
genase (ADH) (4). The findings can be explained adequately by
differencesin hepaticfirst-passmetabolismrelatedto therateof
delivery of alcohol to the liver: with more rapid delivery, more
alcohol bypasses hepatic alcohol dehydrogenase. This explana
tion is supportedby the findingthat famotidine,which is not
believed to have an appreciable effect on gastric ADH, can in
crease apparent alcoholabsorption,and that a similareffectcan
be demonstratedin animalsthat lack gastricADH (5).

We would, therefore, disagree with the final suggestion of the
authors: that the effect of erythromycin on alcohol absorption
mightbeof moreconcernin individualswith lowgastricalcohol
dehydrogenaseactivity, includingthose takingcimetidine.First,
theeffectof erythromycininthesubjectsstudiedbyEdeibroeket
al. (1) was to make alcoholJIslly bioavailable. The volume of
distributionof ethanolhasbeenshownto be equivalentto total
body water (â€”0.64liter/kg) (6), so that the theoreticalCmax in
this study resultingfrom complete distributionof the dose of 0.5
gfkgin 0.64liter/kgwould be78mgldl,almostidenticalto thepeak
alcohol level observed â€”77mg/dl. How could alcohol be made
any morethan fully bioavailablein selectedpopulations?That
would require de novo synthesis of alcohol! Second, the incre
mental increase in alcohol bioavailabiity with eiythromycin is
likelyto be diminished,rather than enhanced, in those with low
first-pass metabolism (an effect previously attributed to dimin
ishedactivityofgastricADH), suchasfemales,fastingmalesand
patientstakingH2-receptorantagonists.In thesesubjects,alcohol
is alreadymore â€œfullyâ€•bioavailable,so that there is lessalcohol
remaining, out of the amount ingested, to become available for
enhancedabsorptiondueto acceleratedgastricemptying.Third,
the effectof H2-receptorantagonistsis only demonstrablewith
verylowalcoholloads(0.15gfkg,comparedwiththe0.5gfkgused
by the authors), where even complete bioavailabiity would not
raiseCmaxalarmingly.In contrast,themotilityeffectsof eryth
romycin, as shown nicely in this study, have an effect even with
substantialalcohol loads.
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REPLY: Drs. PalmerandBumhamare correct in that, ifour data
arepooled(whichwouldbestatisticallyincorrect),about70%of
the variance in peak blood alcohol concentrations is accounted for
by the rate of gastricemptying. In view of recent observations,

including those made by the authors, the relative importance of
hepaticandgastricalcoholdehydrogenasein first-passmetabo
lism of alcohol is contentious and dependent on the alcohol load
(1,2).

Wethereforeagreethattheimpactof eitherreducedlevelsof
gastric alcohol dehydrogenase, or decreased exposure to gastric
alcoholdehydrogenaseasa resultof morerapidgastricemptying
after erythromycin is uncertain.

Ourstudyconfirmsthat firstpass metabolismof alcohol(either
gastric or hepatic) is significant, in that the area under the curve
(AUC) for alcohol was substantially greater after erythromycin.
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Application of the Effective Dose Equivalent to
Nuclear Medicine Patients

TO THE ED1TOL The internationalnuclearmedicinecommu
nity hascauseto be extremelygrateful to the MIRD Committee
foritsseminalworkoninternaldosimetryandforthemagnificent
serviceit hasprovidedover the yearsin tabulatinginvaluable
basic data. We read the recent articleon the applicationof effec
tive dose equivalent (1)with great interest, but find it necessary to
expressseriousconcern.Theopinionsexpressedthereinonbe
halfof the MIRDCommitteecouldunfortunatelybe describedas
ill-founded and unhelpful. They threaten to set back progress
made in comparison of potential hazard from different medical
proceduresby ten years or more.

The effectivedoseequivalent(now known aseffectivedose)is
indeeda weightedsumof dosesto individualorganswherethe
weighting factors are based upon estimates of relative risk of
stochastic effects from irradiationof the different tissues. The
concept was introduced by the ICRP as a means of relating inho
mogeneousirradiationof the humanbody to acomparablewhole
body radiationandits purposewasindeedinitially to facilitatethe
protection ofworkers occupationally exposed to radiation. Its use
hassincebeenwidely recommendedfor comparisonof dosesto
patientsfrommedicaldiagnosticprocedures(2â€”5)andithasbeen
found to be very useful for this purpose (4 7). It is accepted that
its use is nOt appropriate for therapeutic procedures, where de
terministic(nonstochastic)processes predominate.

Dr. Poston and the MIRD Committee now pronounce that use
of this quantity for individual patients undergoing diagnostic nu
clearmedicineproceduresisâ€œinappropriate.â€•Theycitefourrca
sons and we shall deal with each in turn:

1. It is statedthattheeffectivedoseequivalentwasintended
for radiationprotectionpurposesandthattheriskswereto
becomparedwith mortality in safeindustries.This is not an
argument against using the effective dose equivalent as a
singlefigureindicatorof hazard.The factthata quantityis

Lettersto the Editor 185



usedto comparerisksin one sort of situationdoesnot
invalidateitsusein another.

2. Dr. Poston reminds us that the risk coefficients assigned to
individualtissues(and thus the tissue-weightingfactors)
wereassumedto be independentof theageandsexof the
exposedindividual.The patternof coefficientsmightbe
verydifferentfor an individualpatientthanfor theaverage
occupationally exposed adult. This point was recognized by
theICRP in 1980whentheyobservedthattheaccuracyof
theriskestimatesthemselvesdidnotjustifytheuseof dif
ferentweightingfactorsfor workersas distinctfrom the
populationas a whole. Age-specificand sex-specificrisk
coefficients have been developed in some detail by the Na
tionalRadiologicalProtectionBoard(NRPB) (7). They con
dude that, bearingin mindthe largeuncertaintiesin the
analysis, it is reasonable to take one set of tissue-weighting
factorsfor the wholepopulationbut to applya different
estimate ofdetriment to each of three broad agebands. (See
ourrecommendationbelow.)

3. Dr. Poston notes that the calculation of EDE as originally
recommendedby the Commissiononly involved six differ
ent tissueswith all otherslumpedinto a categorycalled
â€œremainder.â€•This is true. The new definition of effective
dose involves 13 tissues. Clearly this is an area in which
refinements will be made as knowledge advances. We can
notseethisasanargumentagainsttheuseoftheconceptfor
nuclearmedicinepatients.Perhapstheauthorshaveinmind
theideathatin somenuclearmedicineapplicationsanmdi
vidualorgandosemay be notablyhighandthat thisfact
would be lost within the weighted calculation of an EDE.
We wouldagreethatinsuchcasesthenotablyhighindivid
ualorgandoseshouldbequotedadditionally.
Stabinet al. (8) pointout that theuseof effectivedoseis
certainlypreferableto â€œtotalbody dose,which is quite
uselessinalmostallsituationsinmedicine.â€•However,they
also recommend consideration of individual organ absorbed
dosesandwe wouldnotdisagree.In anyscientificassess
mentof dosimetry,it will alwaysbeimportanttodefinethe
modelused,themethodologyandtheresultingcalculations
of individualorgan doses. This does not detract from the
advantagesof a singlefigurewhen comparingrisksfrom
differentprocedures.

4. Dr. Poston states incorrectly that the ICRP has given little
guidance on the use of effective dose equivalent as an mdi
cationof riskin medicalexposures,andhequotesan irrel
evant paragraph from ICRP 26 which refers to dose limits.
In fact, the ICRPhas stated clearly in its publicationno. 52
(page23):

â€œInorderto facilitatea comparisonbetweendifferent
types of radiological investigations, the effective dose
equivalentisa convenientmeasure.â€•

On the same page, the Commission notes the dependency of
riskcoefficientson ageandsexbutconcludes,

â€œHowevertheweightingfactorsassignedareprobably
notvery sensitiveto changesin ageof thepopulation.
Thereforetheeffectivedoseequivalentcanbeusedin
comparisonsoftheradiationexposuretoapatientfrom
differentproceduresusedin diagnosticnuclearmedi
cineandin research.â€•

In summary,weconcludethatDr. PostonandtheMIRD Com
mittee have unfortunatelyfailed to appreciatethe significantad
vantagestobegainedfromtheuseoftheconceptofeffectivedose
equivalentfor nuclearmedicineprocedures.Furthermore,they
havemisrepresentedthepositionof theICRP.

We considerthattheconceptof representingnonuniformdose
distributionsbyasinglefigureisinvaluableincomparingdifferent
radiological procedures. We continue to recommend its use for
medicaldiagnosticproceduresand find an increasinggeneral
awareness of effective doses in millisieverts. For those who are
notspecialistsin thescienceof radiationprotectiontherereallyis
nopracticalalternative.Theconversionofeffectivedosevaluesto
riskestimates(essentiallytheconcernofyourcorrespondents)is
rarely necessary. If, however, this is required, then we suggest the

useoftheICRP'sfigurefordetrimentof73permillionpermSvfor
thegeneralpopulation,applyingafactorof2forpediatricpatients
anda factorof 0.2 forgeriatricpatients.
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Use of the Effective Dose Equivalent
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TO THE EDflOR.@ We were disappointed to read that the MIRD
Committee believes that it is inappropriate to use the concept of
theeffectivedoseequivalentforpatientsundergoingnuclearmed
icine procedures (1 ). In the U.K., the use of the effective dose
equivalenthasbeenadvocatedfor the intercomparisonof the
relativerisksinvolvedin nuclearmedicineandradiologicalpro
cedures(2). Over thelastfewyears,thenuclearmedicinecom
munity has made great progress in educating its users to put the
risksof nuclearmedicineproceduresintoperspectiveby theuse
of the effectivedoseequivalent.While understandingthat the
tissue-weightingfactorsmaynotbestrictlyaccuratefor a patient
populationandthat theoverallriskwill dependon the age,sex
andreproductivestatusof the individualpatient,we do notbe
lievethatthisinvalidatestheuseof theeffectivedoseequivalent
in thiscontext.We thinkthatthispointcanbe illustratedby an
analogy with automobile fuel consumption.

Fuel consumptionwill obviouslydependon the mannerin
which a car is driven, and so in the U.K. manufacturers quote
figuresfor severalstatedconditions;suchasa constant56 miles
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