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ANALYSIS OF INFLAMMATORY CHANGES OF ENTHESES AND SYNOVIAL
STRUCTURES IN PATIENTS WITH PSORIASIS AND PSORIATIC ARTHRITIS
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The study presents data on the relationship between clinical manifestations and signs of enthesitis, synovitis, and
tendinitis detected during ultrasonography in patients with the cutaneous form of psoriasis and psoriatic arthritis. 56 patients with
widespread psoriasis whom dermatologists first referred to a rheumatologist for joint and muscle pain were examined. The period
of musculoskeletal pain in patients did not exceed 10 months. In addition to general clinical and laboratory examinations, all
patients underwent ultrasonography of swollen and/or painful joints, tendons and ligaments. The study demonstrated the diagnostic
capabilities of ultrasound to detect foci of inflammation in patients with psoriatic arthritis and identify groups of patients with
isolated enthesitis and a combination of enthesitis with synovitis for differentiated anti-inflammatory therapy.
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AHAJII3 3AITAJIBHUX 3MIH EHTE3UCIB TA CHUHOBIAJIBHUX CTPYKTYP
Y XBOPHUX HA IICOPIA3 TA IICOPIATUYHUI APTPUT

VY craTTi HaBeneHi JaHi MION0 B3a€MO3B 3Ky KIIIHIYHHX MPOSBIB Ta BHUABICHUX IPH YIBTPA3ByKOBOMY IOCHIKEHHI
03HaK €HTE3UTY, CHHOBIIiTy Ta TEHIOCHHOBIITY Y XBOpUX Ha HIKipHY (hopMy Ticopia3y Ta mcopiaTuuHuid apTpuT. Byno obctexeno
56 XBOpHX Ha PO3IOBCIO/DKCHHH ICopia3, siki Oyny BIeplie HAIpPaBJCHI IepPMaTOIOraMi Ha KOHCYJIBTALIK 0 PEBMATojiora y
3B’s13Ky 3 OoJsieM y cyriodax Ta M’si3ax. TpUBaNicTh Mepiofy KiCTKOBO-M’S30BOTO OOJII0 Y XBOPHX He nepeBuiyBaia 10 micsmis.
Kpim 3aranbHOKIIHIYHOTO Ta J1ab0pPaTOPHOr0 OOCTEKEHB, BCIM XBOPHM IIPOBOHIIOCS YJIBTPa3BYKOBE JOCIIKCHHS HAOPSIKINX
Ta/abo GOMIOYNX MPH MaNbHaLil Cyriao0iB, CyX0KHMIKIB Ta 3B'130K. ¥ po6oTi OyI10 NPOJEeMOHCTPOBAHO JiarHOCTHYHI MOKJIMBOCTI
YJIBTPa3ByKOBOTO JIOCII/PKEHHS 1JOI0 BHSBJICHHS BOTHMIL 3allaJIeHHS Y XBOPHX Ha ICOPIaTUYHUH apTPUT Ta BUIUJICHHS TPyl
XBOPHX 3 130JIbOBAHHM CHTE3UTOM Ta MOETHAHHSIM €HTE3UTY i3 CHHOBIITOM /IS IPOBeIeHHs quepeHIii0OBaHOT MPOTH3analbHOT
Tepamii.

Ku11040Bi cj10Ba: eHTE3UT, CHHOBIIT, IIcOpia3, IICOPIaTHYHUN apTHT, YIIbTPa3BYKOBE TOCIIPKCHHSI.

The study is a fragment of the research project “Features of the course, prognosis and treatment of comorbid diseases
in the pathology of internal organs, taking into account genetic, age and gender aspects”, state registration No. 0118U004461.

Psoriasis and psoriatic arthritis (PsA) are characterized by significant clinical heterogeneity due to
the possibility of developing various skin and nail plate lesions and involvement of the entheses, joints,
and spine in the autoimmune inflammatory process [3]. In the clinical picture of the disease, an isolated
lesion of one of the above-listed target organs and various combinations of such disorders can be observed
[2]. Among the clinical manifestations of PsA, a special place belongs to inflammation of entheses, which
are often the zones of primary localization of inflammation of the musculoskeletal system structures
associated with psoriasis. Enthesitis can lead to the emergence of a pronounced pain syndrome, decrease
patients' quality of life and contribute to the formation of refractoriness to treatment [1]. They can often be
observed in patients with psoriasis in the early stages of the disease. Sometimes, they are the only
manifestation of involvement in the musculoskeletal system's pathological process and are considered a
risk factor for further PsA development [9, 10, 14].

Along with the clinical examination of patients, an informative method of screening diagnosis of
enthesitis is ultrasonography, which allows detecting inflammatory changes in tendons and ligaments
(thickening and reduction of echogenicity with loss of fibrillar structure, effusion and thickening of tendons
and ligaments), and signs of structural damage in the form of calcifications in the projection of entheses,
marginal bone erosions and osteophytes in the place of attachment of tendons and ligaments [6, 12]. Many
studies noted the relevance of ultrasound and magnetic resonance imaging as methods of diagnosing
enthesitis in spondyloarthritis and PsA, validated the standards of changes detected by ultrasound and the
sonographic index of enthesitis activity in patients with PsA developed by the OMERACT Community [4,
7, 12, 13]. An important additional aspect of ultrasonography in the examination of patients with PsA can
also be the identification of foci of inflammation to distinguish isolated enthesitis and its combination with
inflammation of the synovial membrane of the joint, which allows for differential therapy.
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The purpose of the study was to assess the relationship between clinical manifestations and signs
of enthesitis, synovitis, and tendinitis detected by ultrasound in patients with psoriasis and psoriatic
arthritis.

Materials and methods. The study was based on the analysis of examination data of 56 patients
with psoriasis, who were first referred by dermatologists for consultation to a rheumatologist in connection
with pain syndrome in joints and muscle attachment points from 2020 to 2022. The duration of
musculoskeletal pain in these patients did not exceed 10 months and mean d 4 months. There were 30
women and 26 men in this group. The mean age was 46.4 years. At the time of inclusion of the patients in
the study, all of them had active manifestations of psoriasis. In 14 patients, the area of kin damage when
assessed by BSA (Body Surface Area) was <3 %. In the rest, it was 3 % or more, and the value of the PASI
index (Psoriasis Area and Severity Index) varied from 4 to 50. Palmar and plantar aponeurosis were
involved in 6 patients, inguinal and axillary skin areas — in 9, and nail damage —in 26 patients. Before
consulting a rheumatologist, the following drugs were used for psoriasis: methotrexate at a dose of 10 mg
per week in combination with folic acid 5 mg per week (n=6); golimumab 50 mg per month (n=4). The
duration of psoriasis ranged from 3 months to 26 years.

Clinical examination of all psoriasis patients with articular and muscular manifestations included
palpation of joints and entheses, determination of the amount of active and passive movements in the
affected joints, and evaluation of the sensitivity of 18 sensitive zones. In addition, the content of C-reactive
protein (CRP), rheumatoid factor (RF), and the presence of HLA-B27 antigen in the blood was determined,
and x-rays of the joints and spine and ultrasonography were performed if required. The severity of enthesitis
was evaluated according to the LEI (Leeds Enthesitis Index) index [11], arthritis activity — according to the
DAS28-CRP (Disease Activity Score), and the functional activity of patients — according to the HAQ-DI
(Health Assessment Questionnaire Disability Index).

All patients underwent ultrasonography of swollen and/or painful joints, tendons of the quadriceps
and triceps muscles, proximal and distal ligaments of the patella, Achilles tendon, plantar aponeurosis, as
well as areas of the lateral epicondyle of the humerus and the medial condyle of the femur. The Radmir
Ultima PA Expert device (Radmir, Ukraine) with a linear sensor (7.5—15 MHz frequency) was used, and a
Doppler energy study with a pulse frequency of 6.6 MHz was also performed. During ultrasonography,
according to the definition of OMERACT, the signs of enthesitis were considered to be a decrease in the
echogenicity of the tendon/ligament enthesis with loss of the normal fibrillar structure, thickening of
tendons/ligaments in the enthesis zone, enthesophytes (protruding bony structures above the general level
of the marginal bone in the enthesis zone), calcifications, bone erosions in the enthesis zone, the appearance
of Doppler signals in the enthesis at a distance of less than 2 mm from the place of attachment of the
ligament or tendon to the bone [5]. The degree of expressiveness of ultrasonographic signs of enthesitis in
patients with PsA was evaluated according to the MASEI index (Madrid Sonographic Enthesitis Index),
which takes into account the nature of enthesitis changes in six localizations, mainly in the lower
extremities [8].

The diagnosis of PsA was established according to the CASPAR criteria [15]. A clinical sign of
enthesitis was pain on palpation in the projection of the enthesis, and a sign of arthritis was pain on
palpation and/or swelling of the joint.

The obtained data was processed using Statistica 6.0 (StatSoft Inc., USA). The Mann-Whitney test
assessed the statistical significance of the differences. Spearman correlation analysis was used to assess the
relationship between parameters. Differences and associations were considered statistically significant at
p<0.05. Quantitative data are presented as the median and interquartile range (Me [25th; 75th percentiles]).

Results of the study and their discussion. Based on the data of a comprehensive examination of
56 patients with psoriasis who were first referred to a rheumatologist in connection with musculoskeletal
pain with a duration of no more than 12 months, the diagnosis of PsA was established in 42 (74.7 %).

Palpatory tenderness in the area of entheses was determined in 26 of 56 patients with PsA (45.8 %),
the mean value of the Enthesitis Index LEI was 2.2 [1.2; 2.6], the mean number of painful joints is 3.6 [1.8;
6.0], the mean number of swollen joints is 5.2 [2.4; 7.3], the mean value of the DAS28-CRP index is 3.7
[2.8; 4,4].

During ultrasonography, enthesis changes in at least one studied area were detected in 38 out of 56
patients with PsA (67.7 %). At the same time, signs characteristic of an active inflammatory process in
entheses were observed in 27 (47.9 %) patients: a decrease in tendon/ligament echogenicity with loss of
fibrillar structure — in 22 (39.3 %), thickening of the tendon at the site of attachment to the bone — in 28
(49.2 %); the appearance of Doppler signals in the projection of entheses — in 12 (22.3 %)).
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Fig. 1. Ultrasonographic signs of active enthesitis in the Fig. 2. Ultrasonographic signs of active enthesitis of the
distal part of the bunion are presented: thickening, reduced Achilles tendon are presented: local thickening, reduced
echogenicity and loss of homogeneity, and scattered Doppler echogenicity, and heterogeneity of the tendon at the point of
signals. attachment to the heel bone.

In 15 (24.6 %) patients, ultrasonography revealed signs of structural damage to the entheses:
enthesophytes — in 5 (8.8 %), calcifications — in 10 (16.5 %), bone erosions in the place of tendon
attachment —in 8 (14.4 %). The mean value of the MASEI index was 9.2 [7.6; 12.0]: inflammatory domains
— 6.4 [4.4; 9.7], domains of structural damage — 3.4 [2.3; 5,9]. In all patients with palpable tenderness in
the area of entheses, signs of active synovitis, including swelling, thickening, and increased blood flow,
were determined by ultrasonography. In 3 patients with PsA and 5 with psoriasis, signs of active enthesitis
detected by ultrasound were clinically asymptomatic. During ultrasonography, signs of structural damage
in the entheses area (calcifications, enthesophytes and marginal erosions of bone at the site of entheses)
were observed only in 7 patients with palpable tenderness in the area of entheses. In 9 (15.3 %) patients,
the signs of structural damage of entheses detected by ultrasound were not accompanied by clinical and
ultrasonographic signs of active enthesitis.

Thickening of the synovial membrane of the joints during ultrasound was detected in 23 (41.0 %)
patients. Doppler signals in the projection of the synovial membrane were determined in 17 (30 %)
patients, and effusion in the joint cavity —in 14 (25.4 %) patients. Tendinitis was detected in 20 (35.2 %)
patients. Bone erosions of articular surfaces were found in 3 (5.8 %) and osteophytes — in 9 (15.6 %)
patients.

In 13 (23.8 %) patients, ultrasonography
revealed isolated signs of an active inflammatory
process in the entheses (active enthesitis), in 18
(31.5%) patients, they were combined with
synovitis, and in 11 (20.5 %) — with tendinitis. At
the same time, tendinitis was accompanied by
ultrasonographic signs of synovitis in all cases.

A correlation analysis of medium strength
was found between the values of the MASEI
ultrasonographic index and the clinical indices of
arthritis activity, enthesitis and functional activity of
the joints. The correlation coefficient between the
MASEI and LEI indices was 0.63; between MASEI
(inflammatory domains) and LEI — 0.72; between

Fig. 3. Ultrasonographic signs of structural damage without MASEL (structural damage domains) and LEI —
signs of active enthesis inflammation were presented: isolated (.45; between MASEI and DAS28-CRP — 0.34;
scattered calcifications in the distal part of the Achilles tendon. between MASEI and HAQ-DI was 0.47.

In patients with PsA, during ultrasonography, signs of an active inflammatory process in the
entheses of tendons and ligaments, as well as in the synovial membranes of joints, were detected more
often than in patients with psoriasis who did not meet the CASPAR criteria. In addition, erosions in the
projection of entheses were most often observed in patients with PsA. The frequency of calcifications and
enthesophyte detection in the compared groups of patients did not differ (Table 1).
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Table 1
Comparative analysis of ultrasonography results in patients with PsA
and the skin form of psoriasis
. All patients.under PsA patients Pgtients Wit.h
Signs observation (n=42) skin psoriasis p*
(n=56) (n=14)
Reduced tendon/ligament echogenicity with loss of
bl Strasture f (%) gemerty 22 (39.3) 19 (45.2) 3(21.42) 0.002
Tendon/ligament thickening at the enthesis site n ( %) 27 (47.9) 23 (54.76) 4 (28.6) 0.002
Appearance of Doppler signals in the enthesis
prfc’)lj?’ection (%) Ppict Sig 12 (22.3) 11 (26.1) 1 (6.6) 0.004
Enthesophytes n ( %) 5(8.8) 4(9.5) 1 (6.6) 0.780
Calcifications n ( %) 10 (16.5) 7 (16.6) 3(21.4) 0.988
Marginal bone erosions in the area of enthesis n ( %) 8 (14.4) 7 (16.6) 1 (6.6) 0.022
MASEI index, Me [25th; 75th percentile] [7.6?.122.0] [8.é;21'10] [3.431;2.8] 0.008
Yalue of the inflammation domains of the MASEI 6.4 10.3 0.4 0.017
index [4.4;9.7] [4.4;14.7] [0.2; 0.6]
Signs of active inflammation in entheses n ( %) 13 (23.8)
The Valu.e of domains of structural damage of the 32 3.8 2.6 0093
MASEI index, Me [25th; 75th percentiles] n ( %) [2.2;5.6] [1.9; 6.6] [1.1;3.0]
Signs of structural damage to entheses 15 (24.6) 15 (35.7) 0 (0) 0.094
Signs of enthesitis n ( %) 14 13 (30.9) 1(7.1) 0.038
Synovitis n ( %) 18 (31.5) 17 (40.4) 1(7.1) 0.001
Tendinitis n ( %) 11 (20.5) 10 (23.8) 1(7.1) 0.001

Note: PsA is psoriatic arthritis; * — statistically significant differences between groups of patients with PSA and psoriasis;

MASEI — Madrid Sonographic Enthesitis Index.

In patients with active enthesitis, compared to other patients with psoriasis, signs of nail damage
were observed more often, more pronounced changes and functional disorders of the joints were noted, and
a higher level of C-reactive protein (Table 2). Other indices did not differ significantly.

Table 2
Comparative analysis of clinical and laboratory data in patients depending on detecting signs
of enthesitis during ultrasonography.
Parameters Patients with enthesitis | Patients without enthesitis P
(n=27) (n=29)
PASTindex [18.23?55.5] [19.371 '27.1] 0.348
Nail lesions n ( %) 12 (44.4) 6(20.7) 0.042
Palmar and plantar lesions n ( %) 4 (14.8) 517.2) 0.137
Lesions of axillary and inguinal areas n ( %) 5(18.5) 2(6.9) 0.215
The number of painful joints, Me [25th; 75th percentile] 5.9[2.9; 6.7] 1.7 [0.7; 3.2] 0.014
The number of swollen joints, Me [25th; 75th percentile] 4.9[2.4;5.8] 1.3[0.8; 3.0] 0.055
DAS28-CRP index, Me [25th; 75th percentile] 4.5[3.3;5.7] 2.8[2.1;4.2] 0.024
HAQ-DI index, Me [25th; 75th percentile] 2.34[1.8; 3.8] 1.26 [1.0; 1.75] 0.033
CRP (mg/L), Me [25th; 75th percentile] 9.3[5.1; 8.9] 3.6[2.8;5.2] 0.027
HLA-B27+ n (%) 9(33.3) 3(10.34) 0.086

Note: * — statistically significant differences between groups of patients with enthesitis and without enthesitis; PASI — Psoriasis
Area and Severity Index; DAS28-CRP- Disease Activity Score in modification using C-reactive protein; HAQ-DI — Health Assessment

Questionnaire Disability Index; CRP — C-reactive protein

In order to determine the peculiarities of the course of the disease in patients with isolated active
enthesitis, two groups of patients were selected. In the first group, ultrasound showed signs of active
enthesitis without synovitis and tendinitis (n=13). In the second group, enthesitis was accompanied by

synovitis (n=18).

Patients with isolated enthesitis compared to patients with a combination of enthesitis and synovitis
had less pronounced clinical signs of enthesitis and functional joint disorders according to the HAQ-DI,
lower values of the LEI index and lower CRP levels in the absence of differences in the features of skin
and nail plate lesions, as well as in the frequency of HLA-B27 antigen detection.
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In many clinical studies using ultrasonography, it has been demonstrated that enthesitis is the
earliest and most common manifestation of the inflammatory process in patients with PsA. The frequency
of detecting signs of active enthesitis and its consequences in osteoproliferation and calcification by
ultrasonography varies from 27.8 to 90 % [12]. A feature of our patients, in contrast to patients included in
other studies, is a relatively short duration of pain (the mean duration of pain before the start of the
examination was 4 [0.8; 8.1] months), which in part of the patients corresponded to the early period of PsA
in the absence of targeted essential therapy.

In this study, a high level of correlation between clinical and ultrasonographic signs of enthesitis was
noted. The correlation coefficient between clinical and ultrasonographic enthesitis indices was 0.71 (for
inflammatory domains of the MASEI index). The study results show that ultrasonography can differentiate
isolated enthesitis and the combination of enthesitis with synovitis and tendinitis in patients with PsA.
Significant differences in the clinical symptoms of the disease were found between these groups. Thus,
patients with enthesitis combined with synovitis had more pronounced functional disorders, clinical
manifestations of enthesitis, and signs of systemic inflammation. Taking into account certain differences in
the recommendations for the treatment of enthesitis and arthritis, the use of ultrasonography can be of great
importance for choosing the tactics of adequate differentiated therapy of PsA, in particular for deciding on
the appointment of methotrexate and other primary anti-inflammatory disease-modifying drugs.

In this study, signs of structural damage to entheses (calcifications, enthesophytes, and bone
erosions) during ultrasound were determined in 25.6 % of patients with a short history of clinically
pronounced enthesitis and in 15.4 % of patients without clinical and ultrasonographic signs of active
enthesitis. These data are consistent with the results of other studies, in which, in many patients with
psoriasis without clinical symptoms of musculoskeletal inflammation, ultrasonography also revealed a
violation of the structure of entheses, which was considered a consequence of the subclinical course of
enthesitis in patients with psoriasis [14]. These data confirm the hypothesis about the importance of enthesis
inflammation in patients with PsA and open perspectives for studying the possibilities of preventive therapy
in this category of patients with psoriasis.

742 /4

According to our study's results, a high correlation level between clinical and ultrasonographic
signs of enthesitis was noted; the correlation coefficient between clinical and ultrasonographic indices of
enthesitis was 0.71 (for the inflammatory domains of the MASEI index). The results of the study show that
ultrasonography can differentiate isolated enthesitis and the combination of enthesitis with synovitis and
tendinitis in patients with PsA. Significant differences in the clinical symptoms of the disease were found
between these groups. Thus, ultrasonography can be of great importance for choosing the tactics of
adequate differentiated therapy of PsA, in particular for solving the issue of prescribing methotrexate and
other essential anti-inflammatory disease-modifying drugs.
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ANXIETY, DEPRESSION, DYSFUNCTION OF THE AUTONOMIC NERVOUS SYSTEM
AND THEIR CORRELATIONS DURING COVID-19 PANDEMIC
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The purpose of the study was to explore correlations between psychological and regulatory mechanisms in the development
of autonomic nervous system dysfunction in response to stressors during the COVID-19 pandemic. 133 students were examined.
HADS, PSS-10, State-aR questionnaires were used. Dysfunction of the autonomic nervous system was determined according to A.M.
Wein and based on heart rate variability analysis. 37.0 % of respondents had symptoms of anxiety, 38.1 % had subclinical and clinical
symptoms of depression, 99.1 % had a moderate and high level of subjective stress. Altered heart rate variability was noted in
individuals with subclinical and clinical signs of depression. There were positive correlations between levels of anxiety and depression
(R=0.50, p<0.001), anxiety and stress (R=0.28, p<0.01), anxiety and ANS dysfunction index (R=0.23, p<0.01), depression and ANS
dysfunction index (R=0.30, p<0.005), negative correlations — between levels of anxiety and the total index of autonomic regulation
aR (R=-0.45, p<0.001), depression and the total index of autonomic regulation aR (R=-0.29, p<0.01).

Key words: stress, anxiety, depression, autonomic nervous system, COVID-19 pandemic, international students
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B3AEMO3B’SI30K TPUBOI'H, JENPECII TA JUC®YHKIIi ABTOHOMHOI HEPBOBOI
CUCTEMM M1 YAC NAHJAEMII COVID-19

Meroro nocuimkeHHs Oya0 BUBYCHHS B3a€MO3B'SI3KY IICHXOJIOTIYHUX 1 PETYISITOPHAX MEXaHi3MIB PO3BUTKY AUCHYHKIIIT
ABTOHOMHOI HEPBOBOI CHCTEMH Y BIAIOBiAb Ha cTpecoBi dakropu mix gac mangemii COVID-19. Byno obctexeno 133 crynenra.
BukopucroByBanu onutyBansaukn HADS, PSS-10, State-aR. [{ncdyHkIiito aBTOHOMHOT HEpBOBOI CHCTEMH BH3Hadaiy 3a A.M.
BeiiHoM Ta Ha OCHOBI aHaJi3y BapiabenbHOCTI ceprieBoro putMy. Cepen koroptu obcrexxeHux y 37,0 % BimMmidanuch nposiBH
TpuBoru ta 38,1 % manu cyOKJIiHIYHI Ta KIiHIYHI MposByU aenpecii. [loMipHUIA Ta BUCOKHMH PiBEHb CY0'€KTHBHOIO CTPECY Main
99,1 % onuranux. Y oci0 3 CyOKIiHIYHMMM Ta KIiHIYHUMH O3HAKaMH JAenpecii Bi3Haya1ach 3MiHeHa BapiaOesIbHICTh CEpLEBOro
putmy. IIpsimi 38’ s13ku Oy Mixk piBHsIMU TpuBorH Ta genpecii (R=0,50, p<0,001), rpusoru ta crpecy (R=0,28, p<0,01), TpuBoru
Ta nokazHuka mucdynknii AHC (R=0,23, p<0,05), nempecii ta aucpynkuii AHC (R=0,30, p<0,005), 3B0poTHI — MiXK piBHEM
TPHBOTHU Ta CYMapHOTO MOKa3HUKa aBTOHOMHOI peryisimii aR (R=-0,45, p<0,001), mixx piBHEM Aempecii Ta cyMapHOTO MOKa3HUKA
aBToHOMHOI perymsmii aR (R=-0,29, p<0,01).

KitrouoBi ciioBa: ctpec, TPUBOXKHICTB, JICTIPECis, aBTOHOMHA HepBoBa cucteMa, nanaemis COVID-19, iHo3eMHi CTyICHTH

The study is a fragment of the research project “Study of the role of exogenous and endogenous factors in the regulation
of protective and adaptive systems of the body”, state registration No 0118U004460.

Since the beginning of the COVID-19 pandemic, there has been a deterioration in people's
mental health. The prevalence of such symptoms as stress, anxiety, and depression increased by 25 %
in the first year of the pandemic, according to the World Health Organization’s (WHO) data [12].
During the pandemic, people faced numerous stressors, such as social isolation, restrictions on work,
and communication with loved ones. Being alone, feeling a constant fear of infection, the suffering
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