
solid tumors and of radiation-sensitive neoplasms, such as lym
phoma (3).
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REPLY: By its nature, mathematical modeling of biological pro
cesses lacks the self-assurance inherent in obtaining actual mea
sured (rather than simulated) results. I am particularly grateful,
therefore, to Drs. Sharkey, Blumenthal and Goldenberg (1) for
pointing out that the conclusions arrived at in my recently pub
lished modelinganalysis of radioimmunotherapyfor microme
tastases (2) concur with their own recent experimental observa
tions (3,4). Their observation of diminished therapeutic efficacy
with increasingsize of the micrometastaticcell cluster is in qual
itativeagreementwithmodelpredictions.In particular,they have
demonstrated 100% cure when targeting cell clusters at the very
early stage of micrometastatic spread (4). Such work provides

further experimental evidence that the optimum window of op
portunity for targeting micrometastatic cells occurs when the cells
are on the luminal side of the vascular basal lamina (Le., directly
accessible to circulating antibody). Since at any one time mi

crometastaticclusters within a patientwill be at various stages of
the metastatic cascade, multiple administrations of antibody,
startingimmediatelyafter soliddiseasehas been eliminated,will
be requiredfor success. Because of the complications associated
with human anti-mouse activity (HAMA) that arises subsequent
to the initialadministrationof mouse-derivedantibody,such a
protocol will be feasible only with genetically engineered human
or humanizedantibodies.

Asnotedby Drs.Sharkey,BlumenthalandGoldenberg,many
issues and potentialobstacles remainto be resolved. A key con
sideration in overcoming these obstacles is the highly case-spe
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RadiolabeledAntibodiesas CancerTherapeutics

TOTHEED1TORThearticleby Sgouros(1)andtheaccompa
nying editorial (2) rekindle the enthusiasm for radiolabeled anti
bodies as cancer therapeutics, which was also the focus of another
recent editorial in the Journal (3). The suggestion that controlling
nontargetedvascular radioactivityto achievehighertumordoses
wouldbe mosteffectiveinthetherapyof micrometastaticdisease
is in fact supportedby experimentalresultsachievedin mice
having lung metastases of human colon cancer, when given a
well-tolerated dose of â€˜311-labeledantibody to carcmoembryonic
antigen (CEA) (4). A single injection of the specific antibody
increasedsurvival to over 22 wk, whereas the control animals
diedwithin5â€”10wk. Morerecently, itwas foundthatthe survival
of animalswith largertumornodules could be improvedby treat
ment with radiolabeled antibodies, but death could not be pre
vented, whereas animals with micrometastaticdisease could be
cured (5).In contrast, treatmentof these animalswithmetastases
with a maximum tolerated, fractionated dose of 5-fluorouracil and

leucovonn, the current methodof choice for adjuvanttreatment
of colorectal cancer, failed to improvesurvival.Tumordosimetry
frompatientsgiven â€˜311-labeledanti-CEAantibodyhas suggested
that smaller tumors will receive a higher absorbed dose per mill
icuriethanlargertumors,with 1-gtumorsreceivingasmuchas
200cGy/mCi (6).Thesestudiesclearlysupporttheviews commu
nicatedby Sgourosand by Zanzomcoand encouragethe investi
gation of radioimmunotherapyin an adjuvantsetting. However,
manyissuesandpotentialobstaclesremainto be resolved,such
as single versus divided doses, increasing the percent uptake,
intactIgOversus fragments,humanizedversushumanforms,role
of vasculature, use of plasmapheresis, second antibody or other
methods designed to reduce blood-pool activity, etc. The prob
lems are furtherappreciatedwhen one considers the dynamics of
targeting micrometastases when a concomitant larger mass is
present (7) - In the same micrometastasismodel, the survivalof
animals was greatly reduced if treatment occurred when there was

a largertumor mass present. The largertumor reduced the total
amount of radioantibodyaccreted in the micrometastaticcob
nies, thereby decreasing the therapeuticeffect.

Thus, these preclinicalstudies support the view that radiola
beled antibodies ultimately will play a role in the treatment of
cancer, most likely as an adjuvant for therapy of micrometastatic,




