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Abstract 
Background/Aim: Non-alcoholic fatty liver disease (NAFLD) refers to the accumulation of hepatic steatosis not 

due to excess alcohol consumption.It is the most common liver condition in the world.The prevalence of NAFLD 

is up to 30% in developed countries and nearly 10% in developing nations. The aim of this study is to assess 

serum alpha-fetoprotein triglyceride, and total cholesterolamong Sudanese with non-alcoholic fatty liver 

disease. 

Methods:This is a descriptive cross sectional study was conducted in Advance diagnostic center, Bahary 

hospital, Khartoum state, Sudan during the period of Sep 2016 to Nov 2016. Participants were divided into two 

groups; patient group (N/40), and non-alcoholic fatty liver disease NAFLD, and 40 normal individual as control 

group. Triglyceride, total cholesterol were measured by using spectrophotometric method, while alpha-

fetoprotein measured byusing enzyme immune assay test ELISA. 

Results: The current study revealed that there is significant difference in triglyceride (TG) and alpha fetoprotein 

(AF) between cases and control group (P = 0.000), and (P = 0.004) respectively, however insignificant in total 

cholesterol (TC), (P = 0.629). The study also showed strong positive correlation between TG and AFP (R value 

(+0.527), (P = 0.00). Age showed negative correlation with AFP R value (- 0.316), (P = 0.047), TC and AFP 

showed no correlation R Value (+0.246), (P = 0.126). 

Conclusion: Patients with NAFLD have higher AFP levels and TG than those without fatty liver changes. AFP 

levels rise as grade of liver steatosis increases.  
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I. Introduction 
Nonalcoholic fatty liver disease (NAFLD) is a very common disorder, and one of themajor cause of 

cirrhosis in the western world [1],it is mainly associated with obesity and metabolic disorders [2].Obesityand 

NAFLD has become an epidemic around the world, in the United States of America 30%  or more of the adults 

are affected by NAFLD [3],and scored a high prevalence about 20% in China [4].Although NAFLD may remain 

asymptomatic, it also may insidiously progress to cirrhosis and end stage liver disease[5, 6],as well as it 

characterized by steatosis, inflammation, and considered as one of the major cases of hepatocellular carcinoma 

(HCC) [7, 8, 9, 10]. Alpha-fetoprotein (AFP) is a glycoprotein [11], that is normally formed during conception 

by the fetal liver and yolk sac(1-2 months), and subsequently predominantly in the liver ,In clinical practice, 

AFP levels are increased in many clinical events, such ashepatocellular carcinoma, acute or chronic viral 

hepatitis, chronic liver disease [12, 13]. AFP is a well-established tumor marker for HCC, and recent studies 

have explored the potential association between AFP and NAFLD who were diagnosed by ultrasonography. [11, 

14] .In this study, we evaluated serum AFP, triglyceride, and total cholesterol levels, in NAFLD patients in 

comparison with normal subjects.  

 

II. Material and Methods 
Patients: This is a cross sectional study was conducted in Advance diagnostic center, Bahary hospital, 

Khartoum state, Sudan during the period of Sep 2016 to Nov 2016. Participants (N/80) were divided into two 

groups; patient group (N/40), non-alcoholic fatty liver disease NAFLD as case and 40 normal individual as 

control group.Both groups were age matched, range from 27 to 84 years old with mean of 48.95 years. Patient 

with Liver disorder other than NAFLD, and patients with Testicular cancer were excluded from this study. After 

signing an informed consent, the demographic and clinical data was taken from each group (case and control) 

using questionnaire. 

5 ml of venous blood was collected under septic condition in a plain blood container and centrifuged for 15 

minutes at 3000rpm; serum was separated and stored in -20 till the assay of  Triglyceride, total cholesterol 
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which measured by using spectrophotometric method, while alpha-fetoprotein measured byusing enzyme 

immune assay test ELISA. 

Statistical analysis:Data were entered into a computer and analyzed by using SPSS for windows (version 16.0). 

Data was presented as mean ± S.D,followed by t.test. The results were expressed in the form of tables and 

figures. P value of <0.05 was considered significant. 

Ethics 

Ethical clearance was obtained from the research board at the Faculty of medical laboratory 

science,AlzaiemAlazhari University. 

 

III. Results 
In this study we studied 80 participants 40 (50%) case and 40 (50%) control, their age range from 27 to 

84 years old with mean of 48.95 years.  24 (30%) of the participants were male and 56(70%) were female. Table 

(2).The current study revealed that there is significant difference in triglyceride(TG) and alpha fetoprotein (AF) 

between cases and control group (P = 0.000), and (P = 0.004)respectively, however insignificant in total 

cholesterol (TC), (P=0.629). The Pearson correlation test Figure (1) showed that there is strong positive 

correlation between TG and AFP (R value (+0.527),(P = 0.00),Figure (2) conversely Age showed negative 

correlation with AFP R value (-0.316), (P= 0.047), when the TC and AFP Figure (3) showed no correlation R 

Value (+0.246),(P=0.126). 

 

Table (1) showcomparison of mean(SD±) of TC, TG and AFP in NAFLD and control groups: 
      Variables  Case Control P value  

TC  152.18±44.344 156.25±29.192                     0.629 

TG 140.90±66.967 98.80±29.340 0.000 
AFP 4.7450±2.06012 3.6500±1.05490 0.004 

 

 t-test was used to calculate P value.  

 P value less than 0.05 considered significant.  

 

Table (2) shows statistics and mean differences of TC, TG and AFP among male and female in NAFLD: 
Study groups Male Female P value  

TC 125.08±39.156 163.79±41.829 0.01 
TG 151.75±88.661 136.25±56.572 0.509 

AFP 4.9500±2.61482 4.6571±1.82156 0.686 

 

 t-test was used to calculate P value. 

 P value less than 0.05 considered significant.  

 

Figure (1) shows correlation of AFP with TG in case group: 
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Figure(2) shows correlation of AFP with age in case group: 

 
 P value 0.047 

 R - 0.316 

 

Figure (3)Correlation of AFP with TC in case group: 

 
 P = value 0.126. 

 R = +0.246. 

 

IV. Discussion 
In this study, we aimed to investigate the serum AFP level among Nonalcoholic fatty liver disease 

(NAFLD), Sudanese population, in Khartoum state from September to November 2016. The resultsrevealed a 

significant increase in AFP among case(4.7450±2.06012), control(3.6500±1.05490)(P = 0.004) and this may 

due to hepatic inflammation, steatosis, and/or fibrosis. Triglyceride (TG) also showed significant increase 

among case (140.90±66.967), compared with control (98.80±29.340), (P =0.000), this result most probably due 

to an imbalance between lipid acquisition and removal. Total cholesterol (TC) showed non-significant  increase 

case (152.18±44.344) ,when control (156.25±29.192),(P = 0.629), this matched with study done by Ays¸egu¨ 

Babalı et al (2009).[16], Ping Xu et al(2014)[15] and Yimin Chen et al(2016).[17] and  disagreed with M. 

KARA et al2013)[11],this discrepancy may be due to sample size, environmental condition, and genetic 

variation . The main limitation of the study was the lack of histopathological confirmation of the patients’ 

diagnosis, noteworthy that although ultrasonography has a positive predictive value in the diagnosis of NAFLD 

which is around 80-100%[18], a sensitivity of 67% and a specificity of 77% have also been reported[19], in 

addition,to our knowledge that the diagnostic value of ultrasound decreases in obese patients.     
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V.Conclusions 

Patients with NAFLD have higher AFP levels,TG than those without fatty liver changes. AFP levels rise as 

grade of liver steatosis increases. More future work is required to know further about the pathogenesis of this 

condition and to establish an effectivetreatment. 
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