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Aim - to evaluate diagnostic markers of acute pancreatitis.

Materials and methods. The study was conducted in the period from 2014 to 2023 and was based on the assessment
of the severity of acute pancreatitis (AP) in 237 patients. All patients were divided due to the severity of AP. Mild AP was
detected in 85 (35.86%), moderate — in 90 (37.97%), severe — in 44 (18.56%), critical - in 18 (7.59%) patients. Also, two
study groups were formed: the Group 1 (patients with mild and moderate AP) and the Group 2 (severe and critical AP).

Results. The level of procalcitonin in the blood was increased in 29 (12.23%) patients of the Group 2 (severe and
critical AP) and was >2.0 ng/ml. Among them in 25 (86.2%) patients early surgical treatment was perfomed and
septic inflammation was detected in operating room. Typical ultrasound signs of AP were in 207 (87.34%) patients.
Correlation roots between amylase and diastase on the first day of illness were: r=0,71 in the Group 1 and r=0.73 in
the Group 2.

Conclusions. The diagnosis of AP should be based on a comparative evaluation of the results of instrumental,
laboratory tests and clinical symptoms. Levels of PCT, amylase, blood glucose, and urine diastase together with
other clinical parameters helped to confirm the diagnosis of AP on admission to the hospital in 162 (92.57%) and
54 (87.09%) patients of the Group 1 and the Group 2. PCT should be used to predict complications and evaluate the
efficiency of antibacterial therapy.

The study was performed in accordance with the principles of the Declaration of Helsinki. The study protocol
was approved by the Local Ethics Committee for all participants.

The informed consent of the patient was obtained for conducting the studies.

No conflict of interests was declared by the authors.
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KniHiyHi acneKTu AiarHOCTMKKM Ta NPOrHO3y rOCTPOro HEKPOTUYHOIO NAHKPEaATUTY
A.l. baHaduza, H.B. baHaduza
TepHoninbcbKuli HauioHanbHUl medu4Hull yHisepcumem imeHi I. fopbavescbko2o, YkpaiHa

MeTta — OLiHUTK AiarHOCTUYHI MapKepu rocTPOro NaHKpeaTuTy.

Martepianu Ta metogu. JocnigKeHHs npoBoanaock y nepiog, i3 2014 no 2023 poku i 6a3yBanocs Ha OLHLj CTYNEHSA TAXKKOCTI rOCTPOro
naHkpeatuty (M) y 237 naujieHTis. Ycix nauieHTie 6yn0 po3noAineHo 3a ctyneHem TaxkocTi [T1. Nlerkuii M 6yno sussneHo y 85 (35,86%),
cepeaHboi TaxKocTi —y 90 (37,97%), BaxkKkuii —y 44 (18,56%), KputnuHuit —y 18 (7,59%) nauieHTis. Hagani cbopmoBaHo ABi A0CNIAKYBaHi
rpynu: rpyna 1 (nawieHTy 3 nerkum Ta cepegHboTAXKKMM 1) Ta rpyna 2 (TAXKKWiA Ta KpuTuuHuia ).

Pe3ynbTtati. PiBeHb npokanbLmMToHiHY (MKT) y Kposi 6yB niasuiieHunii y 29 (12,23%) xBopux 2-0i rpynu Ta cTaHoBKMB >2,0 HI/MA. I3 HUX Y
25 (86,2%) xBOpMX NPOBEAEHO PaHHE ONEPATMBHE NiKyBaHHA Ta Nij Yac onepawii BUABAEHO rHilHO-CeNnTUYHe 3ananeHHs. Tunosi Y3/ o3Ha-
ku [N 6ynny 207 (87,34%) xBopux. KopensuiiiHi 38's3KM MixK piBHAMM aminasu KpoBi Ta fjacTasu cedi B nepiuy o6y XBopobu cTaHoBUAW:
r=0,71y rpyni 1 tar=0,73 y rpyni 2.

BucHoBkM. [liarHocTuKa Ml NnoBMHHA FPYHTYBATUCA Ha NOPIBHANbHIM OLHL Pe3yAbTaTiB iIHCTPYMEHTabHMX, NabopaTOPHUX AOCNIAKEHD
i KNiHiYHMX cumnToMmiB. PiBHi KT, aminasu, roKo3mn Kposi, AiacTasu cedi 3 iHWMMM KATHIYHUMKM NOKa3HUKamM LONOMOIAN NiATBEPAUTH
AiarHo3 Il npu HagxoasKeHHi y cTauioHap y 162 (92,57%) nauieHTis rpynu 1 1a 54 (87,09%) rpynu 2 rpyn. s nporHo3yBaHHS yCKNaAHEHb
Ta OLiHKM eeKTUBHOCTI aHTMDaKTepiabHOI Tepanii cnig BUKOPUCTOBYBaTH BU3HAYeHHs NKT y KpoBi.
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JocnigeHHA BUKOHAHO BignoBigHO A0 NPMHLMNIB [enbCiHCbKOI geknapauii. MpoToKon focnigKeHHA yxsaneHo JIOKanbHUM eTUYHMUM KO-
MiTETOM 3a3HauyeHoi B poboTi ycTaHoBW. Ha NnpoBeAeHHA A0CNiAKeHb OTPMMaHO iHPOPMOBaHyY 3roay NaLjieHTiB.

ABTOpM 3aABAAOTb NPO BiACYTHICTb KOHDAIKTY iHTEpECiB.

Knrouoei cnoea: rocTpuii NnaHKpeaTwT, iHGiKoBaHMI NAaHKPEOHEKPO3, NPOKANbLUTOHIH.

Introduction

Acute pancreatitis (AP) is the number one gastrointes-
tinal diagnosis prompting inpatient admission, ranking
21% on the list of all diagnoses requiring hospitalization
[1,2,9]. The incidence of AP ranges from 13 to
45/100,000 with equal affinity for each gender (though
with different etiologies) [10]. Recently, the prevalence of
AP has periodically ranked second or third place among
urgent diseases of the abdominal organs [7]. AP rep-
resents a disorder characterized by acute necroinflamma-
tory changes of the pancreas and is histologically charac-
terized by acinar cell destruction [3]. This disorder is
associated with early activation of the digestive enzymes
that are released into the small intestine during the diges-
tive process, instead of being activated at the appropriate
time to digest food, these enzymes attack the pancreatic
tissue, causing damage [4]. In 15% of patients, there is an
infected pancreatic necrosis (IPN), which is a surgical
problem [7]. IPN is severe surgical disease with high mor-
tality (approaching 100% in the absence of treatment)
[11]. IPN is considered to be the cardinal feature of the
late phase of AP, however, several attacks of acute inflam-
mation of the pancreas can result in a diagnosis of chronic
pancreatitis as well [10]. AP sometimes causes problems
to the patient and to the doctor due to the 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, is
significant. The determinants of disease severity of AP
continue to be the subject of discussion [8]. There is no
single doctrine of conservative and surgical treatment of
IPN, either in Ukraine or abroad. Literature discussions
are based on forecasting, timing of surgery, techniques of
performing surgeries [9]. The problem of non-invasive
diagnosis of infected acute necrotizing pancreatitis (ANP)
is meaningful, despite the fact that instrumental visualiza-
tion of the pancreas has reached a very high level [1,11].
One of possible ways to solve the problem of treating 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 [5]. The diagnostic value of
determining the level of procalcitonin in blood - a bio-
chemical marker for the early diagnosis of sepsis in surgi-
cal pancreatology has not been studied enough, so the
scientific research in this area is more than relevant.

Aim - to evaluate diagnostic markers of acute pan-
creatitis.

Materials and methods of the study

The study was conducted at the Ternopil University
Hospital and Ternopil Municipal City Hospital No.2 in
the period from 2014 to 2023 and was based on the as-
sessment of the severity of AP in 237 patients. All pa-
tients were divided in two groups: patients with mode-
rate AP (presence of sterile (peri)pancreatic necrosis
and/or intermittent organ failure) constituted the Group
I (n=175); patients with severe AP (presence of infected
(peri)pancreatic necrosis or resistant organ failure) and
critical AP (availability of infected (peri)pancreatic ne-
crosis and resistant organ failure) made up the Group II
(n=62). The average age of patients was 44.6+1.52 in the
Group I and 47.8+1.55 - in the Group II.

It is actual to distinguish local and system determi-
nants. Local determinants include pancreatic necrosis
and/or peripancreatic tissue necrosis, which is repre-
sented by the term «(peri)pancreatic necrosis», and sys-
tem determinants — a presence of organ dysfunction due
to AP. All laboratory and instrumental methods, as well
as some special ones, were used, particularly the procal-
citonin (PCT) levels in the blood. Moreover, a correla-
tion analysis of all these data was carried out to deter-
mine the prognosis of the disease.

All statistical calculations were performed using Mi-
crosoft Excel version 2010 spreadsheets and the pro-
gram «STATISTICA for Windows 10» (Stat Soft Inc).
All statistical calculations of the results were carried
out in compliance with the criteria of statistical analy-
sis, which are acceptable for research in biology and
medicine. Statistical processing of normally distributed
indicators, that is, indicators with a normal distribution
of data, was carried out by the method of Student-
Fisher variation statistics with the determination of the
arithmetic mean (M), the error of the arithmetic mean
(m), Student’s test (t). All data are given as their mean
value with root mean square error (M+m), where M is
the arithmetic mean of the sample, m is the standard
deviation (mean squared deviation). The correlation
coeflicient was evaluated according to generally accept-
ed criteria: r<0.3 — weak connection; r=0.3-0.49 -
moderate; r=0.5-0.69 - significant; r=0.7-0.89 -
strong; r>0.9 — very strong, close to a functional
relationship. The study was performed in accordance
with the principles of the Declaration of Helsinki. The
study protocol was approved by the Local Ethics Com-
mittee for all participants.
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Fig. 1. Retroperitoneal phlegmon as a septic complication of
pancreatic necrosis

The informed consent of the patient was obtained for
conducting the studies.

The results of the study and discussion

Mild AP was diagnosed in 85 (35.86%) patients,
moderate — in 90 (37.97%), severe — in 44 (18.56%), cri-
tical - in 18 (7.59%) patients. Ultrasonography was in-
formative on the first day in 139 (79.4%) patients of the
Group I and 31 (50%) of the Group II. The main difficul-
ties were associated with the excess weight of patients. In
onset patients with AP moderate, severe and critical di-
agnostic value of sonographic diagnosis is reduced com-
pared to mild AP light, which can cause false diagnosis
of AP. Computed tomography (CT) was performed in
19 (8,01%) patients with severe AP (n=11) and critical
(n=8) in the Group II. The high diagnostic value of CT
in patients with critical AP was in 62.5% (5 patients),
with severe — in 72.2% (8 patients) in the Group II.

Table

Fig. 2. Intra-abdominal abscesses

CT signs of destructive process, which assign patients to
the Group II (severe and critical AP), were presented by
retroperitoneal phlegmonas (Fig. 1) as septic complica-
tions of pancreatic necrosis or intra-abdominal abscess-
es (Fig. 2). We didn’t perform CT in patients with mild
and moderate AP, due to our experience and literature
data about no specific changes on the first days of AP.

In patients of the Groups I and I, 41 parameters re-
flecting the status of individual body functional systems
on the 1st, 2nd, 3rd, 5th 7th day of the disease were ana-
lyzed. Of all the 41 parameters, 8 were selected (amylase,
diastase, PCT, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), bilirubin, protein, glucose),
with a probable difference.

The average levels of these laboratory biochemical pa-
rameters on the first day of disease are presented in Table.
A significant leukocytosis in the blood, increasing ane-
mia in combination with hypoproteinemia (p<0.05) was

Laboratory parameters in patients of both groups on the first date of AP

Parameters Group | (n=175) Group Il (n=62)
Amylase, U/L 147.34+£14.37 269.16+34.7**
Diastase, U/L 898.45+134.22 1546.23+246.25**
Glucose, mmol/I 7.2+0.2 7.9+0.15

Bilirubin, um/I 14.71+0.9 21.15+1.78

ALT, U/L 34.6+1.16 79.14+£10.82**
AST, U/L 31.48+£1.54 72.73+£10.32%*
Leukocytes, x10° | 7.5610.16 12.26+0.37*
Hemoglobin, g/I 123.211.64 123.4+2.17

Total protein, g/I 58.27+0.23 49.27+1.34*

Notes: * — data reliability between the Groups | and Il P<0.05; **— data reliability between the Groups | and Il P<0.01.
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Fig. 3. Levels of PCT in Group | and Group Il on different days
of disease, ng/ml

Fig. 4. Macroscopic: necrotic tissues of pancreas after necrec-
tomia

&

Fig. 5. Histol

ogical examination of resected part of pancreas

in the Group II of patients on the first day of illness. Also,
patients of the Group II was diagnosed a significant level
of cytolysis (the contents of AST, ALT) and significantly
high levels of amylase in blood and urine diastase on the
first day of the disease that caused exocrine dysfunction.

In both observation groups, a tendency to hyperglyce-
mia was observed, so inflammatory-destructive process
effected endocrine function of pancreas. Normalization

of these indicators in both groups was mostly possible
after a week of observation due to a correct treatment.

Our attention was also paid to PCT, a marker of septic
inflammation. We noticed that among patients in the
Group I, an increase in PCT levels was detected only in
3 (1.71%) patients, when in the Group Il in 15 (24.19%) and
it indicated a septic nature of inflammation in this group.
The marker levels were increased (>2.0 ng/ml) on the first
and second days and decreased during next days due to the
influence of antibacterial therapy (Fig. 3). It means that le-
vels of PCT were indicators of the efficiency of antibacteri-
al therapy and were used to control treatment.

All patients of the Group II with high level of PCT on
admission to hospital in combination with high in-
tra-abdominal pressure were operated and septic inflam-
mations were detected in operating room (Fig. 4). His-
tological examination of resected part of pancreas
revealed necrosis of the gland, as an evidence of destruc-
tive process (Fig. 5).

To make prognosis of the disease, it was significant to
built correlation analysis of all these criteria. It means
that all paramaters were compared to make correlations
and find relations.

The connection matrix had 1976 correlation coeffi-
cients. The majority of relationships were formed by
such factors as urine levels of diastase, amylase in blood,
PCT in blood serum, glucose levels that correlated with
each other and with other parameters of the system.
Amylase and diastase on the first day of illness had cor-
relations: r=0.79 in the Group I and r=0.76 in the Group
I1. On the third day: r=0.74 and r=0.71 in the Groups I
and II, respectively. In the Group II, PCT and diastase on
2nd day of the disease had correlations: r=0.81.

The importance of these parameters in predicting the
course of AP can be evaluated by timely diagnosis and
proper treatment, which helps to prevent complications
in those patients in which those parameters were detected.

We found that the level of PCT, amylase, blood glu-
cose, and urine diastase in comparison with another
clinical parameters on admission helped to cofirm AP
diagnosis in 162 (92.57%) and 54 (87.09%) cases in
the Groups I and II, respectively.

Reevaluation of laboratory data on next days especial-
ly such indicators as the number of white blood cells, lev-
el of PCT, urine diastase level, and the level of glucose in
blood is meaningful for controling the course of disease.

The blood levels of amylase, urine diastase urine and PCT
on admission correlated with the severity of pancreatitis,
concerning the importance of these parameters in predicting
the course of AP and diagnosis, which was confirmed in
162 (92.57%) and 54 (87.09%) cases in the Groups I and II,
respectively. Ultrasonography on admission to hospital re-
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vealed changes in the pancreas that were characteristics of
AP in 139 (79.4%) patients of the Group I and 31 (50%) pa-
tients of the Group II. The diagnostic value of sonographic
diagnosis in patients with moderate, severe and critical AP
was reduced compared to mild AP, which can lead to errors
in diagnosis of AP. CT was useful in patients with severe and
critical AP, but not earlier than on 10-14 day of illness. Our
instrumental data are indicated in the results of other re-
searchers [6,10]. Amylase and diastase on the first day of
illness had strong correlations: r=0.79 in the Group I and
r=0.76 in the Group I and it is also mentioned in other stu-
dies [5,7]. But there is still a wide area for research into the
prediction of ANP and the choice of the tactics of treatment.

Conclusions

1. The diagnosis of AP should be based on a compa-
rison of the results of instrumental and laboratory tests
and clinical symptoms.

2. Levels of PCT should be used in prognosis of AP to
prevent complications, as well as indicators of the effi-
ciency of antibacterial therapy and control of treatment.

3. The ultrasound method requires further examina-
tion to achieve diagnostic value.

4. Levels of PCT, amylase, blood glucose, and urine di-
astase in comparison with another clinical parameters on
admission helped to cofirm AP diagnosis in 162 (92.57%)
and 54 (87.09%) cases in the Groups I and II.

5. Reevaluation of laboratory data on next days is
meaningful for controling the course of disease.

No conflict of interests was declared by the authors.
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