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Introduction

Erythropoietic protoporphyria (EPP) is an uncommon
genetic disorder of heme metabolism caused by the defi-
ciency of mitochondrial ferrochelatase, an enzyme that
catalyzes the chelation of iron to protoporphyrin (PP) [1-
3]. Skin involvement is the most typical feature of this
disease. It is characterized by light-sensitive dermatitis
(usually developing during childhood). Erosions on the
face, healing with scars, or waxy thickening of the skin of
the nose and knuckles may ensue [4-6].

Hepatic dysfunction is the most serious and potentially
life-threatening complication of EPP, but only a small
fraction of EPP patients develop liver abnormalities that
seldom can lead to cirrhosis or liver failure [7-9]. Paralytic
ileus, typical of other forms of porphyria, has rarely been
reported in EPP patients, and is probably caused by pro-
toporphyrin accumulation in autonomic nerves [4, 10-12].

Here we describe a patient with EPP associated with
severe liver disease and paralytic ileus, in whom eri-
throplasma exchanges, hematin infusion, as well as
administration of cholestyramine, charcoal, and ursodes-
oxicholic acid improved abdominal symptoms and liver
function. We discuss the clinical course and outcome in the
context of the literature.
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Case Report

A 60-year-old man was admitted to our hospital on January
18, 2005, complaining of upper abdominal pain and jaun-
dice of some days’ duration.

On questioning him, the patient reported mild photo-
sensitivity since he was 3 years old, characterized by skin
swelling and erithema associated with itching and pruritus
after sun exposure. These lesions used to remit spontane-
ously with no medications and without leaving any
permanent modification of the skin. Although these epi-
sodes were sometimes accompanied by brown-red colored
urine emission, they were interpreted as solar urticaria, so
they were not further investigated. No other member of his
family suffered from these symptoms. The patient reported
that, in concomitance with routine examinations, a mild
cholestathic parameters elevation (GGT, ALP, bilirubin)
was observed; however it was not associated with any
clinical manifestation and so additional studies were never
performed. Apart from the above-mentioned information,
his clinical history was unremarkable until December 2001,
when he suddenly complained of upper abdominal colicky
pain, nausea, and vomiting; on this occasion, ultrasonog-
raphy showed small gallstones. These symptoms quickly
disappeared spontaneously.

In the following 2 years, the patient referred three other
abdominal pain episodes like the previous one. In March
2004, he experienced a more severe abdominal pain attack;
for this reason, hospitalization was required and laparo-
scopic cholecistectomy was planned. During laparoscopic
exploration the surgeon noticed an abnormal liver appear-
ance (see Fig. 1), therefore an intraoperatory liver biopsy
was performed. The histological section showed micro-
and macrovescicular steatosis with no other pathologic
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Fig. 1 Macroscopic findings of the liver with laparoscopy. The liver
can be seen as enlarged and dark in color with an irregular surface

Fig. 2 Non-diagnostic liver histology with micro- and macrovesci-
cular steathosis (Hematoxylin and Eosin staining)

features (see Fig. 2). The formulated diagnosis was NASH
(non alcoholic steato-hepatitis) so the patient was dis-
missed with medical therapy (low-fat diet and statins) and
not further investigated. One month before consulting our
unit he was admitted to a local hospital for weakness,
malaise, and jaundice. Cholangio-MR was performed and
did not show any anomaly. Nevertheless, jaundice did not
improve and an ERCP was planned. During the ERCP
procedure cholangiography, biliary brushing, and papil-
lectomy were done, but no abnormalities resulted from
these tests. His hospital course was complicated by iatro-
genic pancreatitis secondary to the ERCP. However,
clinical and biochemical parameters rapidly normalized
with no additional procedures; a residual pancreatic
pseudocystis was documented with CT. No other symp-
toms disturbed the patient until some days before the
admission to our unit.
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Upon admission, physical examination revealed marked
jaundice and a distended abdomen with moderate tenderness
and no bowel sounds. The liver edge was palpable 4 cm
below the right costal margin at the midclavicular line, with
an indistinct margin and firm consistency, whereas the
spleen was palpable only during deep inspiration. Mild
ascites and lower extremities edema were present. Heart and
lung examinations were inapparent; pulse rate was regular
and elevated, up to 120 bpm. Body temperature was normal
with no difference between rectal and axillary values. No
other pathologic signs were observed.

The patient’s laboratory test results are shown in
Table 1. ANA, AMA, ASMA, and hepatitis B and C
serology were all negative, and his serum amylase level
was within normal limits.

Findings on abdominal X-ray were consistent with
paralytic ileus. Ultrasonography (US) revealed hepato-
splenomegaly, a pseudocystis in the pancreas tail, a small
amount of free fluid in the Morrison pouch and around the
liver, but biliary stones or bile duct dilatation were absent.
An abdominal computed tomography (CT) scan and cho-
langio-MR confirmed the US findings. Color Doppler US
showed moderate portal hypertension and portal vein
dilatation.

Upper gastroduodenal endoscopy detected esophageal
veins dilatation and gastric congestion.

On this occasion, hepatic biopsy was avoided because of
the initial clinical suspect of cholangitis.

The clinical picture and the patient’s history raised the
possibility that he could be affected by a heme synthesis
disorder. Therefore we analyzed urine and blood porphy-
rins pattern, we looked for the presence of autofluorescent
erythrocytes (fluorocytes), and a fluorimetric plasma assay
was performed. Wood’s light examinations of the skin,
serum and urine did not demonstrate any fluorescence. The
obtained data (as summarized in Table 1) were compatible
with EPP, and the diagnosis was finally confirmed by
molecular studies with ferrochelatase (FECH) gene
analysis.

Clinical, laboratory, and imaging findings suggested
primitive paralytic ileus and liver failure in a patient
affected by EPP.

The patient was kept at rest and treated with intravenous
hyperalimentation without allowing oral food intake.

Antibiotic therapy (ciprofloxacin 500 mg/bid) was
administered for the initial suspect of acute cholangitis.

Loop diuretics (furosemide 20 mg ev), aldosterone
antagonists (canrenoate 100 mg bid) and albumin i.v.
(50 ml 20% bid) were given for liver dysfunction, along
with cholestyramine (4 gr tid), activated charcoal (400 mg
tid) and ursodesoxicholic acid (300 mg qid).

During this period, four erithroplasma exchanges were
performed. For this procedure 2,500 ml of plasma were
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Table 1 Initial laboratory investigation and porphyrin study

Peripheral blood

WBC 8990/ul
RBC 4.4 x 10%pl
Ht 39.3%
Hb 12.1 g/dl
Plt 197 x 10%/ul
Coagulation test
INR 1.20
APTT 43 s
Fibrinogen 585 mg/dl
XDP 391 ng/ml
Chemistry
TP 5.3 g/dl
ALB 3.1 g/dl
T-Bil 24 mg/dl
D-Bil 19 mg/dl
GOT 387 1UN
GPT 346 1UN
LDH 210 1IUN
Ch-E 1,799 1UN
ALP 419 1UN
y-GTP 985 1UN
NH; 52 pg/dl
BUN 20 mg/dl
Cre 0.9 mg/dl
T-Chol 379 mg/dl
AMY 121 mg/dl
Na 135 mEq/1
K 6.2 mEq/1
Cl 105 mEq/1
Urinary porphyrins
Uroporphyrins 116 pg/24 h
Heptaporphyrins 68 pg/24 h
Hexaporphyrins 6 ug/24 h
Pentaporphyrins 8 ng/24 h
Coproporphyrins 1 82 ng/24 h
Coproporphyrins 111 47 pg/24 h

Plasma fluorymetric essay (635 nm): positive
Erythrocytic fluorymetric essay (625 nm): positive
Fluorescent erythrocyte percentage: 99.68%

exchanged with 2,500 ml 6% albumin solution together
with the exchange of three units of RBC. In addition, to
maintain an Hct level greater than 35%, two RBCs units
were transfused two different times (see Fig. 3).

After 10 days, abdominal pain subsided and bowel
sounds were audible.

The patient’s liver function tests (see Fig. 3) markedly
improved as well as his clinical condition, so he was dis-
charged from the hospital on day 42. He was then referred
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Fig. 3 Clinical course of the patient, laboratory data, and therapy
(thick arrows represent erithroplasma exchange, thin arrows stand for
RBC transfusions)

for OLT evaluation. He was doing well 5 weeks later when
we saw him at our day hospital for the last time.

Discussion

We had a patient whose clinical history, evaluation of
urinary porphyrin levels, and fluorimetric assay on plasma
and erythrocytes led to a diagnosis of erythropoietic
protoporphyria (EPP) [1, 13-15]. EPP is a rare genetic
disorder of heme metabolism caused by a deficiency of
FECH, which catalyzes the last step of heme synthesis [16—
19]. This defect leads to accumulation of protoporphyrin
IX in erythrocytes, plasma, skin, and liver [3, 5].

In this disease, hepatic dysfunction is a critical outcome
determinant [7, 9, 20, 21]. Although hepatic dysfunction is
detectable early in the course of EPP, these abnormalities
seldom progress, and development of clinically evident
liver dysfunction is rare. Up to 35% of patients with EPP
have mildly abnormal biochemical tests of liver function,
with approximately 15% developing cirrhosis and about
3% dying of hepatic insufficiency [7, 9].

In our patient. FECH gene molecular analysis was per-
formed [13]. A base-pair insertion (ins T2"3) in the exon 3
of FECH gene and co-inheritance of a low-expression
allele were observed [18, 22]. The low-expression allele is
the C variant of a single nucleotide polymorphism (SNP;
IVS3—48 C/T) in intron 3 of the FECH gene, quite common
in general population. Over 70 mutations in the FECH gene
have been identified in EPP families (Human Gene Muta-
tion Database: http://www.hgmd.org/). Many individuals
who are heterozygous for these mutations are asymptom-
atic, despite having halfnormal FECH activities [2, 18, 22—
24]. For protoporphyrin to accumulate sufficiently to cause
photosensitivity, reduction of FECH activity below a crit-
ical threshold of about 35% of normal is required [22, 25].
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In most patients, this additional reduction results from
inheritance of a low-expression FECH allele trans to a
severe mutation [9, 16, 26]. It’s worth noting that no other
member of our patient’s family suffered from photosensi-
tivity, but genetic analysis performed on his two brothers
revealed the presence of the low-expression allele (SNP;
1VS3-48 C/T) with no other mutation.

On the contrary, the causes of liver disease in people
affected by EPP are still incompletely explained. Liver
dysfunction seems to be associated with very low levels of
FECH activity but not with specific FECH gene mutation [9,
16, 26]. However, a significant genotype-phenotype corre-
lation between “null allele” mutations and protoporphyrin
related liver disease has been found [22, 24]. Also recessive
inheritance seems to carry a higher risk of liver disease [26]
as well as other genetic and acquired factors, such as alcohol
abuse or chronic HCV infection [9, 16, 20, 21]. In a recent
report, male gender, anemia, total erythrocyte protopor-
phyrin, and low serum ferritin are all independently
significantly associated with abnormal liver function [27].
The first three factors were all present in our patient’s case.

Noticeably the skin symptoms he referred had always
been mild and moreover chronic changes, like scarring,
anomalous pigmentation, or thickening of the skin, com-
monly described in EPP, had never developed; this could
explain why diagnosis was delayed for so many years. As
liver function markedly declined, photosensitivity became
invalidating due to protoporphyrin accumulation, to the
point that before admission the patient reported a severe
sunburn even after a mild sun exposure, previously toler-
ated with no particular consequences [12, 28-30].

Various mechanisms were considered in the differential
diagnosis of abdominal pain and paralytic ileus.

The first was choledocholithiasis, which is a well-known
complication of EPP [7, 25, 31, 32]. However, in our
patient, the gallbladder had been previously removed. In
addition, extrahepatic bile duct appeared normal on various
imaging modalities, further negating the causal role of
biliary stones for the episode.

Another cause of abdominal pain could have been acute
pancreatitis, which has been advocated in at least one case
report as cause of abdominal pain and ileus in end stage EPP
and in other forms of porphyria [6, 21]. We excluded the
diagnosis of pancreatitis, because no well-known risk factors
such as the presence of bile duct gallstones, alcohol, or drug
abuse were present. Moreover in our patient, the serum
amylase and lipase were not increased, whereas AST, ALT,
ALP, GGT, and bilirubin were dramatically elevated.

Also acute cholangitis could have explained the clinical
situation we observed, but once again it was ruled out for
the absence of fever, the lack of benefit of antibiotic
therapy and the normal bile duct appearance on different
imaging techniques.
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A more likely possibility that could have justified the
acute abdomen and the pain symptoms is an autonomic
neurological syndrome, that closely resembles the one seen
in acute porphyria. This condition has been observed by
various authors in EPP patients with advanced liver failure
[4, 9-12, 29, 33].

When hepatocellular damage progresses to a critical
stage, PP accumulation is markedly accelerated, since
biliary excretion is impaired. Under these conditions,
plasma PP itself may act as a neurotoxin, because of its
lipophilic nature [9, 25, 31, 33].

The absence of any other evident cause of paralytic ileus
and the gradual improvement from the patient’s acute
symptoms was concomitant with the EPP therapy, strongly
suggesting that porphyric neurotoxicity was the main cause
of the acute abdomen observed in this patient.

Unfortunately, we did not perform tests to clarify the role
of autonomic neuropathy (such as histological examination
of peripheral nerves or electrophysiologic studies) because
of the initially severe conditions of the patient and the fast
symptomatic answer to the therapeutic strategies we applied.

Cholestyramine and activated charcoal were adminis-
tered as biliary adsorbents in order to interrupt the
enterohepatic circulation of protoporphyrin. Ursodesoxi-
cholic acid was given to promote biliary fluid excretion [1,
4-6, 30].

Erithroplasma exchange was performed to suppress
erythropoiesis and to facilitate the elimination of toxic
protoporphyrins. This procedure has recently been reported
to be more effective than plasmapheresis plus i.v. hematin
or plasmapheresis alone for the treatment of EPP [34-36].

RBC transfusions were adopted to avoid severe anemia,
which can increase heme synthesis by a positive feedback
mechanism and thereby enhance the production of harmful
protoporphyrins [25, 36-38]. Intravenous hematin therapy,
usually used for acute porphyria attacks, was administered
to suppress protoporphyrin production [34-36, 38].

The therapies applied in this patient rapidly ameliorated
his abdominal symptoms and markedly improved his liver
function with different mechanisms. The dramatic response
observed is probably due to the simultaneous effect of the
drugs both on porphyrins elimination and porphyrins syn-
thesis inhibition. Obviously, along with the specific therapy
aimed to lower the porphyrins levels also support therapy
was administered in order to manage the complications of
the severe liver failure. Nevertheless, in EPP patients with
hepatic complications, once jaundice develops, there is
nearly always a rapid decline in liver function [7, 9, 20, 21]
and truly effective agents for the treatment of EPP
are unavailable at present. Therefore OLT should be con-
sidered the only life-saving treatment, although even this
approach is not curative and disease may recur in the graft
[9, 20, 39, 40].
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