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ABSTRACT
Objective: Acute pancreatitis (AP) and type 2 diabetes 
(T2D) are diseases with steadily increasing incidence. 
On the one hand, the presence of diabetes increases 
the risk of AP development; on the other hand, there 
is a question whether the presence of T2D adversely 
affects the course and prognosis of AP. In this study 
we attempted to demonstrate the adverse effect of 
T2D on the course and prognosis of AP.
Materials and methods: The retrospective study ana-
lyzed the data of 333 patients with the diagnosis of AP 
in the Internal Medicine Department of the University 
Hospital in Opole between 2015 and 2019. The patients 
were divided into two groups: with T2D and without 
T2D. The comparative analysis included data from phys-
ical examination, selected laboratory parameters, pres-
ence of concomitant diseases, abdominal computed 
tomography (CT) image and others. The Mann-Whitney 
U test was used to compare differences between the 
two groups of patients. All hypotheses were verified 
at a significance level of 5%. The normality of the dis-
tribution of parameters (variables) was tested with the 
nonparametric Kolmogorov-Smirnov test.
Results: It has been proven that patients with AP and 
T2D have a more pronounced inflammatory reaction, 
are more likely to have cardiovascular diseases, have 

worse renal function and are significantly more likely 
to have an image of necrotic AP on CT. The duration 
of hospitalization of these patients is prolonged by 
3 days.
Conclusions: T2D significantly worsens the course of 
AP and should be considered as an adverse prognostic 
factor. (Clin Diabetol 2022; 11; 6: 387–392)
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Introduction
Acute pancreatitis (AP) is one of the most seri-

ous emergency conditions in gastroenterology and 
still, despite many years of studies, observations  
and existence of various prognostic scales, its course 
and prognosis cannot be fully predicted. Changing 
lifestyle, diet, obesity, and alcohol consumption cause 
the increase in the incidence of AP worldwide. Epide-
miological studies are unambiguous: in the majority 
of countries, the several-fold increase in the incidence 
of and hospitalizations due to AP has been observed. 
Such observations were made, among others, in the 
USA, Spain, Scotland, Japan and Taiwan. This trend is 
observed not only in Europe and North America but 
also in Asia [1–4]. Globally, it is estimated that there 
has been a ten-fold increase in the incidence over the 
past 40 years. The expenditures incurred by the health 
care system of many countries for the treatment of AP 
and its complications have also increased significantly 
[5, 6]. The most common AP causes are gallstones, 
alcohol, hypertriglyceridemia, biopsy, pancreas surgery 
and endoscopic procedure complications, pancreas and 
papilla of Vater neoplasms, anatomic deviations, some 
drugs and toxins [7].
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At the same time, a systematic increase in the 
incidence of T2D has been observed for many years. 
Currently, more than 422 million people worldwide suf-
fer from diabetes, including almost 3 million in Poland 
[8, 9]. There are quite a lot of observational studies 
suggesting an increased risk of AP development T2D 
patients, as well as indicating the risk of severe AP in 
these patients [5, 10, 11]. In general, the causes of AP 
in people with T2D are similar to those in the whole 
population. Patients with T2D are mainly overweight or 
obese, often with lipid metabolism disorders, especially 
hypertriglyceridemia, i.e., those with significant risk fac-
tors for gallstones. Numerous studies have documented 
a higher prevalence of gallstones in patients with T2D. 
Gallstones, as mentioned above, is among the main 
etiologic factors of AP [12]. 

One the one hand, the presence of T2D increases 
the risk of AP; on the other hand, there is a question 
whether the presence of diabetes adversely affects the 
course and prognosis of this disease.

According to the Atlanta Classification modified in 
2012, the course of AP may be as follows: mild, self-
limiting, with no major sequelae, usually resolving in 
about one week: moderately severe form with transient 
local or systemic organ complications resolving within 
48 hours, and severe with pancreatic parenchymal 
necrosis and severe multi-organ complications [13]. 
The all-cause mortality in this disease is about 5% and 
dramatically increases in the severe form — up to 50%, 
and in critically ill patients with multi-organ failure 
and infected pancreatic parenchymal necrosis — even 
100% [13, 14]. Due to high mortality rate and limited 
therapeutic possibilities in AP, it is important to identify 
risk factors, especially potentially modifiable ones, to 
predict early the course of this disease. 

Over the years, various multifactorial prognostic 
scales have been developed to monitor the disease and 
estimate the risk of severe AP. These scales take into 
account different variables, such as: age, some ele-
ments of the physical examination, as well as selected 
laboratory test results. Of course, individual prognostic 
factors also play an important role: CRP, procalcitonin 
and their dynamics of change.

Among the most commonly used prognostic 
scales, only the Ranson and Glasgow scales consider 
hyperglycemia accompanying AP as a prognostically 
unfavorable factor. The Ranson scale scores glycemia 
above 200 mg/dL as an unfavorable factor, whereas the 
Glasgow scale — glycemia above 180 mg/dL [15, 16].  
Hyperglycemia in the course of AP may result from 
pre-existing and treated diabetes, may be a symptom 
of diabetes not yet recognized, and may also be an 

expression of acute inflammatory response and pan-
creatic islet damage [17].

As previously mentioned, there are observational 
studies as well as meta-analyses available, suggesting 
a worse course of AP in patients with T2D. From the 
epidemiological point of view, the problem of predict-
ing the severity of the course of AP, patient monitoring, 
and making appropriate diagnostic and therapeutic 
decisions will certainly grow, considering the epide-
miological data. The aim of the study was to evaluate 
the influence of T2D on the different aspects of the 
clinical course of AP.

Materials and methods
Study population and sample size

The retrospective study analyzed the data of 333 
patients hospitalized between 2015 and 2019 in the 
Department of Internal Diseases University Hospital 
in Opole, with the diagnosis of AP. Among these pa-
tients, there were 68 patients with T2D treated with 
insulin and/or oral hypoglycemic agents. Patients were 
characterized in terms of age, gender and etiology of 
AP. Patient records were checked for the following 
comorbidities: cardiovascular disease, chronic renal 
failure (CRF) and obstructive lung diseases (asthma or 
chronic obstructive pulmonary disease). 

Diagnostic parameters
The analysis was performed on selected laboratory re-

sults of all patients admitted with the diagnosis of AP, tak-
ing into account selected parameters of peripheral blood 
count, severity of inflammatory response, renal function: 
hemoglobin (Hb), hematocrit (Ht), leukocytosis (L),  
C-reactive protein (CRP), procalcitonin (PCT), creatinine, 
glomerular filtration rate (eGFR). Above mentioned 
parameters in both studied groups of patients (with 
and without T2D) were compared. The examination 
performed at admission, after 48 hours and before 
discharge/death of the patient were subjected to com-
parative evaluation. The abdominal computed tomog-
raphy (CT) image, duration of hospitalization, number 
of patients ordered to Intensive Care Unit treatment, as 
well as mortality in both groups were also compared.

Statistical analysis
The U Mann-Whitney test was used to compare 

statistical significance of differences. All hypotheses 
were verified at a significance level of 5%. The normality 
of the distribution of parameters (variables) was tested 
with the Kolmogorov-Smirnov test. Statistica computer 
program was used for statistical calculations (StatSoft 
INC, USA).
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Results
The study group consisted of 333 patients. In order 

to assess the dynamics of increase in the number of 
hospitalizations of patients with the diagnosis of AP, 
the hospital database available since 1997 was verified. 
Similarly, during the 5-year period, i.e., from 1997 to 
2001, a total of 132 patients with this diagnosis were 
hospitalized. On the other hand, during the last 5 years 
(2015–2019), this number increased to 333, which gives 
a 2.5-fold increase in the number of patients treated 
for AP over the period of approximately 20 years. In 
the analyzed group of patients, there were 192 males 
and 141 females (Tab. 1). AP in our group was caused 
by cholelithiasis (58.6%), alcohol (32.7%), idiopathic 
cause (3.6%), pancreatic cancer (3.3%), endoscopic 
retrograde cholangiopancreatography (ERCP) (0.9%), 
hypertriglyceridemia (0.6%) and autoimmunity (0.3%). 
T2D was present in 20.4% of AP patients (Tab. 2). 
Comorbid cardiovascular diseases (including ischemic 
heart disease, history of ischemic stroke, peripheral 
artery disease, aortic aneurysm and heart failure) were 
present in 25% of AP with T2D and in 11.6% of patients 
without T2D, CRF (diagnosed before the episode of AP) 
in 4.4% and 0.4% respectively. Comorbid diseases of 
respiratory system were found only in patients without 
diabetes (1.9%). The data presented above show that 
in both analyzed groups of patients, the percentage 
of patients with T2D and cardiovascular diseases or 
CRF differs from the percentage of patients with the 
same comorbidities but without T2D. The prevalence 

of cardiovascular disease is 2.5 times more common 
than in patients without T2D. 

Comparing the mean hemoglobin concentration 
and hematocrit value in the two groups of patients, 
statistically significant differences were found for the 
measurements at 48 hours and final; patients with 
T2D showed a greater tendency to anemia. On the 
other hand, the leukocytosis value was significantly 
higher in patients with T2D and AP — on admission, 
patients in this group had higher leukocytosis and 
this trend continued at subsequent follow up, with 
statistically significant differences. The inflammatory 
reaction was also monitored by the sensitive acute 
phase protein, CRP, which was observed to increase 
48 hours after admission. The group of patients with 
T2D was characterized by statistically significantly 
higher CRP values in the second measurement. How-
ever, such relation was not observed for procalcitonin. 
Worse renal function, expressed by higher creatinine 
concentration and mildly decreased eGFR was present 
in patients with T2D in all three measurements and 
these differences were statistically significant and their 
value corresponded to stage II chronic renal failure 
(Tab. 3). However, the clinical course of the disease 
is different. Abdominal computed tomography (CT) 
was indicated to be performed in 150 patients with 
severe AP. There were 119 patients without diabetes 
and 32 patients with T2D. The groups were not sta-
tistically significantly different from each other. How-
ever, statistically significant differences in CT images 
were observed. Necrotic form of AP was diagnosed in  
11 patients with T2D and in 20 patients without this 
disease. Proportionally, a higher percentage of patients 
with T2D had severe AP course and these differences 
were statistically significant. The number of patients 
requiring transfer to the Intensive Care Unit was small 
— 9 patients in total, which constituted 2.7% of all 
hospitalized patients. This included 2 patients with 
T2D and 7 patients without diabetes. The differences 
were not statistically significant. Among the group 
of 68 patients with T2D, 4 patients died, while in the 
group of 265 patients with AP without contaminant 
T2D, 8 patients died. No statistically significant differ-
ences were found in this regard either. On the other 
hand, the two groups of patients with AP differed in 
the hospitalization duration time. Patients with T2D 
stayed an average of 11.6 days in the hospital, while 
those without diabetes stayed 8.9 days; this difference 
was statistically significant (Tab. 3). 

Discussion
AP is a serious disorder with an uncertain prog-

nosis, frequently resulting in systemic complications. 

Table. 2 Prevalence of Type 2 Diabetes in Patients with 
Acute Pancreatitis

Gender Patients  

without  

diabetes (%)

Patients  

with  

diabetes (%)

Total  

(%)

M 152 (46) 40 (12) 192 (58)

F 113 (34) 28 (8) 141 (42)

Total 265 (79.6) 68 (20.4) 333 (100)

F — female; M — male

Table. 1 Characteristics of Patients According to Age and 
Gender

Gender Age  

< 39 (%)

Age  

40–64 (%)

Age  

> 65 (%)

Total  

(%)

M 60 (18) 70 (21) 62 (19) 192 (58)

F 22 (7) 49 (14) 70 (21) 141 (42)

Total 82 (25) 119 (35) 132 (40) 333 (100)

F — female; M — male
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It is important to identify risk factors, potentially 
negatively modifying AP course. T2D is supposed to 
be one of them. The above presented results are in 
partial agreement with literature data. T2D as a chronic 
metabolic disease may negatively affect the course and 
prognosis of AP. The main role is played by chronic 
hyperglycemia and visceral adipose tissue as a site of 
synthesis of numerous proinflammatory cytokines. 
Increased levels of, among others, TNF-a, amylin and 
interleukin 6 (Il-6) were observed in patients with AP 
and diabetes [18]. The aforementioned proinflamma-
tory cytokines affect the exocrine cells of the pancreas 
stimulating their excessive secretion, disturb the blood 
flow through the pancreatic capillaries, and contribute 
to increased insulin resistance. The role of Il-6 in the 
development of acute pancreatic necrosis is very im-
portant. This proinflammatory cytokine is responsible 
not only for generating pancreatic necrosis, but also 
for lung tissue damage and the development of acute 

respiratory failure in these patients. This may explain the 
more frequent occurrence of this severe complication 
in patients with AP and T2D [19]. Excessive activity of 
proinflammatory cytokines within the adipose tissue 
surrounding the pancreas in obese patients is more 
likely responsible for the development of pancreatic 
necrosis in the course of AP [4, 20].  

Chronic hyperglycemia is the main factor responsi-
ble for the so-called oxidative stress that results in the 
generation of free oxygen radicals damaging various 
tissues and organs. This phenomenon concerns also 
the pancreas and may participate in the pathogenesis 
of AP [18, 21]. The aforementioned pathomechanisms, 
known and described in patients with T2D, contribute 
to the initiation, maintenance and severity of AP, as 
well as systemic reactions, such as respiratory failure, 
or multi-organ failure, which are severe complica-
tions of AP. They are also responsible for necrosis of 
this organ. 

Table. 3 Comparison of Values of Selected Laboratory Parameters in Consecutive Measurements and the Incidence  
of Different Parameters Characterizing Acute Pancreatitis Course in Both Analyzed Groups 

Variable Patients with diabetes Patients without diabetes P-value

Hb1 (g/dL) 14.1 14.3 < 0.32

Hb2 12.2 12.8 < 0.02

Hb3 11.8 12.7 < 0.01

Ht1 (%) 41.6 41.9 < 0.54

Ht2 36.8 38.4 < 0.03

Ht3 35.7 38 < 0.01

L1 (10^3/μL) 14.1 11.9 < 0.01

L2 11.5 9.8 < 0.02

L3 9.4 8.4 < 0.04

CRP1 (mg/L) 54.4 49.6 < 0.64

CRP2 185.7 134 < 0.01

CRP3 45.8 43 < 0.30

PCT1 (ng/mL) 2.4 2.1 < 0.16

PCT2 1.4 1.3 < 0.06

PCT3 0.3 0.2 < 0.37

Creatinine1 (mg/dL) 1.2 0.9 < 0.01

Creatinine2 1.1 0.8 < 0.01

Creatinine3 0.9 0.8 < 0.01

eGFR1 (mL/min/1.73m2) 71.1 86.8 < 0.00

eGFR2 78.4 92.1 < 0.00

eGFR3 85.6 94.6 < 0.00

CT 32 (47.1%) 119 (42.9%) 0.54

Edema 21 (65.6%) 99 (83.2%) < 0.00

Necrosis 11 (34.4%) 20 (16.8%) < 0.00

ICU 2 (2.9%) 7 (2.6%) 0.89

Death 4 (5.9%) 8 (3%) 0.25

CRP — C-reactive protein; CT — computed tomography; eGFR — glomerular filtration rate; Hb — hemoglobin; Ht — hematocrit; ICU — admission to  
intensive care unit; L — leukocytes; PCT — procalcitonin
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Another unfavorable prognostic factor in patients 
with AP and T2D is more frequent coexistence of cardio-
vascular, neurological and chronic renal failure. In the 
study, a higher prevalence of cardiovascular diseases in 
patients with T2D was documented, which correlates 
with other scientific sources [4]. Higher concentration 
of creatinine is a recognized parameter, occurring in 
prognostic scales. Impaired glomerular filtration rate 
particularly affects patients with T2D and is one of the 
most frequently observed chronic microvascular com-
plications. The analyzed material also demonstrated 
impaired renal function in this group of patients, corre-
sponding to G2 stage, and the results were statistically 
significantly different. A worse course and prognosis of 
AP in patients with T2D and chronic renal failure was 
also documented [11, 22, 23]. 

CRP values may increase in the first hours after 
the onset of symptoms. CRP value in our patients var-
ied significantly; patients with T2D had higher levels  
48 hours after admission. The study by Pallisera et al. 
[24] documented that CRP ≥ 120 mg/L is a sensitive 
prognostic parameter of severe AP, but its increase 
manifests later, after 24 to 48 hours. The results of 
our study group were consistent with those discussed 
above. Similar findings were reported by other authors, 
and the CRP concentration ≥ 150 mg/L after 72 hours 
correlates with 80% sensitivity and specificity with the 
development of necrosis [13, 25]. Significantly higher 
CRP concentration in patients with AP and T2D were 
also observed by Zhao et al. [26] in their study: 135 ±  
± 22 versus 80 ± 29 mg/dL in patients without diabetes. 

A significantly higher percentage of patients with 
T2D were diagnosed with necrotizing AP based on 
abdominal CT. In addition, the duration of their hospi-
talization was longer by about 3 days compared to the 
group of patients without T2D, which is undoubtedly 
caused by more severe course of the disease and more 
frequent occurrence of local or systemic complications. 
Such observations are also reported by other authors  
[2, 27]. A longer hospital stay is of course also of economic 
importance. The available literature also emphasizes the 
necessity of more frequent admission of patients with 
AP and diabetes to the Intensive Care Unit [4]. In the 
discussed group of patients, there were no significant 
differences in this respect. Mortality is an extremely 
important index in the analyzed context. Depending on 
the AP, it ranges from several to several dozen percent. 
Also in this respect, patients with concomitant T2D have 
a worse prognosis. In several studies, a higher mortal-
ity in this group of patients was observed [28]. In the 
discussed group of patients, no statistically significant 
difference was demonstrated in this respect. 

Conclusions
Acute pancreatitis is still associated with the risk 

of serious complications, uncertain prognosis and 
risk of death. T2D is a factor negatively modifying the 
course and prognosis of this disease. It is important to 
quickly identify patients at risk of severe disease course, 
including those with diabetes, and stratify their risk. 
Coexistence of T2D should be taken into account in the 
prognostic estimation of the AP course.  
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