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Is cyclosporin the immunosuppressant of choice for liver
transplantation for erythropoietic protoporphyria?
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Erythropoietic protoporphyria (EPP) occurs as a result of

ferrochelatase deficiency, the final enzyme of the haem

biosynthetic pathway, leading to protoporphyrinaemia,

which causes skin photosensitivity; 15–20% of patients

also develop hepatic dysfunction including gall stones,

cirrhosis and in a minority, fulminant hepatic failure

[1,2]. Patients with severe liver disease may be candidates

for liver transplantation, although it is not curative as

excessive protoporphyrin (produced mainly in the bone

marrow) is reported to cause graft injury [3,4]. We

describe a patient with EPP who underwent liver trans-

plantation and in whom the graft revealed features of

severe injury at a very early stage as a consequence of

protoporphyric hepatopathy. Switching to an alternative

calcineurin inhibitor improved porphyrin metabolism and

clinical status.

A 34-year-old man presented with sudden onset of

abdominal pain, jaundice, pruritus and increased photo-

sensitivity. Protoporphyria had been diagnosed at the age

of 6 months and he had, from that point onwards,

avoided sunlight. On examination, he had fragile skin,

jaundice and hepatosplenomegaly. Results of serum tests

of liver biochemistry and porphyrin concentrations are

shown in Table 1. There was no evidence of cholelithiasis

or haemolysis. Decompensated protoporphyric hepatopa-

thy was diagnosed and attempts were made to reduce

protoporphyrinaemia including hyper-transfusion, chole-

styramine, ursodeoxycholic acid and antioxidant treat-

ment with vitamins C and E and cysteine. His condition

continued to deteriorate with the onset of liver failure

and he underwent liver transplantation. He received stan-

dard immunosuppression with tacrolimus (trough level

10–15 lg/l), prednisolone and azathioprine. The early

postoperative course was complicated by two episodes of

biopsy-proven acute cellular rejection, which resolved

with pulsed methylprednisolone and a biliary stricture

that was successfully dilated. The measures instituted to

reduce protoporphyrinaemia were continued. He was

maintained on tacrolimus (trough level 10–15 lg/l), aza-

thioprine 50 mg/day and a reducing course of predniso-

lone along with valganciclovir as prophylaxis against

cytomegalovirus (CMV) infection, nystatin and ranitidine.

A liver biopsy performed 4 months after transplantation

because of deranged graft function revealed features char-

acteristic of protoporphyric hepatopathy with accumula-

tion of protoporphyrins, fibrous expansion of portal

tracts, cholestasis and hepatocyte degeneration and grade

II siderosis, consistent with transfusion. No other cause of

graft injury was present. Jaundice and photosensitivity

continued to worsen in association with increasing por-

phyrinaemia (Table 1). Cyclosporin was substituted for

tacrolimus and his clinical condition, photosensitivity and

porphyrin biochemistry improved rapidly (Table 1).

Three years later, blood porphyrin concentrations and

Table 1. Liver and porphyrin biochemis-

try pre- and post liver transplantation.

Immunosuppression was changed from

tacrolimus to cyclosporin 5 months after

transplantation.

Bilirubin

(< 17 lmol/l)

ALT

(< 50 U/l)

Alkaline

phosphatase

(30–135 U/l)*

Whole blood

protoporphyrin

(< 0.01 lmol/l)

Erythrocyte

protoporphyrin

(< 0.2 lmol/l)

Pretransplantation 247 132 321 175.6

4 months 154 129 71 1.34 67.7

6 months 95 106 210 1.16 80.7

9 months 23 137 171 0.44 56.4

11 months 24 43 231 0.28 31.2

26 months 28 74 223 0.45 13.4

30 months 33 52 339 0.23 11.8

50 months 28 74 223 0.45 11.8

*Osteomalacia was diagnosed 8 months post-transplant; serum c-glutamyl transferase activity was

normal; and iso-enzyme analysis revealed that the raised alkaline phosphatase was principally of

bone origin.
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graft function remained stable, photosensitivity improved

and the patient is maintained on cyclosporin (trough level

100–150 lg/l) and azathioprine.

Treatment of protoporphyrin-induced hepatopathy

before or after transplantation aims to reduce protopor-

phyrin levels [1,3,5,6]. Synthesis may be reduced by

hyper-transfusion or infusion of congeners of haematin to

suppress endogenous haem biosynthesis. If there is a sig-

nificant haemolysis, splenectomy may be beneficial. Excess

protoporphyrin is excreted in the bile. Cholestyramine, by

interrupting the enterohepatic circulation of biliary proto-

porphyrin, and ursodeoxycholic acid, by improving bili-

ary flow, may enhance protoporphyrin excretion.

Antioxidants including vitamins C and E and cysteine

may decrease protoporphyrin toxicity. However, there is

little evidence that these measures can interrupt the accel-

erated phase of hepatopathy and once this occurs, liver

transplantation should be considered. Following trans-

plantation, excess production of protoporphyrin by the

bone marrow continues, causing recurrence of liver

disease in most patients. Recently, bone marrow trans-

plantation has been reported to prevent relapse of chole-

static liver disease by correcting the main site of

protoporphyrin overproduction [7]. Furthermore, sequen-

tial liver and bone marrow transplantation have been

reported and may offer protection from future graft-asso-

ciated protoporphyric liver disease [8].

In our patient, severe protoporphyric hepatopathy

affected the grafted liver within 4 months of transplanta-

tion, despite careful measures to reduce blood concentra-

tions of protoporphyrin that were introduced

immediately after transplantation. Clinical and biochemi-

cal improvements were noted only when the calcineurin

inhibitor was changed to cyclosporin, and it is likely that

improvement was related to increased biliary excretion.

Tacrolimus and cyclosporin both inhibit interleukin-2

synthesis by inhibition of calcineurin. In cell culture, pro-

toporphyrin IX has been shown to be toxic to hepatocytes

by induction of mitochondrial permeability transition

(MPT) [9]. Cyclosporin inhibits MPT whereas tacrolimus

does not [10], possibly explaining the beneficial effect of

switching to cyclosporin in our patient. Reduced hepato-

toxicity may enhance biliary excretion and account for

the marked fall in plasma protoporphyrin concentrations

that we observed. We suggest that cyclosporin should be

considered as the calcineurin inhibitor of choice when

undertaking liver transplantation for EPP. In addition,

cyclosporin or its less toxic congeners (e.g. cyclosporin G)

might be beneficial in the treatment of nontransplant

protoporphyrin hepatopathy.
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