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Thiazolidinedione induced thyroid associated orbitopathy
Seongmu Lee1, Angelo Tsirbas*1, Robert A Goldberg1 and John D McCann1,2

Address: 1Division of Orbital and Ophthalmic Plastic and Reconstructive Surgery, Jules Stein Eye Institute, and the Department of Ophthalmology, 
David Geffen School of Medicine at UCLA, Los Angeles, California, USA and 2Center for Facial Appearances, Salt Lake City, Utah, USA

Email: Seongmu Lee - seongmu.lee@ucla.edu; Angelo Tsirbas* - angelotsirbas@hotmail.com; Robert A Goldberg - goldberg@jsei.ucla.edu; 
John D McCann - mccann@mccannmedicalmatrix.com

* Corresponding author    

Abstract
Background: To describe an episode of thyroid associated orbitopathy (TAO) following the
initiation of thiazolidinedione (TZD).

Case presentation: We report a female patient with a history of Graves' disease and stabilised
thyroid associated orbitopathy for 2.5 years, who experienced rapid progression of TAO after the
initiation of thiazolidinedione for glycemic control. Following the discontinuation of TZD, the
patient experienced subsequent stabilisation of disease and normalization of vision. The medical
history, ophthalmic findings, and clinical course are discussed.

Conclusion: Thiazolidinediones may exacerbate TAO, and this should be taken into consideration
when selecting treatment for diabetic patients with a history of autoimmune thyroid disorders.

Background
The thiazolidinediones (TZDs) are among one of several
classes of oral hypoglycemic agents commonly utilized to
maintain glycemic control in patients with type 2 diabetes
mellitus. While the mechanism by which TZDs increase
the action of insulin is not precisely known, these agents
have been shown to be potent agonists of the nuclear hor-
mone receptor, peroxisome proliferator activated recep-
tor-γ (PPAR-γ), which is found predominantly in adipose
tissue and plays a dominant role in adipocyte differentia-
tion [1]. A primary cause of proptosis in thyroid associ-
ated orbitopathy is the expansion of adipose tissue
volume in the orbit. We report a case of a female patient
with a history of Graves' disease and stabilized TAO, who
experienced rapid progression of proptosis following ini-
tiation of rosiglitazone for glycemic control. This study
was performed in accordance with the Declaration of
Helsinski.

Case presentation
In February 2005, a 56-year-old female smoker presented
to our clinic for follow-up of her Graves' disease. Eyelid
retraction was noted two years prior to presentation, but
she reported no proptosis or other signs of TAO. She was
diagnosed with hyperthyroidism in August 2004 and had
been stabilized on propranolol and propylthiouracil. In
November 2004, the patient was placed on rosiglitazone/
metformin for glycemic control. Over the next several
months thereafter, the patient reported development of
diplopia on upgaze and rapid progression of proptosis,
particularly in the left eye. She also noticed an increase in
abdominal girth and a greater amount of subcutaneous fat
in her abdomen, chest, and back.

On clinical examination we noted evidence of eyelid
retraction and severe proptosis, with Hertel measure-
ments of 25 mm on the right and 28 mm on the left (Fig-
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ure 1B). Extraocular motility was within normal limits,
and visual acuity without correction was 20/40 in both
eyes. Intraocular pressure was within normal limits, and
there were no signs of exposure keratopathy. There was
evidence of a subtle optic neuropathy on the left with
mild red color desaturation and an afferent pupillary
defect. Thyroid function tests showed a euthyroid state.
An elevation of TBII was noted, but other thyroid autoan-
tibody screens were negative.

Treatment with rosiglitazone/metformin was discontin-
ued, and the patient was started on metformin and glipiz-
ide to maintain glycemic control. There had been
consideration by her medical team to utilize I131 to radi-
oactively ablate the thyroid gland. However, given the
possibility of transiently worsening her thyroid-related
orbitopathy, the decision was made to pursue medical
management with propranolol and propylthiouracil.

On 6-week follow-up, there was no progression of disease
(Figure 1C). Hertel measurements were 26 mm on the
right and 29 mm on the left, and her vision remained sta-
ble, with resolution of the pupillary defect. MRI of the
orbits performed in April 2005 revealed expansion of the
orbital fat compartment and mild enlargement of the
inferior rectus muscles on each side (Figure 2). Of note,
the patient was found to have a right thyroid nodule,
which, on cytological examination of samples obtained
by fine-needle aspiration, revealed atypical cells. She pro-
ceeded to have a right hemithyroidectomy for further
management. Microscopic analysis of surgical specimen
revealed papillary carcinoma, predominantly follicular
variant, which had been completely excised.

Following partial thyroidectomy, early synthroid replace-
ment was initiated to prevent hypothyroidism and possi-
ble deterioration of her TAO. Based on her MRI findings
and profound proptosis on the left side, the decision was
made to proceed with orbital decompression surgery prior
to further treatment of the papillary cancer with I131 abla-
tion. Physical examination findings were unchanged, with
Hertel measurements 25 mm on the right and 29 mm on
the left (Figure 1D).

Discussion
TAO is a common cause of proptosis [2]. Exacerbation of
TAO, however, is uncommon once the stable phase of the
condition is reached, and causes of flare ups are not well
understood but may include I131 treatment, hypothy-
roidism, and smoking [3-5].

A well-known side effect of TZDs is an increase in subcu-
taneous fat [1]. Recent studies have suggested a link
between the expression of the thyroid stimulating hor-
mone receptor (TSHr) and adipogenesis in the orbital tis-

sues of patients with TAO [6,7]. Specifically, the activation
of PPAR-γ by its agonist, TZD, was shown to stimulate
functional TSHr expression, and also to induce the recruit-
ment and differentiation of orbital fibroblasts into mature
lipid-laden adipocytes [7-9]. This potential for preadi-
pocyte differentiation is shared with abdominal subcuta-
neous tissue. Other studies have shown that the
expression of PPAR-γ was greater in adipose and connec-
tive tissue from patients during the active stages of TAO
[10,11]. These results suggest that TSHr expression in
orbital fibroblasts may be linked to adipogenesis, and that
the activation of the PPAR-γ, such as by TZD, may play an
important role in the stimulation of adipogenesis and the
pathogenesis of TAO.

A. Patient, previous photograph prior to initiation of TZDFigure 1
A. Patient, previous photograph prior to initiation of TZD. B. 
Patient, on initial visit, with evidence of eyelid retraction and 
severe proptosis. C. Patient, at six-week follow-up visit. D. 
Patient, at 3 month follow-up visit.
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These findings, in addition to the temporal profile of this
patient's TAO exacerbation, the development of TAO
about 24 months after her initial dysthyroid state whilst
euthyroid, and the subsequent stabilisation of proptosis
following discontinuation of the rosiglitazone, suggest
that the TZD may have had a role in the pathogenesis of
this patient's proptosis. Similar cases of thyroid eye dis-
ease exacerbation following the initiation of TZD have
been reported in the literature [12,13], and a recent study
by Dorkhan et al. showed that a subgroup of patients with
type 2 diabetes mellitus treated with pioglitazone
responded with increased eye protrusion [14]. Although
TAO can occur this late after the initial systemic diagnosis,
we believe the temporal association, in addition to the
patient's other body habitus changes, strongly suggest a
role of rosiglitazone in this case. These studies also suggest
that potential therapies for TAO may be directed towards
inhibition of the adipogenic pathway through the use of a
PPAR-γ inhibitor, although the detrimental metabolic
effects should be considered, and that PPAR-γ expression
could potentially be utilized as a marker for TAO disease
activity [7,8].

Conclusion
TZDs are a commonly utilized hypoglycemic agent in the
treatment of diabetes mellitus, and their precise roles in
fat metabolism continue to be elucidated. As agonists of
the PPAR-γ, its effects may have important implications in
the selection of treatment modalities for patients with dia-
betes, and it will be important to be aware of potential
problems in patients with a history of autoimmune thy-
roid disorders, even in those without obvious evidence of
TAO.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions
SL wrote the initial draft and assisted in its final prepara-
tion and submission. AS was involved in the care of the
patient and helped write the manuscript. RAG helped in
the management of the case. JDM was the primary sur-
geon involved in the care of the patient. All authors have
read and approve the final manuscript.

Acknowledgements
Written consent was obtained from the patient for publication of this report.

References
1. Yki-Järvinen H: Drug Therapy: Thiazolidinediones.  N Engl J Med

351(11):1106-18. 2004 Sep 9;
2. Bartley GB: The epidemiologic characteristics and clinical

course of ophthalmopathy associated with autoimmune thy-
roid disease in Olmsted County, Minnesota.  Trans Am Ophthal-
mol Soc 1994, 92:477-588.

Magnetic resonance imaging scans of patient demonstrating expansion of the orbital fat compartment and enlargement of the left inferior rectus muscleFigure 2
Magnetic resonance imaging scans of patient demonstrating 
expansion of the orbital fat compartment and enlargement of 
the left inferior rectus muscle.
Page 3 of 4
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15356308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7886878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7886878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7886878


BMC Ophthalmology 2007, 7:8 http://www.biomedcentral.com/1471-2415/7/8
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

3. Bartalena L, Marcocci C, Bogazzi F, Hegedus L: Relation between
therapy for hyperthyroidism and the course of Graves' oph-
thalmopathy.  N Engl J Med 338(2):73-8. 1998 Jan 8;

4. Tallstedt L, Lundell G, Torring O, Wallin G, Ljunggren JG, Blomgren H,
Taube A: Occurrence of ophthalmopathy after treatment for
Graves' hyperthyroidism. The Thyroid Study Group.  N Engl J
Med 326(26):1733-8. 1992 Jun 25;

5. Cawood TJ, Moriarty P, O'Farrelly C, O'Shea D: Smoking and thy-
roid associated ophthalmopathy; a novel explanation of the
biological link.  J Clin Endocrinol Metab  in press. 2006 Oct 17;

6. Kumar S, Coenen MJ, Scherer PE, Bahn RS: Evidence for enhanced
adipogenesis in the orbits of patients with Graves' ophthal-
mopathy.  J Clin Endocrinol Metab 2004, 89(2):930-5.

7. Valyasevi RW, Harteneck DA, Dutton CM, Bahn RS: Stimulation of
adipogenesis, peroxisome proliferator-activated receptor-
gamma (PPARgamma), and thyrotropin receptor by PPAR-
gamma agonist in human orbital preadipocyte fibroblasts.  J
Clin Endocrinol Metab 2002, 87(5):2352-8.

8. Pasquali D, Pierantoni GM, Fusco A, Staibano S, Colantuoni V, DeBellis
A, Bellastella A, Sinisi AA: Fenofibrate increases the expression of
high mobility group AT-hook 2 (HMGA2) gene and induces
adipocyte differentiation of orbital fibroblasts from Graves'
ophthalmopathy.  J Mol Endocrinol 2004, 33(1):133-43.

9. Pistrosch F, Herbrig K, Oelschlaegel U, Richter S, Passauer J, Fischer S,
Gross P: PPARgamma-agonist rosiglitazone increases number
and migratory activity of cultured endothelial progenitor
cells.  Atherosclerosis 2005, 183(1):163-7.

10. Mimura LY, Villares SM, Monteiro ML, Guazzelli IC, Bloise W: Perox-
isome proliferator-activated receptor-gamma gene expres-
sion in orbital adipose/connective tissues is increased during
the active stage of Graves' ophthalmopathy.  Thyroid 2003,
13(9):845-50.

11. Wakelkamp I, Bakker O, Baldeschi L, Wiersinga WM, Prummel MF:
TSH-R expression and cytokine profile in orbital tissue of
active vs inactive Graves' ophthalmopathy patients.  Clin Endo-
crinol 2003, 58:280-287.

12. Starkey K, Heufelder A, Baker G, Joba W, Evans M, Davies S, Ludgate
M: Peroxisome proliferator-activated receptor-gamma in thy-
roid eye disease: contraindication for thiazolidinedione use?  J
Clin Endocrinol Metab 2003, 88:55-9.

13. Levin F, Kazim M, Smith TJ, Marcovici E: Rosiglitazone-induced
proptosis.  Arch Ophthalmol 2005, 123:119-21.

14. Dorkhan M, Lantz M, Frid A, Groop L, Hallengren B: Treatment with
a thiazolidinedione increases eye protrusion in a subgroup of
patients with type 2 diabetes.  Clin Endocrinol (Oxf) 2006, 65:35-9.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2415/7/8/prepub
Page 4 of 4
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9420337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9420337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9420337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1489388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1489388
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17047020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17047020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17047020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14764816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11994387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11994387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11994387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15291748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15291748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15291748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15907852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15907852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15907852
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14588098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14588098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14588098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12519830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12519830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15642828
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15642828
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16817816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16817816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16817816
http://www.biomedcentral.com/1471-2415/7/8/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

