INVITED COMMENTARY

PET Imaging for Planning Cancer Therapy

when optimized quantitative imagingtherapeutic antibody or construct will

Radioimmunotherapy has been unand techniques to estimate radiatiofbe an important step toward conduct-
der way as a major field of research irabsorbed dose are the basis for thing trials on the effectiveness of cancer
nuclear medicine for nearly 20 y. How-treatment plan for every patient. Attreatment. However, several obstacles
ever, advances have been slow, andhe center of this requirement is amrelating to the difficulty of accurately
only now can we expect the first com-accurate, reliable means of determinguantitating'?4- and #Y-labeled ant
mercial products for cancer therapy tdng the tissue concentration of radio-bodies remain to be overcome. The
soon become available. What have bed@abeled antibody. high frequency of high-energy single
the obstacles to thidevelopment? The  Inthisissue offhe Journal of Nuclear emissions from these radioisotopes
agents themselves have variable anbledicing Lee et al. §) describe a poses problems with image resolution
often low levels of tumor binding in murine colon cancer xenograft model forand quantitation for conventional PET
vivo, and solid tumors are usually ra-studying the biodistribution of an devices. Several imaging physics
dioresistant. Technology for assess?4-CDR—grafted humanized monoelo groups are actively investigating these
ment ofpatient dosimetry estimates hashal antibody. The radiolabeled antibodyissues §,7). This solid report on anti-
not been consistent because of thiéi- bound to tumor and cleared backgrountbody biodistribution by Lee et al5)
culties in determining accurate concenwell. The behavior of the antibody wasshould also serve as a call from the
trations of the radiotracers in normalnicely described by a compartmentafradioimmunotherapists to the PET im-
and tumor tissues by quantitative im-model of whole-animal biodistribution. aging physics community to concen-
aging (1,2). Up to now, the choices PET imaging of thé?4-labeled antibody trate on overcoming these physics is-
have been to image and treat patientshowed high-contrast images of radiolasues in PET imaging.
with 231 or to use'lin as a surrogate to bel in the tumor xenograft, with littte  Much is at stake as biomedical re-
estimate the biodistribution dPY as residual activity in other tissues. Thesearchers progress enormously in under-
the therapeutic radioisotope3)( In study was meticulously performed andstanding the biology of cancer. A related
both situations, the errors in determin-showed that the new antibody construcsurge of interest in molecular imaging is
ing tissue radioisotope concentrationgvidly binds to tumor and clears fromoccurring. This is a new field in which
for input into dosimetry estimates for background tissues, th&t! can be used the time has come for nuclear medicine
planning treatment and evaluating obas a trace radiolabel to study the biodispractitioners to begin translating biologic
served toxicity are variable and can beribution of the antibody in tissue, andinformation into new imaging methods
large.Only a few investigators have se-that images of a tumor xenogratft in miceand treatment strategies for cancer. This
riously attempted to validate theseeth- can be obtained using conventional PEprocess has been the strength of the field
ods and apply the validated techniquemethods. Lee et al. provide the foundaef nuclear medicine and should continue
to clinical situations 4). Accordingly, tion for resolving the next important ob-to be so in this new era of discovery. In
optimization of the clinical therapy proto- stacle to using radiolabeled antibody foraddition to generating more accurate do-
cols to deliver maximum tumatose and planning treatment: accurate determinasimetry input data for patient treatment,
the push to define normal tissue toxiction of the concentration of radioisotopethe use of PET with disease- or pheno-
ity limits have not proceeded. in tumors and normal tissues at severdype-specific radiopharmaceuticals will

In our experience, study protocolstimes after infusion to obtain input dataprovide definite quantitative parameters
that prospectively describe true treatfor use in estimating radiation dose.  for following the response to treatment
ment toxicity and efficacy in terms of The nuclear medicine oncologyand for documenting heterogeneity in
reliable radiation absorbed doses t@ommunityshows keen interest in thethe tumor and in response to treatment
normal tissues and tumors are usudse of high-energys- and a-particle with specific agents throughout the
ally required at this stage. Radiola-emitters for cancer therapy. The in-course of the disease. Imaging accuracy
beled antibody therapy will succeedcreasing number of dedicated PET deand specificity can be used directly to
vices in large practices is providing anredesign and refine both radiopharma-
impetus for the development of radio-ceutical-based and nonradioactive
; Of‘ggg‘;’éd Dec. 18, 2000; revision accepted Jan.  nhgrmaceuticals and the expansion aherapies. Use of positron-emitting ra-
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as that described by Lee et ab),(and REFERENCES liminary validation of the opposing view method
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