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Abstract 

Background  Non-alcoholic fatty liver disease (NAFLD) is a liver pathology. NAFLD’s prevalence is increasing 
in the world and because of the increase non-invasive methods are gaining importance in diagnosis. The Fibrosis 4 
(FIB-4) score is one of the most commonly used non-invasive scoring methods for diagnosing NAFLD today. Acute 
pancreatitis is a disease with inflammation and high morbidity. There are studies indicating that acute pancreati-
tis progresses more severely in patients with NAFLD. In our study, it was aimed to define the possible relationship 
between the FIB-4 score and the severity of acute pancreatitis, which has not been investigated before and contribute 
to the literature.

Methods  Our study was conducted by retrospectively scanning 124 patients diagnosed with acute pancreati-
tis between 2018 and 2020. The patients were compared with the presence of NAFLD and the FIB-4 score results 
in those with NAFLD.

Results  The 48th-hour Ranson score was found to be statistically significantly higher in patients with NAFLD com-
pared to those without NAFLD. In patients with NAFLD, the total billurbin, direct billurbin, AST, ALT, ALP, GGT, and Ran-
son scores were found to be statistically significantly higher in those with FIB-4 score ≥ 2.67.

Conclusıon  As liver fibrosis increases in patients with NAFLD, it is suggested that liver damage accompanying acute 
pancreatitis increases, and the prognosis of acute pancreatitis worsens. There is a need for further studies to be con-
ducted while centering more on this subject, which has not been investigated before in the literature.
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Introduction
Acute pancreatitis is an inflammatory disease of the 
pancreatic gland and multiple causes play a role in its 
etiology [1]. Although biliary stones and alcohol use are 
among the most common causes for this disease, there 
are publications stating that a more severe clinical course 

is observed in patients with non-alcoholic fatty liver dis-
ease (NAFLD) [2, 3]. NAFLD is a disease in which more 
than 5% of the weight of the liver is made up of fat, and 
it is diagnosed by exclusion of causes such as alcohol, 
drugs, and genetics [4]. It affects 25% of the world, and its 
frequency is expected to increase gradually in the com-
ing years [5]. Fibrosis-4 (FIB-4) score is one of the scoring 
systems produced in recent years to predict the presence 
of fibrosis in the liver by non-invasive methods. Stud-
ies investigating the relationship between NAFLD and 
FIB-4 have reported that the FIB-4 score is more strongly 
associated with fibrosis than other scores, and it is more 
successful in identifying patients with higher risk for 
liver-related comorbidities [6]. If the FIB-4 score is above 
2.67 in NAFLD patients, it is considered risky, and fur-
ther examination is recommended.
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The aim of our study is to compare the results of scor-
ing systems in NAFLD patients and to examine the dif-
ferences in results between NAFLD patients, and those 
without NAFLD, to evaluate the usability of the FIB-4 
score in NAFLD patients, to predict the severity of acute 
pancreatitis, and to shed light on further research that 
can be done on this subject, which has not been studied 
before in the literature.

Materials and methods
Our study was conducted by retrospectively scanning 124 
patients who applied to hospital between 2018 and 2020 
and were diagnosed with AP. All patients included in the 
study examined and recorded by gender, age, presence of 
NAFLD, length of stay, amylase, lipase, leukocyte count, 
glomerular filtration value, INR, total billurbin, direct 
billurbin, aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), gamma-glutamyl transferase 
(GGT), alkaline phosphatase (ALP), c-reactive protein 
(CRP), FIB-4, Acute Physiology and Chronic Health Eval-
uation II (APACHE 2) score, BALTAZAR score, BISAP 
score, and RANSON score from 0 to 48 h.

The diagnosis of AP was made by the presence of at 
least 2 of 3 criteria: These criterias are typical abdominal 
pain, amylase and lipase levels 3 times higher than the 
upper limit, and inflammation demonstrated by abdomi-
nal imaging (computerized tomography). The diagnosis 
of NAFLD was made by abdominal imaging (computer-
ized tomography or ultrasonography). Ten patients were 
diagnosed by ultrasonography, and 114 patients were 
diagnosed by computerized tomography. There was no 
known liver disease other than NAFLD in the study pop-
ulation. Therefore, liver biopsy was not considered.

Criterıa for exclusion to the study
For this study, those younger than 18 years of age, peo-
ple who developed pancreatitis after ERCP, people who 
use alcohol (140 g/week for men, 70 g/week for women), 
those with viral hepatitis, hypertriglyceridemia, drug-
induced hepatitis, autoimmune liver disease, and other 
liver disease are not included in this study. Also, people 
with insufficient clinical data are not included.

NAFLD diagnostıc criteria
Ultrasonography and computerized tomography were 
used for the diagnosis of NAFLD. A diagnosis of NAFLD 
was made with an increase in liver echogenicity and a 
distinct brightening compared to the kidney parenchyma 
on ultrasonography. A diagnosis of NAFLD was made 
because the attenuation value in the liver parenchyma 
was significantly lower than the spleen parenchyma in 
computerized tomography.

Statistical analysis
Data were evaluated using the SPSS 23.0 (Statistical Pro-
gram for Social Sciences) statistical program.

Descriptive statistics (number, percentage, 
mean ± standard deviation, median (minimum–maxi-
mum) were used for this research. Mann–Whitney U test 
was used for univariate continuous data, and chi-square 
test was used for categorical data. Type 1 error values 
of p < 0.05 were considered significant in all statistical 
analyses.

Results
Demographic data of the patients included in the evalua-
tion are presented in Table 1. NAFLD was detected in 43 
patients (34%), and 56% of the total patients were women. 
Female patients were not using oral contraceptives.

When the patients were compared according to the 
presence of NAFLD, no significant difference was found 
in other data, except for the 48th-hour Ranson score, as 
seen in Table 2. The 48th-hour Ranson score was found 

Table 1  Gender and NAFLD comparison

NAFLD ( +) NAFLD ( −) Total (%)

Female 21 (48%) 49 (60%) 70 (56%)

Male 22 (52%) 32 (40%) 54 (44%)

Total 43 (100%) 81 (100%) 124 (100%)

Table 2  Comparison of patients with and without NAFLD

NAFLD ( +) NAFLD ( −) P value

Age (year) 58.0 ± 13.2 56.5 ± 17.7 0.585

Length of stay (day) 5.5 ± 3.7 5.0 ± 2.9 0.375

Amilase (U/L) 1217.8 ± 967.5 1167.5 ± 1031.0 0.792

Lipase (U/L) 2852.7 ± 2625.7 2969.8 ± 3906.2 0.860

Leukocyte (× 103/ml) 12,920.4 ± 3699.9 12,680.6 ± 5275.9 0.771

CRP (mg/dl) 6.9 ± 7.3 5.3 ± 6.2 0.217

GFR 91.0 ± 23.3 95.5 ± 28.4 0.371

INR 1.2 ± 0.51 1.1 ± 0.3 0.504

Total billurbine (mg/dl) 2.6 ± 2.4 2.1 ± 1.8 0.152

Direct billurbine (mg/dl) 1.3 ± 1.5 1.2 ± 1.8 0.791

AST (U/L) 222.1 ± 215.8 247.3 ± 354.8 0.672

ALT (U/L) 229.8 ± 243.9 244.5 ± 325.0 0.796

ALP (U/L) 190.1 ± 123.3 206.4 ± 172.2 0.599

GGT (U/L) 581.8 ± 795.0 342.2 ± 379.0 0.074

APACHE 2 score 5.8 ± 3.2 6.0 ± 3.3 0.795

BALTHAZAR score 2.0 ± 1.4 1.5 ± 1.3 0.079

BISAP score 0.6 ± 0.6 0.7 ± 0.7 0.321

RANSON score 1.5 ± 1.0 1.31 ± 1.0 0.216

RANSON 48th-hour score 2.4 ± 1.5 1.9 ± 1.3 0.043
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to be statistically significantly higher in patients with 
NAFLD compared to the other group.

When the patients with NAFLD were compared to each 
other, according to the FIB-4 scoring values, the total bil-
lurbin, direct billurbin, AST, ALT, ALP, GGT, and Ranson 
scores of the patients with FIB-4 ≥ 2.67 were found to be 
statistically significantly higher than the other group, as 
indicated in Table 3.

Discussion
Acute pancreatitis is a disease that occurs as a result of 
inflammation of the pancreas due to causes such as gall-
stones, alcohol use, and hyperlipidemia. Although it usu-
ally has a good prognosis, it can cause serious morbidity 
and mortality when complications develop. For this rea-
son, early diagnosis of complications that may develop in 
the course of acute pancreatitis and taking precautions 
against these complications gain importance. There are 
many scoring systems produced to estimate the severity 
and mortality rate of acute pancreatitis, but there is no 
scoring system that provides precise information about 
the prognosis [7]. In a study comparing scoring sys-
tems, similar results were found between BISAP, Ranson, 
APACHE 2, and Balthazar scores, and it was reported 
that the scores were not superior to each other [8].

NAFLD is a liver disease that occurs as a result of 
excessive accumulation of fat in the liver independent of 

alcohol use, and it is estimated to be present in 25% of 
the population [9]. Fibrosis, which occurs as a result of 
fatty liver, may lead to cirrhosis and hepatocellular can-
cer in the following years. Early diagnosis of fibrosis is 
important for clinicians to avoid frightening complica-
tions. The gold standard diagnostic method for diagnos-
ing fibrosis is liver biopsy, but since this procedure is 
invasive and cannot be performed everywhere, studies 
on non-invasive diagnostic methods have started. The 
FIB-4 score is the most widely used non-invasive diag-
nostic method today. It is stated that the FIB-4 score 
is more successful than other scores because it has a 
higher diagnostic rate and can predict more success-
fully for risky patients [6]. It is stated that a FIB-4 score 
higher than 2.67 in NAFLD patients is a harbinger of 
fibrosis formation [10].

In studies on the relationship between NAFLD and 
acute pancreatitis, it is stated that acute pancreatitis 
progresses more severely in patients with NAFLD, and 
NAFLD may be a risk factor for acute pancreatitis [11, 
12]. No study was found in the literature in which the 
prognosis of acute pancreatitis could be predicted using 
the FIB-4 score in NAFLD patients. In our study, it was 
aimed to investigate the effect of NAFLD on acute pan-
creatitis prognosis, also to investigate the possible rela-
tionship between FIB-4 score and acute pancreatitis in 
NAFLD patients and to reveal the data of Turkey for the 
relationship between FIB-4 score for NAFLD.

When patients with NAFLD were compared with 
patients without NAFLD, the 48th-hour Ranson score 
was found to be statistically significantly higher, consist-
ent with studies in the literature [12].

Among NAFLD patients, total billurbin, direct bil-
lurbin, AST, ALT, ALP, GGT, and Ranson scores were 
found to be statistically significantly higher in patients 
with FIB-4 score ≥ 2.67. Even if it is not reflected in the 
statistics, it is striking that the amylase and lipase val-
ues and the APACHE 2 scores are also high. The results 
suggest that as liver fibrosis increases, liver damage 
accompanying acute pancreatitis increases, and the 
prognosis of acute pancreatitis worsens. There is a need 
for further studies to be conducted in centers more on 
this subject, which has not been investigated before in 
the literature.

The limitations of our study are the following: it is ret-
rospective, performed in a single center, liver biopsy is 
not used in the diagnosis, diabetes mellitus status and 
body mass index is not recorded.

Conclusion
In our study, it was found that as the FIB-4 score 
increased in patients with NAFLD, acute pancreati-
tis progressed more severely and increased cholestatic 

Table 3  Comparison of NAFLD patients according to FIB-4 score

FIB-4 score ≥ 2.67 FIB-4 score < 2.67 P value

Age (year) 60.5 ± 12.7 55.0 ± 13.5 0.226

Length of stay (day) 4.8 ± 2.1 6.4 ± 5.0 0.612

Amilase (U/L) 1374.0 ± 989.4 1020.6 ± 927.1 0.261

Lipase (U/L) 3324.2 ± 2714.5 2257.2 ± 2449.6 0.129

Leukocyte (× 103/ml) 12,568.7 ± 3738.1 13,364.7 ± 3703.1 0.541

CRP (mg/dl) 6.2 ± 5.9 7.7 ± 8.9 0.565

GFR 87.5 ± 26.5 95.4 ± 17.2 0.378

INR 1.1 ± 0.3 1.2 ± 0.6 0.882

Total billurbine (mg/
dl)

3.3 ± 2.3 1.7 ± 2.3 0.001

Direct billurbine 
(mg/dl)

1.7 ± 1.5 0.8 ± 1.4 0.001

AST (U/L) 311.2 ± 218.2 109.6 ± 154.5 0.000
ALT (U/L) 298.2 ± 263.9 143.4 ± 189.1 0.010
ALP (U/L) 223.2 ± 133.6 149.7 ± 98.3 0.041
GGT (U/L) 762.3 ± 975.5 351.1 ± 393.8 0.017
APACHE 2 score 6.7 ± 3.4 4.7 ± 2.7 0.070

BALTHAZAR score 1.7 ± 1.4 2.3 ± 1.4 0.212

BISAP score 0.6 ± 0.7 0.5 ± 0.5 0.613

RANSON score 2.0 ± 0.9 1.0 ± 0.9 0.003
RANSON 48th-hour 
score

2.9 ± 1.5 1.8 ± 1.2 0.037
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damage in the liver. In order to use the FIB-4 score to 
determine the prognosis of acute pancreatitis, research 
with a larger patient population is required. It is consid-
ered that the FIB-4 score may play a role in predicting 
morbidity and mortality in patients with acute pancreati-
tis in the coming years.
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