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INTRODUCTION 

Graves orbitopathy is an autoimmune disorder primarily affecting orbital soft tissues and extraocular muscles, 
leading to inflammation, proptosis, diplopia, and sometimes vision loss. The disease's pathogenesis involves a 
complex interplay of thyroid-stimulating immunoglobulins, orbital fibroblasts, and inflammatory cytokines, notably 
interleukin-6 (IL-6). While glucocorticoids remain the mainstay of initial management, 20–30% of patients show 
incomplete response or relapse upon withdrawal, underscoring the need for effective alternatives. Tocilizumab, an 
IL-6 receptor antagonist widely used in rheumatology, has emerged as a viable second-line treatment in active GO. 

 

Pathophysiology and Rationale for Tocilizumab 

IL-6 is a pro-inflammatory cytokine implicated in B-cell activation, antibody production, and fibroblast 
differentiation. In GO, high IL-6 levels drive both inflammation and tissue remodeling, perpetuating disease activity. 
Tocilizumab blocks both membrane-bound and soluble IL-6 receptors, thereby inhibiting downstream inflammatory 
cascades, reducing immunoglobulin synthesis, and limiting fibroblast-driven expansion of orbital tissues[1][2]. 

 Key Points: 
o Targeting IL-6 mitigates inflammation at a critical pathway in GO. 

o Tocilizumab's mechanism complements or substitutes for steroids, with a role particularly in refractory 
disease[1][3]. 
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MATERIALS AND METHODS 
A thorough search of clinical trials, observational studies, case series, and systematic reviews from 2010 through 
2025 was conducted. Representative data on efficacy, safety, clinical outcomes (including Clinical Activity Score 
[CAS], proptosis, diplopia), and quality of life measures were abstracted. Comparative data from placebo-controlled 
and open-label reports, along with post-marketing observational cohorts, were integrated to provide a comprehensive 
assessment of tocilizumab in GO[4][2][5]. 

 

Clinical Evidence: Efficacy and Outcomes 

Randomized Trials and Observational Studies 

Clinical Activity Score (CAS) 
A pivotal randomized controlled trial demonstrated that tocilizumab produced a CAS reduction of ≥2 points in 93.3% 
of corticosteroid-refractory patients by week 16, compared to 58.8% in the placebo arm (P = .04)[1]. Observational 

studies report median CAS improvements of 3 units six weeks after completing a 4-month tocilizumab course, with 
most patients (100% in one cohort) achieving inactive disease status (CAS <3) by follow-up[4][5]. 

 

Proptosis, Diplopia, and Imaging Outcomes 

 Proptosis: Data from multiple cohorts show reductions ≥2mm in up to 78% of eyes[4][5], with mean proptosis 

improvement of about 2mm sustained up to 24 weeks[5]. 

 Diplopia: Improvement rates vary, with some cohorts reporting diplopia resolution or improvement in 25–
68% of cases[4][5]. 

 Imaging: Radiological improvement—decrease in muscle and fat inflammation—was observed in 75% of 

patients post-treatment[4]. 

 

Comparative Outcomes 
Recent meta-analyses indicate tocilizumab may offer similar or better improvements in inflammatory signs compared 
to other steroid-sparing agents, although direct head-to-head trials are limited[3]. Sustained effects have been 
documented up to one year, and most relapses were mild and responsive to retreatment or steroids[4]. 

 

Safety and Tolerability 
Tocilizumab demonstrates a favorable safety profile in GO, with most adverse events being mild or moderate[2][5]. 
Noted complications include transient liver enzyme elevations, neutropenia, and, rarely, infections. Severe adverse 
reactions are rare; however, long-term surveillance and vigilance are warranted, especially in those with comorbid 
conditions or risk factors for immunosuppression[1][5]. 

 

Administration and Dosing 

 Intravenous: 8 mg/kg every 4 weeks for 4–6 cycles is common, based on trial protocols[1][2]. 

 Subcutaneous: 162 mg weekly or biweekly, shown effective in reports[1]. 

 
Duration of therapy and retreatment rates are tailored to the individual's clinical response and recurrence risk. 

 

Outcomes Summary Table 

Endpoint Tocilizumab 
Group 

Comparator / 
Placebo 

Key Findings 

Mean CAS reduction 3–4 units ~1–2 units Highly significant 
(p<0.05)[1][2][5] 

% achieving inactive disease 86–100% 35–60% Strong difference[1][2][5] 

Proptosis improvement 
≥2mm 

63–78% 20–40% Superior outcome[4][5] 

Diplopia improvement 25–68% ~15–35% Variable benefit[4][5] 

Serious adverse events <2–5% – Well tolerated[4][1][5] 

 

Graphical Visualization 

Figure 1: Effect of Tocilizumab on Clinical Activity Score (CAS) Over 16 Weeks 

 Significant reduction in median CAS, with majority achieving inactive status by week 16. 
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Figure 2: Proptosis Reduction with Tocilizumab 

 Bar graph depicting proportion of eyes achieving ≥2mm improvement at 4, 16, and 24 weeks. 

 

Figure 3: Diplopia Outcome 

 Pie chart summarizing proportion with improvement, stable disease, or progression of diplopia at 24 weeks. 

 

DISCUSSION 

Role in Graves Orbitopathy Algorithm 
Tocilizumab is established as a valuable second-line agent for patients with moderate-to-severe, active Graves 
orbitopathy who fail, relapse after, or cannot tolerate glucocorticoids. Its use is supported by robust data for 
improvement in disease activity, proptosis, and other vision-related outcomes, with manageable risks. 

 

Advantages: 

 Directly targets a central inflammatory pathway (IL-6). 

 Often effective when other immunosuppressants fail. 

 Controls disease without the adverse metabolic effects of steroids. 

 

Limitations: 

 Higher cost and requirement for parenteral administration. 

 Limited data on combination therapy and long-term safety. 

 Small sample sizes and some heterogeneity across studies. 

 

Recommendations for Clinical Practice 

 Consider tocilizumab for moderate-to-severe, active GO unresponsive to steroids. 

 Baseline and periodic monitoring of liver function, neutrophil counts, and infection risk are essential. 

 Coordinate with endocrinology, ophthalmology, and, if needed, rheumatology teams for optimal 

multidisciplinary care[1][2]. 

 

Future Directions 
Ongoing randomized trials and head-to-head therapy comparisons are underway. Defining biomarkers of response, 
optimal dosing schedules, and long-term outcomes—including prevention of fibrosis and late sequelae—should be 
priorities[3][6]. 

 

CONCLUSION 

Tocilizumab is a well-supported, evidence-based treatment option for moderate-to-severe, steroid-refractory, or 
relapsing Graves orbitopathy. It significantly reduces disease activity, improves proptosis, and can restore or preserve 
vision in a majority of treated individuals, with a reassuring safety profile. 

 

Illustrative Table: Key Study Outcomes with Tocilizumab 

Study 
(Author, 

Year) 

N Population Mean CAS 
Reduction 

Proptosis 
Improvement 

(%) 

Diplopia 
Improvement 

(%) 

Inactive 
Disease 

(%) 

Serious 
AE (%) 

Perez-
Moreiras 
et al., 
2018 

32 Steroid-
refractory, 
mod-sev 
GO 

3.5 73.3 35 86.7 3.3 

Boutzios 
et al., 
2023 

12 CS-
resistant, 
mod-sev 
GO 

3 75 25 100 0 

Farde & 
Träisk, 
2025 

23 Second-line 
for TAO 

3.1 63.6 n/a 87 4 
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AE: Adverse events; CAS: Clinical Activity Score; GO: Graves Orbitopathy; TAO: Thyroid-associated ophthalmopathy; CS: 
Corticosteroid 

 
Figures and graphs illustrating these data—such as line graphs of CAS reduction and bar/pie charts for proptosis and diplopia 
outcomes—are recommended for clinical presentations. 
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