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AbstrAct:   Purpose: The purpose of the study is to investigate the course of acute pancreatitis in obese patients, the development of local 
and systemic complications and mortality rates. 

  Materials and methods: We took and analyzed 482 histories of acute pancreatitis treated at Kyiv Regional Clinical Hospital 
from January 1, 2011 to February 2, 2019. The data were statistically processed in the Excel 2010 program using a descrip-
tive method applying relative, absolute numbers, mean square deviations and their errors. A correlation between varia-
bles was studied using the Pearson’s test (R2). The significance of the difference between the two independent groups was 
tested with Student’s t-test.

  results: We included 482 patients in our study, i.e. 260 patients (54%) with obesity (the study group), and for comparison,  
222 (46%) patients with normal body mass, constituting a control group. Obese patients had a higher mean age 
(55.4 ± 9.4 years, P = 0.01); also, they showed a statistically higher incidence of severe course of acute pancreatitis [85 (32.7%) 
vs. 16 (7.2%); P = 0.01*]. We noted an increase in the rate of acute pancreatitis with severe course in obese patients with 
mass gain (from 10.20% to 53.93%, P = 0.03*). Hospitalization time of obese patients was longer than in case of patients 
with normal body mass. In addition, we observed a two-fold longer hospitalization of obese patients at intensive care units 
(5.8 ± 0.8 vs. 2.7 ± 0.5 days, P = 0.01*). When investigating the mortality rate, we found out that the main cause of death was 
the progression of organ failure – 30 cases (6.3%), pulmonary embolism (TB) – 15 (3.1%) and DIC – 18 (3.7%).

  conclusions: The presence of obesity in patients involves a high risk of severe acute pancreatitis. This risk increases with body 
mass increase. In addition, in obese patients the hospitalization and in-patient care takes longer, which increases the total 
cost of treatment and requires a cost-effective algorithm in the future. A high mortality rate in obese patients requires an 
improved treatment algorithm. 
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AbbreVIAtIoNs

AP – acute pancreatitis 
BMI – body mass index 
DIC – disseminated intravascular coagulation 
HTG – hypertriglyceridemia 
ICU – intensive care units 
RAS – Revised Atlanta Classification  
TB – pulmonary embolism 

INtroductIoN

Obesity is considered a global problem of humanity of the third 
millennium. According to the World Health Organization, obesity 
is an epidemic non-infectious disease [1]. About 30% of the planet’s 
population is overweight or obese. This indicator is progressively 
increasing, because there is no country in the world where this 
disease is not registered. Obesity can cause a lot of concomitant 
diseases. It is not surprising that in patients with obesity the risk of 
developing acute pancreatitis increases [2]. It is known that acute 
pancreatitis is an inflammatory disease of the pancreas. People 
with obesity have a potentially worse prognosis for the course of 
the disease and the development of complications. Available stud-
ies indicate a direct correlation between enlargement of parapan-
creatic tissue in patients with acute pancreatitis and BMI increase 
[3–5]. The authors also argue that parapancreatic tissue has a direct 
toxic effect on the parenchyma of the pancreas [4, 5]. In addition, 

parapancreatic cellular tissue is extremely poor in vascularization, 
which significantly inhibits the humoral and cellular immune de-
fense mechanisms. The combination of poor immune response 
and acidic media due to an active alteration process causes a suit-
able background for colonization and bacterial vegetation growth. 
The lack of anatomical compartments of fatty tissue which extends 
from the diaphragm to the Scarp triangle, leads to a rapid defeat 
of adjacent lipocytes by proinflammatory prostaglandins which 
contribute to process generalization. About 20% of patients with 
acute pancreatitis have a severe course due to the development of 
acute renal failure, acute respiratory distress syndrome, and com-
partment syndrome. The presence of progressive multiple organ 
failure is associated with a high mortality rate of about 30% [6]. 
Such data are a matter of great concern. 

Despite the fact that there are many studies on acute pancreatitis, 
the issue of acute pancreatitis and obesity, features of treatment 
and diagnosis is not sufficiently studied. The possible correlation 
of parapancreatic tissue amount with the course of the disease and 
the development of complications remains interesting and ques-
tionable. This question is the main goal of our study.

PurPose

The purpose of the study is to investigate the course of acute pan-
creatitis in obese patients, the development of local and systemic 
complications and mortality rates.
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and clinical characteristics of the study patients. The mean age of 
patients was 51.6 ± 1.4 years. As far as sex is concerned, male pa-
tients prevailed – 309 (64.1%). Alcohol-induced pancreatitis was 
recorded in 67 (13.9%) patients, which was 4.7 times less frequent 
than biliary pancreatitis (P = 0.01). There is no statistically signifi-
cant difference between the two groups concerning sex distribu-
tion or the presence of chronic kidney disease. We also did not 
notice any statistical difference between these groups according 
to the etiological factor of acute pancreatitis.

Obese patients had a higher mean age and a high incidence of car-
diovascular diseases. The incidence of diabetes mellitus was three 
times higher in obese patients than in patients with normal body 
mass. The level of dyslipidemia was four times higher in patients 
with obesity than in the control group.

The statistically significant difference between the incidence of 
diabetes mellitus, arterial hypertension and dyslipidemia, as com-
pared to the control group (Tab. I.), was registered. This allows us 
to indicate the metabolic syndrome in obese patients.

According to the RAS (Fig. 1.), 171 (35.4%) patients had a mild 
course of acute pancreatitis, while 210 (43.7%) had a moderate 
course, and 101 (20.9%) severe course. According to the results 
presented in Fig. 1., obese patients showed a statistically higher 
rate of severe acute pancreatitis [85 (32.7%) vs. 16 (7.2%), P = 0.01*]. 
As for the mild course of acute pancreatitis, patients with normal 
body mass were more likely to have it, compared to those with obe-
sity [98 (44.1%) vs. 73 (28.1%), P = 0.01*]. The moderate course of 
acute pancreatitis showed no statistically significant difference in 
the two compared groups [(102 39.2%) vs. 108 (48.6%), P > 0.05].

It is known that according to the BMI there are three degrees of 
obesity, so we compared three subgroups of obese patients within 
the severity of the course of acute pancreatitis. Analyzing the data 
of Fig. 2., we noted an increase in the rate of severe acute pancre-
atitis cases with an increasing body mass, from 10.20% to 53.93% 
(P = 0.03*). There is a strong positive correlation between these two 
variables (R2 = 0.99). It should also be noted that 57.14% patients 
with a BMI of 30–34.9 had a mild course of acute pancreatitis. 

Additionally, obese patients had more of local and systemic com-
plications. This was due to a high APACHE II score. Also, in obese 
patients, more cases of peri-pancreatic fluid accumulation, necrotic 
changes in the pancreas and parapancreatic tissue were reported 
in comparison to patients with a normal body mass. The infection 
of peripancreatic fluid accumulations and pseudocysts was evalu-
ated according to the bacteriological method. 

If there was no bacterial growth, an aseptic break was considered. 
Although obese patients had higher CT scores compared to the 
control group, this indicator was not statistically significant, Tab. II.

While in hospital, patients were treated as a course (Tab. III.). In 
the study group and in the control group, about half of the patients 
were operated on. Infected necrotizing pancreatitis is an indication 
to perform surgery. Surgeries in necrotizing pancreatitis should 
preferably be performed when the necrosis has become walled-off, 
usually after 4 weeks following the onset of the disease.  In infected 
pancreatic necrosis, percutaneous drainage as the first line of 
treatment delays the surgical treatment to a more favorable time. 

MAterIAls ANd Methods

In our work, we used a retrospective analysis. We analyzed medical 
documentation of 567 patients, diagnosed with acute pancreatitis 
and treated at the “Kyiv Regional Clinical Hospital” from January 
1, 2011 to February 2, 2019. Acute pancreatitis was diagnosed 
based on the following criteria: pain in the epigastrium, nausea 
or vomiting within 48 hours prior to ingestion and increase in 
blood amylase of more than three fold. The study included pa-
tients who had been initially diagnosed with pancreatitis. Pa-
tients with repeated cases of acute pancreatitis or exacerbation 
of chronic pancreatitis were excluded from the study. Diagnosis 
of acute pancreatitis was confirmed by additional instrumen-
tal tests: ultrasound and computed tomography. Patients under 
the age of 18, those who were not examined fully and patients 
with oncological pathology were also excluded from the study. 
85 patients were excluded from the study after matching the 
exclusion criteria and 482 patients were analyzed in this study. 
Anthropometric examination was performed for all parameters, 
including sex, age, body mass (kg), height (m), abdominal cir-
cumference (cm). The following concomitant diseases were not-
ed in the medical records of the study patients: diabetes type II 
(CD), arterial hypertension, dyslipidemia, chronic kidney disease, 
cardiovascular system diseases. Initially, for admitted patients,  
a general blood test, biochemical assay, bacterioscopy of fluids, 
and measurement of blood pressure were performed.

Biliary etiology of acute pancreatitis was confirmed by the presence 
of concretions according to the results of ultrasound, computed 
tomography, or magnetic resonance cholangiopancreatography, 
as well as increased cholestatic enzymes (alkaline phosphatase, 
gamma-glutamyl transpeptidase). Alcohol was recorded as the 
cause of the disease in the presence of alcohol in the blood and ab-
sence of concretions, metabolic disorders (hypertriglyceridemia, 
hypercalcemia) or other causes that could cause acute pancreati-
tis (trauma, medicines, etc.).

The initial assessment of the prognostic severity of the disease was 
based on the APACHEІI scale [25, 26]. The scale of assessment 
included 12 physiological indicators, age and health scores that 
were translated and summed up. The score   equal to or greater than 
8 predicted a more severe course of the disease. The CT severity in-
dex [27] was also calculated on the basis of computed tomography 
of the abdominal cavity with intravenous contrast after 7 days of 
hospitalization. The severity index of CT is the sum of pancreatic 
inflammation points (Baltаzar scale from 0 to 4) and pancreatic 
necrosis (from 0 to 6). The total score ranges from 0 to 10: up to 
3 points – mild course of acute pancreatitis, 4–6 points – moderate, 
7 or more – severe. The obtained data were statistically processed 
in Excel 2010 using a descriptive method with relative, absolute 
numbers, mean square deviations and their errors. A correlation 
between variables was studied using the Pearson’s test (R2). The 
significance differences between the two independent groups were 
calculated using the Student’s t-test.

results

As many as 260 out of 482 patients (54%) had obesity and formed 
the study group. The remaining 222 patients with normal body mass 
(46%) formed the control group. Tab. I. shows the demographic 
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sity had an open procedure, while 81 (60.0%) patients underwent 
a minimally invasive treatment. In the control group, a relatively 
high number of patients were operated on openly. A statistically 
significant difference was noted between surgical interventions 
in obese and normal-body-weight patients. Obese patients were 
more likely to undergo mini-invasive surgical interventions, com-
pared to the control (Tab. III.).

It is known that any surgical intervention may lead to complications 
in the postoperative period. The most common complications in the 
postoperative period in patients with acute pancreatitis are paracolic 
phlegmon, erosive bleeding, or bowel fistula. According to Fig. 3., 
there is an increase in the rate of complications in obese patients com-
pared to patients with normal body weight (R² = 0.9884; P = 0.04).

The following are indications for surgical intervention:  

•	 As a continuum in a ‘step-up’ approach after percutaneous/
endoscopic procedure with the same indications;

•	 Abdominal compartment syndrome;
•	 Acute on-going bleeding when endovascular approach 

is unsuccessful;
•	 Bowel ischaemia or acute necrotizing cholecystitis during 

acute pancreatitis; 
•	 Bowel fistula extending into a peripancreatic collection. 

The volume of surgical intervention depended on the course of 
the disease, the condition of the patient and the presence of local 
or systemic complications. Fifty-four (40.0%) patients with obe-

Fig. 1.  The course of acute pancreatitis according to the presence or absence of obesity. Fig. 2.  Level of disease in the severe course of acute pancreatitis, depending on BMI.

tab. I.  Demographic and clinical indicators of the retrospective analysis.

chArActerIstIcs obese PAtIeNts (N = 260) PAtIeNts wIth NorMAl body MAss (N = 222) All PAtIeNts (N = 482) P

age (years) 55,4 ± 1,6 47,9 ± 2,1 51,6 ± 1,4 0,01*

Men, n (%) 171 (65,6%) 138 (62,2%) 309 (64,1%) >0,05

Diabetes type II (CD), n (%) 154 (59,4%) 52 (23,4%) 211 (43,8%) 0,01*

Arterial hypertension, n (%) 138 (53,1%) 96 (43,2%) 234 (48,5%) 0,03*

Dyslipidemia, n (%) 66 (25,4%) 13 (6%) 79 (16,3%) 0,01*

Cardiovascular disease, n (%) 52 (20%) 3 (1,4%) 55 (11,4%) 0,01*

Chronic kidney disease, n (%) 18 (6,9%) 26 (11,7%) 44 (9,1%) >0,05

Etiology of acute pancreatitis

bilinear, n (%) 168 (64,6%) 146 (65,7%) 314 (65,2%) >0,05

Alcoholic, n (%) 37 (14,2%) 30 (13,5%) 67 (13,9%) >0,05

Hypertriglyceridemia, n (%) 7 (2,7%) 2 (1%) 9 (1,9%) >0,05

Note: P > 0.05 – no statistical difference

tab. II.  Local and systemic complications, APACHE II in obese and normal-body-weight patients.

chArActerIstIcs obese PAtIeNts (N = 260) PAtIeNts wIth NorMAl body MAss (N = 222) P

The severity of pancreatitis in the APACHE II scale 10 ± 4,1 7,8 ± 3,8 0,01*

The number of local complications 0,8 ± 0,9 0,6 ± 0,9 0,03*

Peripancreatic fluid accumulation, n (%): 106 (40,9%) 71 (32,0%) 0,04*

aseptic 38 (14,7%) 36(16,2%) >0,05

infected 68 (26,2%) 35 (15,8%) 0,01*

Pseudocysts, n (%): 11 (4,2%) 11 (4,9%) >0,05

aseptic, n (%) 5 (1,9%) 5 (2,2%) >0,05

infected, n (%) 6 (2,3%) 6 (2,7%) >0,05

Necrotic change, n (%) 70(26,9%) 42 (18,9%) 0,04*

The number of systemic complications 0,5 ± 0,9 0,3 ± 0,6 0,01*

Index CТ 2,6 ± 3 2,1 ± 2,7 >0,05

Note: P > 0.05 – no statistical difference
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In a more detailed analysis of mortality, we noted an increase in 
mortality in obese patients with an increase in the body mass in-
dex, with these two variables having a strong positive correlation 
(R2 = 0.89, Fig. 4.).

dIscussIoN

To date, there are very limited data concerning BMI as an etiologi-
cal factor in the development of acute pancreatitis. In our study, 
there was an increased risk of acute pancreatitis in obese patients 
as compared to the normal-body-weight group. The mechanism 
that would explain the increased risk of acute pancreatitis in obese 
patients is not fully understood. Instead, the fact that obesity is 
a risk factor for the development of gallstone disease and hyper-
triglyceridemia is well known. Biliary disease causes acute pan-
creatitis through stones, sludge, or microlithiasis in the biliopan-
creatic passages causing either bile reflux or increased pancreatic 
duct pressure [34]. HTG is associated with obesity and pancre-
atitis [35, 36]. Among the potential mechanisms of HTG-induced 
pancreatitis is the insolubility of lipid triglycerides in the aqueous 
environment of blood resulting in microthrombosis in the pan-
creatic vasculature causing ischemia and pancreatic infarction. 
Interestingly, hypertriglyceridemic tends to be severe [34] more 
often than pancreatitis of other causes.

The severity of acute pancreatitis is typically unrelated to its cause 
[28–31]. Obesity-associated increase in visceral fat in or around 
the pancreas can worsen acute pancreatitis outcomes. This can 
present as hypocalcemia earlier or later in the disease course. The 
resulting damage to visceral fat, described as fat necrosis, is a ra-
diographic criterion for assessment of pancreatitis severity [32], 
as well as a part of the revised Atlanta criteria [33]. 

Lankish and Shirren [7] were the first to recognize obesity as a risk 
factor for the development of severe acute pancreatitis. At present, 
several studies have been conducted to provide reliable data on 
the adverse effects of obesity on the course of acute pancreatitis 
[8–14]. In addition, obesity was not considered as a single pre-
dictor for the development of complications in acute pancreatitis 
[7, 15–21]. One of the meta-analyses confirmed this, but this work 
failed to demonstrate a significant correlation between obesity and 
mortality [22]. Johnson et al. [23] concluded in his study that mor-
tality was higher in patients with obesity and acute pancreatitis. 
Also, these authors described the correlation between obesity and 
systemic and/or local complications.

Obesity contributes to the development of complications in acute 
pancreatitis through several mechanisms. Obese patients have an 
increased accumulation of peri-pancreatic fat. It is also known that 
infectious pancreatic damage is proportional to the size of pan-
creatic necrosis, as obese patients have a microcirculation disor-
der that can lead to increased tissue ischemia and, as a result, also 
contributes to the development of an infectious pancreatic impres-
sion. On the other hand, obesity tends to restrict the movement 
of the chest and diaphragm. This causes a decrease in the respira-
tory volume and changes both the reserve volume of the outlook 
and the residual functional capacity. It also increases pulmonary 
arteriovenous shunting, which leads to hypoxemia. Thus, respira-
tory failure is the most common systemic complication in acute 
pancreatitis in obese patients [7, 15]. Such a hypoxemia also con-

The duration of hospitalization of obese patients was longer than 
in patients with normal body weight. In addition, we observed 
a two-fold longer hospitalization of obese patients at ICU. These 
indicators have a rather high level of statistical difference, Tab. IV. 

When investigating the mortality rate, it should be noted that the 
main cause of death was the progression of organ failure, in 30 cas-
es (6.3%), TB – 15 (3.1%) and DIC – 18 (3.7%). At the same time, 
in patients with obesity, the mortality rate was almost 1.5 times 
higher than in patients with normal body mass.

tab. III.  Details of surgical treatment of patients with obesity and with normal body 
weight.

chArActerIstIcs obese PAtIeNts 
(N = 260)

PAtIeNts wIth 
NorMAl body MAss 
(N = 222)

P

Not operated 125 (48,08%) 100 (45,05%) >0,05

Operated 135 (51,92%) 122 (54,95%) >0,05

openly 54 (40,0%) 65 (53,28%) 0,035*

mini-invasive 81 (60,0%) 57 (46,72%) 0,035*

Note: P > 0.05 – no statistical difference 

tab. IV.  Hospitalization time and mortality rate.

chArActerIstIcs obese PAtIeNts 
(N = 260)

PAtIeNts wIth 
NorMAl body 
weIght (N = 222)

P

Hospitalization time 37,4 ± 2,8 25,5 ± 2,3 0,01*

Hospitalization at RICU 5,8 ± 0,8 2,7 ± 0,5 0,01*

Mortality rate 42 (16,15%) 21 (9,46%) 0,03*

operated 30 (11,5%) 14 (6,3%) 0,04*

non-operated 12 (4,65%) 7 (3,16%) >0,05

Note: P > 0.05 – no statistical difference

Fig. 3.  Postoperative complications.

Fig. 4.  Mortality rate in patients with obesity.
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according to the meta-analysis of Smeets X.J.N.M. et al. [37] 
obesity is independently associated with the development of 
organ failure and multiple organ failure in AP. However, there 
is no association between obesity and mortality, necrosis, and 
an intervention.

coNclusIoNs ANd PersPectIVes oF Further 
reseArch

The presence of obesity in patients involves a high risk of severe 
acute pancreatitis. This risk increases with an increase in the body 
mass index. In addition, in obese patients, longer hospitalization 
time, which increases the total cost of treatment, requires a cost-
effective algorithm in the future. A high mortality rate in obese 
patients requires an improved treatment algorithm.

tributes to an increase in the inflammatory response that occurs 
during severe acute pancreatitis, which in turn contributes to the 
development of organ failure and death.

Another important issue is complications in the postoperative pe-
riod. According to Sonora et al. [24], 62% of patients have various 
complications, and 16% of them require repeated surgical interven-
tion. D.M. Krasilnikov et al. [25] presented the results of surgical 
treatment of acute pancreatitis, in which 72.1% of patients developed 
postoperative complications: retroperitoneal abscesses and paracolic 
phlegmons (53.6%), erosive bleeding (20.8%), bowel fistula (3.6%). 
Most authors describe postoperative complications in patients with 
acute pancreatitis and normal body mass, but not in obese patients.

There are data to suggest that obesity is associated with local 
and systemic complications as well as mortality in AP. However, 
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