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The term theranostics is today perceived as the combination
of a predictive biomarker with a therapeutic agent. Use of this term
began at the end of the last century and has steadily increased since.
A PubMed search for the terms theranostic and theragnostic con-
firms their increasing popularity (Fig. 1). However, the concept of
theranostics is not new to nuclear medicine. In fact, the idea of
using a radioactive compound for diagnostic imaging, target-
expression confirmation, and radionuclide therapy dates back to
1946, when Seidlin et al. published the first study on radioiodine
therapy for metastatic thyroid cancer (1).
During the last few years there has been unprecedented progress

in the field of nuclear theranostics. A phase III randomized, con-
trolled trial provided unequivocal evidence of the remarkable
effectiveness of 177Lu-DOTATATE for treatment of neuroendo-
crine tumors (2), and there have been multiple reports of advanced
prostate cancer responding dramatically to
treatment with radiolabeled ligands target-
ing prostate-specific membrane antigen (3).
These theranostic applications of nuclear
medicine in neuroendocrine tumors and
prostate cancer have significant economic
potential, with a possible yearly revenue of
several billion U.S. dollars.
Against the backdrop of these recent

successes in nuclear theranostics, this sup-
plement of the Journal of Nuclear Medi-
cine not only offers a detailed overview of
the experience with targeted radionuclide
therapy in thyroid cancer, neuroendo-
crine tumors, and prostate cancer but also
summarizes other applications of nuclear
theranostics, as well as the outlook on
new developments. The supplement starts
with an article by Levine and Krenning
covering the history of theranostics (4).
Reubi and Maecke then describe the con-
cept of multireceptor targeting (5). With

a special focus on prostate-specific membrane antigen imaging
and therapy, the next two articles address strategies for ligand
development (6) and how to translate promising preclinical
ligands into the clinic (7).
The section on clinical application of theranostics starts with an

article dedicated to the best-established and still most frequently
used theranostic approach: targeting of the iodine symporter (8).
In view of the Food and Drug Administration approval of
68Ga-labeled DOTATATE and the soon-expected approval of
177Lu-DOTATATE for therapy of well-differentiated neuroendo-
crine tumors, there are two articles dedicated to the somatostatin
receptor: one by Smit Duijzentkunst et al. on somatostatin recep-
tor agonists (9) and one by Fani et al. on somatostatin re-
ceptor subtype 2 antagonists (10). Prostate-specific membrane
antigen–directed imaging and therapy are covered by Eiber et al.

(11), whereas Walenkamp et al. discuss the opportunities and
challenges in targeting the chemokine receptor 4 (12). Use of
the norepinephrine transporter as a theranostic target is presented
by Pandit-Taskar and Modak (13). In addition to the numerous
peptide ligands and small molecules, several theranostic an-
tibodies have also been developed; Moek et al. summarize
these (14).

FIGURE 1. PubMed-derived number of publications including the term theranostic or therag-

nostic during each year from 2001 to 2017 (search performed July 16, 2017).
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The future dynamics of the field of theranostics are anticipated
by one article introducing new radioisotopes (15) and another
describing individualized dosimetric concepts (16). The supple-
ment then concludes with an article on intraarterial 90Y therapy
of liver metastases (17).
We, the guest editors, are intrigued by the contributions to this

supplement by researchers and clinicians known worldwide for
their work in theranostics. We believe that theranostics not only is
here to stay but represents a unique opportunity for the field of
nuclear medicine to grow. We dearly hope that you enjoy this
supplement on theranostics as much as we do.
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