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Case 
 
A 31-year-old male presented to rheumatology to establish care 
for ankylosing spondylitis (AS), and for assistance in manage-
ment of thyroid eye disease (TED).  He had been diagnosed 
with AS, ulcerative colitis (UC), and asthma 13 years prior to 
presentation.  He was on chronic prednisone 5 mg/day, primari-
ly for management of asthma.  He had tried biologic therapies 
for his AS and UC, including adalimumab, with modest short-
term benefit, and infliximab with significant prolonged benefit.  
Unfortunately, he developed colon dysplasia and underwent 
colectomy 14 months prior to presentation.  His back pain im-
proved moderately after colectomy, and infliximab was stopped 
five months later.  He developed hyperthyroidism and was diag-
nosed with Graves disease, and underwent total thyroidectomy 
four months prior to presentation.  He developed exophthalmos 
two months after thyroidectomy and was diagnosed with TED.  
He was started on prednisone 60 mg/day, starting two weeks 
prior to presentation, tapering by 10 mg per week.  At presen-
tation he described recent worsening of his inflammatory 
arthritis, including pain and stiffness in his neck, shoulders, low 
back, and hips.  These symptoms were mostly controlled by the 
high dose prednisone.  
 
His TED worsened with prednisone taper, particularly below 
15-20 mg/day.  His ophthalmologist recommended a trial of 
tocilizumab, a monoclonal antibody to the interleukin-6 recep-
tor, for steroid-sparing effect.  However, due to concurrent wor-
sening of his AS he was instead started on certolizumab pegol, 
a tumor necrosis alpha (TNF) inhibitor (TNFi), to treat both 
conditions.  Tocilizumab has not been found effective in AS. 
 
He received one dose of certolizumab pegol and noted some 
improvement in his eye disease, but unfortunately developed 
angioedema and hives.  He was switched back to adalimumab, 
with improvement in his eye disease enabling reduction in pred-
nisone to 5 mg/day.  However, after three months of treatment, 
he had minimal improvement in his arthritic symptoms.  He 
then switched to golimumab which led to significant improve-
ment in his back pain and other arthritic symptoms over four 
months, but only modest benefit for the TED.  He developed a 
significant flare in his eye disease during treatment with 
golimumab requiring increase of his prednisone to 60 mg/day.  
At this point, azathioprine was added for further steroid sparing 
effect, and golimumab was continued.  After starting azathio-
prine, he noted improvement in his eye disease and was able to 
taper prednisone to 10 mg/day.  Unfortunately, at this time he 
relocated to the East Coast and was lost to follow up.   

Discussion 
 
Thyroid eye disease, also known as Graves orbitopathy or oph-
thalmopathy, is an autoimmune inflammatory condition of the 
retro-ocular tissues in patients with Graves disease.  There is a 
temporal relationship between the onset of Graves disease and 
that of TED.  In one study of 120 patients with TED, the onset 
occurred in the six months prior to the onset of thyroid 
dysfunction in 19%, concurrently in 20%, in the six months 
following onset of thyroid dysfunction in 22%, and six months 
or more following thyroid dysfunction onset in 35%.  Only 4% 
of Graves patients had onset of TED more than six months prior 
to the onset of hyperthyroidism.1 
 
The primary autoantigen involved in the development of 
Graves disease is the thyroid stimulating hormone (TSH) 
receptor (TSHR), which has a close association with the 
insulin-like growth factor 1 (IGF-1) receptor.  The TSHR is 
expressed primarily in thyroid tissue, but also in other tissues 
including fibroblasts and adipocytes.  Auto-antibodies to the 
TSHR, in addition to activated T cells with resulting cytokines 
such as interferon gamma and TNF-alpha, can activate retro-
ocular fibroblasts and adipocytes to create an inflammatory 
environment.2  This implies that TED is both a B- and T-cell 
mediated process.3  
 
The volume of the retro-ocular tissues is also increased due to 
fibroblast proliferation. The fibroblasts secrete hydrophilic 
glycosaminoglycans (GAG), primarily hyaluronic acid, which 
leads to fluid accumulation and increased pressure within the 
orbit, in addition to muscle swelling.  This process, in addition 
to increased retro-ocular adipogenesis, pushes the orbit forward 
and leads to ocular muscle dysfunction and decreased venous 
drainage.2  
 
The natural history of TED is variable.4 Many patients have 
stable disease for years, whereas others improve or worsen over 
time, and some have exacerbations and remissions.  This 
variability in clinical course makes it challenging to assess 
treatment effectiveness.   
 
Fortunately, TED is relatively uncommon, and when present is 
often mild and self-limited.  In one study of 237 patients with 
newly diagnosed Graves disease, 74% had no ocular involve-
ment, 20% had mild involvement, 6% had moderate to severe 
involvement, and 0.3% had sight-threatening disease.4  At 18 
months follow up, 58% of patients with mild disease at baseline 
were in complete remission.   



  
 
Treatment of TED is tailored to severity.  However, general 
measures include smoking cessation, correction of hyper-
thyroidism, treatment of ocular irritation, and treatment of 
periorbital inflammation and swelling.  Mild symptoms can 
often be treated with topical measures only.  Moderate to severe 
disease typically requires immunomodulatory therapy, while 
sight-threatening disease can necessitate surgical intervention.5 
 
The mainstay of treatment of moderate to severe orbitopathy is 
glucocorticoids.  Moderate symptoms are often treated with oral 
glucocorticoids, with typical starting dose of prednisone around 
30 mg/day for four weeks.5 However, intravenous (IV) gluco-
corticoids are felt to be more effective and better tolerated.  A 
typical IV regimen is methylprednisolone 500 mg IV weekly 
for six weeks, followed by 250 mg IV weekly for another six 
weeks.  In severe disease, initial IV therapy is appropriate.6   
 
In the setting of refractory disease, or contraindication or 
intolerance to steroids, it is appropriate to use a secondary 
immunomodulatory agent.  Unfortunately, there are few trials 
that directly compare these agents.5  There is some evidence for 
efficacy of TNF inhibitors in small case series.7,8  Likewise, a 
post-hoc analysis of a randomized, double blind, placebo 
controlled trial of azathioprine suggested improved clinical 
outcome at 48 weeks with azathioprine treatment, although the 
primary analysis did not find added benefit.9   
 
Agents with the strongest evidence of benefit in moderate to 
severe TED include mycophenolate mofetil, tocilizumab, 
rituximab, and particularly teprotumumab, which was recently 
approved by the Food and Drug Administration in January 
2020.  A randomized trial found  Mycophenolate mofetil 
superior to glucocorticoid taper at 24 weeks, with overall 
response rates of 91% vs 68%.10  Another randomized trial of 
steroid resistant patients found that Tocilizumab demonstrated 
benefit versus placebo at 16 weeks, 93% vs 59%, where 
primary outcome was a 2 point or greater improvement from 
baseline in a 10 point clinical activity score (CAS).11  Rituxi-
mab, a B cell depleting agent, has shown mixed results in two 
randomized controlled trials, with benefit in one trial but not the 
other.12,13  These different outcomes were perhaps due to 
variability in patient populations, as the study involving patients 
with earlier and more severe disease demonstrated efficacy.5   
 
Teprotumumab, an inhibitor of the IGF-1 receptor, is the first 
medication approved by the FDA for TED.  A therapeutic re-
sponse was demonstrated in two 24-week randomized, placebo 
controlled trials involving a total of 171 patients with moderate 
to severe eye disease.14,15  Therapeutic response was defined as 
improvement in proptosis by 2 mm or more and improvement 
in CAS by 2 or more points.  Both studies showed a high 
response rate versus placebo, 69% vs 20% in one and 78% vs 
7% in the other.  These studies included patients with onset of 
eye disease within nine months of trial start date, so it is not 
clear if patients with more chronic disease will have similar 
results.  There was also no comparison to glucocorticoid thera-
py, which is the current standard of care for TED.5       
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