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CLINICAL AND LABORATORY SIGNIFICANCE OF
ENDOTHELIAL DYSFUNCTION AND HEMOSTATIC
ALTERATIONS IN THE EARLY STAGES OF
RHEUMATOID ARTHRITIS
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and Laboratory Medicine, PhD researcher
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Babajanova Shaira Agzamovna

Tashkent State Medical University, Doctor of Medical Sciences, Professor

Aunomayua: lLleww uccnedosanus — oyenums snoomenuansiyio ouchynxyuo u
USMEHEHUA 2eMOCMaAza Y NAYUeHmos ¢ 04enb PAHHUM U PAHHUM PEBMAMOUOHBIM APMPUMOM.
Obcnedosanvi 85 nayuenmos u 30 npaxmuwecku 30oposwvix auy. Onpedersnu D-dumep,
anmumpombun I, daxkmop ¢pon Burredpanoa, sudomenun-1 u sICAM-1. Ilo mepe
yeeiudenus oaumenbnocmu sabonresanus ommevaiuco pocm D-oumepa, haxkmopa pon
Bunnebpanoa, snoomenuna-1u sSICAM-1, a makoce cnuscenue akmugnocmu aumumpombuna
1. Pesyibmampl  cuoemeibcmeyiom o0 panHem  opmuposanuu  3HO0MeauabHou
ouchynuryuu u npompombomuueckozo nabopamopnoco npoguin npu  peemamoudHom
apmpume.

Knioueswie caoea: pesmamouonviti  apmpum, smoomenuanonans  OucEyHKyuA,
cemocmasz, D-oumep, sndomenun-1, SICAM-1, chakmop hou Burrebpanoa.

Abstract: Objective: to evaluate endothelial dysfunction and hemostatic alterations in
very early and early rheumatoid arthritis. The study included 85 patients and 30 healthy
controls. D-dimer, antithrombin 111, von Willebrand factor, endothelin-1 and sICAM-1 were
assessed. D-dimer increased from 210+60 ng/ml in controls to 4204110 and 680+160 ng/ml,
while antithrombin 111 decreased from 102+6% to 94+7% and 88+8%. Endothelial markers
also increased with disease duration. These findings indicate early endothelial dysfunction
and a progressively unfavorable prothrombotic laboratory profile in rheumatoid arthritis.

Keywords: rheumatoid arthritis, endothelial dysfunction, hemostasis, D-dimer,

endothelin-1, sSICAM-1, von Willebrand factor.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic systemic autoimmune disease
characterized by persistent synovial inflammation, progressive joint damage and
extra-articular manifestations. Increasing evidence indicates that RA is also
associated with vascular dysfunction and abnormalities of hemostasis,
contributing to excess cardiovascular and thrombotic burden (Aletaha et al.,
2010; Smolen et al., 2023).

Endothelial dysfunction is an important component of systemic
inflammation in RA. Chronic inflammatory signaling promotes endothelial
activation, expression of adhesion molecules, platelet activation and a shift
toward a prothrombotic state (Yang et al., 2016; Anyfanti et al., 2020).

Endothelin-1, soluble intercellular adhesion molecule-1 (sICAM-1) and
von Willebrand factor (vWF) are markers of endothelial activation and injury.
D-dimer and antithrombin III characterize coagulation activation and natural
anticoagulant protection.

The objective of this study was to evaluate endothelial dysfunction and
hemostatic parameters in patients with very early and early RA and to determine
whether laboratory abnormalitiecs become more pronounced with disease
duration.

MATERIALS AND METHODS

This clinical and laboratory study was conducted at the multidisciplinary
clinic of Tashkent State Medical University during 2022-2025. The study
included 85 patients diagnosed with RA and 30 practically healthy individuals
who formed the control group.

The diagnosis of RA was established according to accepted classification
criteria. Inclusion criteria were age over 18 years, confirmed RA, moderate
disease activity according to DAS28 and written informed consent. Exclusion

criteria included severe somatic disease, acute infection, uncontrolled arterial
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1. Endothelial dysfunction and hemostatic abnormalities are detectable in the
carly stages of rheumatoid arthritis.

2. D-dimer progressively increased from 210+60 ng/ml in controls to 420+110
ng/ml in very early RA and 680£160 ng/ml in early RA.

3. Antithrombin III activity decreased from 102+6% in controls to 94+7% and
88+8% in the respective patient groups.

4. vWF, endothelin-1 and sSICAM-1 increased with disease duration, indicating
progressive endothelial injury and inflammatory endothelial activation.

5. Combined assessment of these markers may help characterize an unfavorable
vascular and prothrombotic laboratory profile; prospective validation is required
before use as predictive markers of clinical thrombosis.
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Parameter Control group, Very early RA, pl Early RA, n=53 p2
n=30 n=32
D-dimer, ng/ml 210460 4204110 <0,001 6804160 <0.001
Antithrombin I, 10246 9447 <0.05 B8+8 <0.05
Y
Von Willebrand 0819 12614 <0.001 152£18 <0.001
factor, %
Endothelin-1, 0.86+0.21 1.4240.33 <0.001 1.87+0.41 <0.001
pe/ml

sSICAM-1, ng/ml 210435 325450 <0.001 412470 <0.001

Note: RA, rheumatoid arthritis; sICAM-1, soluble intercellular adhesion molecule-1; pl, comparison
between very early RA and control group; p2, comparison between early RA and control group. Data

are presented as M+m.
DISCUSSION

The results demonstrate that endothelial dysfunction and hemostatic
abnormalities are present from the early stages of RA. The increase in D-dimer
is consistent with enhanced fibrin turnover and a procoagulant laboratory profile,
whereas the progressive decrease in antithrombin III suggests weakening of
natural anticoagulant protection.

The increase in vWF indicates endothelial injury and enhanced platelet
adhesion potential (Vischer, 2006; Manz et al., 2022). Elevated endothelin-1
reflects vasoconstrictor imbalance, whereas increased sICAM-1 indicates
inflammatory endothelial activation and leukocyte-endothelial interaction (Yang
et al., 2016; Anyfanti et al., 2020).

Taken together, the simultancous increase in D-dimer and endothelial
markers together with the decrease in antithrombin [II suggests that endothelial
injury, coagulation activation and impairment of anticoagulant mechanisms are
interconnected components of early RA. This interpretation is consistent with
epidemiological evidence of increased venous thromboembolism risk in RA
(Molander et al., 2021; Hu et al., 2021).

The principal limitation of the present study is its cross-sectional
laboratory design. The findings demonstrate group differences but do not
establish causality or predictive accuracy for future thrombosis. Prospective
studies are required to validate the combined marker panel.

CONCLUSIONS
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hypertension, current use of antiplatelet agents, anticoagulants or statins, and
refusal to participate.

Patients with RA were divided into two groups according to disease
duration: very early RA (n=32) and early RA (n=53). D-dimer, antithrombin III,
vWF, endothelin-1 and sICAM-1 were evaluated.

Quantitative data are presented as M+m. Differences were considered
statistically significant at p<0.05. In Table 1, pl denotes comparison between
very carly RA and controls, whereas p2 denotes comparison between early RA
and controls. No unsupported p3 values were introduced because the available
material did not contain a calculated direct comparison between the two RA
groups.

The study was conducted in accordance with the principles of the
Declaration of Helsinki. Written informed consent was obtained from all
participants.

RESULTS

D-dimer concentration was 210+60 ng/ml in the control group, 420+110
ng/ml in very early RA (p1<0.001), and 6804160 ng/ml in early RA (p2<0.001).

Antithrombin III activity decreased from 1024+6% in controls to 94+7% in
very early RA (p1<0.05) and 88+8% in early RA (p2<0.05).

vWEF increased from 98+9% in controls to 126+14% and 152+18% in very
carly and carly RA, respectively. Endothelin-1 increased from 0.86+0.21 pg/ml
to 1.42+0.33 and 1.87+0.41 pg/ml. sSICAM-1 increased from 210+35 ng/ml to
325£50 and 412+70 ng/ml. All endothelial marker differences versus controls
were statistically significant at p<0.001.

The direction of the changes was consistent across the analyzed markers:
coagulation activation and endothelial injury were detectable in very early RA
and became more pronounced in early RA.

Table 1. Endothelial dysfunction and hemostatic parameters in patients

with early stages of rheumatoid arthritis
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