
© 2020 Indian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow

Editorial

Medical management of thyroid eye 
disease – A paradigm shift

Thyroid eye disease (TED), also known as thyroid‑associated 
orbitopathy or Graves’ orbitopathy, is a potentially 
sight‑threatening, disabling, and disfiguring, chronic 
autoimmune inflammatory disorder, predominantly involving 
the orbital fat and extraocular muscles.

Activation of orbital fibroblasts that express insulin‑like 
growth factor‑1 receptors  (IGF‑1R) and thyroid‑stimulating 
hormone (TSH) receptor is integral to the genesis of inflammation 
and its consequences in TED. Orbital fibroblasts represent a 
heterogeneous population of cells with the multifarious potential 
for terminal differentiation into adipocytes or myofibroblasts.[1] 
Activation of orbital fibroblasts leads to the recruitment of T 
and B lymphocytes, mast cells and macrophages, upregulation 
of proinflammatory cytokines  (IL‑6, IL‑12, IL‑17, IFN‑c, and 
TNF‑a),[2] and augmentation of glycosaminoglycan  (GAG) 
production. Deposition of GAG and neo‑adipogenesis results in 
enlargement of the extraocular muscles and physical expansion 
of the orbital fat.[1,3‑5] This, coupled with an element of lingering 
inflammation and consequent fibrosis manifests some of 
the typical clinical features of TED such as exophthalmos, 
eyelid retraction, ocular motility restriction, strabismus, and 
compressive optic neuropathy.[3‑5]

The biphasic natural history of TED as described over 
six decades ago by Francis Rundle[6,7] has an initial active, 
inflammatory, progressive component, followed by a static, 
noninflammatory, fibrotic sequelae.[8,9] The clinical course, 
however, is heterogenous with numerous permutations 
of severity and duration of inflammation and functional 
derangement. TED is described as a function of two variables 
– activity and severity. Baseline activity and severity can be 
measured on the European Group on Graves’ Orbitopathy 
(EUGOGO), Vision, Inflammation, Strabismus, Appearance 
(VISA), NOSPECS  (No physical signs or symptoms, Only 
signs, Soft tissue involvement, Proptosis, Extraocular muscle 
signs, Corneal involvement, and Sight loss), and Clinical 
Activity Score  (CAS). EUGOGO scale [Supplementary 
Tables 1 and 2] is currently favored as the basis for designing 
primary management.[10]

Current Management Algorithm
The current management algorithm is shown in Fig.  1. 
Although mild inactive cases are symptomatically and 
conservatively managed, aggressive primary medical 
management is indicated in patients with moderate to 
severe, active, and sight‑threatening TED. Early medial 
endoscopy‑assisted transnasal orbital decompression is 
indicated in patients with sight‑threatening dysthyroid optic 
neuropathy  (DON) unresponsive to medical management. 
Sequential surgery  (orbital decompression, extraocular 

Low‑dose intravenous methylprednisolone (IVMP) pulse therapy includes IVMP 500 mg on 3 consecutive days as a loading dose, followed by 
500 mg thrice weekly X 5, and a cumulative dose of 4000 mg. In sight‑threatening DON, high‑dose IVMP (1000 mg on 3 consecutive days and 
500–1000 mg weekly X 6) is indicated. Immunomodulation includes oral Azathioprine 50 mg BD or Oral Mycophenolate Mofetil 500 mg BD for 
6 months or more

Figure 1: Standard sequential management in active TED
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Figure 2: A 45‑year‑old male with active TED with CAS 7, exophthalmos, 
ocular motility restriction, and optic disc edema (a), with resolution in 
activity  (CAS 1), exophthalmos, ocular motility restriction, and optic 
disc edema 6 months later following IVMP and oral Azathioprine (b)
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muscle surgery, correction of eyelid retraction) is planned in 
patients with >6 months of stable, inactive TED for cosmetic 
or functional indications.

Nonspecific immunomodulation with low‑dose pulse 
intravenous methylprednisolone  (IVMP), followed by 
sequential oral immunomodulation forms the basis of current 
medical management of TED.[11] IVMP shows pronounced and 
sustained effect in active TED and has a definite edge over oral 
steroids. In moderate, active TED, 72% responded to IVMP as 
compared to only 49% to oral steroids.[12] IVMP is most effective 
in reducing inflammation and ocular motility dysfunction. Oral 
immunomodulators (azathioprine or mycophenolate mofetil) 
used with corticosteroids produce a synergistic and sustained 
response.[13,14] In our series of 81 patients (117 eyes) with active 
TED managed with low‑dose IVMP pulse therapy coupled with 
oral azathioprine or mycophenolate mofetil, 59% (69 of 117) 
showed improvement in exophthalmos (mean, 2.7 mm), 60% 
(45 of 75) showed resolution of diplopia in the primary position 
and downgaze, and 80% (94 of 117) demonstrated remission 
in disease activity  (CAS reduction from a mean of 7.1 ± 1.1 
pretreatments to 1.2 ± 0.4 posttreatment) [Fig. 2].

Newer Trends
Local injections 
Eyelid retraction in TED is typically managed by the levator 
recession. Temporary measures include botulinum toxin 

injection or fillers. As an alternative, injection of triamcinolone 
10 mg transconjunctivally into the levator has shown excellent 
results in the resolution of eyelid retraction in both the active 
and inactive phases of TED [Fig. 3]. This may help minimize 
the need for surgical intervention for eyelid retraction.[15]

Immunobiologicals
The newer trend in the management of TED is to use 
immunobiologicals for specifically targeted immunomodulation 
[Fig.  4]. Rituximab is a humanized chimeric monoclonal 
antibody that targets CD20 on B cells and its precursors.[16] A 
randomized controlled trial comparing it with IVMP in active, 
moderate‑to‑severe TED showed a 100% response, with no 
reactivation at 24  weeks and fewer rehabilitative surgeries 
in the treated group.[16] A controlled trial in North America 
comparing rituximab to placebo, however, did not show a 
significant difference.[17]

IL‑6 is a pleiotropic cytokine that plays a role in B cell 
activation and the production of antibody‑producing plasma 
cells. Tocilizumab, a recombinant, humanized, monoclonal 
antibody against the IL‑6 receptor, has shown promising 
results. It improved clinical activity score in all patients, 
proptosis in 72%, extraocular motility in 83%, and diplopia 
in 54%.[18] Besides, it seems effective in vision‑threatening and 
corticosteroid‑refractory TED as well.[19] Etanercept; a TNF‑a 
receptor blocker, adalimumab a fully human monoclonal 
antibody against TNF,[20] and infliximab; a chimeric monoclonal 
antibody that targets TNF‑α,[21] have shown encouraging results 
in small case series.

A landmark breakthrough is the introduction of specific 
IGF-1R blocker teprotumumab.[6,22,23] It has been demonstrated 
that eight infusions of teprotumumab over  24  weeks were 

Figure 3: A 50‑year‑old male with inactive TED with bilateral eyelid 
retraction (a), following two injections of Triamcinolone 10 mg to the 
levator, showing resolution of eyelid retraction (b) 3 months later
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Review. Ophthalmology and Therapy. 2020 Mar; 9 (1):21‑33

Figure 4: A complex interaction of the immune system, proinflammatory cytokines, and autoantibodies on orbital fibroblasts leading to the clinical 
characteristics of TED and sites of action of target therapy

associated with clinical improvement in patients with 
moderate‑to‑severe, active TED, shown by reductions in 
CAS, proptosis, subjective diplopia, and improved quality 
of life.[22] The reduction in proptosis was comparable to 

orbital decompression.[22] The results were further confirmed 
by phase 3 trial, OPTIC (Treatment of Graves’ Orbitopathy 
to Reduce Proptosis with Teprotumumab Infusions in a 
Randomized, Placebo‑Controlled, Clinical Study), and the 
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drug has received Food and Drug Administration  (FDA) 
approval.[23]

Conclusion
There is an increasing understanding of the various facets of 
TED.[24‑27] The debilitating functional manifestations of TED are 
multifactorial and are difficult to treat optimally with conventional 
modalities. With the unraveling of the pathophysiology of TED 
at the molecular level, there are several new options for powerful 
targeted therapy that have shown the potential to alter the natural 
history of the disease, both in terms of its activity and severity, 
resulting in better functional and aesthetic recovery, and a 
reduced need for rehabilitative surgeries.
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Supplementary Table 1: Activity and severity assessments 
in TED

Measures of activity based on the classical features of 
inflammation
Clinical activity score (CAS) is the sum of all items present

1. Spontaneous retrobulbar pain

2. Pain on attempted up‑ or downgaze

3. Redness of the eyelids

4. Redness of the conjunctiva

5. Swelling of the eyelids

6. Inflammation of the caruncle and/or plica

7. Conjunctival edema 

A CAS >3/7 indicates active TED at baseline

Patients assessed after follow‑up (1‑3 months) can be scored out 
of 10 by including items 8‑10

8. Increase of >2 mm in proptosis

9. The decrease in a uniocular ocular excursion in any one 
direction of >8°

10. Decrease of acuity equivalent to 1 Snellen line

A CAS >4/10 indicates active TED on follow‑up

Measures of severity based on functional impairment:
1. �Lid aperture (distance between the lid margins in mm with the 

patient looking in the primary position, sitting relaxed and with 
distant fixation) 

2. Swelling of the eyelids (absent/equivocal, moderate, severe)

3. Redness of the eyelids (absent/present)

4. Redness of the conjunctivae (absent/present)

5. Conjunctival edema (absent/present)

6. Inflammation of the caruncle or plica (absent/present)

7. �Exophthalmos (measured in mm using the same Hertel 
exophthalmometer and same intercanthal distance for an 
individual patient)

8. �Subjective diplopia score (0 ‑ no diplopia; 1 ‑ intermittent, i.e., 
diplopia in the primary position of gaze, when tired or when 
first awakening; 2 ‑ inconstant, i.e., diplopia at extremes of 
gaze; 3 ‑ constant, i.e., continuous diplopia in primary or 
reading position)

9. Eye muscle involvement (ductions in degrees)

10. Corneal involvement (absent/punctate keratopathy/ulcer)
11. �Optic nerve involvement (best‑corrected visual acuity, color 

vision, optic disc, relative afferent pupillary defect  (absent/
present), plus visual fields if optic nerve compression is 
suspected)

From: Bartalena L, Baldeschi L, Dickinson A, Eckstein A, Kendall‑Taylor P,  
Marcocci C et  al. European Group on Graves’ Orbitopathy (EUGOGO). 
Consensus statement of the European Group on Graves’ orbitopathy 
(EUGOGO) on management of GO. Eur J Endocrinol. 2008 Mar; 158(3):273‑85



Supplementary Table 2: Classification of severity in TED

Severity Clinical Features

Mild TED, whose features 
have only a minor impact 
on daily life, insufficient to 
justify immunosuppressive 
or surgical treatment.

Lid retraction <2 mm

Mild soft‑tissue involvement

Exophthalmos <3 mm

No diplopia or transient diplopia

Exposure keratopathy responsive 
to lubrication

Moderate‑to‑severe TED, 
whose eye disease has a 
sufficient impact on daily 
life to justify the risks 
of immunosuppression 
(if active) or surgical 
intervention (if inactive).

Lid retraction >2 mm

Moderate to severe soft‑tissue 
involvement

Constant or inconstant diplopia

Exophthalmos >3 mm

Sight‑threatening TED Presence of optic neuropathy
Presence of corneal 
decompensation

From: Bartalena L, Baldeschi L, Dickinson A, Eckstein A, Kendall‑Taylor 
P, Marcocci C et al. European Group on Graves’ Orbitopathy 
(EUGOGO). Consensus statement of the European Group on Graves’ 
orbitopathy (EUGOGO) on management of GO. Eur J Endocrinol. 2008 Mar; 
158(3):273‑85




