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NAFLD Prevalence in a Young Cadaveric Organ Donor Population
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Background: Liver transplantation is a critical survival point for patients with end stage liver diseases. It can dramatically increase 
patients’ survival if the donor liver is intact. One aspect of liver health is absence of steatosis. Nonalcoholic Steato Hepatitis (NASH) and 
Nonalcoholic Fatty Liver Disease (NAFLD) are increasing among young adults and patients living with chronic liver diseases.
Objectives: In this study, we determined the prevalence of NALFD in livers of brain-dead donors in Imam-Khomeini hospital Complex, 
Tehran, Iran. We assumed that the calculated prevalence would represent NAFLD prevalence in Iranian population in the age range of 
20-60 years.
Materials and Methods: All eligible brain dead liver transplant donors were enrolled in the survey from March 21, 2011 to March 21, 2013 
in Imam-Khomeini hospital Complex. Eligible participants were donors aged 20 to 60 years without any obvious history of liver disease. 
Liver needle biopsy was performed at the end of the transplant operation; time zero biopsy. We calculated the prevalence of NAFLD among 
brain-dead donors. Moreover, the frequency of NASH was calculated based on the NAS (NAFLD Activity Score).
Results: Among 116 cases, two were diagnosed as probable NASH. There was a significant association between NAFLD and male gender (P 
= 0.04). Moreover, we found a higher steatosis level in male gender. There was a significant association between NAFLD and BMI (P = 0.05). 
Those with BMI more than 27 had severe steatosis.
Conclusions: Our comprehensive literature review showed that our study was the first investigation in Iran and the region, which 
determined the prevalence of NAFLD based on tissue diagnosis. We believe that the prevalence of NAFLD/NASH in our donors can represent 
the overall prevalence in this age group in Iran.
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1. Background
Liver transplantation is a critical survival point for pa-

tients with end stage liver diseases. It can dramatically 
increase patients’ survival if the donor liver is intact. One 
aspect of liver health is absence of steatosis. Fatty liver re-
fers to accumulation of fat droplet, dominantly triglycer-
ide in the liver either macro-vesicular or micro-vesicular. 
Based on other classification, fat accumulation can be 
due to either alcohol or not (1). Nonalcoholic Steato Hepa-
titis (NASH) and Nonalcoholic Fatty Liver Disease (NAFLD) 
show predominantly macro-vesicular type of steatosis. 
This category of fatty liver disease translocates cellular 
organelle, but does not interfere with cellular functions. 
This type is increasing among young adults and patients 
living with chronic liver diseases. Conversely, micro-ve-
sicular type does not translocate cellular organelles, but 
interfere with normal cellular biology (1-5). Predisposing 
factors of NASH include 20-60 years of age, female gender, 
BMI > 30, diabetes mellitus, consuming some drugs (e.g. 
steroids and methotrexate), insulin resistance status, ab-

dominal surgery (e.g. gastric surgery, small intestine by-
pass or ileostomy), and metabolic associated factors (e.g. 
rapid weight loss, long time fasting and TPN therapy) (3-
5). Because the disease prevalence is increasing, it is very 
important to estimate it. Although definite diagnosis of 
NASH and NAFLD is based on histopathology findings of 
liver biopsy, it is not ethical to biopsy normal population 
to obtain the prevalence of NASH (2-5).

2. Objectives
In this study, we determined the frequency of NALFD in 

livers of brain-dead donors in Imam-Khomeini hospital 
Complex, Tehran, Iran. We assumed that the calculated 
prevalence would represent NAFLD prevalence in Iranian 
population in the age range of 20-60 years. To the best of 
our knowledge, this was the first study in Iran and the 
Middle East to investigate the prevalence of NAFLD and 
NASH, based on tissue diagnosis.
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3. Materials and Methods
In this cross-sectional, retrospective study, all eligible 

brain dead liver transplant donors were enrolled in the 
survey from March 21, 2011 to March 21, 2013 in Imam-Kho-
meini hospital Complex. Eligible participants were donors 
aged 20 to 60 years, without any obvious history of liver 
disease, alcohol and drug abuse. Their medical and family 
histories were unremarkable. Liver needle biopsy was per-
formed at the end of the transplant operation; time zero 
biopsy. Specimens were fixed in 10% buffered formalin 
overnight and submitted for histopathology evaluation. 
After grossing of the specimens, tissues were processed 
and paraffin embedded. H&E, Masson’s trichrome and 
reticulin-stained slides were evaluated for adequacy and 
other findings by one pathologist. Specimens with more 
than four portal tracts were considered adequate. At last, 
we calculated the prevalence of NAFLD among brain-dead 
donors. Furthermore, the frequency of NASH was calculat-
ed based on the NAS (NAFLD Activity Score). All transplant-
ed livers were examined by pathology. Health status of all 
subjects was documented before the transplantation. Un-
healthy liver specimens either macro-structural or histo-
logical were excluded. Additionally, NAFLD associated an-
thropometric indices including age, gender and BMI were 
collected from donor data registration. The prevalence of 
NAFLD and NASH (based on the NAS) was calculated. Data 
was analyzed using SPSS software package version 22.0. 
Descriptive statistics and Mann-Whitney U test were used. 
P value < 0.05 was considered significant. 

3.1. Ethical Considerations
This investigation was confirmed by our ethical com-

mittee of Imam Khomeini Hospital Complex, Tehran Uni-
versity of Medical Sciences, Tehran, Iran. We obtained ver-
bal and written consents from all next-of-kin of eligible 
donors. 

4. Results
One hundred and sixty eligible donors were enrolled 

in the study. We described three variables as age, gender 
and BMI. Moreover, we estimated NAFLD and (probable) 
NASH prevalence. At last, we evaluated any potential as-
sociation between variables and NAFLD prevalence.

4.1. Descriptive Studies
Totally, 87 cases were male and 29 females. The mean age 

was 33 years. The mean BMI was 27 kg/m2. Based on the 
presence of fatty change, cases were collected into two 
major groups. Group one NAFLD positive and group two 
NAFLD negative. In each group age, gender and BMI were 
evaluated separately either by descriptive or analytic 
tests. Table 1 showed descriptive analysis in each group.

Fifteen cases (13%) had steatosis in the liver biopsy (posi-
tive NAFLD) (Figure 1). According to the NAS scoring, only 
two cases were suggestive of NASH (probable NASH). The 

first case score was four; moderate steatosis (+2) and 
lobular inflammation (2-4 foci per 200x field, +2). The sec-
ond case score was three; mild steatosis (+1) and lobular 
inflammation (2-4 foci per 200x field, +2). The degree of 
steatosis was determined in three levels. Mild level was 
5-33% steatosis, moderate level as 33-66% and more than 
66% of steatosis as severe. Moreover, steatosis less than 5% 
was neglected. Table 2 showed distribution of steatosis 
levels among with NAFLD.

There was a significant association between NAFLD and 
gender (P value: 0.04). Spearman correlation showed a 
positive association between NAFLD and gender (r: 0.6). In 
our study, being male increased the probability of NAFLD 
and steatosis level. Besides, we found a significant asso-
ciation between NAFLD and BMI (P value = 0.05). Those 
with overweigh BMI had severe level of steatosis. Regard-
ing BMI level distribution in positive NAFLD group, four 
(26.7%) patients had normal BMI, while 8 (53.3%), 3 (20%) 
and 0 patients were overweight, obese and morbid obese, 
respectively. We did not find any considerable association 
between steatosis and age. One-way ANOVA test showed a 
P value of 0.8.

Table 1.  Descriptive Reports of Each Group

Mean Age, y a Gender BMI a

NAFLD positive (15) 36 12 Males, 3 Females 28
NAFLD negative (101) 30 75 Males, 26 Females 24
Total 33 87 Males, 29 Females 27
a  Data are present as Mean+/-SD.

Table 2.  Distribution of Steatosis Level

Grade Frequency Percent
Mild (5-33%) 12 80.0
Mod (33-66%) 2 13.3
Severe (> 66%) 1 6.7
Total 15 100.0

Figure 1. Micro- and Macro-Vesicular Steatosis

Ballooning degeneration and neutrophil infiltration are seen. H&E staining.
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5. Discussion
In this study, the prevalence of NAFLD was estimated as 

13%. Most subjects (80%) had mild steatosis, while mod-
erate and severe steatosis were 13% and 7%, respectively. 
Among 116 cases, two were diagnosed as probable NASH. 
There was a significant association between NAFLD and 
male gender (P = 0.04). Furthermore, we found a higher 
steatosis level in male gender. There was a significant as-
sociation between NAFLD and BMI (P = 0.05). Those with 
BMI more than 27 had a severe level of steatosis. The fre-
quency of NASH was calculated based on the NAS (NAFLD 
Activity Score).

NAS has been designed and validated by the Pathology 
Committee of the NASH Clinical Research Network. NAS 
describes a histological scoring system, which discourses 
the full spectrum of NAFLD lesions and gives an activity 
score for NAFLD. NAS contains 14 histological features, four 
of which are evaluated semi-quantitatively as: steatosis 
(0-3), lobular inflammation (0-2), hepatocellular balloon-
ing (0-2), and fibrosis (0-4). Other features are recorded as 
present or absent (1, 5-7). Steatosis is one of the most im-
portant parameters in evaluation of acceptability of the 
liver graft for transplantation. Normally, livers with more 
than 60% of steatosis are unacceptable for transplanta-
tion (3-5). Fortunately, this level of steatosis was not very 
common in our study population. Review of the literature 
showed that NAFLD and NASH are more common in mid-
dle-aged women, those with higher BMI level, intestinal 
and gastric surgeries and individuals who consume cyto-
toxic drugs like methotrexate (1-10). Farrell et al. defined 
the difference between NASH and NAFLD; they stated that 
NASH encompasses a pathogenic link in the chain of non-
alcoholic fatty liver diseases (NAFLD) that spreads from 
mild steatosis to some cases of cryptogenic cirrhosis (1). 

Based on the Third National Health and Nutritional Ex-
amination Survey (NHANES III), 3% to 23% of adults had 
NAFLD/NASH (2-4). In studies that gathered data based 
on autopsy or biopsy findings, about 70% of obese peo-
ple had hepatic steatosis and/or raised level of alanine 
aminotransferase (ALT) (4-10); 20% of those with hepatic 
steatosis presented NASH evidences (11, 12). Other studies 
mentioned that around 10% of patients with diabetes had 
cirrhosis. However, recent studies indicated that both the 
prevalence and severity of NASH increase considerably in 
patients with type 2 diabetes (9, 10, 13-17). These studies in-
dicated that raising trend of NAFLD/NASH is due to high 
prevalence rates of obesity and type 2 DM (9, 10, 13-17).

Concerns around NASH outcomes are more than steato-
sis alone. Actually, 20-25% of cases with NASH would prog-
ress to cirrhosis (16, 18-21). There is a growing evidence 
that a large proportion of ‘cryptogenic cirrhosis’ may be 
attributed to NASH (16, 18-21). Besides, subacute hepatic 
failure may be attributed to NASH (22). Previous studies 
of NAFLD/NASH estimated good overall prognosis (23, 24). 
However, recent studies have distinct cases according to 
fibrotic liver leading to poor prognosis of liver failure 

(18, 25, 26). Previous studies mentioned that prevalence 
of NAFLD/NASH is estimated at about 2%-10% in developed 
countries. The prevalence of NAFLD/NASH in Iranians has 
been reported 2.9% to 7.1% in general population (27-29) 
and 55.8% in patients with type 2 diabetes mellitus (30). 
Factors definitely attributed to pathogenesis of NAFLD/
NASH include: type 2 diabetes mellitus, family history 
of type 2 diabetes, insulin resistance with or without 
glucose intolerance, central obesity (waist: hip > 0.85 in 
women, > 0.90 in men; waist > 85 cm in women, > 97 cm 
in men), obesity (BMI > 30 kg/m2 in white people, > 27 kg/
m2 in Asians), hypertriglyceridemia, rapid and massive 
weight loss in overweight subjects. Although definite di-
agnosis of NAFLD/NASH is based on pathologic findings, 
routine feasible approach for NAFLD/NASH diagnosis is 
clinical. Liver function test alongside serum lipid profile 
and imaging would confirm the diagnosis. Despite the 
fact, the most accurate and reliable approach to confirm 
NAFLD/NASH is liver biopsy. 

Features of steatohepatitis in liver biopsy include he-
patocellular injury (further than simple fatty change), 
inflammation and fibrosis (31). The most characteristic 
feature of steatohepatitis is ballooning, typically associ-
ated with the formation of Mallory’s hyaline. Mallory 
bodies in NAFLD are often small and poorly formed and 
may be difficult to detect in routinely stained sections 
(32, 33). In a study performed in Shariati hospital, Tehran, 
Iran, Sohrabpour et al. analyzed 5589 individuals aged 18 
to 65 years. The overall prevalence of presumed NASH was 
2.9%. They found that male gender, urban lifestyle, and 
being overweight or obese were significantly associated 
with presumed NASH (29). These finding are relevant to 
our results, as we noted that male gender and being over-
weight had significant correlations with NAFLD/NASH 
prevalence. Although Sohrabpour et al. investigated a 
large population, they did not consider pathologic find-
ings for their assessment (29). 

 They defined “presumed NASH” individuals as those 
with elevated serum ALT level (ALT ≥ 40 IU/L) with no his-
tory of alcohol consumption and negative results for HBV 
and HCV infection. 

In another report from Shiraz, southern Iran during a 
10-month period, cluster random sampling of Iranian 
general population was performed in Shiraz region. 
Bagheri-Lankarani et al. performed clinical-laboratory 
approaches to estimate the prevalence of NAFLD. NAFLD 
was diagnosed in 176 (21.5%) cases. They found that pa-
tients with NAFLD were significantly older (P < 0.001), 
mostly male (P = 0.004) and with higher BMI (P < 0.001). 
They also had higher prevalence of hypertension (P < 
0.001), high FBS level (P < 0.001), high cholesterol (P = 
0.026), high triglyceride (P < 0.001) and high waist cir-
cumference (P < 0.001). They concluded that NAFLD oc-
curred significantly with higher prevalence in those with 
metabolic syndrome, compared to healthy subjects (P < 
0.001) (33). Their anthropometric findings were the same 
as ours. Nonetheless, they did not consider pathologic 
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findings in their study (33, 34). Our comprehensive lit-
erature review showed that our study was the first study 
in Iran and the region, which determined the prevalence 
of NAFLD based on tissue diagnosis. We believe that ob-
tained prevalence of NAFLD/NASH in our donors can rep-
resent the overall prevalence in this age group in Iran. 

5.1. Study Limitations
Our study had some limitations. First and the most im-

portant, our results could underestimate the true preva-
lence of NAFLD/NASH in our country, because patients 
with overt steatosis may not be enrolled for transplanta-
tion and their livers are rejected based on macroscopic 
findings and without histopathologic evaluation. The 
other limitation of our survey was our small sample size.
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