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lodine-131 administration and risk of cancer:
“Appearances can be deceptive”
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Dear Sir,

Radioactive iodine (*'I) is a radiopharmaceuti-
cal widely used in diagnosis and therapy of benign
and malignant thyroid diseases. The possible risk of
cancer induced by *'T administration is a topic widely
debated in the literature.

Recently, an interesting meta-analysis concerning
the risk of cancer in patients submitted to *'T admin-
istration for diagnosis or therapy of benign thyroid
diseases has been published by Hieu and co-workers.!
These authors examined seven studies including
22,029 exposed subjects in the therapeutic cohorts
and 24,799 in the diagnostic cohorts, summarizing
data on 64 different organs or organ group subsets.
Outcome was pooled as the relative risk (RR) using
both standard and bias adjusted methods. While no
increase in the overall burden of cancer was observed,
a higher and significant risk for kidney (RR 1.70,
95%CI: 1.15-2.51) and thyroid cancer (RR: 1.99,
95%CI: 1.22-3.26) was demonstrable in the group of
patients submitted to *'T administration.

This study was well conducted and the meta-
analytic approach is formally correct, but the authors
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did not refer to a serious limitation which is present
in most articles evaluating the supposed carcinogenic
effect of *'I therapy, including all but one of the
seven studies selected by this meta-analysis. In fact,
all published studies assessed whether *'T administra-
tion in patients with benign thyroid disease (almost
exclusively for hyperthyroidism) could influence
cancer development and did not specifically assess
the association of thyroid function with cancer risk
or mortality. In other words, there are well-grounded
suspicions that hyperthyroidism per se could probably
account for the small increased cancer risk found in
hyperthyroid patients undergoing *'T administration.
We would like to summarize the evidence of the
literature in this regard.

Thyroid hormones are important in a multitude
of physiologic processes throughout the body. It has
therefore been suggested that thyroid hormones could
stimulate tumor growth and thus be associated with
increased risk of cancer, whereas hypothyroid function
could lead to a reduced risk and a more favorable
prognosis in patients with cancer.” Among the biologi-
cal mechanisms that could mediate the association of
hyperthyroid function with the risk of certain cancers,
integrin avf3 may be of major significance. This is
a membrane receptor for iodothyronines which is
overexpressed in many tumors and represents the
initiation site for hormone-directed complex cellular
events, such as cell division and angiogenesis. Via the
integrin receptor, the hormone signal is transduced by
MAPK (ERK1/2) into angiogenesis in endothelial cells
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and cell proliferation of tumor cell lines and tumor
xenografts.> Alternative or adjunctive mechanisms
by which thyroid hormones may stimulate cancer
cell proliferation include potentiation of the action
of EGF on tumor cells and an antiapoptotic effect
supporting cancer cell proliferation.’

Several animal studies showed that thyroid hor-
mone deprivation slows solid tumor growth rates,
reduces the tendency to metastasize and improves
survival, whereas thyroid hormone supplementation
increases tumor growth rates and the tendency to
metastasize.*” A complete remission of mammary
adenocarcinoma in C3H mice made hypothyroid
by treatment with propylthiouracil (PTU) and a
significantly high development of mammary tumors
in euthyroid and hyperthyroid mice was reported.**
Moreover, a significant enhancement of tumor growth
and metastatic index in the thyroxine-treated group
of mice compared to the untreated control group was
observed;® induced hypothyroidism by treatment with
BIT showed the reverse effect on both tumor systems.
In a study from the University of New Orleans, subcu-
taneous lung and prostate xenografts grew significantly
more slowly in hypothyroid mice treated with PTU
than in euthyroid or hyperthyroid mice, regardless
of treatment with PTU.” Tumors grew well in groups
of mice that were changed from a hypothyroid state
to a euthyroid state by withdrawal of oral PTU. In
vitro and in vivo data indicated that this was not a
result of an interaction of the tumor cells with PTU,
but rather a result of the hypothyroid state.’

The association between thyroid benign disease
with or without hyperthyroidism and risk of cancer has
been the subject of several clinical studies, including
retrospective and prospective analyses of large cohorts
of patients, as well as studies with a small number of
patients, and even anecdotal reports.

The risk of cancer was examined in a cohort of
57,326 individuals who were discharged from a Danish
hospital with a diagnosis of benign thyroid diseases,
including myxedema, thyrotoxicosis or nontoxic stru-
ma. Although the overall risk of cancer in this cohort
was only slightly elevated, the risk of several specific
cancers, including cancer of the thyroid, urinary tract,
and hematopoietic system, was increased.®

In a recent prospective study of almost 30,000 indi-

viduals without known thyroid disease at baseline and
followed for 9 years, subjects with thyrotropin (TSH)
levels suggestive of hyperthyroid function (TSH <0.5
mU/l) were at higher risk of cancer compared with
others, including those with suggested hypothyroid
function.” The higher cancer risk in patients with
hyperthyroid function was mainly driven by effects
on lung [hazard ratio (HR): 2.60] and prostate can-
cer (HR: 1.96) and was elevated both in those with
subclinical hyperthyroid function and, more strongly,
in patients with biochemically overt hyperthyroid
function. Hypothyroid function was not associated
with cancer risk.’

The largest to date longitudinal cohort study
evaluating cancer risk in patients hospitalized for
Graves’ disease (GD) was published in 2010 by Shu
et al.!% In this cohort of 18,156 GD patients, a total
of 1,495 who developed cancers during a median
follow-up period of 17 years was observed (overall
incidence ratio: 1.13, 95%CI: 1.07-1.19). The overall
excess of all cancers (13%) was largely attributable
to cancers of the thyroid, other endocrine glands,
upper aerodigestive tract, and breast.!

The relationship between benign thyroid diseases
and breast cancer is a long-debated issue that has
been investigated for over 50 years and a disparity in
results appears relatively commonly throughout the
literature. A recent meta-analysis has been written
with the purpose of collating and analyzing avail-
able data from 28 studies, calculating a pooled odd
ratio (OR) of the risk of breast cancer in patients
diagnosed with benign thyroid diseases.!' The study
demonstrated significant evidence of an increased
risk of breast cancer in patients with autoimmune
thyroiditis (OR: 2.92, 95%CI: 2.13-4.01). Besides
the biological mechanisms reported above, the pres-
ence of the sodium-iodide symporter (NIS) in both
breast and thyroid tissue led to the hypothesis that
the uptake and oxidation of iodine may play a role
in the development of breast cancer.

Apart from breast cancer, other tumors have
been associated with thyroid benign diseases. In
a population-based case-control study, Ness et al.
evaluated several risk factors on the hypothesis that
inflammation may play a role in ovarian cancer risk."
Comparing 767 patients with a recent diagnosis of
epithelial ovarian cancer to community controls, hy-
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perthyroidism was identified as a significant ovarian
cancer risk factor (OR: 1.8).

A large study involving 532 pancreatic cancer
patients found that hyperthyroidism, but not hypo-
thyroidism, was suggestive of excess pancreatic cancer
risk (OR: 2.1)."

An epidemiologic study demonstrated a relation-
ship between thyroid disease and renal cell carcinoma:
women with renal cell carcinoma had a statistically
significantly higher percentage of hypothyroidism,
benign thyroid disease, and use of thyroid-hormone
supplements as compared with the control group.'*

In a prospective study, Turkyilmaz et al. evaluat-
ing 102 sequential patients with oesophageal cancer
observed a significant correlation (p<0.001) between
oesophageal cancer and hyperthyroidism compared
to a group of 160 sequential patients without oe-
sophageal cancer."”

In conclusion, the general risk of cancer in patients
with benign thyroid diseases or high levels of thyroid
hormones is only slightly increased and subject to
possible biases (e.g. surveillance bias or abnormal
thyroid hormones due not to thyroid diseases but to
a preclinical cancer). However, a small risk is evident
and it counterbalances the same slight risk reported
after radioiodine therapy for hyperthyroidism.!

To conclusively prove the putative increased risk of
cancer or increased mortality to radioiodine therapy,
several prospective studies should be done comparing
hyperthyroid patients treated with radioiodine to a
control group consisting of hyperthyroid patients not
treated with radioiodine or treated with antithyroid
drugs or surgery.
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