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Abstract 

    In order to make correct diagnosis of acute pancreatitis (AP) and prevention of complications, 

especially infected pancreatic necrosis (IPN), there were made a wide range of examinations of people 

with abdominal pain and appropriate anamnesis. Clinical, laboratory and instrumental examination 

methods were carried out in dynamics during the first 5-7 days of illness. Attention was paid to some 

laboratory methods (levels of procalcitonin (PCT), amylase, diastasis, ALT, AST) due to results of 

correlation analysis in our previous researches. 
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Topicality. Pancreatitis is an inflammation of the pancreas. Acute pancreatitis is the number one 

gastrointestinal diagnosis prompting inpatient admission and ranks 21st on the list of all diagnoses 

requiring hospitalization. The incidence of acute pancreatitis ranges from 13 to 45/100,000 with equal 

affinity for each gender (though with differing etiologies) [4]. 

Recently, the prevalence of AP has been periodically occupied by the second - third place among the 

urgent diseases of the abdominal organs [5]. Acute pancreatitis represents a disorder characterized by 

acute necroinflammatory changes of the pancreas and is histologically characterized by acinar cell 

destruction [1]. 
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This disorder is associated with early activation of the digestive enzymes that are released into the small 

intestine during the digestive process than activating at the appropriate time to digest food, these enzymes 

attack the pancreatic tissue instead causing damage [2] 

In 15% of patients there is an IPN, which is a surgical problem [ 5]. IPN is severe high mortality surgical 

disease (approaching 100% in the absence of treatment)[9]. IPN is considered to be the cardinal feature of 

the late phase of AP [13]. However, several bouts of acute inflammation of the pancreas can result in a 

chronic pancreatitis diagnoses as well [4];  

Acute pancreatitis sometimes causes problems to the patient and to the doctor because of  unpredictable 

course that require timely and correct solution. Moreover, the role of early diagnosis based on specific 

complex of laboratory and instrumental methods of examination are significant. Determinants of disease 

severity in acute pancreatitis continue to be the subject of debate[12]. There is no unique doctrine of 

conservative and surgical treatment of IPN both in Ukraine and abroad. Literature discussionsare based 

on forecasting, timing of surgery, techniques of operating procedures[11]. The problem of non-invasive 

diagnosis of IPN is meaningful despite the fact that instrumental visualisation of the pancreas has reached 

a very high level [9,10]. One of possible ways to the problem of treatment of this disease is timely 

determination of the nature and extent of the destruction of the pancreas and retroperitoneal fat and 

making prognosis of the IPN. [7,11]. The diagnostic value in determining the level of procalcitonin in 

blood - biochemical marker of early diagnosis of sepsis in surgical pancreatology has not been studied 

enough, so the scientific research in this area is more than appropriate. 

 

Objective: to make early diagnosis and prevent complications of AP. 

 

Materials and methods.  

All patients who were examined in this research had been treated at Ternopil University Hospital and 

Ternopil Municipal Hospital  in a period from 2014 year to 2019 in amount of 230. They were divided 

into two groups due to the severity of AP and according to the International consultation (2012), which is 

the addition of Atlanta (1992): group I (light and medium AP), group II (severe and critical AP). 

Statistical analyzes was made in Statistica Soft 13.0  

 

Research results. 

 Among examined with a light AP were – 82 (35,65%), medium – 86 (37,39%), severe - 44 (19,13%), 

critical – 18 (7,83%) patients. Medium age of patients was 44,5 ± 1,49 in the first study group and 47,4 ± 

1,51 - in the second group  

The I study group (n=168) included patients with medium AP (presence of sterile (pery) pancreatic 

necrosis and/or intermittent organ failure) while in the II study group (n = 62). were patients with severe 

AP (presence or infected (pery)pancreatic necrosis, or sustained organ failure) and critical AP 

(availability of infected (peri) pancreatic necrosis and sustained organ failure).  

We analyzed 36 laboratory parameters on the 1st, 2nd, 3rd, 4th, 7th day of the disease. 

in order to detect the diagnostic and prognostic value of it. In the statistical analysis of the received 

material  using the Student's test was evaluated the probability of the differences. Of all the 36 analyzed 

biochemical laboratory parameters allocated 9 (amylase, diastasis, ALT, AST, bilirubin, protein, glucose, 

hemoglobin, leukocytes), with a probable difference (P <0.05). Average levels of it are presented in Table 

1. 
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Research 

Group 

Diasta-

sis, U/L 

Amy-

lase, 

U/L 

Biliru-

bin, 

µm/l 

Leuko-

cytes, 

x10
9
 

Glucose

mmol/l 

АLT, 

U/L 

АST, 

U/L 

Hemoglobi

n,g/l 

Total 

protein, 

g/l 

Group I 894,37

± 

126,12 

140,23

± 

12,15 

14,12

±0,8 

7,45±0,

14 

7,1±0,2 33,8± 

1,14 

30,26±

1,43 

121,15±1,3 57,14± 

0,23 

Group II 1537,1

±231,1

4** 

269,16

± 

34,7** 

20,07

± 

1,46 

12,14±

0,3* 

7,8± 

0,12 

78,13

± 

10,45

** 

71,26±

10,15*

* 

121,2±2,1 48,12± 

1,56* 

Note: * p <0,05- reliability data between the first and second groups;  

         ** P <0,01- reliability data between the first and second groups. 

Table 1. Average levels of some laboratory parameters in I and II groups. 

 

Levels of some laboratory parameters on different days had particlarities in studing groups. The biggest 

differences were detected in levels of diastasis. Average levels of diastasis were high in both groups on 

the first day of disease, but were higher in II group (Fig.1.). Rapid falling of it levels to three days was 

also in II group when in I group levels slowly fell down.  
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Fig.1. Average levels of diastasis (U/L) in patients 

of I and II groups on different days. 

І group 

ІІ group 



77 

In the second group of patients at the time of admission was observed a significant leukocytosis in the 

blood and anemia combined with hypoproteinemia (p <0,05). In patients with severe and critical AP was 

diagnosed a high level of cytolysis (the contents of AST, ALT) and violation of exocrine function of 

pancreas, which reflects high amylase in blood. 

In both groups of observation was tendency to hyperglycemia, which is alarming due to violation of the 

endocrine function of pancreas as a result of inflammatory-destructive process. Average rates of blood 

glucose were higher than normal in both groups during the first six days of observation, which means 

symptoms of pancreatic necrosis. 

 

In order to make diagnosis of IPN and prevent complications we determined PCT level in blood – a 

marker of sepsis (Fig.2.) 

.  

 

It was found that in 14 patients (22,58%) of II group (severe and critical AP) the levels of marker were 

increased (> 2,0 ng /ml). These patients were operated in first three days being in hospital and septic 

inflammation was seen in all cases in operating room . IPN was evidenced in such way. Complications 

was only in 1 patient (7,14%) In I group 12 patients had high levels of PCT, but surgical treatment was 

postponed in order to extra examination. Complications in this group was in 10 patients (83,33%) despite 

the fact that patients had light or medium AP. 

      Ultrasonography at admission to hospital was informative in 93 patients of I group (55,35%). In II 

group changes in the pancreas - characteristics of AP were found in 47 patients (75,80%). CT was 

performed in 34 patients with severe and critical AP and diagnostic value it had in 21 patients (61,76%). 

The next step to analyse all data was building correlation analysis of all these criteria. .  

Correlation matrix of connections for each patient group consisted of 197 correlation coefficients. The 

vast majority of relationships formed such factors as the number of white blood cells, urine levels of 

diastase, amylase in blood , glucose levels that correlated with each other and with other parameters of the 

system. Among amylase and diastase on the first day of illness correlations were: r=0,77 in I group and 

r=0,74 in ІІ. On the third day: r=0,73 and r=0,68 in I and II groups. It should be noted that parameters 
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Fig.2. Average levels of procalcitonin (ng/ml) in 

patients with different severity of AP on different 

days 
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such as content of total protein, ALT, AST, hemoglobin, urea and creatinine in serum in the correlation 

matrix, likely did not form relationships with other indicators.  

After analyzing the data, we found that in determining the level of procalcitonin, amylase, blood glucose, 

and urine diastase in comparison with other clinical parameters at admission, AP diagnosis was confirmed 

in 156 (92,85%) and 54 (87,09%) patients of I and II groups . 

 

Findings 

1. Diagnosis of acute pancreatitis should be based on results of deep clinical examination together with 

instrumental and laboratory tests. 

2.AP diagnosis was confirmed in 156 (92,85%) and 54 (87,09%) patients of I and II groups at admission 

to hospital but it needs relevant examinations.   

3. Due to the severity of AP results of some instrumental methods of diagnosis  may be not informative 

and it need further clinical examination.  

4.PCT certain level in the blood helps to make diagnosis of IPN and prevent complications by early 

surgical treatment, even in group of patients with severe and critical AP. 
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