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Meta-analysis of clinical efficacy of tocilizumab in the treatment of moderate-to-severe thyroid-associated
ophthalmopathy with steroid resistance or intolerance
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Abstract: Objective To investigate the clinical efficacy of tocilizumab (TCZ) in the treatment of moderate-to-severe thyroid-asso-
ciated ophthalmopathy ( TAO) with steroid resistance or intolerance. Methods Relevant clinical studies on tocilizumab for moder-
ate-to-severe TAO with steroid resistance or intolerance were retrieved from the following Chinese and English databases: CNKI,
CBM, Wanfang Data, VIP, PubMed, Web of Science, Embase, and Cochrane Library. The retrieval period was from the establish-
ment of each database to April 11, 2024. Evaluation indicators included clinical activity score ( CAS), exophthalmos, thyroid-
stimulating immunoglobulin ( TSI) or thyroid-stimulating hormone receptor antibody ( TRADb) , and adverse reactions. The quality of
included randomized controlled trials (RCTs) was assessed using the Jadad scale, while the quality of non-randomized controlled
trials was evaluated with the Minors scale. After data extraction, meta-analysis was performed using Stata 18.0 software. For contin-
uous variables, the combined effect size was expressed as standardized mean difference (SMD) with 95% confidence interval (CI).
For count data, the rate with 95% CI was used. Results A total of 1 RCT, 1 retrospective cohort study, and 8 before-after
self-controlled trials were included, involving 194 subjects. The meta-analysis results showed that tocilizumab significantly reduced
CAS [SMD=-4.99, 95%CI(-6.30, —=3.67), P<0.05], decreased exophthalmos [ SMD=-0.81, 95%CI(-1.35, -0.27), P<0.05],
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and lowered TSI/TRAb [ SMD=-0.86, 95%CI(—-1.17, —0.55), P<0.05]. The incidence of adverse reactions was 0.35[ 95% CI

(0.20, 0.51), P<0.05], with most being mild to moderate and severe adverse reactions being rare. Conclusion Tocilizumab has

a good therapeutic effect and favorable tolerance in the treatment of moderate-to-severe TAO with steroid resistance or intolerance.

Key words: Tocilizumab; Thyroid associated ophthalmopathy; Graves Ophthalmopathy; Therapeutic effect; Meta-analysis
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Figure 1 Literature search strategy and flowchart for inclusion in Meta-analysis
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Table 1 Basic information about the included literatures
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B Pérez %' 2014 18 (47.94x8.63)15.72+18.22) 8 mg/kg/4 JH IV 538+1.6 — 14.94x5.19  (1)(6) 10°
A Perez % 2018 15 (45.07£8.59)(13.08+9.93) 8 mg/kg/4 JA IV 4 — 7 (5)(6) 7
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Sy HIEAT WAL A BT . 45 R SR 4 AL 25 4L 5
PR W B AR, 10 43 I ZH [ 1P = 88.60>50% , P<
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bepid/= TR Cohen’s d
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Bennedjai 2020 7 120 090 7 500 0.0 ~5.22[-7.42,-3.02] 12.15
Sanchez 2020 48 1.05 127 48 464 150 B —2.58[-3.12,-2.04] 17.88
Pérez 2021 54 040 070 54 670 1.50 B -5.38[-6.19,-4.57] 17.23
Moi 2021 10 070 0.82 10 4.08 1.13 —— —3.42[-4.80,-2.05] 15.34
Smith 2022 9 044 053 9 678 109 ——7 ~7.40[-9.98,-4.81] 10.74
Dorado 2022 10 020 040 10 430 070 ——— ~7.19[-9.59,-4.80] 11.43
Overall P —4.99[-6.30,-3.67]
Heterogeneity: 7%=2.43, *=86.87%, H*=7.61
Test of 6=0: 0(6)=55.90, P<0.01
Test of 6=0: z=-7.45, P<<0.01

—— —
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Figure 2 Forest plot of changes in CAS scores before and after TCZ treatment
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7534
Moi 2021 10 070 082 10 4.08 —il— -3.42[-4.80,-2.05] 15.34
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Heterogeneity: 72=2.43, I*=86.87%, H*>=7.61
Test of 0=0;: 0(6)=55.90, P<<0.01
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Figure 3  Forest plot based on subgroup analysis of the CAS scoring system
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Pérez 2021 54 040 070 54 670 1.50 -5.38[-6.19,-4.57] 17.23
Smith 2022 9 044 053 9 678 1.09 —— -7.40[-9.98,-4.81] 10.74
Dorado 2022 10 020 040 10 430 0.70 —— -7.19[-9.59,-4.80] 11.43
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Heterogeneity: 72=0.07, />=19.39%, H*=1.24 > -2.76[-3.42,-2.09]
Test of 9,-:9,: O(1)=1.24, P=0.27
Test of 6=0: z=-8.12, P<<0.01
Overall = -4.99[-6.30,-3.67]
Heterogeneity: 7°=2.43, ’=86.87%, H*=7.61
Test of 0=0: 0(6)=55.90, P<0.01
Test of 6=0: z=-7.45, P<<0.01
Test of group differences: Q,(1)=37.61, P<<0.01
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Figure 4 Forest plot of subgroup analysis based on the injection method of TCZ
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Figure 5 Sensitivity analysis of TCZ regarding the CAS score
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Study N Mean SD N  Mean SD with 95%CI Weight/%
Perez 2021 54 1730 4040 54 69.00 87.50 + -0.76[-1.15,-0.37] 63.44
Moi 2021 10 3.20 457 10 12.79 11.92 = -1.06[-2.00,-0.13] 11.04
Dorado 2022 11 4.00 330 11 21.70  22.90 = -1.08[-1.98,-0.19] 12.08
Boutzios 2023 12 221 11.07 12 1324 11.03 i -1.00[-1.85,-0.15] 13.44
Overall - -0.86[-1.17,-0.55]
Heterogeneity: 72=0.00, />=0.00%, H*=1.00
Test of 6=6: 0(3)=0.78, P=0.86
Test of 6=0: z=-5.44, P<<0.01
—2'.0 —1I.5 —[1.0 —(I).5 0
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Figure 6 Forest plot of TSI/TRAb changes before and after TCZ treatment
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Figure 9 Forest plot of the changes in exophthalmos before and after TCZ treatment
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Figure 10 Forest plot based on the sub—group analysis of injection methods of TCZ
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Figure 13 Forest plot of adverse reaction events after TCZ treatment
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Figure 14 Forest plot of subgroup analysis of injection method for TCZ
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Figure 15 Forest plot based on subgroup analysis by research type
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Figure 17 Funnel plot analysis of adverse events associated with TCZ
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