, and/or confirmed hepatocarcinoma results were
excluded from the study.
Fig. 1. Proportions of patients with and without NAFLD.
2.1. Statistical analysis

A parametric unpaired t test with Welch’s correction was used
to detect changes in the FBG in the NAFLD group and compare
changes in TB, AST, ALT, ALP, and platelet count parameters
between NAFLD and non-NAFLD groups. Post hoc two-tailed t-
Table 1
General characteristics of patients enrolled in this study.

No. of patients (%) Sau

Patients from hepatology clinic 100 90
Patients with hepatocellular carcinoma 3 3
Patients with Hepatitis A 0 0
Patients with Hepatitis B 4 4
Patients with Hepatitis C 4 2
Patients with fasting blood glucose > 100 mg/dL 64 60
Patients with AST > 34 U/L 34 31
Patients with ALT > 55 U/L 17 16
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tests were used to test statistical significance (P < 0.05) for differ-
ences between the groups. Significance levels: P < 0.05 (*),
P < 0.005 (**), P < 0.0005 (***), and P < 0.0001 (****). All data is pre-
sented as mean ± standard deviation of the group. The statistical
analysis was performed using GraphPad Prism software (version
8.4.3).
3. Results

3.1. Prevalence of NAFLD among patients referred to the hepatology
clinic

All of the data in this study was almost evenly distributed
between male (47%) and female (53%) patients, with ages ranging
from 22 to 111 years old and 90 percent of them being Saudi
patients (Table 1). Notably, there is a direct relationship between
liver disease and a rise in serum FBG levels (Table 1).

On the basis of the radiology reports, 43% of all patients had
NAFLD, but none of them had liver biopsies to verify the radiology
report. Furthermore, approximately 3% of patients were excluded
from the study because they had hepatitis B or C. Therefore, only
40% of patients were considered as patients with NAFLD
(P < 0.0189) and included in our study for further analysis (Fig. 1).
3.2. Prevalence of NAFLD with age

Our results indicate that age can be a risk factor for NAFLD. A
significant (P < 0.001) relationship was observed between age of
the participants and occurrence of NAFLD. Approximately 90% of
patients with NAFLD were above 30 years old (Fig. 2). This suggests
that NAFLD prevalence increases with an increase in age.
di (%) Non-Saudi (%) Male (%) Female Age

10 47 53 26–111 years
0 2 1 65–87 years
0 0 0 _
0 3 1 37–100 years
2 1 3 68–84 years
4 27 37 22–111 years
3 18 16 31–89 years
1 12 5 26–89 years



Fig. 2. Proportion of NAFLD patients with age > 30 and < 30 years.

Fig. 3. A significant proportion of NAFLD patients reported with a high FBG level
(red label) and another proportion reported with a normal FBG (blue label).
(P < 0.001).
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3.3. Proportion of patients with NAFLD with high FBG

Our results revealed that a very high proportion (75%) of
patients with NAFLD have high FBG (P < 0.001). On the other hand,
only 25% of NAFLD cases were not reported with high levels of FBG.
Therefore, these results suggest that people with high levels of FBG
are at higher risk of NAFLD (Fig. 3).

3.4. Differences in liver markers between patients with and without
NAFLD

A significant increase in the serum level of TB was noted in
patients with NAFLD compared to those without NAFLD
(P < 0.01). On the other hand, there were no statistical differences
in AST, ALT, and ALP between patients with and without NAFLD.
These findings suggest that these biochemical markers may not
always be indicators of NAFLD (Fig. 4).

3.5. Differences in platelet count between patients with and without
NAFLD

Our results indicate that patients with NAFLD are at increased
risk of reduction in platelet counts compared to those without
NALFD. Our data indicated that patients with NAFLD have a signif-
icantly lower platelet count (P < 0.0397) (Fig. 5) than those without
NAFLD. Thus, a low platelet count may be an indicator of NAFLD.

4. Discussion

Our data indicated that 40% of patients referred to the hepatol-
ogy clinic at King Abdulaziz Specialist Hospital (KASH) had NAFLD.
A high fasting blood glucose (FBG) level was significantly associ-
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ated with non-alcoholic fatty liver disease (NAFLD) at 75%, which
indicates that a high level of FBG is an important risk factor for
NAFLD. Also, advanced age was a vital factor in NAFLD.

Many studies have looked into the prevalence of NAFLD in the
general population in different countries. NAFLD was found to be
30 percent prevalent in a population-based survey in the United
States (Farrell and Larter, 2006; Le et al., 2017). Using imaging
reporting systems in various world regions, a meta-analysis found
that the prevalence of NAFLD was about 25% (Younossi et al.,
2016). A study published in 2020 reported a staggering rise in
the global prevalence of NAFLD (Ge et al., 2020). NAFLD prevalence
escalated from 391.2 million in 1990 to 882.1 million in 2017, with
the prevalence rate increasing from 8.2 percent to 10.9 percent
during the same time span. Men accounted for roughly two-
thirds of all cases; however, women had a higher rate of NAFLD
prevalence than men. The current study’s findings revealed a sim-
ilar upward trend in Taif hospital, implying that this may be due to
a rise in risk factor proportions. Therefore, understanding the
prevalence of NAFLD and detecting it early are critical. Otherwise,
it could lead to end-stage liver disease, which is associated with a
higher mortality rate (Ekstedt et al., 2015). According to the find-
ings of this report, a large proportion of NAFLD patients were over
30 years old. This emphasizes the importance of early detection
and treatment of this problem in the Taif region.

Several studies have proposed that the starting age for high
onset NAFLD is at the age of 20, so we chose 20 as the eligibility
age for sample inclusion. NAFLD prevalence rises with age in the
general population, from 1 to 3 percent in children (Tominaga
et al., 2009), 5 percent in adolescents (Tsuruta et al., 2010), 18 per-
cent between 20 and 40 years, 39 percent between 40 and 50 years,
and over 40 percent in those over 70 years (Kagansky et al., 2004;
Dahshan et al., 2009). Besides, NAFLD’s higher prevalence rate in
patients of advanced age more than 40 years old, the mortality rate
was reported in patients aged above 60 years (Frith et al., 2009).
The present study found that 90% of patients with NAFLD were
older than 30 years. This could be explained by the fact that older



Fig. 4. Differences in liver markers between patients with NAFLD (blue label) and those without NAFLD (red label): (A) total bilirubin, (B) AST, and (C) ALT. * P < 0.01.

Fig. 5. Statistical difference in platelet counts between the NAFLD (blue) and non-
NAFLD groups (red) (P < 0.0397).
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people are at significant risk of NAFLD-related diseases such as car-
diovascular disease, diabetes, and obesity (Frith et al., 2009).

There are high death proportions of NAFLD patients from other
related diseases, such as cardiovascular diseases, cirrhosis or hep-
atocellular carcinoma (Younossi and Henry, 2016). Also, long-term
NAFLD-related mortality was mostly associated with liver fibrosis
based on a histological reporting system. Therefore, liver fibrosis
score system assessment has been an independent predictive fac-
tor of liver disease–related mortality (Younossi et al., 2011). Meta-
bolic syndrome is closely associated with NAFLD. Patients with
metabolic syndrome, such as type 2 diabetes, obesity, and dyslipi-
demia, are at high risk of NAFLD. A study found that 80% of fat con-
tent on the liver tissue was present in patients with type 2 diabetes
(Kotronen et al., 2008). NAFLD has been highly prevalent in adults
with type 2 diabetes (Jimba et al., 2005; Targher et al., 2007). More-
over, previous studies found that there is a significant association
between NAFLD and high level of FBG (Hsu et al., 2019; Zou
et al., 2020). The present study found that 75% of patients with
NAFLD have a high FBG level. This finding is in accordance with
earlier reports.

Biochemical markers are early noninvasive predictor markers
for NAFLD (Papagianni et al., 2015; Zhou et al., 2019). However,
there is a high proportion of patients with NAFLD with normal liver
function tests, such as AST and ALT (Browning et al., 2004). On the
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other hand, platelet counts have been predicted as an ideal param-
eter to assess liver fibrosis in patients with NAFLD (Yoneda et al.,
2011). Several studies have found a significant reduction in platelet
counts among NAFLD patients compared to those without NAFLD
(Milovanovic Alempijevic et al., 2017; Yoneda et al., 2011). The
results of the current study are consistent with the findings of pre-
vious studies. This suggests that patients with NAFLD with low pla-
telet counts are more likely to progress to liver cirrhosis.

5. Limitations

Our study has some limitations. First, our sample size falls short
of the proposed target number required for this research. In the
future, we hope to see at least 400 patients. The low sample size
also reduced the statistical power. Second, none of the patients
in our cohort had liver biopsy, so we do not have histology reports.

6. Conclusion

Our data indicate that the prevalence of NAFLD among the Taif
population is at 40%. In addition, type 2 diabetes is an important
high-risk factor for NAFLD. This led to urgent warnings that should
be taken to control type 2 diabetes in primary care centers to avoid
the increased prevalence of NAFLD.
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