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Diabetes and Hyperthyroidism: Is There a Causal Link?
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Diabetes mellitus (DM) and thyroid dysfunction (TD) are the
two most common endocrine disorders in clinical practice. It is
well known that Hashimoto’s thyroiditis and Graves’ disease are
autoimmune disorders that constitute the most prevalent forms
of TD [1]. It is also known that type 1 DM occurs due to auto-
immune destruction of pancreatic B-cells, leading to absolute
insulin deficiency [2]. The combination of these types of TD
and type 1 DM, as autoimmune-induced endocrine disorders, is
termed polyglandular autoimmune syndrome [3]. Beyond these
relationships between autoimmune-induced endocrine disor-
ders, several studies have demonstrated that TD is closely relat-
ed to DM. TD is more common in patients with type 2 DM than
in the general population and can adversely influence their met-
abolic control. The overall prevalence of TD in patients with
type 2 DM in several countries has been reported to range from
4% to 20% [4,5]. It is well known that both hyperthyroidism
and hypothyroidism can change glucose and lipid metabolism.
Metabolic changes in patients with hyperthyroidism mainly re-
sult from increased insulin resistance, because excess thyroid
hormone increases endogenous glucose production and insulin
requirements and reduces hepatic insulin sensitivity [6]. There-
fore, when hyperthyroidism occurs in patients with DM, they
are at an elevated risk of severe hyperglycemia and poor glyce-
mic control. However, although the association between hyper-
thyroidism and glucose metabolism is well documented, few
studies have prospectively investigated the relationship between
TD and new-onset DM. Moreover, the studies that have ad-
dressed this issue have predominantly investigated the relation-

ship between hypothyroidism and the incidence of DM [7,8]. In
this respect, it is necessary to investigate the risk of DM in pa-
tients with hyperthyroidism and to establish a screening pro-
gram accordingly.

In this issue of Endocrinology and Metabolism, Song et al. [9]
published a study investigating the risk of DM in patients with
long-standing Graves’ disease using retrospective data from the
Korean National Health Insurance Service database. Long-stand-
ing Graves’ disease was defined as anti-thyroid drug (ATD)
treatment for more than 24 months after the diagnosis of hyper-
thyroidism. The patients were also subclassified into a group
that maintained ATD for more than 12 months after initial treat-
ment for 24 months and a group that received radioactive iodine
ablation (RIA) therapy after initial treatment. The authors re-
ported that the hazard ratio for DM occurrence was 1.18 in pa-
tients with hyperthyroidism after adjustment compared to the
control group. The risk of DM increased with an increased du-
ration of ATD treatment, as well as in the RIA therapy group.
From these results, we can infer that hyperthyroidism increases
the incidence of DM by causing changes in blood glucose me-
tabolism, especially in patients receiving long-term ATD thera-
py or RAI therapy. Notably, the risk of DM was particularly
prominent in patients with a relatively low body mass index
(BMI) and those without dyslipidemia. Because high BMI and
dyslipidemia are regarded as conventional risk factors for DM,
it is noteworthy that the risk of DM increased in patients with a
low BMI and a normal lipid profile in this analysis. Therefore,
this result means that hyperthyroidism and hypothyroidism may
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be linked to the occurrence of DM through different mecha-
nisms. It is also necessary to observe changes in blood glucose
more carefully in patients with hyperthyroidism who do not
have traditional risk factors for DM. However, current guide-
lines for the management of hyperthyroidism do not recom-
mend serum glucose monitoring or screening for DM [10,11].
Regular tests for thyroid function or thyroid auto-antibody are
recommended in patients with type 1 DM, but precautions for
monitoring thyroid function in patients with type 2 DM or rou-
tine screening for DM in patients with long-term use of ATDs or
RAI therapy are not yet included in the recommendations. More
prospective studies, including randomized trials, should be con-
ducted in order to update the recommendations.

Due to the nature of health insurance databases, information
on thyroid function is limited. There is a possibility that the pa-
tients enrolled in that study may have had more serious TD be-
cause they needed longer-term treatment and even RAI treat-
ment. Thyroid hormones exert various effects on the regulation
of glucose and lipid metabolism, and these effects are mediated
by both central and peripheral actions [12]. Therefore, various
studies to evaluate the relationship between the severity of hy-
perthyroidism and the risk of DM are needed in the future. Fur-
thermore, as the authors pointed out, it was not possible to veri-
fy the accuracy of diagnoses of Graves’ disease because patients
with Graves’ disease were identified based on International
Classification of Diseases, Tenth Revision codes. Although
Graves’ disease accounts for the majority of hyperthyroidism in
Korea, there is a possibility that due to clinicians’ lack of experi-
ence, hyperthyroidism from other causes may have been mis-
taken for Graves’ disease, resulting in incorrect coding. Never-
theless, this study is the first longitudinal study to assess the in-
cidence of DM in patients with long-standing Graves’ disease.
Since the studies conducted to date are very limited and frag-
mentary, this study provides valuable data on the risk of DM in
patients with Graves’ disease through a long-term study of a na-
tional database. In particular, since most guidelines for hyper-
thyroidism recommend ATD therapy within 18 months, the data
from this study can provide evidence supporting regular blood
glucose monitoring as part of the evaluation of side effects
when using ATDs for more than 24 months. In addition, we
should monitor glucose levels more carefully in patients who
receive RAI therapy after the failure of long-term ATD therapy.
Many questions remain to be clarified. It has yet to be estab-
lished whether long-standing Graves’ disease itself increases the
risk of DM, whether the risk of DM varies depending on the se-
verity of hyperthyroidism, or whether long-term ATD use or
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RALI therapy itself affects the incidence of DM. Based on this
study, we hope that these questions will be solved by additional
creative and prospective studies in the future.
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