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Radioactive iodine (RAI) is widely used to treat patients with
Graves’ disease, as either initial therapy or following failure of
thionamides, and thyroid nodular autonomy. The recent pub-
lication of a study fromKitahara and colleagues [1], indicating
a slightly higher relative risk of breast cancer in hyperthyroid
patients receiving RAI therapy, started a large debate that is
mainly focused on methodological limitations [2–4]. Quite
surprisingly, two of Kitahara’s study co-authors showed, using
data from the same cohort, that the standardizedmortality ratio
(SMR) for breast cancer is higher for patients treated with
antithyroid drugs compared with patients treated with RAI
[5]. Finally, Gronich and colleagues recently investigated the
association of RAI treatment with the development of cancers
(both all and site-specific) in 16,637 hyperthyroid patients
treated with RAI or thionamides [6]. Overall, 825 newly di-
agnosed cancers were detected during follow-up, and, as the
main result, RAI was not associated with a higher risk of any
cancer, breast cancer, colorectal cancer, prostate cancer, stom-
ach cancer, or urinary tract cancer, compared with
thionamides. Additionally, RAI therapy was associated with

a lower risk of thyroid cancer, while treatment with
thionamides was associated with a higher overall mortality
rate than treatment with RAI. Surprisingly, while Kitahara’s
saga was raging, relevant concerns raised about the associa-
tion of hyperthyroidismwith cardiovascular mortality and risk
of dementia went almost unnoticed as well as the inclusion of
acute pancreatitis as a serious side effect of methimazole.

Hyperthyroidism and its insufficient
treatment increase cardiovascular mortality
and risk of dementia

Hyperthyroidism has been reported to cause excess all-cause
and circulatory mortalities, and cardiovascular disease re-
mains the most prevalent cause of death in hyperthyroidism
[7]. Recently, a case-control study nested within a population-
based cohort study was designed to clarify the association
between hyperthyroidism and cardiovascular events in treated
and untreated hyperthyroid individuals. Importantly, the
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impact of cumulative periods of hyperthyroidism (i.e., sup-
pressed TSH) as a proxy for undertreatment on cardiovascular
events was also accounted for [8]. A total of 20,651 individ-
uals experienced a cardiovascular event, and compared with
euthyroid individuals, increased cardiovascular risk was
found in untreated but treated hyperthyroid patients.
However, the odds ratios for cardiovascular events were
1.09 ((CI 1.05–1.14), p < 0.001) and 1.10 ((CI 1.05–1.15),
p < 0.001) per 6 months of decreased TSH in treated and un-
treated hyperthyroid patients, respectively. Then, the in-
creased cardiovascular risk is driven not only by lack of treat-
ment but also by insufficient therapy. This is well in line with
previous studies supporting supported timely treatment with
radioiodine activities sufficient to induce overt hypothyroid-
ism in order to reduce cardiovascular risk [9]. In addition to
cardiovascular risks, both overt and subclinical hyperthyroid-
isms are known to lead to cognitive impairment [10, 11].
Accordingly, the analysis of two Danish’s cohorts of 56,128
and 2688 patients with hyperthyroidism found that 2689 and
190 patients were subsequently diagnosed with dementia and
confirmed significantly increased risk of dementia, whether
Alzheimer’s or vascular, in both Graves’ disease and toxic
nodular goiter compared with euthyroid populations. Again,
for each 6 months of decreased TSH, the risk of all-cause
dementia further increased independently by treatment [12].

The methimazole-induced acute pancreatitis:
one more serious side effect of antithyroid
drugs

About 1 year ago, the European Medicines Agency (EMA)
warned for the methimazole-induced acute pancreatitis and
the product labeling was changed to include acute pancre-
atitis as a serious side effect (https://www.ema.europa.eu/
en/medicines/human/referrals/metamizole-containing-
medicinal-products). In particular, basing on a registry-
based study nested in cohorts of all ever users of
methimazole or propylthiouracil on 119,697 patients, on-
going use of methimazole was associated with a 56% in-
crease in the risk of being admitted to hospital due to acute
pancreatitis [13]. Propylthiouracil (PTU) was not associat-
ed with an increased risk, but changing the recommended
use of methimazole over propylthiouracil as the primary
drug for treatment of hyperthyroidism is critical as, since
2010, a US Food and Drug Administration (FDA) boxed
warning emphasizes the risk for severe liver injury and
acute liver failure, some of which have been fatal, induced
by PTU (https://www.fda.gov/drugs/postmarket-drug-
safety-information-patients-and-providers/fda-drug-safety-
communication-new-boxed-warning-severe-liver-injury-
propylthiouracil).

Conclusions

The newly released National Institute for Health and Care
Excellence (NICE) guideline (NG145) on “Thyroid
Diseases: assessment and management” (https://www.nice.
org.uk/guidance/ng145) supports radioiodine as first-line
treatment for most people with hyperthyroidism secondary
to Graves’ disease. Such strong recommendation was based
on “clinical and economic evidence, that radioactive iodine
produced better long-term outcomes and was more cost-
effective than antithyroid drugs.” Considering that long-term
suppressed TSH levels and relapsing hyperthyroidism (with
attached risks summarized above) are typically observed in
patients treated with ATD (with attached risk of serious side
effects) “it would be unfortunate if patients were deprived of
the option of rapid, effective control of their hyperthyroidism
with radioiodine, due to concerns of cancer risk” as recently
stated by the Executive Committees of the Society for
Endocrinology and the British Thyroid Association [14].

In conclusion, information to our patients should be based
on proper consideration of the available evidences [15] that, in
the absence of convincing data supporting a higher risk of
cancer-related mortality in patients treated with radioiodine,
suggest superiority of RAI over antithyroid drugs in terms of
both safety, success rate, and cost effectiveness.
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