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Liver transplantation

Liver transplantation was conceived and delivered by
Tom Starzl (then ©f Denver, now of Pittsburgh) in the
1960s; it was nurtured by Starzl in the USA and Calne
at Cambridge ¥hile in grave danger ©f perinatal me=-

tality throughout the 1970s; began t° grow through
the 1980s; and has now come of age. The acceleration

of clinical developments has been matched by a corre-
Spondingly exponential rise in the numbexr of trans-

plant centres and gperations. OT average, 1! patients
per year received a mew liver in Europe between 1968

and 1980, whereas in 1992 alone more than 2,000 had
transplants. In total, moxe than 10,000 liver trapsplants
have been performed in Europe, 2,000 of them in the
UK, where activity has been largely restricted to desig-
nated centres in Birmingham (Queen Elizabeth Hos-
pital), Cambridge (Addenbrooke's Hospital), Edin-
burgh (Royal Infirmary), Leeds (st James's Hospital),
London (King's College and the Royal Free Hogpi-
tals), and Newcastle-on-Tyne (Freeman Hospital)
(Figl) .

Patient selection and timing of transplantation

General criteria

Certain broad principles can be applied in all cases.
Disease should be irreversible and unacceptable in its
effect on life expectancy and/or quality of life; no
extrahepatic factors should be present which would
seriously impair ©* prevent Survival of the trangplant
patient and the patient's subsequent restoration to
good health; selection is adversely influenced by =
known tendency for early (within three years) symp-
tomatic or fatal recurrence Of disease.

Ideally, liver transplantation should be carried out at
the latest stage in the course of the illness which is still
compatible with the best chance for survival. Factors to
be considered include donor availability (waiting list,
blood group, liver gize), and the predictability o=
otherwise of disease progression. Conversely, undue
delay »°t only puts the patient at risk of dying before
transfer to the transplant centre, o= of death while
waiting in hogpital, but also diminishes the prospects
of survival following transplantation. I® practice,
patients are serially monitored for signs of liver failure

by simple analyses Of the liver's metabolic, gynthetic,
and excretory function. One of the most important
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Fig 1. The total number of transplants performed within the
UK and in the Birmingham Liver Unit's programme for each
of the past 10 years

aspects, Which is not clearly quantifiable, is the
patient's quality ©f life. When a poor quality of life is
the indication, all involved must be convinced that its

alleviation jystifies SUCh a rigky attempt.

Decompensated cirrhosis

Evidence that chronic liver disease has reached 'end
stage' I frequently provided by complications ©f cir-
rhosis which influence the timing of transplantation

regardless of the cause of the disease. Although only
about 30% of cirrhotic patients will bleed from varices,

50% of themwill die from their first bleed.

Variceal bleeding

Timing the transplant correctly therefore includes an
assessment Of the patient's risk of a major variceal
bleed [1] (do they have large oesophageal/gastric
varices?), and of the probability that they will survive
such = haemorrhage should it occur. yery rarely =
patient may have troublesome bleeding which cannot

be treated gatisfactorily by endoscopic means, and yet
whose liver disease is insufficiently advanced to justify

transplantation. In Such a patient it may Pe acceptable
to perform = spleno-renal shunt to prevent further
variceal bleeding but only after discussion with a trans-

plant centre. Gurgery should use a left-sided approach
to avoid interference with the portal vein which could

prejudice = future liver tyangplant,

224 Journal of the Royal College of Physicians of LondonVol. 27 No. 3gyly 1993



Encephalopathy

Transplantation should be considered after the first
well-documented episode of portO—systemic
encephalopathy (PSE). If the precipitating factor was

severe (eg, major gastrointestinal bleeding) and is
unlikely to recur, the decision will probably be made
to defer the transplant. However, if the episode of PSE
indicates that hepatic reserve is almost exhausted, that

would weigh heavily in favour of early transplantation.

Ascites

When gpogg ascites becomes pergigtent, transplantation
must be considered. It is wrong to prejudice chances
of gurviving = transplant by protracted medical treat-
ment which is complicated by hyponatraemia, hepato-
renal failure, and muscle yagting. Similarly, palliative

measures Such as paracentesis together with intra-
venous colloid infusion, should only be relied upon t°

keep the patient comfortable while on the active trans-
plant list, and never as Maintenance treatment for a

patient who is a potential candidate for liver transplan-
tation.

Peritonitis

Referral for transplantation is indicated after the first

episode ©f spontaneous Pacterial peritonitis (SBP)

diagnosed by = neutrophil count in the ascitic fluid in
excess Of 500/ml. A patient with cirrhosis who devel-

ops ascites has a 40% chance of being alive two years
later. Only 25% are alive ome year after an episode of
SBP [2]. Given the run-in period of several months

Liver transplantation

required t© arrange optimal transplantation ©f = given
patient, referral must not be delayed.

Disease specific indications (Fig 2)

Primary biliary cirrhosis

In primary biliary cirrhosis, bilirubin > 300 jimol/litre
is a strong enough indication even in the absence of

any others.

More commonly, patients =r< given transplants
when a combination of several of the following fea-
tures is pregent:

> bilirubin > 100 |1mol/1 @nd riging;

2 ascites resistant to diuretics?with risk of hypona-
tremia and hepatorenal syndrome;

spontaneous Pacterial peritonitis;

either hepatic encephalopathy ©= grossly disabling
lethargy;

*  pain £rom osteoporotic Pone disease;

2 intractable pruritus;

progressive Muscle yasting;

?»  variceal bleeding resistant to sclerotherapy.

Cryptogenic cirrhosis and chronic active hepatitis

In cryptogenic cirrhosis and autoimmune chronic
active hepatitis the commonest features indicating the

time for trangplantation 2¥e:

? diuretic resistant agcites;

?

spontaneous Pacterial peritonitis;
*  hepatic encephalopathy ©r grossly disabling

lethargy;
? low serum albumin (legg than 26 g/l).

Fig 2. The indications fgy liver trans-

plantation for thefirst 700 trans-

plants performed i the Birmingham
series
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Primary sclerosing cholangitis

In primary sclerosing cholangitis (PSC), indications
for transplantation are:

?  deepening jaundice Which is progregsive, not fluc-
tuant;

? intractable pruritus;

? weight loss and muscle wasting;

®  decompensated cirrhosis.

Lesser procedures for relief of cholestasis have to be

approached With extreme caution. Both endoscopic
and gyrgical palliation ©f jaundice in PSC patients
tend to be ghortlived, involve hazardous procedures,
and can gignificantly impair prospects ©f successful
transplantation.

Timing ©f transplantation for PSC is difficult
because bile duct cancer occurs in about 20% of cases.
Any sudden yorgening °fjaundice and weight 1088 gyg-
gests this diagnosis. Pilation of jntrahepatic ducts on
ultrasound also gyggests development ©f cholangiocar-
cinoma. The work-up for such a patient includes bil-
iary cytology, biopsy of the stricture where possible,
and imaging for a mass, enlarged nodes, vascular inva-
sion, or distant spread.

In the absence of ,royen malignancy the patient
proceeds t° transplantation Put has to De aware that
the procedure will have to be abandoned should a
cholangiocarcinoma e discovered intraoperatively.
Because aggressive recurrence of disease is inevitable
when cholangiocarcinoma has metastasised, it is cox-
rect to abandon the transplant se that the donor liver

can be given to another patient.

Alcoholic liver disease

Liver trangplantation in alcoholics arouses controversy
[3]. It has been said that patients should prove their

ability to abstain from drink for at least one year, but

this begs the question since alcoholic patients who
survive this interval of successful abstinence usually get
back to a Satisfactory state of health anyway .

Recent reports suggest that the results of liver trans-
plantation in alcoholics are similar to those in patients
with non-alcoholic liver disease [4,5]. Selection of

alcoholic patients depends upon the absence of gignifi-
cant grganic extrahepatic disease: o4 cardiomyopathy;
thorough psychiatric evaluation that insists on accep-

tance of the §iagnosis by Poth the patient and fanily;
and assessment Of prognostic indicators for continued

abstinence and social stability that have been best
defined in the University °f Michigan programme [6].

It is gppropriate te consider trangplantation for
patients with alcoholic liver disease in the following

categories:

?  severe alcoholic hepatitis (with encephalopathy
and/or incipient renal failure); in these circum-

stances there is no Opportunity for a quallfylng
period of abstinence;
®  decompensated cirrhosis;

?  early hepatocellular carcinoma complicating
micronodular cirrhosis.

Budd-Chiari syndrome

Indications for in acute Budd-Chiari syndrome

surgery

are encephalopathy, jaundice, ascites, and abdominal
pain. In chronic Budd-Chiari syndrome the usual indi-

cation is intractable ascites. When conditions permit
I
the treatment of choice is a meso-caval shunt. Trans-
plantation should only be considered when such a
shunt has failed oxr is technically not feasible.
Conditions which justify consideration of liver trans-

plantation axe:

2 advanced cirrhosis on biopsy;
? occlusion of the retro-hepatic vena cava;
2 failed meso-caval shunt;

> a primary thrombotic disorder (eg, protein c, pro-
tein §, or antithrombin 1II deficiency which is

cured Ly liver replacement) .

Fulminant hepatitis

Fulminant hepatitis is defined by the development of
encephalopathy within eight weeks of the onset oOf this
acute hepatitis. Fulminant hepatic failure is associated
with high mortality, Which depends o= the age of the
patient, aetiology of the liver disease, and the rate of
onset, depth, and duration of encephalopathy.
Transplantation has been increasingly adopted in
the management of acute liver failure, and some 50%
of the patients who received transplants have made a
full recovery. However, in a proportion ©f patients in
whom the grafted liver has functioned satisfactorily
neurological recovery D@s not been complete, Moni-

toring intracerebral pressure and developing reliable
indices of cerebral viability are areas Of current

research interest.
Patients are selected for transplantation on the basis

of the of factors that are most likely to

presence carry
= poor prognosis Without transplantation, and the
absence of features that would interfere with recovery
after trangplantation (such as neurological impair-
ment gecondary to cerebral oedema, psychiatric his-
tory °f repeated suicide attempts).

Fulminant hepatitis due to virus agents A, B, and E,

may be an indication

for transplantation @nd require urgent referral to a
transplant centre.

In patients with fulminant phepatitis, 0'Grady and
his colleagues [7] have shown that without transplanta-
tion the risk of death correlates with:

and of indeterminate viral cause,

® aetiology?non-A mon-B hepatitis @nd drug reac-
tions carry the worst prognosis;
? age?less than 11 years or more than 40 years;
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? jaundice for more than seven days before onset of

encephalopathy;
? serum bilirubin above 300 \J.mol/litre;

®  prothrombin time longer than 50 see.

Patients are put o= the emergency transplant list as
soon as they have three of the factors listed above.

In fulminant hepatitis which has resulted from a

paracetamol overdose, the poorest prognosig is indicat-
ed py:

? arterial blood PH under 7.30;

®  prothrombin time longer than 100 sec;
2 serum Creatinine greater than 300 |imol/1.

Wilson's disease

Liver transplantation for Wilson's disease is indicated:

? in all patients presenting for the first time with ful-
minant hepatitis;

»  for dJecompensated cirrhosis;

? in some patients in Whom peyrological dysfunc-
tion is progressing despite optimal medical treat-

ment .

Because fulminant hepatitis due to Wilson's disease

is invariably fatal without liver trangplantation, the
diagnosis should always be considered early in the
course Of severe hepatitis iM patients aged 5745 years,
especially when accompanied by haemolysis, = 1ow
serum alkaline phogphatase, unusually deep jaundice,
a low serum cgeruloplasmin, o= when there is a history
of hepatitis o= behavioural and peyrplogical problems
in a gibling.

All patients with such a diagnosis must be referred
urgently for transplantation, if possible before the
onset of encephalopathy. Kayser-Fleischer rings, dis-
cernible with slit-lamp examination of the eye, are fre-
quently absent in teenagers, tPe peak age group for
Wilson's disease presenting == hepatitis.

Chronic viral hepatitis

Hepatitis virus B, C, D, and of indeterminate viral ori-
gin may also become chronic and culminate in cirrho-
sis and death. Graft-damaging hepatitis B invariably
follows liver transplantation in patients with chronic

hepatitis B who, at the time of trapgplant, 2re serologi-
cally positive for HBV DNA. Persistence of HBV pogj.

tivity is therefore a major contraindication to trans-
plantation [8]. Viral replication is maximised yy
post-operative immunosuppression 2nd leads in mansy
patients t© = rapidly fatal 'fibrosing cholestatic hepati-
tis' [9]. The emergence ©f mew therapies, such as
nucleoside analogues, which may effectively inhibit
HBV replication 10 patients With transplants may make
HBV DNA ‘+iyity less of a contraindication to liver
positivity

transplantation.

Though HCV recurrence in the graft is also univer-
sal, the disease is generally benign, et least in the medi-
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um term (yp to five years) and is not regarded 2= =
deterrent in patient selection [8].

Qraft versus host disease (GVHD)

Liver transplantation is indicated when:

2 the prognosis for cure from the disease which has
been treated by bone-marrow transplantation is
excellent;

? GVHD has produced advanced and irreversible
liver disease, usually involving the 'vanishing Pile
duct gyndrome' With progressive ductopenia

involving mexe than 80% of portal tracts;
? GVHD involvement of tissues other than the liver

is well controlled.

Haemochromatosis

Liver transplantation for haemochromatosis is per-

formed when the patient has:

®  decompensated cirrhosis; o=

? early primary liver cancer discovered during serial
screening ©f serum alpha fetoprotein and liver
ultrasonography.

Contraindications include cardiomyopathy, diabetic
microvascular disease, or advanced atheroma.

Protoporphyria

Rarely, patients With protoporphyria develop progres-
sively deepening jaundice leading te liver failure.
Once encephalopathy Pas developed, survival is
improbable without yrgent liver replacement. Such
patients should therefore be referred when they have

progressively deepening jaundice. Referral is yrgent
when liver failure becomes manifest as a prolongation
of the prothrombin time or pre-coma. Muscular weak-
ness in the later stages is due to a porphyric neuromy-
opathy which can geriously compromise post-trans-
plant recovery [10].

Primary hepatocellular carcinoma

Liver transplantation i® malignant liver disease is a
controversial area, and in general gives disappointing
results [11]. Nevertheless, when otherwise jnoperable
primary liver cancer presents, without detectable
extrahepatic disease, it is still common practice to

offer the opportunity fOr transplantation; there is no
alternative cure, and it may be the best palliation.

In such cases, 80% Of patients can be expected to
recover fully from the transplant, feel well and lead a
normal life within one or two months of the opera-
tion, but only 25% or so will survive free of disease

beyond twe years. But because cholangiocarcinoma

rapidly recurs with fatal reSultS, it is no 10nger aCCept—
ed as an indication for liver transplantation in most

centres.
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Contraindications to liver transplantation

Absolute contraindications are factors which render a suc-
cessful outcome impossible. They include:
2 active sepsis outside the liver and biliary tree;

®  HIVpositivity;
»  metastatic hepatobiliary malignancy.

Relative contraindications are factors which place the

patient im = high-risk category; r®Pal impairment 1% the
most sinister [12], The most important factors are:

? impaj_red renal function;

®  hyponatraemia;

? muscle wasting;

®  hepatitis B o= D;

pulmonary hypertension;

previous upper abdominal gyrgery;
» active pogt-gclerotherapy ulceration;
? bacteraemia;

?

spontaneous Pacterial peritonitis.

Surgery must be delayed until the reversible abnor-
malities have been corrected.

Hyponatraemia Should be corrected Ly increasing plas-
ma sodium level to above 125 mmol/1; otherwise there
is a risk of central pontine myelinolysis.

Spontaneous Pacterial peritonitis ¢ diagnosed and treated
on the basis of finding moxe than 500 peutrophils/ml
of ascites in the diagnostic aspirate.

Post-sclerotherapy ulceration carries a risk of perforation
with rpediastinal abscess formation, weeks after an
apparently successful liver tyransplantation [13].
Previous upper abdominal surgery: IP the early days of

liver transplantation, Starzl reported the risk of death
within the first month after transplantation to be dou-

ble that of patients who had not undergone earlier
operations, Put improved surgical technique has sub-
stantially reduced this risk.

Severe pulmonary hypertension, WPich occasionally =om-
plicates chronic liver disease, precludes 1iver replace-
ment, except in the rare patient Who is accepted foF
combined heart, lung, @nd liver transplantation. Arte-
rial hypoxaemia due to intrapulmonary shunting may
also be associated with cirrhosis, but tends to reverse
after successful trangplantation [14].

Other problems: many of the other high-risk factors indi-
cate that transplantation has been left until too late.

For example, renal impairment, hypoalbuminaemia,

and grogs muscle-wasting probably indicate = pretermi-
nal phage of the patient's chronic liver disease in

which the gptimg] chances of gyryiving liver transplan-
tation have been lost.

The operation

Donor grgan availability

Although =° far the number of livers available for
transplantation within the UK has exceeded the num-

ber of recipients % any given year, patients die while
on the active transplant list due to lack of a donor at

the critical time. Thus strict timing requirements, =s
well as a broadening of indications which enlarges the
number of recipients, Maintain pregsure £Or 2 greater
supply of donated organs. Use of split livers (one
donor for two recipients) or living-related donation

(taking the left lobe from a healthy relative) are adven-

turous responses to the pressure to make liver trans-

plantation mere widely available.

Organ retrieval andpregervation

Until recently, hypertonic citrate (Marshall's) solution
was ygually used for donor liver perfusion which

allowed up t° eight hours' preservation of the liver;
however, the recent introduction of a lactobionate
(Wisconsin) solution has made up t° 20 hours'

preservation possible. The shortage of size-matched
donors for paediatric recipients Pas led to trangplanta-
tion of anatomically reduced adult livers with encour-

aging early results.

Recipient operation

Preparation ©f the recipient fOT transplantation begins
once reports from the donor hospital indicate that the
donor liver gppears satisfactory. Hepatectomy in the
recipient eam cause proplems 9ve to portal hyperten-
sion and associated coagulation abnormalities. In

higher risk cases veno-venous bypass (shunting blood
from the lower cava and portal vein through a cen-
tripedal pump into an axillary vein) stabilises haemo-
dynamic variations during caval clamping 209 may
reduce phleeding due to portal hypertension.

Once the recipient's hepatectomy ¥ complete and
haemostasis is achieved, the donor liver is inserted

starting with the caval and then the portal vein anasto-
moses. Before the portal vein anastomosis is complet-

ed, the donor liver is perfused through the portal vein
with 5% dextrose at 37?C, to wash out any toxic

metabolites in the liver (potassium and hydrogen
ions) and also to remove zpy air. It is then perfused
with blood through the portal vein and the arterial

anastomosis is completed. Early indications of graft
function include rapid correction of the recipient's

acidosis which develops during tRe anhepatic phase.
Immediate function is necessary otherwise refractory

acidosis, coagulopathy, R4 hypotension lead te early
death. Direct duct-to-duct biliary anastomosis with or
without a T-tube has superseded the use of the donor
gall bladder as a conduit for biliary reconstruction.

Results

The outcome of liver transplantation depends on the

timing of the surgery, selection of the patient, the
severity of the disease, and the extent Of failure of

other organ systems. The actuarial two-year survival
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after transplantation in the entire pjyrmingham series
is 70-80% in chronic liver disease, 50-60% in acute
liver failure, and 25-30% for palignancies (Fig 3); this
is broadly representative of worldwide experience.

In future, improved results are likely to come with
moxre gtringent patient selection, opportune timing ©f
liver replacement, and mexe effective jmmunosuppres-
sion. Fatal delays occuxr as a result of late presentation
and referral, rapidly progressive disease, difficulty in
procuring organs at short notice, and logistic prob-
lems in the transplant programme, such as influx of
more yrgent cases- Patients should be offered the
option ©f receiving = transplant When the chances of
success are still optimal (currently better than 80%)
(Fig 4). In acute liver failure, it is essential to assess the
prognosis 2= early == possible =° that the decision to
transplant =an be taken in good time for ohtaining =

Liver transplantation

Fig 3. The actuarial 5-year patient sur-
vival gocording to disease for thefirgt 600
transplants i» the Birmingham pro-

gramme. (PBC - primary biliary cir-
rhosis; Other chronic - other chronic

liver disease; Acute - acute liver fail-

ure; Tumour - paljignancies)

donor organ, t° avoid death due to cerebral oedema

before trangplantation Pecomes a pogsihility (Fig 5).

Postoperative complications

Early complications include cardiovascular ingtahility,
usually associated with jntraoperative haemorrhage,
primary non-function of the implanted liver, and acute
renal failure.

Early hepatic artery thrombosis is one of the most serious
complications. It causes graft ischaemia with massive
elevation of serum transaminases, and is an indication

for yrgent regrafting. The hepatic artery ¥ postopera-
tively routinely imaged by Doppler ultrasound, and
any suspected thrombosis is confirmed angiographic_
ally.

Fig 4. The 2-year actuarial survival fqoy

successive cohorts of 100 patients since the
start of the Birmingham Liver Unit's pro-
gramme in 1982. There was a progressive
improvement in cutcome
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Rejection

Acute rejection: although animal studies have gyggested
that the liver is less susceptible to rejection than other

organs, in humans the liver does not seem to be pro-

tected. Histological features of acute rejection consist
of a mixed inflammatory infiltrate concentrated

around the bile ducts in the portal tract and the
endothelium of the portal and hepatic vein radicals
[15]-

Chronic rejection: the cardinal feature of chronic rejec—
tion is the sudden oxr gradual disappearance of small
intrahepatic bile ducts; the hepatic arterial lumen is
occluded by foam cells, and the parenchyma shows evi-
dence of secondary cholestasis and ischaemia.
Immunosuppression: cyclosporin i¢ the most commonly
used maintenance drug, often combined with corticos-
teroids and gzathioprine, PUt regimens vary consider-
ably between trangplant centres. The Birmingham pro-
tocol involves triple therapy with:

?  cyclosporin, 2 mg/kg/day iV converting te 10
mg/kg/day po, and adjusted t° maintain blood
levels of 100-300 mg/l;

»  low-dose prednisolone, 20 mg/day (reducing step-
wise to 0 g/day at three months) ;

®  azathioprine, 2 mg/kg/day.

Acute rejection is treated with methylprednisolone,
up t° ! g/day for three days. Patients who fail to
respond to ome or two courses of corticosteroid bolus
are treated for 10 days with the monoclonal anti-lym-
phocyte antibody OKT3 -

The early experience With a mew agent, FK506, sug-
gests that it will provide = useful alternative to

cyclosporin, Put a significant risk of nephrotoxicity
remaing, and the results of controlled trials are awaited
(8].

Immunosuppression must be balanced to minimise
the risks of rejection and opportunistic infection.
Infections (bacterial, viral, and fungal) are common

causes of liver dysfunction or systemic disease.

Fig 5- The proportion of patients surviv-
ing liver transplantation for fulminant
hepatic failure in the Birmingham series
for each of the past 4 years

Cytomegalovirus (CMV) infection is one of the most

common infections after transplantation; when possi-
ble, CMV-negative donors are matched to CMV-nega-

tive recipients. Reduction of jmmunosuppression i
often sufficient to allow patients to recover from Symp-

tomatic CMV infection, but in severe cases treatment
with ganciclovir @29 specific immunoglobuling has te
be given,

Late complications

Recurrent disease

This is most likely te occur when transplantation has
been performed because of malignancy and viral hep-
atitis (hepatitis B, C, and indeterminate).

Biliary obstruction and cholangitis

These may be manifest as a high alkaline phosphatase,
jaundice or dark urine, pruritus, rigors, °r = tendency
to diarrhoea. Early recognition is important because of
the risk of sepsis from cholangitis and bacteraemia and
of rejection secondary t° malabsorption ©f immuno-

suppressive agents during episodes ©f cholestasis. garly
correction of the biliary problem is recommended.

Rejection

De novo rejection is extremely rare in the stable patient
with good graft function more than one year after

transplant, and patients should be reassured accord-
ingly. Rejection is then only encountered in one oOf the
following circumstances:

2 immunosuppressive drug concentrations fall to
subtherapeutic levels because of a change iR regi-
men (gg, reduced dose, alteration of a co-pre-
scribed i ] interactive com-

pharmacokinetically

pound), °= because of malabsorption due to an
intercurrent diarrhoeal illness or cholestasis;
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incipient chronic rejection, early signs of which
will usually have been noted by the transplant cen-

tre who will usually have taken precautions by
keeping the patient under intensive surveil-

lance?chronic rejection will produce cholestatic
jaundice if allowed to progress.

Complications °f immunosuppression

The most common long—term side-effects of immuno-

suppressive drugs are:

®  osteoporosis iP patients o= corticosteroids;

?  hypertension and remal impairment i patients o=
cyclosporin A; if severe, it may be necessary t° sub-
stitute cyclosporin [16].

Long-term immunosuppression significantly increas-
es the risk of malignancy in the recipient. Azathio-
prine is particularly associated with skin cancer, and all
skin lesions should be carefully examined. Lympho-

] ; disorders are also a serious _ haz-
proliferative long-term
ard?cranial nerve palsies and other manifestations of

early cerebral involvement heing = curiously frequent
characteristic.

Precautions in the pogt-transplant patient

Patients will geperally be advised to avoid pregnancy if

taking == immunosppressive agent other than pred-
nisolone (usually discontinued at this stage), azathio-

prine, and cyclosporin. Prospective parents == Pe
reassured that these agents have been taken through-
out pregnancy with a happy outcome 1n more than
100 instances. There is no proof that these drugs con-

stitute a significantly increased risk to the baby during
pregnancy, but the overall numbers are too small to be
sure that there is not an increased risk of miscarriage
and for the babies to be born at low birthweight.
Parents should be advised that small risks such as
these may
be prepared to accept the outcome should such even-
tualities arise. Because of a tendency t° hypertension

in patients = cyclosporin, extra careful monitoring ©f
blood pressure and renal function is recommended

be substantiated in the fullness of tipme, but

throughout pregnancy.
Generally speaking, all intercurrent illnesses should

be treated in the standard way . This particularly
applies to short-term medication such as antibiotic
therapy for acute infection. A check may be required
on the effect of any interaction between the new agent
and the patient's immunosuppressive regimen (eg,
erythromycin will tend to increase CyA blood levels).

Such a check is mandatory with a view to readjusting
dose levels if the new agent is to be used in the long

term. Although the direction of change is known for
many agents (nifedipine and cimetidine will increase
CyA blood levels whereas phenytoin and warfarin will
reduce thepm), the precise effect should be monitored
with weekly estimations of trough blood levels until
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Table 1. Complications after liver transplantation
Immediate complications:

Haemorrhage
Renal failure

Early complications:
Day 0-3:

Primary graft failure

Hepatic artery thrombosis
Cerebral death (in acute liver failure)

Weeks 0-2:

Sepsis (pulmonary, abdominal, biliary)
Acute rejection (70-80%)
Chronic rejection (rare <1%)

Weeks 2-8:

Sepsis (perihepatic, biliary 1eak or gludge in bile duct)

Acute rejection

Chronic rejection

Opportunistic infections
lovirus, herpes virus)

Over-immunosuppression

fungal, viral (eg cytomega-

Late complications:

Chronic rejection (10-15%)
Acute rejection (rare <1%)
Recurrent disease

HBV

Malignancy
Biliary strictures

Drug toxicity:

Cyclosporin nephrotoxicity, hypertension, hypertrichosis,
dyspepsia, fine tremors, paraesthesia

Azathioprine myelotoxicity

Lymphoproliferative disorders

three successive estimations have given Satisfactory

readings.
PSYChoaCtiVe treatments should be used as indicated

in liver tyapnsplant recipients. Although mest patients
are elated by the successful outcome of a liver trans-

plant, seme continue to eyperience significant symp-
toms Of an affective disorder. They need to be listened

to carefully @79 sympathetically i® quiet surroundings
and reassured that their symptoms are understandable,
far from unique, and generally associated with a very
good prognosis. It probably takes the gyerage patient

some tWO yegrg to become fylly adjusted *° being =
liver recipient. Some have a sense Of guilt because

someone else had to die to enable them to survive.
Many find that they are unable to fulfil what they
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believe are people's (family, healthcare team) expecta-
tions of them to bounce back to full vivacity and vitali-

ty, and fear their failure to do so will be interpreted as

ingratitude. The overwhelming majority of survivors
manage t° resume normal activity without any restric-

tions and with a complete sense of ywellbeing.
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