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SUMMARY

Background
Thyroid eye disease, also known as Graves’ orbitop-
athy (GO), is one of the extrathyroidal autoimmune 
manifestations of Graves’ disease. It is thought to be 
due to thyrotropin (TSH) receptor autoantibodies 
and T-cell effects impacting the orbital fibroblasts, 
resulting in inflammation, adipogenesis, and extraoc-
ular muscle enlargement (1). 3-Hydroxy-3-methylgl-
utaryl coenzyme A (HMG-CoA) reductase inhibitor 
medications, colloquially known as statins, are 
thought to potentially have antiinflammatory effects 
(2), and they were associated with a reduced risk 
of developing GO in one 2015 retrospective study 
(3). To further investigate this association, the study 
reviewed here (4) aimed to examine the association 
between the use of statins and other lipid-lowering 
agents on the development of GO in patients with 
newly diagnosed Graves’ disease.

Methods
This was a retrospective cohort analysis of a Swedish 
national drug and hospital visit database over the 
period 2005–2018. The analysis included adults 
with at least one hospital visit for newly diagnosed 
Graves’ disease. Individuals were followed from the 
time of Graves’ disease diagnosis until their first visit 
for GO, or until the end of 2018. A “statin user” was 
defined as an individual who obtained at least two 

prescriptions for an HMG-CoA reductase inhibitor, 
starting 3 months prior to the diagnosis of Graves’ 
disease. The incidence of GO was then compared 
between statin users and statin nonusers by 
applying Cox regression analysis with a time-vary-
ing exposure variable (time since Graves’ disease 
diagnosis). Additional, separate analyses were 
conducted to compare the use of statins against that 
of other lipid-lowering agents and to compare the 
effects of different statins.

Results
The cohort included 5574 statin users and 34,409 
nonusers with Graves’ disease. Statin users were 
found to be older, male, and more likely to be 
treated with radioactive iodine than were nonusers; 
statin users were also more likely to be using other 
lipid-lowering agents. The most common statin used 
was simvastatin (77.1%), followed by atorvastatin 
(28.9%). The main analysis revealed an unadjusted 
hazard ratio (HR) of 0.74 (95% CI, 0.65–0.84) for the 
development of GO in statin users. The HR increased 
to 0.86 (95% CI, 0.74–0.99) when adjusted for age 
and sex; the main HR result was driven largely by 
effects in men (HR for men, 0.78; HR for women, 
0.91). Investigating different types of statin use 
revealed that current use (for more than 1 year) was 
associated with the lowest unadjusted HR (0.62; 
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95% CI, 0.45–0.86), while current use of less than 1 
year had a smaller effect (HR, 0.77; 95% CI, 0.66–
0.89). The HRs for recent and past use were nonsig-
nificant.

Analysis for other lipid-lowering agents or for the 
combination of statins and other lipid-lowering 
agents revealed nonsignificant HRs.

Conclusions
In Swedish adults with a new diagnosis of Graves’ 
disease, statin therapy (mostly atorvastatin and sim-
vastatin) was associated with a small, but significant 
risk reduction in the development of GO, which was 
largely driven by the positive results found in men.

COMMENTARY

This retrospective analysis supports the findings of 
the 2015 study by Stein and colleagues that statin 
use is associated with a lower risk of GO (3). Both 
studies found the effect to be limited to statins as 
opposed to nonstatin lipid-lowering drugs, suggest-
ing that the purported antiinflammatory effect of 
statins could be responsible for this result (5). It is 
interesting to note that randomized, controlled trials 
found atorvastatin to have an antiinflammatory 
impact in patients with rheumatoid arthritis (6,7). 
The mechanism responsible for these findings in GO 
might be even more complex. Cell culture data with 
preadipocytes and orbital fibroblasts indicate that 
statins have a strong inhibitory effect on the expres-
sion of genes related to adipogenesis (8).

How valid are the results of this study? There are 
several limitations. Without access to laboratory 
or clinical data including smoking status or thyroid 
hormone levels, known risk factors for developing 
GO could not be easily adjusted for. Adherence 

to medications or severity of GO could not be 
assessed, and furthermore, surprisingly, radioac-
tive iodine use did not appear to increase the risk of 
GO. However, the database provided a large set of 
patients for analysis, and the authors dissected the 
data in a thoughtful way in the attempt to capture 
the possible effects of statin use on GO. If the 
results are valid, the impact is small; based on the 
figure provided for a middle-aged woman, the risk 
of GO declines from 8% to 6.5% at 2.5 years after a 
Graves’ disease diagnosis, implying that 67 Graves’ 
disease cases would need to be treated with statins 
in order to prevent 1 case of GO, which would most 
likely be mild (4).

Overall, this study provides interesting findings 
suggestive of a possible benefit of statin therapy in 
reducing the risk of GO. Using the GO animal model 
might be the best next step to better understand 
these findings and to inform further prospective 
investigations.
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