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Abstract. Purpose of the study. To evaluate serum anti-CarP antibody levels in patients
with rheumatoid arthritis (RA) and their association with disease activity and radiographic joint
damage in ACPA-positive and ACPA-negative groups.

Materials and methods. This cross-sectional study included 120 RA patients (60 ACPA-
positive, 60 ACPA-negative) and 25 healthy controls. Anti-CarP levels were measured by ELISA;
radiographic joint damage was assessed using the Larsen score.

Conclusion. Serum anti-CarP levels in RA patients were significantly higher than in
controls (p<0.001), and their clinical relevance was phenotype-dependent: in ACPA-positive
patients, anti-CarP was associated with a greater number of erosions, while in ACPA-negative
patients it was associated with disease activity (DAS28), supporting anti-CarP as a
complementary serological marker of rheumatoid arthritis, of greatest value in seronegative
patients.

Key words: Rheumatoid arthritis, anti-CarP antibodies, ACPA, radiographic progression,
disease activity.

AHHOTaUMA. Lesb HUCC/IeJOBAHUA. N3y4deHue YPOBHA aHTUTeEN K
KapO6aMUJIMPOBaHHbIM 6esikaM (aHTH-CarP) y 60/1bHbIX peBMaTOUHbIM apTpuToM (PA) u ero
CBSI3U C aKTUBHOCTbIO 3a00JIeBaHUS U PEHTTeHOJ0TMYeCKUM NopakeHueM cyctaBoB B ALILIII-
no3uTHBHOU U AllLIII-HeraTUBHOM rpynnax.

MaTtepuaJsibl U1 MeTOAbL. OJTHOMOMEHTHOE MCCe/JloBaHUEe BKIYUI0 120 60/bHBIX PA
(60 ALLII-nmosuTuBHbIX, 60 ALlIl-HeraTuBHbIX) U 25 3740pOBBIX JiUl. YpoBeHb aHTHU-CarP
onpeneséH MmetooM UDA; peHTreHoI0TMYeCKOe TOPaKeHWe CYyCTaBOB OLleHEHO M0 UHJAEKCY
JlapceHa.

3akiwyeHue. YpoBeHb aHTU-CarP y 60/ibHbIX PA cTaTUCTHYECKU 3HAYUMO NPeBbILIAJ
nokasaTeJb B KOHTpoJibHOU rpynne (p<0,001), a ero kJuMHMYecKass 3HAaYMMOCTb HOCHJIA
deHoTUN-3aBUCHUMBIN xapakTep: y ALLII-no3uTUBHBIX 60/bHbIX aHTU-CarP acconyupoBaH c
60JIbLIUM YK C0M 3p0o3uH, y AI|LIII-HeraTUBHBIX — C aKTUBHOCThIO 3a60s1eBanus (DAS28), uTo
N03BOJIIET paccMaTpuBaTh aHTU-CarP kak [JONOJIHUTENbHBIA CEpPOJIOTUYECKHH MapKep
pPEeBMaTOUAHOIO apTPUTA, HauboJiee IeHHbIN Y CEpOHEraTUBHBIX MAlEeHTOB.

KimoueBble cioBa: PeBmatouasbid apTpuT, aHTu-CarP anTuTena, ALIII,
PEHTTEeHOJIOTUYECKOe IPOTPeCcCMPOBaHUe, aKTUBHOCTb 3a60JIeBaHUS.

AHHOoTanmsa. TaakKuKoT MakKcagu. PeBmartous aptput (PA) OusaH ofpuraH
6emopsiapHuHr ALILIT-mMyc6at Ba ACCII-MaHdul rypyxjapu/jia KapbaMuJaHraH OKCUJLIapra
Kaplwy aHTWTaHadasap (anti-CarP) pgapaxkacuHu Xam/Jla yHUHT KacaIMK (aoJuIMrd Ba
OYFUMJIADHUHT PEHTIeHOJIOTUK IMKACT/IaHUIIN OUJIaH OOFIUMKJIUTMHA YPraHuil.

Martepuasuiap Ba ycyJjuiap. bup 6ockuuin taakukorra PA 6unaH kacainanrad 120
Hadap 6emop (60 nadpapu ALIII -mycbat, 60 nHadapu ALLUII -manduit) Ba 25 Hadap coriom
maxc Kanb 3tuagud. Anti-CarP papaxacu HW®PA ycynupa aHUKIAHAW; OYFUMJAPHUHT
PEHTTEHOJIOTUK IIUKACTJIaHUIIM JlapceH HHeKCcH 6Yiihnya 6axo/iaH/U.
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Xysioca. PA 6unan ofpurad 6emopJsapza aHTu-CarP gapakacu HasopaT rypyxujaru
KYpCaTKUY/JlaH CTAaTUCTUK aXaMHUSATJIU AapakaZa IOKOPU 3KaHJAUTd aHUKIaHgu (n<0,001).
YHUHT KJIUHUK axaMuaTH ¢eHoTUNra OOFJMK xapakTepra sra 6yagu: ALLII -myc6art
6eMopsapaa anti-CarP kyn coHsu 3posusyap 6usaan, ALUIl -manduit 6eMopJsiapja 3ca
kaca/iuk Qaosiuru (DAS28) 6unaH 60FfaMK OyaraHaurd Kysatuiagu. By aca anti-CarP Hu
peBMaToOUJ, apTPUTHUHI KyLIMM4Ya CEPOJIOTUK Mapkepu cudaTHuza, alHUKCA CepOHeraTuB
6eMopJiap Y4yH HI KHMMaTJ/IM Mapkep cudaThaa Kyprub YMKMILIra MMKOH 6epajiu.

KanuTt cysnap: Pesmatoug aptpuT, anti-CarP antutanavanapu, AL, peHTreHO/0TUK
nporpeccusijall, KacaJJIuK GaoJJIury.

Introduction. Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease
characterized by persistent synovitis, progressive destruction of cartilage and bone, functional
disability, and an increased risk of cardiovascular morbidity and premature mortality [1].
Although substantial advances have been achieved in the understanding of RA pathogenesis,
early diagnosis and accurate prediction of disease progression remain major clinical challenges,
particularly in patients lacking conventional serological markers.

Autoantibody production represents one of the earliest immunological events in
rheumatoid arthritis. Rheumatoid factor (RF) and anti-citrullinated protein antibodies (ACPA)
are currently considered the principal serological biomarkers incorporated into the 2010
American College of Rheumatology/European Alliance of Associations for Rheumatology
(ACR/EULAR) classification criteria [2]. ACPA possesses excellent specificity for RA and is
associated with more aggressive structural joint damage, radiographic progression and poorer
long-term outcomes. Nevertheless, approximately 20-40% of patients with clinically confirmed
RA remain ACPA-negative, creating diagnostic uncertainty during the early stages of disease and
limiting the prognostic value of conventional serological testing.

During the last decade, increasing attention has focused on antibodies directed against
carbamylated proteins (anti-CarP antibodies), which constitute a distinct family of
autoantibodies generated in response to post-translational protein carbamylation.
Carbamylation is a non-enzymatic chemical modification in which cyanate reacts with lysine
residues to produce homocitrulline [13]. This process differs fundamentally from citrullination,
which is catalyzed by peptidylarginine deiminase enzymes. Under conditions of chronic
inflammation, oxidative stress and increased myeloperoxidase activity, carbamylation becomes
markedly enhanced, promoting the generation of neoepitopes capable of inducing autoimmune
responses.

Unlike ACPA, anti-CarP antibodies recognize homocitrulline-containing proteins rather
than citrullinated epitopes. Several experimental and clinical investigations have demonstrated
that these antibodies may develop years before the onset of clinically apparent arthritis and may
therefore participate in the earliest phases of autoimmune activation [4-6]. Importantly, anti-
CarP antibodies are detectable not only in ACPA-positive patients but also in a substantial
proportion of individuals with seronegative rheumatoid arthritis, suggesting that they represent
an independent immunological pathway contributing to disease pathogenesis.

Accumulating evidence indicates that anti-CarP antibodies are associated with increased
radiographic progression, erosive joint damage and long-term disability [3,7,9]. Prospective
cohort studies have demonstrated that patients positive for anti-CarP antibodies exhibit a
greater probability of developing persistent inflammatory arthritis and severe structural
damage during follow-up. Moreover, anti-CarP antibodies appear to provide additional
prognostic information beyond that obtained from RF and ACPA alone, particularly among
seronegative patients in whom established laboratory biomarkers are absent [7,8].
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Despite these promising observations, the relationship between anti-CarP antibodies and
inflammatory disease activity remains controversial. Some investigators have reported positive
associations between anti-CarP concentrations and disease activity indices, including DAS28,
CDAI and SDAI [7], whereas others have failed to demonstrate independent correlations after
adjustment for conventional inflammatory markers. Differences in study populations,
laboratory methods, disease duration and ethnic background may partly explain these
inconsistent findings.

Ethnic variability in genetic background, environmental exposures and immunological
responses may substantially influence the prevalence and clinical significance of anti-CarP
antibodies. However, data regarding anti-CarP antibodies in Central Asian populations remain
extremely limited. To date, no comprehensive study has evaluated the diagnostic and clinical
relevance of anti-CarP antibodies among patients with rheumatoid arthritis in the Uzbek
population. Consequently, their potential utility as an adjunctive biomarker in routine
rheumatological practice remains uncertain.

The identification of reliable biomarkers capable of distinguishing patients with more
aggressive disease phenotypes is particularly important in the era of personalized medicine.
Earlier recognition of patients at increased risk of structural progression may facilitate timely
initiation of intensive disease-modifying therapy and improve long-term clinical outcomes.

Aim of the study. The present study aimed to evaluate serum anti-carbamylated protein
antibody concentrations in patients with rheumatoid arthritis and to investigate their
association with disease activity, radiographic joint damage and clinical characteristics in both
ACPA-positive and ACPA-negative subtypes of rheumatoid arthritis in the Uzbek population.

Materials and methods. This cross-sectional observational study included 120
consecutive patients with rheumatoid arthritis (RA) who were treated at the Republican
Specialized Scientific and Practical Medical Center of Rheumatology and the Department of
Hospital Therapy of Tashkent Medical Academy between January 2023 and December 2025. The
diagnosis of RA was established according to the 2010 American College of
Rheumatology/European Alliance of Associations for Rheumatology (ACR/EULAR)
classification criteria [2]. Patients younger than 18 years of age, those with overlap connective
tissue diseases, active infectious diseases, malignant neoplasms, severe hepatic or renal
insufficiency, pregnancy, or other inflammatory arthritides were excluded from the study.
Twenty-five apparently healthy volunteers without autoimmune or inflammatory diseases
served as the control group.

To investigate the clinical significance of anti-carbamylated protein antibodies (anti-
CarP) in different serological phenotypes of RA, patients were divided into two equal groups
according to anti-cyclic citrullinated peptide antibody (ACPA) status. The first group included 60
ACPA-positive patients, whereas the second group consisted of 60 ACPA-negative patients.
Demographic characteristics, disease duration, clinical manifestations, laboratory findings, and
radiographic data were obtained from medical records and verified during the study visit.

Disease activity was evaluated using the Disease Activity Score in 28 joints (DAS28),
which combines the tender and swollen joint counts, erythrocyte sedimentation rate (ESR), and
patient global assessment. Functional impairment was additionally assessed using the Health
Assessment Questionnaire (HAQ). Structural joint damage was evaluated on standard
radiographs of the hands and feet using the Larsen scoring system [14], and the total number of
bone erosions was recorded independently by two experienced rheumatologists blinded to
laboratory findings.

Peripheral venous blood samples were obtained after overnight fasting. Serum was
separated by centrifugation and stored at —80°C until laboratory analysis. Serum anti-CarP
antibody concentrations were measured using a commercially available enzyme-linked
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immunosorbent assay (ELISA) kit (BlueGene Biotech, Shanghai, China) according to the
manufacturer's instructions. Quantitative determination of ACPA was performed using
commercially available ELISA kits (Axis-Shield Diagnostics, United Kingdom, and Orgentec
Diagnostika GmbH, Germany). Rheumatoid factor (RF), C-reactive protein (CRP), and ESR were
determined using routine laboratory methods employed at the institutional clinical laboratory.

Statistical analysis was performed using IBM SPSS Statistics version 27.0 (IBM Corp.,
Armonk, NY, USA) and MedCalc Statistical Software version 22.0. Distribution normality was
assessed by the Shapiro-Wilk test. Continuous variables are presented as median and
interquartile range (IQR), whereas categorical variables are expressed as frequencies and
percentages. Comparisons between two independent groups were performed using the Mann-
Whitney U-test or Student's t-test where appropriate. Categorical variables were compared
using Pearson's x? test or Fisher's exact test. Correlations between anti-CarP concentrations and
clinical variables were evaluated using Spearman's rank correlation coefficient. Receiver
operating characteristic (ROC) analysis was performed to determine the diagnostic performance
of anti-CarP antibodies and to identify the optimal diagnostic cut-off value. A two-sided p-value
below 0.05 was considered statistically significant.

The study protocol was approved by the Local Ethics Committee of Tashkent Medical
Academy and conducted in accordance with the ethical principles of the Declaration of Helsinki
[15]. Written informed consent was obtained from all participants before enrolment.

Results. The study included 120 patients with rheumatoid arthritis, including 60 ACPA-
positive and 60 ACPA-negative individuals, together with 25 apparently healthy volunteers. The
study groups were generally comparable regarding demographic characteristics, whereas
laboratory and immunological parameters reflected the expected differences according to
serological status.

Serum anti-CarP antibody concentrations were significantly elevated in patients with
rheumatoid arthritis compared with healthy controls. The median anti-CarP level in the RA
cohort was 126.2 [100.83-157.41] ng/mL, whereas healthy individuals demonstrated
substantially lower concentrations (88.89 [70.53-107.75] ng/mL), corresponding to a highly
significant difference (p < 0.001). Anti-CarP positivity was detected in 40 of 120 patients
(33.3%), while only one individual (4.0%) in the control group tested positive (p = 0.002),
confirming the close association between anti-CarP antibodies and rheumatoid arthritis.

The distribution of anti-CarP positivity according to ACPA status demonstrated that 18 of
60 ACPA-positive patients (30.0%) and 22 of 60 ACPA-negative patients (36.7%) had detectable
anti-CarP antibodies. Although anti-CarP positivity was observed slightly more frequently in
ACPA-negative patients, the overall prevalence remained comparable between the two
serological subgroups, indicating that anti-CarP antibodies develop independently of ACPA
production in a considerable proportion of patients.
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Table 1. The demographic, clinical, and laboratory characteristics of the study population

Variable ACPA-positive RA | ACPA-negative RA Healthy p
(n=60) (n=60) controls (n=25)
Age, years 51.6+11.8 49.8+12.6 489 +10.4 0.631
Female, n (%) 49 (81.7) 47 (78.3) 20 (80.0) 0.724
Disease 7.3 (3.8-11.2) 6.9 (3.2-10.5) — —
duration, years
DAS28 543+1.18 5.27 £ 1.24 — —
ESR, mm/h 39 (28-54) 36 (24-51) 10 (7-14) <0.001
CRP, mg/L 18.5 (8.4-35.7) 15.9 (7.8-31.2) 2.8 (1.4-4.9) | <0.001
Rheumatoid 54 (90.0) 23 (38.3) 0 <0.001
factor positive,
n (%)
ACPA, U/mL 176.8 (94.4-312.7) 4.3 (2.6-7.8) 2.5 (1.8-4.0) 0.184
Anti-CarP, 129.6 (106.5-160.8) | 122.8(97.3-152.6) 88.9 (70.5- <0.001
ng/mL 107.8)
Anti-CarP- 18 (30.0) 22 (36.7) 1(4.0) <0.001
positive, n (%)
HAQ 1.58 + 0.63 1.49 £ 0.59 = =
Larsen score 48 (26-71) 39 (19-63) — —
Number of 9 (4-17) 6 (2-12) — —
erosions

ROC analysis demonstrated acceptable diagnostic performance of anti-CarP antibodies
for RA (AUC 0.783; 95% CI 0.691-0.874; p<0.001). At the optimal cut-off of 143 ng/mlL,
sensitivity was 36.7% and specificity 96.0%; this combination of high specificity and modest
sensitivity supports anti-CarP as an adjunctive rather than stand-alone diagnostic marker.
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Figure 1. Serum anti-CarP concentrations across study groups.

Serum anti-CarP concentrations differed significantly across the three study groups
(Kruskal-Wallis, p < 0.001; Figure X). Both RA subgroups demonstrated markedly higher anti-
CarP levels than healthy controls (ACPA-negative RA: 122.8 ng/mL [IQR 97.3-152.6] vs. 88.9
ng/mL [IQR 70.5-107.8] in controls, p < 0.001; ACPA-positive RA: 129.6 ng/mL [IQR 106.5-
160.8], p < 0.001). In contrast, anti-CarP concentrations did not differ significantly between
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ACPA-negative and ACPA-positive patients (p = 0.284), indicating that elevated anti-CarP
production occurs largely independently of ACPA serostatus and may represent a distinct, rather
than overlapping, humoral autoimmune pathway in rheumatoid arthritis.

These findings indicate that the clinical relevance of anti-CarP antibodies is phenotype-
dependent: in ACPA-positive RA they identify a more destructive disease course, while in ACPA-
negative RA they reflect inflammatory activity and may help reclassify a subset of seronegative
patients as immunologically active.

Discussion. This study examined the clinical significance of anti-CarP antibodies in RA
and their relationship with disease activity and structural damage across serological subtypes.
Serum anti-CarP concentrations were significantly higher in RA patients than in healthy controls,
and antibodies were detected in approximately one-third of patients regardless of ACPA status
— supporting carbamylation-driven autoimmunity as an independent pathogenic pathway
rather than an epiphenomenon of anti-citrullinated immunity.

The observed anti-CarP prevalence (25-45%) is consistent with prior reports. Shi et al.
[3,4] first showed that anti-CarP antibodies precede clinical RA onset and independently predict
radiographic progression; this was subsequently corroborated by Brink et al. [5], Humphreys et
al. [7], and Verheul et al. [8], who linked anti-CarP positivity to a more severe disease phenotype
and accelerated joint destruction.

ROC analysis indicated acceptable diagnostic performance (AUC 0.783, specificity 96%,
sensitivity modest), positioning anti-CarP as an adjunctive rather than stand-alone biomarker
— in line with Pecani et al. [10] and Gan et al. [6], who proposed that adding anti-CarP testing to
routine serology improves diagnostic accuracy, particularly in seronegative disease.

Notably, anti-CarP positivity was similarly prevalent in ACPA-positive and ACPA-negative
patients, with roughly one-third of ACPA-negative individuals testing anti-CarP-positive. This
supports carbamylation as immunologically distinct from citrullination: homocitrullinated
proteins generate neoepitopes that activate autoreactive B-cells independently of
peptidylarginine deiminase activity [13], implicating anti-CarP antibodies in disease
pathogenesis among patients lacking conventional autoantibodies.

Within the ACPA-positive subgroup, anti-CarP positivity was associated with significantly
greater erosive damage, consistent with data from the Leiden Early Arthritis Clinic [3] and the
Norfolk Arthritis Register [7] linking anti-CarP to accelerated structural progression — plausibly
through osteoclast activation, amplified cytokine production, and sustained synovial
autoimmunity.

Among ACPA-negative patients, anti-CarP concentrations correlated weakly but
significantly with DAS28, indicating an association with inflammatory burden rather than
structural damage. Despite its modest strength, this correlation is clinically relevant given the
scarcity of severity-stratifying biomarkers in seronegative RA. Humphreys et al. [7] similarly
reported persistently higher disease activity and functional disability among anti-CarP-positive
patients independent of conventional prognostic factors, reinforcing the complementary
prognostic value of this marker.

The mechanisms underlying anti-CarP production remain incompletely defined. Chronic
inflammation, oxidative stress, and increased myeloperoxidase activity promote carbamylation
and the accumulation of homocitrullinated proteins within inflamed synovium; the resulting
neoepitopes drive anti-CarP production, which may further amplify inflammation via immune
complex formation, complement activation, and macrophage stimulation — a plausible link
between anti-CarP and both inflammatory activity and joint damage [13].

This study is among the first to characterize anti-CarP antibodies in an Uzbek RA cohort.
Given that ethnic differences in genetic background and environmental exposure may shape
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autoantibody profiles, these findings extend the evidence base for anti-CarP beyond the
predominantly European populations studied to date.

The cross-sectional design precludes assessment of anti-CarP as a predictor of future
radiographic progression or treatment response; subgroup analyses may be underpowered
despite an adequate overall sample size; and anti-CarP was measured using a single commercial
ELISA in the absence of international assay standardization. Prospective, multicenter studies
with serial measurements are needed to define its prognostic value and establish clinically
validated thresholds.

Overall, anti-CarP antibodies represent a complementary serological biomarker in RA.
Their value appears greatest in ACPA-negative disease, where they may reclassify a subset of
seronegative patients as immunologically active, and in ACPA-positive disease, where they
identify a more erosive phenotype. Incorporating anti-CarP testing into routine practice may
thus enhance risk stratification and support individualized therapeutic decisions.

Conclusions. Serum anti-CarP antibodies were significantly elevated in patients with RA
compared with healthy controls and were detected in approximately one-third of patients
independent of ACPA status, supporting carbamylation-driven autoimmunity as a pathway
distinct from anti-citrullinated immunity. Anti-CarP demonstrated high specificity but modest
sensitivity for RA, indicating utility as an adjunctive rather than stand-alone diagnostic marker.
Clinically, anti-CarP positivity was associated with more erosive joint damage in ACPA-positive
disease and with greater inflammatory activity in ACPA-negative disease, suggesting phenotype-
dependent prognostic relevance. These findings support incorporating anti-CarP testing into
serological assessment of RA — particularly in ACPA-negative patients, where it may help
identify immunologically active, under-recognized disease — while prospective multicenter
studies are needed to confirm its predictive value and to establish validated diagnostic
thresholds.

REFERENCES

1. Smolen JS, Aletaha D, Mclnnes IB. Rheumatoid arthritis. Lancet.
2016;388(10055):2023-2038.

2. Aletaha D, Neogi T, Silman A], et al. 2010 Rheumatoid arthritis classification criteria: an
American College of Rheumatology/European League Against Rheumatism collaborative
initiative. Ann Rheum Dis. 2010;69(9):1580-1588.

3. Shi ], Knevel R, Suwannalai P, et al. Autoantibodies recognizing carbamylated proteins
are present in sera of patients with rheumatoid arthritis and predict joint damage. Proc Natl
Acad SciUS A.2011;108(42):17372-17377.

4. Shi ], van de Stadt LA, Levarht EWN, et al. Anti-carbamylated protein antibodies are
present in arthralgia patients and predict the development of rheumatoid arthritis. Arthritis
Rheum. 2013;65(4):911-915.

5. Brink M, Verheul MK, Rénnelid ], et al. Anti-carbamylated protein antibodies in the pre-
symptomatic phase of rheumatoid arthritis, their relationship with multiple anti-citrulline
peptide antibodies and association with radiological damage. Arthritis Res Ther. 2015;17:25.

6. Gan RW, Trouw LA, Shi ], et al. Anti-carbamylated protein antibodies are present prior
to rheumatoid arthritis and are associated with its future diagnosis. ] Rheumatol.
2015;42(4):572-579.

7. Humphreys JH, Verheul MK, Barton A, et al. Anti-carbamylated protein antibodies are
associated with long-term disability and increased disease activity in patients with early
inflammatory arthritis: results from the Norfolk Arthritis Register. Ann Rheum Dis.
2016;75(6):1139-1144.

8. Verheul MK, Bohringer S, van Delft MAM, et al. Triple positivity for anti-citrullinated
protein autoantibodies, rheumatoid factor, and anti-carbamylated protein antibodies conferring

176



2026 e 05 EHTT VAT

J URNALI

high specificity for rheumatoid arthritis: implications for very early identification of at-risk
individuals. Arthritis Rheumatol. 2018;70(11):1721-1731.

9. Truchetet ME, Dublanc S, Barnetche T, et al. Association of the presence of anti-
carbamylated protein antibodies in early arthritis with a poorer clinical and radiologic outcome:
data from the French ESPOIR cohort. Arthritis Rheumatol. 2017;69(12):2292-2302.

10. Pecani A, Alessandri C, Spinelli FR, et al. Prevalence, sensitivity and specificity of
antibodies against carbamylated proteins in a monocentric cohort of patients with rheumatoid
arthritis and other autoimmune rheumatic diseases. Arthritis Res Ther. 2016;18(1):276.

11. Li L, Deng C, Chen S, et al. Meta-analysis: diagnostic accuracy of anti-carbamylated
protein antibody for rheumatoid arthritis. PLoS One. 2016;11(7):e0159000.

12. Regueiro C, Nufio L, Ortiz AM, et al. Value of measuring anti-carbamylated protein
antibodies for classification of early arthritis patients. Sci Rep. 2017;7(1):12023.

13. Shi ], van Veelen PA, Mahler M, et al. Carbamylation and antibodies against
carbamylated proteins in autoimmunity and other pathologies. Autoimmun Rev.
2014;13(3):225-230.

14. Larsen A, Dale K, Eek M. Radiographic evaluation of rheumatoid arthritis and related
conditions by standard reference films. Acta Radiol Diagn (Stockh). 1977;18(4):481-491.

15. World Medical Association. World Medical Association Declaration of Helsinki: ethical
principles for medical research involving human subjects. JAMA. 2013;310(20):2191-2194.

ME OVLIVHCKIA KYPHATT Y3BEKVUCTAHA «  MEDICAL



	Materials and methods. This cross-sectional observational study included 120 consecutive patients with rheumatoid arthritis (RA) who were treated at the Republican Specialized Scientific and Practical Medical Center of Rheumatology and the Department ...
	To investigate the clinical significance of anti-carbamylated protein antibodies (anti-CarP) in different serological phenotypes of RA, patients were divided into two equal groups according to anti-cyclic citrullinated peptide antibody (ACPA) status. ...
	Disease activity was evaluated using the Disease Activity Score in 28 joints (DAS28), which combines the tender and swollen joint counts, erythrocyte sedimentation rate (ESR), and patient global assessment. Functional impairment was additionally asses...
	Peripheral venous blood samples were obtained after overnight fasting. Serum was separated by centrifugation and stored at −80 C until laboratory analysis. Serum anti-CarP antibody concentrations were measured using a commercially available enzyme-lin...
	Statistical analysis was performed using IBM SPSS Statistics version 27.0 (IBM Corp., Armonk, NY, USA) and MedCalc Statistical Software version 22.0. Distribution normality was assessed by the Shapiro-Wilk test. Continuous variables are presented as m...
	The study protocol was approved by the Local Ethics Committee of Tashkent Medical Academy and conducted in accordance with the ethical principles of the Declaration of Helsinki [15]. Written informed consent was obtained from all participants before e...
	Results. The study included 120 patients with rheumatoid arthritis, including 60 ACPA-positive and 60 ACPA-negative individuals, together with 25 apparently healthy volunteers. The study groups were generally comparable regarding demographic character...

