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Aim: to evaluate metabolic risk factors and their impact on quality of life in patients with pancreatic cancer (PC) and
in patients with acute or exacerbated chronic pancreatitis.

Materials and methods. Forty-five patients with PC (group 1) and 141 patients with acute pancreatitis or exacer-
bated chronic pancreatitis (group 2) in an observational multicenter clinical cross-sectional uncontrolled study were
examined. Clinical, laboratory and instrumental examination of patients and assessment of risk factors (lipid profile,
blood plasma glucose, obesity, arterial hypertension) were carried out in accordance with clinical recommendations.
Patients completed the SF-36 questionnaire once to assess quality of life at hospital admission before treatment.
Results. In group 1, indicators of total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C) in blood serum (3.7 £0.2; 2.2 £ 0.2 and 0.8 = 0.1 mmol/L) were lower than in group
2(5.1+0.1;3.1£0.1and 1.2 £ 0.1 mmol/L; p < 0.05). Arterial hypertension was more common in group 1 (55.6 %)
than in group 2 (34.8 %; p = 0.013). The presence of arterial hypertension increases the chance of having PC by 2.7
times (p < 0.05). Body mass index parameters, including obesity, as well as parameters of triglycerides, and fasting
plasma glucose, did not differ between the groups. Logistic regression analysis revealed a direct relationship with
PC HDL hypocholesterolemia (Exp B = 4.976; p < 0.001) and arterial hypertension (Exp B = 2.742; p = 0.027) and
an inverse relationship — with hypercholesterolemia (Exp B = 0.204; p = 0.002). The chance of having PC was not
associated with age, fasting plasma glucose > 7.0 mmol/L, obesity. Quality of life indicators were higher in group 1
than in group 2 on four SF-36 scales: bodily pain (68.1 £ 5.1 and 36.8 £ 2.0; p < 0.001), general health (51.1 £ 2.5
and 38.0 = 1.7 points; p < 0.001), social functioning (74.7 = 3.0 and 64.5 %= 2.2 points; p = 0.007), role emotional
functioning (28.2 £ 5.2 and 12.5 = 3.1 points; p = 0.007) and in the general domain “physical component of health”
(40.2 £ 1.0 and 33.6 = 0.8 points; p < 0.001). In group 1 with HDL hypocholesterolemia compared with its absence,
the indicators of role emotional functioning (22.2 £ 5.1 and 51.9 = 13.7 points; p = 0.020) were lower, with arterial
hypertension compared with its absence — role physical functioning (5.0 £ 4.0 and 25.5 = 7.5 points; p = 0.036) and
role emotional functioning (16.0 = 5.1 and 43.3 % 8.8 points; p = 0.007) were lower.

Conclusions. In patients with PC arterial hypertension was more common and the levels of total cholesterol, LDL-C
and HDL-C were lower than in patients with acute or exacerbated chronic pancreatitis. The chance of having PC is
directly associated with HDL hypocholesterolemia, with arterial hypertension, inversely — with hypercholesterolemia,
and is not associated with age, fasting plasma glucose > 7 mmol/L, or obesity. In patients with PC, quality of life
indicators were higher on four SF-36 scales and on the general domain “physical component of health” than in the
group with acute or exacerbated chronic pancreatitis. In patients with PC metabolic factors significantly worsened
self-assessment of quality of life in terms of role functioning; in patients with acute or exacerbated chronic pancre-
atitis there was no such association.
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MeTtabonuuyeckue ¢pakTopbl pUCKa N UX BIMSIHUE Ha Ka4€eCTBO XXN3HUN
y NauMeHTOB C pakoM NOAXKelyA04YHOM XeJie3bl Uy NaLuueHTOB C OCTPbIM
Un 060CTPEeHUEM XPOHUYECKOro naHkpeaTtura

W.H. Mpouropbesa'*, O.B. Edumosa’, H.J1. Tos?, T.C. CyBoposa?, [.J1. HenoMmHawwmx?

" Hay4Ho-uccnenoBaresibCkuii MIHCTUTYT Tepanum v npoouiakTu4eckon meanumHsl — ¢unvan GrbHY «depepasibHbii
ncenenoBaresibCkuii LeHTP “UIHCTUTYT UMTonorum u reHetukn”» CubupcKoro otaesieHusi Poccuiickom akagemmmy Hayk,
HoBocubupck, Poccurickas Penepaumsi

2 rb0y BO «HoBocubupckuii rocyaapcTBeHHbIN MEANLMHCKUE yHuBepcuTeT» MuHncTepcTBa 34paBooxpaHeHns Poccuiickori
denepaunm, HoBocnbupck, Poccuiickas degepauus

Llenb uccnepoBaHud: OLEeHUTb MeTabonnyeckmne GakTopbl pUcKa 1 UX BAUFHUE Ha Ka4eCTBO Xn3Hu (KXK) y na-
LIMEHTOB C PakoM MoaxenynoyHom xenedol (PIMX) 1y naunmeHToB C OCTPbIM UM 0O0CTPEHNEM XPOHUYECKOrO
naHkpeartmTa.

Martepuanbl u meToabl. B pamkax HabnoaaTeNbHOro MHOrOLEHTPOBOIO KIIMHUYECKOrO KPOCC-CEKLIMOHHOMO He-
KOHTPOJIMPYEMOrO nccnenoBanus obcnenoBaHo 45 naumeHToB ¢ PIDK (1-a rpynna) n 141 naumeHT ¢ OCTPbIM NaH-
KpeaTuToM nnm 060CTPEHNEM XPOHMYECKOrO naHkpeatuta (2-a rpynna). KnuHmnyeckoe, nabopaTtopHOe U UHCTPY-
MeHTasbHOe 06CcneaoBaHe NALMEHTOB U OLEeHKa GakTOPOB pucka (MMNUAHBIM NPOdUb, MIIOKO3a nia3mMbl KPOBU,
HaNM4me OXMPEHUS, apTepuanbHON rMNepPTEH3UN) NPOBEAEHO B COOTBETCTBUM C KIIMHUYECKUMUN PEKOMEHAALNAMMU.
MaumeHTbl OAHOKPATHO 3anoNHANM onNPOCcHUK SF-36 ang oueHkm KX npu noctynneHn oo neveHus.

Pe3ynbraTthl. B 1-i1 rpynne nokasartenu obuiero xonecrepuHa (OXC), xonecteprHa nMnonpoTenaoB HA3KOM NioT-
HocTu (XC JIHIM), xonectepmHa nMnonpoTenaoB BbiCOKOW naoTHocTu (XC J1BI) B ceiBopoTke kposu (3,7 + 0,2; 2,2
+ 0,21 0,8 £ 0,1 mmonb/n) Obinn HUXE, Yem BO 2-1 rpynne (5,1 £ 0,1; 3,1 £ 0,1 n 1,2 £ 0,1 mmonb/n; p < 0,05).
ApTepuanbHasa rmnepTeH3us Jalle BcTpeyanack B 1-i1 rpynne (55,6 %), yem Bo 2-i rpynne (34,8 %; p = 0,013).
Hanuune apTepmanbHON rmnepTeH3umn noBbILLaeT WwaHe Hanuumna PIK B 2,7 pasa (p < 0,05). MNokasatenu nigekca
Maccbl TeNna, B TOM YMC/e YaCTOTa OXUPEHUS, TPUINNLEPUO0B U MIHOKO3bl M1a3dMbl KDOBU HATOLLLAK HE Pa3Nnyannchb
Mexay rpynnamu. JIorMcTuyeckmin perpecCuUoHHbLIN aHanm3 BbiBUI NPSAMYI0 CBS3b ¢ PIK runoxonectepuHemMmnm
NBIM (Exp B =4,976; p < 0,001) n aptepmnanbHoi runeptenaumn (Exp B = 2,742; p = 0,027) n obpaTHyio CBA3b — I'n-
nepxonectepuHemun (Exp B = 0,204; p = 0,002). LLlaHc Hanuuma PTK He 6bin accoLmmpoBaH C BO3PaCTOM, YPOB-
HEM 0KO3bl MIa3Mbl HATOLLAK > 7,0 MMonb/n, oxnpeHueM. MNokadatenun KX 6binu Beille B 1-14 rpynne, 4em BO 2-1,
no yetblpeM Likanam SF-36: TenecHon 6onm (68,1 = 5,1 n 36,8 = 2,0; p < 0,001), 0OLLLErO COCTOSAHUS 300POBbSI
(51,1 2,51 38,0 + 1,7 6anna; p < 0,001), coupnanbHOro GyHKUMOHNUpPoBaHua (74,7 = 3,0 n 64,5 = 2,2 6anna; p =
0,007), ponieBOro aMOLMOHaNbLHOro GpyHKLMOHMPOBaHUS (28,2 £ 5,2 n 12,5 = 3,1 6anna; p = 0,007) n no obLiemy
LOMEHY «PU3NYECKNIN KOMMOHEHT 3a0poBbs» (40,2 + 1,01 33,6 + 0,8 6anna; p < 0,001). Y nauyeHToB B 1-1 rpynne
C runoxonectepuHemuen JIBI no cpaBHEHUIO C ee OTCYTCTBMEM NoKasaTenn POSeBoro SMOLMOHANLHOMO QYHKLM-
OHMpoBaHu4 (22,2 5,11 51,9 = 13,7 6anna; p = 0,020) Obnn HUXeE, C apTepranbHON FTMNEPTEH3MEN NO CPABHEHMIO
C ee OTCyTCTBMEM — poneBoe pusundeckoe GyHKUMoHupoBaHue (5,0 +4,0 u 25,5+ 7,5 6anna; p = 0,036) n ponesoe
aMoLUMOoHanbHoe pyHKLMOHMPoBaHue (16,0 + 5,1 1n 43,3 = 8,8 6anna; p = 0,007) 6b11m HLXeE.

BbiBoabl. Y nauyeHToB ¢ PIMK yalle BcTpeyanacb apTepuanbHasa rmnepTeH3ns 1 6buim Huke yposHu OXC, XC JTHI
1 XC J1BI1, 4eM y NaLMEHTOB C OCTPbLIM U 0OOCTPEHMEM XPOHUYECKOro naHkpeaTtuTa. LLianc Hannumsa PIK npamo
accouMmMpoBaH ¢ runoxonectepuHemueit JIBI, ¢ apTepuanbHOM runepTeH3nen, 0bpaTtHO — C rMnepxosiecTepuHe-
MUWEN N HE CBA3AH C BO3PACTOM, IOKO30M Nia3Mbl HAaTOLWAK > 7 MMOJb/N Unn ¢ oxxmpennem. Y naumeHToB ¢ PIOK
nokasarenu KXX Obinm BbiLLe No YeTbipeM Lwkanam SF-36 1 no o6uiemMy AOMeHY «PrU3nyeckmnini KOMNOHEHT 340P0BbS»,
4YeM B rpymnrne ¢ OCTPbIM UM 0B60CTPEHMEM XPOHMYECKOr0 NaHkpeatuTa. Y naumeHToB ¢ PIDK meTtabonuyeckme dak-
TOPbI 3HAYMTENBHO YXyALanu camooLeHKy KK no poneBomMy GyHKLMOHUPOBAHMIO, Y MALMEHTOB C OCTPbLIM Uu 060-
CTPEHMEM XPOHMYECKOro NaHKpeaTmnTa Takon accoumaLmm He 6bino.

KnioueBble cnoBa: pak NoaxenynoyHOn Xenesbl, OCTPbIA NaHKpeaTuT, 000CTPEHME XPOHUYECKOrO NaHKPeaTunTa,
Mnuabl KPOBU, MI0OKO3a KPOBU, apTepuanbHas rmnepTeH3ns, Ka4eCTBO XN3HU

KoH)NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

duHaHcupoBaHue: paboTa BhinosiHeHa rno focyaapcTBEHHOMY 3a1aHNI0 B paMkax OI0AXEeTHOM TeMbl «3AnNnaeMumo-
JIOTVHECKNIA MOHUTOPVIHI COCTOSIHUS! 3A40POBbSA HACENEHNSA U N3YHEHNE MOJEKYNISIPHO-FEHETUYECKMX U MOJIEKYNAPHO-
OMONOrMYeCcKNX MEXaHM3MOB PA3BUTUS PACNPOCTPAHEHHbIX TepaneBTUYecknx 3abonesaHnini B Cnbuvpm onsa cosep-
LLIEHCTBOBAHWS NOAXOA0B K UX AMarHoCTuke, npodunaktrke n nedeHnio» Ne AAAA-A17-117112850280-2.

Ansa umtupoBanus: puropsesa U.H., Epumosa O.B., Tos H.J1., Cysoposa T.C., HenomHsiwmx .J1. MeTabonuyeckne GpakTopsbl
pucka 1 nx BANSIHAE HA KQYECTBO XU3HW Y MAUNEHTOB C PAKOM NOKENYA04HOM Xenesbl 1 'y NaLMeHTOB C OCTPbIM U 060CcTpe-
HMWEM XPOHMYECKOro naHkpeaTuTa. POCCUIACKMIA XXypHaN racTpo3aHTEepOsioru, renarosnorum, kononpoktonormn. 2023;33(3):49-60.
https://doi.org/10.22416/1382-4376-2023-33-3-49-60
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Introduction

The incidence and number of deaths caused by
tumors of the pancreas is gradually increasing and
despite advances in the detection and treatment of
pancreatic cancer (PC) only about 4 % of patients
survive 5 years after diagnosis [1]. Metabolic risk
factors for PC include alcohol, smoking, diet, high
body mass index, diabetes mellitus, dyslipidemia,
etc. [2]. In a systematic review (analysis of 88 inde-
pendent studies), the overall summary relative risk
of PC among patients with diabetes mellitus was
1.97 (95 % confidence interval (CI): 1.78—2.18) [1].
Hypothetical mechanisms of the association between
diabetes mellitus and PC include hyperglycemia,
chronic inflammation, hyperinsulinemia (insulin
promotes not only cell growth, but also the prolifer-
ation of blood vessels in the pancreas), insulin resis-
tance, and increased levels of circulating insulin-like
growth factors [1]. A meta-analysis of 23 prospective
studies, including 9504 cases, found an association
between body mass index and PC: an increase in
body mass index by 5 units increased the risk of
PC by 1.10 times; increase in waist circumference
by 10 cm — 1.11 times; an increase in “waist/hips”
ratio by 0.1 units — 1.19 times [3]. Not only a neg-
ative association of a high body mass index with the
risk of developing PC was noted, but a relationship
was also found between an increase in mortality from
PC and overweight and obesity; an increase in body
mass index by 1 kg/m? increases the risk of mortality
from PC by 10 % [4].

Recognized metabolic risk factors for acute pan-
creatitis are obesity, dyslipidemia, and diabetes mel-
litus [5—12]. Several meta-analyses have shown that
obesity, as one of the most important negative prog-
nostic factors of acute pancreatitis, increases the risk
of development, correlates with the severity, devel-
opment of local and systemic complications of the
disease [5—7]. In a meta-analysis by D. Dobszai et al.
(2019) showed that in the presence of an increased
body mass index > 25 kg/m? compared with a nor-
mal body mass index, the risk of developing severe
acute pancreatitis increases three times (odds ratio
(OR) = 2.87; 95 % CI: 1.90—4.35; p < 0.011) [7].
In studies of the role of dyslipidemia in the devel-
opment of acute pancreatitis [8—11], serum levels
of apolipoprotein A-I and high-density lipoprotein
(HDL) cholesterol were negatively correlated with
poor clinical outcomes of acute pancreatitis [8]; an-
other study showed that both low (< 90 mg/dL)
and high (> 150 mg/dL) levels of low-density li-
poprotein (LDL) cholesterol, low levels of HDL
(< 30 mg/dL) were independently associated with
increased risk of developing severe acute pancreatitis,
but not associated with high (> 150 mg/dL) serum
triglyceride levels [9]. The risk of developing acute
pancreatitis increases with a triglyceride level of
more than 10 mmol/L [10], however, other authors
have shown that acute pancreatitis can also occur at

a triglyceride level of 177 mg/dL [11]. Type 2 dia-
betes mellitus, as a generally recognized risk factor
for the development of acute pancreatitis, is associ-
ated with an increased incidence of its complications
(OR =1.553; 95 % CI: 1.266—1.904; p < 0.001) and
mortality [12].

Dyslipidemia and diabetes mellitus are also con-
sidered as metabolic risk factors for chronic pancre-
atitis. Hyperlipidemia and hypertriglyceridemia are
etiological factors of chronic pancreatitis according
to the classifications of V.T. Ivashkin et al. (1990),
TIGAR-O (1994) and M-ANNHEIM (2007), how-
ever, the role of lipid metabolism disorders in the
development of certain etiological forms (alcoholic,
biliary) of chronic pancreatitis remains poorly un-
derstood [13]. The prevalence of diabetes mellitus
in patients with chronic pancreatitis — about 30—
40 % — increases in the presence of other factors:
alcohol abuse, a long history of chronic pancreatitis,
pancreatic surgery [14]. The development of diabe-
tes mellitus secondary to chronic pancreatitis (“pan-
creatogenic” or “pancreatogenous” diabetes mellitus)
is associated with negative clinical outcomes in the
course of the chronic pancreatitis: the frequency of
exacerbations, the duration of relapses, and the num-
ber of days of disability increase.

In recent years, there has been a significant in-
crease in interest in the study of quality of life
(QoL), which is an integral characteristic of the
physical, mental, emotional and social function-
ing of the patient, based on his subjective percep-
tion in various diseases. In gastroenterology, the
most common questionnaires for assessing QoL are
the specific GSRS questionnaire (Gastrointestinal
Symptom Rating Scale) and the nonspecific SF-36
questionnaire (Short Form-36; Medical Outcomes
Study Short Form-36 Health Survey) [15]. In addi-
tion, special questionnaires are being actively devel-
oped, for example, the European Organization for
Research and Treatment of Cancer developed a spe-
cial questionnaire (1999) designed to assess the QoL
of patients with PC (QLQ PAN 26) [16]. However,
the SF-36 questionnaire has a number of advantag-
es — assessment of QoL in any disease, an integrated
approach in determining not only physical, but also
social and psychological disorders. As the most wide-
ly used questionnaire in the world, this question-
naire provides an opportunity to compare patients’
QoL indicators in a wide range of tasks, both in
population and clinical studies.

The risk factors affecting the QoL in patients
with acute pancreatitis include the severity of the
disease, the amount of damage to the pancreas and
the according surgery, the period after acute de-
structive pancreatitis, and the presence of relapses
of the disease [17]. Factors affecting QoL in chron-
ic pancreatitis include obligatory diet, the need for
constant medication, recurrence of pain, anxiety and
depression, the presence of a threat of complications,
and with their development — a decrease in the
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patient’s ability to daily activities, financial costs of
treatment [18].

This work is devoted to the assessment of QoL in
patients with PC, acute pancreatitis and exacerbated
chronic pancreatitis with and without concomitant
metabolic factors, which will expand our under-
standing of the contribution of these factors to the
QoL of patients with pancreatic diseases.

Aim of the study: to evaluate metabolic risk fac-
tors and their impact on QoL in patients with PC
and in patients with acute or exacerbated chronic
pancreatitis.

Materials and methods

The observational multicenter clinical cross-sec-
tional uncontrolled study included 186 patients with
pancreatic diseases: group 1 — 45 patients with PC,
group 2 — 141 patients with acute pancreatitis or ex-
acerbated chronic pancreatitis as a comparison group
(a group of patients with inflammatory diseases of
the pancreas). Clinical, laboratory and instrumen-
tal examination of patients to verify the diagnosis
and assess risk factors (lipid profile, blood glucose,
obesity, arterial hypertension) was carried out in
accordance with clinical recommendations. Patients
completed the SF-36 QoL questionnaire once on ad-
mission to the hospital, prior to surgical treatment in
case of PC. The Russian version of the SF-36 ques-
tionnaire was validated by us earlier.

Ethical review

The study was performed in accordance with Good
Clinical Practice and the principles of the Helsinki
Declaration of World Medical Association. The study
protocol was approved by the ethics committees of
the Research Institute of Therapy and Preventive
Medicine — Branch of the Federal Research Center
Institute of Cytology and Genetics of the Siberian
Branch of the Russian Academy of Sciences (pro-
tocol No. 38 dated September 23, 2014), the State
Budgetary Healthcare Institution of the Novosibirsk
Region “City Clinical Hospital No. 77 (No. 1 of
31.03.2014), the State Budgetary Institution
of Healthcare of the Novosibirsk Region “State
Novosibirsk Regional Clinical Hospital” (No. 1 of
01.29.2014). Each patient received detailed informa-
tion about the study, about the possible use of their
data in scientific purposes and signed a voluntary
informed consent to participate in the study. All pa-
tients remained anonymous during subsequent data
analysis.

Inclusion criteria for the study: being diagnosed
with PC or acute pancreatitis or exacerbated chronic
pancreatitis, age of 25—70 years. Criteria for exclu-
sion from the study: age younger than 25 and old-
er than 70 years, severe comorbidities. Acceptable
comorbidities included: non-erosive reflux disease,
gastric ulcer, duodenal ulcer without exacerba-
tion, non-atrophic gastritis, postcholecystectomy

syndrome, functional disorder of the sphincter of
Oddi in exacerbated chronic pancreatitis, cholelithi-
asis, type 2 diabetes mellitus, arterial hypertension
(AH). The study was conducted from 2014 to 2019.
To verify the diagnosis, general clinical, laboratory,
instrumental and morphological methods of examin-
ing the pancreas were used. The diagnosis of acute
pancreatitis was established according to the clinical
guidelines of the Russian Society of Surgeons (2020).
The diagnosis of chronic pancreatitis was established
on the basis of the Recommendations of the Russian
Gastroenterological Association [13]. The diagnosis
of PC was suspected on the basis of the data of in-
strumental methods of research, verified by a patho-
anatomical study of the removed tumor preparation
of the pancreas (including using immunohistochem-
ical methods).

Plasma glucose, blood serum total cholester-
ol, HDL cholesterol, triglycerides were deter-
mined according to standard methods; LDL cho-
lesterol, very low-density lipoprotein (VLDL)
cholesterol were calculated using standard formulas.
Hypercholesterolemia was defined as total serum
cholesterol > 5.0 and/or serum LDL cholesterol
> 3.0 mmol/L; hypertriglyceridemia — the level
of fasting triglycerides > 1.7 mmol/L; hyperlipid-
emia — the level of total cholesterol > 5.0 and/or
the level of LDL cholesterol > 3.0 mmol/L and/
or the level of fasting triglycerides > 1.7 mmol /L;
dyslipidemia — hyperlipidemia and/or HDL hy-
pocholesterolemia [19]. Depending on the level of
fasting plasma glucose, patients of groups 1 and 2
were divided into three subgroups: fasting plasma
glucose < 6.1 mmol/L; fasting plasma glucose > 6.1
< 7.0 mmol/L; fasting plasma glucose > 7.0 mmol /L.
According to the values of the body mass index, pa-
tients of groups 1 and 2 were divided into subgroups:
deficient (body mass index < 18.5 kg/m?), normal
body weight (body mass index — 18.5—24.9 kg/m?),
overweight (body mass index — 25.0—29.9 kg/m?),
obesity (body mass index > 30 kg/m?). AH was diag-
nosed at systolic blood pressure levels > 140 mmHg
or diastolic blood pressure > 90 mmHg [20] and in
persons with normal blood pressure while taking an-
tihypertensive drugs during the last two weeks prior
to this examination.

To assess the QoL of patients in groups 1 and 2, the
SF-36 questionnaire was used, containing 36 ques-
tions, which are combined into eight scales: physical
functioning, role physical functioning, bodily pain,
general health, vitality, social functioning, role
emotional functioning, mental health; the first four
scales characterize the physical component of health,
the last four — the mental component of health. The
indices of each scale are evaluated in points from
0 to 100; higher scores on the SF-36 questionnaire
correspond to a higher level of QoL. According to
the SF-36 questionnaire, the QoL in all patients was
assessed during the previous four weeks before the
examination [15].
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Group 1 (the main one) of patients with PC in-
cluded 41 patients with pancreatic adenocarcinoma
and 4 patients with neuroendocrine PC (n = 45;
mean age — 58.5 + 1.1 years; 48.9 % of men and
51.1 % of women; 57.8 % of patients with stages I—
IT and 42.2 % of patients with stages III—IV of the
disease). Group 2 included 44 (31.2 %) patients with
acute pancreatitis and 97 (68.8 %) with exacerbated
chronic pancreatitis (n = 141; mean age — 53.5 +
0.9 years (p < 0.05 with compared with patients
with PC); 32.6 % of men and 67.4 % of women;
according to etiology: 24.1 % — alcoholic, 73.1 % —
biliary, 2.8 % — idiopathic pancreatitis).

Statistical analysis

Statistical data processing was performed using
the SPSS software package (v. 13.0). Count data
analyzed using the chi-square test, and measurement
data are expressed as M # m and analyzed using
Student’s ¢-test. Differences were considered statis-
tically significant at p < 0.05. For a comparative
assessment of the mean values of quantitative data
one-way analysis ANOVA was used. Standardization
of the mean values of quantitative data was carried
out in multiple covariance analysis. The analysis of
the relationships of the main features was carried out
using logistic regression analysis.

Results

Comparative analysis of blood serum lipids, fast-
ing plasma glucose, body mass index between the
two groups of patients was carried out in multi-
ple analysis of covariance (Table 1). Total serum
cholesterol levels were lower in group 1 (3.7 +

0.2 mmol /L) than in group 2 (5.1 + 0.1 mmol/L;
p < 0.001). The average level of triglycerides and
VLDL cholesterol practically did not differ be-
tween group 1 (1.6 + 0.1 and 0.7 £ 0.1 mmol/L)
and group 2 (1.8 = 0.1 and 0.8 =+ 0.1 mmol/L;
p > 0.05 in both cases). Serum HDL cholesterol
levels were lower in patients of group 1 (0.8 + 0.1
mmol /L) than in group 2 (1.2 £ 0.1 mmol /L; p <
0.001). The average level of LDL-C in blood serum
was significantly lower among patients of group 1
(2.2 £ 0.2 mmol/L; p < 0.001) than in group 2
(3.1 £ 0.1 mmol/L; p < 0.001). The average fast-
ing plasma glucose level practically did not differ
between group 1 (6.7 £ 0.1 mmol/L) and group
2 (6.6 + 0.1 mmol/L; p > 0.05), as did the aver-
age level body mass index (25.9 + 0.7 and 25.6 +
0.5 kg/m? in groups 1 and 2, respectively).

In multivariate regression analysis (Table 2)
with dependent variables (presence/absence of
PC) and independent variables (age, body mass in-
dex, total cholesterol, triglycerides, serum HDL-C
and fasting plasma glucose), an increase in serum
HDL-C by 1 mmol/L significantly reduced the
chance of having PC (Exp B = 0.024; 95 % CI:
0.005—0.126; p < 0.001).

A comparative analysis of the frequency of met-
abolic factors was carried out using the y* test
(Table 3). The frequency of obesity practically did
not differ between patients of group 1 (20.0 %)
and group 2 (21.3 %). Deficient, normal weight
and overweight occurred in 0.0, 44.4 and 35.6 %
of patients in group 1 and in 5.7, 41.8 and 31.2 %
of patients in group 2, respectively (p > 0.05 in
all cases).

Table 1. Clinical and biochemical parameters in patients of groups 1 and 2 (M + m)
Ta6auya 1. Knmuanko-6MoXuMudecKue ToKasaTenn y maumuentos 1-i u 2-it rpynmn (M + m)

Group 1 Group 2
Parameter
1-s1 rpynma 2-51 rpynma P

IToxasare. b (n = 45) (n = 141)
Body mass index, kg,/m?
Vitiexe MacChl Tema. Kr/M2 25.9 £ 0.7 25.6 £ 0.5 0.685
Fasting plasma glucose, mmol /L 6.7 + 0.2 6.6+ 0.2 0.719
[If0K03a TIa3Mbl HATOIIAK, MMOJIb,/ JI
Total cholesterol, mmol/L
O6mmmit XC, MMoub,/ 1 3.7+0.2 5.1 +£0.1 < 0.001
Triglycerides, mmol /L
TR, s/ 1.6 £ 0.1 1.8 £ 0.1 0.111
High density lipoprotein cholesterol, mmol /L
XC JMIOnpOTEenHOB BHICOKOU MJIOTHOCTH, MMOJIb,/ JI 0.8+0.1 1.2+ 01 < 0.001
Very low density lipoprotein cholesterol, mmol /L
XC JIUIIOIPOTENHOB OY€Hb HUBKOM ILIOTHOCTH, MMOJIb,/ JI 0.7+01 0.8+0.1 L
Low density lipoprotein cholesterol, mmol /L 292402 31401 < 0.001
XC JMIonpoTenHOB HU3KOH IIIOTHOCTH, MMOJIb/ JI

Note: standardization of average values of clinical and biochemical parameters by age was carried out using Generalized
Estimating Equations in the module of the multidimensional general linear model (General Linear Model).

[IpuMeyaHue: cTaHAAPTH3ANNIO CPEHUX 3HAYCHHI KINHUKO-OMOXMMIYECKUX TTOKa3aTeseil o BO3PACTY OCYIIECTBIISIIN C TIOMOIIBIO
o6o6mennbix onennpaomnx ypasuernii (Generalized Estimating Equations) B Momyse MHOTOMepHOIT 06mei JuHeHHON Momenm

(General Linear Model).
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However, the incidence of obesity in histo-
ry (one year before the present examination) in
patients of group 1 was 2.5 times higher than in
group 2 (55.6 and 22.0 %, respectively; 3> = 18.3;
p» < 0.001.

In patients of group 1, hypercholesterolemia oc-
curred 3.4 times less frequently (15.6 and 53.2 %;
x> = 19.6; p < 0.001), and HDL hypocholesterol-
emia, on the contrary, 2.4 times more often (80.0
and 33.2 %; x> = 30.1; p < 0.001) than in group 2.
The frequency of hypertriglyceridemia practically
did not differ between the two groups of patients:
35.6 % — in group 1 and 46.8 % — in group 2
(p > 0.05). Fasting plasma glucose < 6.1 mmol/L
(corresponding to normoglycemia) occurred in less
than half of the patients in group 1 (48.9 %) and
group 2 (47.5 %; p > 0.05). Fasting plasma glucose
frequency > 6.1 < 7.0 mmol/L (corresponding to

prediabetes) did not differ in groups 1 and 2 (17.8
and 12.8 %; p > 0.05). Fasting plasma glucose >
7.0 mmol /L (corresponding to diabetes mellitus) oc-
curred in 33.3 % of patients in group 1 and in 39.7 %
of patients in group 2 (p > 0.05). AH was more com-
mon in patients of group 1 (55.6 %) than in group 2
(34.8 %; v* = 6.2; p = 0.013).

In multivariate regression analysis with depen-
dent variables (presence/absence of PC) and in-
dependent variables (age, obesity, fasting plasma
glucose > 7.0 mmol /L, hypercholesterolemia, HDL
hypocholesterolemia, AH) HDL hypocholesterolemia
(Exp B = 4.976; 95 % CI: 2.040—12.134; p < 0.001)
and AH (Exp B = 2.742; 95 % CI: 1.124—6.689;
p = 0.027) increased, while hypercholesterolemia
(Exp B = 0.204; 95 % CI: 0.075—0.558; p = 0.002),
on the contrary, reduced the chance of having PC
(Table 4). In our study, the chance of having PC

Table 2. Associations of clinical and biochemical parameters with the chance of having pancreatic cancer
Tabauya 2. Acconmanun KJIMHUKO-GMOXMMHUYECKUX TOKa3aTeseil ¢ MIaHCOM HaJMuusl paKa MOKeJy-

JIOYHON >KeJe3bl

Indicator 95 9% CI

ITokaszareau Exp B 95% AN -
e 1.043 0.007—1.092 0.069
Bospact
PRI ol e 5 Wanke 1.001 0.747—1.341 0.994
I'mioxo3a 1m1asMpl HaTOIIAK
Total cholesterol
O6uuii XC 0.729 0.497—1.070 0.106
High density lipoprotein ch(u)lesterol 0.024 0.005—0.126 0.024
XC JIMIonpoTenHOB BHICOKOH MJIOTHOCTH
Body mass index 1.050 0.959—1.151 <001
Nunekc maceol Teaa

Note: multivariate analysis of relationships of the main features was carried out using logistic regression analysis (Enter method). Exp
B (exponent B) reflects the risk ratio, shows how many times the risk of an outcome changes if the predictor value changes by one.
[IpuMeyaHue: MHOTOMEDPHDBIH AHAIN3 CBsI3eil TJIABHBIX MPH3HAKOB IIPOBOJMJICS € IMOMOIIBIO JIOTHCTHYECKOTO PErPECCHOHHOTO
anammza (Meroq Enter). Exp B (skcroneHta B) orpaskaer OTHOIIEHHE PUCKOB, MOKAa3bIBAET, BO CKOJBKO Pa3 M3MEHSIETCS PHCK
BO3HUKHOBEHNUS HCXO/Ia, €C/IN 3HAYEHIE MPEANKTOPA U3MEHSIETCST Ha eJIMHUILY.

Table 3. Frequency of metabolic risk factors in patients of groups 1 and 2, %
Tabauya 3. Yacrora MetaGomueckux (pakTopoB pucKa y mamueHtos 1-it u 2-it rpymi, %

. Group 1 Group 2
Indicator 1-a rpynna 2-51 Tpynna j7)
DakTop pHCKa (n = 45) (n = 141)
Obesity
Osxupenne 20.0 21.3 0.855
Fasting plasma glucose > 7.0 mmol /L
I'moko3a IIa3Mbl HaTOaK > 7,0 MMOJIb/ 7T 33.3 39.7 0.443
Hypercholesterolemia
l'unepxosectepunemMust 15.6 53.2 < 0.001
Hypertriglyceridemia 35.6 46.8 0.186
FuneprpurauniepuemMust ) ) ’
High density lipoprotein hypocholesterolemia
T'unoxosiecrepuHeMust JTUIOMPOTEMHOB BBICOKOM TJIOTHOCTH SO e = Lo
Arterial hypertension
ApTrepuajbHasl FUIIepTeH3Us I.6 ol U

Note: the comparison of the frequencies of qualitative features was carried out using the x? test.
[IpuMeyaHue: cpaBHEHNE YAaCTOT KAueCTBEHHBIX MPU3HAKOB IIPOBO/UIOCH € OMOIIBIO KPUTEPHS 12,
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was not associated with age (Exp B = 1.040; 95 %
CI: 0.996—1.087; p = 0.077), with fasting plasma
glucose > 7.0 mmol/L (Exp B = 0.740; 95 % CI:
0.313—1.746; p = 0.491), obesity (Exp B = 0.737;
95 % CI: 0.255—2.132; p = 0.574).

A comparative analysis of QoL indicators in pa-
tients of groups 1 and 2 is presented in Table 5. In
patients of group 1, according to the scale of bodily
pain (low scores on this scale indicate that pain sig-
nificantly limits the patient’s activity), the average
score was 1.9 times higher (68.1 + 5.1 and 36.8 +
2.0 points; p < 0.001) than in group 2, which means
that in patients of group 1, bodily pain had a less-
er effect on the ability to engage in daily activities
than in the group 2. Patients of group 1 had higher
average indicators on the scale of general health (the
patient’s assessment of their state of health at the
moment and the prospects for treatment; the lower
the score on this scale, the lower the assessment of
the state of health) than in group 2: 51.1 + 2.5 and
38.0 + 1.7 points (p < 0.001).

Higher average indicators of social functioning
(low values indicate a significant limitation of so-
cial contacts, a decrease in the level of communica-
tion due to a deterioration in physical and emotional
state) were determined in patients of group 1 com-
pared with group 2: 74.7 + 3.0 and 64.5 + 2.2 points
(p = 0.007). The average indicators of role emotional
functioning (low values on this scale are interpreted
as a limitation in the performance of daily work due
to a deterioration in the emotional state) were low in
both groups, however, in group 2 (12.5 + 3.1 points),
these values were in 2,3 times lower than in group
1 (28.2 £ 5.2 points; p = 0.007). The average num-
ber of points on the mental health scale (low values
indicate the presence of depressive, anxious experi-
ences, mental distress) did not differ between pa-
tients of group 1 (55.7 + 1.3 points) and group 2
(55.1 £ 1.9 points; p > 0.05). The overall indica-
tor “Physical component of health” was higher in
patients of group 1 (40.2 + 1.0 points) than in group
2(33.6 £ 0.8 points; p < 0.001), the overall indicator
“Psychological component of health” practically did
not differ between groups 1 and 2 (37.7 + 0.9 and
35.4 + 0.7 points, respectively; p > 0.05).

Patients of group 1 with HDL hypocholesterol-
emia had lower values of role emotional function-
ing than patients of group 1 without HDL hypo-
cholesterolemia (22.2 + 5.1 and 51.9 + 13.7 points;
p = 0.020). In patients of group 1 with concomi-
tant AH, worsening of indicators on the scales of
role physical functioning (5.0 + 4.0 and 25.5 + 7.5
points; p = 0.036) and role emotional functioning
(16.0 + 5.1 and 43.3 + 8.8 points; p = 0.007) com-
pared with patients of group 1 without AH. In pa-
tients in group 2, the average indicators of all QoL
scales practically did not differ in the presence/
absence of metabolic factors (hyperglycemia > 7.0
mmol /L, obesity, AH, hypercholesterolemia, HDL
hypocholesterolemia), (p > 0.05 in all cases).

Discussion

In our study, according to the results of multiple
covariance analysis in patients of group 1, compared
with group 2, the lowest levels of total cholesterol,
HDL-C, LDL-C in blood serum were revealed; the
chance of having PC was directly associated with
HDL hypocholesterolemia, and inversely — with
hypercholesterolemia. According to a meta-analysis
(2015), neither in Europe nor in Asia the level of
total cholesterol and serum triglycerides was associ-
ated with PC [21]. In their work G.C. Kabat et al.
(2018) found an inverse relationship between serum
HDL-C and PC [22]. Our results are consistent with
existing evidence of a significant inverse relationship
between baseline serum HDL-C levels and cancer
incidence: for every 10 mg/dL increase in HDL-C,
there is a 36 % reduction in cancer risk (95 % CI:
24—47; p < 0.001), independent of age, BMI, gen-
der, tobacco smoking and the presence of diabetes
mellitus [23].

In multivariate regression analysis, we showed
that the presence of AH increases the chance of hav-
ing PC by 2.7 times (p < 0.05). When reviewing
the literature, we did not find data on the effect of
AH on the risks of PC, however, there is evidence
that AH is the most common comorbidity in patients
with malignant neoplasms (37 %), but the preva-
lence of AH before chemotherapy is similar to that
in the population in general (29 %) [24]. In addi-
tion, we previously described the negative impact of
concomitant AH on clinical and biochemical param-
eters in patients with acute or exacerbated chronic
pancreatitis: in comparison with the absence of AH
in the presence of concomitant AH, patients with
acute pancreatitis showed higher levels of fasting
plasma glucose, serum triglycerides, the frequency of
hypertriglyceridemia, in patients with chronic pan-
creatitis — fasting plasma glucose, the frequency of
obesity [25].

There are data in the literature on the negative im-
pact of AH on the state of the pancreas. Stimulation
of the renin-angiotensin system is associated with
systemic and local vasoconstriction, and in partic-
ular pancreatic vessels; restriction of blood flow to
the pancreas leads to hypoperfusion and ischemia
and, as a result, to an increase in the secretion of
nitric oxide and reactive oxygen species, which re-
duce the lifespan of acinocytes and insulin-producing
B-cells [26]. R. Liu et al. (2014) found a local is-
let of angiotensin-generating system in the exocrine
part of the pancreas, which plays an important role
in the physiological regulation of insulin secretion
[27]. Angiotensin-converting enzyme (ACE) is able
to locally produce angiotensin-II. ACE hyperac-
tivity leads to a cascade of events involved in the
development of pancreatitis, including an increase
in the inflammatory response and oxidative stress.
ACE2 cleaves angiotensin-II to angiotensin-(1—7),
which has many effects (vasodilating, antifibrotic,
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Table 4. Associations of metabolic factors with the chance of having pancreatic cancer

Tdé./luud 4. ACCOL[I/IaLII/II/I MeTaboJIMYeCKUX Cl)aKTOpOB C IIIaHCOM HaJInM4uA paKa HO,ZI)KEJIy,ZIO‘iHOﬁ JKeJie3bl

Indicator 95 % CI
Ioka3zaresu Exp B 95% AN -

Age
Borpeen 1.040 0.996—1.087 0.077
Fasting plasma glucose > 7.0 mmol /L _
I'moKo3a Ia3Mbl HaToOIaK > 7,0 MMOJIb/ 71 0.740 0.313-1.746 0.491
Hypercholesterolemia 0.204 0.075—0 558 0.002
IunepxosiectepuHeMust ) ) ) )
HDL hypocholesterolemia
Tunoxonectepuremus JIBII 4.976 2.040—12.134 < 0.001
8b651ty 0.737 0.255-2.132 0.574

SKUPEHIE
arterial hypertension 2.742 1.124-6.689 < 0.001

prepuajibHasi THIEPTEH3US

Note: multivariate analysis of relationships of the main features was carried out using logistic regression analysis (Enter method).
Exp B (exponent B) reflects the risk ratio, shows how many times the risk of an outcome changes if the predictor value changes

by one.

HpI/IMC‘{aHI/ICI MHOI‘OMCprIﬁ aHaIN3 CBs3eil TJIaBHBIX IIPU3HAKOB IIPOBO/IUJICA C IIOMOIIbIO JIOTUCTUYECKOIO0 PErpecCuoOHHOro
aHaJan3a (MeTOI[ Enter). EXp B (SKCHOHGHTB. B) OTPa’kaeT OTHOIIEHNE PUCKOB, IMOKa3bIBAET, BO CKOJIbBKO pa3 U3MEHAETCA PUCK

BO3HUKHOBEHUA UCXO0/1a, €CJAU 3HAUYCHUE MPEJUKTOPA U3MEHACTCA Ha €UHUILLY.

Table 5. Quality of life indicators in patients with pancreatic cancer and acute/chronic pancreatitis, points

Tabauua 5. Tlokasatean KadecTBa KU3HU y MAIlUEHTOB PAKOM MOKETYJAOYHON Kele3bl U OCTPbIM,/

XPOHUYECKUM MAHKPEATUTOM, OGajLibl

[niltoe e 1—(5}1r1(')[l)l)ll)n:[a 2—(5}1r1?1;l§lf)n§la P
Ilokasaresm (n — 45) (n — 141)
Plyeial Hensiionilng 61.0 £ 3.5 52.7 + 2.8 0.084
Dusnueckoe GyHKIMOHNPOBAHUE
Role physical functioning
PoseBoe dusmueckoe pyHKIIMOHMPOBAHTE 2= a2 88 =206 U299
Bodily pain
Teneciast 6o 68.1 + 5.1 36.8 + 2.0 < 0.001
General health
Ofines Sropome 51.1 £ 2.5 38.0 + 1.7 < 0.001
Jkality 443 +1.5 46.7 + 1.1 0.229
U3HEHHAsT AKTHBHOCTh
Social functioning 747 + 3.0 64.5 + 2.2 0.007
CormasbHoe QyHKIMOHUPOBAHIE o T )
Role emotional functioning 28.2 + 5.2 12.5 + 3.1 0.007
PoJieBoe sMOITMOHAIbHOE (DYHKITMOHNPOBAHUE
Mental health 551 + 1.9 557 + 1.3 0.772
CUXHMYECKOE 3[I0POBBHE
Summary score “Physical component of health” 40.2 + 1.0 33.6 + 0.8 < 0.001
Oo6mumnrii nokasaresab «PHU3NIecKnii KOMIOHEHT 3/J0POBbs»
Summary score “Psychological component of health”
OO6mmit okazarenb «Ilcnuxomornueckuii KOMIOHEHT 37I0POBbST> 37.7£09 354 £07 0.056

Note: the assessment of the average values of quality of life indicators was carried out using ANOVA analysis of variance; results

are presented as mean + error of mean (M + m).

[Ipumeuanue: olleHKa cpeHIX 3HAYEHUH TTOKA3aTe N KaueCTBa JKU3HH TPOBO/IIIACH C TIOMOIIbIO JAuciiepcuoHHoro aHamm3a ANOVA;

PE3yJIbTAaThI MPE/ICTABIEHbI Kak cpeanee apudmernueckoe + onmmoOka cpeanero apudmermaeckoro (M + m).

antithrombotic, increasing insulin sensitivity), an- the ACE2/ACE ratio plays an important role in the
tagonistic to angiotensin-II [28]. Thus, ACE2 may pathogenesis of severe acute pancreatitis, in which
play an important counter-regulatory role for the the ratio of ACE2 expression to ACE expression in
renin-angiotensin system, protecting tissues from the pancreas is significantly reduced and corresponds
angiotensin-I1I-mediated damage. An imbalance in to the severity of the disease [27].
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The definition of QoL is an additional tool in In the group of patients with PC, the presence of
the clinic that has the structural independence of AH and HDL hypocholesterolemia was accompanied
the domains (“Physical component of health” and by a deterioration in the scales of the role of physical
“Mental component of health”), which improves the and emotional functioning; in the group of patients
reliability of algorithms for calculating the total and with acute pancreatitis or with exacerbated chronic
discrete (on separate scales) assessment of the state pancreatitis, no influence of metabolic risk factors
of health in order to identify which particular do- on QoL was detected, which can be explained by
main of health needs correction. the peculiarities of the clinical picture of these dis-

When studying the quality of life in the group of eases when low-symptomatic PC brings to the fore
patients with PC and in the group of patients with the manifestations of other diseases, and in acute
acute pancreatitis or exacerbated chronic pancreati- pancreatitis or exacerbated chronic pancreatitis, a
tis, we obtained data on low scores on the scale of vivid clinical picture has a more significant effect
role physical functioning (shows the extent to which on the assessment of well-being than concomitant
health limits life activity), role emotional function- obesity, dyslipidemia, diabetes mellitus, AH. The
ing in both groups, which indicates the presence of fact of a negative association of HDL hypocholes-
restrictions in the performance of daily work (“the terolemia and AH with QoL indicators suggests
person did less work than they wanted”), associated that the correction of these factors may lead to an
with a deterioration in the physical and emotional improvement in QoL in PC patients.
state in patients with PC and with acute pancre-
atitis or exacerbated chronic pancreatitis. We found
that bodily pain in patients with PC had a lesser
impact on the ability to carry out daily activities This study has some limitation. Since this study
than in patients with acute pancreatitis or exacer- used a cross-sectional design, the causal relation-
bated of chronic pancreatitis, and the summary score ship between risk factors and PC, acute or chron-
“Physical component of health” was significantly ic pancreatitis should be interpreted in these cir-
higher in the group of patients with PC than in the cumstances. We performed a continuum of patient
group of patients with acute pancreatitis or exac- enrollments and a standardized assessment of risk
erbated chronic pancreatitis, which may be due to factors and clinical findings to minimize observer
the “cunning” nature of PC and its untimely diag- bias and improve the generalizability of results.
nosis, which is associated with the peculiarities of The undoubted advantage of our work is the
the clinical picture of PC (long-term latent course, use of such a common instrument for assessing the
late manifestation of the disease, similarity with the quality of life as the SF-36 questionnaire, which
clinic of chronic pancreatitis, low information con- is validated, reliable and widely used throughout
tent of generally accepted research methods in the the world over the past 25 years in patients with
early stages of the disease) [29] and the presence pancreatic pathology. Thus, the SF-36 question-
of topographic and anatomical features that create naire is used as an effective method for assessing
conditions for rapid distant metastasis already in the the quality of medical care for patients with PC,
early stages of cancer, as well as low sensitivity to  which helps in choosing the modality of treatment
chemoradiotherapy [30]. for these patients [36]. It seems to us appropriate

R. Shisler et al. (2018) believe that factors af- to use a combination of symptom-specific tools and
fecting QoL, such as pain, fatigue, emotional and global QoL tools to more fully reflect the con-
social functioning, must be controlled after cancer dition and opinion of patients. In particular, the
diagnosis [31]. The results of the QoL study are used obtained data on the negative impact of AH on
to make decisions in terms of selecting interventions QoL in patients with PC suggest the advisability
that will improve all aspects of health-related QoL. of timely diagnosis and treatment of AH in them,
For example, pain is one of the main factors that re- as well as the correction of other modifiable risk
duce QoL. But pain relief does not always lead to an  factors.
improvement in QoL on the scales of role functioning The order of the Ministry of Health of the
and mental health [32]. Among cancer patients satis- Russian Federation of January 15, 2020 No. 8
fied with pain medications, compared with patients “On approval of the Strategy for the formation of a
with uncontrolled pain, QoL was better on all scales healthy lifestyle of the population, prevention and
of the SF-36 questionnaire, except for role physical control of non-communicable diseases for the peri-
functioning, role emotional functioning, and mental od up to 2025” mentions “a significant decrease in
health [33]. In patients with PC, after neurolytic the QoL ... among the population of the Russian
blockade of the celiac plexus for the purpose of an- Federation” [37]. The SF-36 questionnaire is a
algesia, QoL did not improve on the scales of role very suitable tool for analyzing the cost-effective-
emotional functioning and general health [34]. On ness of the use of certain activities in the evalua-
the contrary, physical exercises increased the QoL tion of medical technologies, interventions or other
on the scale of role physical functioning in cancer products aimed at improving health at the lowest
patients [35]. material cost. The Russian Federation is located in

Limitations
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both the European and Asian parts of the continent,
and it has been proven that the widely used SF-
36 questionnaire has been proven to be suitable for
European and Asian populations [16, 38] and it can
be used both in clinical practice, and in the health-
care organization.

Conclusions

1. In patients with PC, the indicators of total
cholesterol, LDL-C and HDL-C in blood serum were
lower, and AH was more common than in patients
with acute or exacerbated chronic pancreatitis; the
frequency and severity of other metabolic factors did
not differ between groups.
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