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Abstract 
Objective: We aim to explore the relationship between fatty liver and the se-
verity of acute pancreatitis. Methods: The data of 128 patients with acute 
pancreatitis in the Xiaogan Central Hospital of Hubei from October 2016 to 
October 2017 were retrospectively analyzed. Clinical data of patients with fat-
ty liver and non-fatty liver were statistically analyzed, the CT value of the liver 
and spleen was measure, and fatty liver was defined as mean L/SCT value < 1. 
Results: Among 128 patients, fatty liver was found in 56 (43.8%) and nonfatty 
liver in 72 (56.2%). Compared with patients with non fatty liver disease, the 
severity of pancreatitis, blood triglyceride and C reactive protein levels were 
higher in fatty liver patients, higher proportion of patients with local compli-
cations and persistent organ failure. Conclusion: Fatty liver has a greater im-
pact on the severity of acute pancreatitis. It is possible to be an indicator of the 
severity of acute pancreatitis. 
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1. Introduction 

Acute pancreatitis is a kind of inflammatory injury caused by pancreatic tissue 
self-digestion, such as pancreatic edema, hemorrhage and necrosis, most of 
which are mild lesions with good prognosis, but 20% is severe acute pancreatitis, 
the mortality rate is 15% - 20%, which requires strict monitoring [1]. Therefore, 
it is of great clinical significance to predict and classify the condition of patients 
with acute pancreatitis, and to carry out early intensive care and nutritional 
support for critical patients. 
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Fatty liver is associated with a variety of gastrointestinal diseases, including 
AP. Low density liver changes are often found on plain abdominal CT scans in 
patients with AP [2]. However, there is no systematic study of fatty liver on the 
development and prognosis of AP. The purpose of this study was to investigate 
the effect of fatty liver on the development and prognosis of AP. 

2. Materials and Methods  

1) General Information 
From October 2016 to October 2017, 128 patients with acute pancreatitis were 

collected from Xiaogan Central Hospital, including 76 males and 52 females, 
with an average age of 52.7 ± 14.9 years. Inclusion criterion: 1) accord with the 
diagnostic criteria of acute pancreatitis [3]: Two of the following three features 
need to be satisfied: a) Abdominal pain accords with the characteristics of acute 
pancreatitis (acute onset of persistent severe upper abdominal pain, It can often 
be released to the back); b) serum lipase or amylase is at least three times higher 
than the normal upper limit; c) imaging examination with characteristic changes 
in acute pancreatitis. 2) Abdominal CT plain scan is performed within 24 hours 
after onset of the disease. Exclusion standard: a) no abdominal CT scan was 
performed within 24 hours; b) incomplete clinical data; c) Splenectomy patients. 

2) According to the consensus of diagnosis and treatment of acute pancreatitis 
in 2015 in China [4], acute pancreatitis is divided into three categories: mild, 
moderate severe and severe. Mild acute pancreatitis with no organ failure, no 
local or systemic complications; Moderate severe acute pancreatitis is associated 
with local or systemic complications, with transient organ failure and recovery 
within 24 hours, with no persistent organ failure. Temporary organ failure can 
be recovered within 24 hours, and no persistent organ failure can be achieved 
within 24 hours; severe acute pancreatitis with persistent organ failure for more 
than 48 hours. Persistent organ failure is defined as organ failure lasting more 
than 48 hours. Early local complications include acute peripancreatic fluid ac-
cumulation and acute necrotic accumulation. 

3) Image analysis, measurement and calculation 
The CT values of liver and spleen were measured on two consecutive levels by 

two radiologists in abdominal group. The left lateral lobe of liver, left inner lobe 
of liver and right lobe of liver were selected as three regions of interest. The ROI 
of spleen ranged from 200 to 400 mm2 in the same plane. The CT value of nor-
mal liver was higher than that of spleen, and the CT value of liver decreased after 
hepatic steatosis [5]. The average value of fatty liver was defined as liver/spleen 
CT value < 1. 

4) Statistical treatment  
Statistical software SPSS20.0 was used for statistical analysis. Continuous data 

are presented as median (interquartile range), and categorical data are presented 
as quantities and proportions. The counting data were expressed as the number 
of cases or percentage, and the difference between groups was statistically signif-

https://doi.org/10.4236/ijcm.2018.94021


J. Jia et al. 
 

 

DOI: 10.4236/ijcm.2018.94021 245 International Journal of Clinical Medicine 
 

icant by using X2 test (P < 0. 05). 

3. Results 

1) General information analysis  
The study included 128 patients, of whom 76 (59.4%) were male and 52 

(40.6%) were female, as shown in Table 1. The mean age was 52.7 ± 14.9 years. 
According to the consensus classification of multidisciplinary diagnosis and 
treatment in 2015 in China, 56 (44.8%) cases were classified as mild, 58 (45.3%) 
cases as moderately severe, and 14 (10.9%) cases as severe. The incidence of early 
local complications was acute peripancreatic fluid accumulation in 38 (29.7%) 
cases, acute necrotic accumulation in 20 (15.6%) cases, and persistent organ 
failure in 14 (10.9%) cases. 

2) Disease characteristics of patients with fatty liver and non-fatty liver 
The study included 128 patients, including 56 (43.8%) patients with fatty liver. 

Table 2 shows the comparison of parameters and severity of acute pancreatitis 
between patients with fatty liver and those with non-fatty liver. Mean age was 
not significantly different between fatty liver and nonfatty liver groups (49.9 ± 
11.1 versus 54.9 ± 17.2, p = 0.161). Fatty liver was more prevalent in male pa-
tients (78.6% versus 44.4%, p < 0.001). The average BMI of fatty liver group was 
significantly higher than that of non-fatty liver group (26.2 ±  2.9 versus 22.5 ±  
3.2, p < 0.001). The level of random blood glucose in fatty liver group was also 
higher than that in non-fatty liver group (9.01 ± 3.7 versus 6.90 ± 2.8, p = 0.016). 
Analysis of median serum triglyceride, initial and Maximum serum CRP levels 
[median (interquartile range)] of the fatty liver group were significantly higher 
than those of the nonfatty group [4.3 (1.9 - 10.6) versus 1.0 (0.8 - 1.5), p < 0.001; 
8.6 (1.6 - 30.9) versus 2.7 (0.5 - 7.5), p < 0.001 and 196.3 (64.4 - 284.0) versus 
63.1 (19.7 - 113.6), p < 0.001]. 
 

Table 1. Statistical tables of clinical features of patients with acute pancreatitis (n = 128). 

 
Age, mean ± 
 SD (range), 

years 

Sex Acute pancreatitis classification Complications and organ failure 

Male (%) Female (%) Mild 
Moderate  

severe 
Severe 

Peripancreatic 
fluid collection 

Necrotic  
accumulation 

Persistent organ 
failure 

Patient 
Characteristic 

52.7 ± 14.9 76 (59.4%) 
52 

(40.6%) 
56 

(44.8%) 
58 

(45.3%) 
14 

(10.9%) 
38 

(29.7%) 
20 

(15.6%) 
14 

(10.9%) 

 
Table 2. Comparison of characteristics and severity parameters between AP patients with and without fatty liver. 

 
Age, mean  ± 

SD, years 

Sex 
BMI 

Random blood 
glucose, 
mmol/L 

Serum  
triglyceride, 

mmol/L 

Serum CRP (random blood Glucose) g/L 

Male (%) Female (%) initial Maximum 

Fatty liver 49.9 ± 11.1 44 (78.6%) 12 (21.4%) 26.2 ± 2.9 9.01 ± 3.7 
4.3 

(1.9 - 10.6) 
8.6 

(1.6 - 30.9) 
196.3 

(64.4 - 284.0) 

Nonfatty 
liver 

54.9 ± 17.2 32 (44.4%) 40 (55.6%) 22.5 ± 3.2 6.90 ± 2.8 
1.0 

(0.8 - 1.5) 
2.7 

(0.5 - 7.5) 
63.1 

(19.7 - 113.6) 

P 0.161 <0.001 <0.001 0.016 <0.001 <0.001 <0.001 
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3) According to the severity of AP divided into mild, moderate and severe, the 
proportion of patients with fatty liver and non-fatty liver were counted respec-
tively. As shown in Table 3, there were 14 (25.0%) cases of fatty liver and 42 
(75.0%) cases of non-fatty liver in patients with mild acute pancreatitis, 32 
(54.2%) cases of fatty liver and 26 (44.8%) cases of non-fatty liver in patients 
with moderately severe acute pancreatitis, 10 (71.4%) cases of fatty liver and 4 
(28.6%) cases of severe non-fatty liver in patients with severe acute pancreatitis. 
The proportion of patients with mild acute pancreatitis in fatty liver group was 
lower than that in non-fatty liver group, but the proportion in moderate severe 
acute pancreatitis patients was significantly higher than that in non-fatty liver 
group. 

4) Comparison of the incidence of complications and persistent organ failure 
in the fatty liver group and the non fatty liver group 

As shown in Figure 1, the fatty liver group has a higher proportion of com-
plications and persistent organ failure than the non-fatty liver group. Patients 
with fatty liver showed higher percentages of Acute Peripancreatic fluid collec-
tion (32.1% versus 22.2%, p = 0.833) and Acute necrotic accumulation (25.0% 
versus 13.9%, p = 0.048) than those without fatty liver. Patients with fatty liver 
also had higher rates of Persistent organ failure (17.9% versus 5.6%, p = 0.009). 
 
Table 3. Proportion of fatty liver in patients with different degrees of pancreatitis. 

 
Mild 

(n = 56) 
Moderate severe 

(n = 58) 
Severe 

(n = 14) 

Fatty liver 
14 

(25.0%) 
32 

(54.2%) 
10 

(71.4%) 

Nonfatty liver 
42 

(75.0%) 
26 

(44.8%) 
4 

(28.6%) 

 

 
Figure 1. Comparison of complications between fatty liver group and non-fatty liver 
group. 

0.222

0.139

0.056

0.321

0.25

0.179

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Ac
ut

e 
Pe

rip
a

nc
re

at
i

c f
lu

id
 

co
lle

ct
i

on Ac
ut

e 
ne

cr
ot

i
c 

ac
cu

m
ul

at
io

n

Pe
rs

ist
en

t 
or

ga
n 

fa
ilu

re
Nonfatty liver Fatty liver

https://doi.org/10.4236/ijcm.2018.94021


J. Jia et al. 
 

 

DOI: 10.4236/ijcm.2018.94021 247 International Journal of Clinical Medicine 
 

4. Discussion 

In this study, we explored the effects of fatty liver on the severity and prognosis 
of patients with AP. The results showed that the fatty liver group had more se-
vere clinical features than the non-fatty liver group in AP patients. Patients with 
fatty liver had higher incidence of local complications and were more prone to 
persistent organ failure. 

It was found that the proportion of fatty liver patients in mild acute pancreati-
tis patients was lower than that in non-fatty liver patients, but the proportion of 
fatty liver patients in moderate severe and severe acute pancreatitis patients was 
significantly higher than that in non-fatty liver patients. Especially in patients 
with severe acute pancreatitis, the proportion of non-fatty liver patients is as 
high as 71.4%. This is consistent with the conclusion that the patients with fatty 
liver have higher incidence of local complications and are more prone to persis-
tent organ failure. 

In patients with acute pancreatitis associated with fatty liver, shared disease 
factors such as obesity, alcoholism and hyperlipidemia are commonly found. We 
found that patients with fatty liver had higher levels of serum glucose, triglyce-
ride and BIM. And the proportion of men with fatty liver is as high as 78.6%, 
which may be due to the fact that in modern society, men tend to work under 
pressure, have more social activities, live faster, and eat irregularly; often eat high 
fat content of food and alcohol and so on. 

In patients with AP, the presence of fatty liver can lead to a more severe clini-
cal manifestation, and high serum c-reactive protein levels in the fatty liver 
group may be a viable explanation [6]. α − 1 antitrypsin is a glycoprotein that is 
mainly synthesized by the liver. It can play a significant anti-inflammatory effect 
by affecting a wide range of inflammatory cells. A recent study has shown that 
liver steatosis significantly inhibits α − 1 antitrypsin levels in mice and human 
models of acute pancreatitis. This reduces the level of serum α − 1 antitrypsin 
and leads to excessive activation of inflammation [7], a mechanism that can ef-
fectively explain our results. The median of initial serum CRP was 8.6 and 2.7, 
respectively, and the median of Maximumserum CRP was 196.3 and 63.1, re-
spectively. Serum CRP was the most widely used biomarker. However, the de-
layed expression of its Maximum level is not good for the early diagnosis of the 
severity of the disease. In the early stage of AP, fatty liver can be diagnosed by 
CT scan, thus predicting the delayed peak of serum CRP. The development and 
prognosis of the disease can be judged accurately in the initial stage of the dis-
ease. The incidence of severe pancreatitis through early intervention is reduced. 

In 2015, the consensus of diagnosis and treatment of Consensus on Multidis-
ciplinary diagnosis and treatment of acute pancreatitis in China emphasized that 
pancreatic CT scan was the preferred imaging method for diagnosing AP and 
judging the severity of AP. It was suggested that CT plain scan should be com-
pleted within 12 hours after emergency treatment to evaluate the extent of ex-
udation of pancreatitis. At the same time, other acute abdomen can also be dis-
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tinguished [1]. By morphological features, the range of peripancreatic fluid ac-
cumulation and pancreatic necrosis can be effectively distinguished. So it is im-
portant to evaluate the development state of fatty liver and acute pancreatitis 
with CT plain scan. 

In short, fatty liver can be diagnosed by CT scan, and it is closely related to the 
severity of AP. AP patients with fatty liver can lead to a higher incidence of local 
complications, increasing the risk of persistent organ failure or even death in pa-
tients with AP. Fatty liver plays an important role in predicting the severity and 
prognosis of AP. 
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