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Dear Sir,
It is well known that as one of the time-tested safe and effec-
tive treatment modalities, RAI holds its superiority in hyper-
thyroidism control, particularly for patients who are not indi-
cated for antithyroid drugs (ATDs) or surgery. We read, with
great interest, the recent article by Kitahara and colleagues [1]
published in “JAMA Internal Medicine” reporting the results
of a “modest” positive association between greater organ-
absorbed doses of radioactive iodine (RAI) and the risk of
death from solid cancer.

We note that the authors did a great job in the field of
low-dose radiation biological effects as a result of a large
cohort size, a long-term follow-up, and an innovative
method used to estimate organ- and tissue-absorbed
doses. However, we are afraid that the conclusion might
lead to anxiety and doubt of the value of RAI in hyper-
thyroidism from a simple glimpse of the conclusion. In
fact, some essential issues should be noted for further
discussion in case of any misinterpretations, as follows:

Lack of a necessary control cohort

In total, data from 31,332 patients with hyperthyroidism from 4
regional centers in the USAwere collected in this study, while
only patients treated with RAI therapy were enrolled for further
study (n = 18,805) [1]. It is noteworthy that 11,774 patients
treated with modalities other than RAI were excluded, account-
ing for up to 40% of the total patients. It is reasonable to use the
excluded non-RAI patients as a fundamental control group to
address the differential influence between treatment modalities
(RAI vs. non-RAI) on mortality, thus providing the premise for
a subsequent analysis of the radiation effects. Hence, the lack of
a necessary control cohort would undoubtedly reduce the strin-
gency of the conclusion and acceptance of this study.

Uncertainties regarding the absorbed dose
estimation

It is well known that absorbed doses are more reliable if they are
based on real-time measurements; however, this was impossi-
ble in this study, which was limited by its retrospective nature.
Moreover, we note that the primary data, as well as the organ-
and tissue-specific dose estimation, were calculatedmerely by a
biokinetic model derived from the author’s previous small sam-
ple study (n = 197), which is far from well recognized [2]. A
small-sized estimation model is not representative enough to be
applied to a large cohort (n = 18,805) with diversity in terms of
demographic characteristics, iodine metabolism, disease dura-
tion, treatment preference of the doctors, etc. Therefore, dose
estimation with a less representative biokinetic estimation mod-
el made the results uncertain and less convincing.

Interference of other therapies

If we take a further look at the enrolled cohort, we can see that
only 46.1% of patients were treated with RAI alone, while
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more than half (53.9%) of the patients were treated with the
combination of RAI and ATDs or thyroidectomy, while the
duration and sequence between RAI and the combination ther-
apy remain unknown [1]. The effect of RAI on cancer modal-
ities is inevitably interfered with by other treatments (surgery,
ATDs, or both), making a subgroup analysis necessary to
avoid interference from treatment modalities other than RAI,
though the author admitted that “additional studies are needed
of the risks and advantages of all major treatment options
available to patients with hyperthyroidism.”

The potential influence on the incidence
and mortality of breast cancer
among included patients

The study suggested that in RAI-treated patients with hyper-
thyroidism, the risk of death from breast cancer showed a mod-
est positive association with greater organ-absorbed doses [1].
We know that breast cancer is the most commonly diagnosed
cancer and the second most common cause of cancer-related
death in women in the USA [3]. Of note, among the 18,805
patients in the study cohort, nearly 80% were women, and the
mean (SD) age at entry was 49 (14) years, which is also a
prominent period of the incidence and mortality of female
breast cancer (from 35–39 to 45–49 years, with the relative
rates jumping from 63.6 per 100,000 to 194.7 per 100,000
and from 6.6 per 100,000 to 19.5 per 100,000, respectively)
according to the Surveillance, Epidemiology, and End Results
(SEER) database [4]. High endogenous estrogen is also a
known risk factor for breast cancer in women. According to
the report by Akande and colleagues [5], estrogen levels may
be 2- to 3-fold higher in women with hyperthyroidism com-
pared with women with euthyroidism. Therefore, it remains
unclear whether the likelihood of the incidence and mortality
of breast cancer in this cohort was derived from hyperthyroid-
ism or RAI. Moreover, theWhite race is also a well-established
high-risk factor for breast cancer [6], while race constitution
was not illustrated in the population characteristics in this study.

On the basis of the confounding factors mentioned above,
the potential influence of both patient demographics and hy-
perthyroidism on breast cancer mortality cannot be excluded.
Thus, a subgroup analysis might be necessary to address the
probable effects of confounding factors.

Statistical analysis

Regarding statistical analysis, the lower 95% confidence in-
terval (CI) limit of the RR was almost 1 in all the statistically
significant results in this study, including the dose-response
relationships for solid cancer mortality (95% CI, 1.02–1.10),
female breast cancer (95% CI, 1.003–1.32) and all other solid

cancers (95% CI, 1.01–1.10), suggesting no significant dose-
response relationship with solid cancer mortality. Moreover,
even if the results are statistically significant, they may not
have clinical significance; hence, clinical evaluation and stud-
ies remain needed for further verification.

Conclusion

In conclusion, considering the profound influence of this study
on the analysis of radiation effects, the five aspects we addressed
in this letter deserve further attention and should remind our
colleagues worldwide to interpret the results more carefully.
Necessary control groups and further subgroup analyses are
needed to improve the reliability of this study’s conclusion before
arguing the value of RAI, which is an effective andwell-accepted
method that has been tested for more than seven decades.
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