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The aim of the work was to study the dynamics of clinical manifestations of gonarthritis in women with hypertension and overweight
under the influence of complex therapy.

Materials and methods. A two-stage study was conducted on the effectiveness of Rosuvastatin and Arginine in the complex
therapy for patients with gonarthritis in combination with hypertension and excess body weight. At the first stage, on the basis of
the inpatient Rheumatology Department, 198 women hospitalized in the period 2018-2020 were prospectively examined after
receiving their informed consent. The follow-up study of the second stage (2019-2021) was carried out at the outpatient depart-
ment. At the follow-up stage, 134 women were examined. Depending on the accompanying pathology, the patients were divided
into three groups.

Results. The use of the proposed treatment option in the complex treatment for selected contingent of patients contributed to a
significant reduction in the proportion of patients with movement restriction in Group 2 and Group 3 by 62.21 % and 52.12 %, pain
during active movements by 24.89 % and 52.12 % and swelling of the joints by 13.8% and 12.65 %, respectively; a decrease in
IL-6 levels in Group 2 and Group 3 by 3.64 and 1.36 times, CRP by 1.97 and 1.12 times, and an increase in IL-10 by 3.57 and
1.62 times, respectively; improvements in WOMAC scores in all studied groups with a significant increase in Group 2 and Group 3.

Conclusions. The combination of Rosuvastatin 20 mg per day for the 3-month course and Arginine 100 ml intravenously No. 10
with subsequent oral administration of 5 ml 4 times daily for 1 month has been found to increase the effectiveness of treatment
for patients with gonarthritis combined with hypertension and overweight, reduce the intensity and duration of joint pain syndrome
and significantly improve the functional capacity of joints.

AMHaMiKa KAIHIYHUX NpOABIB rOHAPTPUTY B XKIHOK i3 rinepToHiuHOIO XBOpPo6OIO
Ta HAAAMLLKOBOKO MacoHo TiAa NiA BNAMBOM KOMNAEKCHOI Tepanii

A. M. Nipay6Ha, K. B. FanoH

MeTa po60Ty — BUBYMTY OCOBIMBOCTI AMHAMIKM KNiHIYHWNX NPOSIBIB FOHAPTPUTY B XXIHOK 3 apTepianbHOt0 rinepTeH3Iero Ta HaanLL-
KOBOIK Macoto Tina nig BNIMBOM KOMMEKCHOI Tepanii.

Marepianu Ta metoau. 3iicHUNM fBOETanHe AOCNiMKEHHs! €PEKTUBHOCTI 3aCTOCYBaHHSI PO3yBacTaTHy Ta apriHiHy B pamKax
KOMMNEKCHOI Tepanii XBOPUX Ha rOHAPTPUT Y MOEAHAHHI 3 apTepianbHOIo MiNepTeH3iet Ta HaAMMLLKOBOKO Macoto Tina. Ha nepLuo-
My eTani Ha 6asi cTauioHapa peBMaTonoriyHoro BiAAiNeHHs (3a yMOBM HAsiBHOCTi NONEPEeaHbO MignMcaHoi iHpopMoBaHoi 3roau)
npocnekT1BHO obcTexmnn 198 xiHok, siki nepebyBanu Ha cTauioHapHoMy nikyBaHHi B nepiog 2018-2020 pp. KatamHecTuuHe
obcTexeHHs apyroro etany (2019-2021 pp.) 3giicHunu B nonikniHiyHoMy BigaineHHi. Ha ubomy etani o6ctexunn 134 xiHku.
3anexHo Bif, CynyTHBOI NaTonorii NaLieHTOK NOAINMIN Ha TpU pynu.

PesynkTaTu. 3acTocyBaHHs 3anponoHOBaHOrO BapiaHTa MikyBaHHS B pamMkax KOMMEKCHOI Tepanii 06paHOro KOHTUHIEHTY XBOPUX
CNpYSNo [OCTOBIPHOMY 3MEHLLIEHHIO YaCTKV BUMaaKiB 3 0OMexeHHsM pyxiB y 23 (Ha 62,21 % T1a 52,12 % BignosigHo), Bupa-
XeH1M BONbOBUM CUHAPOMOM Mif Yac akTUBHUX pyxiB (Ha 24,89 % Ta 52,12 % signosigHo), npunyxnocTtamu cyrnobis (Ha 13,8 %
Ta 12,65 % BiANOBIAHO); 3HWKEHHIO BMICTY IL-6 y kpoBi nauieHTiB 2 Ta '3 (y 3,64 Ta 1,36 pasa), C-peakTusHoro 6inka (y 1,97 ta
1,12 pa3sa), 36inbLueHHto IL-10 (y 3,57 Ta 1,62 pasa BignosigHo); nokpatLeHHto nokasHukis WOMAC y Bcix rpynax AoChimKeHHs;
[OCTOBIpHE NiABULLEHHS 3adhikcyBany B nauieHTok M2 i 3.

BucHoBku. 3actocyBaHHs kombiHaLii posyBactatuty 20 Mr Ha o6y kypcom 3 micsiLi Ta aprikiHy 100 mn BHyTpilLHboBEHHO Ne 10 i3
nepexofoM Ha nepoparnbHe NPUIAMaHHS No 5 M YOTUPK paait Ha 400y NPOTArOM OAHOTO MICALA NIABULLLYE eCDEKTUBHICTb NiKyBaHHS!
XIHOK, XBOPUX Ha FOHApPTPWUT Y MOEAHAHHI 3 TiNepTOHIYHO XBOPOOOK Ta HAZMLLKOBOK MAco Tina, 3MEHLUYE iHTEHCUBHICTD i
TpuBanicTb cyrnoboBoro 60MbLOBOrO CUHAPOMY Ta 3HAYHO NOKPaLLYe (yHKLiOHaNbHY 3AaTHICTb Cyrnobis.

Gonarthritis (GA) is one of the diseases with the highest level
of comorbidity, especially due to damage to the cardiovascu-
lar system, and a high cardiovascular risk [1]. The main target
effects in the treatment of patients with GA are the reduction
of pain syndrome, inflammatory process, and slowing down
the degeneration of cartilage tissue. In the case of GAin com-
bination with excess body weight (EBW) and hypertension

(HTN), the main goal of treatment is to achieve a maximum
reduction in the progression of degenerative processes in the
joints, a decrease in body mass index (BMI) and the long-term
overall risk of cardiovascular morbidity and mortality [2,3], as
well as improving the quality of patients’ life [4,5].
According to the Osteoarthritis Research Society In-
ternational (OARSI) recommendations, the most important
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in the treatment and prevention of GA progression are
adequate physical exercises and joint unloading, timely
termination of the inflammatory process and normalization
of pro-oxidant/antioxidant balance, early prescription of
disease-modifying GA drugs, appropriate use of orthopedic
and surgical treatment. Basic drug therapy for GA patients
should include symptom-modifying and structure-modify-
ing drugs. Among symptom-modifying agents, preference
is usually given to the use of non-steroidal anti-inflam-
matory drugs in combination with structure-modifying
agents [6,7,8].

Aim
Considering the above, the purpose of the work was to study

the dynamics of clinical manifestations of GAin women with
HTN and EBW under the influence of complex therapy.

Materials and methods

The study was carried out in two stages. At the first stage, on
the basis of the Rheumatology Department of “City Hospital
No. 10" (Zaporizhzhia, Ukraine), 198 women hospitalized in
the period 2018-2020 were prospectively examined after
receiving their informed consent.

The follow-up study of the second stage (2019-2021)
was carried out at the outpatient department of the “Primary
Health Care Center No. 9" (Zaporizhzhia, Ukraine). At the
follow-up stage, 134 women were examined.

The diagnosis of GA was made following the ICD-10
criteria, the Association of Rheumatologists of Ukraine
recommendations. The diagnosis of HTN was verified by
the order of the Ministry of Health of Ukraine No. 384 dat-
ed 05.24.2012. The presence of EBW was determined in
accordance with the WHO recommendations (1998). BMI
was calculated according to the formula: BMI = body weight
(kg) / height? (m). If the BMI was in the range of 24.0-29.9
kg/m?, then EBW was diagnosed, interval 30.0-34.9 kg/m?
corresponded to class 1 obesity. Female patients with the
fourth X-ray stage of GA, stage Il HTN and class 2-3
obesity were not included in the study.

In order to analyze the influence of comorbid pathology
on the main disease course, all the examined women were
divided into three groups. The first group (G1) included
59 women with GA symptoms without accompanying
pathology (36 women at the second stage of the study);
the second group (G2) included 74 women with GA and
HTN (53 women at the second stage); the third group (G3)
included 65 women with GA, HTN and EBW (41 women
at the second stage).

All the patients underwent a standard general clinical
examination, including physical examination, history
taking, instrumental and laboratory tests. The following
questionnaires were used to assess the level of pain syn-
drome: the Lequesne algofunctional index and WOMAC
osteoarthritis index. To evaluate the Lequesne index, ques-
tionnaires were used, based on which, the patients were
interviewed, and the results were scored in points. When
calculating the WOMAC functional index, the patients
answered 24 questions that characterized the severity of
pain (5 questions), stiffness (2 questions) and functional
activity (17 questions).

3anopisbkuint MeguaHnii xypHan. Tom 25, Ne 6(141), nuctonag — rpyaeHs 2023 p.

OpwuriHaAbHiI AOCAIAXKEHHS

The analysis of the clinical effectiveness of complex
treatment was evaluated before the start of treatment,
upon admission to the hospital, by determining changes in
the locomotor apparatus and functional tests that charac-
terized the degree of impaired motor activity of the joints,
the intensity of the painful and inflammatory components
and the expressiveness of the joint syndrome, as well as
changes in BMI, dynamics of HTN indicators. Patients in G1
without concomitant pathology received standard therapy.
Patients in G2, in addition to basic therapy, received Rosu-
vastatin 20 mg/day for 3 months and Arginine hydrochloride
4.2 % 100 ml intravenously No. 10 with subsequent oral
Arginine aspartate administration (5 ml) 4 times daily for 1
month. Patients in G3, in addition to the standard therapy
of GA and multimorbid pathology, received Rosuvastatin
20 mg/day for 3 months and Arginine hydrochloride 4.2 %
100 ml intravenously No. 10 with subsequent oral Arginine
aspartate administration (5 ml) 4 times daily for 3 months.
At the outpatient stage of treatment, patients with signs of
significant joint functional impairment received compress-
es with Dimethyl sulfoxide solution in combination with
Nimesulide gel for 2 weeks followed by the use of typical
physiotherapeutic procedures, mainly of a thermal nature,
for 1 month.

In order to normalize body weight, diet therapy was
recommended: to exclude fat, smoked, salty foods with a
predominance in the diet of dairy products, vegetable soups,
cereals, compotes; to increase water intake (2.2-2.5 liters
per day); to avoid alcohol consumption and limit salt intake.
It was recommended to add dairy, fish products, vegetables
and fruits enriched with vitamins E, C, D, and drink green
tea. The patients were educated on lifestyle modification,
nutrition, and weight loss.

Evaluation of the treatment effectiveness on the
outpatient basis using the method proposed by us was
carried out by analyzing the dynamics of the GA clinical
picture, changes in pro-oxidant and antioxidant systems,
C-reactive protein levels, blood serum cytokine profile
and lipid spectrum.

The results obtained were processed statistically using
a Microsoft Excel package and the Biostatistics 7.0 program.

Normality of distribution was assessed using the Sha-
piro-Wilk test. Differences between data that did not meet
the criteria for a normal distribution were compared using
non-parametric methods of statistical analysis. Significance
of differences in qualitative characteristics was assessed
using Pearson’s chi-squared test, and Fisher’s exact method
was used to compare small studied groups.

Results

The frequency analysis of the arthralgic symptoms in GA
patients with HTN and EBW in the treatment dynamics is
presented in Table 1.

As can be seen from the obtained results, a significant
decrease in the proportion of patients with pain during
active and passive movements was found in all groups
after treatment. The proportion of patients with a feeling
of joint stiffness was significantly decreased in G2 (by
14.2 %), and the index of joint swelling was significantly
lower in G2 and G3, where the number of patients with joint
swelling was 13.8 % and 12.65 % reduced, respectively.
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Table 1. The frequency of arthralgic symptoms in GA patients with HTN and EBW in the treatment dynamics, %

Arthralgic symptoms

Pain without exertion

Pain during active movements
Pain during passive movements

Pain on palpation
Movement restrictions
Afeeling of stiffness
Crepitation

Swelling

Deformation

Before, n =59 After, n =36

15.25 13.88 18.92
74.57 58.33** 45.94
8.47 277" 17.76
3.38 2.77 4.05

91.52 38.88** 97.29
8.47 5.56 2297
10.17 8.33 86.48
2.22 277 24.32
91.52 86.11 95.94

Before, n=74 After, n =57 Before, n = 65

15.78 20.01 19.51

21.05* 47.69 21.95*
12.28* 24.61 1219
3.51 16.92 14.63

35.08™ 98.46 46.34*
8.77* 47.69 41.46"
77.19* 98.46 7317
10.52** 49.23 36.58*
92.98 98.46 90.24*

*1p <0.05; **: p <0.001.

Table 2. The results of the joint functional state assessment according to the WOMAC index in GA patients with HTN and EBW in the treatment

dynamics

Indexes measurement WOMAC, mm

Pain
Stiffness
Functional insufficiency

Before, n =59 After, n = 36

Before, n =74 After, n =57 Before, n = 65 After, n =41

195.1£18.1 1568.6 £9.1% 2125+19.9 178.6 £9.3 256.5+26.3 195.8 £ 13.2*
47.3£53 38.2+25 61.2+3.7 346+13" 90.7+£4.2 634+2.1%
7122268 565.2 + 9.4* 801.4+25.9 656.8 + 12.3 9169227 783.6 + 11.4*

*:p<0.05; **: p <0.001.

Table 3. Indicators of the Lequesne index in GA women with HTN and EBW in the treatment dynamics, %

Lequesne index

Mild, 1-4

Moderate, 5-7
Severe, 8-10

Very severe, 11-13
Extremely severe, 214

- 30.56™ -

76.27 58.33** 48.64
15.25 8.33" 3243
8.47 277" 18.91

Before, n =59 After, n = 36 Before, n =74 After, n =57 Before, n = 65 After,n =41

33.33" - -
35.08** 12.3 29.26™
21.05™ 43.07 36.58*
10.52* 24.61 19.51
B 20.0 14.63

*1p <0.05; **:p <0.001.

Table 4. The serum levels of IL-6, IL-10 and CRP in GA women with HTN and EBW in the treatment dynamics

Parameter,
units of measurement

IL-6, pg/ml
IL-10, pg/ml
CRP, mg/l

Reference
values Before, n =59 After, n =36

Before, n =74 After, n = 57 Before, n = 65 After,n =41

<9.1 pg/ml 2212247 18.67 £1.62 29.35+1.11 8.05 +1.60™ 34.19+0.79 2513+ 3.19*
<9.1 pg/ml 8.53+1.29 11.26 £ 2.06* 7.54 £1.61 14.87 +1.39* 9.85 +2.46 10.02 + 1.64*
<0.4 mg/l 520+0.21 144 +0.15* 8.11+048 2.27 £0.76* 20.00+1.00 12.34 £1.25

*:p < 0.05; **: p < 0.001.
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According to the survey and examination of female patients
in the treatment dynamics, the percentage of patients with
limitation of joint movements was decreased by 62.21 %
in G2 and by 52.12 % in G3 indicating the effectiveness of
adding Rosuvastatin and Arginine to the basic therapy for
GA women with HTN and EBW.

Positive dynamics have also been revealed regarding
pain and limitation of mobility. It was important for improving
well-being during the night hours. The sleep of most patients
was becoming more stable. At the end of the treatment
course, women with initial EBW reported an average weight
loss of 0.5-1.5 kg every 3 months. BMI was decreased by
an average of 11.70 % in 23.88 % of patients.

The analysis of joint functional state assessment find-
ings according to the WOMAC index after treatment has
shown a significant decrease in all indicators in all patients.
In particular, a decrease in pain sensations was documented
in G1 patients by 1.23 times, G2 — by 1.19 times, G3 - by

1.31 times in comparison with the corresponding indicator
before the treatment (Table 2).

Asignificantimprovement in the joint functional capacity
was revealed in G1 patients by 1.26 times, G2 — by 1.22
times, G3 — by 1.17 times, and stiffness reduction in G2
by 1.76 times, in G3 — by 1.43 times compared to these
indicators before the treatment.

The GA course severity in the treatment dynamics was
also determined according to the Lequesne index. The
examination findings of women are presented in Table 3.

The analysis of the Lequesne index has shown that
a mild course of GA was not observed in all examined
groups of patients at the beginning of treatment. A mode-
rate course, according to the methodology, was found
in 76.27 % of G1 patients, 48.64 % of G2 patients, and
12.30 % of G3 patients. A very severe course of GA was
observed in 8.47 % of G1 patients, 18.91 % of G2 patients,
and 24.61 % of G3 patients. An extremely severe course
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was assessed only in G3 patients in 20.0 % of cases. In
the treatment course, significantly (p < 0.001) improved
indicators were documented in all groups, both due to an
increase in cases of mild course in G1 and G2 and an
increase in moderate course in G3.

It is well known that the progression of GA, espe-
cially when it is combined with HTN and EBW, depends
on the intensity of immune response to damage, which
involves pro-inflammatory cytokines and is accompanied
by an increase in the content of C-reactive protein (CRP).
Therefore, we examined changes in the CRP level as an
indicator of degenerative cartilage alterations depending on
the treatment by the proposed method. The study results
on the serum concentrations of CRP, interleukin-6 (IL-6)
and interleukin-10 (IL-10) in women with GA of the studied
groups are presented in Table 4.

The analysis of on-treatment changes in serum IL-6
concentration has shown a general downward trend, sig-
nificantly expressed in G2 and G3 (by 1.36 and 1.25 times,
respectively). At the same time, on-treatment serum IL-10
concentrations were increased by 25.3 % (p > 0.05) —in G1,
by 49.3 % (p < 0.05) —in G2, by 3.6 % (p > 0.05) —in G3.

The level of CRP was significantly decreased in all
groups of patients (G1 — 3.65 times, G2 — 3.57 times, G3 —
1.62 times). There was no intergroup difference between
CRP levels in G1 and G2 after the treatment. At the same
time, the difference between these indicators in G1 and
G3 was significant indicating the effectiveness of adding
Rosuvastatin and Arginine to the standard treatment me-
thod, which led to a decrease in the inflammatory process
intensity in GA women with comorbid pathology.

It should also be noted that determining the serum level
of CRP had a greater diagnostic value due to its long half-
life, the absence of fluctuations in the level throughout the
day, as well as long-term stability in samples during storage.
In this regard, CRP is a more reliable marker of inflammation
than other pro-inflammatory cytokines.

Discussion

First of all, it is worth noting that the obtained results do
not contradict the conclusions of earlier studies of national
and foreign scientists, and once again confirm that the
polymorbidity of these diseases significantly complicates
the course of GA, which is burdened by HTN and EBW in
women. Therefore, standard treatment does not achieve
a positive result in normalizing the mechanisms of the
cytokine link of chronic inflammation and requires further
correction [4,5].

The researchers agree that the search for new ways of
complex treatment of severe variants of GA, which positively
affect the activation of the glutathione link of antioxidant
protection and contribute to the control of the intensity of
lipid peroxidation, as those used in our study, is completely
justified and promising [1,2,7].

Conclusions

1. The peculiarities of the GA clinical manifestations
in women with HTN and EBW under the influence of com-
plex therapy were dynamically studied. The combination
of Rosuvastatin 20 mg per day for the 3-month course and
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Arginine 100 ml intravenously No. 10 with subsequent oral
administration of 5 ml 4 times daily for 1 month has been
found to increase the effectiveness of treatment for patients
with GA combined with hypertension and overweight, re-
duce the intensity and duration of joint pain syndrome and
significantly improve the functional capacity of joints.

2. The use of the proposed treatment option in the
complex therapy for GA women in combination with HTN
and EBW resulted in a significant reduction in the propor-
tion of patients with movement restriction in G2 and G3
by 62.21 % and 52.12 %, pain on active movement by
24.89 % and 52.12 % and swelling of the joints by 13.80 %
and 12.65 %, respectively, indicating the effectiveness of
adding the proposed type of drugs to the basic therapy.

3. The prescription of the proposed treatment complex
led to a decrease in the content of IL-6 in G2 and G3 by
3.64 and 1.36 times, CRP by 1.97 and 1.12 times, and an
increase in IL-10 by 3.57 and 1.62 times, respectively.

4. According to the WOMAC indicator, the proposed
treatment method caused improvements in indicators of all
studied groups, however, a significant increase occurred
in G2 and G3, proving the need for the use of combined
therapy for GAwomen with HTN and EBW as components
of the metabolic syndrome.

5. Onthe treatment, according to the Lequesne index
analysis, significantly improved indicators were revealed
during the disease course in all groups, both due to the
increase in the cases of mild severity in G1 and G2 and
the increase in the moderate one in G3.
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