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ठ⃚

Issue:ठ⃚
Fetalठ⃚ Alcoholठ⃚ Spectrumठ⃚ Disorderठ⃚ (FASD)ठ⃚ isठ⃚ theठ⃚ mostठ⃚ commonठ⃚ typeठ⃚ ofठ⃚ developmentalठ⃚ disabilityठ⃚

worldwide.ठ⃚ ठ⃚ Oneठ⃚ ofठ⃚ theठ⃚ mostठ⃚ importantठ⃚ unansweredठ⃚ questionsठ⃚ inठ⃚ theठ⃚ fieldठ⃚ isठ⃚ <howठ⃚muchठ⃚ alcoholठ⃚ inठ⃚

pregnancyठ⃚ isठ⃚ tooठ⃚ much?=ठ⃚ orठ⃚ whatठ⃚ isठ⃚ theठ⃚ <safe=ठ⃚ amountठ⃚ ofठ⃚ alcoholठ⃚ consumptionठ⃚ inठ⃚ pregnancy.ठ⃚ ठ⃚ Theठ⃚

questionठ⃚hasठ⃚beenठ⃚evaluatedठ⃚extensivelyठ⃚inठ⃚humansठ⃚andठ⃚inठ⃚animalठ⃚modelsठ⃚andठ⃚theठ⃚answerठ⃚isठ⃚notठ⃚simpleठ⃚

unfortunately.ठ⃚ठ⃚ठ⃚

ठ⃚

Background:ठ⃚
Whetherठ⃚oneठ⃚isठ⃚studyingठ⃚drugsठ⃚forठ⃚treatmentठ⃚orठ⃚environmentalठ⃚agentsठ⃚asठ⃚toxins,ठ⃚theठ⃚evaluationठ⃚isठ⃚doneठ⃚

inठ⃚termsठ⃚ofठ⃚aठ⃚<doseૐ퀐response=ठ⃚whichठ⃚considersठ⃚1)ठ⃚theठ⃚amountठ⃚ofठ⃚theठ⃚compoundठ⃚receivedठ⃚(dose)ठ⃚andठ⃚2)ठ⃚

theठ⃚resultठ⃚(response).ठ⃚ठ⃚Whenठ⃚workingठ⃚onठ⃚theठ⃚problemठ⃚ofठ⃚doseૐ퀐responseठ⃚ofठ⃚alcoholठ⃚forठ⃚FASD,ठ⃚bothठ⃚partsठ⃚

ofठ⃚theठ⃚equationठ⃚areठ⃚complex.ठ⃚

Dose:ठ⃚

Generally,ठ⃚peopleठ⃚doठ⃚notठ⃚knowठ⃚exactlyठ⃚howठ⃚muchठ⃚alcoholठ⃚theyठ⃚consume.ठ⃚Liquorठ⃚andठ⃚wineठ⃚areठ⃚generallyठ⃚

pouredठ⃚ intoठ⃚ glassesठ⃚ ofठ⃚ varyingठ⃚ sizes,ठ⃚ refilledठ⃚ beforeठ⃚ theyठ⃚ areठ⃚ emptyठ⃚ andठ⃚ areठ⃚ notठ⃚ oftenठ⃚ measured,ठ⃚

specifically,ठ⃚forठ⃚quantity.ठ⃚ठ⃚Mostठ⃚peopleठ⃚whoठ⃚drinkठ⃚alcoholठ⃚regularlyठ⃚doठ⃚notठ⃚drinkठ⃚theठ⃚exactठ⃚sameठ⃚amountठ⃚

onठ⃚differentठ⃚daysठ⃚andठ⃚wouldठ⃚notठ⃚rememberठ⃚fromठ⃚weekठ⃚toठ⃚weekठ⃚howठ⃚muchठ⃚theyठ⃚consumed.ठ⃚ठ⃚Thisठ⃚makesठ⃚

measurementठ⃚ ofठ⃚ theठ⃚ preciseठ⃚ amountठ⃚ ofठ⃚ alcoholठ⃚ consumedठ⃚ inठ⃚ pregnancy,ठ⃚ oftenठ⃚ requestedठ⃚ weeksठ⃚ orठ⃚

monthsठ⃚afterठ⃚theठ⃚fact,ठ⃚highlyठ⃚problematic.ठ⃚(1)ठ⃚ठ⃚Aठ⃚furtherठ⃚confoundingठ⃚factorठ⃚isठ⃚theठ⃚questionabilityठ⃚ofठ⃚selfૐ퀐

reportठ⃚dataठ⃚fromठ⃚womenठ⃚relatedठ⃚toठ⃚theirठ⃚alcoholठ⃚consumptionठ⃚duringठ⃚pregnancy,ठ⃚inठ⃚someठ⃚situations.ठ⃚(2)ठ⃚

Whenठ⃚alcoholठ⃚isठ⃚absorbedठ⃚itठ⃚isठ⃚distributedठ⃚throughठ⃚theठ⃚mother9sठ⃚entireठ⃚body.ठ⃚Alcoholठ⃚thenठ⃚passesठ⃚freelyठ⃚

throughठ⃚theठ⃚placentaठ⃚fromठ⃚theठ⃚mother9sठ⃚intoठ⃚theठ⃚fetus9ठ⃚bloodstream.ठ⃚ठ⃚Theठ⃚doseठ⃚ofठ⃚alcoholठ⃚thatठ⃚theठ⃚fetusठ⃚

experiences,ठ⃚however,ठ⃚ canठ⃚beठ⃚higherठ⃚ thanठ⃚ theठ⃚amountठ⃚ofठ⃚alcoholठ⃚ inठ⃚ theठ⃚mother9sठ⃚blood.ठ⃚ ठ⃚Becauseठ⃚ theठ⃚

fetusठ⃚ canठ⃚ onlyठ⃚ metabolizeठ⃚ theठ⃚ alcoholठ⃚ thatठ⃚ crossesठ⃚ theठ⃚ placentaठ⃚ toठ⃚ aठ⃚ smallठ⃚ extent,ठ⃚ theठ⃚ alcoholठ⃚ canठ⃚

accumulateठ⃚inठ⃚theठ⃚amnioticठ⃚fluidठ⃚beforeठ⃚passingठ⃚backठ⃚acrossठ⃚theठ⃚placentaठ⃚forठ⃚metabolismठ⃚andठ⃚eliminationठ⃚

byठ⃚ theठ⃚mother.ठ⃚ ठ⃚ Thisठ⃚meansठ⃚ thatठ⃚ theठ⃚ fetusठ⃚mayठ⃚actuallyठ⃚ beठ⃚exposedठ⃚ toठ⃚ aठ⃚higherठ⃚doseठ⃚ofठ⃚ alcoholठ⃚ forठ⃚ aठ⃚

longerठ⃚ periodठ⃚ ofठ⃚ timeठ⃚ thanठ⃚ theठ⃚ mother.ठ⃚ ठ⃚ Theठ⃚ eliminationठ⃚ ofठ⃚ alcoholठ⃚ byठ⃚ theठ⃚ motherठ⃚ dependsठ⃚ onठ⃚ herठ⃚

metabolismठ⃚asठ⃚wellठ⃚asठ⃚otherठ⃚factorsठ⃚likeठ⃚nutrition,ठ⃚geneticsठ⃚andठ⃚bodyठ⃚weight.ठ⃚(3)ठ⃚
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Theठ⃚timingठ⃚ofठ⃚prenatalठ⃚alcoholठ⃚exposureठ⃚duringठ⃚fetalठ⃚developmentठ⃚isठ⃚alsoठ⃚anठ⃚importantठ⃚issue.ठ⃚Thereठ⃚areठ⃚aठ⃚

numberठ⃚ofठ⃚criticalठ⃚periodsठ⃚inठ⃚embryonicठ⃚developmentठ⃚ofठ⃚tissuesठ⃚andठ⃚structures,ठ⃚someठ⃚ofठ⃚whichठ⃚areठ⃚briefठ⃚

andठ⃚someठ⃚areठ⃚prolonged.ठ⃚ ठ⃚Dataठ⃚ fromठ⃚animalठ⃚ studiesठ⃚andठ⃚someठ⃚ researchठ⃚ inठ⃚humansठ⃚ showsठ⃚ thatठ⃚organsठ⃚

andठ⃚tissuesठ⃚thatठ⃚areठ⃚developingठ⃚atठ⃚ theठ⃚timeठ⃚ofठ⃚exposureठ⃚areठ⃚particularlyठ⃚susceptibleठ⃚ toठ⃚theठ⃚teratogenicठ⃚

effectsठ⃚ofठ⃚alcohol.ठ⃚ठ⃚(4,5,6)ठ⃚

Itठ⃚isठ⃚importantठ⃚toठ⃚noteठ⃚thatठ⃚damageठ⃚fromठ⃚alcoholठ⃚occursठ⃚throughठ⃚manyठ⃚differentठ⃚mechanismsठ⃚atठ⃚differingठ⃚

timesठ⃚ inठ⃚pregnancy.ठ⃚Thus,ठ⃚aठ⃚doseठ⃚exposureठ⃚atठ⃚oneठ⃚pointठ⃚duringठ⃚pregnancyठ⃚canठ⃚beठ⃚muchठ⃚moreठ⃚harmfulठ⃚

thanठ⃚ theठ⃚ sameठ⃚ doseठ⃚ atठ⃚ anotherठ⃚ time.ठ⃚ ठ⃚ Mostठ⃚ ofठ⃚ theseठ⃚ criticalठ⃚ periodsठ⃚ inठ⃚ gestationठ⃚ haveठ⃚ notठ⃚ beenठ⃚

establishedठ⃚precisely.ठ⃚Butठ⃚evenठ⃚ifठ⃚theyठ⃚wereठ⃚established,ठ⃚mostठ⃚womenठ⃚doठ⃚notठ⃚knowठ⃚theठ⃚dayठ⃚orठ⃚hourठ⃚ofठ⃚

theirठ⃚gestationठ⃚preciselyठ⃚andठ⃚thereठ⃚areठ⃚slightठ⃚variationsठ⃚inठ⃚theठ⃚timingठ⃚ofठ⃚theठ⃚fetalठ⃚developmentalठ⃚process.ठ⃚ठ⃚

Beyondठ⃚theseठ⃚factorsठ⃚ofठ⃚doseठ⃚amount,ठ⃚maternalठ⃚factorsठ⃚andठ⃚gestationalठ⃚timing,ठ⃚differentठ⃚fetusesठ⃚seemठ⃚toठ⃚

differठ⃚ inठ⃚ theirठ⃚ geneticठ⃚ susceptibilityठ⃚ toठ⃚ prenatalठ⃚ alcoholठ⃚ exposure.ठ⃚ Twinठ⃚ studiesठ⃚ demonstrateठ⃚ thatठ⃚

identicalठ⃚ twinsठ⃚seemठ⃚toठ⃚beठ⃚similarlyठ⃚damagedठ⃚byठ⃚alcoholठ⃚whileठ⃚ fraternalठ⃚ twinsठ⃚mayठ⃚haveठ⃚veryठ⃚differentठ⃚

results,ठ⃚withठ⃚oneठ⃚twinठ⃚beingठ⃚muchठ⃚moreठ⃚severallyठ⃚effectedठ⃚thanठ⃚theठ⃚other.ठ⃚(3)ठ⃚ठ⃚

Responseठ⃚

Whileठ⃚theठ⃚doseठ⃚isठ⃚difficultठ⃚toठ⃚preciselyठ⃚gauge,ठ⃚soठ⃚tooठ⃚isठ⃚theठ⃚response.ठ⃚ठ⃚Alcoholठ⃚doesठ⃚notठ⃚produceठ⃚aठ⃚singleठ⃚

abnormality,ठ⃚butठ⃚insteadठ⃚canठ⃚produceठ⃚nonૐ퀐specificठ⃚clustersठ⃚ofठ⃚birthठ⃚defectsठ⃚and/orठ⃚neurodevelopmentalठ⃚

abnormalitiesठ⃚(FASD),ठ⃚orठ⃚theठ⃚specificठ⃚birthठ⃚defectठ⃚syndromeठ⃚ofठ⃚FAS.ठ⃚ठ⃚

Eachठ⃚cognitiveठ⃚orठ⃚behaviouralठ⃚problemठ⃚can,ठ⃚inठ⃚turn,ठ⃚varyठ⃚fromठ⃚severeठ⃚andठ⃚obviousठ⃚earlyठ⃚inठ⃚life,ठ⃚toठ⃚subtleठ⃚

andठ⃚ apparentठ⃚ onlyठ⃚ yearsठ⃚ afterठ⃚ birth.ठ⃚ ठ⃚ Manyठ⃚ studiesठ⃚ limitठ⃚ theirठ⃚ resultsठ⃚ toठ⃚ findingठ⃚ theठ⃚ moreठ⃚ easilyठ⃚

recognizedठ⃚Fetalठ⃚Alcoholठ⃚Syndromeठ⃚orठ⃚majorठ⃚birthठ⃚defectsठ⃚inठ⃚newbornsठ⃚orठ⃚infantsठ⃚(7),ठ⃚butठ⃚otherठ⃚studiesठ⃚

haveठ⃚soughtठ⃚toठ⃚identifyठ⃚longૐ퀐termठ⃚neurodevelopmentalठ⃚abnormalities.ठ⃚(8)ठ⃚However,ठ⃚noठ⃚studyठ⃚toठ⃚dateठ⃚hasठ⃚

followedठ⃚ alcoholૐ퀐exposedठ⃚ childrenठ⃚ forठ⃚ enoughठ⃚ yearsठ⃚ andठ⃚ withठ⃚ enoughठ⃚ testsठ⃚ toठ⃚ trulyठ⃚ establishठ⃚ theठ⃚

relationshipठ⃚betweenठ⃚anyठ⃚doseठ⃚orठ⃚patternठ⃚ofठ⃚alcoholठ⃚consumptionठ⃚andठ⃚individualठ⃚outcomes.ठ⃚

Recommendations:ठ⃚
• Basedठ⃚ onठ⃚ theठ⃚ variabilitiesठ⃚ betweenठ⃚mothersठ⃚ andठ⃚ fetuses,ठ⃚metabolism,ठ⃚ geneticsठ⃚ interactionsठ⃚ ofठ⃚

environmentalठ⃚ factors,ठ⃚ itठ⃚ isठ⃚veryठ⃚unlikelyठ⃚ thatठ⃚<absoluteठ⃚risk=ठ⃚ forठ⃚ theठ⃚harmfulठ⃚effectsठ⃚ofठ⃚alcoholठ⃚

consumptionठ⃚duringठ⃚pregnancyठ⃚willठ⃚beठ⃚establishedठ⃚andठ⃚theठ⃚questionठ⃚ofठ⃚<howठ⃚muchठ⃚isठ⃚tooठ⃚much=ठ⃚

willठ⃚remainठ⃚unanswered.ठ⃚ठ⃚Thus,ठ⃚theठ⃚bestठ⃚adviceठ⃚isठ⃚<NOठ⃚exposureठ⃚equalsठ⃚NOठ⃚risk.=ठ⃚ठ⃚ठ⃚

• Publicठ⃚messaging,ठ⃚basedठ⃚onठ⃚theठ⃚veryठ⃚bestठ⃚evidence,ठ⃚shouldठ⃚suggestठ⃚abstinenceठ⃚duringठ⃚pregnancyठ⃚

(i.e.,ठ⃚<Noठ⃚alcoholठ⃚isठ⃚best=,ठ⃚<Noठ⃚safeठ⃚time,ठ⃚noठ⃚safeठ⃚amount,ठ⃚noठ⃚safeठ⃚typeठ⃚ofठ⃚alcohol=,ठ⃚etc.)ठ⃚

ठ⃚
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