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Presentpositionoflivertransplantation
anditsimpactonhepatologicalpractice
Indevelopmentalterms,orthotopiclivertransplantation,anembryoin
1963,grewtocomeofageintheearly1980's,1cannowbereasonably
consideredtohavegraduatedfromcollegewithanuppersecondhonours
degree.Theperiodofdevelopmenthascometoan endandliver
transplantationisnowwellestablishedasatherapeuticoptionforalmostthe
entirerangeofacuteandchronicliverdiseases.Theacceptanceofthis
procedure,whichnotsolongagoposedconsiderablesurgical,anaesthetic
andmedicalproblems,inclinicalpracticeisgraphicallyshownbytherapid
growthinthenumberofcentresdoinglivertransplants,especiallyinthe
NorthAmericancontinentandEurope.23Atpresentoneyearsurvivalrates
of70-80%andhigherarewidelyattained,withdatasuggestingthatfive
yearsurvivalratesof60-70%arelikely.3Althoughtheintroductionof
cyclosporinehashadamajorimpactonlivertransplantation,itissimplistic
tointerprettheimprovedsurvivalratesascausedsolelybythisimmuno-
suppressiveagent.Thedoublingoftheone-yearsurvivalratewhichStarzl
attributedtocyclosporineinhisprogramme,4hasbeenreproducedinthe
Cambridge/King'sCollegeHospitaljointseriesatalaterstage,anditis
likelythatexperience,improvedselectionofpatientsandtimingof
transplantation,refinementsinsurgicaltechniqueandadvancesinimmuno-
suppression,contributedconsiderablytotheupwardtrend.
Ofthefourbroadindicationsforlivertransplantation,endstagechronic

liverdiseaseisnumericallythemostimportant,accountingfor65%of
patientsinourprogramme.Allcausesaresuitable(includingalcoholicliver
diseasewhentheabilitytoabstainisestablished),andthemainareaof
debateconcernsthetimingoftransplantation.Theimprovedoverall
survivalrateshavegeneratedgreaterconfidenceinreferringpatientsatan
earlierstagefortransplantation,whentheirchancesofsurvivingthe
procedurearegreatest,ratherthaninthefinalthroesoftheirillness.
Nevertheless,theprocedurestillcarriesa mortalityandthereproperly
remainsareluctancetoreferpatientsfortransplantationuntilthediseaseis
unresponsivetoappropriatemedicaltreatment,withdecreasedqualityof
life,orwiththeappearanceofmajorcomplications.
Ofthecholestaticdiseases,thenaturalhistoryofprimarybiliarycirrhosis

isthemostpredictable.Transplantationshouldbeconsideredwhenthe
serumbilirubinexceeds100,umol/l,orwhenportalhypertensionresultsin
recurrentbleedingfromoesophagealvaricesdespiteefficientsclerotherapy.
Primarysclerosingcholangitisissomewhatlesspredictable,becauseofthe
fluctuatingcourseofthediseaseandthereistheaddedconsiderationof
cholangiocarcinomacomplicatingthelaterstages.Biliaryatresiawith
persistentcholestasisdespiteaKasaiprocedureisthecommonestindication
fortransplantationinchildrenandgrowthpatterns,inadditiontothe
standardparameters,needtobeconsideredwhenassessingtheneedfor
transplantation.Patientswithchronicactivehepatitis,autoimmuneand
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viral,andcirrhosis,deserveconsiderationfortransplantationwhenthere
isevidenceofseverehepatocellulardamage,manifestedbypoorsynthetic
function(prothrombintime>5sprolongedandalbumin<30g/l),intract-
ableascitesorencephalopathy,orwhencomplicationssuchasspontaneous
bacterialperitonitisorvaricealbleedingdevelop.Thegreatestdifficultyis
undoubtedlyencounteredintheassessmentofcryptogenicandotherforms
ofmorphologicallyinactivecirrhosis.Thesepatientsareoftencapableof
leadinganormallifeforsubstantialperiodsdespitethepresenceofsevere,
butstaticliverdysfunction,untila rapidandrelentlessdeteriorationis
provokedbycomplicationsmakingtransplantationlesssuccessful.Inthese
patientsthereisaneedforserialquantitativeassessmentsof theresidual
functionoftheliver,suchascaffeineclearanceoraminopyrinebreathtests,
whichwouldhelptotimetransplantationcorrectly.Excellentresultshave
beenobtainedwithlivertransplantationfortheBudd-Chiarisyndrome,
althoughsomeofthesepatientslaterdevelopovertmyeloproliferative
disordersthatpresumablypredisposedtotheoriginalhepaticvein
thrombosisandwhichwillneedcontrolaftersurgery.
Orthotopiclivertransplantationhasmorerecentlybeenusedinthetwo

mainvariantsofacuteliverfailure:fulminantandlateonset,orsubacute
hepaticfailure.7Uptothepresent30suchpatientshavebeentransplanted
intheCambridge/King'sCollegeHospitalseries.Anticipatedperioperative
difficultieswithcoagulationandhaemodynamicsprovedtobelargely
unfoundedandtheprincipalproblemencounteredhasbeenavailabilityof
thedonororganattheoptimaltime.Earlyassessmentofthelikelyprognosis
iscrucialintheselectionofpatientswhoaremostlikelytobenefitfrom
transplantation.We havefoundfivevariablestobeespeciallyuseful.Poor
prognosisissuggestedbythepresenceofthreeofthefollowing:aetiologyis
non-A,non-Bhepatitis,halothanehepatitisoridiosyncraticdrugreactions;
ageis<10or>40years;durationofjaundicebeforetheonsetof
encephalopathyexceeds7days;serumbilirubin>300[imol/l;prothrombin
time>50s.Suchpatientsshouldbereferredurgentlyfortransplantation.
Theremainder,includingthosesufferingfromparacetamoloverdosage,are
besttreatedwithliverorientatedintensivecare.Intheparacetamolgroup
theresultsfromintensivecareareequivalenttothoseachievedwith
transplantation,unlessthereisaseveremetabolicacidosis(pH<7.30),
whentransplantationislikelytobeverydifficultbecauseofassociated
hypotensionandthepaceofclinicaldeterioration.
Livertransplantationforprimaryhepaticcancerisbedevilledbythehigh

rateoftumourrecurrence,despitealleffortstodetectextrahepaticspreadat
thetimeoftransplantation.89Thebestpatientsarethosewithchronicliver
diseasewhodevelopsmalltumoursdetectedwithroutinescreeningby
seruma-fetoproteinestimationsorultrasound.Insuchcircumstances
transplantationoffersareasonablehopeofacure.Tumourrecurrencerates
exceed65%inhepatocellularcarcinomaand75%incholangiocarcinoma,
butinsomeinstancesvaluablepalliationisobtainedforseveralyears.9The
longestsurvivorinourprogrammewastransplantedover12yearsagofor
hepatocellularcarcinomainassociationwithchronichepatitisB and
cirrhosis:he remainswellandtumourfree.Theroleoftransplantationinthe
managementofsecondaryhepaticmalignancyneedsfurtherassessment:
thereisunquestionablebenefitinthecarcinoidsyndrome,whereother
treatmentsfordecreasingtumoursizehavefailed.
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Metabolicdisorderscomprisethefourthmainindicationforliver
transplantation,notonlyinconditionswheretheliverisaffectedbyinborn
errorsofmetabolism,suchas Wilson'sdisease,alpha-1-antitrypsin
deficiency,orgalactosaemia,butalsowhentheliverismorphologically
normal-forexampleintheCrigler-Najjarsyndrome.'0Similarly,combined
organtransplantationmaybeundertakentocorrectthemetabolicdefect
andreplacethedamagedorgan,forexamplekidneyinprimary
hyperoxaluria"lorheartinfamilialhypercholesterolaemia.'2
Thecontraindicationstotransplantationareina stateofconstantflux,as

surgicalandmedicaladvancesredefineabsoluteandrelativecontraindica-
tions.Portalveinthrombosis,HBeAg positivity,chronichypoxaemiaand
oliguricrenalfailurewereallatone timeconsideredcontraindicationsto
transplantation,butthisnolongerprevails,even thoughsuchfactorsdoadd
tothecomplexityoftheoverallmanagement.Thisiswellexemplifiedbya
patientwithprimarybiliarycirrhosisandprimarypulmonaryhypertension,
a combinationpreviouslyconsideredto excludetransplantation,who
underwentcombinedliver,heartandlungtransplantation'3andisin
excellenthealthmorethanone yearlater.Theimportanceofage isalso
diminishingandlivertransplantationhasbeensuccessfullycarriedoutin
patientsasyoungasafewweeksandasoldasthemid-70s,althoughresults
arepoorerinthoseagedover60years.Extrahepaticmalignancy,active
sepsis,activealcoholismandclinicalAIDS are thepresentlyaccepted
absolutecontraindications,whileotherrelativecontraindications

are

consideredinthecontextofindividualpatients.
Furtherimprovementinresultsoftransplantationcan beexpected.A

recentlydevelopedmodificationoftheWisconsinpreservationfluidislikely
togreatlyextendthetimeforwhichthelivergraftcan bestoredbetween
removalfromthedonorandtransplantationintotherecipient.Periodsof
upto24hoursmaybefeasible,makingorgan procurementeasier.Thisnew
developmentmayresultinlessischaemicdamageandearlyexperience
suggeststhatthefrequencyofprimarygraftnonfunctionisdecreasedbyits
use.Surgicaltechniquesarebeingconstantlyrefined,butproblemswith
haemostasisandbiliaryreconstructionstillremain.
Inrelationtograftrejection,new approachestoincreasespecificityand

decreasetoxicityofimmunosuppressiveagentsare underway.Humoral
therapy,particularlymorespecificmonoclonalantibodies,isencouraging
andshoulddiminishrelianceon highdosesofcorticosteroidsto control
acuterejection,acomplicationthatdevelopsinabout60%ofpatientsinthe
earlypost-transplantphase.Chronicgraftrejection,whichdevelopsin
10-15%ofpatients,islessamenableto medicalmanagement, although
recentworkinourprogrammehasidentifieda roleforHLA antigensand
cytomegalovirus(CMV) infectionintheimmunopathogenesisof this
complication,1415 raisingthepossibilityofeliminatingthisproblembyusing
appropriatedonor/recipientgraftmatchingandcontrolofCMV infection.
Longtermimmunosuppressionismaintainedwithvariouscombinations

ofcyclosporine,prednisoloneandazathioprine.Cyclosporineisan effective
immunosuppressivedrugwitha lowerincidenceofinfectionand other
problemsencounteredwithhighdosesofcorticosteroids.Benefitsinthe
earlymonths,however,aretosome extentoffsetbyunwantedeffectsduring
chronicadministration,mostnotablyhypertensionandimpairmentofrenal
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function.`6Itispossiblethatthesewillbelessenedbyusinglowerdosesof
cyclosporinethaninitiallygiven(10-17mg/kg/day).IntheCambridge/
King'sCollegeHospitalprogramme'tripletherapy'maintenancedosesof
cyclosporine2-4 mg/kg/day,prednisolone0-1-0.2mg/kg/dayand
azathioprine1mg/kg/day-areused.Earlyexperienceindicatesthatthis
regimegivesgoodimmunosuppression,butitisnotyetcleariftheobjective
inreducingsideeffectswillbeachieved.
Estimationsofthepotentialrequirementsforlivertransplantationrange

fromfourto20permillion,suggestinganeedfor200to1000transplants
annuallyinEnglandandWales.In19842280deathswereattributedto
chronicliverdisease,including881relatedtoalcoholabuse.Onethousand
threehundredandfortytwoofthesewereundertheageof60yr.Inthesame
period101deathswereregisteredasduetohepatitisoracuteliverfailure,
with48agedlessthan60yr.In1985deathsfromchronicliverdiseasewere
54.9menand46-0womenpermillioninEnglandand97.6menand68.1
womenpermillioninScotland.Withthewideningscopeandbetterresults
oflivertransplantationitisestimatedthat1000patientsperyearmight
needtreatment.Of216livertransplantsintheUnitedKingdomin1987most
weredoneinthetwoprogrammesthatatpresenthavesupraregional
funding-Cambridge/King'sCollegeHospital(111)andQueenElizabeth
Hospital,Birmingham(52).WiththethirdcentreinLeedsnowapproved,
togetherwiththeplannedexpansionoftheothertwocentres,itislikelythat
thenumberstransplantedwillriserapidly.Availabilityofdonororgans
limitsprogress,however,andthenumberoforgansofferedfortransplanta-
tionistoolow.Urgentconsiderationofmethodstoincreasedonororgan
procurementisneeded.Inadditiontoincreasingawarenessofmedical
personnelandthegeneralpublic,suchmethodsas'requiredrequest'(as
operatedintheUnitedStates)and'optingout'registersshouldbeexamined
closelytodetermineiftheyareappropriatehere.Theonusisnowfirmlyon
politicians,medicalleaders,andotherinterestedbodiestocreateastructure
thatincreasestheavailabilityoforgansfordonation,whilerespecting
individuallibertiesandsafeguardingthewelfareofallpatients.
Theimpactoflivertransplantationonhepatologyismovingbeyondthe

managementofend-stagediseaseandthefiveyearsurvivalratesof65%are
beginningtoinfluenceviewsastowhatisthebestlongtermtreatmentfor
patientswithchronicliverdiseaseatdifferentstagesofthediseaseprocess.
Indeed,mostpatientswithliverdiseaseshouldbeconsideredpotential
candidatesfortransplantation,andshouldnotbesubjectedtoprocedures
thatmightprejudiceitsoutcomewithoutconsiderationofthebroader
implications.Previouscomplexbiliarytractsurgery,orconstructionof
vascularshuntsgreatlyincreasesthedifficultyoflivertransplantationand,
whileinsomepatientstheseoperationsarelifesaving,inmanyinstancesit
maybemoreprudenttoproceedtoearlytransplantation.

JOHN G 0'GRADY AND ROGER WILLIAMS

LiverUnit,
King'sCollegeSchoolofMedicineandDentistry,
DenmarkHill,
LondonSE58RX
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