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Abstract

Patients with the rare genodermatosis congenital
erythropoietic porphyria (CEP, Gunther disease)
develop erosions and scarring on sun-exposed
sites caused by phototoxin mediated damage.
Compromised skin barrier function places patients
at higher risk of infection and long term sequelae
include scarring. We report a long term follow up of
a 60 year old patient born with CEP and provide an
extensive literature review of CEP including recent
updates on potential management options. Multiple
patient interviews and collection of biochemistry data
were conducted for the case discussion. All Australian
pathology laboratories in each state performing
porphyria testing were surveyed in mid 2015 to verify
existence of other cases of CEP in Australia with only
one case of true congenital porphyria identified
and one adult onset case. Congenital erythropoietic
porphyria is a rare condition with no cure currently
available. It is important to diagnose patients early
to prevent and minimize complications such as
scarring and secondary infection, provide long
term skin checks, and advise patients about lifestyle
modification.

Keywords: Gunther disease, CEP, congenital
erythropoietic porphyria, genodermatosis,
uroporphyrinogen lll co-synthase

Introduction

This case report details the long term followup of
a patient with congenital erythropoietic porphyria
(CEP) who was initially misdiagnosed with EB and
subsequently PCT before the diagnosis was correctly
made as CEP in his adolescence. It details the patients’

biochemisty results over this forty year followup,
provides clinical pictures, details trials of treatment
that were used for the patient and finishes with a
discussion and literature review of the rare condition
of CEP

Case Synopsis

A 60 year-old man with CEP or Gunther disease
demonstrated lifelong photosensitivity resulting
in blistering and crusted erosions with subsequent
severe scarring of sun-exposed sites. He reported
recurrent “biting” sensation after sun-exposure
followed by blistering 1-2 days later. Vesiculo-bullous
lesions varied from few millimeters in diameter on
his face up to two centimeters on his neck, which
then slowly became crusted erosions persisting
for up to 6 months. He was the second child to
non-consanguineous parents. At birth dark urine
with neonatal jaundice was noted and subsequent
treatment with phototherapy resulted in marked
blistering. Increased skin fragility of his lower legs
with blistering on sun exposure as a child led to a
diagnosis of epidermolysis bullosa (EB) at 4 years of
age. “Vitamin therapy” provided no benefit. At 12
years of age he was diagnosed as having porphyria
cutanea tarda (PCT) and erroneously treated with
zinc tablets, topical preparations, and strict sun
protection.

Throughout adolescence he recalls severe
photosensitivity with redness and severe itching
followed by blistering. His diagnosis was revised to
congenital erythropoietic porphyria (CEP) based
on raised red blood cell coproporphyrin (13.5
pug/100 mL) (normal range 0-1 ug/100 mL), raised
urinary uroporphyrin (9100 pg/L), and raised fecal
coproporphyrin (205 pg/g dry weight). Both his
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parents and a maternal uncle were tested during
this time but porphyrin levels were normal. However
the patient recalls he was still treated as having PCT
into his third decade by venesection with no clinical
improvement. Charcoal powder mixed with milk
provided no improvement. Pre-treatment eye testing
forantimalarial therapy resulted in persistently severe
painful eyes for two months with no permanent
decrease in visual acuity.

By 40 years of age his photosensitivity worsened with
progressive scarring of exposed skin. After an episode
of life-threatening cellulitis of his face treated with
intravenous antibiotics, skin colonization with multi-
resistant staphylococcusaureus (MRSA) was detected.
At this stage the diagnosis of CEP was confirmed
by porphyrin testing. His three children were also
tested and found to be asymptomatic carriers of
CEP. At 44 years of age his genotype was determined
to be compound heterozygote (-86A/398insG)
demonstrating a promoter sequence transversion
and a frameshift mutation in uroporphyrinogen lII
synthase exon 7 (reported as proband 5 by Solis et al
[1]). These two mutations are uncommon occurring
in around 2 and 3 percent respectively of mutated
alleles [2].

A trial of afamelanotide (an analogue of melanocyte
stimulating hormone) subcutaneous implants
2-monthly for 1 year resulted in significant darkening
of his skinand amuch better tolerance to sunlight, but
afforded no protection in previously scarred regions
of the face and hands. Bleach baths with sodium
hypochlorite were suggested to reduce recurrent
skin infections, but proved inconvenient owing to
the soaking time and its impracticality for treating
the head and face. A novel topical hypochlorous acid
preparation was utilized for reducing the bacterial
burden of erosions and minimizing infections with
great success. The formulation of the preparation
is described in our letter to the editor due to be
published [3].

Presently he is still troubled by scarring (Figure 1)
and recurrent skin infections and recent chronic
osteomyelitis of terminal phalanges (Figure 2).
Other medical problems include hypertension,
coronary artery disease, (stented twice), impaired
renal function and vitamin D deficiency. Clinically

he demonstrates eroded sclerodermoid scarring
of face, neck, and hands with loss of finger tips up
to the distal interphalangeal joint, and scarring
alopecia. Our patient has also lost his nasal tip
and both pinna have been deformed from heavy
scarring. Widespread erosions cover his skin in a
photodistribution with some becoming superficial
ulcers such as demonstrated on the patient’s right
hand. Healed erosions on his face in particular

Figure 1. Clinical photograph demonstrating sclerodermoid
scarring of face of patient.

Figure 2. Clinical photograph of patient depicting shortening
and scarring of fingers.
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have left behind depressed scar tissue. Pus can
be discharged chronically from the tips of digits
owing to chronic infection with possible underlying
osteomyelitis, which has been reduced with the use
of hypochlorous acid soaks. Our patient does not
have palpable hepatosplenomegaly and hemoglobin
is maintained within normal limits without regular
transfusions. Investigations collected over the period
from his initial change in diagnosis from PCT to CEP
are listed below with reference ranges supplied
where available from the reporting laboratory (Table
1). All urine porphyria results were collected over 24
hours.

Case Discussion

Congenital erythropoietic porphyria (CEP), also
known as Gunther disease, is a rare autosomal
recessive condition with approximately 200 cases
documented worldwide [4, 5]. This condition
was first reported by Schultz in 1874 and further
understanding of CEP was gained by Gunther who
coined the term ‘haematoporphyria congenita’
[6]. Gunther was the first to describe CEP as an
inherited metabolic disorder whereby deficiency
of fourth enzyme in the heme synthesis pathway,
uroporphyrinogen Il co-synthase (UROIlI), results
in accumulation of porphyrin precursors such as
hydroxymethylbilane (HMB) that is further non-
enzymatically transformed into uroporphyrinogen |
[71,[8]. Accumulation of porphyrin precursors results
in overproduction and over-excretion of a precursor
that is unable to perform a physiological role that
underpins this metabolic disorder.

Multiple systemic manifestations occur in CEP
as a consequence of accumulation of porphyrin
precursors. Deposits of uroporphyrinogen | induce
an intradermal photosensitivity reaction in the 400-
420nm range of visible light with photoexcitation
and creation of oxygen-dependent free radicals that
cause local parenchymal damage [9]. CEP customarily
presents during the newborn period with brown-
red-pink colored amniotic fluid and dark purple
urine caused by the excretion of porphyrin. The dark
purple urine demonstrates pink fluorescence under
Wood’s lamp. Near ultraviolet and visible violet
light exposure to the skin surface results in fragile,
serous-containing bullae prone to rupture producing
erosions.

Chronic photo-induced damage to the skin leads to
scarring and mutilation of sun exposed structures,
particularly nose, ears, fingers, and scalp [2, 4]. The
compromised skin barrier function from the damage
can then place patients at higher risk of developing
secondary bacterial infections. Other complications
of this condition include facial hypertrichosis,
madarosis, scarring alopecia, and scleritis and corneal
ulceration leading to blindness [4, 5, 10].

Systemic incorporation of circulating porphyrin
precursors results in erythrodontia (red-brown
staining of teeth that fluoresce pink under Wood’s
light), bone changes (osteodystrophia, osteolysis
and osteoporosis), and bone marrow hyperplasia
[5]. Hemolytic anemia and splenomegaly may
develop with pronounced variability in phenotypic
expression. Profound hemolytic anemia may resultin
hydrops fetalis or require lifelong blood transfusions
[4].

Long term photo mediated damage can result in
non melanomatous skin cancer in these patients
with squamous cell carcinomas (SCCs) potentially
difficult to detect owing to chronic skin damage,
scarring, and inflammation [11]. Variable severity of
manifestations is related to inheritance of different
allelic variants that decrease activity of UROIIl to
different concentrations [12].

CEP can be differentiated from erythropoietic
protoporphyria (EPP) by bullae formation and lack
of paraesthesia typically experienced in CEP upon
sun exposure. Hepatoerythropoietic porphyria
(HEP) presents with similar symptoms in neonatal
period but can be differentiated by absence of
isocoproporphyrin in urine or feces [2]. Porphyria
cutanea tarda (PCT) is much more common and
usually with onset in adulthood with an acquired
defect in uroporphryinogen decarboxylase (UROD)
associated with hepatitis C virus and HIV infection
[13].

Laboratory diagnosis of CEP is confirmed
biochemically by elevation of urine uroprophyrins
and coproporphyrins. Fecal and erythrocyte samples
contain high uroporphyrin, coproporphyrin, and
protoporphyrin levels. Plasma analysis displays high
uroporphyrin and coproporphyrin levels owing to
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Table 1. Cumulative biochemistry results over 40 years for the case patient.
;'1"9"6"9' b':t‘i';f‘:‘:“;x 1994, patient 1998-2000, 2009-2010, Reference
12) P 9 aged 38 patient aged 45 patient aged 55 ranges
Redicell _total - ey 15.4 micromol/L 13.5 micromol/L <1.8 micromol/L
porphyrin mol/L
Red cell 13.5 micro- ) . 0-1 micro-
coproporphyrin grams/100mL grams/100mL
Red cell 17.0 micro- 10.2 micro- 11.1 micromol/L zgigénrlncilgzdﬂ'
protoporphyrin grams/100mL mol/L grams/100mL
Plasma Total . 143nmol/L 985 nmol/L 527 nmol/L <10 nmol/L
porphyrin
Uit o-iils 4.0,4.1mg/L - - - Not supplied

levulinic acid

Urinary
Porphobilinogen

Urinary total
porphyrin

Urinary Porphyrin/
creatinine

Urinary
coproporphyrin

Urinary
Electrophoresis

Faecal total
porphyrin

Faecal
protoporphyrin

Faecal
coproporphyrin

Faecal
electrophoresis

0.98, 0.83mg/L

5,600 micrograms/L

1,400 microgram/L

Coproporphyrin 14%
Pentacarboxylic 6%
Hexacarboxylic 2%
Heptacarboxylic 8%
Uroporphyrin 71%

81 micrograms/g dry
weight

205 micrograms/g dry

weight

Dicarboxylic porphy-
rin 7%
Coproporphyrin 92%
Pentacarboxylic 2.5%
Hexacarboxylic 0.3%
Heptacarboxylic 0.2%
Uroporphyrin 0.5%

6 micromol/L
10,200 nmol/L
1742

3217 nmol/L

coproporphy-
rin 19%
Pentacarboxyl-
ic acid 6%
Hexacarboxylic
acid 1%
Heptacarboxyl-
ic acid 9%
isocopropor-
phyrin 0%
Uroporphyrin
64%

1 micromol/Kg

818 micromol/
Kg
Protoporphyrin
6%
Coproporphy-
rin 94%
Isocopropor-
phyrin 0%
Pentacarboxyl-
ic acid 0%
Hexacarboxylic
acid 0%
Heptacarboxyl-
ic acid 0%
Uroporphyrin
0%

5 micromol/L
37575 nmol/L
23339

8267 nmol/L

1766 micromol/kg
0 micromol/kg

1731 micromol/kg

58770 nmol/L
4289.8

5240 nmol/L

4521 micromol/kg
45 micromol/kg

4340 micromol/kg

0-10 micromol/L
<300 nmol/L
<35

<150 nmol/L

<200 micromol/kg
<180 micromol/kg

<180 micromol/kg



Dermatology Online Journal | Case Presentation

Volume 23 Number 2 | February 2017
DOJ23(2):5

hemolysis of RBCs with high porphyrins fueling
systemic deposition of porphyrins [5, 14].

Genetic testing can be performed to assess for bi-
allelic mutations of the UROIIl gene. There have been
more than 40 distinct UROIIl mutations listed in
the human gene mutation database [15]. The most
common mutation is substitution of amino acid C73R
that is associated with severe phenotype [2].

Histopathology of photo-damaged skin reveals
subepidermal bullae with upper dermal infiltrate of
mononuclear cells. Increased connective tissue and
hyalinization may be visualized in dermis, particularly
perivascularly. Porphyrin perivascular infiltrate stains
PAS positive [16].

Recently an association between CEP, Parkinson
disease and cortico-basal syndrome has been
proposed with belief that given sufficient lifespan of
intracellular heme deficiency there may be potential
for neuro-degeneration [17, 18]. Several cases of
adult-onset CEP have been described associated
with blood dyscrasias such as myelodysplasia and
thrombocytopenia [19-21].

Increase in life expectancy for patients with Gunther
disease beyond 60 years of age can be attributed to
better supportive care with skin antiseptics, antibiotic
use, sun exposure avoidance, more effective sun
protection, better wound care, and regular blood
transfusions if needed. Blood transfusions provide
negative feedback to reduce endogenous porphyrin
synthesis through raising heme levels in addition to
correcting low hematocrit secondary to hemolysis [5,
22,23].The chemotherapeutic hydroxyurea has been
used in some severe cases to reduce endogenous
porphyrin production [24].

Education of patients is essential; they must
understand that near ultraviolet light can penetrate
window glass and artificial lighting should be filtered
or covered with protective films [25]. Cautious use of
medicationsthatmayinducecholestasis(includingoral
estrogens, terbinafine, azathioprine, erythromycin,
clavulanic acid) is recommended for patients with
porphyria [26-28]. Strict avoidance of sun exposure
requires mandatory vitamin D supplementation to
minimize risk of deficiency. Oral antioxidants such

as B-carotene and narrowband UVB phototherapy
have been proposed but neither approach has
shown reproducible benefits [25]. Similarly, reports
of the use of oral charcoal, hydroxychloroquine,
plasmapharesis, and intravenous hematin have
not shown conclusive benefit either [5, 25, 29].
Splenectomy may be necessary for patients with
splenomegaly and hemolytic anemia, leucopenia,
or thrombocytopenia. Splenectomy may correct the
blood dyscrasia, improve RBC lifespan and indirectly
may reduce photosensitivity [21].

The sole curative treatment is allogenic bone marrow
transplant (BMT), first described in use for CEP by
Kauffman et al. [30]. Further articles have yielded
favorable results from allogenic BMT culminating in
a case series of six transplants in which management
algorithms have been proposed [25, 31-35]. Only
patients with severe Gunther disease are suitable for
BMT after HLA matching early in the condition [4, 32,
33, 36].

A recent and novel approach is induction of iron
deficiency in CEP patients, which contributes to
symptom improvement with improved growth and
erythroid differentiation in bone marrow [37]. Gene
therapy has demonstrated promise with long term
correction of the enzyme defect in a murine model,
induced pluripotent stem cells, and RNA interference
[38-40].

The use of proteasome inhibitors such as bortezomib
(used in multiple myeloma) has inhibited accelerated
degradation of UROIIl caused by both C73R and
P248Q mutations. Animal studies using bortezomib
have shown reduced skin photosensitivity and
reduced accumulation of porphyrins. However, long
term use of bortezomib could lead to neuropathy in
patients [41, 42]. Development of new proteasome
inhibitors with less toxicity may be more applicable
for use in CEP in the future.

Another promising agent is afamelanotide, a novel
melanocortin stimulating hormone analogue with
agonist properties at the melanocortin-1 receptor
that has been demonstrated to promote melanin
synthesis. Afamelanotide is approved in Europe for
use in EPP and we postulate similar reproducible
effects may be possible for patients with CEP such as
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observed in our patient [43, 44].

Conclusion

This male patient is the only known person with
true lifelong CEP in Australia (population 24 million)
leading us to propose that this condition may be
under/misdiagnosed. Our patient was misdiagnosed
for many years. With severe cutaneous complications
resulting from even brief sunlight exposure, patients
with the condition often require significant lifestyle
modifications. The treating dermatologist should be
involved in making the diagnosis and advising on
phototherapy, wound care, and choice of antibiotics.
Hematologists, primary care physicians, and other
specialists should work together as necessary to
manage complications and ensure the best care.
The need for continuous long term followup in these
patients is emphasized. In particular, regular skin
checks are necessary to assess erosions, ulceration,
photodamage, scar tissue, secondary infections, and
development of malignancies. Education is another
key paradigm of management from the treating
dermatologist in advising for strict photoprotection
and use of topical antiseptic solutions where
appropriate. Overall, further research into this rare
conditionis warranted, particularly into development
of further management options. Development of an
RCT to quantify benefit for afamelanotide in patients
with CEP would be a step forward. We hope that
with further ongoing research into promising gene
therapy there is potential for a less invasive and
complex cure than bone marrow transplantion for
patients with CEP.
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