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ABSTRACT
This study evaluated the effect of acetazolamide on thyroid-associated ophthalmopathy (TAO). Patients
with a VISA classification index equal to or more than four were enrolled in the study and were randomly
assigned into two groups. In both groups, treatment was initiated using prednisolone. Patients in the case
group received acetazolamide tablets 250 mg daily in addition to prednisolone. Three months later, the
VISA inflammatory score of patients in both groups were determined. Subsequent to intervention with
acetazolamide, the VISA inflammatory score of patients in the case group were reduced as follows; orbital
pain (57.1% versus 41.7%, P=0.736), eyelid edema (42.8% versus 27.1%, P=0.67), chemosis (53.3% versus
33%, P=0.31), injection of the eyelids (60% versus 41.6%, P=0.342), and conjunctival injection (50% versus
46.13%, P=0.73). However, these reductions were not statistically significant when compared with those
observed in the control group (P=0.246). In conclusion, the effect of acetazolamide on all the parameters of
the VISA inflammatory score was examined independently. All patients in the case group revealed a
reduction in VISA inflammatory score following intervention. However, these reductions were not
statistically significant. Further studies with large sample sizes are required.
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INTRODUCTION
Thyroid-associatedophthalmopathy (TAO) should be
considered as an autoimmune inflammatory disorder,
which is associated with Graves’ hyperthyroidism,
Hashimoto’s thyroiditis, primary hypothyroidism, and
euthyroidism with rates of approximately 90%, 3%, 1%,
and 6%, respectively (1). Most patients with TAO reveal

minimum symptoms, and only almost 4% determine
significant clinical manifestations (2). Orbital fibroblasts
play an essential role in the inflammatory process of
TAO. Formation of specific surface receptors and
expression of proinflammatory genes play an important
role in this inflammatory process. During the
inflammatory process of TAO, production of interleukin 6
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and 8 and prostaglandin E2 increases the synthesis of
hyaluronan glycosaminoglycan by approximately one
hundred fold. This causes orbital fibroblasts and fat cells
to change the connective tissue structure of the orbit (3).
Ultimately, increased glycosaminoglycan accumulation
sets off an increase of fluid retention in the orbital space
(4), which increases the thickness of extraocular muscles,
fat, retrobulbar, and connective tissue and results in
fibrotic changes in the muscle (1-4).
On the other hand, TAO is classified according to activity
or severity. Differentiation between severity and activity
is imperative because each requires different treatments.
Werner and NOSPECS classifications are based on disease
severity, while Mouritis and VISA inflammatory score
classifications are based on disease activity (5). According
to the VISA classification, scoring of the findings are as
follows (6,7):
a. Orbital pain: painless orbit, 0; pain at rest, 2; pain
when moving eyes, 1.
b. Chemosis: chemosis that spreads beyond the gray line,
2; chemosis that does not extend beyond the gray line, 1;
absence of chemosis, 0.
c. Eyelid edema: eyelid edema that does not change the
superficial anatomy of eyelid and does not cause
drooping or hanging disruption, 1; eyelid edema that
results in changes in anatomy and hanging of the eyelid,
2.
d. Conjunctivalinjection: presence of conjunctival
injection 1; absence of conjunctival congestion, 0.
e. Eyelid injection: presence of eyelid injection, 1;
absence of eyelid injection, 0.

Most patients with mild TAO only requireconservative
treatment. In patients with moderate to severe active
orbitopathyor
optic
nerve
involvement,
oral
corticosteroids such as prednisolone 1mg/kg are
recommended for 2-4 weeks until an appropriate
response occurs, after which they are gradually tapered
off the medication. If the VISA inflammatory score is less
than 4, only conservative management is offered;
however, if the score is more than four, treatment with
prednisolone is recommended (7). If glycosaminoglycan
accumulation occurs resulting in fluid retention, diuretics
such as carbonic anhydrase inhibitors may prove

beneficial for volume reduction in addition to
corticosteroid compounds, which decrease inflammation
(8). Since compounds such as acetazolamide are easily
absorbed through the gastrointestinal tract, their
maximum effects are achieved within 2 hours following
consumption and persist for 12 hours following
administration. Because these compounds are excreted
through the kidneys and tubular secretion, their use
should be restricted in patients with renal failure (9). As a
matter of fact, there is a limited study on the
effectiveness of acetazolamide on TAO; therefore, we
planned to test this hypothesis in a tertiary referral
center at Imam Khomeini Hospital, Jundishapur
University of Medical Sciences (JUMS), Ahvaz, Iran.

METHODS
The inclusion criteria for this study were VISA
inflammatory score more than 4, and the exclusion
criteria were contraindication of acetazolamide or VISA
inflammatory score less than 4. Informed consent was
obtained and the protocol has been approved by the
ethical committee of JUMS.
Both cases and controls were randomly assigned based
on VISA inflammatory score.Twenty patients were each
enrolled in the case group and in the control group,
respectively. Patients were examined for eyelid edema,
conjunctival and eyelid injection, proptosis, and visual
acuity. Fundoscopy and intraocular pressure were
checked in all patients. Patients with VISA inflammatory
score more than 4 were randomly divided into two
groups. Prednisolone was initiated in both groups, and
acetazolamide tablets 250 mg daily in four divided doses
were initiated in the case group. After three months, the
of patients in both the groups were re-evaluated, and the
scoring was performedaccordingly.

RESULTS
The mean age of patients in the control group was
38.2±9.8 years while in case group was 42±10.2 years
(P=0.212). In the control group, 6 (30%) patients were
men and 14 (70%) were women; while in the case group,
8 (40%) patients were men and 12 (60%) were women.
The effect of oral acetazolamide in the case group was
evaluated in terms of changes in the VISA inflammatory

Med Hypothesis Discov Innov Ophthalmol. 2013 Winter;2(4)

110

ACETAZOLAMIDE AND THYROID-ASSOCIATED OPHTHALMOPATHY
score. In the control group, the scoring criterion prior to
treatment with prednisolone was 5.16±0.65 andfollowing
three months of treatment with prednisolone was
4.5±0.97. The VISA scoring system was used to determine
the role of prednisolone in reducing inflammatory
markers prior and after treatment. The results revealed a
significant association between use of corticosteroids
and inflammatory changes in the VISA scoring system
(P=0.008). In the case group, the scoring average based
on inflammatory indices before and after the
intervention were 5.05±0.55 and 4.05±0.96, respectively.
Although the use of acetazolamide decreased the VISA
inflammatory score of patients in the case group, no
significant difference was observed between the VISA
inflammatory score of patients in the two groups (P=0.
246).

DISCUSSION

In our study, we examined the effects of acetazolamide
on each of the five inflammatory indices of the VISA
scoring system. Three patients in the control group and
six patients in the case group revealed improvement in
eyelid edema. Although the rate of eyelid edema
improvement in the case group was greater than that in
the control group, the difference was not statistically
significant (42.8% versus 27.1%, P=0.677).

In our study, the effect of acetazolamide on all the
parameters of the VISA inflammatory score was
examined. Recovery and decrease in the VISA
inflammatory score following the intervention was noted
in most subjects; however, no significant differences
were observed between the two groups with respect to
the reduction in VISA inflammatory score. Although the
results obtained from the control group in the context of
the effectiveness of prednisone in the inflammatory
phase of TAO reduced the VISA inflammatory score,
inflammatory indices were statistically significant
(P=0.008). When comparing the case and control groups
in terms of acetazolamide intervention during the threemonth period revealed no significant differences
(P=0.246), the reduction in the VISA inflammatory score
was greater in the case group.

Orbital pain improvement was reported in five (41.7%)
patients in the control group and eight (57%. 1) patients
in the case group. Although the degree of orbital pain
improvement in the case group was greater than that in
the control group, the difference was not statistically
significant (P=0.736).
Conjunctivalchemosis was improved in four (33%)
patients in the control group and eight (53.3%) patients
in the case group. Even though the degree of
improvement in conjunctivalchemosis in the case group
was greater than that in the control group, the difference
was not statistically significant (P=0.311).
Eyelidinjection was improved in five (41.6%) patients in
the control group and nine (60%) patients in the case
group. However, the degree of improvement was not
significantly different between the two groups (P=0.
342). Conjunctival injection was improved in six (46.1%)
patients in the control group and seven patients in the
case group (50%); however, the degree of improvement
was not significantly different between the two groups
(P=0. 736).

With regard to the pathogenesis of TAO due to fluid
retention of hydrophilic materials such as hyaluronan
glycosaminoglycan in the orbital space (6-9), in the study,
acetazolamide had been administrated as a diuretic to
reduce interstitial fluid. This study was designed to assess
the hypothesis regarding effectiveness of acetazolamide
on the active phase indices of TAO since limited research
was found in this regard.
Although there are few reports revealed that
acetazolamide may exacerbate thyrotoxicperiodic
paralysis bouts (10,11), we did not record any
acetazolamide related side effects in our follow up.
However it is pertinent to follow the cases in a longer
duration.

Our limitations included low incidence of TAO and small
sample size, therefore similar studies with a larger
sample size, longer duration of the active phase of TAO,
and non-inflammatory side effects are necessary in order
to conclude the effects of acetazolamide on thyroidassociated ophthalmopathy.

ACKNOWLEDGMENTS
We acknowledge deputyVice Chancellor of Research
Affairs at the Ahvaz Jundishapur University Medical
Sciences for financial support and the Research
Consultation Center (RCC) in technical assistant.

Med Hypothesis Discov Innov Ophthalmol. 2013 Winter;2(4)

111

ACETAZOLAMIDE AND THYROID-ASSOCIATED OPHTHALMOPATHY
DISCLOSURE
The authors report no conflicts of interest in this work.

REFERENCES
1. Liesgang TJ, Skuta GL, Cantor LB. Basic and clinical science course.
Orbital eyelid and lacrimal system. American Academy of
Ophthalmology. 2009-2010;7;46-51.
2. Wiersinga WM, Bartalena L. Epidemiology and prevention of Graves’
Ophthalmology. Thyroid 2002:12(10);855-60.
3. Char DH. Thyroid eye Disease. 3rd ed. Br J Ophthalmol. 1996
October;80(10):922-6. PMCID: PMC505652
4. Bahn RS. Thyrotropin receptor expression in orbital
adipose/connective tissues from patients with thyroid-associated
ophthalmopathy. Thyroid. 2002 Mar;12(3):193-5. PMID:11952038
5. Smith TJ. Orbital fibroblasts exhibit a novel pattern of responses to
proinflammatory cytokines: potential basis for the pathogenesis of
thyroid-associated ophthalmopathy. Thyroid. 2002 Mar;12(3):197-203.
PMID:11952039
6.Dolman PJ, Rootman J. VISA Classification for Gravesorbitopathy.
OphthalPlastReconstr Surg. 2006 Sep-Oct;22(5):319-24. Review. PMID:
16985411.
7.Mourits MP, Koornneef L, Wiersinga WM, Prummel MF, Berghout A,
van der Gaag R. Clinical criteria for the assessment of disease activity in
Graves' ophthalmopathy: a novel approach. Br J Ophthalmol. 1989
Aug;73(8):639-44. PMID: 2765444
8. Mourits MP, Prummel MF, Wiersinga WM, Koornneef L. Clinical
activity score as a guide in management of patient with Graves’
ophthalmopathy. ClinEndocrinol (Oxf). 1997 Jul;47(1):9-14. PMID:
9302365
9. Katzung B, Masters S, Trevor A. Basic and clinical pharmacology. 12th
ed. Toronto: Lange Medical Books, McGraw Hill; 2001. p. 305-309.
10. Shulkin D, Olson BR, Levey GS. Thyrotoxic periodic paralysis in
aLatin-American taking acetazolamide. Am J Med Sci. 1989
May;297(5):337-8. PMID: 2719059.
11. Nilachandra L, Singh A J, Akoijam B, SinghNB. Hypokalemic
Thyrotoxic Periodic Paralysis in Female-A Report of 2 Cases with
Review.IJPMR. 2004 April: 48-51.

Med Hypothesis Discov Innov Ophthalmol. 2013 Winter;2(4)

112

