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Background. Patients with OA require attention of specialists due to the high integrative risk of acute conditions caused by
the use of drugs that successfully treat chronic pain, but lead to gastrointestinal complications .

Objectives. The aim of the study was to evaluate the effect of anti-inflammatory treatment of primary osteoarthritis on joint and diges-
tive functions, as well as the trophological status of patients with osteoarthritis under conditions of comorbidity with a pathology of
the gastrointestinal tract.

Material and methods. The study included 87 patients with primary osteoarthritis in comorbidity with exocrine pancreatic insuffi-
ciency in gastrointestinal diseases without exacerbation. It investigated the symptoms of osteoarthritis, fecal a-elastase levels, the CO
program, the GSRS questionnaire, and the parameters of the trophological status. The studied parameters were measured before and
after six weeks after the start of treatment.

Results. The use of NSAIDs contributes to regression of primary osteoarthritis symptoms according to the indices of the VAS, WOMAC,
Leken, and Harris Hip tests (p < 0.05), but it has a negative effect on the levels of fecal a-elastase and the CO program score (p < 0.05).
It also leads to a deterioration of gastrointestinal symptoms according to the GSRS questionnaire (p < 0.05). The trophological status
of patients with primary osteoarthritis with concomitant exocrine pancreatic insufficiency worsens during anti-inflammatory joint
therapy (p < 0.05).

Conclusions. Our research indicated a multidirectional effect of NSAIDs in patients with a comorbidity of primary osteoarthritis with

exocrine insufficiency of the pancreas.
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Background

Osteoarthritis (OA) is a heterogeneous group of diseases of
various etiologies with similar biological, morphological, and
clinical signs and course, which are associated with lesions of
the cartilage, the subchondral bone, the synovial membrane,
the ligaments, the capsules, and the periarticular muscles [1].
Patients with OA require interdisciplinary attention of special-
ists — general practitioners, rheumatologists, gastroenterolo-
gists, orthopedists, traumatologists, and surgeons — due to the
high integrative risk of acute conditions caused by the use of
drugs that successfully treat chronic pain, but also lead to gas-
trointestinal (GIT) complications [2].

Prescribing effective therapy in patients with OA has always
been a difficult problem. And since patients with OA are usually
older than 40 years, and therefore have more than one comor-
bidity, it is important to take into account the impact of drugs
on purine, carbohydrate, and lipid metabolism and the safety
of usage in the treatment [3, 4]. Lesions of the gastrointestinal
tract in conjunction with a decrease in the secretory function of
the pancreas are frequent pathological processes that accom-
pany primary OA as a concomitant disease [4—7]. Pathological
changes in the digestive system can develop with the treatment
of primary OA, especially with long-term use of NSAIDs, admin-
istered to reduce the intensity of pain and inflammation [5-7].
The comorbidity of primary OA and gastrointestinal diseases

complicates the choice of treatment strategies due to possible
mutual interferences and the risk of side effects of drugs used
in the therapy [4-7].

Objectives

The aim of the study was to evaluate the effect of anti-inflam-
matory treatment of primary OA on the parameters of joint and
digestive functions, as well as on the trophological status under
conditions of comorbidity of OA with a pathology of the GIT.

Material and methods

Study population

The study included 87 patients with primary OA (before
a course of anti-inflammatory therapy for 14 days) in comorbid-
ity with exocrine pancreatic insufficiency (EPI) in gastrointesti-
nal diseases without exacerbation: chronic pancreatitis, chronic
non-stone cholecystitis, and chronic gastroduodenitis, who
were undergoing outpatient treatment at the Ternopil City Cen-
ter for Primary Health Care, Ukraine, between 2019 and 2020.
The mean age of the patients was 59.51 + 6.92 years (from 28 to
79 years); there were 44 women (50.57%) and 43 men (49.43%).
The control group consisted of 30 healthy people.
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Study groups

The study population was classified into three group:

e Group 1 (n =30) included patients who had a comor-
bidity of OA and chronic pancreatitis (CP).

e Group 2 (n = 28) included patients with a comorbidity
of OA and chronic non-stone cholecystitis, functional
diseases of the gallbladder, and the biliary system.

e Group 3 (n=29) included patients with OA and chronic
gastroduodenitis.

Inclusion criteria

Patients meeting the following criteria were eligible for in-
clusion in this study:

1) age over 18 years,

2) gender: patients of both sexes.

Exclusion criteria

The exclusion criteria were cancer, acute and exacerbating
chronic pathologies of vital organs, severe diabetes mellitus
(DM), type 1 diabetes, active gastric and duodenal ulcers, viral
hepatitis and liver cirrhosis, Crohn’s disease, nonspecific ulcer-
ative colitis, and cystic fibrosis.

Case confirmation

The diagnosis of OA was carried out on the basis of diagnostic
criteria of the Osteoarthritis Research Society International (OARSI),
2019, the American Association of Rheumatologists (ACR), 2020,
and the European League Against Rheumatism (EULAR), 2017.

Selection of the control group

The healthy individuals in the control group were selected
from Ternopil City Center for Primary Health Care in Ukraine.
All the participants in the control group were free from OA and
GIT pathology.

Clinical examination

Examination of the joints included palpation and objective
assessment of pain at rest and during movement according to
VAS. OA symptoms were also assessed by the Leken index, the
WOMAC (Western Ontario and McMaster University) question-
naire, and the Harris Hip test [7-10]. X-ray examination was per-
formed using KRD-50 Indiak-02 and RUM-20-2P2 X-ray equip-
ment. The radiological stages of OA were evaluated according to
the classification of J.H. Kellgren and J.S. Lawrence.

Laboratory investigations

Fecal a-elastase content was measured to assess EPI. Fecal
a-elastase was measured by enzyme-linked immunosorbent
assay using standard BIOSERV ELASTASE 1-ELISA kits. Also, to
determine the presence and severity of reduction of exocrine
pancreatic function and concomitant enterocolitis, the CO pro-
gram was evaluated on a five-point scale, where the following
pathological features were taken into account (scored as one
point each): a high value; the presence of undigested fats (ste-
atorrhea) in the form of neutral fats; the presence of digested
fiber and starch in the stool (amilorea); a significant amount of
mucus and leukocytes as evidence of an inflammatory process
in the intestine; and the presence of fungi, protozoa, and hel-
minths and their products.

To assess gastroenterological symptoms, we used the GSRS
(Gastrointestinal Symptom Rating Scale) questionnaire, which
contains five scores: abdominal pain (AP), indigestive syndrome
(1S), diarrheal syndrome (DS), constipation syndrome (CS), and
gastroesophageal reflux syndrome (RS).

Other biochemical parameters were also measured: biliru-
bin, ALT, and AST. Bilirubin was estimated by the colorimetric
method. ALT and AST levels were measured by the Reitman—
—Frankel method.

Some parameters of the trophological status of patients in
the blood serum were also assessed. Magnesium, calcium, and
iron levels were measured by the colorimetric method. Levels
of zinc, selenium, vitamins A, E, and K were measured using the
spectrophotometric method.

Treatment of patients

The patients in all the study groups received a 14-day course
of NSAIDs which are officially recommended for the treatment
of pain in primary OA (Meloxicam 15 mg/day, Nimesulide 200
mg/day, Diclofenac sodium 150 mg/day). The patients were not
classified according to the selected NSAID. The studied param-
eters were measured before and after six weeks from the start
of treatment.

Ethical considerations

The materials of the clinical study were considered at
a meeting of the commission on bioethics of the |. Horbachevsky
Ternopil National Medical University Minutes Ne 60 on 01 Sep-
tember 2020. The research was carried out in accordance with
the Code of Ethics of the World Medical Association (Declara-
tion of Helsinki). All the patients signed informed consent to
participate in the study.

Statistical analysis

The conformity of the data distribution to the law of normal
distribution was checked by the Kolmogorov—Smirnov test. The
arithmetic mean and standard error (M + m) were used to de-
scribe the data in the normal distribution. We used nonparamet-
ric statistical methods to compare the groups, namely the Mann—
—Whitney U test (for independent groups) and the Wilcoxon test
(for dependent groups). We used Microsoft Exel 2016 (Microsoft)
software for a personal computer and STATISTICA® 8.0 (StatSoft
Inc. USA) software for statistical analysis and data processing.

Results

Analysis of the obtained indicators of objective assessment
of pain at rest and during movement according to the VAS, Le-
ken index, the WOMAC questionnaire, and Harris Hip tests car-
ried out before the treatment did not show a statistically sig-
nificant difference between the indicators. However, in all three
groups after the treatment, there was a statistically significant
positive trend in all the indicators of OA symptoms (p < 0.05),
which points to the feasibility of prescribing NSAIDs for the
treatment of patients with primary OA (Table 1).

Fecal a-elastase levels were also analyzed before and after
treatment in patients with primary OA in comparison with the
groups with exocrine pancreatic insufficiency (EPI). The lowest
level of fecal a-elastase was found in group 1 (with CP); whereas
the statistically significant highest level of fecal a-elastase was
observed in group 3 (with gastroduodenitis) (p < 0.05). Moder-
ate EPI was detected in all groups. The highest statistically sig-
nificant score of the CO program was also found in the 1% group
of patients, and the lowest score was noted in the 3™ group
(p < 0.05). After treatment, a statistically significant decrease
in the level of fecal a-elastase was observed in all groups, and
in the 1% group the values dropped to the level of severe EPI.
This proved the negative effect of NSAIDs on the severity of EPI
(p < 0.05). There was also a statistically significant increase in
the CO program in all groups (p < 0.05), which indicates a nega-
tive effect of NSAIDs on digestive function in patients with OA in
comorbidity with EPI (Table 2).
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Table 1. Changes in OA symptoms under the influence of anti-inflammatory treatment

OA Symptom Comparison group
Control 1%t group (n = 30) 2" group (n = 28) 3 group (n = 29)
(n =30) Before After Before After Before After

treatment treatment treatment treatment treatment treatment
VAS index, 1.11+0.12 |26.84+3.56 19.36+2.54 27.01+2.97 19.41+2.58 26.99 +2.49 19.31+2.79
at rest, (mm) p,,<0.05 p,,<0.05 p, ,<0.05 p,.<0.05 p,<0.05 p,,<0.05
VAS index, move- 2.12+0.43 |38.81+441 31.78 £1.67 38.97 £3.89 31.59+1.95 39.11 £ 3.66 30.99+2.01
ment, (mm) p, ,<0.05 p, ,<0.05 p,,<0.05 p, ,<0.05 p, ;<0.05 p, ,<0.05
WOMAC index, pain, [0.79+0.09 |16.65+1.87 11.26+1.47 17.01+1.78 11.59+1.21 16.94 £ 2.09 11.68 +1.89
score p, ,<0.05 p,,<0.05 p, ,<0.05 p,<0.05 p,_¢<0.05 P, ,<0.05
WOMAC index, stiff- |0.12+0.02 |5.52+0.89 4.18+0.03 5.67+0.83 4.19+0.12 5.69+0.97 4.25+0.18
ness, score p, ,<0.05 p, ,<0.05 p,,<0.05 p,<0.05 p, < 0.05 p,_,<0.05
WOMAC index, func- |1.15+0.03 |43.63 +3.19 37.95+2.03 43.69 £ 3.68 38.12+2.76 44.02 £3.11 37.69+2.49
tional insufficiency, p, ,<0.05 p, ,<0.05 p, ,<0.05 p,;<0.05 p, ,<0.05 p,,<0.05
score
WOMAC index, total, |2.38+0.05 |72.73+5.12 63.32+3.31 73.67 £4.99 63.75+3.99 71.59 £3.98 64.02+4.01
score p,,<0.05 p, ,<0.05 p,,<0.05 p, ,<0.05 p, ,<0.05 p, ,<0.05
Leken index, score 0.21+0.04 |6.81+0.98 5.12+0.97 6.79+£0.97 5.13+1.02 6.88+1.02 5.16+1.01

p,,<0.05 p,,<0.05 p, ,<0.05 p,.<0.05 p,<0.05 p,,<0.05
Harris Hip testindex, [1.31+0.11 |64.41+3.79 57.32+£2.65 64.67 +3.88 57.98 +2.68 65.11 £3.98 58.11+3.21
score p, ,<0.05 p, ,<0.05 p,,<0.05 p,<0.05 p, < 0.05 p,_,<0.05

p,_, P, P, — statistically significant difference between the groups in relation to the control group; p, ,,p, ., p, ,— statistically significant difference

in relation to their group before treatment.

Table 2. Changes in EPI under the influence of anti-inflammatory treatment

EPI indicator Comparison group
Control 1%t group (n = 30) 2" group (n = 28) 3" group (n = 29)
(n =30) Before After Before After Before After
treatment treatment treatment treatment treatment treatment
Fecal a-elastase, 215.7+5.32 [69.72+3.71 58.36+2.54 [81.54+2.69 73.41+1.68 93.35+3.78 85.21+2.87
mcg/g p,,<0.05 P, ,<0.05 p, ,<0.05 p, s<0.05 P, ,<0.05 P,_,<0.05
p, ,<0.05 p,,<0.05
CO program, score 0.86+0.03 |3.81+0.09 4.18 +0.07 3.11+0.08 3.98 + 0.05 2.67 £ 0.06 3.15+0.04
p,,<0.05 p,,<0.05 p, ,<0.05 p,<0.05 p, < 0.05 p,_,<0.05
p, ,<0.05 p,,<0.05

P,y P, P, — Statistically significant difference between the groups in relation to the control group; p, _,, p, ., p,_,— statistically significant difference
in relation to their group before treatment; p,_,, p, —statistically significant difference for the 2" and 3 groups, respectively.

p<0.05
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The indicators of the GSRS questionnaire were analyzed to
assess the gastroenterological symptoms before treatment (Fig-
ures 1-3).

The most pronounced statistically significant gastroentero-
logical symptoms on the scales of the GSRS questionnaire were
found in the 1% group of patients with comorbidity of OA and CP
(p <0.05). There was no statistically significant difference between
the 2" and 3 groups on the scales of the GSRS questionnaire.

11'
IS

Figure 1. Changes in gastroenterological symptoms on the
scales of the GSRS questionnaire in the 1%tgroup of patients
before and after treatment

After treatment, a statistically significant deterioration of
gastroenterological symptoms was found on all the scales of the
GSRS questionnaire in all the groups of OA patients with con-
comitant diseases accompanied by EPI (p < 0.05). This proved
the negative effect of NSAIDs use on the symptoms of digestive
function in OA in comorbidity with diseases with EPI.

We analyzed the effect of NSAIDs on the biochemical he-
patic parameters of patients with OA in comorbidity with EPI.
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Table 3. Changes in biochemical hepatic parameters of patients with OA with comorbidity under the influence of anti-inflammatory

therapy

Biochemical Comparison group

hepatic index Control 1%t group 2" group 3" group

(n=30) (n=30) (n=28) (n=29)

Before After Before After Before After
treatment treatment treatment treatment treatment treatment

Bilirubin, umol/I 11.14 +0.12 15.84 + 1.56 19.67 £+ 1.52 17.31+1.31 21.65+1.28 15.42+1.32 19.65+1.43
p,,<0.05 p, ,<0.05 p,,<0.05 p, .<0.05 p, .<0.05 p, ,<0.05
p, ,<0.05 p, < 0.05

ALAT, mkkat/I 0.13+0.01 0.61+0.02 0.77 £0.03 0.68 +0.03 0.89+0.01 0.62 +0.02 0.74 £0.01
p, ,<0.05 p, ,<0.05 p,,<0.05 p, .<0.05 p, .<0.05 p, ,<0.05
p, ,<0.05 p, <0.05

AsAT, mkkat/I 0.18 +0.01 0.69+£0.03 0.76 £0.04 0.75+0.03 0.79+0.01 0.67 £0.02 0.75+0.02
p, ,<0.05 p, ,<0.05 p, ,<0.05 p,,<0.05 p, (< 0.05 p,,<0.05
p, ,<0.05 p,.<0.05

P, P, P, — Statistically significant difference between the groups in relation to the control group; p, ,,p, ., p,_,— statistically significant difference
in relation to their group before treatment; p, ,, p, . —statistically significant difference for the 1 and 3 groups, respectively.

Table 4. Changes in the trophological status in OA patients with comorbidity under the influence of anti-inflammatory therapy
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Indicator serum Comparison group [
. (T
minerals and Control 1% group (n = 30) 2™ group (n = 28) 3 group (n = 29) <
vitamins = =
(n =30) Before After Before After Before After g

treatment treatment treatment treatment treatment treatment =

Magnesium, 0.98 £ 0.02 0.74 £0.03 0.67 £0.02 0.82 £ 0.05 0.74 £0.04 0.83£0.02 0.75+0.03 °3
mmol/I p,,<0.05 p, ,<0.05 p, ,<0.05 p,<0.05 p, ,<0.05 p,,<0.05 £
p, ,<0.05 p, .<0.05 5

()]

Calcium, mmol/I 2.39+0.11 2.21+0.02 2.17£0.03 2.29+0.03 2.23+0.14 2.29+0.12 2.16 £0.09 =
p,,<0.05 p,,<0.05 p,,<0.05 p,.<0.05 p, .<0.05 p.,<0.05 E?

p,,<0.05 p, < 0.05 k
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Table 4. Changes in the trophological status in OA patients with comorbidity under the influence of anti-inflammatory therapy

Indicator serum Comparison group

minerals and Control 1% group (n = 30) 2™ group (n = 28) 3 group (n = 29)
vitamins =
(n =30) Before After Before After Before After
treatment treatment treatment treatment treatment treatment
Iron, umol/I 27.11+1.21 19.67 £ 0.03 14.88 + 0.04 22.31+0.11 16.12 +0.13 22.39+0.18 16.28 +0.14
p,,<0.05 p, ,<0.05 p,,<0.05 p, .<0.05 p, < 0.05 p, ,<0.05
p, ,<0.05 p, < 0.05
Zinc, umol/I 119.43+2.19 | 87.51+4.32 74.15+3.21 93.13+1.32 86.32 £ 2.56 93.54+1.21 87.02+1.12
p,,<0.05 p, ,<0.05 p,,<0.05 p, .<0.05 p, < 0.05 p, ,<0.05
p, ,<0.05 p, < 0.05
Selenium, pmol/I 1.19+0.13 0.99+0.01 0.76 £ 0.02 1.05 +0.02 0.91+0.03 1.07 £ 0.05 0.89 +£0.05
p, ,<0.05 p,,<0.05 p,_,<0.05 p,.<0.05 p, ,<0.05 p, ,<0.05
p, ,<0.05 p, < 0.05
Albumin, g/I 49.21+2.56 [39.43+1.53 36.11£0.97 42.11+1.15 39.21+1.67 42.23+1.16 40.02 £ 1.15
p, ,<0.05 p, ,<0.05 p, ,<0.05 p,,<0.05 p, ,<0.05 p,,<0.05
p, ,<0.05 p, < 0.05
Vitamin A, umol/I 2.45+0.22 1.87 +0.02 1.23+0.02 1.95+0.03 1.43 +0.07 1.96 + 0.02 1.48 +0.05
p, ,<0.05 p, ,<0.05 p, ,<0.05 p,<0.05 p, <0.05 p, ,<0.05
p, ,<0.05 p, < 0.05
Vitamin E, umol/I 31.43+1.78 15.32+0.96 13.21+0.43 19.23+1.02 16.11 +1.02 19.27+1.11 16.21+1.16
p,,<0.05 p, ,<0.05 p, ,<0.05 p, ;< 0.05 p,<0.05 p,_,<0.05
p, ,<0.05 p, < 0.05
Vitamin K, nmol/I 4.91+0.98 3.69+0.16 2.87 £0.07 4.01+0.15 3.71+0.17 4.02 +0.04 3.69+0.19
p, ,<0.05 p, ,<0.05 p, ,<0.05 p, ;< 0.05 p, <0.05 p,_,0.05
p, ,<0.05 p, < 0.05

P,y P,_» P, — Statistically significant difference between the groups in relation to the control group; p, , p, ., p, ,— statistically significant difference
in relation to their group before treatment; p,_, p, —statistically significant difference for the 2" and 3 groups, respectively.

The highest content of bilirubin, ALT, and AST before treatment
was found in the serum of patients with OA from group 2 (with
hepatobiliary disorders) (p < 0.05). After treatment, patients in
all the groups had increased bilirubin, AST, and ALT (p < 0.05).
In the 2" group, these biochemical parameters exceeded the
norm, which proved the negative impact of NSAIDs on liver
function (Table 3).

The parameters of the trophological status of patients with
OA with a comorbidity and EPI were studied. There was a statis-
tically significant decrease in all the studied indicators of the tro-
phological status of patients compared with the control group
(p < 0.05). The parameters of the trophological status were the
lowest in the 1% group compared to the 2" and 3 groups (p <
0.05). After treatment, there was a statistically significant de-
crease in the level of macronutrients, micronutrients, and vi-
tamins in all the study groups. This revealed the deterioration
of nutrient uptake due to the aggravation of EPI in OA patients
with GI comorbidities (Table 4).

Discussion

The development of adverse reactions after the use of
NSAIDs remains an urgent problem of modern medicine. Many
studies have been conducted to identify the effect of NSAIDs on
the development of cardiovascular pathology in patients with
OA [11, 12]. A study was also carried out on the effect of dif-
ferent combinations of disease-modifying drugs and NSAIDs on
the course of OA, reducing pain, and improving the quality of
life of patients [13—15]. The influence of different NSAIDs on the
level of pain syndrome in OA and on the condition of the carti-
lage was also researched and compared. The effectiveness of
systemic and local NSAID use and the positive effect of NSAID
use in patients with chronic pain was assessed [16—18]. Much
attention has been paid to the investigation of the development
of side effects with the use of NSAIDs [19-24]. The main side

effects after NSAIDs which have been covered in many studies
[25-32] are gastrointestinal disorders (nausea, vomiting, ab-
dominal pain, diarrhea, constipation, flatulence, dyspepsia, dry
mouth, peptic ulcers, bleeding, perforated ulcers, anorexia, el-
evated liver enzymes, pancreatic damage, and hepatic damage)
[33—-37]; neurological disorders (sleep disorders, anxiety, head-
ache, dizziness, hot flashes, and paresthesia); disorders of the
cardiovascular system (increased blood pressure, palpitations,
tachycardia, hypotension, and peripheral edema) [38-40]; al-
lergic complications (bronchospasm, shortness of breath, skin
rash, the Stevens—Johnson and Lyell syndromes, photosensitiza-
tion, anaphylactic reactions, facial edema, and itching) [41, 42];
disorders of the genitourinary system (nephritis or nephrotic
syndrome, polyuria, menstrual disorders in women, and disor-
ders of the prostate in men) [39]. Much attention is paid to the
study of acid-dependent diseases of the gastrointestinal tract,
which develop after NSAIDs use [43, 44]. However, no studies
have been found to study the effect of NSAIDs on the progres-
sion of EPI and the development of trophological disorders, es-
pecially under conditions of primary OA comorbidity with dis-
eases accompanied by EPI.

Limitations of the study

The limitations of our study are the short study period,
which does not include the long-term effects of drugs, as well
as the small number of patients who were included in each
group. There was also no differentiation between the effects of
different NSAIDs classes included in the study on the indicators
studied. However, in the future, we plan to investigate the long-
term effects that may be caused by the drugs used in the study,
increase the number of patients and differentiate the effect of
different NSAIDs on the studied indicators, and also to study the
three NSAIDs prospectively with a calculation of the number of
patients needed to achieve p-value of less than 5%.
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Conclusions

The use of NSAIDs contributes to statistically significant re-
gression of symptoms of primary OA on the indices of the VAS,
WOMAC, Leken, and Harris Hip tests (p < 0.05), which indicates
the feasibility of NSAIDs in reducing joint pain in patients with
primary OA in combination with accompanying EPI.

The use of NSAIDs for the treatment of patients with prima-
ry OA in comorbidity with diseases accompanied by EPI was fol-
lowed by a statistically significant negative effect on the content
of fecal a-elastase and the CO program score (p < 0.05), espe-
cially in patients with concomitant CP, which indicates adverse
effects of NSAIDs on EPI in primary OA. There was also a sta-
tistically significant deterioration of gastrointestinal symptoms
on the scales of the GSRS questionnaire after treatment with

NSAIDs (p < 0.05), which showed the negative effect of NSAIDs
on comorbid gastrointestinal pathology in primary OA.

Deterioration of biochemical hepatic blood parameters in
patients with primary OA was found, especially in conditions
of comorbidity with diseases of the hepatobiliary system (p <
0.05). Increased bilirubin, ALT, and AST indicated an adverse ef-
fect of NSAIDs on liver function, which exacerbated EPI.

Deterioration of the parameters of the trophological status
of patients with primary OA occurred with concomitant EPI in
the course of anti-inflammatory joint therapy (p < 0.05). This
decrease in the content of macroelements, microelements, and
vitamins under the influence of NSAIDs (p < 0.05) needs to be
corrected, as it may have a negative impact on pathophysiologi-
cal processes with subsequent negative mutual interference on
the course of comorbid pathologies with EPI in primary OA.
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