
for internal dosimetry in most cases,especiallyfor radiolabeled
antibodyagents.Wouldâ€œtumor-to-marrowâ€•absorbeddosesor
someotherratiobemoreindicativeof theefficacyfroma dosim
etrystandpoint?
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REPLY: I reportedtumor-to-whole-bodydose ratios as a means
ofcomparingrelativecumulativeactivityofdifferentradiolabeled
antibodiesin tumors,not as a directmeasureof efficacy(1).
Whole-bodydoseis the absorbeddosethat is estimatedmost
consistentlyby all investigators.I agreethat whole-bodydose
doesnotcorrelatereliablywith anyradiobiologicaleffectbutthe
tumor-to-whole-bodyratio does seem to be usefulfor comparing
localization of different radiolabeled antibodies.

In my paperI reportedthe tumor-to-liver,tumor-to-lungand
tumor-to-kidney dose ratios. However, derivation of data for
theseratiosvariesregardingexactlyhowregionsof interestare
drawnandhowbackgroundissubtracted.Tumor-to-marrowdose
ratiosarenotanaccurateassessmentof efficacy,becauseevenif
themarrowdoseisaccurate,thepatients'marrowreserveisalso
importantindeterminingthetherapeuticindex.Tumor-to-marrow
doseratiosseemto betheleastvaluableasa comparisonat this
stage, because the methods used to estimate marrow dose are
continuallychangingaswe learnmoreaboutmarrowdosimetry.

Another reason for reporting tumor-to-whole-body dose ratios
wasto comparethemwith thosederivedfromtheoreticalmodel
ingof radiolabeledantibodies(2). Theseratioshavealsobeen
developedin animalmodelsin an attemptto predictclinicalre
suits(3).
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Samarium-153.EDTMP Dosimetry

TO THE EDITOR.@In a recentpaper,Eary et al. (1) addressed
the issueof thebiodistributionanddosimetryof samarium-153-

EDTMP.I wouldliketo makeafewcommentsaboutthedosim
etryaspectsof thisarticle.In particular,I wouldliketocomment
on the statement reproduced below:

Radiation dose estimates for soft tissues were similar to
thoseestimatedby Loganet al. (2) andHeggie(3), which
werehumandosesscaledfromratbiodistributiondata.Skel
etaldoseswereseveral-foldhigher,rangingfrom20,000to
32,000mrad/mCi(5300-8800Gy/MBq).

First, althoughthe absorbeddosedata of Logan et al. (2) is
basedon theratmodel,thedosimetryinmyarticle(3) makesno
assumptionsabout biodistribution.Indeed, I calculatedthe bone
and red marrow absorbed doseswith respect to unit activity taken
upbythebonesurfaces.In thatrespect,it isnotclearwhetherthe
bonedosimetryresultsofEasyetal. (1) refertoadministeredunit
activity or unit activity on the bones. I suspect the former but it is
notclearfromtheirTable4. In theabsenceof datareflectingthe
uptake to bone, direct comparison between my data and theirs is
difficult.Assumingaboneuptakeof 50%of injecteddose(in line
withdatain Eary et aL, Table2), my calculationswouldsuggest
values of 0.93 mGy/MBq and 2.43 mGy/MBq for the absorbed
doseto the red marrowand endostealsurfaces,respectively.
Thesevaluesare indeedlower,but notseveralfoldlower,than
thoseestimatedby Eary et al. (1). Incidentally, the SI dosimetry
values shown in Table 4 and throughout the text of their work
have been erroneously converted from traditional units; they are
shown asbeing approximately a factor ofa million larger than they
should be.

The reasonfor the absorbeddosediscrepancybetweentheir
work andmy own is undoubtedlydueto theiradoptionof the
ICRP modelof bone.As previouslynoted(3), thevalidity of the
ICRP-30dosimetrymodelfor bonemustbequestionedon two
counts. First, it was developed for radiationprotection purposes
and not accuratedosimetry.As such, it overestimatesthe ab
sorbedfractionsfor electronsto the red bonemarrowandthe
endosteallayer.Second,it uses bone structuraldatathatis at
oddswith the work of Beddoeet al. (4) andothers.Specifically,
theadoptedmodelunderestimatestheareaof theendostealsur
face layer associated with trabecularbone.

In thecontextof therapeutictreatmentof bonemetasteswith
â€˜53Sm-EDTMP,the successor failure of the treatment hinges on
an accuratedeterminationof theabsorbeddoseto theredbone
marrow, since it is the red bone marrow absorbed dose which
limitstheamountofradioactivitythatcanbesafelyadministered.
Inview of this, it wouldbe instructiveto use thebiodistribution
dataofEaryetal. (1) withmypreviouslypublishedS-factors(3).
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REPLY:We appreciateDr. Heggie's(1) commentsaboutour
paperon â€˜53Smdistributionanddosimetry.He makesseveral
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good points about the dosimetry, and we agreewith his evaluation
of the differences between the estimates in his earlier paper (2)
and ours (3). We have the following responses to his points:

1. Ourdoseestimatesaregivenperunitof injectedactivity,as
is traditionalandasis impliedby the useof the quantity
residenttime(4). But thiswasnot explicitlystatedin the
text or in the headingof Table4.

2. We agree that the estimates of Dr. Heggie are lower because
of our use of the ICRP30 dose conversion factors for bone
andmarrow,whichare conservativelyhigh,havingbeen
designedfor usein radiationprotectionprograms(which
operateatorbelowthe50-mGylevel).We chosetousethis
system, as previous S-values contained a systemic errorfor
low energyphotonabsorption(5), andbecauseit is ques
tionableto interpolatebetweenmeanenergiesandspectral
shapes.Recenteffortsby researchersat ORNL (6) have
updated the photon and electron dosimetry and represent a
more accurate dosimetry system. In this system, absorbed
fractions(and thusdoseestimates)will be providedfor
marrow and bone surfacesin seven bone groups, with cx
plicittreatmentof thebetaspectra.We arecurrentlyin the
process of implementing these values in our standard meth
ods. We agree with Dr. Heggie that a recalculation of these
dose estimates will be in order when these better dose con
versionfactorsareavailable.

3. We agree that the values given for absorbed dose in SI
unites are misstated.They shouldall be â€œ@Gy/MGqâ€•not
â€œGyIMGq.â€•The SI unitswere addedduringthe review
process,at the suggestionof a reviewer, and without the
oversight of the main authors responsible for the dosimetry
(Stabin).
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Current Status of Clinical PET

TO THE EDI'FOR.@Theeditorial(1) byDr. EdwardDeutschisan
insightful analysis of aspects of the current status of clinical PET
relatingto generator-producedradionuclides.Thereis no doubt
thatagoodgenerator-producedradiopharmaceuticalforPET use,
whatever its application, has a useful niche in clinical PET due to
ready commercial availability and lack of dependenceon local
radiopharmaceuticalproduction.

Dr. DeutschpointsoutthattheFDA seemsuncomfortablewith
PET radiopharmaceuticalsbecausetheir productiondoes not fit
intoexistingregulatorycubbyholes.The agencyis reactingwith
indecision and long delay. Therefore, the medical and financial
benefitsof a uniqueandwell-provensubsetof clinicalnuclear
medicine remain largely untapped. However, the concept that
FDA approval could be obtained only by concentrating on tracers
whichfitexistingregulatorymechanismsis causeforalarm.Is the
solution to our dilemma that we should abandon the organic
radiopharmaceuticalswhicharethemainstayof PET?Shouldwe
give up â€˜8F-2-fluoro-2-deoxyglucosenow that FDG is almost a
householdword?Shouldwe even replacecheap (whenthe cyclo
tron is alreadythere),easyand effectiveâ€˜3N-ammoniawith a
generatormethodanditsassociatedaddedcostsandprocedures?
The inorganicchemistryof metabolicor functionalradiopharma
ceuticalsis very difficult.Thereare someimpressiveinstances
whichdemonstratethatgenerator-producednucidesarenothim
ited to perfusionandbloodpoolmarkers,but at bestwe have
manyyearsofwork to matchthecurrentarrayof PET metabolic
andreceptoragents.

I do not believe that we will benefitaspractitionersof PET, or
as health care consumers,by restrictingmedical tools to fit bu
reaucraticpreconceptions.Thisisnot the pathof innovationalong
whichnuclearmedicinehasgrown,noris it a pathto cost-effec
tivehealthcare.Drugswereoncethingswe isolatedfromplants.
Somehow a mechanism arose that allowed them to be synthesized
anddistributed.Now we musthopethatthereisstillsomeroom
fororiginalthoughtingovernmentandthatwewill somedayhave
regulationsfor PET materialswhichprotectwithoutstifling.Let
usnotproposeabandoninganentireclassof valuablediagnostic
toolsand the decadesof government-fundedwork which pro
ducedit. Instead,we canwork with the FDA to createunder
standingandsensibleregulations,andlet themknowin increas
ingly urgent terms that these materials will continue to be needed
regardless of the number of generators which are produced.
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