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Abstract. Introduction: Graves’ disease (GD) is an autoimmune disease that affects the
thyroid and the eyes. Graves’ ophthalmopathy (GO), an autoimmune disease, usually ap-
pears 18 months after GD diagnosis. Clinical activity and disease severity determine the
strategy, with steroid treatment recommended during active disease progression. Aim:
This review aims to provide an overview of steroid therapy in the treatment of Graves’ oph-
thalmopathy, discussing its efficacy, protocols, and considerations. Materials and Meth-
ods: We reviewed the papers focusing on management recommendations and assessed
peer-reviewed publications using the following keywords: “Graves’ disease”, “Graves’ oph-
thalmopathy”, “Graves’ orbitopathy”, “glucocorticoids”. Results and Discussion: Steroid
therapy, especially glucocorticoids, is a primary pharmacologic intervention for clinically
active GO. Intravenous administration has shown superior outcomes compared to oral
administration, with a recommended protocol that uses a cumulative dose of 4.5 grams
methylprednisolone. High-dose systemic glucocorticoids possess anti-inflammatory and
immunosuppressive characteristics and are efficacious in managing moderate to severe
active GO. Second-line therapies, such as methylprednisolone monotherapy or in com-
bination with cyclosporine, may be considered. Conclusion: Graves’ ophthalmopathy re-
quires intravenous glucocorticoids during the active phase. Intravenous glucocorticoids
are more effective and better tolerated than oral glucocorticoids. Patients with Graves’
ophthalmopathy require individualized treatment plans that address contraindications and
side effects to improve outcomes and quality of life.
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Abbreviations:

GAGs Glycosaminoglycans
GD Graves’ disease
GO Graves’ ophthalmopathy or orbitopathy
1gG Immunoglobulin G
IGF-1R Insulin-like growth factor-I
RAI Radioactive iodine
INTRODUCTION

raves’ disease (GD) is an autoimmune dis-
G ease that primarily affects the thyroid gland.

It also has the ability to affect numerous
other organs, including the eyes and skin. Graves’
disease accounts for 60% to 80% of cases of hyper-
thyroidism. In the United States, hyperthyroidism is
observed in 1.2% of the population, with an incidence
ranging from 20 to 50 cases per 100,000 individuals.
Meanwhile, in Europe, the prevalence is estimated to
be approximately 10 per 10,000 persons [1-3]. It typi-
cally manifests in individuals between the ages of 20
and 50. Women have a higher prevalence of Graves’
disease than men. Other common factors include
toxic multinodular goiter, functioning thyroid adeno-
ma, and subacute destructive thyroiditis (caused by
viral infection, autoimmune disease, or drugs) [4, 5].

Graves’ ophthalmopathy, also known as Graves’ eye
disease or Graves’ orbitopathy, refers to the signs
and symptoms associated with the eye and adjacent
tissues in individuals diagnosed with Graves’ dis-
ease. It occasionally occurs in patients with normal
thyroid function or even low thyroid function due to
chronic thyroid inflammation. Graves’ ophthalmopa-
thy (GO) is an autoimmune disease that specifically
affects the tissues behind the eyes [6, 7].

The development of GO is thought to occur due to the
presence of TSHR autoantigens on adipocytes and fi-
broblasts, leading to T-cell activation. As a result, there
is a greater accumulation of water-loving glycosami-
noglycans and an increase in the size of the connec-
tive tissue and muscles behind the eyes [8, 9].

Elevated levels of TGAb and TRADb, alongside de-
creased levels of TPOAD, are observed in individuals
with Graves’ disease (GD) accompanied by Graves’
ophthalmopathy (GO) in contrast to those without
ocular involvement. These observations could of-
fer novel insights into investigating the underlying
mechanisms of GO [10]. Detecting various autoan-
tibodies in Graves’ disease (GD), like those against

TGAb  Thyroglobulin antibody

TPO Thyroid peroxidase

TRAb  TSH-receptor antibodies

TSHR  Thyroid-stimulating hormone receptor
TSls Thyroid-stimulating immunoglobulins

thyroglobulin and thyroid peroxidase, is common but
not considered pathogenic. They’re typically associ-
ated with other thyroid autoimmune conditions like
Hashimoto’s thyroiditis. A recent study explored the
emergence of these antibodies before and after diag-
nosing Hashimoto’s thyroiditis and GD [11].

Evidence suggests that IGF-1R may be involved in
autoimmunity, aligning with its known influence on
various aspects of the mammalian immune system.
We propose that antibodies in Graves’ disease can
bind to IGF-1R, triggering signaling cascades lead-
ing to the production of chemoattractants and hyal-
uronan [12]. Fibroblasts from individuals with Graves’
ophthalmopathy (GO) exhibit heightened IGF-1R lev-
els and, when exposed to IGF-1 or GD-lgG, produce
T cell chemoattractants. Similarly, a notably higher
fraction of peripheral blood T cells in GD patients
express IGF-1R, particularly memory (CD45RO+)
CD4+ and CD8+ subsets. These findings suggest
that IGF-1 and GD-lgG may directly influence the
survival and expansion of antigen-specific T cells in
Graves’ disease [13]. Most patients experience the
onset of eye disease within 18 months of being diag-
nosed with Graves’ disease. However, ophthalmopa-
thy can manifest within a time frame of 10 to 20 years
after the initial onset of thyroid disease [14, 15].

Risk factors for GO include receiving RAI therapy for
hyperthyroidism, untreated hyperthyroidism, smok-
ing, high serum TRADb levels prior to therapy (< 1.75
IU/L for normal, > 8.8 IU/L for high risk of progres-
sion), and delayed treatment of hypothyroidism after
treatment for hyperthyroidism [16]. GO can be active
or inactive. An autoimmune process causes GO to
progress over 6-24 months during the active phase.
During this phase, lymphocytes invade the affected
area and release inflammatory cytokines. Fibroblast
proliferation causes orbital muscle enlargement, con-
junctival injection and chemosis, ocular pain, and lid
and eyelid swelling [17, 18]. The next phase is reso-
lution of the inflammation, which can take over a
year. The inactive phase is characterized by fibrosis
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of the orbital tissues. Reactivation of GO after 5 years
is rare, occurring in 5% of cases [19, 20].

Management strategies for GO include a variety of
approaches, including non-pharmacological interven-
tions, pharmacologic treatments, rehabilitative sur-
gery, and radiation therapy. While ophthalmopathy
tends to be mild and non-progressive in the majority of
cases, itis crucial to meticulously monitor and prompt-
ly administer suitable treatment to individuals identi-
fied as at risk, considering the severity and activity of
the disease [21, 22]. Successful treatment requires
euthyroidism, and it is advisable to refrain from radio-
iodine therapy in cases of actively progressive GO.
During the active progressive phase of the disease,
anti-inflammatory therapy is recommended. However,
rehabilitative surgery should only be considered in the
stable inactive phase when there are persistent se-
quelae [23, 24]. This review examines various man-
agement strategies, focusing on the role of glucocor-
ticoids, particularly intravenous administration. It also
discusses alternative approaches to reduce steroid
dependency, improve efficacy, and addresses the vari-
ability in patient response to treatment.

AIM

This review aims to provide a comprehensive and
up-to-date exploration of the management of Graves’
ophthalmopathy, with a particular focus on steroid
therapy, offering insights into treatment protocols,
considerations, and emerging alternatives.

MATERIALS AND METHODS

We reviewed the papers focusing on management
recommendations and assessed peer-reviewed pub-
lications using the following keywords: “Graves’ dis-
ease’, “Graves’ ophthalmopathy”, “Graves’ orbitopa-
thy”, “glucocorticoids”.

RESULTS AND DISCUSSION

Management of Graves’ Ophthalmopathy

Recent meta-analyses and meta-regression studies
have shown that the frequency and intensity of GO in
GD patients has decreased over the past 30 years.
Reduced smoking, early detection, and better man-
agement of thyroid dysfunction are contributing to
this trend. Endocrinologists and ophthalmologists are
working together to detect and treat the disease ear-
ly. In addition, mild GO can worsen, requiring profes-
sional consultation to develop a comprehensive man-
agement plan. Patients with confirmed GO and those
at risk for worsening GO, such as those with mild and

active GO, smokers, high serum TRAb levels, and
severe/unstable hyperthyroidism, must be referred to
a Thyroid Eye Clinic. This clinic provides comprehen-
sive endocrine and ophthalmic services to improve
patient prognosis and quality of life through accurate
and rapid diagnosis [25, 26].

Treatment of GO depends on clinical assessment of
disease activity, severity, and duration. The efficacy
of anti-inflammatory/immunosuppressive treatment
decreases significantly after 18 months of disease
onset. There is a clear correlation between treatment
timing and GO disease severity and activity [27]. Ini-
tiating immunosuppressive treatment during active
GO can significantly reduce disease severity. In con-
trast, immunosuppressive therapy during inactivity is
associated with poor outcomes [28].

Streroid Therapy for Graves’ Ophthalmopathy

The choice of pharmacologic treatment, restorative
surgery, and radiation therapy depends on the clinical
activity and severity of the disease. Glucocorticoids
are the primary pharmacologic treatment option for
patients with clinically active GO. Glucocorticoids are
administered by oral, topical, or intravenous routes
[29]. Administering glucocorticoids locally through
subconjunctival or retrobulbar injection is not recom-
mended due to the potential harm and the absence
of confirmed effectiveness. Intravenous administra-
tion of glucocorticoids has shown better response
and clinical efficacy than oral administration. There
are several contraindications to the use of methyl-
prednisolone as part of GO therapy. These include a
recent history of viral hepatitis infection, severe car-
diovascular morbidity, uncontrolled hypertension, un-
controlled diabetes, significant hepatic impairment,
and psychiatric disorders [30, 31].

In a clinical trial, participants were randomized to
receive orbital injections of triamcinolone acetate or
placebo. The eye was injected in the inferolateral
quadrant. Triamcinolone acetate was injected four
times at 40 mg per week. This treatment reduced
double vision and extraocular muscle size. A small
randomized trial showed that subconjunctival injec-
tion of 20 mg triamcinolone in 1 to 3 injections treated
short-term upper eyelid retraction due to GO. How-
ever, topical glucocorticoids may increase intraocular
pressure due to accumulation of fat in the eye socket.
In addition, patients taking both antiplatelet medica-
tions have a small but significant risk of bleeding be-
hind the eye. Therefore, topical glucocorticoids may
replace systemic glucocorticoids in contraindicated
patients [32, 33].

Specialized centers and facilities are necessary for
intravenous glucocorticoid therapy, but they may not
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be accessible in all countries. This partly explains the
continued prevalence of the oral route of administra-
tion, whether it is the use of oral glucocorticoids alone
or as a follow-up to the initiation of therapy with mul-
tiple glucocorticoid infusions, in order to reduce hos-
pitalization rates. When administering oral glucocorti-
coids, it is recommended to start treatment according
to the recommendations of several randomized trials.
Utilizing additional treatments like orbital radiation or
non-steroidal immunosuppressive drugs such as my-
cophenolate or cyclosporine, in conjunction with oral
glucocorticoids, can potentially decrease reliance on
steroids and enhance their effectiveness [34, 35].

High-dose systemic glucocorticoids are effective in
treating moderate to severe and active GO due to
their anti-inflammatory and immunosuppressive
properties. Intravenous glucocorticoids are the first-
line treatment for moderate and active GO. Arandom-
ized trial showed that intravenous methylpredniso-
lone resulted in an 83% improvement in GO scores
compared to an 11% improvement with placebo [36,
37]. While oral glucocorticoids are effective, intrave-
nous glucocorticoids are the preferred option due to
their demonstrated superiority in randomized trials,
with success rates ranging from 77% to 88% com-
pared to 51% to 63% for oral administration. In addi-
tion, intravenous glucocorticoids are better tolerated
by patients [38]. In a prospective, non-randomized
single-center investigation that evaluated the effica-
cy and safety of a modified monthly regimen (mMR)
and compared it with the established weekly regi-
men (WR) for glucocorticoid (GC) administration, the
study revealed that both GC regimens exhibit similar
efficacy, albeit with slight variations in the onset and
duration of therapeutic effects, as well as their effec-
tiveness on certain ocular manifestations [39].

A common protocol is to administer a cumulative dose
of 4.5 grams of methylprednisolone in 12 weekly infu-
sions. This treatment protocol includes six infusions
of 0.5 grams of the drug followed by six infusions of
0.25 grams. This is often the first-line treatment. The
4.5 grams regimen was well-tolerated and improved
the individual's quality of life. This treatment plan is
appropriate for most patients, but severe moderate to
severe GO and active phase cases require cumula-
tive doses greater than 7.5 grams (starting with 0.75
grams intravenously as a weekly infusion). This is
because higher doses are associated with increased
adverse drug reactions [40, 41]. Based on safety
data, the intravenous dose should not exceed 0.75
grams per week and the total dose should not exceed
8.0 grams per cycle. Avoid consecutive daily therapy
because glucocorticoids can cause liver toxicity and
serious cardiovascular effects. Note that these rec-

ommendations do not apply to the risk of vision loss
[42, 43].

Glucocorticoids should be administered gradually
over a period of 1-2 hours under close observation.
Before starting treatment, it is essential to exclude
the presence of an infectious condition by checking
the white blood cell count. Furthermore, it is crucial
to assess the cardiovascular risk, liver enzymes, and
viral hepatitis markers in order to identify any pos-
sible risks or contraindications. During treatment,
liver enzymes are closely monitored [44, 45]. High
doses of oral glucocorticoids can lead to several
adverse effects, including cataracts, peptic ulcers,
long-term suppression of adrenal function, Cushing’s
syndrome, diabetes, infectious diseases, hyperten-
sion, reactivation of chronic diseases (such as tu-
berculosis), osteoporosis, and psychosis. If it is not
possible to administer glucocorticoids intravenously,
prednisone can be given orally for a period of 12
weeks. The recommended starting daily dose is 0.2
grams, which should be gradually reduced over time
to a weekly dose of 0.01 grams, resulting in a total
cumulative dose of 4 grams [38, 46].

Glucocorticoid treatment should not be used in cases
of active viral hepatitis infection, significant impair-
ment of liver function, serious heart-related health
problems, or mental disorders. However, treatment
may be initiated if diabetes and hypertension are well
controlled. It is advisable to undergo bone protective
therapy, and the use of proton pump inhibitors should
be considered if deemed appropriate. The effect of
intravenous glucocorticoids is usually rapid, although
it may be delayed until the middle or later stages of
treatment. Therefore, individuals with a suboptimal
response to intravenous glucocorticoids should strive
to complete a 12-week treatment regimen. Converse-
ly, a decrease in ocular clinical signs and symptoms
indicates the need for second-line treatment [30, 35].

According to the 2016 ETA/EUGOGO guidelines, it
is recommended to use a second-line therapy for 3-4
weeks and to evaluate the eyes and liver enzymes.
This therapy involves the use of intravenous meth-
ylprednisolone monotherapy at a higher cumulative
dose of 7.5 grams. Treatment begins with a single
dose of 0.75 grams and continues for 6 weeks. This
second-line therapy is widely recognized and ac-
cepted. A maximum cumulative dose of 8 grams of
methylprednisolone per cycle is allowed, but should
be administered with caution. An alternative option
that has been proposed is the use of a combination
of oral prednisone/prednisolone and cyclosporine.
This approach has shown favorable results in two
randomized trials. In addition, azathioprine may be
used in conjunction with oral glucocorticoids because
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of its ability to reduce the need for steroids, as dem-
onstrated in a randomized trial [47, 48].

Glucocorticoids are the preferred immunosuppres-
sive agents for moderate and active GO due to their
anti-inflammatory properties and, at high doses, their
ability to suppress the immune system. Laboratory
studies show that glucocorticoids decrease the pro-
duction and release of glycosaminoglycans by orbital
fibroblasts. They also suppress the activity of various
adhesion molecules, inhibit the secretion of cytokines
and antibodies, impair the function of T and B lym-
phocytes, and reduce the recruitment of neutrophils
and macrophages to the site of inflammation [34, 49].

Overall, the impact of GO on quality of life can be
comparable to that of inflammatory bowel disease
and can be more severe than diabetes, emphysema
or heart failure. Because of its significance, it is im-
perative to continue to advance treatments for GO.
Treatment for GO is typically moderate-to-severe in
intensity [21]. Steroids are commonly used because
of their widespread use and ability to reduce inflam-
mation. However, approximately 20-30% of patients
do not have a positive response to steroids, and ap-
proximately 20% of patients experience a recurrence
of symptoms [50].

CONCLUSIONS

Glucocorticoids, with their anti-inflammatory and im-
munosuppressive effects, are crucial during the ac-
tive phase of GO. Further research is warranted to
refine therapeutic approaches and address the vari-
ability in patient response, ultimately improving out-
comes and quality of life for those affected by Graves’
ophthalmopathy.

Acknowledgements: We are grateful to the Department of
Internal Medicine, Hasanuddin University for their support,
encouragement, and insightful discussions throughout the
review process.

Author contributions: The authors have made equal con-
tributions.

Conflict of interest: The authors declare no potential con-
flicts of interest.

Funding: None.

REFERENCES

1. Wémeau JL, Klein M, Sadoul JL, et al. Graves’ disease: Intro-
duction, epidemiology, endogenous and environmental patho-
genic factors. Ann Endocrinol (Paris), 2018, 79(6):599-607.

2. Smith TJ, Hegedis L. Graves’ Disease. N Engl J Med, 2016,
375(16):1552-1565.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Perros P, Hegedis L, Bartalena L, et al. Graves’ orbitopathy
as a rare disease in Europe: a European Group on Graves’
Orbitopathy (EUGOGO) position statement. Orphanet J Rare
Dis, 2017, 12(1):72.

Hussain YS, Hookham JC, Allahabadia A, et al. Epidemiol-
ogy, management and outcomes of Graves’ disease-real life
data. Endocrine, 2017, 56(3):568-578.

Taylor PN, Albrecht D, Scholz A, et al. Global epidemiology
of hyperthyroidism and hypothyroidism. Nat Rev Endocrinol,
2018, 14(5):301-316.

Perros P, Neoh C, Dickinson J. Thyroid eye disease. BMJ.
2009;338:b560.

Wiersinga WM, Bartalena L. Epidemiology and prevention of
Graves’ ophthalmopathy. Thyroid, 2002, 12:855-860.

Bahn RS. Current insights into the pathogenesis of Graves’
ophthalmopathy. Horm Metab Res, 2015, 47(10):773-778.
Huang Y, Fang S, Li D, et al. The involvement of T cell patho-
genesis in thyroid-associated ophthalmopathy. Eye (Lond),
2019, 33(2):176-182.

Boyanov MA, Bakalov D, Sheinkova G. Levels of thyroid
auto-antibodies in patients with Graves’disease and Graves’
ophtalmopathy. Turk J Endocrinol Metab, 2010, 14: 50-53.
Hutfless S, Matos P, Talor MV, et al. Significance of prediag-
nostic thyroid antibodies in women with autoimmune thyroid
disease. J Clin Endocrinol Metab, 2011, 96(9):E1466-E1471.
Smith TJ. Insulin-like growth factor-lI regulation of immune
function: a potential therapeutic target in autoimmune dis-
eases?. Pharmacol Rev, 2010, 62(2):199-236.

Douglas RS, Gianoukakis AG, Kamat S, et al. Aberrant ex-
pression of the insulin-like growth factor-1 receptor by T
cells from patients with Graves’ disease may carry functional
consequences for disease pathogenesis. J Immunol, 2007,
178(5):3281-3287.

Bahn RS. Graves’ ophthalmopathy. N Engl J Med, 2010,
362(8):726-738.

Bartalena L, Marcocci C, Pinchera A. Graves’ ophthalmopa-
thy: a preventable disease?. Eur J Endocrinol, 2002, 146:457.
Bartalena L, Piantanida E, Gallo D, et al. Epidemiology, Natu-
ral History, Risk Factors, and Prevention of Graves’ Orbitopa-
thy. Front Endocrinol (Lausanne). 2020, 11:615993.

Dik WA, Virakul S, van Steensel L. Current perspectives on
the role of orbital fibroblasts in the pathogenesis of Graves’
ophthalmopathy. Exp Eye Res, 2016, 142:83-91.

Carballo M, de Sa B, Rocha D, et al. Pathophysiology of
Graves’ Ophthalmopathy: A Literature Review. Open J En-
docr Metab Dis, 2017, 7(01):77-87.

Eckstein AK, Plicht M, Lax H, et al. Thyrotropin receptor au-
toantibodies are independent risk factors for Graves’ ophthal-
mopathy and help to predict severity and outcome of the dis-
ease. J Clin Endocrinol Metab, 2006, 91(9):3464-3470.
Douglas RS, Afifiyan NF, Hwang CJ, et al. Increased genera-
tion of fibrocytes in thyroid-associated ophthalmopathy. J Clin
Endocrinol Metab, 2010, 95(1):430-438.

Terwee CB, Prummel MF, Gerding MN, et al. Measuring dis-
ease activity to predict therapeutic outcome in Graves’ oph-
thalmopathy. Clin Endocrinol (Oxf), 2005, 62(2):145-155.
Sahli E, Gundiiz K. Thyroid-associated Ophthalmopathy. Turk
J Ophthalmol, 2017, 47(2):94-105.

Laurberg P, Wallin G, Tallstedt L, et al. TSH-receptor auto-
immunity in Graves’ disease after therapy with anti-thyroid
drugs, surgery, or radioiodine: a 5-year prospective random-
ized study. Eur J Endocrinol, 2008, 158(1):69-75.

Bartalena L, Kahaly GJ, Baldeschi L, et al. The 2021 Europe-
an Group on Graves’ orbitopathy (EUGOGO) clinical practice

Steroid treatment focused management...

169



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

170

guidelines for the medical management of Graves’ orbitopa-
thy. Eur J Endocrinol, 2021, 185(4):G43-G67.

Kahaly GJ, Wister C, Olivo PD, et al. High Titers of Thyro-
tropin Receptor Antibodies Are Associated With Orbitopathy
in Patients With Graves Disease. J Clin Endocrinol Metab,
2019, 104(7):2561-2568.

Perros P, Dayan CM, Dickinson AJ, et al. Management of pa-
tients with Graves’ orbitopathy: initial assessment, manage-
ment outside specialised centres and referral pathways. Clin
Med (Lond), 2015, 15(2):173-178.

Hiromatsu Y, Eguchi H, Tani J, et al. Graves’ ophthalmopa-
thy: epidemiology and natural history. Intern Med, 2014,
53(5):353-360.

European Group on Graves’ Orbitopathy (EUGOGO), Wiers-
inga WM, Perros P, et al. Clinical assessment of patients with
Graves’ orbitopathy: the European Group on Graves’ Orbitop-
athy recommendations to generalists, specialists and clinical
researchers. Eur J Endocrinol, 2006, 155(3):387-389.

Patel A, Yang H, Douglas RS. A New Era in the Treatment of
Thyroid Eye Disease. Am J Ophthalmol, 2019, 208:281-288.
Tu X, Dong Y, Zhang H, et al. Corticosteroids for Graves’ Oph-
thalmopathy: Systematic Review and Meta-Analysis. Biomed
Res Int, 2018, 2018:4845894.

Wiersinga WM. Advances in treatment of active, moderate-to-
severe Graves’ ophthalmopathy. Lancet Diabetes Endocrinol,
2017, 5(2):134-142.

Lee SJ, Rim TH, Jang SY, et al. Treatment of upper eyelid
retraction related to thyroid-associated ophthalmopathy using
subconjunctival triamcinolone injections. Graefes Arch Clin
Exp Ophthalmol, 2013, 251(1):261-270.

Huebert |, Heinicke N, Kook D, et al. Dual platelet inhibition
in cases of severe retrobulbar hemorrhage following retrobul-
bar and peribulbar anesthesia. J Cataract Refract Surg, 2015,
41(10):2092-2101.

Langericht J, Kramer |, Kahaly GJ. Glucocorticoids in Graves’
orbitopathy: mechanisms of action and clinical application. Ther
Adv Endocrinol Metab, 2020, 11:2042018820958335.
Nedeljkovic Beleslin B, Ciric J, Stojkovic M, et al. Comparison
of efficacy and safety of parenteral versus parenteral and oral
glucocorticoid therapy in Graves’ orbitopathy. Int J Clin Pract,
2020, 74(11):e13608.

Zang S, Ponto KA, Kahaly GJ. Clinical review: Intravenous
glucocorticoids for Graves’ orbitopathy: efficacy and morbid-
ity. J Clin Endocrinol Metab, 2011;96(2):320-332.

Riedl M, Kolbe E, Kampmann E, et al. Prospectively recorded
and MedDRA-coded safety data of intravenous methylpred-
nisolone therapy in Graves’ orbitopathy. J Endocrinol Invest,
2015, 38(2):177-182.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Kahaly GJ, Pitz S, Hommel G, et al. Randomized, Single blind
trial of intravenous versus oral steroid monotherapy in Graves’
orbitopathy. J Clin Endocrinol Metab, 2005, 90(9):5234-5240.
Stoynova MA, Shinkov AD, Dimitrova ID, et al. Comparison of
the efficacy of two different glucocorticoid regimens for treat-
ment of active moderate-to-severe Graves’ orbitopathy. Int
Ophthalmol, 2023, 43(12):4747-4757.

Hoppe E, Lee ACH, Hoppe D, et al. Predictive Factors for
Changes in Quality of Life after Steroid Treatment for Active
Moderate-to-Severe Graves’ Orbitopathy: A Prospective Tri-
al. Eur Thyroid J, 2021, 9(6):313-320.

Bartalena L, Krassas GE, Wiersinga W, et al. Efficacy
and safety of three different cumulative doses of intrave-
nous methylprednisolone for moderate to severe and ac-
tive Graves’ orbitopathy. J Clin Endocrinol Metab, 2012,
97(12):4454-4463.

Marcocci C, Watt T, Altea MA, et al. Fatal and non-fatal ad-
verse events of glucocorticoid therapy for Graves’ orbitopa-
thy: a questionnaire survey among members of the European
Thyroid Association. Eur J Endocrinol, 2012, 166(2):247-253.
Curro N, Covelli D, Vannucchi G, et al. Therapeutic outcomes
of high-dose intravenous steroids in the treatment of dysthy-
roid optic neuropathy. Thyroid, 2014, 24(5):897-905.

Sisti E, Coco B, Menconi F, et al. Age and Dose Are Major
Risk Factors for Liver Damage Associated with Intravenous
Glucocorticoid Pulse Therapy for Graves’ Orbitopathy. Thy-
roid, 2015, 25(7):846-850.

Miskiewicz P, Jankowska A, Brodzinska K, et al. Influence
of Methylprednisolone Pulse Therapy on Liver Function in
Patients with Graves’ Orbitopathy. Int J Endocrinol, 2018,
2018:1978590.

Bartalena L, Baldeschi L, Dickinson A, et al. Consensus
statement of the European Group on Graves’ orbitopathy
(EUGOGO) on management of GO. Eur J Endocrinol, 2008,
158(3):273-285.

Kahaly GJ. Management of Graves Thyroidal and Extrathy-
roidal Disease: An Update. J Clin Endocrinol Metab, 2020,
105(12):3704-3720.

Bartalena L, Baldeschi L, Boboridis K, et al. The 2016 Euro-
pean Thyroid Association/European Group on Graves’ Orbi-
topathy Guidelines for the Management of Graves’ Orbitopa-
thy. Eur Thyroid J, 2016, 5(1):9-26.

Bartalena L, Veronesi G, Krassas GE, et al. Does early re-
sponse to intravenous glucocorticoids predict the final out-
come in patients with moderate-to-severe and active Graves’
orbitopathy?. J Endocrinol Invest, 2017, 40(5):547-553.

Salvi M, Campi |. Medical Treatment of Graves’ Orbitopa-
thy. Horm Metab Res, 2015, 47(10):779-788.

Y. H. Condeng, H. Umar, A. M. Aman et al.



