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Theranostics Is Not Radiotheranostics

TO THE EDITOR: I read with great interest the editorial entitled
“What Is Theranostics?” byWeber et al. (1) and the subsequent fruit-
ful discussions by Bailey and Weber et al. (2,3). Despite the diffi-
culty in defining a term or a concept in nuclear medicine and
molecular imaging, these discussions give us a break to rethink or
conceptualize what we are doing in preclinical investigation and
clinical studies. Overall, theranostics is a broader concept than radio-
theranostics (4,5). From my perspective, theranostics is a target-
driven concept rather than a modality-driven concept. If molecular
imaging tracers and subsequent therapeutics bind to the same target
(ideally, the overlapping epitope), then these are theranostic pairs. In
this sense, the agents for theranostics do not necessarily need to be
radioactive. It is also not necessary to exploit the same targetingmoi-
ety to develop theranostic pairs. We tend to endow a radioactive
stamp to theranostics largely because of the clinical success of radio-
active iodine in managing thyroid diseases, prostate-specific mem-
brane antigen–targeted radiopharmaceuticals in managing prostate
cancers, and somatostatin receptor–targeted radiopharmaceuticals
in managing neuroendocrine tumors. With the flourishing develop-
ment of therapeutic antibodies, small molecules, and cell therapies,
we nuclear medicine practitioners should not restrict ourselves to
radioactive theranostics or radiotheranostics. If molecular imaging
tracers can truly streamline the administration of therapeutics (anti-
bodies, small molecules, and cell therapies, among others) in terms
of precise patient selection and response monitoring, then we should
embrace this kind of hybrid or integrated theranostics. Once again,
the agents used for hybrid or integrated theranostics better target
the same antigen epitope or a specific mutation point. There is no
harm in our popularizing the companion diagnostic value of molec-
ular imaging in hybrid or integrated theranostics.
We recently raised the concept of antibody theranostics, defining

antibody theranostics as follows: “In our review, antibody theranos-
tics indicates target-specific diagnosis and treatment of human dis-
eases (especially cancers) with antibody-derived theranostic agents
or theranostic pairs. Currently, there are three major formats of anti-
body theranostics under preclinical development and clinical trans-
lation: antibody theranostics using the same radiolabeled antibody or
antibody derivative in which 131I (T1/2 5 8.02 days) and 177Lu (T1/2

5 6.65 days) are the most commonly applied labels, antibody thera-
nostic pairs consisting of clinically approved therapeutic antibodies
and companion diagnostics developed by the same company or
third-party, and two-step or multi-step antibody theranostics using
engineered bispecific antibodies ormultifunctional antibodies which
can simultaneously target tumor antigens and capture radioactive
bullets for imaging and therapy. The cornerstone of antibody thera-
nostics is the integrated target-specific diagnosis and treatment with
the help of molecular imaging technology and radionuclides” (6).
It is not difficult but rather impractical to develop full-length

antibody theranostic pairs, but the integrated use of antibody thera-
peutics and same-day molecular imaging may find its unique value
in clinical practice (7,8).
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REPLY: We would like to thank Dr. Wei for the interest in our
paper (1) and his comments, which provide further excellent exam-
ples for the concept of theranostics. We very much agree that thera-
nostics is broader than radiotheranostics. In fact, this is why we
defined theranostics as “a combination of molecularly targeted
imaging and therapy in which imaging provides actionable infor-
mation that enables new or more effective therapies” (1). This def-
inition is not limited to radionuclide-based imaging or therapy but
deliberately encompasses other forms of imaging and therapy.
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