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The role of the bacterial factor in the development of acute pancreatitis
and its purulent-septic complications

Introduction. A feature of acute pancreatitis is the high risk of developing complications (occurring in 50% of patients), the total mortality
of which reaches 15%, and in severe cases it varies within 40-70%.

The aim of the study was to determine the role of Helicobacter pylori as an etiological factor of acute pancreatitis and a marker of the
development of its purulent-septic complications.

Materials and methods. The results of treatment of 280 patients with acute pancreatitis were analyzed, which were divided into two
groups: the main group (n=187) — patients with severe acute pancreatitis and the comparison group (n=93) — patients with a mild and moderate
course of the disease. In addition, in order to determine prognostic criteria for the development of purulent-septic complications, the patients
of the main group were divided into two subgroups. The first subgroup included patients with a severe course and the development of purulent-
septic complications (n=59), the second (n=128) — with a severe course without the development of purulent-septic complications of acute
pancreatitis.

Results. When screening patients for Helicobacter pylori, the results of the express test were positive in 232 patients (82.9%), while in
the main group 165 (88.2%) patients, in the comparison group — 75 (80.6%) patients (y2= 2.9, 95% CI -1.1-17.6, p=0.08). An increase in
the content of immunoglobulin M to Helicobacter pylori was also determined in patients with a severe course of acute pancreatitis after 7
and 14 days from the moment of hospitalization, which indicates the acute phase of the disease. The correlation between immunoglobulin
M and procalcitonin was strong (r=0.87; p=0.0001), but the relationship between these indicators was not linear, but closer to exponential
(y=1.1543-2.7292*x +2.1604*x"2).

Conclusions. The results of a screening study of Helicobacter pylori in patients with acute pancreatitis allow us to consider this
microorganism as one of the factors in the pathogenesis of this disease (82.9% of cases). For patients with severe acute pancreatitis, the
content of immunoglobulin M to Helicobacter pylori in blood serum >1.24 TU/ml can be considered as a likely predictor of the development
of purulent-septic complications (sensitivity 86.4%, specificity 100.0%).

Key words: purulent-septic complications, Helicobacter pylori, diagnosis, acute pancreatitis.
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SATAJIBHA XIPYPI'IA (BCI XIPYPT'IYHI IUCLMUILIIIHN)

PoJib 0akTepiajibHOrO YMHHUKA Y PO3BUTKY I'OCTPOr0 NAHKPEATUTY
Ta WOro rHiHHO-CeNTUYHUX YCKJIATHEHb

Beryn. OcoOnuBICTIO TOCTPOTO NMAHKPEATHTY € BUCOKHI PHU3MK PO3BHUTKY YCKIAJHEHb (3ycTpidaioThest y 50% mamieHTiB), 3aranbHa
JIETaNBbHICTh IPH AKHX csirae 15%, a mpu TsokkoMy nepebiry Bapiroe B Meskax 40-70%.

MerToro nocimkenns Oyso BuBueHHs poii Helicobacter pylori, sik eTiosori4yHOro Y4WHHKMKA FOCTPOTO MAHKPEATUTY Ta MapKepa PO3BUTKY
HOTO THIITHO-CeNTHYHUX YCKIIaJHEHb.

Marepiaaun Ta Metoau. bymno npoananizoBano pe3ynasTard JikyBaHHS 280 MauieHTiB 3 TOCTPUM NMAHKPEATUTOM, 110 OyiIH PO3IiIeHi Ha
IIBi Tpynu: ocHOBHa rpyna (n=187) — XBopi Ha TSHKKHI TOCTPHi TAHKPEaTUT Ta TpyIna MOpiBHSIHHA (n1=93) — XBOpI 3 JIETKMM Ta CepeaHbOl
TSDKKOCTI TIepeiroM 3axBoproBaHHs. J[0faTKOBO 3 METOI0 BH3HAYEHHS IPOTHOCTHYHUX KPUTEPIIB PO3BUTKY THIIHO-CENTHYHUX yCKIATHEHb
MAL[i€EHTH OCHOBHOI rpynu Oynmu po3aineHi Ha Bi miarpynu. [lo mepmoi miarpynu yBiflluig HamieHTH 3 THKKUM 1epediroM Ta po3BUTKOM
THIHHO-CENTHYHMX yCKIagueHb (n=59), no apyroi (n=128) — 3 TsoxkuM nepebirom 6e3 PO3BUTKY THiIfHO-CENTHYHUX YCKJIAAHEHb TOCTPOTO
MIaHKPEaTHUTY.

Pe3yabraTu gociimkenb Ta ix odrosopenns. [Ipu npoBeaeHHi CKpHHIHroBoro obcrexents nauieHtis Ha Helicobacter pylori pesynsra-
TH eKcpec-Tecty Oyau no3utuBHUMH y 232 nauieHTiB (82,9%), npu nboMy B ocHOBHi# rpymi y 165 (88,2%) xBopux, B TpyIi MOPIBHIHHS —
y 75 (80,6%) xBopux (¥2=2,9, 95% Al -1,1-17,6, p=0,08). Takox Bu3Ha4anocs 30ibmeHHs BMicTy iMyHortoOyniny M no Helicobacter pylori
y MALi€HTIB 3 TSHKKUM IIepe0iroM rocTporo maHkpearuty depes 7 ta 14 116 3 MOMEeHTy rocmitainisalii, 1o BKa3ye Ha rocTpy (a3y 3aXxBOpIOBaH-
Hs1. KopenstiBHMI 3B’ 130K MiXk iMyHOIII0OyITiHOM M Ta npokansiuToHiHOM OyB crtbHEM (r=0,87; p=0,0001), mpoTe 3a1exHiCTh MK IIUMA
MOKa3HUKaMK OyJ1a He JIHIHHO0, a OIIKIO00 10 eKCIOHEeHIIanbHOI (Y=1,1543-2,7292%x+2,1604*x"2).

BucnoBku. Pesynprati ckpuninrosoro nociimkenHs Helicobacter pylori y XBopux Ha TOCTpHil HaHKPEATHT JO3BOJAIOTH PO3IIAAATH
1eif MiKpOOpraHi3M y SIKOCTi OHOTO 3 YHHHHKIB MAaTOreHe3y JAaHOro 3axBopioBaHHs (82,9% Bumankis). JIns nauieHTIB Ha TSOKKUH TOCTPHI
IaHKpeaTuT BMicT iMyHoro6ytiny M no Helicobacter pylori y cupoarui kpoBi >1,24 MO/ MOXXHA pPO3ITISAATH, K BipOTiJHHI IPEIUKTOP

PO3BHUTKY THIfHO-CENTHYHUX YCKIaJHEHb (TyTIUBICTh 86,4%, cnenudidnicts 100,0%).
Kmrouogi cioBa: rHiiiHO-cenTiuHi ycknagHeHHs, Helicobacter pylori, niarHocTHKa, TOCTpHi MaHKPEATHT.

Introduction

Acute pancreatitis (AP) accounts for about 25% of
cases in the structure of acute abdominal surgical pathol-
ogy and is one of the most urgent problems of modern
medicine [1]. A feature of the disease is the high risk of
developing complications (occurring in 50% of patients),
the total mortality rate of which reaches 15%, and in severe
cases varies between 40-70%. In recent years, the struc-
ture of mortality in AP has undergone some changes, while
the course and severity of the disease remain unpredictable
and changeable, and the issue of pathogenesis has not been
fully studied [2]. Currently, the majority of fatal cases are
observed in the phase of purulent-septic complications due
to the addition of infection, the occurrence of sepsis and
multiple organ failure, the development of which is associ-
ated with the phenomenon of microbial translocation from
the lumen of the small intestine [3]. There have also been
studies dedicated to the study of Helicobacter pylori (HP),
as one of the possible etiopathogenetic factors of AP and its
complications [4].

It should be noted that for predicting the course of AP,
various systems for assessing the condition of patients
with the determination of the severity of the disease
were developed, among which the most common are the
APACHE 1I and Ranson scales [5]. The sensitivity of
these scales in predicting the development of severe AP
is 70.4% and 88.6%, respectively, and the specificity is
92.6% and 91.4% [6]. The disadvantages of these scales
are their bulkiness and the time required to evaluate cer-
tain indicators. This prompts the search for a single bio-
chemical marker that could accurately predict the course
of AP and the development of its complications in the
early stages of the disease.

The aim of the study was to determine the role of Hel-
icobacter pylori as an etiological factor of acute pancreati-
tis and a marker of the development of its purulent-septic
complications.

Materials and Methods

The study was based on the results of the examina-
tion and treatment of 280 patients with AP and was con-
ducted in the clinic of the Department of Surgery No. 2 of
BOGOMOLETS NATIONAL MEDICAL UNIVERSITY.
All patients were examined between 2010 and 2023 and
signed informed consent for participation in this study and/
or treatment at the clinic. The criteria for inclusion in the
study were: patients of both sexes over the age of 18 who
were admitted to the emergency room with a diagnosis of
AP. Exclusion criteria from the study were: 1) malignant
neoplasms; 2) hypertriglyceridemic pancreatitis; 3) experi-
enced myocardial infarction, impaired cerebral circulation;
4) undergone operations on the pancreas; 5) pregnancy;
6) severe concomitant diseases of the lungs, liver, kidneys
and any chronic diseases that affect calcium-phosphorus
metabolism; 7) use of anticoagulants, disaggregants, gluco-
corticoids, calcium or vitamin D preparations within three
months prior to inclusion in the study; 8) allergic reactions
to nonsteroidal anti-inflammatory drugs; 9) presence of
skin diseases or infection at the site of epidural anesthesia,
septicemia, diseases of the spinal cord, increased intracra-
nial pressure; 10) mental illnesses; 11) refusal of the patient
to participate in the study.

The study used the classification proposed in Atlanta
in 2012, predicting the severity of the course of the dis-
ease was determined using the APACHE 1II scale (severe
course — more than 8 points). The diagnosis of a mild
form of acute pancreatitis was established in the absence
of reliable signs of pancreatic necrosis based on a typical
set of clinical and laboratory data, moderate severity — the
presence of phenomena of transient multiple organ fail-
ure or local/systemic complications without organ fail-
ure, severe — in the presence of permanent multiple organ
failure. Examination and treatment of patients was carried
out in accordance with the guidelines of the State Expert
Center of the Ministry of Health of Ukraine ("Adapted clin-
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ical guidelines based on evidence", edited by M.P. Koma-
rov et al., 2016) [7].

Patients were divided into two groups: the main group
(n=187) — patients with severe AP and the comparison
group (n=93) — patients with a mild and moderate course
of the disease. Patients of the two groups did not reliably
differ in age and gender (table 1).

Additionally, in order to determine prognostic crite-
ria for the development of purulent-septic complications,
the patients of the main group were divided into two sub-
groups. The first subgroup included patients with a severe
course and the development of purulent-septic complica-
tions (n=59), the second (n=128) — with a severe course
without the development of purulent-septic complications
of AP.

All patients were screened for HP in feces using the
Cito test H.pylori Ag (Pharmasco, Ukraine) and twice
(after 24 hours and 7 days from the moment of hospitaliza-
tion) serological examination to detect antibodies, namely
immunoglobulin M to HP (establishment of the acute phase
of the disease). In addition, in the patients of the main
group, in order to predict the occurrence of purulent-septic
complications, the content of leukocytes (reference values
4-9x10°/1), procalcitonin (reference values 0-0.046 ng/ml)
and immunoglobulin M to HP (reference values — the result
is positive) was determined with >1.1 IU/ml) blood serum
on the 14th day from the moment of admission of patients
to the hospital.

Statistical analysis was performed using the programs
Statistica 10 (Serial Number: STA999K347150-W) and
MEDCALC® (Internet resource with open access, https://
www.medcalc.org/calc/). The normality of data distribu-
tion was determined by the Shapiro-Wilk test. The differ-
ence in indicators between groups was established using
the Student's t test for independent samples. Differences
in the distribution of samples were assessed using the y2
test. Correlation analysis was performed using Pearson's
correlation. The relationship between indicators was deter-
mined using ROC analysis and the odds ratio. Results are
presented as mean values and their standard deviation

(M=£SD). Differences between indicators were considered
probable at p<0.05.

Results and Discussion

During the screening examination of patients for HP,
the results of the express test were positive in 232 patients
(82.9%), with 165 (88.2%) patients in the main group and
75 (80.6%) in the comparison group patients (2= 2.9, 95%
CI -1.1-17.6, p=0.08). The results of serological examina-
tion in the studied groups after 24 hours and 7 days from
the moment of hospitalization are presented in the table 2.

When comparing the results of a serological examina-
tion 24 hours after hospitalization, no significant difference
in the content of immunoglobulin M was found in the stud-
ied groups, while a positive result was obtained in the main
group in 31 (16.6%) patients and in 11 (11.8%) patients com-
parison group (y2=1.1, 95% CI -4.6-12.7, p=0.29). However,
after 7 days, a significant difference in the content of immu-
noglobulin M was observed in the studied groups, a positive
test result was noted in 67 (35.8%) patients of the main group
and in 12 (12.9%) patients of the comparison group (¥2=16.0,
95% CI12.3-31.8, p=0.0001). The results of determining the
content of leukocytes, procalcitonin, and immunoglobulin M
to HP serum in patients of the main group after 14 days from
the moment of hospitalization are presented in the table 3.

According to the results of the study, it was found that an
increase in the content of procalcitonin and immunoglob-
ulin M up to HP is associated with the risk of developing
purulent-septic complications in the severe course of AP,
therefore, an increase in the content of immunoglobulin M
up to HP can be considered as a predictor of the occurrence
of this type of complications. An analysis was also carried
out (correlation was evaluated using a scatter diagram) of
the content of immunoglobulin M to HP in accordance with
the amount of procalcitonin in blood serum in patients with
a severe course of AP (Figure 1).

According to the results of the study, it was found that
the correlative relationship between immunoglobulin M
and procalcitonin was strong (r=0.87; p=0.0001), but the
relationship between these indicators was not linear, but
closer to exponential (y=1, 1543-2.7292*x+2.1604*x"2).

Table 1
Comparative characteristics of patients in the studied groups
Demographic indicators M?;l;ig;%ll P Comp?::sg; group p
Age (years) 51,4+7,1 49,6+9,7 0,07
Sex
male 116 (62%) 47 (50,5%) 0,06
female 71 (38%) 46 (49,5%) 0,06
Etiological factors alcoholic 123 (65,8%) 22 (23,7%) <0,0001
biliary 48 (25,7%) 52 (55,9%) <0,0001
traumatic - 5(5,4%)
idiopathic 16 (8,6%) 14 (15,1%) 0,09
Table 2
Indicators of the content of immunoglobulin M to Helicobacter pylori in the studied groups
Content of immunoglobulin M Main group Comparison group
to Helicobacter pylori, IU/ml (n=187) (n=93) p
After 24 hours from the moment of hospitalization 0,52+0,32 0,5+0,31 0,61
After 7 days from the moment of hospitalization 0,9+0,2 0,5+0,3 <0,0001
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Figure 1. The relationship between the content of immunoglobulin M to Helicobacter pylori and the amount
of serum procalcitonin in patients with severe acute pancreatitis

Figure 2. ROC curve for the content of immunoglobulin M in predicting the development
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of purulent-septic complications in severe acute pancreatitis

Table 3
Laboratory data in patients with severe acute pancreatitis 14 days after the onset of the disease
Patients with a severe course of | Patients with a severe course of acute
Indexes acute pancreatitis who developed | pancreatitis without the development
purulent-septic complications of purulent-septic complications P
(n=59) (n=128)
Blood leukocytes, x10°/1 11,5+1,7 11,4+1,2 0,64
Procalcitonin, ng/ml 1,8+0,6 0,4+0,1 <0,0001
Immunoglobulin M to
Helicobacter pylori, [U/ml 1,420,1 0,8+0,1 <0,0001
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According to the results of the analysis, for the study of
immunoglobulins M after 14 days, the area under the ROC
curve (AUROC) is 0.996 (95% CI 0.992—-1.000; p=0.002),
the cut-off point corresponds to 1.24 IU/ml, the Yoden
index is 0.864, that is, for patients with severe acute pan-
creatitis, the content of immunoglobulin M to HP in blood
serum >1.24 TU/ml can be considered as a likely predictor
of the occurrence of purulent-septic complications (sensi-
tivity 86.4%, specificity 100.0%).

Despite the progress of modern surgical science, the
problem of early diagnosis of complications and prediction
of the course of AP remains unsolved and requires further
development and search for new diagnostic markers taking
into account various pathogenetic factors of this disease.
Recently, new data have been published indicating a pos-
sible link between HP and an increased risk of develop-
ing acute and chronic diseases of the pancreas, but only
isolated studies have been found linking this bacterium
to AP, which, at present, do not contain reliable evidence
of such connection [8]. Thus, there is an assumption that
some aggressive factors produced by this microorganism
(ammonia and lipopolysaccharides), as well as the produc-
tion of inflammatory cytokines, can induce damage to the
pancreas [9]. In addition, attention is drawn to the role of
HP in inflammation that occurs in autoimmune pancreatitis
and is explained by the mechanism of molecular mimicry
between several proteins (mainly enzymes) of HP and pan-
creatic tissue [10]. According to the results of an express
test to HP, we found infection with this microorganism in
82.9% of patients with AP. An increase in the content of
immunoglobulin M to HP was also determined in patients
with a severe course of AP after 7 and 14 days from the
moment of hospitalization, which indicates the acute phase
of the disease.

At the same time, the issue of early diagnosis of puru-
lent-septic complications in patients with a severe course
of AP remains relevant. Currently, determination of pro-

calcitonin content is widely used as an early marker of
bacterial infection, sepsis and multiple organ failure. At
the same time, the sensitivity and specificity of the test at
a value of 0.5 ng/ml and more is 73 and 86.4%, respec-
tively, however, in infected forms of pancreatic and peri-
pancreatic necrosis, significantly higher concentrations of
procalcitonin are observed compared to the sterile pro-
cess, exceeding the content of 2 ng/ml [11]. We found that
the correlation between immunoglobulin M and procal-
citonin was strong (r=0.87; p=0.0001), but the relation-
ship between these indicators was not linear, but closer
to exponential (y=1.1543- 2.7292%x+2.1604*x"2). The
indicated changes in the indicators of immunoglobulin M
to HP in the blood serum of patients with severe AP make
it necessary to monitor them, starting from the stage of
hospitalization for the purpose of early prediction of the
development of purulent-septic complications. The sen-
sitivity and specificity of the indicator of the content of
immunoglobulin M to HP in blood serum >1.24 IU/ml, as
a predictor of the occurrence of purulent-septic complica-
tions in the severe course of AP, was 86.4% and 100.0%,
respectively.

Conclusions. The results of the screening study of HP
in patients with acute pancreatitis allow us to consider this
microorganism as one of the factors in the pathogenesis
of this disease (82.9% of cases). An increase in the con-
tent of immunoglobulin M to HP is more often registered
in patients with a severe course of AP (y2=16.0, 95% CI
12.3-31.8, p=0.0001) and is associated with the occurrence
of purulent-septic complications, hence an increase the
content of this indicator can be considered a reliable pre-
dictor of the development of purulent-septic complications
in patients with a severe course of the disease. For patients
with severe AP, the content of immunoglobulin M to HP in
blood serum >1.24 TU/ml can be considered as a likely pre-
dictor of the development of purulent-septic complications
(sensitivity 86.4%, specificity 100.0%).

Indopmanis npo koHQIIKT iHTepeciB. ABTOpH 3asBISIOTH PO BiACYTHICTH KOH(IIKTY IHTEpECIB.
Indopmanis npo ¢inancyBanns. Po6oTa BUKOHaHA BiAMOBITHO JO IUTAHY HAYKOBO-IOCIITHOI poOOoTH Kadeapu

xipyprii Ne 2 HamionansHoro meauuHoro yHisepeutery imeHi O.0. boromosbiis: «Po3pobka Ta BIPOBaIKEHHS METO/IIB
JIarHOCTHKU Ta JIIKYBaHHS TOCTpOi Ta XPOHIYHOI XIpypriyHoi maTosiorii opraHiB 4epeBHOI IOPOXKHUHMWY». ABTOpHU
rapaHTyIOTh, 110 BOHH HE OTPUMYBAJIH )KOJHUX BUHArOpoA y Oynb-sKii GopMmi, 31aTHUX BILIMHYTH Ha PE3yJIbTaTH POOOTH.

Oco0ucTnii BHECOK KOJKHOTO aBTOpa y BHMKOHaHHs podorm: Konocosuu [.B. — ixes, Mera, aHani3 oTpuMaHUX
pe3yabTariB, HiAroToBKa TekcTy crarti; [anons [.B. — ines, 36ip Marepiay 1ociiKeHHs, aHaJIi3 OTPUMAHUX PE3yNbTaTiB,
AroTOBKA TeKeTy cTarTi; Uepenenko 1.B. — 30ip mMarepiany mociimKeHHs, aHalli3 OTPUMaHUX Pe3yJbTariB, MiIrOTOBKA
TEKCTY CTaTTi.
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