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Abstract

This cross-sectional study was conducted in Mayo
Hospital, Lahore, from July 16, 2018 to January 15, 2019 to
observe the frequency of occurrence of non-alcoholic fatty
liver disease in non-obese young medical professionals.
One hundred and fifty-three subjects were selected using
Simple Random Sampling Technique. SPSS version 25.0
was used to analyse the data. Out of a total of 153 medical
professionals, 67 (43.8%) were males and 86 (56.2%) were
females, median age was 23 years (inter-quartile range of
5 years), mean BMI was 22.79 + 1.57 kg/m2, 122 (79.7%)
subjects had normal texture of liver on ultrasonography
and normal ALT levels, 21 (13.7%) had fatty liver with
normal ALT levels, and 10 (6.5%) had fatty liver and
elevated ALT levels (NASH). NAFLD and NASH are common
ultrasonographic findings in seemingly healthy young
adults with normal BMI. Awareness programmes should
be carried out at the national level to educate the general
public about the prevention and treatment of this disease
through lifestyle and dietary modifications.
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Introduction

In non-alcoholic fatty liver disease (NAFLD), there is
deposition of excessive fat (steatosis) in the liver. A number
of causative factors are involved in the pathogenesis
besides excessive amount of alcohol consumption. There is
a significant prevalence (approximating 2-4%) of NAFLD
worldwide; in the Western World it is estimated to be
around 20-30% and in Asia between 15-20%.12 NAFLD can
occur in all age groups but mostly affects individuals in
their fourth and fifth decades of life. People with metabolic
syndrome are more prone to develop NAFLD. Treatments
targeting type 2 diabetes mellitus as well as other insulin
resistant states e.g., weight loss, use of metformin and
thiazolidinediones, result in improvement of NAFLD.3 Non-
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alcoholic steatohepatitis (NASH) is the advanced stage of
NAFLD, which is characterised by hepatic inflammation,
and progresses to scarring and ultimately cirrhosis which is
irreversible. NASH is considered to be a major cause of
cirrhosis of liver of unknown aetiology.# Patients who are
diagnosed at an early stage of NASH may show a good
prognosis if they adhere to the treatment regimen.

In developing countries, ultrasonography is used for the
detection of NAFLD/NASH because of its non-
invasiveness and cost-effectiveness,> although the gold
standard for the diagnosis of NAFLD is liver biopsy as
stated in the guidelines published by the American
Association for the Study of Liver Disease (AASLD).6 Thus,
the worldwide variability in prevalence of NAFLD is
because of the different methods used for detection.6-8

Although significant data is available depicting a major
proportion of obese individuals who have NAFLD, recent
studies have suggested that NAFLD can also affect
seemingly healthy and non-obese Asians® In a
prospective epidemiological study carried out in India,
75% of non-obese Bengali Indians who were diagnosed to
have NAFLD, had a BMI <25 kg/m2.10

A study conducted by Kwon Y. M. and colleagues on non-
obese Korean adults showed the presence of NAFLD in
13%, based on abdominal ultrasound.!" A similar study
conducted by Kim H. J. et al on non-obese and non-
diabetic adults demonstrated that the prevalence of
NAFLD in normal and overweight adults was 23.4% and
reported a higher frequency in the overweight group
compared to the normal weight individuals (34.4% versus
16.1%; P <0.001).12 Nishioji et al conducted a study on
Japanese individuals and showed the prevalence of
NAFLD in 25%, out of which 15% were non-obese.3

The rationale of the present study was to observe the
frequency of NAFLD in non-obese young Pakistani citizens
as previous international literature reported a high
frequency and a rising trend of NAFLD in otherwise healthy
subjects and very little data has been published about our
population. Different results were expected in Pakistani
population because of the different genetic makeup and
variation in lifestyle. In case of a high frequency of NAFLD in
the selected study sample population, early and timely
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intervention will prevent the occurrence of extreme forms
of the disease like NASH, which is a major cause of cirrhosis
and its related mortality. For prevention and control NAFLD,
lifestyle modifications including programmes designed to
change bad eating habits and encourage physical activity
are important and advisable. In this way, we will be able to
curtail the rising menace and epidemic of NAFLD.

Methods

This observational study was conducted in Mayo Hospital,
Lahore from July 16, 2018 to January 15, 2019. Sample size of
153 individuals comprising young medical professionals was
calculated with 95% confidence level, 7% margin of error and
taking expected percentage of Non-Alcoholic Fatty Liver
Disease i.e. 15.2%!' in non-obese adults using Simple Random
Sampling Technique. The non-obese population i.e., those
with a normal BMI, was defined according to the guidelines
from the World Health Organisation (2000). According to
World Health Organization (WHO), normal BMI is defined as
18.5-24.9 kg/m2, overweight 25-29.9kg/m2, Class | obesity is
30-34.9kg/m?2, Class Il is 35-39.9kg/m2 and Class Ill (extreme)
obesity is BMI greater than 40kg/m2.14 Sample population
consisted of medical professionals of King Edward Medical
University as well as Mayo Hospital, Lahore. Individuals of
both genders between the age group of 18 - 35 years and
having BMI < 25kg/m?2 were included in the study. Pregnant
women and individuals with history of alcohol use,
hypertension, diabetes, hyperlipidaemias and those with
diagnosed chronic liver disease (including hepatitis B surface
antigen or Anti HCV positive), autoimmune hepatitis, Wilson's
disease, chronic cholestatic liver disease, or biliary disease,
haemochromatosis (on history or medical record) were
excluded from the study. All individuals who were taking
medicines that could lead to hepatic steatosis e.g., aspirin,
methotrexate, corticosteroids, isoniazid, oestrogen,
tamoxifen, etc. were also excluded from the study.

After approval from the Board of Studies and Institutional
Review Board (IRB) of King Edward Medical University, all
healthy individuals who fulfilled the inclusion criteria
were selected for the study. Informed consent as well as
demographic information such as name, age, gender,
height, weight was obtained from the individuals. Liver
Function Tests, Viral Serology (HBsAg, Anti - HCV by ELISA)
and ultrasonography of the abdomen was carried out to
detect the presence of NAFLD. All information was
recorded on a predesigned proforma and the collected
data was entered and analysed by using computer
software SPSS Version 25.0. Quantitative data, like age,
was presented as median (since the sample was skewed
in age and consisted of young individuals only) whereas
height, weight and BMI was calculated and presented in
the form of mean + S.D. Qualitative data such as gender,
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and presence or absence of NAFLD was presented in the
form of frequency and percentages.

Results

Out of a total of 153 enrolled young adults, 67 (43.8%) were
males and 86 (56.2%) were females. Their median age was
23 years with an interquartile range of 5 years. The mean
BMI was 22.79 + 1.57 Kg/m2 with a range of 18.5-24.9 Kg/m2.

Viral serology for hepatitis B and C, i.e.,, HBsAg and Anti-
HCV were carried out by ELISA and was negative for all the
subjects. On liver function tests, serum bilirubin levels
were also normal in the subjects. A total of 122 (79.7%)
subjects had normal texture of liver on ultrasonography
and normal ALT levels. These subjects comprised normal
healthy study population. Twenty-one (13.7%) medical
professionals had fatty liver but normal ALT levels, i.e. they
were labelled as having NAFLD, while 10 (6.5%) subjects
had fatty liver as well as elevated ALT levels, i.e., NASH
(Figure). These results are comparable with the meta-
analyses reported by Younossi and colleagues showing
the prevalence of NASH to be between 1.5% to 6.45% in
general population and the estimated global prevalence
rate of NAFLD of about 24% in obese population.1s

Table-1: Comparison of various variables with median age of the subjects (n=153).

Qualitative Mean Age Mean  p-value
Variables (years) IQR  difference
Gender:
Male 24.55 3.86 0.53 0353
Female 24.02 3.16
Fatty liver on Ultrasound:
Yes 2345 3.94 -1.01 0.151
No 24.46 3.34
Elevated ALT in addition to fatty liver:
Yes 253 1.25 1.12 0328
No 24.18 3.57

*Independent sample T-test was used, IQR=Inter Quartile Range

Table-2: Comparison of various variables with mean BMI of the subjects (n=153)*.

Qualitative Mean BMI Standard  Mean  p-value
Variables (kg/m2) deviation difference
Gender:
Male 23.58 1.09 14 < 0.001
Female 2218 1.62
Fatty liver on Ultrasound:
Yes 22.69 145 -0.13 0.681
No 22.82 1.6
Elevated ALT in addition to fatty liver:
Yes 22.91 149 0.12 0.81
No 22.79 1.58

*Independent sample T-test was used.
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Table-3: Prediction of BMI from age of students using Linear Regression Analysis (n=153).

Model Unstandardized Coefficientsa Standardized Coefficientsa t p-value
B Std. Error Beta

Constant 22.518 0.899 25.055 0

Age 0.011 0.037 0.025 0.31 0.757

a. Dependent variable: BMI; R=2.5%; R2=0.1%.

Normal liver texture & normal ALT
122 (79.7%)

Figure: Prevalence of fatty liver with or without elevated ALT among medical
professionals with normal BMI (n=153).

The results of the independent sample t-test showed that
mean BMI of male subjects was significantly higher than
female subjects (p<0.001). However, fatty liver finding on
ultrasonography as well as ALT elevation had no
significant associations with age and BMI of the study
population (Table-1 & 2).

In accordance with the WHO recommended cut-points for
BMI categories set up for healthy non-obese Asian
population,’® which defines underweight population
having a BMI of < 18.5kg/m2, 18.5 - 23 kg/m2 as normal
weight, 23 - 27.5 kg/m?2 as overweight and >27.5 kg/m2 as
obese, if we kept the BMI at <23kg/m2, 19 (24.4%) of the
subjects were found to have fatty liver whereas 4 (5.1%)
subjects had fatty liver with raised ALT levels.

Discussion
NAFLD is considered to be a major precursor of chronic liver
disease worldwide.!” Apart from ethnic origin, males and
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older individuals have an increased prevalence of the
disease compared to their female counterparts.1819
Numerous studies conducted worldwide have reported
variable frequencies of NAFLD in the studied subjects. The
frequency ranges from >20% in the Western population20 to
about 12-24% in the Asians'® and a worldwide prevalence
of 2-4%12 to 6.3% to 33%.6 in certain studies. The variation
in results may be attributed to different ethnic and social
backgrounds, dietary habits and lifestyles and the method
used to detect the presence of NAFLD i.e, liver biopsy as
opposed to ultrasonography for detection of NAFLD.

In a study conducted by Kim H.J. and colleagues, out of 768
non-obese Korean adults with a BMI<30kg/m2 460
individuals had a BMI <25kg/m2. The prevalence of NAFLD
was shown to be 23.4% in the study population,?
considering it an early indicator of metabolic disorders in
non-obese persons. These results are comparable with our
study as the cumulative prevalence of NAFLD in our study
population was about 20.2%, i.e. 13.7% had a fatty liver and
normal ALT levels and 6.5% had a fatty liver and elevated ALT
levels. Keeping normal weight BMI cut-off at 23kg/m?
according to the WHO recommended BMI categories for
healthy non-obese Asian population!¢, 19(24.4%) subjects
were found to have fatty liver and only 4(5.1%) had fatty liver
with raised ALT levels. Taking cut-off BMI as either 23kg/m?
or 25kg/m? yielded comparable results. The results of this
study differed greatly when compared to obese individuals
in which the prevalence of NAFLD ranged from 57.5% to
749 21-23

A prospective epidemiological study was conducted by
Das K. and colleagues on 1911 non-obese Bengali adults.
The cumulative prevalence of NAFLD was 11.0% i.e., 8.7%
with NAFLD and normal ALT levels and 2.3% with NAFLD
and raised ALT levels. Out of these patients, 75% had a
BMI<25kg/m2 and 54% neither had abdominal obesity
nor were overweight.!0 If we compare it with the large
population-based study by Amarapurkar and colleagues,
91% of obese individuals who had a BMI>30kg/m2 had
evidence of steatosis on ultrasound.24

Bedogni G. and colleagues carried out a cross-sectional
study in the town of Campogalliano (Modena, ltaly),
within the context of the Dionysos Project and reported a
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20% prevalence of NAFLD that was not associated with
suspected liver disease but had many associations with
metabolic syndrome. These results were comparable with
the results of our study.2’

Our study was limited because it was conducted on a
small group of educated people belonging to a particular
class, i.e. only medical professionals, studying and
working in one particular institution of Lahore that is not
representation of the entire Pakistani population, so we
cannot generalise the results. We need to encourage large
cohort studies at a mass level conducted across all the
provinces of Pakistan to validate the results of our study.

Conclusion

NAFLD is not uncommon amongst seemingly non-obese
young adults with normal BMI. Since Asians have a higher
percentage of body fat compared to their white counterparts
of the same age, sex, and BMI, so WHO has set up a different
cut-off BMI is set up for normal weight Asians i.e., 23kg/m?
rather than 25kg/m?2. This lower BMI cut-off not only helps to
identify population at a greater risk of unwanted adverse
health outcomes but also facilitates in formulating healthcare
policies and guidelines for public awareness.

For our study, we selected all the subjects having a BMI
<25kg/m?2 and concluded that out of 153 individuals,
31(20.2%) of the study population had NAFLD. When we
set up the cut-off BMI as <23kg/mz2, 23(29.5%) subjects
were noted to have NAFLD whereas all subjects that fell in
the 23-25kg/m2 BMI, 18(24%) individuals had NAFLD. This
not only validates the WHO low cut-off BMI for Asians but
also unmasks many seemingly non-obese and healthy
people with fatty liver.

Disclaimer: None to declare.
Conflict of Interest: None to declare.

Funding Disclosure: None to declare.

References

1. Shaker M, Tabbaa A, Albeldawi M, Alkhouri N. Liver transplantation
for non-alcoholic fatty liver disease: New challenges and new
opportunities. World J Gastroenterol. 2014; 20:5320-30.

2. Ashtari S, Pourhoseingholi MA, Zali MR. Non-alcohol fatty liver
disease in Asia: Prevention and planning. World J Hepatol. 2015; 7:
1788-96.

3. Adams LA, Angulo P. Treatment of Non-alcoholic fatty liver
disease. Postgrad Med J. 2006; 82:315-22.

4. Clark JM, Diehl AM. Non-alcoholic fatty liver disease: an under
recognized cause of cryptogenic cirrhosis. JAMA. 2003; 289:3000-4.

5. Conlon BA, Beasley JM, Aebersold K, Jhangiani SS, Wylie-Rosett J.
Nutritional management of insulin resistance in non-alcoholic
fatty liver disease (NAFLD). Nutrients. 2013; 5:4093-114.

6. Chalasani N, Younossi Z, Lavine JE, Diehl AM, Brunt EM, Cusi K, et al.
The diagnosis and management of non-alcoholic fatty liver
disease: practice Guideline by the American Association for the
Study of Liver Diseases, American College of Gastroenterology,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

The frequency of non-alcoholic fatty liver disease in non-obese young medical professionals

and the American Gastroenterological Association. Hepatology.
2012; 55:2005-23.

Lee JY, Kim KM, Lee SG, YU E, Lim YS, Lee HC, et al. Prevalence and
risk factors of non-alcoholic fatty liver disease in potential living
liver donors in Korea: a review of 589 consecutive liver biopsies in
a single centre. J Hepatol. 2007; 47:239-44.

Williams CD, Stengel J, Asike MI, Torres DM, Shaw J, Contreras M, et
al. Prevalence of non-alcoholic fatty liver disease and non-alcoholic
steatohepatitis among a largely middle-aged population utilising
ultrasound and liver biopsy: a prospective study.
Gastroenterology. 2011; 140:124-31.

Singh S, Kuftinec GN, Sarkar S. Non-alcoholic Fatty Liver Disease in
South Asians: A Review of the Literature. J Clin Transl Hepatol.
2017; 5: 76-81.

Das K, Das K, Mukherjee PS, Ghosh A, Ghosh S, Mridha AR, et al.
Non-obese population in a developing country has a high
prevalence of non-alcoholic fatty liver and significant liver disease.
Hepatology. 2010; 51:1593-602.

Kwon YM, Oh SW, Hwang SS, Lee C, Kwon H, Chung GE.
Association of non-alcoholic fatty liver disease with components of
metabolic syndrome according to body mass index in Korean
adults. Am J Gastroenterol. 2012; 107:1852-8.

Kim HJ, Kim HJ, Lee KE, Kim DJ, Kim SK, Ahn CW, et al. Metabolic
Significance of Nonalcoholic Fatty Liver Disease in Nonobese,
Nondiabetic Adults. Arch Intern Med. 2004; 164:2169-75.

Nishioji K, Sumida Y, Kamaguchi M, Mochizuki N, Kobayashi M,
Nishimura T, et al. Prevalence of and risk factors for non-alcoholic
fatty liver disease in a non-obese Japanese population, 2011-2012.
J Gastroenterol. 2015; 50: 95-108.

WHO. Obesity: preventing and managing the global epidemic.
Technical Report Series Number 894. Geneva: World Health
Organization, 2000.

Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M.
Global epidemiology of non-alcoholic fatty liver disease: meta-
analytic assessment of prevalence, incidence and outcomes.
Hepatology 2016; 64:73-84.

WHO Expert Consultation. Appropriate body mass index for Asia
populations and its implications for policy and intervention
strategies. Lancet. 2004; 363:157-63.

Wong VW. Nonalcoholic fatty liver disease in Asia: a story of
growth. J Gastroenterol Hepatol. 2013; 28:18-23.

Hassan K, Bhalla V, El Regal ME, A-Kader HH. Non-alcoholic fatty
liver disease: a comprehensive review of a growing epidemic.
World J Gastroenterol. 2014; 20:12082-101.

Fan JG, Saibara T, Chitturi S, Kim BI, Sung JJ, Chutaputti A. What are
the risk factors and settings for non-alcoholic fatty liver disease in
Asia-Pacific? J Gastroenterol Hepatol.2007; 22:794-800.

Kneeman JM, Misdraji J, Corey KE. Secondary causes of non-
alcoholic fatty liver disease. Therap Adv Gastroenterol. 2012; 5:199-
207.

Nomura H, Kashiwagi S, Hayashi JKajiyama W, Tani S, Goto M.
Prevalence of fatty liver in a general population of Okinawa, Japan.
Jpn J Med. 1988; 27:142-9.

Bellentani S, Saccoccio G, Masutti F, Croce LS, Brandi G, Sasso F, et
al. Prevalence of and risk factors for hepatic steatosis in northern
Italy. Ann Intern Med. 2000; 132:112-7.

James OFW, Day CP. Non-alcoholic steatohepatitis (NASH): a
disease of emerging identity and importance. J Hepatol. 1998;
29:495-501.

Amarapurkar D, Kamani P, Patel N, Gupte P, Kumar P, Agal KS,, et
al. Prevalence of non-alcoholic fatty liver disease:population based
study. Ann Hepatol.2007; 6:161-3.

Bedogni G, Miglioli L, Masutti F, Tiribelli C, Marchesini G, Bellentani
S. Prevalence of and risk factors for non-alcoholic fatty liver
disease: the Dionysos nutrition and liver study. Hepatology. 2005;
42:44-52.

Vol. 71, No. 7, July 2021



