
Vol.:(0123456789)1 3

https://doi.org/10.1007/s00259-022-05767-z

EDITORIAL

Asinus in Tegulis—basing stark warning messages on insufficient 
methodology

Petra Petranović Ovčariček1,2 · Luca Giovanella1,3 · Frederik A Verburg4,5

 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Keywords Radioiodine therapy · Solid cancer · Breast cancer

Text

Over the past eight decades, the radioactive iodine isotope 
131I (RAI) has gained widespread use in the therapy of 
hyperthyroidism and differentiated thyroid cancer (DTC). 
In spite of > 80 years and millions of patients treated, acute 
myeloid leukemia (AML) remains the only malignant dis-
ease that is universally accepted to be conclusively associ-
ated with RAI, and even then only with high 131I activities 
and very small absolute risk levels (1).

The recent study by Pasqual et al. (2), like many before, 
attempts to warn that 131I therapy causes hematological 
as well as solid malignancies. In their report, calculations 
showed that of those cases occurring in DTC survivors at 
least one year after diagnosis, 14% of hematologic malignan-
cies, 5% of breast cancers, and 6% of other second primary 
solid cancers, could potentially be caused by therapy with 
RAI. However, these numbers are surrounded with some 
uncertainty as second primaries in this cohort were rare. 

In their conclusions, the authors call for continued discus-
sion of the role of RAI in the management of younger DTC 
patients. The latter could also freely be interpreted to mean 
that, if one follows the data and conclusions from this study, 
the potential risk of secondary malignancies when decid-
ing whether to perform RAI, currently the only non-surgical 
therapy associated with prolonged disease-free and overall 
survival of DTC patients, should lead to more restrictive 
use of RAI.

However, as so often in recent years, the apparent aver-
sion against RAI appears to have triumphed over a rigorous 
methodological approach and careful scrutiny of the data in 
favor of presenting an easily publishable message of doom. 
As we extensively elaborated in our recent publication (1), 
four factors need to be analyzed carefully in order to con-
sider an association between RAI and the occurrence of any 
cancer as likely causative:

1) patients’ age at the time of exposure should be factored 
in.

2) a minimum latency time of 5 years for solid cancers 
and 2−3 years for hematologic malignancies needs to be 
accounted for before recording any cancer case as potentially 
related to RAI

3) the incidence of cancers in age, sex, and DTC stage-
matched control group of DTC patients who were not treated 
with RAI should be examined

4) a dose, or in case of RAI as a surrogate activity 
dependency should be established.

Furthermore, given that ever more evidence exists 
between various genetic conditions and cancer, and such 
associations may well be an underlying cause associated 
with an increased incidence of cancers, we would like to 
introduce the fifth criterium:

5) the incidence of cancers in the same group of patients, 
compared to an adequate control population not suffering 
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from DTC, should not be increased before a diagnosis of 
DTC and subsequent therapy with RAI.

When regarding the study by Pasqual et al., it appears 
that only the first two factors were wholly accounted for. 
The third factor was considered, but not in whole. Regard-
ing this particular factor, matching of patients and controls 
appears to have been done through a rather coarse raster 
as often insufficient histopathology records were available, 
resulting in clustering based on either papillary and follicu-
lar histology, tumor size < 4 cm and ≥ 4 cm, and presence of 
lymph node metastases. According to more recent guide-
lines, however, a good DTC risk stratification should involve 
a number of additional parameters as well as a finer level of 
detail including, but not limited to, extrathyroidal extension, 
presence of vascular invasion as well as the number and size 
of lymph node metastases (3). In such a large patient popula-
tion, a somewhat more finely tuned stratification should have 
been statistically feasible.

Furthermore, factor number four was not taken into account. 
No data on administered activities were even reported, making 
it factually impossible to assess whether a dose- or activity-
dependency may exist. Nonetheless, the presence of such a 
dependent relationship is crucial for the identification of a 
correlation between radiation exposure and the occurrence of 
subsequent cancer cases. Should such a relationship exist, a 
higher absorbed radiation dose to non-target tissue or a higher 
administered activity should positively correlate with a higher 
incidence of second primary malignancies. To add insult to 
injury on this particular point, the authors only report data 
on initial therapy, factually disregarding a likely not an insig-
nificant number of patients receiving one or more courses of 
RAI later on in the course of post-initial-treatment follow-up 
in either of the non-RAI and RAI groups. Furthermore, in the 
RAI group not only patients were included who had a clearly 
documented administration of RAI, but also patients (amount-
ing to a non-negligible 7% of patients in this particular patient 
group) who received undefined treatments with “other radia-
tion” or “radiation NOS”. However, such a description could 
actually include any therapy including for instance such non-
thyroid cancer-related procedures as radiosynoviorthesis with 
nuclides like 169Er and 188Re. Another concern in this respect 
is that in their analysis, the authors defined the item of “first 
radiation therapy” on a dichotomous “yes” or “no/unknown” 
basis, in which “no/unknown” signified that no record of 
administration of RAI was found rather than, as the authors 
also acknowledge, completely excluding the administration of 
RAI as patients may have been given this therapy outside of 
the scope of the data capture for the SEER cancer registry.

The fifth factor is a less classical one which in the light 
of more recent evidence nonetheless should warrant consid-
eration. In the present study, the authors next to other solid 
cancers particularly note an increased risk of breast cancer. 
Verkooijen et al. (4) in a smaller, single-center population 

previously already published an increased incidence of sec-
ondary malignancies after RAI for DTC, most notable of 
which breast cancer (as it was the only malignancy occurring 
frequently enough to allow for statistical analysis). In their 
analysis, however, these authors also involved the incidence 
of such malignancies prior to DTC diagnosis and found that 
the incidence of breast cancer was equally increased before 
DTC diagnosis. In the light of these findings, the results by 
Pasqual et al., which show similar findings after RAI, could 
have greatly benefited from a similar expansion of the scope 
of analysis of incidence of other primary malignancies in 
DTC patients as this would have allowed for excluding a pos-
sible underlying genetic cause of the reported observations.

Even though the authors made a commendable effort 
in collecting, analyzing, and interpreting a large dataset, 
their paper, however, appears to be part of a growing trend 
of research groups that appear hell-bent on giving RAI 
an unjustly bad reputation based on flawed methodology. 
We can only speculate what motives are underlying such 
efforts, which, however, do not appear to be rooted within 
the nuclear medicine community. Furthermore, we can only 
wonder why reputable, high-ranking journals fail to better 
scrutinize the methodology of such papers.

In the paper by Pasqual et al., again the underlying meth-
odology appears insufficient to draw any reasonable conclu-
sion on a causal effect between RAI and the occurrence of 
second primary cancers. Therefore, there remains no meth-
odologically adequate study that conclusively demonstrates 
a positive association between RAI and the occurrence of 
non-AML second primary malignancies. Thus, without 
adequate evidence, RAI remains an eminently sensible 
therapeutic option for a significant proportion of older and 
younger DTC patients.

To warn against the use of this highly effective therapy 
based on a flawed and insufficient methodology, therefore, 
appears, as the Romans would say, as strange as a donkey 
on the roof.
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