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Abstract. The relationship between chronic diseases and osteoarthritis is a common phenomenon, especially among the
elderly. Patients with osteoarthritis require an integrated approach that includes the collaboration of various medical
specialists, such as general practitioners, rheumatologists, orthopaedic surgeons, gastroenterologists and traumatologists.
The study aims to investigate the impact of diseases associated with exocrine pancreatic insufficiency on the course
of primary osteoarthritis in comorbidity. A total of 304 patients with primary osteoarthritis and exocrine pancreatic
insufficiency were analysed. All patients were divided into five groups depending on the type of concomitant pathology.
The study determined that in the group of patients with primary osteoarthritis, a statistically significant improvement in
the course of the disease according to various indicators, such as the radiological stage of osteoarthritis, functional joint
failure, Lequesne index,and NSAID index,compared with those in the groups with other comorbidities, was present (p<0.05).
This confirms the significant impact of the studied comorbidities on the course of primary osteoarthritis. The post-hoc
analysis determined the ranking of the impact of comorbidities accompanied by exocrine pancreatic insufficiency on the
clinical course of primary osteoarthritis by various indicators, such as the radiological stage of osteoarthritis, functional
joint failure, Lequesne index, and the index of non-steroidal anti-inflammatory drugs. Ranking results: type 2 diabetes
mellitus > chronic pancreatitis > hepatobiliary diseases > gastro-duodenal diseases (p<0.05). The study highlighted a
mild exocrine insufficiency of the pancreas according to faecal a-elastase in the group of patients with isolated primary
osteoarthritis. The study also established the ranking of the impact of pathologies accompanied by exocrine pancreatic
insufficiency on the course of primary osteoarthritis by the level of faecal a-elastase: chronic pancreatitis < type 2 diabetes
mellitus < hepatobiliary diseases < gastro-duodenal diseases (p<0.05). The results can be used in the clinical practice of
doctors of various specialities: general practitioners, rheumatologists, gastroenterologists
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INTRODUCTION
The American College of Rheumatology (ACR) [1] describes L.A.Michener et al. [4], and V. Duong et al. [5] described
osteoarthritis (OA) as a disease caused by biological and  OA as a serious destructive and dystrophic disease that can
mechanical factors. These factors disrupt the normal bal-  affect any human joint, regardless of its structure and func-
ance between the processes of destruction and restoration  tion. This disease has a chronic course with a tendency to
of chondrocytes, the extracellular matrix of articular carti-  exacerbate and progression of articular cartilage, other joint
lage and subchondral bone [2, 3]. tissues and those surrounding it. A common outcome of OA

Suggested Citation:
Halabitska I, Babinets L. Pancreatic exocrine insufficiency impact on the course of osteoarthritis in comorbidity. Bull Med Biol Res.
2024;6(1):8-14.DOI: 10.61751/bmbr/1.2024.08

*Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
- Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)


https://orcid.org/0000-0002-9028-7230
https://orcid.org/0000-0002-0560-1943

L. Halabitska and L. Babinets

progression is a complete loss of joint shape and function,
which leads to disability. Currently, OA treatment aims to
reduce symptoms, slowing progression and improving the
quality of life of patients. There are no drugs that would
cure this disease, which is a substantial medical problem,
especially in the context of comorbidity with other diseases.

M.N. Wanjau et al. [6], B. Conley et al. [7], C.G. Boer et
al. [8] have studied that the comorbidity of chronic dis-
eases with OA is widespread, especially in adulthood. Pa-
tients with OA require the attention of specialists from
various fields of medicine, such as general practitioners,
rheumatologists, gastroenterologists, orthopaedic trau-
matologists, and surgeons. This is determined by the high
integrative risk of developing acute conditions with the
simultaneous use of medications that can cause complica-
tions. L.S. Babinets et al. [9], B. Wang et al. [10] demonstrate
that osteoarthritis and pathology of the upper gastrointes-
tinal tract are included in several comorbidity scales, such
as FCI (Functional Comorbidity Index), Kaplan-Feinstein
index and Burden Index — an index of total pain burden,
which creates a global problem of prescribing medications,
especially if gastroenterological pathology is accompanied
by functional pancreatic insufficiency.

D.C. Whitcomb et al. [11] demonstrated that the main
causes of exocrine pancreatic insufficiency (Pancreatic Ex-
ocrine Insufficiency, exPEI) are a decrease in the volume of
pancreatic parenchyma, obstruction of the main pancreat-
ic duct, reduced stimulation of exocrine pancreatic tissue
and inactivation of pancreatic enzymes. EXPEI is divided
into primary and secondary forms, so the pathogenetic
variant of pancreatic insufficiency significantly affects the
treatment strategy. The pathogenesis of exPEI is complex
and involves many components. For successful treatment,
exPEI pathogenesis analysis should be performed in each
patient not only to prescribe enzyme replacement therapy
but also to address other necessary aspects of treatment,
such as the use of antisecretory agents, correction of in-
testinal composition, regulation of the microbiota, etc [12].

There are currently insufficient studies on the develop-
ment and progression of exPEI under the influence of pain
treatment in patients with OA and comorbidities accompa-
nied by exPEI. This problem requires further study to better
understand the relationship between the treatment of pain
syndrome, OA, and the development and progression of
exPEI in these patients. The study aims to investigate the
impact of diseases accompanied by exocrine insufficiency
on the course of primary osteoarthritis in comorbidity.

MATERIALS AND METHODS

The study analysed 304 patients with primary osteoarthri-
tis who had concomitant diseases with exocrine pancreatic
insufficiency, outside the period of exacerbation. These pa-
tients were registered at the Primary Health Care Centre in
Ternopil from 2019 to 2021. For comparison, a group of 30
healthy individuals with no clinical or anamnestic data on
joint and gastrointestinal (GI) diseases and no instrumental
signs of such diseases was used. All patients underwent a de-
tailed analysis of their complaints and anamnesis and under-
went objective, laboratory and instrumental examinations.

The criteria for inclusion of patients in the study were
both genders with a confirmed diagnosis of primary os-
teoarthritis and the presence of diseases accompanied by

pancreatogenic, gastrogenic, hepatogenic, endocrine or
enterogenic exocrine pancreatic insufficiency. Patients
were excluded from the study if the following conditions
were present: peptic ulcer of the stomach and duodenum,
gastric malignancies, condition after dumping syndrome,
cholelithiasis, liver cirrhosis, gastric resection, malignant
liver tumours, viral hepatitis, cystic fibrosis, history of pan-
creatic resection, large cysts or tumours of the pancreas,
condition after cholecystectomy, type I diabetes mellitus,
subcompensated and decompensated type II diabetes mel-
litus, use of systemic glucocorticosteroids, celiac disease,
ulcerative colitis, acute myocardial infarction, decompen-
sation of cardiopulmonary diseases, chronic renal failure
of stages III-V, rhythm disturbances, surgical intervention
within the last month, pregnancy, thyroid pathology, se-
vere exhaustion, bleeding disorders, mental and behav-
ioural disorders, diseases of the blood and hematopoietic
organs, hypertension of II-III degree, and refusal to partic-
ipate in the study.

The diagnoses of osteoarthritis, chronic pancreatitis,
non-stone cholecystitis, functional diseases of the gall-
bladder and biliary system, chronic gastritis and chronic
duodenitis, and type 2 diabetes mellitus were made fol-
lowing the standards. Patients ranged in age from 25 to 77
years, with an average age of (52.47 +5.37) years. All study
participants were divided into five groups according to the
nature of the concomitant pathology accompanied by exo-
crine pancreatic insufficiency. Groups were formed follow-
ing clinical and gender characteristics, severity of primary
osteoarthritis and treatment.

Group 1 (OA) (n=62) consisted of patients with prima-
ry osteoarthritis unaccompanied by any other pathology
with exocrine pancreatic insufficiency.

Group 2 (OA +CP) (n=59) included patients with pri-
mary osteoarthritis who also had chronic pancreatitis (CP)
as a comorbidity.

Group 3 (OA +HBD) (n=60) included patients with pri-
mary osteoarthritis who had biliary system diseases, such
as chronic non-calcific cholecystitis, functional gallbladder
disorders and others, accompanied by exocrine pancreatic
insufficiency (hepato-biliary disease (HBD)).

Group 4 (OA+GDD) (n=61) included patients with pri-
mary osteoarthritis who had chronic gastritis and chronic
duodenitis (gastro-duodenal disease (GDD)).

Group 5 (OA + T2DM) (nv=62) included patients with
primary osteoarthritis and type 2 diabetes mellitus (T2DM).

An accepted classification was used to assess the radio-
logical stage of osteoarthritis. Functional joint failure (FJF)
was also determined according to the relevant criteria.

The NSAID index was also determined for each pa-
tient with primary osteoarthritis in comorbidity with
diseases accompanied by exocrine pancreatic insufficien-
cy. This index was calculated by counting the number of
days during the year when the patient took the average
therapeutic dose of NSAIDs to reduce the symptoms of
primary osteoarthritis. The average therapeutic daily
dose of NSAIDs was the average therapeutic dose: par-
acetamol - 2000 mg, ibuprofen — 1800 mg, ketoprofen —
200 mg, indomethacin - 100 mg, piroxicam - 15 mg,
diclofenac - 100 mg, meloxicam — 10 mg, nimesulide -
150 mg, celecoxib — 300 mg. One day on which the average
therapeutic dose of NSAIDs was taken was considered as
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one point. The previous year’s NSAID index, determined
retrospectively, was compared to the current year’s NSAID
index, determined prospectively.

An enzyme-linked immunosorbent assay was used
to determine the level of faecal a-elastase using standard
branded kits. To assess the severity of primary osteoarthri-
tis in the studied patients, the Lequesne algo-functional
index was used [13]. This index is a self-reported ques-
tionnaire that includes questions divided into three main
categories: pain or discomfort, the maximum distance for
walking and performing daily activities.

The Shapiro-Wilk test was used to test whether the
data distribution conforms to the normal distribution law.
The mean value and standard error (M = m) were used to
describe the data. To test statistical significance, a signif-
icance level (p) of less than 0.05 was used. To assess dif-
ferences between the means of three or more independent
samples with a normal distribution, a one-way ANOVA was
used, followed by a Tukey’s post hoc HSD (Honestly Signif-
icant Difference) test to identify statistical differences. In
cases where the distribution of samples differed from the
normal distribution, the Kruskal-Wallis H-test One-Way
Analysis of Variance and Dunn’s criterion were used, fol-
lowed by the Holm method.

The study was an open-label retrospective cohort
comparative controlled dynamic case-control clinical trial.
All studies were carried out in compliance with the main
provisions of the Council of Europe Convention on Human
Rights and Biomedicine, performed following the World
Medical Association Code of Ethics (Declaration of Helsin-
ki) of the World Medical Association on the Ethical Prin-
ciples for Research Involving Human Subjects (as amend-
ed) [14], Order of the Ministry of Health of Ukraine No. 690
of 23.09.2009. All patients gave informed consent to partic-
ipate in the study. The study was approved by the decision
of the Bioethics Commission of the I. Horbachevsky Terno-
pil National Medical University of the Ministry of Health of
Ukraine No. 75 of 1 November 2023.

RESULTS

The characteristics of the course of primary osteoarthritis
among the study groups were analysed. The assessment
of the duration of primary osteoarthritis and the number
of affected joints in different groups did not reveal a sta-
tistically significant difference between these parameters
(p>0.05), which confirms the homogeneity and compara-
bility of the groups in terms of these characteristics.

However, the analysis of the radiological stages of
primary osteoarthritis revealed a statistically significant
difference between the study groups (p<0.05). The study
determined that the first group of patients with isolated
primary osteoarthritis had the lowest radiological stage
compared to other groups with comorbidity of primary os-
teoarthritis and diseases accompanied by exocrine pancre-
atic insufficiency (p<0.05).

This indicates the influence of comorbidities on the
course of primary OA. The radiological stage of primary OA
in the fifth group was 16.00% higher than in the second
group, 11.94% higher than in the third group, 14.20% high-
er than in the fourth group, and 16.56% higher than in the
first group. During the post hoc analysis of the radiological
stage of primary OA in the study groups, the impact rating

of comorbidity was determined and prioritised: T2DM > CP
>HBD > GDD (p<0.05) (Fig. 1).

Group 5 F=—2.61
Group 4 E1.76
Group 3 =—2.01
Group 2 E—2.25
Group 1 F-1.51

0 0.5 1 1.5 2 2.5 3

Figure 1. Radiological stage
of OA in patients of the study groups
Source: compiled by the authors

The analysis of FJF in patients with primary OA re-
vealed a statistically significant difference between these
parameters in patients in different study groups (p<0.05),
establishing that the lowest level of FJF was statistically
significantly observed in patients of the first group who
did not have concomitant pathology. This indicates a sig-
nificant impact of comorbidities accompanied by exocrine
pancreatic disease (EXPEI) on functional joint disability
in patients with primary OA. The study also analysed the
percentage difference between the groups of patients with
comorbidity compared to the group with isolated primary
OA in terms of FJF. FJF in patients of the fifth group was
22.37% higher compared to the second group, 24.59% high-
er compared to the third group, 24.49% higher compared
to the fourth group, and 27.27% higher compared to the
first group. The post hoc analysis showed that comorbidi-
ties accompanied by exPEI in primary OA had the following
impact rating: T2DM > CP > HBD > GDD (p<0.05) (Fig. 2).

Group 5 F=—1.86
Group 4 F-10.98
Group 3 F-1.22
Group 2 E—1.52
Group 1 F0.77
0 0.5 1 1.5 2 2.5

Figure 2. FJF in patients of the study groups
Source: compiled by the authors

In an analysis of the NSAID index, the study deter-
mined that in all study groups, this indicator was statis-
tically significantly higher compared to the control group
(p<0.001). In addition, the lowest statistically significant
level of the NSAID index was observed in patients in the
first group with isolated primary osteoarthritis compared
with those with comorbidity, indicating a significant im-
pact of comorbidity on the frequency of NSAID use. There
was no statistically significant difference in the level of the
NSAID index between the third and fourth groups (p>0.05).
The percentage difference between the groups of patients
with comorbidity and the group with isolated primary OA
according to the NSAID index was also analysed.

It was also found that the NSAID index in the fifth
group was 15.25% higher than in the second group, in the
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second group it was 11.31% higher than in the third group,
in the third group it was 2.35% higher than in the fourth
group, and in the fourth group it was 12.94% higher than
in the first group. As a result of the post hoc analysis, the
rating of the impact of comorbid pathology accompanied
by exocrine pancreatic insufficiency on the NSAID index
was determined, addressing the priority: T2DM > CP > HBD
>GDD (p<0.05) (Fig. 3).
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Figure 3. Confidence intervals of the NSAID index
in the study groups of patients with primary OA
Source: compiled by the authors

The analysis of pancreatic exocrine insufficiency (ex-
PEI) indices in groups of patients with primary osteoar-
thritis in the presence of comorbidities was performed.
The study determined that the level of faecal a-elastase
statistically significantly decreased in all study groups
(p<0.001), indicating the presence of exocrine pancreatic
insufficiency in all patients with primary osteoarthritis.
A statistically significant decrease in faecal a-elastase
levels was also found in the first group of patients with
primary osteoarthritis without concomitant pathology
compared to the control group. This decrease was con-
sistent with a mild degree of exocrine pancreatic insuf-
ficiency, which can occur as a result of long-term use of
medications for the treatment of osteoarthritis, such as
NSAIDs, glucocorticoids, chondroprotectors and chon-
drostimulants. (Fig. 4).
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Figure 4. Confidence intervals
of faecal a-elastase in patients of the study groups
Source: compiled by the authors

In the groups of patients with primary osteoarthritis in
comorbidity with diseases accompanied by exocrine pan-
creatic insufficiency, a statistically significant difference
between the levels of faecal a-elastase was found (p<0.05).
The level of faecal a-elastase was 5.47% lower in the sec-
ond group compared to the fifth group, 4.35% lower in the
fifth group compared to the third group, 9.63% lower in the
third group compared to the fourth group, and 12.82% low-
er in the fourth group compared to the first group. The rat-
ing of the influence of pathology accompanied by exocrine
pancreatic insufficiency on the level of faecal a-elastase in
patients with osteoarthritis was determined: CP > T2DM >
HBD > GDD (p<0.05).

The results of the analysis of the Lequesne index
showed a statistically significant increase in this indi-
cator in all study groups compared to the control group
(p<0.001). There was also a statistically significant differ-
ence in the level of this indicator between the different
study groups (p<0.05). The lowest statistically significant
level of the Lequesne index was observed in patients of the
first group with isolated primary osteoarthritis compared
with those with comorbidity (p<0.05), which confirms the
effect of concomitant pathology accompanied by exocrine
pancreatic insufficiency on the course of primary osteoar-
thritis according to the Lequesne index (Fig. 5).

Group 5 F+—8.18
Group 4 = 6.48
Group 3 =715
Group 2 E=—7.75
Group 1 -5.49

0 2 4 6 8 10

Figure 5. Lequesne index in patients of the study groups
Source: compiled by the authors

The percentage difference between the groups of pa-
tients with comorbidity and the group with isolated prima-
ry osteoarthritis according to the Lequesne index was an-
alysed (Fig. 3). The individual index in Group 5 was 5.55%
higher than in Group 2, 8.39% higher than in Group 2,
10.34% higher than in Group 3, and 18.03% higher than
in Group 4. An additional post hoc analysis revealed the
following rating of the impact of comorbid pathology ac-
companied by exocrine pancreatic insufficiency on the
course of primary osteoarthritis according to the Lequesne
index, which was determined by priority: T2DM > CP > HBD
> GDD (p<0.05). Thus, the comorbidity of OA and diseas-
es accompanied by exocrine pancreatic insufficiency has a
mutually burdensome effect on the course of both OA and
gastroenterological diseases, which should be addressed in
the management of such patients and the selection of safe
drugs for the treatment of the study patients.

DISCUSSION
In the context of comparative studies, scientists investi-
gated the comorbidity of osteoarthritis and other diseases
on the course and progression of diseases in the context of
comorbidity in terms of OA stage, FJF, Lequesne index and
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ExPEI in patients with the studied comorbidities. S. Swain et
al. [15], L.K. King et al. [16] point out that comorbidity in
patients with OA is indeed a serious problem, and the iden-
tification of the main groups of comorbidities may contrib-
ute to a better understanding and management of these
conditions. The main groups are those that have prognos-
tic significance, as they represent groups of diseases that
can interact with each other and affect the course of OA
and the treatment of this disease. The first group, related
to cardiovascular and cerebrovascular diseases, can be par-
ticularly dangerous for patients with OA, as it includes con-
ditions that can worsen osteoarthritis and increase the risk
of complications. NSAIDs, which are widely used to treat
OA, may be limited in their use in this group of patients,
which raises questions about the choice of optimal thera-
py. The second group, related to digestive system disorders,
can also have a significant impact on OA, as gastrointes-
tinal problems cause additional restrictions on the use of
medications and therapies. The third group, which includes
metabolic disorders such as obesity and diabetes mellitus,
is also important because these conditions can worsen the
chronic course of OA and increase the risk of complications.
The data obtained are consistent with the literature, which
indicates the progression of osteoarthritis in patients with
comorbid and polymorbid conditions in terms of OA stage,
FJD, Lequesne and ExPEI index, as well as the NSAID index.

L.K. King [16], and L.K. King et al. [17] found that OA
may have different common risk factors for different diseas-
es. Most authors point out that the presence of comorbidity
can be explained by advanced age, a risk factor for the de-
velopment of OA and other diseases [15, 17].1t has also been
studied that comorbid gastroenterological diseases contrib-
ute to the progression of the radiological stage of OA, FJF,
and the Lequesne index stage of OA. The association of OA
with gastrointestinal diseases is usually explained by the
long-term use of analgesics, especially NSAIDs. An analy-
sis of the literature revealed many studies that highlighted
the association of OA with gastrointestinal diseases, and
this comorbidity is usually explained by the long-term use
of analgesics, especially NSAIDs. Studies have revealed un-
even reporting of symptomatic gastrointestinal disorders,
which requires proper diagnosis and reporting in patients
with OA and their impact on OA stage, FJF, Lequesne index
and ExXPEI, and especially on changes in the NSAID index.
L.K. King et al. [17] found that concomitant hyperten-
sion, gastrointestinal disease, depressed mood, and more
problematic joint pain sites were associated with higher
opioid use in Canadian patients with knee osteoarthritis.

Comorbidities that occur along with OA pose addi-
tional challenges and, according to many experts, often
complicate the process of choosing a treatment. The risk of
therapy failure increases if the patient has diabetes melli-
tus, arterial hypertension, chronic digestive tract diseases,
depression or obesity, as well as a history of gastrointesti-
nal bleeding, myocardial infarction or renal failure [18, 20,
21]. These diseases pose a risk of complications when using
NSAIDs [21]. The results of this study are consistent with
the literature, with the NSAID index. However, the develop-
ment and progression of exocrine pancreatic insufficiency
in OA is an issue that has not been sufficiently investigated
and requires further research.

L.E. Diamond et al. [18], and A. Mobasheri et al. [19]
studied the common pathogenic links between OA and co-
morbidities, which can be useful for improving the treat-
ment of patients with comorbidity of several chronic con-
ditions. This is a promising approach, as it demonstrates
the general mechanisms of development and the impact
of different diseases on each other. This integrated ap-
proach can lead to the development of more effective and
individually tailored treatment plans for patients with co-
morbidity. Such research is also economically feasible, as
improved treatment efficacy can reduce the cost of medi-
cal care and provide a more sustainable and less complex
approach to managing chronic conditions in patients [20,
21]. The results of the study also indicate the need for spe-
cial attention to patients with OA in comorbidity with dis-
eases accompanied by exPEI, especially when prescribing
therapeutic drugs.

A.L.Arruda et al. [22] investigated the common genetic
determination between the development of osteoarthritis,
type 2 diabetes mellitus and obesity and found a genetical-
ly mediated relationship between the increased likelihood
of development and progression of all diseases in the set-
ting of such comorbidity. The study of genetic determina-
tion of the development of comorbidities in OA is a prom-
ising area and is tangentially consistent with the results of
our studies, as the influence of comorbid pathology on the
stage of OA, FJF, Lequesne index and EXPEI was revealed.

The fact that the number and severity of comorbidi-
ties increase with age emphasises the need for more rap-
id and careful monitoring of patient’s health in older age
groups. In the presence of several chronic conditions, the
risk of complications increases, the quality-of-life decreas-
es, and the prognosis of the disease worsens. Interdiscipli-
nary cooperation between doctors of different specialities
is also important to ensure optimal treatment and prevent
complications [19, 22]. The study of common pathogenic
links between OA and comorbidities can be very useful for
improving the treatment of patients with comorbidity of
several chronic conditions. This is a promising approach, as
it demonstrates the general mechanisms of development
and the impact of different diseases on each other. This
integrated approach can lead to the development of more
effective and individually tailored treatment plans for pa-
tients with comorbidity. Such research is also economical-
ly feasible, as improved treatment efficacy can reduce the
cost of medical care and provide a more sustainable and
less complex approach to managing chronic conditions in
patients. There are currently insufficient studies on the
development and progression of exPEI under the influence
of pain treatment in patients with OA and comorbidities
accompanied by exPEI. This problem requires further study
to better understand the relationship between the treat-
ment of pain syndrome, OA, and the development and pro-
gression of exPEI in these patients.

CONCLUSIONS
The study determined that patients with isolated pri-
mary osteoarthritis had a statistically significant milder
course of the disease in terms of such parameters as ra-
diological stage of OA, FJF, Lequesne index and NSAID
index compared with patients with comorbidity (p<0.05).
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This indicates a significant impact of concomitant pa-
thology accompanied by exocrine pancreatic insuffi-
ciency on the development of primary osteoarthritis in
comorbidity. Additional analysis revealed a rating of the
impact of comorbid pathology accompanied by exocrine
pancreatic insufficiency on the clinical course of prima-
ry osteoarthritis according to the radiological stage of
OA, FJF, Lequesne index and NSAID index, which was de-
termined by priority: type 2 diabetes mellitus > chronic
pancreatitis > hepatobiliary diseases > gastro-duodenal
diseases (p<0.05). In addition, in the group of patients
with isolated primary osteoarthritis, a mild degree of
pancreatic exocrine insufficiency was detected by fae-
cal a-elastase, which may be a consequence of the long-
term treatment of OA with NSAIDs, glucocorticosteroids,
chondroprotective and other drugs that have potentially
toxic effects on the digestive tract and contribute to the
development of gastroenterological diseases, including
conditions accompanied by exocrine pancreatic insuffi-

ciency. The rating of the impact of pathology accompa-
nied by exocrine pancreatic insufficiency on the course
of primary osteoarthritis by the level of faecal a-elastase
was established, which was as follows: chronic pancrea-
titis < type 2 diabetes mellitus < hepatobiliary diseases
< gastro-duodenal diseases (p<0.05). The results of this
study can be implemented in the clinical practice of doc-
tors of various specialities to consider the peculiarities
of osteoarthritis in comorbidity with diseases accompa-
nied by functional pancreatic insufficiency. Further re-
search should examine the genetic determination of co-
morbidities in OA and propose a comprehensive therapy
for the studied comorbidity.
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AHoTauif. B3aeMO03B'I30K MiK XPOHIUHMMM 3aXBOPIOBAHHSIMM Ta OCTE0APTPO30OM € 3BUUHMM SIBMIIEM, OCOOIMBO
cepen Jsofeit moxwioro Biky. IlallieHTM 3 0CTE0apTPO30M MOTPeGYIOTh KOMIUIEKCHOTO MiJXOZy, IIO BKIIIOUAE
CITiBITPALIO0 Pi3HUX MeIMUHUX CIeLialiCcTiB, TAKMX SIK JIiKapi 3araJibHO1 MPaKTUKU, PeBMATOJIOTU, OPTOTIeAUYHI Xipypru,
racTPOEHTEPOJIOTH Ta TPAaBMATONIOTH. MeTO IIbOT0 JOCTiIKeHHST 6yJI0 BUBUEHHS BIUIMBY 3aXBOPIOBaHb, OB I3aHMX 3
€K30KPMHHOK HeIOCTATHICTIO MiAIIIYHKOBOI 321031, Ha Mepe6ir MepBMHHOTO OCTE0AapTPO3y B YMOBAX KOMOPOiIHOCTI.
Byno mpoananizoBaHo 304 maiieHTM 3 MEPBUMHHMUM OCTEOAPTPO30M Ta €K30KPMHHOI0 HENOCTAaTHICTIO IMiAITYHKOBOL
3a/1031. Bcix maiieHTiB 6y/0 po3nofiseHo Ha M'STh TPYH 3ae€XHO Bif TUITy CYNyTHBOI maTosorii. JJocmimskeHo, 1o y
Ipymi MalieHTiB 3 4MCTOI (OPMOIO MEPBUMHHOTO OCTE0APTPO3Y CIIOCTEPIiraBCcsl CTATUCTUYHO 3HAYMMO IOJIETHIEeHUIT
mepebir 3aXBOPIOBAHHS 3@ PiSHUMU MOKA3HUKAMU, TAKMMU SIK PEHTTEHOJIOTiUHA CTa/isl 0CTeoapTpo3y, GYHKIIIOHATbHOI
HeZ0CTAaTHOCTI CYII06iB, iHaeKkc JIekeHa, iHAeKC HeCTepOigHMX MPOTU3aNIbHIX ITPerapaTiB, MOPiBHIHO 3 TOKa3HUKaAMMU
y Irpymax 3 iHIMMM CYITyTHiMU 3axBoproBaHHSIMU (p<0,05). Lle migTBepapKye 3HAUHU BIUIUB JOCTiIKYBAHOI CyTyTHBO1
MaTosoTii Ha mepebir mMepBUHHOTO 0CTeoapTpo3y. T yac mpoBegeHHs TOCTXOK-aHasi3y 6y/i0 BU3HAU€HO PaH)KyBaHHS
BIUIMBY KOMOpPOiJHMX 3aXBOPIOBAHb, IIO CYMPOBOIKYIOTHCSI €K30KPMHHOI0 HeNOCTAaTHICTIO MiAIITyHKOBOI 3a/i03H,
Ha KJIiHiYHMIT Tepe6ir MmepBUHHOTO OCTEOapTPO3y 3a Pi3HMMM MOKA3HMKAMM, TAKMMM SIK PEHTIeHOJIOTiuHa CTafis
ocTeoapTpo3sy, GyHKIIOHaJbHA HEJOCTATHICTb CYMIO6iB, iHAeKc JIekeHa, Ta iHAEKC HeCTepoimgHMX MPOTU3ATATbHUX
npenapariB. Pe3ysbTaTy paHKyBaHHS : IlyKPOBUIi iabeT 2-ro TUITY > XpOHIUHMIT TAaHKPeaTuT > rernato-6iiapHi XBopoou
> racTpo-AyofeHanbHi XxBopobu (p<0,05). BusiByieHo, 1110 B IPYIIi MalieHTiB 3 i30/IbOBAHUM MIEPBMHHUM OCTE0aPTPO30M
Oysia HasiBHA JierKa €K30KPMHHA HEeIOCTAaTHICTh MiAIIITYHKOBOI 3a/1031 3@ MTOKAa3HMKOM (heKalbHOI a-emacTasu. Takox
6y/I0 BCTAHOBJIEHO PAHKYBaHHSI BILTMBY MATOJIOTIIA, 1[0 CYITPOBOIKYIOTHCS €K30KPMHHOI HEJOCTATHICTIO MiIITYHKOBOT
3aJ1031, Ha Tepe6ir IepBMHHOTO 0CTe0apTPO3y 3a piBHEM (GeKalbHOI a-elacTa3y: XPOHIUHMIT TTaKpPeaTUT > IYKPOBUIi
nmiaber 2-To TUIy > rernarto-6isiapHi XBOpoOu > racTpo-ayoaeHanbHi XxBopobu (p<0,05). PesyabTaTit po6OTH MOXYTb
OyTM BUKOPMCTaHI Y KIiHIUHIl TpaKTulli JikapiB pisHUX CIeliaJbHOCTe: Jikapi 3araJbHOi MPaKTUKU, pEBMAaTOJIOTH,
racTOeHTEePOIOTU

KniouoBi cnoBa: cymio6oBuii cMHAPOM; (DyHKIIIOHAJIbHA HELOCTATHICTh IMiJIUTYHKOBOI 3aJI031; TaCTPOEHTEPOIOTiuHI
3aXBOPIOBAHHS; LIyKPOBUIi AiabeT 2-T0 TUITY
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