
 INTERNATIONAL CONFERENCE ON 
MODERN RESEARCH AND SCIENTIFIC INNOVATION 

VOLUME-1, ISSUE-5, 2026 
               

81 
 

CYTOKINE-GUIDED IMMUNOLOGICAL CORRECTION AFTER TOTAL 

KNEE ARTHROPLASTY IN RHEUMATOID ARTHRITIS: FIRST REAL-

WORLD MULTICENTER STUDY FROM UZBEKISTAN 

Maruf Anorboev  

MD, MSc, PhD researcher – Tashkent state medical university, Department of 

traumatology, orthopedics and neurosurgery 

Khalmurad Akhmedov 

DSc, Professor- Tashkent state medical university, Department of internal diseases at 

family medicine No2 

Ilkhom Khujanazarov  

DSc- Tashkent state medical university, Department of traumatology, orthopedics and 

neurosurgery No2, Tashkent, Uzbekistan 

Annotation 

This multicenter real-world study from Uzbekistan evaluated cytokine-guided 

postoperative immunological correction in patients with rheumatoid arthritis undergoing 

total knee arthroplasty. A total of 106 patients were stratified according to dominant 

cytokine profiles, including TNF-α, IL-6, and IL-1β, and received pathway-matched 

biologic therapy with csDMARDs. Over 52 weeks, significant improvements were 

observed in DAS28, HAQ-DI, VAS pain, CRP, ESR, and cytokine levels. Nearly half 

of the patients achieved remission, and most reached low disease activity. No prosthetic 

joint infections, implant failures, or deaths were recorded. These findings suggest that 

cytokine-guided personalized therapy may improve postoperative recovery, disease 

control, and safety in rheumatoid arthritis patients after total knee arthroplasty. 

Background 

Rheumatoid arthritis (RA) is a systemic autoimmune disease leading to progressive joint 

destruction and frequently requiring total knee arthroplasty (TKA). However, persistent 
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postoperative immune activation contributes to disease flares, delayed recovery, and 

increased complication risk. Precision-based immunomodulation targeting dominant 

cytokine pathways may improve postoperative outcomes, yet real-world evidence 

remains limited, particularly in Uzbekistan. 

Objectives 

To evaluate the effectiveness and safety of a cytokine-guided postoperative therapeutic 

strategy in patients with RA undergoing TKA. 

Methods 

This prospective multicenter real-world study included 106 RA patients (ACR/EULAR 

2010 criteria) undergoing unilateral TKA across three tertiary centers in Uzbekistan 

(2024–2025). Patients were stratified based on dominant cytokine profiles (TNF-α, IL-

6, IL-1β) measured by ELISA and received pathway-matched biologic therapy 

(adalimumab, tocilizumab, or anakinra) alongside csDMARDs. 

Primary outcome: change in DAS28 at 52 weeks. Secondary outcomes: HAQ-DI, VAS 

pain, CRP, ESR, cytokine dynamics, remission rates, and safety. 

Results 

The study included 106 patients with rheumatoid arthritis, of whom 102 (96.2%) 

completed the 52-week follow-up; the cohort was predominantly female (73.6%) with a 

mean age of 53.1 ± 9.7 years and high baseline disease activity (DAS28 5.60 ± 0.67; 

HAQ-DI 2.08 ± 0.41). Patients were stratified into TNF-α–dominant (36.8%), IL-6–

dominant (33.0%), and IL-1β–dominant (30.2%) phenotypes. Over 52 weeks, disease 

activity declined significantly, with DAS28 decreasing to 2.38 ± 0.47 (mean change 

−3.22; p<0.001), while 47% of patients achieved remission and 72% reached low 

disease activity. Functional outcomes improved in parallel, with HAQ-DI decreasing to 

0.87 ± 0.30 and VAS pain reduced by 55 points (both p<0.001), accompanied by marked 

improvements in morning stiffness and knee range of motion. Systemic inflammation 
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and cytokine levels were substantially reduced, with TNF-α, IL-6, and IL-1β decreasing 

by 63%, 58%, and 51%, respectively, alongside significant reductions in CRP (−75%) 

and ESR (−61%) (all p<0.001). Phenotype-matched therapy resulted in greater 

suppression of the dominant cytokine compared with non-matched treatment (p≤0.02) 

and independently increased the likelihood of remission (OR 1.91; p=0.014). 

Correlation analysis demonstrated significant associations between DAS28 and 

inflammatory markers, including CRP and cytokines (p<0.001). No prosthetic joint 

infections, implant failures, or deaths were observed, and the overall safety profile was 

favorable, with only rare serious adverse events and one transient case of neutropenia in 

the IL-1β group without clinical consequences. 

Conclusion 

Cytokine-guided postoperative management in RA patients undergoing TKA 

significantly improves disease activity, functional outcomes, and inflammatory control 

without increasing complication risk. Personalized, biomarker-driven strategies 

represent a promising approach for optimizing surgical outcomes in RA. 

Keywords 

Rheumatoid arthritis; total knee arthroplasty; cytokines; personalized therapy; real-

world study 

REFERENCE 

1. Smolen JS, Aletaha D, McInnes IB. Rheumatoid arthritis. Lancet. 

2016;388(10055):2023–2038. doi:10.1016/S0140-6736(16)30173-8. 

2. Aletaha D, Neogi T, Silman AJ, et al. 2010 rheumatoid arthritis classification criteria: 

an ACR/EULAR collaborative initiative. Ann Rheum Dis. 2010;69(9):1580–1588. 

doi:10.1136/ard.2010.138461. 



 INTERNATIONAL CONFERENCE ON 
MODERN RESEARCH AND SCIENTIFIC INNOVATION 

VOLUME-1, ISSUE-5, 2026 
               

84 
 

3. Smolen JS, Landewé RBM, Bergstra SA, et al. EULAR recommendations for the 

management of rheumatoid arthritis with synthetic and biological DMARDs: 2022 

update. Ann Rheum Dis. 2023;82(1):3–18. doi:10.1136/ard-2022-223356. 

4. Goodman SM, Springer BD, Chen AF, et al. 2022 ACR/AAHKS guideline for the 

perioperative management of antirheumatic medication in patients with rheumatic 

diseases undergoing elective total hip or total knee arthroplasty. Arthritis Care Res. 

2022;74(9):1399–1408. doi:10.1002/acr.24893. 

5. Goodman SM, Springer BD, Chen AF, et al. 2022 ACR/AAHKS guideline for 

perioperative management of antirheumatic medication in patients with rheumatic 

diseases undergoing elective total hip or knee arthroplasty. J Arthroplasty. 

2022;37(9):1676–1683. doi:10.1016/j.arth.2022.05.001. 

6. Smolen JS, Breedveld FC, Burmester GR, et al. Treating rheumatoid arthritis to target: 

2014 update of the recommendations of an international task force. Ann Rheum Dis. 

2016;75(1):3–15. 

7. McInnes IB, Schett G. The pathogenesis of rheumatoid arthritis. N Engl J Med. 

2011;365(23):2205–2219. 

8. Emery P, Keystone E, Tony HP, et al. IL-6 receptor inhibition with tocilizumab 

improves treatment outcomes in rheumatoid arthritis. Ann Rheum Dis. 

2008;67(11):1516–1523. 

9. Weinblatt ME, Keystone EC, Furst DE, et al. Adalimumab, a fully human anti–tumor 

necrosis factor monoclonal antibody, for the treatment of rheumatoid arthritis. Arthritis 

Rheum. 2003;48(1):35–45. 

10. Bresnihan B, Alvaro-Gracia JM, Cobby M, et al. Treatment of rheumatoid arthritis with 

recombinant human interleukin-1 receptor antagonist. Arthritis Rheum. 

1998;41(12):2196–2204.  


