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7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
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AGE-DEPENDENT IMMUNE STATUS CHANGES IN CHRONIC PANCREATITIS
PATIENTS

Nataliia O. Shevchenko!, Liliya S. Babinets?, Iryna M. HalabitskaZ,

!Odesa National Medical University, Odesa, Ukraine.
’I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine.

Abstract.

Introduction: The negative consequences of constant stress
exposure in patients with chronic pancreatitis (CP) develop an
immune deficiency, which also depends on the nature of the
body's immune response, which may vary at different ages.

The aim of the study: To study and analyze the state of the
immune system of patients with chronic pancreatitis in the age
aspect.

Materials and methods: We examined the immune system
(IS) of 161 patients with CP aged 21 to 78 years, mean age -
(58.17£2.46) years, which were divided according to biological
age into three groups: up to 45 years (54 patients), from 46 to
65 years (76 subjects), older than 65 years (31 patients). The
following indicators of immunity were studied: the number of
the total population of T-lymphocytes (CD3), B-cells (CD72),
subpopulations of T-helpers/inducers (CD4) and T-suppressors/
killers (CD8), natural killers (CD16), which determined in
a cytotoxic test using monoclonal antibodies of classes CD3,
CD4, CD8, CD16, CD72 by enzyme-linked immunosorbent
assay according to the level of expression of membrane antigens.

Results and discussion: Secondary immunodeficiency by
T-suppressor type, insignificant nonspecific activation of
humoral immunity, and decrease in complement activity was
established in patients with CP. Changes in the T-cell level of
immunity due to the probable decrease in the level of CD3,
CD4, CD8, CD16, and CD 72 in young patients by 44.8; 36.1;
24.4; 32.2, and 18.4 %%, respectively (p<0.001); in middle
age, immune deficiency deepened, which was manifested by a
decrease in these indicators by 54.6; 37.2; 29.9; 41.4 and 25.6
%%, respectively (p<0.001); in patients over 65 years of age,
probable T-lymphocytopenia was determined by 66.4; 47.8;
37.7; 70.8; 41.5 %% (p<0.001) compared with the control
group.

Conclusions: Based on the regression-correlation analysis,
it is proved that the age of patients, duration of CP, level of
fecal a-clastase, and structural state of the pancreas according to
ultrasound criteria are reliable predictors of immunodeficiency
in CP.

Key words. Chronic pancreatitis, age, immune status,
pancreas.

Introduction.

For the last decade, the citizens of Ukraine have been living
in a state of chronic stress due to the instability of the political
and economic situation. In this regard, along with neurological
disorders, doctors with exacerbations of chronic pathology
are most often consulted, among which cardiovascular and
gastrointestinal diseases are in the lead. The constant stressful
effect on the human body is manifested by the activation of
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the sympathetic-adrenal system, the release of hormones with
vasoconstrictive properties [1-4]. The pancreas is one of the
first organs to respond to a decrease in functional activity in the
presence of prolonged ischemia, which is manifested by both
minor changes in the structure and significant degeneration of
the gland, which leads to severe insufficiency. In recent years,
there has been a clear increase in the prevalence of pancreatic
pathology in young people of working age, but the exacerbation
of the chronic process in the case of "favorable conditions"
occurs in all age groups [5,6]. Chronic pancreatitis (CP) is a
polyetiological disease. Manifestation of the inflammatory
process in the pancreas begins with the damaging effect on the
pancreas of one or a combination of several etiological factors,
which include malnutrition, abuse of fatty foods and alcohol,
smoking, atherosclerotic changes in blood vessels, and others
[7-9].

The pancreas has great compensatory properties. For a long
time, progressive exocrine insufficiency of the pancreas is
clinically manifested only by malabsorption syndrome, and
disorders of pancreatic secretion are manifested only in severe
gland damage [1,6]. Among the negative consequences of
constant stress exposure in patients with CP develops immune
deficiency, which also depends on the nature of the body's
immune response, which may vary at different ages [10,11].
There are insufficient reports on the study of immune status
depending on the biological age of patients with CP, which
motivated this study.

The aim of the study.

To study and analyze the state of the immune system of
patients with chronic pancreatitis in the age aspect.

Materials and methods.

The study design is a retrospective observational study. We
examined the immune system (IS) of 161 patients with CP aged
21 to 78 years, mean age - (58.1742.46) years, which were
divided according to biological age into three groups: up to 45
years (54 patients), from 46 to 65 years (76 subjects), older than
65 years (31 patients). The control group consisted of 25 healthy
individuals, representative of age and sex. The examination was
conducted on the basis of the Non-Profit Enterprise "Odesa
Regional Clinical Medical Center of the Odesa Regional
Council" and in the outpatient department of the Ternopil City
Hospital Ne2. Sources of information were "Medical cards of
an outpatient” (f. 025/0) and "Medical cards of an inpatient”
(f.003/0) of patients of different ages and genders on CP
during 2014-2021. The diagnosis of "chronic pancreatitis" was
established on the basis of a clinical protocol in accordance
with the Order of the Ministry of Health of UkraineNe638 of
10.09.2014.
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Serum and mononuclear cells of venous blood were taken
to assess the immune system (IS) of patients with CP. The
following indicators of immunity were studied: the number of
the total population of T-lymphocytes (CD3), B-cells (CD72),
subpopulations of T-helpers/inducers (CD4) and T-suppressors/
killers (CD8), natural killers (CD16), which determined in
a cytotoxic test using monoclonal antibodies of classes CD3,
CD4, CDS, CD16, CD72 flow cytometry according to the level
of expression of membrane antigens. The immunoreactive
index (IRI) was also calculated like CD4/CDS ratio. A normal
CD4/CD8 ratio should be between 1.6 and 2.2. Functional
activity of B-lymphocytes was assessed by the concentration of
serum Ig of the main classes (M, G, A), which was determined
in the serum and was carried out by Manchini immunodiffusion
test. The results were evaluated graphically. The activity of the
complement system was determined by hemolytic test CH50 for
50.0% hemolysis, assuming the norm content of complement
activity (285.00£6.63) hem.un.

Assessment of excretory pancreatic insufficiency (EPI) was
determined by the level of fecal a-elastase (FaE) by enzyme-
linked immunosorbent assay using standard BIOSERV-
ELASTASEI-ELISA kits. The content of FaE>200 mcg/g
indicated the absence of EPI, from 150 to 200 mcg/g - moderate
(EPI moderate),>100 mcg/g - severe EPI.

The structural state of the pancreas was assessed according
to the Cambridge classification, assessing the severity of the
process. A healthy pancreas is characterized by a normal size,
clear contours, homogeneous parenchyma, and the size of the
Pancreatic duct up to 2 mm. Assessment of the state of the
pancreas (changes in the ducts and parenchyma) in patients
with CP was performed by summarizing ultrasound data to
determine the severity of the process: 1-2 signs indicated a mild
degree, 3-5 signs - moderate, more than 5 signs - severe.

Compliance of the distribution of clinical trial data with the law
of normal distribution was checked using the Shapiro—Wilk test.
Arithmetic means to value and standard error (M+m) were used
to describe the data. When testing statistical hypotheses, the null
hypothesis was rejected at a level of statistical significance (p)
less than 0.05. Non-parametric tests were used for populations
whose distribution differed from "normal": to compare two
independent samples, the Mann-Whitney U-test was used. The
presence and probability of differences between sample means
of independent samples were assessed using One-way ANOVA
followed by post-hoc Tukey HSD (Honestly Significant
Difference) test. Analysis of the relationship between the two
traits in the presence of a normal distribution was evaluated by
the results of Pearson's correlation analysis (r), with a distribution
other than normal, a nonparametric Spearman's rank correlation
method (R) was used. The software-mathematical complex for
a personal computer "Microsoft Excel 2016" (Microsoft) and
computer programs for statistical analysis and data processing
"STATISTICA ® 8.0" (StatSoft Inc., USA) and IBM ® SPSS ®
Statistics Version 16.0 were used.

Results and discussion.

Cellular and humoral components of IS characterize the
visceral pool of protein in the human body. Therefore, it
was considered important to solve the problem of nutritional
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deficiency in CP and to analyze the state of patients' IS. The
Table 1 shows the indicators of IS determined in the contingent
of patients with CP.

Table 1. Indicators of the immune system of patients with CP.
Comparison group

IS indicator
Control group

Patients with CP

CD3, % 65,2242,80 46,7540,41*
CD4, % 42,61£1,37 31,09£0,30*
CDS8, % 21,08+1,25 16,07+0,19*
CD16,% 13,36+1,30 9,69+0,14*
CD72, % 10,13+1,04 8,84:0,19*
IPI (CD4/CD8) 2,01+0,06 1,8340,05*
IgG, g/l 10,320,17 11,850,19*
IgA, g/l 1,840,009 2,24+0,05*
IgM, g/l 1,45+0,08 2,18+0,07*
CIC, con.un. 65,34+1,26 177,94+4,15*
Complement (C)). g6 00+6,63 179,58+2,45*
hem.un.

Note: * - the probability of differences in indicators for the control
group (p<0,05).

At the same time, all studied subpopulations of lymphocytes
decreased quantitatively in patients with CP. The level of CD8
cells (T-suppressors/cytotoxic killers) also decreased, but not as
progressively, so IPI, which reflects the ratio of lymphocytes
with helper and suppressor activity, tended to decrease.
T-lymphocytopenia of the 1st degree was stated. with IPI>1.7,
which indicated that patients had minor signs of systemic
inflammation, and it is important to note that the study included
patients with CP in the phase of unstable and stable remission.
A significant decrease in the NK population was found, and
a decrease in NK is a generally accepted indicator of the
weakening of antitumor and antiviral protection, which indicates
a violation of the nutritional status of CP with the formation of
secondary immunodeficiency. There was a significant decrease
in the level of B cells (CD72). In parallel, a significant increase
in all Ig classes, which showed a slight nonspecific activation
of B-lymphocytes, and more significant was the increase in
IgA and M. The obtained data confirm the pathogenetic role of
chronic inflammation in CP, which complicates the course of
CP and may. It was found that in all patients with CP the level
of CIC in the serum was elevated, which indicated the presence
of an inflammatory component in CP and may be associated
with the accumulation of protein catabolism in destructive-
dystrophic processes in CP because it is known Cyto-immune
complex (CIC) is not only an immunological indicator but also
an indicator of existing endogenous intoxication.

Depletion of the complement system in patients was stated,
which confirms the thesis of depletion of the visceral protein
pool in patients with CP.

When analyzing the state of IS, it was considered appropriate
to determine the effect of biological age on the parameters
of immunity (data are given in the Table. 2). According to
the data obtained, it can be argued that with age in CP, the
effects of immune deficiency increase. In all age groups after
45 years (middle and elderly age) T-lymphocytopenia of the
II degree was noted, and there was a decrease in all studied
subpopulations of T-lymphocytes. The above-mentioned
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Table 2. Indicators of the immune system in groups of patients with CP of different ages.

IS indicator

Control group (n=25)

Group of patients with CP by age

up to 45 years (n=54)

46-65 years (n=76)

over 65 years

CD3, % 65,22+2.80 45,04+1,11%
CD4, % 42,61+1,37 31,6240,51*
CD8, % 21,08+1,25 16,98+0,39*
CDI16, % 13,36+1,30 10,110,23*
CD72, % 10,13+1,04 8,53+0,33*
IPI (CD4/CDS) 2.01+0,06 1,79+0,04*
Ig G, g/l 10,3240,17 11,05+0,60*
IgA, g/l 1,84+0,09 2,110,11%
IeM, g/l 1,45+0,08 2,09+0,18*
CIC, con.un. 65,34+1,26 159,44+6,72*
Er‘l’mplement (Coso)- hem. g6 006,63 182,05+5,47*
Notes:

(n=31)
42,17+0,67* 39,20+0,96*
p,<0,02 p, p,<0,02
30,84+0,56* 28,83+0,69*
p,<0,01 p, p,<0,02

15,324+0,36*
16,30+0,35* p,<0,05

p,<0,02
7,83+0,39*
9,48+0,14* p,<0,05
p,<0,001
7,15+0,29%*
10.05% ) )
8,06+0,25 P, p,<0,05
1,58+0,03*
% ’ ’
1,69+0,04 P, p,<0,05
12,41£0,22*
* 9 s
11,37+0,25 p, p,<0,001
2,65+0,17*
+ % ’ ’
2,36+0,12 p, p,<0,05
2,49+0,09*
% s s
2,09+0,17 P, p,<0,05
186,21+5,96* 211,30+£10,41
p,<0,001 p, p,<0,001
159,90+4,97
* b £
185,19+5,29 p, p.<0.001

1. * - the significance of differences in relation to the control group (p <0,001);
2. p, - the significance of differences in the group of patients with CP up to 45 years;
3. p, - the significance of differences in the group of patients with CP 46-65 years.

tendency to immunodeficiency by T-suppressor type was
preserved and deepened - IPI decreased, but not less than 1.5,
which indicated the presence of a minor systemic inflammatory
process, which decreased with age. The presence of changes
in the T-cell component of immunity due to a statistically
significant decrease in the level of CD3, CD4, CDS8, CD16,
and CD72 in young patients compared with controls (p<0.001).
On average, these figures decreased statistically significant
compared with the control group (p<0.001), in patients over
65 years of age, statistically significant T-lymphocytopenia
was determined (p<0.001). In addition, the subpopulation
of T-lymphocytes of the study parameters in middle-aged
(p<0.001) and elderly (p<0.02) patients decreased compared to
the corresponding parameters in patients under 45 years of age.
This can be explained by a decrease in active immunity in older
people with CP.

However, the increase in the levels of the studied Ig indicated
the presence of nonspecific activation of B-lymphocytes with
a decrease in their total number. Thus, there was a probable
increase statistically significant in IgG, IgA, IgM in patients
with CP at a young age (p<0.001), in the middle age group
of patients (p<0.001) and over the age of 65 years (p<0.001),
respectively, compared with healthy people. The identified
trends in the reduction of complement activity in young patients
on average and in the elderly (p<0.001) and the increase in CIC
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in the contingent were confirmed and deepened with the aging
of patients (p<0.001).

Thus, the phenomena of immunodeficiency by T-suppressor
type, depletion of complement, accumulation of CIC increased
with age, reliably confirming the presence of visceral protein
pool deficiency in patients with CP. In addition, the violation
of the IS of patients with CP, of course, is a pathogenetic
factor in pathological changes in other parts of the nutritional
metabolism, a factor in complicating the clinical course and
prognosis of CP.

The presence of possible influences of the main characteristics
of CP (duration of CP, degree of EPI on the level of FaE, etc.)
on the state of immunological parameters using the correlation-
regression method was analyzed. These studies are given in the
table 3. According to the obtained data, it can be stated that the
studied factors influencing the CP of patients of our contingent
are reliable in most indicators of IS, correspond to the level of
moderate correlation, and in some parameters - and significant
(influence of ultrasound characteristics on levels of CD4, CDS,
CDI16, FoE at the level of complement and CIC). Given the
peculiarities of clinical studies (individuality and polymorbidity
of patients, polyetiology of CP, multifactorial pathogenesis,
etc.), we can conclude that the identified level of reliability and
severity of correlations allows recognition of these factors as
predictors of the formation and depth of immune deficiency.
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Table 3. Correlation between the immune status of patients of different ages with CP and the main characteristics of the disease.

Couple in the regression Age of the patient, years

relationship
-0,468 -0,396
CD3, % n=161 n=161
p<0,05 p<0,05
-0,298 -0,335
CD4, % n=161 n=161
p>0,05 p>0,05
-0,454 -0,352
CD8, % n=161 n=161
p<0,05 p<0,05
-0,351 -0,322
CD16, % n=161 n=161
p<0,05 p>0,05
-0,293 -0,311
CD72, % n=161 n=161
p>0,05 p>0,05
-0,198 -0,206
IPI (CD4/CDS) n=161 n=161
p>0,05 p>0,05
-0,298 -0,250
Ig G, g/l n=161 n=161
p>0,05 p>0,05
-0,319 -0,348
IgA, g/l n=161 n=161
p>0,05 p<0,05
-0,233 -0,268
IgM, g/1 n=161 n=161
p>0,05 p>0,05
-0,345 -0,393
CIC, con.un. n=161 n=161
p<0,05 p<0,05
-0,412 -0,324
Sr(l)mplement (Cpsp)» hem. 0=161 0=161
’ p<0,05 p>0,05

Notes: n - the number of pairs in the correlation analysis;
p - the degree of reliability of the correlation dependence.

Thus, the age of patients, the duration of CP in each case, the
state of EPI on the level of FaE, as well as the structural state of
pancreas on ultrasound criteria are predictors of the formation
and progression of immunodeficiency in CP.

Conclusions.

1. Secondary immunodeficiency by T-suppressor type,
insignificant nonspecific activation of humoral immunity, and
decrease in complement activity was established in patients
with CP.

2. Changes in the T-cell level of immunity due to the probable
decrease in the level of CD3, CD4, CD8, CD16, and CD 72
in young patients by 44.8; 36.1; 24.4; 32.2, and 18.4 %%,
respectively (p<0.001); in middle age, immune deficiency
deepened, which was manifested by a decrease in these indicators
by 54.6; 37.2; 29.9; 41.4 and 25.6 %%, respectively (p<0.001);
in patients over 65 years of age, probable T-lymphocytopenia
was determined by 66.4; 47.8; 37.7; 70.8; 41.5 %% (p<0.001)
compared with the control group.

3. With the increasing age of patients with CP there was
nonspecific activation of humoral immunity due to an increase
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Duration of CP, years

FaE level, ng/g Ultrasound, point

0,359 -0,459
n=161 n=161
p<0,05 p<0,05
0,398 -0,641
n=161 n=161
p<0,05 p<0,02
0,381 -0,639
n=161 n=161
p<0,05 p<0,02
0,409 -0,593
n=161 n=161
p<0,05 p<0,05
0,352 -0,388
n=161 n=161
p<0,05 p<0,05
0,215 -0,199
n=161 n=161
p>0,05 p>0,05
0,388 -0,463
n=161 n=161
p<0,05 p<0,05
0,267 -0,265
n=161 n=161
p>0,05 p>0,05
0,217 -0,317
n=161 n=161
p>0,05 p>0,05
0,529 -0,349
n=161 n=161
p<0,05 p<0,05
0,551 -0,458
n=161 n=161
p<0,05 p<0,05

in IgG, IgA, IgM in patients with CP of young age by 6.7,
13.3; 30.1 %% (p<0.001); at 9.6; 25.1; 30.1 %% in middle age
(p<0.001) and 16.9; 30.9; 41.4 %% over the age of 65 years
(p<0.001), respectively, compared with healthy people. The
identified trends in the reduction of complement activity by
56.6% in young patients by 54.8% on average and by 78.2% in
the elderly (p <0.001) and the increase in CIC in the contingent
were confirmed and deepened with the aging of patients by
58.9; 75.8 and 69.1 %%, respectively (p<0.001).

4. Based on the regression-correlation analysis, it is proved
that the age of patients, duration of CP, level of fecal a-elastase,
and structural state of the pancreas according to ultrasound
criteria are reliable predictors of immunodeficiency in CP.
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