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THE ROLE OF IDENTIFICATION OF SPINK1 GENE
MUTATION STATUS IN PATIENTS WITH ACUTE
PANCREATITIS OF ALIMENTARY GENESIS FOR THE
PREDICTING THE SEVERITY OF CLINICAL COURSE
AND FORMATION OF COMPLICATIONS

Poab inenTndikanii myraninzaoro crarycy reaa SPINK1
y MalJi€EHTIB 3 TOCTPUM HNAHKPEATUTOM aAIMEHTAPHOTIO reHe3y
IIJOAO IIPOTHO3YBAHHSI BASKKOCTI ITepeoiry
Ta GOPMYBaHH:I YCKAAAHEHB

Abstract

Purpose of the study. To determine the rate of
SPINK1 mutation status in patients with acute
pancreatitis of alimentary genesis and to determine
the prognostic value of allele status of the gene for
the assessment of severity and the formation of
complicated course.

Materials and methods. 70 patients with acute
alimentary pancreatitis underwent examination,
48 (68,57%) men and 22 (31,43%) women.
Average age made 45,4 + 13,87 years. Severe
course of acute pancreatitis was diagnosed in
34 (48,57 %) persons, in 25 (35,72%) — moderate
severity, in 11 (15,71%) — mild cases. Complicated
clinical course of acute pancreatitis was recorded
in 59 (84,29%) patients of the group, in the
rest patients — 11 (15,71%) clinical course had
uncomplicated nature. The severity of clinical
course and structure of complications were assessed
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Pe3srome

Mema pobomu. Bcmawnosumu uyacmomy My-
mauyiitnozo cmamycy ezena SPINK1 y nayienmis 3
20cmpum NAHKPEAMUMOM ALIMEHMAPHO20 2eHe3Yy
ma 8U3HAYUMU NPOZHOCMUYHY UIHHICMb AJLeLbHO-
20 CMAHY 2eHa w000 OUIHKU CIMYNHA 8a)KoCcmi ma
Gpopmyeanusa ycKkaadHeHnozo nepebizy.

Mamepianu ma memodu. O6cmexncerno 70 x60-
pux 3 zocmpum QaNiMEHMAPHUM NAHKPEAMUMOM,
48 (68,57% ) wonosirxie ma 22 (31,43% ) acinox. Ce-
peoniil eix 45,4 + 13,87 poxris. Baxckuil nepebiz zo-
cmpozo narnkpeamumy ecmanosaeHoy 34 (48,57% ) ocio,
Yy 25 (835,72%) — cepedniii, y 11 (15,71% ) — nezxuil.
Yerkanaonenuil nepebic zocmpozo nankpeamumy 3a-
Qirkcosano y 59 (84,29%) xeopux epynu, y pe-
wmu — 11 (15,71%) nepebiz mas HeycKiaOHeHUL
xapaxmep. Basxcrkicmv nepebicy ma cmpyxkmypy
YCKAAOHEeHb OUiHI08AIU 34 00NOMO2010 Kaacupira-
yit Amaauma (2012). [Insa npozHO3Yy6aHHA BAHCKO-



ISSN 2072-9367. CYUACHI MEOIMWYHI TEXHOJIOTII, N\e 1, 2020

according to the classification of Atlanta (2012).
In order to predict the severity of acute pancreatitis
repeated measurements related to the level of
band neutrophils, amylase and glucose were taken.
Statistical analysis was performed by means of
program STATISTICA (StatSoft Statistica v.10).

Outcomes. Mutation of SPINKI gene was
statistically found in most cases in patients with acute
alimentary pancreatitis with heavy — 16 (47,06%)
and moderate severity level — 8 (32,0%) (p = 0,02).
The presence of SPINKI1 mutation status
is related to statistically higher chances of
severeclinical course (OR=3,11,CI(1,08-8,92),
p=0,03). In patients with heterozygotic mutations
of SPINK1 we have established statistically higher
chances forthe formation of pancreatic aggregation
(OR=4,5,CI (1,36—14,93),p = 0,01 ), pseudocysts
(OR=3,58,CI (1,01-12,74), p = 0,04 ) and pleural
empyema (OR = 15,0,CI (1,56-143,83),p = 0,004).
The carriers of homozygotic mutations of
SPINK1 have higher risks for the development
of peritonitis (OR = 12,89, CI (1,01-164,48),
p =0,04), pleurisy (OR = 12,89, CI (1,01-164,48),
p = 0,04 ) and systemic complications (OR= 2,61,
CI (2,14-13,14),p=0,02).

Conclusion. Consequently, we have established a
high informative value of identification of SPINK 1
mutation status in patients with acute pancreatitis
of alimentary genesis regarding the prediction
of severity level of inflammatory process and the
formation of complicated clinical course.

Keywords: acute alimentary pancreatitis,
SPINK1 mutation status, SPINK1 polymorphism,
pancreatitis, gene of pancreatictrypsin inhibitor.

cmi zocmpozo nankpeamumy npogodul no6MopHi
BUMIDIOBAHHSA PIBHIB NANUYKOLOCPHUX Helmpogi-
a8, aminasu ma enorxos3u. Cmamucmuinuil aHaLi3
sukonyeanu 3a donomozoi npozpamnu STATISTICA
(StatSoft Statistica v.10).

Pesynovmamu. Mymauii zena SPINK1 yacmi-
we 3ycmpivaniucsy Yy nayienmis 3 20cmpum aiimen-
MapHUM nanKpeamumom axcrkozo — 16 (47,06% )
ma cepednvozo cmynens eaxxocmi — 8 (32,0% ),
(p = 0,02). Haasunicmv mymauiiiHozo cmamycy
SPINK1 acouiitosarna 3 00cmo8ipHO 8UWLUMU ULAH-
camu saxrozo nepebicy (OR=3,11,CI (1,08-8,92),
p = 0,03). Y nauienmis 3 zemepo3uzomuHumu my-
mauisamu SPINK1 ecmarnosseno 00cmosgipHo ULl
WaHcu POopMYBaAHHA NAHKPEAMUYH020 CKYNYeHH
(OR=4,5,CI (1,36-14,93), p = 0,01 ), ncegdoxic-
mu (OR = 3,58,CI (1,01-12,74),p = 0,04) ma ewn-
niemu naespu (OR = 15,0, CI (1,56—143,83), p = 0,004).
Hocii zomosucomnux mymauiitc SPINKI1 marnombo
suwi pusurxu poseumky nepumonimy (OR = 12,89,
CI (1,01-164,48),p = 0,04), naespumy (OR = 12,89,
CI (1,01-164,48), p = 0,04 ) ma cucmemHux yckaao-
Henv (OR=2,61,CI (2,14-13,14),p=0,02).

Bucnoéxu. BcmaHo8/1eH0 8UCOKY iHGopmamue-
Hicmb idenmugikayii mymayiiitnozo cmamycy zena
SPINK1 y nauienmi6 3 zocmpum nanKpeamumom
animenmapHozo zene3y w000 NPOzHO3YEAHHI CMY-
newsa 6axkKocmi 3ananbH0o20 npoyecy ma Qopmy-
B8AHH YCKLAOHEH020 nepebizy.

Knrwouwosi cnoea: zocmpuil arimeHmapruil nau-
Kpeamum, mymauyitinuit cmamyc zena SPINKI,
nonimoppizm zena SPINKI1, sananenus nidwayn-
K080I 3aJ03U, 2eH NAHKpeamuiHozo iHzibimopy
MPUncuny.

INTRODUCTION

The problem of diagnosis and management
of acute pancreatitis is one of the most complex
and relevant in the field of modern surgery of
the gastrointestinal tract. In view of the variety
and variability of clinical manifestations, early
diagnosis of the disease remains problematic
regardless the wide range of modern laboratory
and testing tools. Besides, the lack of specific
therapy is a factor of high incidence of adverse
effects of medical management and the formation
of a number of comorbid conditions that lower
the living standards of persons, preferably of
working age.

Multifactorial etiology of acute pancreatitis has
been proved. The main factors are ill-balanced diet,
excessive consumption of hardened fats, protein
deficiency in the diet, starvation, alcohol abuse,
etc. The role of genetic factors in the pathogenesis
of acute pancreatitis is promising. At present time,
a number of mutations have been identified that
determine the tendency to acute pancreatitis. Thus,
the development activity of autocatalytic process

in the pancreas is related to the neutralizing effect
of secretory pancreatic trypsin inhibitor, the
synthesis of which is encoded by SPINK1 gene. In
case of mutation in the pancreatic trypsin inhibitor
gene, trypsin inactivation of the gland tissue is
impaired, which leads to activation of pancreatic
enzymes, proteolytic necrosis of the pancreatic
tissues, and venous lysis. The presence of SPINK1
homozygous mutation is related to the processes of
intra-acinar trypsin inactivation and is a leading
factorin the formation of the inflammatory process
in the pancreas.

The importance of genetic factors in the
development of the inflammatory process in the
pancreas has been described in numerous papers;
however the relation of mutational status taking
into account the severity of the clinical course
and the development of complications remains
unstudied. Studying therole of N34S polymorphism
of SPINK1 gene in the prediction of severity level
and the risk assessment of the complicated clinical
course of acute pancreatitis is a pressing problem
and requires further study.
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RESEARCH OBJECTIVE

To determine the rate of SPINK1 mutation
status in patients with acute pancreatitis of
alimentary genesis and to determine the prognostic
value of allele status of the gene for the assessment
of severity level and the formation of complicated
clinical course.

MATERIALS AND METHODS

We have analyzed the results of clinical and
laboratory examination of 70 patients with acute
alimentary pancreatitis who were treated at the
unit of surgery of Pyrogov Memorial Vinnytsya
Regional Clinical Hospital for the period from
2014 to 2017. The average age of the examined
patients was 45,4 + 13,87 years. The study group
included 48 (68,57%) men and 22 (31,43%)
women. Diagnostics tools and treatment facilities
of patients met the requirements of the unified
clinical protocol of rendering medical aid to
patients with acute pancreatitis, according to
the Order No 297 made by the Ministry of Public
Health of Ukraine dated 02.04.2010.

Taking into consideration the severity of clinical
course of acute alimentary pancreatitis among the
examined patients there were 3 groups. Severe
clinical course of acute pancreatitis was diagnosed in
the majority of patients in the group — 34 (48,57%),
25 (35,72%) patients had moderate severity, and
11 (15,71 %) patients had mild cases. Taking into
account available complications there were two
more groups. The complicated clinical course of
pancreatitis was recorded in the vast majority —
59 (84,29%) of patients in the group, the rest
11 (15,71%) patients had uncomplicated nature of
clinical course. In the structure of complications,
local aseptic complications were prevalent, which
were observed in 59 (84,29% ) patients under study,
35 (50,0% ) patients had purulent complications of
local nature, and in 3 (4,29%) — local secondary
complications. Systemic complications were
recorded in 31 (44,29%) patients of the study
group. The severity of acute pancreatitis and the
presence of complications were assessed using the
classification of Atlanta (2012).

SPINK1 gene polymorphism was identified for
all the patients in the study group. Genomic DNA
was extracted from peripheral blood mononuclear
cells using a Gene Jet Whole Blood Genomic DNA
Purification Mini Kit (Thermo Scientific, USA)
according to the manufacturer's instructions.
To identify the alleles of SPINK1 gene we used
amplification of the appropriate gene segment
using the method of allele-specific polymerase
chain reaction (two amplification reactions were
performedinparallel withtwopairsofallele-specific
primers) in real time using a set of reagents using
the method of SNP-express-PB (Lytech, Russian
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Federation). Amplification was performed using
the device iCycler IQTM5 instrument (Bio-Rad,
USA). Amplification mode: 930C, 1 min; 35 cycles:
930C, 10 s.; 640C, 10s, 720C, 20 s.

According to Kolmagorov-Smirnov test, the
distribution of the study group differed from
normal with a high degree of probability (p < 0,05).
Non-parametric criteria of Kraskell-Wallis and
Mann-Whitney were used to compare the indices
of the independent groups. The severity level of
acute pancreatitis was predicted on the basis of
laboratory indicators using a statistical model
of logistic regression. By calculation of odds
ratio (OR) and 95% confidence intervals (CI), the
relation between the studied laboratory parameters
with the severity of acute alimentary pancreatitis
was assessed in terms of quantity. Each factor
was separately assessed. The probability of an
error-free prediction was determined at p < 0,05.
STATISTICA (StatSoft Statistica v.10) software
was used for statistical analysis of the resulting
array.

OUTCOMES AND DISCUSSION

Analyzing the rate of SPINK1 mutation status,
the presence of heterozygotic and homozygotic
mutationswas statistically found in most cases in
patients with acute alimentary pancreatitis of
heavy severity — 16 (47,06% ) and moderate
severity level — 8 (32,0%, p = 0,02 (table 1).
SPINK1 mutation was not found in patients
with mild clinical course, 17 (68,0%) patients
with acute pancreatitis of moderateseverity
leveland 18 (52,94%) persons with severe
clinical course. When comparing frequency
indices for the absence of mutation status we
have established significant difference between
the indices (p = 0,02). Heterozygotic mutation
was recorded in 21 (30,0%) patients of the group —
8 (32,0%) patients with moderate severity level
and 13 (38,24%) with severe course, significant
difference between the groups was not established
(p = 0,05). Homozygotic mutation was observed
in 3 (8,82%) patients with severe clinical course
of inflammatory process, in other groups the given
mutation status was not found, difference in mutation
rate was statistically insignificant (p = 0,19).

The rate of SPINK1 mutation status in
patients with complicated clinical course of
acute pancreatitis significantly differed from
the indices of group with uncomplicated clinical
course (p = 0,03) (table 2). Mutations of SPINK1
gene were not found in patients with uncomplicated
clinical course of acute pancreatitis — 11 (100%)
and 35 (59,32% ) patients had complications. When
comparing frequency indices we have determined
significant difference in the indices (p = 0,03).

Analyzing the prognostic value of
SPINK1 mutation status for assessing the



ISSN 2072-9867. CYUACHI MEIMYHI TEXHOJIOTTII, Ne 1, 2020

severity of acute alimentary pancreatitis in
patients with homozygous and heterozygous
SPINK1mutations, significantly higher
chances of severe course (OR = 3,11, CI (1,08-8,92)

were identified p = 0,03), instead, the absence of
mutation reduces the chances for the development of
severe forms (OR = 0,32, CI (0,11-0,92), p = 0,03,
(table 3).

Table 1

Characteristics of polymorphic variants of SPINK1 in patients taking into account severe clinical
course of acute alimentary pancreatitis

Polymorphic variants Seyeritvilexel p-level
Mild Moderate Heavy
NN 11(100,0%) 17(68,0%) 18 (52,94%) 0,02
NS 0 8(32,0%) 13 (38,24%) 0,05
SS 0 0 3(8,82%) 0,19
NS + SS 0 8(32,0%) 16 (47,06%) 0,02
Table 2

Characteristics of polymorphic variants of SPINK1 in patients taking into account development
of complications of acute alimentary pancreatitis

Polymorphic variants elinicaReotze p-level
Uncomplicated Complicated
NN 11 (100%) 35(59,32%) 0,03
NS 0 21 (35,59%) 0,06
SS 0 3(5,09%) 0,80
NS +SS 0 24 (40,68%) 0,03
Table 3
Prediction of severe clinical course of acute alimentary pancreatitis in patients
with SPINK1 polymorphic variants
Genetic Severity level
status Mild Moderate Heavy
OR p-level OR p-level OR p-level
NN 0,001 0,76 (0,1(1’—3(?,92) 0,03
NS 0,003 0,79 0,14
SS 0,31 0,10 0,03
NS, S8 0,001 0,76 . 03;3’_1; 02) 0,03

Analyzing the risk of complicated course in
patients with heterozygous SPINK1 mutations it
was established that there are significantly higher
chances for the formation of pancreatic aggregate
(OR=4,5,CI(1,36—-14,93), p=0,01) and pseudocysts
(OR = 3,58, CI (1,01-12,74), p = 0,04 (table 4).
Carriers of homozygous SPINK1 mutations have
a higher risk for the development of peritonitis
(OR = 12,89, CI (1,01-164,48), p = 0,04) and
pleurisy (OR =12,89, CI (1,01-164,48), p = 0,04).
The absence of SPINK1 mutations is related to a
reduction in the risk of progression of peritonitis
(OR = 0,23, CI (0,06-0,92), p = 0,03), pleurisy
(OR = 0,23, CI (0,06-0,92), p = 0,03), pancreatic
aggregate (OR=0,10, CI (0,03-0,36), p=0,0001),

pseudocyst formation (OR = 0,24, CI (0,07-0,88),
p = 0,03) and pancreatogenic diabetes (OR = 0,08,
CI(0,009-0,80), p = 0,009).

Analyzing therisk of development of purulent
local complications in patients with SPINK1
heterozygotic mutationit was determined that
there are higher chances for the formation of
pleural empyema (OR =15,0, CI (1,56-143,83),
p = 0,004), and the absence of mutation
reduces the risk of purulent peritonitis
(OR = 0,30, CI (0,09-0,97), p = 0,04), pleural
empyema (OR = 0,08, CI (0,009-0,80), p = 0,009),
phlegmon (OR = 0,23, CI (0,06-0,92), p = 0,03)
and purulent pseudocyst (OR = 0,21, CI (0,05-0,96),
p = 0,03 (table 5).
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Table 4

Overall risk of complications and risk of local aseptic complications of acute alimentary pancreatitis

taking into account SPINK1 polymorphic variants

Complications Polymorphic variants
NN NS SS
OR p-level OR p-level OR p-level
General 0,001 0,003 0,31
Local 0,001 0,003 0,31
. . 0,23 12,89
P t ’ y ,24 ? 0,04
eritonitis (0,06-0,92) 0,03 0 (1,01-164,48)
. 0,23 12,89 0,04
Pl ’ 0,03 0,24 > ’
oSy (0,06-0,92) (1,01-164,48)
. 0,10 4,5
P t t > 0,000 ’ 0,01* 0,002
ancreatic aggregate (0,03-0,36) (1,36-14,93)
Acute necrosis 0,001 0,003 0,31
Pseudocyst 0,24 3,58
’ 0,03 ’ 0,04 0,53
(0,07-0,88) (1,01-12,74)
.o 0,08 5,563
P > ’ s ,21
ancreatogenic diabetes (0,009-0,80) 0,009 (0,90-34,06) 0,05 0
Table 5
The risk of development of local purulent complications of acute pancreatitis
in patients taking into account SPINK1 polymorphic variants
Complications Polymorphic variants
NN NS SS
OR p-level OR p-level OR p-level
Infectious aggregates 0,33 0,63 0,30
Circumscribed necrosis 1,0 1,0 1,0
Purulent peritonitis (0,0(i)),?(()),97) 0,04 0,18 0,10
Abscesses 0,56 0,34 0,28
0,08 15
Pl 1 > 0,000 0,004 0,46
eriras empyema (0,009-0,80) (1,56-143,83)
0,23
Phl ’ ,44
egmon 0,06-0,02 0,03 0,06 0
Purulent pseudocyst 0,21 0,03 0,09 0,35
(0,05-0,96)

A higher risk for the formation of local secondary

into account SPINK1 polymorphic variants was not
complications of acute alimentary pancreatitis taking determined in the patients under study (table 6).

Table 6
The risk of development of localsecondary complications of necrotic pancreatitis
in patients taking into account SPINK1 polymorphic variants
Complications Polymorphic variants
NN NS SS
OR p-level OR p-level OR p-level
Acute bleeding 0,14 0,12 0,77
Fistulas 0,19 0,23 0,67
Arrosive hemorrhage 1,0 1,0 1,0

It was determined that patients with SPINK1
homozygous mutationshad asignificantly higher
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chance of developing systemic complications
(OR = 2,61, CI (2,14-13,14), p = 0,02 (instead we
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have proved that the absence of mutation reduced
the chances of developing systemic inflammation
response syndrome (OR = 0,29, CI (0,10-0,87),

p = 0,02) and systemic complications as a whole
(OR = 0,24, CI1(0,08-0,70), p = 0,006 (table 7).

Table 7
The risk for development of systemic complications of acute pancreatitis
in patients taking into account SPINK1 polymorphic variants
Stermr et Foms Polymorphic variants
NN NS SS
OR p-level OR p-level OR p-level
. 0,24 0,006 2.80 0,05 2,61
Syst ¢ ’ ’ ’ 0,02
ysteme (0,08-0,70) (0,96-8,19) (2,14-13,14)
Systemic
Inflammation 0,29
Response (0,10-0,87) Lhe L WL
Syndrome
Organ Failure Syndrome 0,17 0,03 0,11 0,26
(0,03-1,00)
Multiple Organ
,11 ol ,

Dysfunction Syndrome 0 0.17 0,53

CONCLUSIONS of SPINK1 mutation status identification for

We have recorded a significantly higher rate of
SPINK1 mutation status identification in patients
with severe forms of acute alimentary pancreatitis
and in case of a complicated course.

We have proved a high prognostic value

assessing the severity of the inflammatory process
of the pancreas.

We have determined that the identification of
SPINK1 mutation status is a reliable and accurate
criterion for assessing the risk of complications in
case of acute pancreatitis of alimentary genesis.
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