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Bone radionuclide therapy and increased survival with radium-223
is the way to go for nuclear medicine: the offer that oncologists
cannot refuse
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In July 2013 The New England Journal of Medicine published
a randomised controlled study demonstrating a survival ben-
efit for castration-resistant prostate cancer (CRPC) patients
with symptomatic bone metastases and no known visceral
metastatic disease treated with radium-223 [1]. This study
contributed to a change in paradigm in the treatment of
CRPC patients, in whom until then radionuclide therapy had
only a minor role. Nowadays, radium-223 is considered as one
of the options in CRPC together with chemotherapy and ra-
diotherapy. The breakthrough of radium-223 into the clinical
arena is an example of how the Nuclear Medicine community
should address the issue of getting to be considered a key
player in oncology: providing high quality evidence and, if
possible, demonstrating a survival benefit of our diagnostic
and therapeutic procedures.

In the past 30 years Nuclear Medicine has had to fight its
way into clinical indications and guidelines. The best example
is 18F–FDG PET, which after so many years is still struggling
to be considered the standard diagnostic imaging test in some
oncological indications where, based on expert opinion, it is
clearly useful [2, 3]. However, due to the lack of solid evi-
dence, it is difficult, if not impossible, to appropriately discuss
its inclusion in clinical algorithms. On one hand, this is quite a
common situation, as obtaining high-quality evidence requires
randomised controlled trials or very well designed and per-
formed studies, that are very difficult to achieve in the clinical

field, especially when the preferred diagnostic test in guide-
lines is CT or MR [3]. When these are lacking, there is the
possibility of performing systematic reviews and meta-analy-
ses, which have become a way of providing evidence in dif-
ficult clinical questions [4–6]. On the other hand, we should
be aware that we are competing with CT and MR, and while
we are asked to provide high-quality evidence, in most in-
stances CT and MR have been routinely used and included
in clinical guidelines without having to provide the same ev-
idence, mainly because, at the time they were introduced,
there was nothing else. A clear example of the superiority of
18F–FDG PET compared to CT is in the management of lym-
phomas [7].

Regarding theragnosis and radionuclide therapy, their po-
tential is enormous. Both are becoming key players in several
oncologic indications, as more and more evidence is available.
Neuroendocrine neoplasms are an example of the potential of
theragnosis, with PET tracers such as 68Ga-DOTA-conjugated
somatostatin receptor targeting peptides to precisely diagnose
the disease and 177Lu-DOTA peptides to accurately treat the
disease [8]. However, the process is relatively slow given the
multiple steps that are followed in the development and intro-
duction of new radiopharmaceuticals. One limiting issue is the
current legislation for new radiopharmaceuticals and radiation
protection, which is being addressed in order to improve the
translation from molecule to man [9]. Focusing on radionu-
clide therapy of bone metastases using radiopharmaceuticals
labelled with beta emitting radionuclides such as strontium-
89, samarium-153, and phosphorus-32, they present substan-
tial advantages compared to other therapeutic options. Some
of these advantages include their ability to simultaneously
treat multiple sites of disease, easy administration, repeatabil-
ity, and the possibility to integrate with other treatments.

In this issue two EANM guidelines focusing on radionu-
clide therapy are presented, one on the treatment with radium-
223 of metastatic castration-resistant prostate cancer [10] and,
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the other, dedicated to therapy of bone metastases with radio-
pharmaceuticals labelled with beta emitting radionuclides
[11]. The methodology applied in both guidelines has includ-
ed a systematic literature search with PICO questionnaires,
and the application of SIGN checklists and SIGN grading
for the evaluation of the level of evidence. The aim of both
guidelines is to assist Nuclear Medicine specialists when eval-
uating patients who might be candidates for these treatments,
and help applying these treatments and managing the proce-
dures and follow-up of the patients.
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