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Peslome

Llens — onpeaenuTb KNMHMKO-N1abopaTopHble B3aMOCBA3M YPOBHA PaCTBOPUMOrO CTUMYNUPYIOLLEro ¢pakTopa pocTa, SKCMPeCcCUpYoLLerocs reHom
2 (sST2), c nokasaTensiMK, XapaKTepU3yOLMMU Pa3BUTHE CEPAEYHO-COCYANCTON NaTOMOM MM Y NALMEHTOB CO cnoHannoapTputamm (CnA). MaTepua-
nbl v MeToabl. O6ces0BaHO 46 naumeHToB co CrA, us HUX 40 (87 %) ¢ aHKMNO3UPYIOWMM CIOHAUANTOM, 6 (13 %) — C NCOpUaTUYECKUM apTPUTOM.
CpeaHuii Bo3pacT nauuneHToB — 39,2+10,2 net. Cpean o6cnesoBaHHbIX 36 (78,3 %) My»uuH, 10 (21,7 %) meHwuH. U3 32 06cne0BaHHbIX NaLMEHTOB
y 27 (84,4 %) BbisieneH HLA-B27. [in1s oueHKM akTBHOCTM CnA mcnosib3oBanm uHaekcbl BASDAI n ASDAS, yunTbiBan 3Ha4Y€HWA CKOPOCTM OCesaHus
3puTpounToB 1 C-peakTMBHOro 6e/Ka; onpegensnm ypoBHu GpakTopa HeKpo3sa onyxoaun-anbda, N-TepMUHanbHOro pparMeHTa MO3roBOro HaTpuity-
petuyeckoro nentnaa (NT-proBNP), uHTepneitkuHa-6, sST2 B cbiBOPOTKe KpoBU. OLLeHMBaNV TPAANLMOHHbIE GaKTOPbl CEPAEYHO-COCYANCTOrO pU-
CKa, CKOPOCTb PacnpoCTpaHeHusi My/ibcoBoVi BoAHbI B aopTe (CMBA), pe3y/ibTaThl CTaHAAPTHOM 3/1€KTPOKapAVOrpadum, TPaHCTOPaKabHOM IXOKap-
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Anorpadum, AynaeKCHOro Uccneo0BaHUs COHHbIX apTepuii. PesyabTaTbl. CpeaHuit ypoBeHb sST2 coctaBua 33,34+11,2 Hr/ma, ypoBeHb sST2 Bbile
MOpOroBoro 3HayeHus 3adpukcmposaH y 19 (41,3 %) naumeHToB. 3HaUMMbIX B3aUMOCBA3EN MEXAY YPOBHEM sST2 1 noKasaTenaMu akTueHocTv CnA,
napameTpamu 3XoKapAnorpadun, HapyLLeHUAMU puTMa U/Uav NPOBOAUMOCTU Ha 3/IEKTPOKapANOrpaMMax He 06HapyeHo. Y nalneHTOB C ypOBHEM
sST2 Bblwe cpeaHero otMeyeHa 6osiee Bbicokas CMBA (p=0,036); yposeHb NT-proBNP vauue 6bi1 NOBbILWEH Y MALMEHTOB C BbICOKMM YPOBHEM SST2
(p=0,085). Y nauueHTOB, NONYHaKOLWMX FrEHHO-UHKEHEpPHble BUONOrMYeCcKMe npenapaThbl B CBA3U C BbICOKON aKTUBHOCTbIO CnA, oTMeveHbl 6osee
BbICOKMe ypoBHM sST2 (p=0,039). 3akntouenue. Y 41,3 % naymeHTtos co CnA ycTaHOB/NEH YpoBeHb sST2 Bbilie NOPOroBoro 3HayeHus. MosbiweHne
ypoBH#A sST2 accouunpyetcsa ¢ yBeanyernvem CMBA v nosbiweHneM yposHa NT-proBNP, 4To MOXeT cBUAeTeNIbCTBOBaTb O HaYaBLUMXCA NpoLeccax
peMogenvpoBaHusa MUoKapaa, $nubpose MMOKapAa U HauasibHbIX 3Tanax pasBUTUA CepAeYHON HeA0CTaTOYHOCTU. MoyYeHHble HOBbIE AaHHble CBU-
[eTeIbCTBYIOT O Lje/1eCO06pa3HOCTU NIaHUPOBAHUA U BbINOJIHEHMSA 60/1ee KPYMHbIX MPOCNEKTUBHBIX MCCAeA0BaHUIA NaumeHToB co CnA Ans paHHero
BbIIBNIEHUSA JOKJINHNYECKMX MPU3HAKOB MOPaXKeHUA CepAEYHO-COCYANCTON CUCTEMBI, MPOLLECCOB PEMOAEMPOBAHUA MUOKAPAA, OLeHKN 3 deKTmB-
HOCTW NPOBOAMMON Tepanuu.
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Abstract

Aim to determine the clinical and laboratory relationships of the level of soluble stimulating growth factor expressed by genome 2 (sST2) with
indicators characterizing the development of cardiovascular pathology in patients with spondyloarthritis (SPA). Materials and methods. A total of
46 patients aged 39.2 + 10.2 years with SpA (including 40 (87 %) with ankylosing spondylitis, 6 (13 %) with psoriatic arthritis) were examined. There
were 36 (78.3 %) males, 10 (21.7 %) females among the enrolled patients. 27 (84.4 %) of 32 examined patients had HLA-B27. To assess the disease
activity the BASDAI and ASDAS scores were used, the erythrocyte sedimentation rate and C-reactive protein values were measured; the levels of
tumor necrosis factor-alpha (TNF-alpha), N-terminal fragment of brain natriuretic peptide (NT-proBNP), interleukin-6 (IL-6), sST2 in blood serum
were evaluated. Traditional cardiovascular risk factors, aortic pulse wave velocity (PWVAo), the results of standard electrocardiography, transthoracic
echocardiography, carotid duplex ultrasonography were assessed. Results. The mean sST2 level was 33.34+11.2 ng/ml, an sST2 concentration
above the threshold value was found in 19 (41.3 %) patients. No significant relationships between serum sST2 level and disease activity indicators,
echocardiographic parameters, rhythm and/or conduction disturbances on electrocardiograms were found. A higher PWVAo was noted in patients
with sST2 level above the average (p=0.036); the level of NT-proBNP was more often increased in patients with high levels of sST2 (p=0.085). Higher
sST2 concentrations were found in patients treated with biological disease-modifying antirheumatic drugs due to the high disease activity (p=0.039).
Conclusion. An increase in sST2 levels was found in 41.3 % of patients with SpA. An increase in serum sST2 concentration is associated with an
elevated PWVAo and an increase in the level of NT-proBNP, which may indicate incipient cardiac remodeling, cardiac fibrosis, and the initial stages
of the development of heart failure. The new data obtained indicate the advisability of planning and performing larger prospective studies of patients
with SpA for the early detection of preclinical signs of damage to the cardiovascular system, cardiac remodeling, and assessment of the effectiveness
of therapy.
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aPWV — aortic pulse wave velocity, AS — ankylosing spondylitis, ASDAS — Ankylosing Spondylitis Disease Activity Score, BASDAI — Bath
Ankylosing Spondylitis Disease Activity Index, CRP — C-reactive protein, CVD — cardiovascular disease, CVR — cardiovascular risk, DMARDs —
basic disease-modifying antirheumatic drugs, ECG — electrocardiography, EchoCG — echocardiography, ESR — erythrocyte sedimentation rate,
GEBDs — genetically engineered biological drugs, HLA-B27 — human leukocyte antigen-B27, IL-6 — interleukin-6, IMT — intima-media thickness,
NSAIDs — non-steroidal anti-inflammatory drugs, NT-proBNP — N-terminal fragment of brain natriuretic peptide, PsA — psoriatic arthritis ,
SpA — spondyloarthritis, sST2 — soluble stimulating growth factor expressed by genome 2, ST2 — stimulating growth factor expressed by genome 2,
TNF-a — tumor necrosis factor-alpha
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Introduction

The medical and social significance of spondyloar-
thritis (SpA) is determined not only by deterioration of
quality of life but also by its short duration, primarily
due to damage to the cardiovascular system [1]. It has
been shown that the incidence of cardiovascular diseases
(CVD) in patients with SpA is higher than in the overall
population [1]. This may be due to a higher prevalence
of standard CVD risk factors associated with active sys-
temic inflammation and endothelial dysfunction [2-4],
hypercoagulability due to chronic systemic inflamma-
tion [3], and participation of several pro-inflammatory
cytokines (tumor necrosis factor-alpha (TNFa ) and
interleukins (IL) -1, -6) in atherogenesis [2, 5, 6]. The
development of CVD can also be influenced by ongoing
treatment: TNFa inhibitors and long-term use of non-
steroidal anti-inflammatory drugs (NSAIDs), which
reduce the risk of CVD due to their anti-inflammatory
activity [7, 8]. In ankylosing spondylitis (AS), the most
common disease of the SpA group, the aortic valve and
aortic bulb are often affected, rhythm and conduction
disorders develop, as well as myocardial infarction, dia-
stolic dysfunction and decreased reserve of coronary
blood flow [9].

In this regard, the pathology of the cardiovascu-
lar system should be identified as soon as possible. The
well-studied N-terminal fragment of the brain natriuretic
peptide (NT-proBNP) is a marker of “hemodynamic”
myocardial stress, while the stimulating growth factor
expressed by gene 2 (ST2) can be considered a marker of
“mechanical” myocardial stress [10]. ST2 protein belongs
to the IL-1 family and has four isoforms; soluble ST2
(sST2) is of particular interest [11]. It competitively binds
to IL-33, which is released from damaged or necrotic cells
and prevents the development of the cardioprotective
effect [11]. Vascular endothelial cells were found to be the
main source of sST2 [11, 12]. There are also studies that
confirm the involvement of sST2 in the pathogenesis of
many inflammatory diseases. Patients with AS have higher
levels of sST2 than patients of the control group, and an
association with the parameters of disease activity was
found [13, 14]. In psoriatic arthritis (PsA), patients with
atherosclerotic plaques in carotid arteries have higher
levels of sST2 [15]. Soluble sST2 can be considered one
of the “bridges” between inflammation and fibrosis in AS
[14]. In this regard, the role of sST2 in the early diagnosis
of the pathology of the cardiovascular system in patients
with SpA is of particular interest.

The objective is to determine clinical and laboratory
relationships between the level of soluble stimulating
growth factor expressed by gene 2 (sST2) and the param-
eters characterizing the development of cardiovascular
pathology in patients with spondyloarthritis (SpA).

Materials and methods

Forty-six patients with SpA were examined, includ-
ing 40 (87 %) patients with AS who met the international

New York criteria (1984), six (13 %) patients with PsA
who met the CASPAR criteria (2006). The mean age of
the patients was 39.2 + 10.2 years. There were 36 (78.3 %)
male and 10 (21.7%) female patients. Twenty-seven
(84.4 %) of the 32 examined patients had human leuko-
cyte antigen-B27 (HLA-B27).

BASDATI (Bath Ankylosing Spondylitis Disease Activ-
ity Index) and ASDAS (Ankylosing Spondylitis Disease
Activity Score) scales were used to assess the disease
activity. Sacroiliitis (SI) stage was assessed according to
Kellgren (1966). Peripheral joint arthritis and coxitis,
dactylitis, enthesitis, current or past uveitis, family his-
tory of SpA, and age of disease onset were considered.
Serum levels of TNFa, NT-proBNP, IL-6, and sST2 were
analyzed.

The investigated parameters in patients were deter-
mined by enzyme immunoassay using commercial
reagent kits. To determine NT-proBNP, we used the
NTproBNP-IFA-BEST reagent kit (ZAO Vektor-Best,
Novosibirsk, Russia), for IL-6 — Interleukin-6-IFA-BEST
kit (ZAO Vektor-Best, Novosibirsk, Russia), for TNF-
alpha — Alpha-FNO-IFA-BEST kit (ZAO Vektor-Best,
Novosibirsk, Russia), for sST2 — Presage ST2 Assay
kit (ZAO BioKhimMak, Moscow, Russia). The level of
NT-proBNP < 125 pg/mL was considered normal, the
threshold value for sST2 was < 35 ng/mL [10].

The following conventional cardiovascular risk
factors (CVRs) were considered: age, smoking, over-
weight/obesity, hypercholesterolemia, family history;
arterial hypertension; cardiovascular risk (CVR) was
defined using QRISK3. Results of standard electrocar-
diography (ECG) and transthoracic echocardiography
(EchoCG) were evaluated. Aortic pulse wave velocity
(aPWV) was determined via the oscillographic method
using the TensioClinic arteriograph (Tensiomed,
Hungary).

The thickness of the intima-media complex (IMT)
was determined with duplex ultrasound of carotid arter-
ies using the Acuson 128 XP/100 ultrasound system
equipped with a 7 MHz phased array linear transducer.
IMT was measured in carotid arteries at three points: in
the area of bifurcation of the common carotid artery, in
the common carotid and internal carotid arteries (10 mm
proximal and distal to the bifurcation); the structure
of the wall and the diameter of the vessel lumen were
assessed. Mean IMT was calculated (the sum of IMT
values at three points in both carotid arteries/6), and the
presence of atherosclerotic plaques was detected.

The nature of the quantitative trait distribution was
evaluated using the Shapiro-Wilk test; distribution at p
> 0.05 was considered normal. Quantitative traits with
normal distribution were described with the indica-
tion of the arithmetic mean (M) and standard deviation
(SD). Quantitative traits with non-normal distribution
were described with the median value (Me) and upper
and lower quartiles [Q1; Q3]. Comparison of two inde-
pendent groups of quantitative traits with normal dis-
tribution was carried out using Student’s t-test. Com-
parison of two independent groups of quantitative traits
with non-normal distribution was carried out using the
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Mann-Whitney test. Pearson’s x* test or Fisher’s exact test
were used to assess differences in the frequency of the
trait in two independent groups. Relationships between
two qualitative traits with normal distribution were ana-
lyzed by calculating the Pearson correlation coefficient.
Relationships between two qualitative traits with non-
normal distribution were analyzed by calculating the
non-parametric Spearman coefficient. Differences and
relationships were considered statistically significant at
p < 0.05; p < 0.1 was considered as a trend towards a sig-
nificant difference or relationship between parameters.

Results

Most of the examined patients were middle-aged
male individuals, the average duration of the disease was
15.9 + 7.5 years, 35 (76.1 %) patients demonstrated high
and very high activity of the disease. The description of
SpA in the examined patients is presented in Table 1.

Among the conventional factors of cardiovascular
risk in the examined patients were the high prevalence
of overweight, smoking, hypercholesterolemia and arte-
rial hypertension (Table 2). All patients had no signs of
coronary heart disease or heart failure. Results of ECG
demonstrate rhythm disorders in 10 (21.7 %) patients,
and conduction disorders in 7 (15.2%) patients. Three
(6.5 %) patients had left ventricular hypertrophy.

Relationships between the level of NT-proBNP and
laboratory parameters of disease activity were revealed:
ESR (R =0.432, p = 0.003), CRP (R = 0.343, p = 0.024),
TNFa (R = 0.451, p = 0.011), and ASDAS score (R =
0.330, p = 0.025); relationships were found between the
levels of IL-6 and CRP (R = 0.536, p = 0.003), the level of
TNF-a (R = 0.458, p = 0.01).

The mean value of sST-2 level was 33.34 + 11.2 ng/mL;
sST-2 level above the threshold value of 35 ng/mL was
found in 19 (41.3%) patients. No significant relation-
ships between the sST2 level and SpA activity parameters,

Table 1. Characteristics of spondyloarthritis in the examined patients

Characteristics All patients (n=46) M+SD /| sST-2 > 35 ng/ml (n=19) sST-2 < 35 ng/ml (n=27)
Me [Q1;Q3] / n (%) M=SD / Me [Q1;Q3] / n (%) | M+SD / Me [Q1;Q3] / n (%) P

Age, years 39,2+10,2 41,7£11,2 37,4+9,2 0,159
Men 36 (78,3 %) 16 (84,2 %) 20 (74,1 %) 0.328
Women 10 (21,7 %) 3 (15,8 %) 7 (25,9 %) ?
Age of debut, years 21 [17;28] 21 [20;31] 21,5+9,1 0,240
Debut at the age of 18 and younger
Yes 14 (30,4 %) 4 (21,1%) 10 (37,0 %) 0,246
No 32 (69,6 %) 15 (78,9 %) 17 (63,0 %)
Arthritis
Yes 35 (76,1 %) 15 (78,9 %) 20 (74,1 %) 0,492
No 11 (23,9 %) 4 (21,1 %) 7 (25,9 %)
Dactylitis
Yes 10 (21,7 %) 4 (21,1 %) 6 (22,2 %) 0,610
No 36 (78,3 %) 15 (78,9 %) 21 (77,8 %)
Enthesitis
Yes 16 (34,8 %) 6 (31,6 %) 10 (37,0 %) 0,702
No 30 (65,2 %) 13 (68,4 %) 17 (63,0 %)
Uveitis
Yes 15 (32,6 %) 7 (36,8 %) 8 (29,6 %) 0,607
No 31 (67,4 %) 12 (63,2 %) 19 (70,4 %)
Family history of the
spondyloarthritis 0.267
Yes 8 (17,4 %) 2 (10,5 %) 6 (22,2 %) ?
No 38 (82,6 %) 17 (89,5 %) 21 (77,8 %)
Sacroiliitis
1 stage 2 (4,3 %) 0 (0,0 %) 2 (7,4 %)
2 stage 10 (21,7 %) 7 (36,8 %) 3 (11,1 %) -
3 stage 15 (32,6 %) 6 (31,6 %) 9 (33,3%)
4 stage 19 (41,3 %) 6 (31,6 %) 13 (48,2 %)
ASDAS 3,5 [3,0;4,0] 3,7 [2,4;4,0] 3,5£1,0 0,973
BASDAI 5,5+2,2 5,4+2,5 5,5+2,0 0,769
ESR, mm/h 15,5 [8,0;26,0] 19,7£13,7 16,449,6 0,383
CRP, mg/ml 11,2 [23,0] 18,0+£13,9 11,0 [3,95;20,75] 0,301
TNF-a, pg/ml (n=31, n=15, n=16) 3,2 [2,4;6,3] 3,3 [2,4;7,0] 3,15 [2,5;4,9] 0,740
IL-6, pg/ml (n=31, n=15, n=16) 4,4 [2,0;11,7] 2,9 [1,7;12,6] 6,35 [2,3;10,48] 0,599

Notes: sST2 — soluble stimulating growth factor expressed by gene 2, ASDAS — Ankylosing Spondylitis Disease Activity Score, BASDAI — Bath Ankylosing Spondylitis Disease
Activity Index, ESR — the erythrocyte sedimentation rate, CRP — C-reactive protein, TNF-a — tumor necrosis factor-alpha, IL-6 — interleukin-6
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cardiovascular risk factors (except for age), EchoCG
parameters, rhythm and/or conduction disorders
on ECG were found. Patients with an above-average
sST2 level had higher aPWV (p=0.036).

Groups of patients with sST2 levels above 35 ng/mL
(n=19) and below 35 ng/mL (n = 27) were identified. The
average age of patients with sST2 levels above 35 ng/mL
was 41.7 + 11.2 years; this group included 16 (84.2 %)
men and 3 (15.8 %) women; 17 (89.5 %) patients with AS
and 2 (10.5 %) with PsA. Eleven (84.6 %) of the 13 exam-
ined patients were found to be carriers of HLA-B27. The

average age of patients with sST2 levels below the thresh-
old value was 37.4 + 9.2 years. This group included 20
(74.1 %) men and 7 (25.9 %) women; 23 (85.2 %) patients
with AS and 4 (14.8 %) with PsA. Sixteen (84.2 %) of the
19 examined patients were found to be carriers of HLA-
B27. The description of SpA in the examined patients
of the two groups is presented in Table 1, assessment
of the cardiovascular risk and state of the cardiovascu-
lar system — in Table 2. When comparing the studied
parameters, no significant differences were found. How-
ever, in patients with sST-2 levels above the threshold

Table 2. Traditional factors of cardiovascular risk, echocardiography parameters, the average thickness of the intima-
media complex and aortic pulse wave velocity in the examined patients with spondyloarthritis

Bce manmentnr / All

sST-2 > 35 ur/mn / sST-2 >

sST-2 <35 ur/mn/sST-2 <

Xapaxkrepucruku / Characteristics | patients (n=46) M+SD / Me | 35 ng/ml (n=19) M+SD / 35 ng/ml (n=27) M+SD / p
[Q1;Q3] / n (%) Me [QL;Q3] / n (%) Me [QL;Q3] / n (%)
Family history of early development
of coronary heart disease 0.233
Yes 10 (21,7 %) 3 (15,8 %) 7 (25,9 %) ’
No 36 (78,3 %) 36 (84,2 %) 36 (74,1 %)
Overweight/obesity
Yes 18 (39,1 %) 6 (31,6 %) 12 (44,4 %) 0,379
No 28 (60,9 %) 13 (68,4 %) 15 (55,6 %)
Smoking
Yes 15 (32,6 %) 3 (15,8 %) 12 (44,4 %) 0.101
No 27 (58,7 %) 14 (73,7 %) 13 (48,2 %) ?
In the anamnesis 4 (8,7%) 2 (10,5 %) 2 (7,4 %)
Arterial hypertension
Yes 18 (39,1 %) 7 (36,8 %) 11 (40,7 %) 0,912
No 28 (60,9 %) 12 (63,2 %) 16 (59,3 %)
Total cholesterol, mmol/l 4,9+1,0 4,6+1,1 4,6+0,9
. 0,954

Hypercholesterolemia
Yes 17 (37 %) 7 (36,8 %) 10 (37,0%) 0912
No 29 (63 %) 12 (63,2 %) 17 (63,0 %) ?
QRISK3 2,11[0,75;8,5] 2,11[0,7;11,6] 2,4 [0,68;6,68] 0,605
NT-proBNP, pg/ml 2,75 [0,0;52,7] 25,7 [0,0;86,2] 0,0 [0,0;43,2] 024
NT-proBNP level above the normal 5 (10,9 %) 4 (21,1 %) 1 (3,7 %) ’
level 0.085*
Normal level of NT-proBNP 41 (89,1 %) 15 (78,9 %) 26 (96,3 %) ?
sST-2, ng/ml 33,34+11,2 43,6 [38,5;46,4] 25,6£5,5 0,0001**
A hick f the intima-

verage thickness of the intima 0,717 [0,633;0,833] (n=39) 0,667 [0,621;0,796] (n=16) 0,764+0,149 (n=23) 0,263
media complex, mm
Atherosclerotic plaque n=39 n=16 n=23
Yes 8 (20,5 %) 4 (25,0 %) 4 (17,4 %) 0,425
No 31 (79,5 %) 12 (75,0 %) 19 (82,6 %)
Aortic pulse wave velocity, m/s 7,14 [6,73;8,74] (n=37) 7,61 [7,01;9,83] (n=14) 7,0 [6,68;8,62] (n=23) 0,077*
Diastolic function n=33 n=10 n=23
Yes, broken by the relaxation type 16 (48,5%) 5 (50,0 %) 11 (47,8 %) 0,603
No 17 (51,5%) 5 (50,0 %) 12 (52,2 %)
Ejection fraction, % 63,5+3,8 (n=33) 64,0+3,6 (n=10) 64,0 [61,425;65,75] (n=23) 0,867
Left ventricular hypertrophy (n=33) n=33 n=10 n=23
Yes 7 (21,2 %) 3 (30,0 %) 4 (16,7 %) 0,330
No 26 (78,8 %) 7 (70,0 %) 20 (83,3 %)
Condition of the aortic valve flaps n=33 n=10 n=23
Normal 10 (30,3 %) 2 (20,0 %) 8 (34,8 %) 0,339
Compacted 23 (69,7 %) 8 (80,0 %) 15 (65,2 %)
Condition of the aortic walls n=33 n=10 n=23
Normal 7 (21,2 %) 2 (20,0 %) 5(21,7 %) 0,648
Compacted 26 (78,8 %) 8 (80,0 %) 18 (78,3 %)

Notes: NT-proBNP — N-terminal fragment of brain natriuretic peptide. * — p<0,1, ** — p<0,05
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value, there was a tendency towards a more frequent
high level of NT-proBNP and higher aortic pulse wave
velocity (p = 0.085 and p = 0.077, respectively). The level
of sST2 above the threshold value probably indicates
early preclinical changes in the myocardium and vascu-
lar wall, i.e., remodeling processes.

All patients with sST2 levels above the threshold
were taking NSAIDs, 14 (73.7%) of them addition-
ally received synthetic DMARDs, 9 (47.4%) — geneti-
cally engineered biological drugs (GEBDs), while 7
(36.8 %) patients required a combination of DMARDs
and GEBDs to control disease activity, 11 (57.9%)
patients required additional oral glucocorticoids (GCs).
Among patients with sST2 levels below the threshold, 26
(96.3 %) were taking NSAIDs, 15 (55.6 %) were taking
DMARDs, and 7 (25.9 %) were taking GEBDs. The com-
bination of DMARDs and GEBDs was prescribed to 3
(11.1%) patients, oral GCs — to 12 (44.4 %) patients.
Patients with high disease activity and unable to achieve
remission at the previous stages of treatment and, there-
fore, receiving GEBDs, demonstrated higher levels of
sST2 (p = 0.039), which may also indicate the processes
of myocardial remodeling and fibrosis that have already
started.

Discussion

One of the tasks facing modern medicine is the detec-
tion of developing pathology as early as possible. There-
fore, there is a constant search for laboratory markers
that would be as informative as possible. The choice of
the optimal method for diagnosing damage to the cardio-
vascular system and myocardium in comorbid patients is
a huge challenge.

The role of several markers for diagnosing myo-
cardial stress is discussed. NT-proBNP is a more labile
parameter and, according to our results, it depends on
the activity of systemic inflammation at a given point in
time. Changes in the cardiovascular system in patients
with AS develop quite early, even before clinical mani-
festations; therefore, it is advisable to search for the
markers of this early damage to the heart and vascular
wall [14]. There is insufficient data in literature sources
on the role of sST2 in the pathogenesis of cardiovascu-
lar pathology in SpA. In our study, sST2 levels above the
threshold value were found in 41.3 % of patients with no
history of CVD, which may indicate changes in the car-
diovascular system. However, sST2 level is not associated
with laboratory parameters of the activity of systemic
inflammation at a given point in time, which differs from
the available literature data, as in the case of studying
patients with AS [13]. Information about sST2 levels in
rheumatoid arthritis is also contradictory: despite the
absence of a clear relationship between sST2 levels and
parameters of disease activity, according to some stud-
ies, there are lower levels of sST2 in patients with a good
response to basic treatment [16]. A number of large
studies (CORONA, PHFS) demonstrated the prognos-
tic value of sST2 level [10]. Therefore, a more complete
assessment of the value of sST2 level in patients with SpA

requires further follow-up, with the allocation of patients
with an elevated level of this marker to a high-risk group.

Conclusion

The sST2 level was above the threshold value in
41.3 % of patients with SpA. An increase in the sST2 level
is associated with increased aortic pulse wave velocity
and increased NT-proBNP level, which may indicate
the onset of myocardial remodeling, myocardial fibro-
sis, and the initial stages of heart failure. The new results
obtained suggest there is a need to plan and conduct
larger prospective studies on patients with SpA for the
early detection of preclinical signs of damage to the car-
diovascular system, myocardial remodeling processes,
and evaluation of the effectiveness of ongoing therapy.

Limitations

The study was conducted on a small sample of
patients, with follow-up starting at different stages of the
disease, with different duration and different treatment.
Extrapolating the results of this study to all patients with
SpA should be done with caution.
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