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Abstract 

 

Introduction: The most common hepatic disease is fatty liver. Raised serum ferritin 

levels are often described as an indicator of liver function. The present study aimed to 
evaluate the correlation between fatty liver in men by ultrasound and serum ferritin 

levels in patients referred to Imam Khomeini Hospital in Jiroft in 2020. 

Materials and Methods: In this case series study, there is both a descriptive and an 
analytical component. The study population consisted of all male patients with fatty 

liver. Patients were included in the study after being visited by a specialist and thus 

diagnoses their fatty liver were mades by ultrasound.  After clinical examination and 
diagnosis of fatty liver, patients were prepared on a fasting basis for Paraclinical tests 

(serum levels of iron, and ferritin).  After collecting data from patient surveys based 

on a researcher-made checklist, the data were entered into SPSS V23 (22). 

Results: The mean age of patients was 46.8 ±16.7. 27. There was a statistically 

significant correlation between ferritin level and disease severity based on the ultrasound 
view (P-value = 0.000). Also, there was a significant correlation between serum iron 

level and disease severity based on the ultrasound view (P-value = 0.005). 

Conclusion: The present study findings indicate a correlation between the severity of 

fatty liver disease and the level of serum ferritin and iron. Therefore, we need to pay 

special attention to the level of these indicators in patients with fatty liver. 
 
Keywords: Fatty liver, Ferritin, Serum  

 

 
1. Introduction 

iver is one of the most important and 

essential organs in the human body that 

performs vital metabolic functions [1]. 

Detoxification of drugs, excretion of waste products 

due to destruction and renewal of red blood cells in 

the form of bile, production of blood coagulation 

factors, storage of sugar in the form of glycogen, and 

regulation of sugar and fat metabolism are the most L 
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important roles of the liver. It also plays an important 

role in absorbing fat and defending against microbes 

and toxins absorbed through food [2].  

Liver disease is inherently different in its etiologies, 

chronicity, and likelihood of recovery [3]. On the other 

hand, the incidence and prevalence of liver disease 

have not been well established even in population-

based studies. However, studies have shown that liver 

disease accounts for approximately 2 million deaths 

per year worldwide [4].  

Fatty liver is a disease of human liver cells that has 

recently increased due to the increase in obesity in 

various communities, and approximately 1 billion 

individuals worldwide are affected [5]. The fatty liver 

disease seems to be one of the most common liver 

diseases in the world [6] and its prevalence varies from 

2.8% to 24% in different communities [7, 8]. The 

importance of this disease is due to the destruction of 

liver cells and if not diagnosed early and treated 

properly, it can lead to an advanced and irreversible 

liver disease called liver cirrhosis [9].  

Most cases of fatty liver disease can be diagnosed 

by simple liver tests in blood samples or by 

performing simple imaging methods such as liver 

ultrasonography [10]. The diagnostic susceptibility 

of fatty liver disease by laboratory tests depends on 

the definition of the normal level of liver enzymes in 

the serum [11]. In a study conducted in Iran by 

Jamali et al. on the general population, it was found 

that the normal level of these enzymes in serum is 

lower than the normal level provided by the 

manufacturers of laboratory measuring instruments 

and it seems that the normal level of liver enzymes 

should be determined and interpreted separately 

based on gender and weight [12]. The accuracy of 

diagnosis of fatty liver disease also varies based on 

the sensitivity of the imaging method used, so the 

prevalence of this disease will be different in various 

studies based on the imaging method used. In a 

study, the prevalence of fatty liver based on liver 

ultrasound findings was 68%, while in the same 

study, when (Magnetic resonance imagin) MRI was 

used to diagnose the disease, the prevalence of the 

fatty liver disease in the same population reached 

about 40% [13]. Due to the inconsistencies in the 

diagnosis of this disorder, it is necessary to conduct 

extensive studies in this field. Also, given to the 

recent studies and lack of sufficient information in 

Iran in this field, the present study was conducted to 

evaluate the correlation between fatty liver in men 

based on serum ferritin level and by abdominal 

ultrasonography view of patients referred to Imam 

Khomeini Hospital in Jiroft in 2020. 

2. Materials and Methods  

Procedure 

Before the study, the necessary permits were obtained 

from the University Ethics Committee (Ethics Code = 

IR.JMU.REC.1399.045). The study was also carried out 

by the Helsinki Declaration Principles. 

In this case series study, there is both a descriptive 

and an analytical component. The study population 

consisted of all male patients with fatty liver referred 

to the internal ward of Imam Khomeini Hospital in 

Jiroft in August and September, 2020.  

Sampling 

Patients were included in the study after being visited 

by a specialist and thus diagnoses their fatty liver were 

mades by ultrasound. After entering the study, patients 

became fully aware of the study, and informed consent 

was obtained to participate in the study. Patients were 

told that the information received from them would 

remain strictly confidential. 

After clinical examination and diagnosis of fatty 

liver, patients were prepared on a fasting basis for 

Paraclinical tests (serum levels of iron, ferritin). 

Then, one of the project colleagues, after disinfecting 

the patient's elbows, took 10 ccs of venous blood 

from the patients with sterile and disposable syringes 

(with a 27-gauge needle) and the sample was 

collected inside two test tubes. Blood samples were 

then transferred to the laboratory within a maximum 

of 1 hour. In the laboratory, the samples were 

separated from the clot for 25 minutes at 25,000 rpm 

in a Biotech centrifuge for serum separation and 

transferred to 5 cc clear plastic tubes. To evaluate the 

serum level of ferritin, a Science antibody kit (Iran) 

by RIA method with the serial number (Fr 0108) was 

used. 

Sample size 

The participants were those who were referred to 

the internal ward of Imam Khomeini Hospital due to 

liver problems over the period of two months, from 

the beginning of August to the end of September in 

2020. 

Data Collection and Data analysis 

Data collection scales included a researcher-made 

checklist in which patients' demographic 

information (including age, education level, disease 

severity, BMI, and residence) and serum ferritin and 
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iron levels, and liver ultrasound profile were 

recorded. 

After collecting data from patient surveys based on 

a researcher-made checklist, the data were entered 

into SPSS (22). After descriptive analysis including 

frequency, mean and standard deviation, we used 

inferential statistics – Spearman's correlation 

coefficient, Chi-squared test, and Independent  

T-test. 

3. Results 

In this study, 72 male patients with fatty liver who 

were referred to the internal ward of Imam Khomeini 

Hospital in Jiroft were selected to participate in the 

study. The mean age of the patients was 46.8 ± 16.7 

years. The minimum and maximum ages were  14 and 

87, respectively. 

Table 1 indicates that 27 patients have bachelor's 

degrees or higher, comprising 37.5% of the total 

patients. The results also indicate that most of the 

patients referred were from urban areas (49 patients 

and 68.1%).  

The results of Table 1 indicate that concerning the 

history of chronic disease, 29 patients had 

hypertension (40.3%) and 3 patients had the rheumatic 

disease (4.2%). Also, 25 patients (34.7%) consumed 

alcohol. In addition, the results show that the order of 

symptoms from maximum to minimum frequency is 

equal to extreme weakness (22 patients), abdominal 

pain (17 patients), weight loss (16 patients), and 

anorexia (3 patients). 

Table 2 indicates that the highest mean serum ferritin 

is related to grade 3 (184.8) and the highest mean 

serum iron level is related to grade 2 (68.3). Also, the 

highest standard deviation of ferritin level is related to 

grade 3, and the highest standard deviation of serum 

iron level is related to grade 2. There is also a 

statistically significant correlation between ferritin 

level and disease severity based on ultrasound (0.000). 

Finally, there is a significant correlation between 

serum iron level and disease severity based on 

ultrasound (0.005). 

Table 3 indicates that the highest mean ages are 

observed in grade 1, grade 3, and then in grade 2 in the 

ultrasound view, respectively. Also, the highest age 

deviation based on ultrasound view is in grade 1, grade 

2, and finally in grade 3, respectively. Finally, the 

results indicate that there is no statistically significant 

correlation between age and fatty liver (P-Value = 

0.206). 

Table 1. Frequency of variables studied by patients referred to the internal ward of Imam Khomeini Hospital in 
Jiroft in 2020 

Variable Number Percentage Variable Number Percentage 

Diploma 19 26.4 Extreme   weakness 22 30.6 

Under-Diploma 11 15.3 Anorexia 3 4.2 

Upper- Diploma 15 20.8 Weight  loss 16 22.2 

Bachelor's degree and higher 27 37.5 Abdominal pain 17 23.6 

Urban 49 68.1 
Decreased 

concentration 
16 22.2 

Rural 23 31.9 Cardiovascular disease 11 15.3 

Drug consumption 47 65.3 Respiratory disease 8 11.1 

Alcohol consumption 25 34.7 Hyperlipidemia 24 33.3 

Family history of liver disease 32 44.4 Rheumatic disease 3 4.2 

Diabetes 24 33.3 Dull skin 19 26.4 

Hypertension 29 40.3    

 
Table 2. Relationship between serum ferritin and iron levels with disease severity based on ultrasound view 

Disease 
severity 

Serum ferritin levels 
(Micrograms per liter) 

Serum Iron levels 
(Micrograms per deciliter) 

Number Mean SD P-value Number Mean SD P-value 

Grade 1 14 66.6 59.9 
0.000 

14 44.5 18.2 
0.005 Grade 2 31 106.6 80.4 31 58 24.4 

Grade 3 27 184.8 89.6 27 68.3 19.5 
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Table 3. Correlation between fatty liver based on ultrasound view by age in patients  

Grade Mean SD P-value 

Grade 1 53.07 21.5 
0.206 Grade 2 43.5 17.4 

Grade 3 47.4 12.2 

 
Table 4. Correlation between fatty liver based on 
ultrasound view in terms of Body mass index (BMI) in 
patients 

Grade Mean SD P-value 

Grade 1 23.07 2.9 
0.001 Grade 2 23.4 3.7 

Grade 3 26.4 3.3 

 

Table 4 indicates that the highest mean BMI is in 

grade 3, grade 2, and finally in grade 1, respectively, 

and the highest BMI standard deviation is observed in 

grade 2, grade 3, and finally in grade 1, respectively. 

The results also indicate that there is a statistically 

significant correlation between fatty liver and BMI  

(P-Value = 0.001). 

Table 5 indicates that in Grade 1, from the highest to 

the lowest frequency of education level is equal to 

undergraduate (7 people), bachelor and higher (4 

people), diploma (3 people), and post-diploma (0 

people), respectively. 

In Grade 2, from the highest to the lowest 

frequency of education level is equal to 

undergraduate (10 people) and bachelor and higher 

(10 people), post-diploma (7 people), diploma (4 

people), respectively. 

Finally, in grade 3, from the highest to the lowest 

frequency of education level is equal to bachelor's 

degree and higher (13 people), post-diploma (8 

people), diploma (4 people), under-diploma (2 

people), respectively. There is also a statistically 

significant correlation between fatty liver and 

education level (0.004). 

 

Table 5. Correlation of fatty liver based on ultrasound view according to the education level in patients 

Rows 
Grade 1 Grade 2 Grade 3 

P-value 
Number Percentage Number Percentage Number Percentage 

Diploma 7 9.7 10 13.8 2 2.7 

0.004 
Under-Diploma 3 4.1 4 5.5 4 5.5 
Upper- Diploma 0 0 7 9.7 8 11.1 

Bachelor's degree and 
higher 

4 5.5 10 13.8 13 18 

4. Discussion 

This study aimed to evaluate the association between 

fatty liver in men based on serum ferritin level and by 

abdominal ultrasonography view of patients referred 

to Imam Khomeini Hospital in Jiroft in 2020. Patients 

with fatty liver who were referred to the internal ward 

of Imam Khomeini Hospital in Jiroft were selected. 

The mean age of patients was 46.8 ±16.7. Also in this 

regard, a study by Matsuura et al. in Japan showed that 

the age of onset of fatty liver disease was 45 to 49 

years and was more common in men [14]. 

The results indicated that there was also a statistically 

significant correlation between ferritin levels and the 

severity of the fatty liver disease. Finally, there is a 

significant correlation between serum iron and the 

severity of the fatty liver disease. In a study by Angulo 

et al., on 144 patients with fatty liver, serum ferritin 

levels after control for age, obesity, diabetes, and 

AST/ALT ratio as confounders did not indicate a 

significant correlation with the severity of fatty liver 

[15]; this is in accordance with the findings of Lonardo 

et al. [16] and Younossi et al. [17]. While Kowdley et 

al. showed in their study in patients with fatty liverthat 

serum ferritin levels increased approximately 1.5 

times their normal level and has been suggested as an 

independent predictor of advanced liver fibrosis [18], 

which is in accordance with this study. 

A possible mechanism for analyzing the correlation 

between ferritin and the severity of fatty liver disease 

follows lipid peroxidation, which promotes hepatic 

steatosis, increased oxidative stress, changes in fatty 

acid metabolism, and stellar cell activation. In 

response to oxidative damage caused by lipid 

peroxidation, hepatic endothelial cells increase the 

expression of the antioxidant molecule Oxygenase I 

and ferritin [19]. The reaction between iron and 

oxygenase and porphyrin produces redox material as a 
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result of liver damage. Ferritin, as a proinflammatory 

cytokine, activates stellate cells and induces 

phosphoinositol 3 kinase, a mitogen-activating 

protein, and increases NFKB expression and 

fibrogenesis [20]. Therefore, ferritin is involved in the 

process associated with the pathogenesis of NASH 

including inflammation, apoptosis, and oxidative 

stress [18]. Therefore, considering the role of ferritin, 

it seems that the Ferritin/Alt ratio, as mentioned in the 

Ozawa study, is a quick and simple indicator for the 

diagnosis of acute liver damage [21]. 

The results of this study indicated that most of the 

patients had a history of hypertension, hyperlipidemia, 

and diabetes; statistically, there is a significant 

correlation between fatty liver and hyperlipidemia. 

There is also a significant correlation between fatty 

liver and BMI. The results are consistent with the 

study of Ludwig et al. whose results indicated that 

90% of patients were obese, 35% of patients had 

hyperlipidemia and 25% were suffering from 

diabetes [22].  

According to studies conducted in Eastern countries, 

obesity, inactivity, and switching to high-calorie diets 

have increased compared to Western societies. It 

seems that in our country we are witnessing this 

upward trend of increasing obesity and its adverse 

effects such as hyperlipidemia, hypertension, diabetes, 

and finally fatty liver disease [23, 24]. Marchesini et 

al. showed that metabolic syndrome is a group of 

disorders with hypertension, hyperlipidemia, obesity, 

and diabetes and that recent studies have shown that 

the severity of the fatty liver disease increases with the 

number of diseases that constitute this syndrome [25].  

The findings of this study indicated that most patients 

had symptoms of extreme weakness, abdominal pain, 

and weight loss. Lu et al. showed in their study that 

most patients complain about vague pain in the upper 

and right abdomen region or a feeling of premature 

fatigue [26]. 

There is also a statistically significant correlation 

between fatty liver and education level. Alavian et al. 

examined the frequency of fatty liver and some of its 

risk factors in asymptomatic carriers of hepatitis B 

virus referred to the hepatitis clinic of Tehran Blood 

Transfusion Organization. Their results showed that 

there is no significant correlation between fatty liver 

disease and the patient's education level [27], that 

contradicts the findings of this study. There is no 

statistically significant relationship between fatty liver 

and alcohol consumption. Alavian et al. showed that 

the history of alcohol consumption has no significant 

relationship with fatty liver [27]. Although the exact 

amount of alcohol consumed daily to hurt the liver has 

not yet been determined, there is evidence that daily 

consumption of more than 30 grams per day for men 

and 20 grams per day for women is required to hurt the 

liver [28]. One possible reason for justifying this 

finding is the unreliability of the history of alcohol 

consumption. Another possible reason is the low 

alcohol consumption in our country because in some 

cases it has been stated that low alcohol consumption 

does not increase the prevalence of fatty liver [29]. 

5. Conclusion 

According to the present study and the results 

obtained, it can be said that there is a significant 

correlation between serum ferritin and serum iron 

levels with the severity of fatty liver disease in the 

studied patients. Therefore, health professionals 

must pay special attention to the above-mentioned 

factors to prevent the occurrence of problems related 

to fatty liver and to deal with such cases with high 

awareness. 
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