
Non-alcoholic Fatty Liver Disease and its Predictive 
Factors Among High-Risk Employees of Health Insurance 
Organization in Tabriz, Iran

Introduction
Non-alcoholic fatty liver disease (NAFLD) is a phrase 
used to define a wide range of conditions to describe 
macrovesicular hepatic steatosis in non-alcoholic 
people (1). In the classic form of NAFLD, liver enzymes 
such as aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) are increased; and negative viral, 
inherited, and autoimmune test results are observed (2).

Fatty liver is characterized as the hepatic indication 
of the metabolic syndrome (3-6). The source of fats 
accumulating in the liver is still unclear. Thus, diagnosing 
this cause will be remarkable in preventing this feature. 

NAFLD is one of the main causes of liver disease, and 
its prevalence in developed countries is 20% to 30%. Its 
incidence  has significantly increased during the past 
years due to the growth of obesity in western societies 
(7). It is evaluated that 33.9% of the Iranian people have 

NAFLD (8).           
Obesity, type II diabetes mellitus, and hyperlipidemia 

are intertwined with NAFLD (9). A straight relationship is 
observed between the intensity of obesity and frequency 
and intensity of NAFLD. NAFLD is 4.6 times higher in 
obese people (10).

NAFLD affects every age range and is characterized 
in most ethnics. Some studies believe NAFLD is more 
common among adult woman; but others claim it is more 
common in males in comparison to females (11-13).

In NAFLD patients, the seldom laboratory abnormality 
is mild to moderate increase in serum aminotransferases 
(ALT, AST). The AST/ALT ratio is a useful measurement 
for distinguishing NAFLD from alcoholic liver disease 
(14). In most cases of NAFLD, the AST/ALT ratio is less 
than 1. Prognosis of liver disease to cirrhosis increases 
the AST/ALT ratio, which could not be further used as a 
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diagnostic measure in cirrhosis (15).
In the present study, authors investigated the rate of 

NAFLD and its association with some of the biochemical 
factors (AST, ALT, fasting blood sugar [FBS], total 
cholesterol [TC], and triglyceride [TG]), weight and 
body mass index (BMI) in high risk participants who 
had BMI ≥25. The inefficiency of medication in treating 
NAFLD/NASH (nonalcoholic steatohepatitis) and its 
high prevalence provoked us to accomplish research in 
this field, specifically among susceptible population. 
Therefore, the aim of this study was to evaluate NAFLD 
and its predictive factors among high-risk employees of 
Health Insurance Organization in Tabriz, Iran.

Materials and Methods
The present analytic cross-sectional study was 
accomplished in the summer, 2016. Participants were 
recruited from the employees of Health Insurance 
Organization in Tabriz, Iran. All Tabriz Health Insurance 
employees were 248. The research population included 
88 eligible staff. Sampling was performed according to 
purposive sampling method and the research sample 
(n = 70) was selected from among the eligible participants 
who completed the informed consent form of the study. 
The inclusion criteria were as follows: men and women 
aged 32–62 who had BMI ≥25. The exclusion criteria were 
as follows: pregnant and lactating women; individuals 
with cardiovascular, thyroid, diabetes, kidney, hepatitis, 
inflammatory, or autoimmune disease; use of vitamin 
supplements including vitamins A, E, and C; and alcohol 
consumption. Seventy subjects were divided into 2 groups: 
in general, 45 patients with a positive ultrasound result for 
fatty liver disease were considered as patient group. The 
healthy group (n = 25) enrolled patients with a negative 
ultrasound result. The study was registered according to 
the letter No. 95/357757 dated 8/10/95, from the Director 
of the Office of Statistics and Budget Planning of the 
Health Insurance Organization.

Measurements
All of the measurements including anthropometry 
assessment, blood tests, and determination of fatty liver 
grade were done.

Anthropometry Assessment
Each patient’s height and weight were measured by 
standard anthropometric equipment (16). Body weight 
was measured with minimum clothing (nearest 0.5 kg) 
using a Seca scale (Seca, Hamburg, Germany). Height was 
recorded to the nearest 0.1 cm (without shoes) using Seca 
stadiometer. The BMI was calculated using the following 
formula: [BMI = weight (kg)/height2 (m2)]. 

Biochemical Parameters
Blood samples were obtained by venipuncture. Sera were 
obtained, after that samples were completely clotted by 
centrifugation at 2000 × g for 10 minutes. After liquidating 

sera, the tubes were stored at -70°C, until some of the 
biochemical factors of serum were measured.

TC, TG, FBS, AST, and ALT were measured by PARS 
AZMUN (Tehran, Iran) kits using auto analyzer machine 
(Alcyon 300, abbott, USA).

Ultrasonography
The liver ultrasound was accomplished by a specialist 
at the Ultrasonic Center of Tabriz University of Medical 
Sciences. The size, echogenicity and structure of the liver 
were assessed and the penetration of the ultrasound beam 
was measured (Medison Sonoace x6). A normal liver echo 
texture indicated a normal liver, without steatosis (grade 
0). It is noteworthy to mention that NAFLD is classified 
into 3 subscale grades (grade Ι, ΙΙ, and ΙΙΙ) based on 
echogenicity, beam penetration, and portal vessel wall 
distinction (17).

Statistical Analysis
The Kolmogorov–Smirnov test was used for assessing 
data normality. Data were expressed as mean ± SD for 
continuous variables. Comparison between groups was 
evaluated by independent samples t test for quantitative 
and chi-square test or Fisher exact test for qualitative 
variables. Kruskal-Wallis test was used for comparison of 
classified BMI between groups. To evaluate correlations 
between fatty liver grade and biochemical markers, 
analysis of variance (ANOVA) test was used. To predict 
the association between NAFLD and some of the general, 
anthropometric, and serum measurements which had 
P < 0.02 in bivariate statistical tests, backward logistic 
regression was used. Classification for 3 classes of BMI 
was derived through Kruskal-Wallis Test.

All statistical analyses were performed using Statistical 
Package for Social Sciences (SPSS) software (version 22.0; 
SPSS Inc, Chicago, IL, USA). In this study, P < 0.05 was 
considered significant.

Results
Anthropometric and Demographic Results
In our study, rate of non-alcoholic fatty liver was 64 
among 100 high-risk individuals with BMI ≥25 kg/m2. In 
total, 70 participants (65.7% male, 97.1% married) were 
divided into patient and healthy groups. The average 
ages and BMIs of the participants were 42.71 ± 5.76 years 
(32–62 years) and 29.79 ± 3.39 kg/m2 (25.0–39.90 kg/
m2), respectively (mean ± SD and range). There were 
no significant differences in the age and marital status 
between the groups. We found significant differences in 
sex (P = 0.020), weight (P < 0.001), and BMI (P = 0.001) 
between the groups in the study (Table 1).

Serum Biochemical Factors
Serum AST concentration was higher in NAFLD 
participants compared to healthy ones (26.37 U/L vs. 19.80 
U/L, respectively; P < 0.001). The mean concentrations 
of ALT were significantly different between NAFLD 
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and healthy participants (41.91 U/L vs. 27.96 U/L, 
respectively; P < 0.001)). Moreover, mean AST/ALT ratio 
was significantly different between NAFLD and healthy 
participants (0.67 vs. 0.78, respectively; P = 0.025). There 
were no significant differences in FBS, TC and TG between 
the groups (Table 2).

Association Between BMI and Risk of NAFLD
Among 39 overweight subjects (BMI = 25-29.9), 48.55% 
had NAFLD. Among 24 class I obese participants 
(BMI = 30-34.9), 79.2% had NAFLD and among 7 subjects 
with obesity class II (BMI = 35-39.9), 100% had NAFLD. 
There were significant differences between the groups 
in the frequency of subjects in a different classification 
of over normal BMI (P = 0.001, Table 3). In other words, 
there was a direct relationship between the increase in 
BMI and NAFLD.

Association of Fatty Liver Grade With BMI and Some of 
Biochemical Factors
Among patients with NAFLD, the mean BMI in patients 
with NAFLD grade 1, grade 2, and grade 3 were 29.37, 

33.63, and 35.25 kg/m2 respectively, indicating that there 
were significant differences in mean BMI between the 
patients with NAFLD grades 1 and 3. However, the mean 
weight in patients with NAFLD grade 1, grade 2, and grade 
3 was 82.80, 91.37, and 94.12 kg respectively. There were 
significant differences in mean BMI between the patients 
with NAFLD grades 1 and 3. The mean AST and ALT levels 
in patients with NAFLD grade 1 were 23.66 U/L and 35.29 
U/L, grade 2 were 30.76 U/L and 52.58 U/L, and grade 
3 were 24.00 U/L and 36.25 U/L respectively, showing 
significant differences in mean AST and ALT levels in 
patients with NAFLD grades 1 and 3. Furthermore, the 
mean AST/ALT ratio between the patients with NAFLD 
grade 1, grade 2, and grade 3 were 0.72. 0.60, and 0.68 
respectively, confirming significant differences in mean 
AST/ALT ratio between the patients with NAFLD grades 
1 and 3. However, there were no significant differences in 
mean FBS, TC, and TG levels between the patients with 
NAFLD grades 1, 2, and 3.

Predictive Factors for NAFLD
In the present study, sex, BMI, and AST were estimated as 
independent predictors for NAFLD. 

The results showed that in male sex, the risk of NAFLD 
increased; so, for each man versus the woman, the risk of 
NAFLD increased by 3.8 times (P = 0.053). Moreover, the 
results showed that a 1 unit increase in BMI increased the 
risk of NAFLD by 1.5 times, (P = 0.002). However, a 1 unit 
increase in AST increased the risk of NAFLD by 1.2 times 
(P = 0.002).

Additionally, there were no significant association 
between NAFLD and ALT, AST/ALT and FBS serum 
levels (Table 5).

Discussion
This study intensified the relationship between NAFLD 
and Obesity, liver aminotransferase, and hyperlipidemia. 
Present study showed that there were significant 

Table 1. Demographic and Anthropometric Data of the Study Subjects

Variables Patient (n = 45) Healthy (n = 25) Total(n = 70) P Value

Sex, No. (%)

Male 34 (75.6) 12(48) 46 (65.7) 0.020ab

Female 11 (24.4) 13(52) 24 (34.3)

Marital status, No. (%) 0.534d

Single 2 (4.4) 0 2 (2.9)

Married 43 (95.6) 25 (100) 68 (97.1)

Age (y) 43.20 ± 6.33 41.84 ± 4.55 42.71 ± 5.76 0.348c

BMI (kg/m2) 30.75 ± 3.41 28.06 ± 2.64 29.79 ± 3.39 0.001ac

Weight (kg) 87.04 ± 10.63 78.39 ± 7.78 83.95 ± 10.52 <0.001ac

Abbreviation: BMI, body mass index. 
Data are expressed as mean ± SD before and after intervention.
a P<0.05 considered as significant,
b P values for differences between groups derived through Pearson Chi-squared test.
c P values for differences between groups derived through independent-samples t test. 
d Fisher exact test.       

Table 2. Serum Biochemical Factors in Patients With Non-alcoholic 
Fatty Liver and Healthy Subjects

Variables Patient (n = 45) Healthy (n = 25) P Value*

AST (U/L) 26.37±6.66 19.80±5.01 <0.001a

ALT (U/L) 41.91±15.76 27.96±13.31 <0.001a

AST/ALT 0.67±0.15 0.78±0.21 0.025a

FBS (mg/dL) 84.64±9.15 82.28±6.34 0.256

TC (mg/dL) 190.64±34.97 197.52±42.44 0.468

TG (mg/dL) 196.00±90.31 177.80±80/74 0.405

Abbreviation: AST, aspartate aminotransferase; ALT, alanine 
aminotransferase; FBS, fasting blood sugar; TC, total cholesterol; 
TG, triglyceride. 
Data are expressed as mean± SD.
* P values for differences between groups derived through 
independent-samples t test.
a P<0.05
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differences in sex, weight, and BMI between the NAFLD 
and healthy groups, but  there were no significant 
differences in the age and marital status. This result was 
in line with the result of Loomis et al. They reported that 
there was a significant and constant association between 
BMI and NAFLD/NASH diagnosis. They also highlighted 
the significance of weight loss strategies in NAFLD 
prevention and management (18). In the study of Cheng 
et al, it was also reported that female sex is not a risk for 
NAFLD. According to records, in Asia-Pacific region, 
men are more affected than women (19).

Table 3. Association Between BMI and Occurrence of NAFLD

Classification of BMI
Group

Total P Value
Patient (n = 45) Healthy (n = 25)

1.00
Count 19 20 39

0.001a

% within BMI 48.7 51.3% 100.0%

2.00
Count 19 5 24

% within BMI 79.2 20.8 100.0

3.00
Count 7 0 7

% within BMI 100.0 0.0 100.0

Total
Count 45 25 70

% within BMI 64.3 35.7 100.0

P Values values for 3 classes of BMI derived from Kruskal-Wallis test.  * P < 0.05
BMI 1 = Overweight (BMI 25-29.9).
BMI 2 = Obesity class 1 (BMI 30-34.9).
BMI 3 = Obesity class 2 (BMI 35-39.9).

Table 4. Association of Fatty Liver Grade With BMI and Some of Biochemical Factors in Patients With NAFLD

Variables Grade 1 (n = 24) Grade 2 (n = 17) Grade 3 (n = 4) P Value

BMI ( (kg/m2) 29.37±2.95a 33.63±2.72b 35.25±4.21ab 0.001*

Weight (kg) 82.80±8.56a 91.37±10.86b 94.12±12.24ab 0.012*

AST (U/L) 23.66±6.04 a 30.76±5.67 b 24.00±4.96 ab 0.001*

ALT (U/L) 35.29±13.94 a 52.58±13.53 b 36.25±11.84 ab 0.001*

AST/ALT 0.72±0.18 a 0.60±0.08 b 0.68±0.10 ab 0.044*

FBS (mg/dL) 81.75±5.78 87.52±12.15 89.75±5.90 0.066

TC (mg/dL) 192.04±38.35 186.35±30.33 200.50±38.82 0.745

TG (mg/dL) 194.83±78.09 187.35±99.40 196.00±90.31 0.588

Abbreviation: AST, aspartate aminotransferase; ALT, alanine aminotransferase; FBS, fasting blood sugar; TC, total cholesterol; TG, triglyceride. 
Data are expressed as mean ± SD.
Data with different superscript letters are significantly different (P < 0.05) from the ANOVA statistical analysis.

Table 5. Logistic Regression Model for Independent Variables as 
Predictive Factors for NAFLD

Variables OR (95% CI) P Value

Sex 3.878 (0.987 to 15.279) 0.053

BMI 1.502 (1.163 to 1.940) 0.002

AST 1.222 (1.075 to 1.389) 0.002

ALT 0.916 (0.744 to 1.127) 0.407

AST/ALT 0.378 (0.011 to 13.376) 0.593

FBS 1.01 (0.911 to 1.119) 0.853

Abbreviation: AST, aspartate aminotransferase; ALT, alanine 
aminotransferase; FBS, fasting blood sugar; TC, total cholesterol; 
TG, triglyceride.
 Hosmer–Lemeshow test: chi-square (8)=14.307, P = 0.074

It is assumed that the differences in the prevalence and 
severity of NAFLD based on gender is related to differences 
of central obesity, adipose distribution, adipocytokines, 
and sex hormones (20).

Inconsistent with our study, in another study, age was 
shown as an independent risk factor for developing a 
more severe NAFLD or hepatitis fibrosis, with advancing 
age linked to an increased risk of death (21). NAFLD is 
observed in any age and is prevalent in most ethnics. In 
general, age is directly associated with NAFLD.

The study showed that serum AST and ALT 
concentrations were higher in NAFLD participants 
compared to healthy ones, but there were no significant 
differences in FBS, TC and TG levels between the groups. 
Similar and contradictory results were seen in the study 
of Amarapurkar et al. They reported that increase in 
FBS, AST, and ALT serum levels were the risk factors for 
NAFLD (22).

Inconsistently previous study based on liver enzymes 
screening reported a lower prevalence of NAFLD (3%–
12%) than other studies (23). 

In the present study, sex, BMI, and AST were estimated 
as independent predictors of NAFLD. 

Different results were reported in several studies in this 
field. Normal levels of liver enzymes were demonstrated 
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in subjects with the entire spectrum of NAFLD, and 
therefore, ALT and AST were not very useful in predicting 
NAFLD (24).

Inconsistent with our study, it was reported in a study 
that increased fasting blood glucose and serum triglyceride 
levels were predictors of NAFLD (25).

In a case–control cohort study on the employees 
of Shanghai Bao-Steel Group, mean ALT values in 
NAFLD patients were lower in comparison to baseline. 
Furthermore, no complications of cirrhosis were reported 
(26). Recently, Adams et al demonstrated that with a 
significant variability in the rate of development, fibrosis 
gradually increased among NAFLD patients. Variations in 
ALT level were not consistent with the stages of fibrosis. 
Interestingly, diabetic patients with high BMI and 
lower fibrosis grades were at risk of developing fibrosis 
(27). Other studies have indicated that the presence of 
NASH, and mainly fibrosis at initial biopsy, predicts the 
development of chronic liver disease with NAFLD in the 
future (28,29).

Limitations
This study was a cross-sectional study with a limited 
number of subjects, and we did not use a liver biopsy. 
Large-scale prospective studies are required to validate 
our results.

Ultrasound is a common screening test used for 
diagnosing fatty liver; however, it is insensitive, operator-
dependent, and unreliable for diagnosing NAFLD. Even 
with magnetic resonance imaging (MRI), results are 
variable and not well verified. MRI is expensive and less 
accessible, and cannot identify steatosis and fibrosis or 
NASH/ASH (alcoholic steatohepatitis), and cannot stage 
the disease. In fact, without a liver biopsy, imaging is not 
able to distinguish NASH from ASH or diagnose fatty 
liver if it is less than 33%. 

Ultimately, NAFLD/NASH is a diagnosis of exclusion, 
and liver biopsy is required to confirm the assessment 
and the disease stage, and determine the need for and 
necessity of invasive therapy. Although liver biopsy is able 
to identify the severity of the disease, only fibrosis rather 
than inflammation or necrosis is an accurate predictor of 
disease prognosis (30).

Conclusion
In conclusion, this study verified the relationship between 
NAFLD and male gender, obesity (BMI), and liver 
aminotransferase in NAFLD.

Competing Interests 
Authors declare that they have no conflict of interests.
 
Ethical Issues 
The current study was approved by the Ethics Committee 
of Tabriz University of Medical Sciences.

Financial Support
This study was supported financially by East Azerbaijan 
Health Insurance Organization.

References
1. Ludwig J, Viggiano TR, McGill DB, Oh BJ. Nonalcoholic 

steatohepatitis: Mayo Clinic experiences with a hitherto 
unnamed disease. Mayo Clin Proc. 1980;55(7):434-438. 

2. Clark JM, Brancati FL, Diehl AM. Nonalcoholic fatty liver 
disease. Gastroenterology. 2002;122(6):1649-1657.

3. James O, Day C. Non-alcoholic steatohepatitis: another 
disease of affluence. Lancet. 1999;353(9165):1634-1636. 
doi:10.1016/s0140-6736(99)00163-4 

4. Sanyal AJ. AGA technical review on nonalcoholic fatty liver 
disease. Gastroenterology. 2002;123(5):1705-1725. 

5. Marchesini G, Brizi M, Morselli-Labate AM, et al. 
Association of nonalcoholic fatty liver disease with insulin 
resistance. Am J Med. 1999;107(5):450-455. 

6. Marchesini G, Brizi M, Bianchi G, et al. Nonalcoholic fatty 
liver disease: a feature of the metabolic syndrome. Diabetes. 
2001;50(8):1844-1850. 

7. Masarone M, Federico A, Abenavoli L, Loguercio C, Persico 
M. Non alcoholic fatty liver: epidemiology and natural 
history. Rev Recent Clin Trials. 2014;9(3):126-133.

8. Moghaddasifar I, Lankarani KB, Moosazadeh M, et al. 
Prevalence of non-alcoholic fatty liver disease and its related 
factors in Iran. Int J Organ Transplant Med. 2016;7(3):149-
160.

9. James O, Day C. Non-alcoholic steatohepatitis: another 
disease of affluence. Lancet. 1999;353(9165):1634-1636. 
doi:10.1016/s0140-6736(99)00163-4

10. Bellentani S, Saccoccio G, Masutti F, et al. Prevalence of 
and risk factors for hepatic steatosis in Northern Italy. Ann 
Intern Med. 2000;132(2):112-117. 

11. Nomura H, Kashiwagi S, Hayashi J, Kajiyama W, Tani S, 
Goto M. Prevalence of fatty liver in a general population of 
Okinawa, Japan. Jpn J Med. 1988;27(2):142-149. 

12. Luyckx FH, Desaive C, Thiry A, et al. Liver abnormalities 
in severely obese subjects: effect of drastic weight loss after 
gastroplasty. Int J Obes Relat Metab Disord. 1998;22(3):222-
226. 

13. Tominaga K, Kurata JH, Chen YK, et al. Prevalence of 
fatty liver in Japanese children and relationship to obesity. 
An epidemiological ultrasonographic survey. Dig Dis Sci. 
1995;40(9):2002-2009.

14. Sorbi D, Boynton J, Lindor KD. The ratio of aspartate 
aminotransferase to alanine aminotransferase: potential 
value in differentiating nonalcoholic steatohepatitis from 
alcoholic liver disease. Am J Gastroenterol. 1999;94(4):1018-
1022. doi:10.1111/j.1572-0241.1999.01006.x 

15. Angulo P, Keach JC, Batts KP, Lindor KD. Independent 
predictors of liver fibrosis in patients with nonalcoholic 
steatohepatitis. Hepatology. 1999;30(6):1356-1362. 
doi:10.1002/hep.510300604

16. Marfell-Jones MJ, Stewart AD, de Ridder JH. International 
standards for anthropometric assessment. Wellington, New 
Zealand: International Society for the Advancement of 
Kinanthropometry; 2012.

17. Khov N, Sharma A, Riley TR. Bedside ultrasound in the 
diagnosis of nonalcoholic fatty liver disease. World J 
Gastroenterol. 2014;20(22):6821-6825. doi:10.3748/wjg.
v20.i22.6821



Jodi et al

                                     Crescent Journal of Medical and Biological Sciences, Vol. 5, No. 1, January 2018 39

18. Loomis AK, Kabadi S, Preiss D, et al. Body Mass Index and 
Risk of Nonalcoholic Fatty Liver Disease: Two Electronic 
Health Record Prospective Studies. J Clin Endocrinol 
Metab. 2016;101(3):945-952. doi:10.1210/jc.2015-3444

19. Cheng HY, Wang HY, Chang WH, et al. Nonalcoholic 
Fatty Liver Disease: Prevalence, Influence on Age and Sex, 
and Relationship with Metabolic Syndrome and Insulin 
Resistance. Int J Gerontol. 2013;7(4):194-198. doi:10.1016/j.
ijge.2013.03.008

20. Damaso AR, do Prado WL, de Piano A, et al. Relationship 
between nonalcoholic fatty liver disease prevalence 
and visceral fat in obese adolescents. Dig Liver Dis. 
2008;40(2):132-139. doi:10.1016/j.dld.2007.09.009

21. Adams LA, Lymp JF, St Sauver J, et al. The natural history of 
nonalcoholic fatty liver disease: a population-based cohort 
study. Gastroenterology. 2005;129(1):113-121.

22. Amarapurkar D, Kamani P, Patel N, et al. Prevalence of 
non-alcoholic fatty liver disease: population based study. 
Ann Hepatol. 2007;6(3):161-163.

23. Musso G, Gambino R, Cassader M, Pagano G. Meta-
analysis: natural history of non-alcoholic fatty liver disease 
(NAFLD) and diagnostic accuracy of non-invasive tests for 
liver disease severity. Ann Med. 2011;43(8):617-649. doi:10
.3109/07853890.2010.518623

24. Vernon G, Baranova A, Younossi ZM. Systematic review: 
the epidemiology and natural history of non-alcoholic fatty 
liver disease and non-alcoholic steatohepatitis in adults. 
Aliment Pharmacol Ther. 2011;34(3):274-285. doi:10.1111/

j.1365-2036.2011.04724.x
25. Anurag L, Aniket S, Shalik J, Amarja L, Dhananjay R, 

Sachin J. Non-alcoholic fatty liver disease prevalence 
and associated risk factors--A study from rural sector of 
Maharashtra. Trop Gastroenterol. 2015;36(1):25-30.

26. Fan JG, Li F, Cai XB, Peng YD, Ao QH, Gao Y. 
Effects of nonalcoholic fatty liver disease on the 
development of metabolic disorders. J Gastroenterol 
Hepatol. 2007;22(7):1086-1091. doi:10.1111/j.1440-
1746.2006.04781.x

27. Adams LA, Sanderson S, Lindor KD, Angulo P. The 
histological course of nonalcoholic fatty liver disease: a 
longitudinal study of 103 patients with sequential liver 
biopsies. J Hepatol. 2005;42(1):132-138. doi:10.1016/j.
jhep.2004.09.012

28. Matteoni CA, Younossi ZM, Gramlich T, Boparai N, Liu YC, 
McCullough AJ. Nonalcoholic fatty liver disease: a spectrum 
of clinical and pathological severity. Gastroenterology. 
1999;116(6):1413-1419.

29. Sanyal AJ, Banas C, Sargeant C, et al. Similarities and 
differences in outcomes of cirrhosis due to nonalcoholic 
steatohepatitis and hepatitis C. Hepatology. 2006;43(4):682-
689. doi:10.1002/hep.21103

30. LaBrecque DR, Abbas Z, Anania F, et al. World 
Gastroenterology Organisation global guidelines: 
Nonalcoholic fatty liver disease and nonalcoholic 
steatohepatitis. J Clin Gastroenterol. 2014;48(6):467-473. 
doi:10.1097/mcg.0000000000000116

Copyright © 2018 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.


