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1  |  MAKING THE DIAGNOSIS OF PC T

1.1  |  Clinical presentation

Sporadic PCT (S- PCT), the non- genetically based form, usually 
presents in middle age whilst Familial PCT (F- PCT) can occur at a 
younger age.1 Patients present with fragility of the skin on the backs 
of the hands and, less commonly, the face. This may be accompa-
nied by the formation of thick- roofed painful blisters, which are 
haemorrhagic or filled with clear fluid. Despite the role of light in the 
pathogenesis of the skin disease, patients usually give no history of 
photosensitivity, though they may notice aggravation of symptoms 
in the summer months or after sunny holidays.

The findings on examination of the skin are often confined to 
the backs of the hands, with thick roofed, haemorrhagic or clear 
fluid- filled bullae, erosions, patchy pigmentation, scarring and 
the presence of small milial cysts (Figure 1). Less common pre-
sentations include: painful onycholysis, hypertrichosis on the 
face (which may mimic hirsutism), facial pigmentation sometimes 
in a melasma- like pattern on cheeks and forehead. It may cause 

morphoea- like indurated plaques, frequently in non- exposed areas 
such as the chest wall.2 Rarer presentations include lichenoid erup-
tions,3,4 hair darkening,5 or transient bouts of painful immediate 
photosensitivity.6

There is a wide clinical differential diagnosis. Two conditions 
commonly present with clinical features indistinguishable from 
the skin of PCT patients: variegate porphyria and pseudopor-
phyria. Variegate porphyria (VP) generally presents during ad-
olescence. It is critical not to miss the diagnosis of VP because 
of the importance of avoiding triggers of acute attacks, and of 
carrying out genetic testing in family members, in this disease. 
Pseudoporphyria usually presents with skin features identical to 
PCT and variegate porphyria. It is generally due to drug phototox-
icity, associated with haemodialysis or a complication of addiction 
to sunbathing.7

Although there are many dermatological conditions which cause 
skin fragility and blistering, most occur in a different distribution. 
The exception is fragility due to chronic ultraviolet radiation- induced 
damage, which involves the backs of the hands. However, it can be 
differentiated because it does not cause bulla formation, usually also 
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Abstract
Porphyria cutanea tarda (PCT) is the commonest of the porphyrias (Semin Liver Dis 
1998;18:67). It often occurs secondary to an underlying internal disorder, has signifi-
cant impacts on liver health and longevity, and is a treatable disease. Thus, for the 
clinician, recognising the disease to make the correct diagnosis, identifying causa-
tive underlying diseases, and treating the porphyria and its complications, are crucial. 
Although reviews on the management of PCT have been written, there have recently 
been significant advances in the understanding of the factors predisposing to the dis-
ease, and of its wider health impacts. This review aims to help the clinician to diagnose 
and manage patients with PCT, with an emphasis on the impact of recent advances on 
clinical management.
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involves the forearms, and is associated with other signs of chronic 
actinic damage.

Typical histological appearances of PCT in the skin are of cell 
infiltrate- poor bullae whose cleavage plane is in the upper dermis 
or lower part of the basement membrane (lamina lucida). There is 
characteristic festooning of dermal papillae into the bulla's cavity. 
Hyaline material is deposited around upper dermal blood vessels. 
Electron microscopy shows upper dermal vacuole formation related 
to cell lysis and extracellular matrix damage.8

1.2  |  Diagnostic investigations

Where there is a clinical suspicion that a patient has PCT, the diag-
nostic tests are porphyrin assays.

The biochemical defect which causes PCT is partial deficiency 
of the fifth enzyme in the haem synthesis pathway, uroporphy-
rinogen decarboxylase (UROD).9 This results in defective decar-
boxylation of uroporphyrinogen III, leading to accumulation of 
uroporphyrinogen III and its partially decarboxylated interme-
diates hepta- , hexa-  and pentacarboxylic acid porphyrinogens. 
These intermediates are easily oxidised from the porphyrinogen 
to the corresponding porphyrin. The more highly carboxylated 
porphyrins are water soluble, allowing them to be filtered and 
excreted in the urine. Intermediates with fewer carboxyl groups, 
pentacarboxylporphyrin and coproporphyrin become insoluble in 
water and are excreted in the faeces. High- Performance Liquid 
Chromatography (HPLC) is able to separate the accumulated urine 
porphyrins as uroporphyrin III, hepta- , hexa- , pentacarboxylic acid 
porphyrins and coproporphyrin.10 The diagnosis of PCT is con-
firmed by the additional findings of a 615–620 nm peak on plasma 
porphyrin fluorimetry, or of isocoproporphyrin on HPLC of faeces. 
This is important because occasionally variegate porphyria causes 
a urine porphyrin pattern which is similar to that of PCT (‘dual por-
phyria’),11,12 creating the danger that porphyrin analysis in urine 

alone by the inexperienced may lead to the misdiagnosis of varie-
gate porphyria as PCT.

2  |  PATHOGENESIS AND PREDISPOSING 
C AUSES

Approximately 25% of PCT cases are attributed to type II PCT (F- 
PCT) with a hereditary enzyme deficiency in all tissues caused by 
a mutation in one allele of the UROD gene. The penetrance of this 
autosomal dominant defect is low: there is a family history in under 
7% of patients. F- PCT is an autosomal dominant disease with in-
complete penetrance indicating that other factors are necessary for 
expression of the PCT phenotype. These additional risk factors con-
tribute to an oxidising environment within the hepatocyte further 
reducing the activity of UROD. UROD mutations may be considered 
as another risk factor for PCT, rather than a separate familial form 
of the disease. The remaining 75% of patients have type I (S- PCT), in  

Key points

• Porphyria cutanea tarda (PCT) is the commonest of the 
porphyrias.

• Unlike other porphyrias, acquired factors play a signifi-
cant role in the pathogenesis of PCT.

• Inhibition of uroporphyrinogen decarboxylase (UROD) 
in the liver plays the key role in pathogenesis of PCT.

• Haemochromatosis, hepatitis C, alcohol, oral oestro-
gens, HIV and UROD mutations are the major predis-
posing factors.

• Therapy involves elimination of predisposing fac-
tors, venesection or low dose oral chloroquine or 
hydropxychloroquine.

F I G U R E  1  Typical clinical features 
in PCT. The photograph shows: typical 
site (dorsum of hands), haemorrhagic 
bullae, erosions, milia, well demarcated 
pigmentation, scarring.
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which the normal hepatocyte UROD enzyme is inhibited to approxi-
mately 20% of normal. The inhibition is caused by an uroporpho-
methene, a partially oxidised substrate that is produced as a result 
of the oxidation of one of the bridge carbons of uroporphyrinogen 
(Figure 2).13 In all cases of PCT, the activity of UROD in hepatocytes 
is significantly decreased to approximately 20% of normal.

Production of the uroporphomethene inhibitor is more likely in 
hepatocytes undergoing oxidative stress and containing plentiful 
iron.14 Hence, diseases which create hepatocyte oxidative stress or 
iron accumulation predispose to PCT, and most patients have an un-
derlying predisposing hepatic or internal disorder.15

The key risk factors for PCT are: excess alcohol consumption, 
haemochromatosis, hepatitis C and HIV infection, and exogenous 
oestrogens.15

Heavy alcohol consumption (>40 g/day) occurs in 60%–90% of 
patients with PCT.15 Hepatitis C infection is also strongly linked, the 
proportion of patients carrying the infection varying geographically 
according to the population prevalence of the viral infection: from 
as low as 10% in Ireland16 to 59% in the USA17 and 82% in Italy.18 
Although there is an association between human immunodeficiency 
virus (HIV) infection and PCT,19 this may be due to co- infection 
with hepatitis C rather than being a direct effect of the HIV virus 
itself.20 Haemochromatosis, with homozygosity for the Cys282Tyr 
mutation, is found in 20% of PCT patients in Northern Europe and 
the USA,17,21 though it is a less significant risk factor in Southern 
Europe where hepatitis C is so important. Exogenous oral oestro-
gens, usually Hormone Replacement Therapy, are the sole risk factor 
in around a quarter of female patients.17

F I G U R E  2  The pathogenesis of hepatic UROD deficiency in PCT begins with the partial oxidation of the substrate uroporphyrinogen 
(structure 1). Oxidation of a single bridge carbon (in the red circle) reduces the flexibility of the substrate and creates a suicide inhibitor of 
the enzyme (pink arrow). The substrate can be fully oxidised to uroporphyrin (black arrows) and excreted in the urine. The normal pathway is 
for uroporphyrinogen to be decarboxylated at each of the four acetate groups to the product coproporphyrinogen, then further metabolised 
to make heme. The presence of excess iron (Fenton chemistry), hydroxyl radical, and excessive cytochrome P450 activity increases the 
oxidising environment and converts more substrate to inhibitor.
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Generally patients have more than one risk factor: in one study, 
92% of patients with PCT had 3 or more risk factors.22

It is vital to take a detailed history from patients for risk factors, 
and clinicians should routinely test patients for haemochromatosis, 
hepatitis C and HIV infection. In our experience, haemochromatosis 
is particularly important to test for because patients are usually not 
aware that they have this disease in which early diagnosis can be 
lifesaving.

3  |  THER APY

Effective treatment exists for PCT. This is important partly because 
the skin symptoms can be debilitating. It is also likely that the poor 
health outcomes of PCT patients might be improved by good long- 
term control of the porphyria (see below under ‘PCT and lifespan’).

3.1  |  Elimination of underlying risk factors

This can be very effective. Eradication of hepatitis C infection with 
antiviral medications (ribavirin, boceprevir, etc.) is curative for the 
porphyria in all patients.23 Women taking oral oestrogens in hor-
mone replacement therapy (HRT) do not have to stop HRT. Instead it 
can be changed from the oral to the patch formulation which avoids 
first- pass metabolism of exogenous oestrogens in the liver.24 Where 
excessive alcohol is a factor, reducing consumption can be effective, 
but alcohol abuse is frequently a persistent and recurrent problem.

3.2  |  Photoprotection

While porphyrin levels remain high, there is no substitute for pho-
toprotection to reduce phototoxic damage to the skin. This can be 
perplexing for patients who are unaware of a link with sun exposure. 
Reducing daylight and sunlight exposure to the hands and face in-
volves wearing gloves and broad written brimmed hats and prac-
tising avoidance behaviour. The peak pathogenic wavelength for 
excitation of porphyrins is 408 nm (exciting waveband 400–420 nm), 
so standard ultraviolet sunscreen creams that block UVB and UVA 
(290–400 nm) are of no value. However, recent technological ad-
vances have led to the development of sunscreens protective into 
the visible range, which may provide good protection against the 
pathogenic short wavelength blue light (400–420 nm), and so may 
be of value in PCT.25

3.3  |  Specific treatments

Low- dose oral antimalarials and venesection are both effective in 
PCT.

Low- dose antimalarial medications (hydroxychloroquine 100 mg 
or 200 mg twice weekly, or chloroquine 125 or 250 mg twice weekly) 

increase urinary excretion of uroporphyrin. While the mechanism 
has not been fully determined, it is likely that the quinol changes the 
pH of the lysosomal compartment, where the excess porphyrins are 
stored within hepatocytes, allowing the accumulated porphyrins to 
be transported out of the cell into the plasma and eventually cleared 
by the kidney into the urine.26 It is crucial to avoid taking these drugs 
at the (higher) doses at which they are prescribed for malaria or 
lupus: in PCT this can cause a potentially dangerous acute hepatitis. 
Chloroquine or hydroxychloroquine at low dose are both effective in 
most patients, leading to clinical remission within 6 months and bio-
chemical remission after 6–15 months (at which point the treatment 
is stopped).27–30

Regular venesection aiming to induce mild iron deficiency is ef-
fective, presumably working by altering iron homeostasis and cre-
ating iron depletion within hepatocytes. It is useful for patients in 
whom antimalarial drugs are contraindicated or ineffective, and for 
those who have haemochromatosis. With venesection, blistering 
generally resolves after 2–3 months, and skin fragility within around 
6–9 months.31 Porphyrin concentrations normalise within a year or 
so.32

A small number of patients are resistant to all of these treat-
ments. In this situation, venesection and low dose antimalarials may 
be combined.

In patients who develop PCT as a result of renal failure, vene-
section and low dose antimalarials are usually contraindicated. 
Erythropoietin is an effective alternative means of mobilising iron 
from the liver, and can be effective in this situation.33 For the many 
patients in renal failure already on erythropoietin, the dose can be 
increased to treat the porphyria. If this induces polycythaemia, this 
can be resolved by discarding blood during haemodialysis.

4  |  PC T AND LIFESPAN

Two recent studies have shown an unexpectedly large reduction in 
lifespan in patients with PCT.

In a recent large study in Denmark in which patients were 
matched with healthy population controls, the survival rate in the 
PCT group after 25 years was around 50% lower than that in the 
healthy controls34 (Figure 3).

Another large nationwide cohort study in Norway has recently 
explored the causes of the reduced lifespan of PCT patients. The 
PCT patients were predisposed to hepatocellular carcinoma and bil-
iary tract cancer compared to healthy adults (adjusted hazard ratios 
(aHRs): 19.7 for hepatocellular carcinoma and 6.8 for biliary tract 
cancer). Even after adjusting these hazard ratios for alcohol intake, 
by matching cases and controls by alcohol intake, PCT was still as-
sociated with increased hazard ratios for these diseases (3.1 for he-
patocellular carcinoma and 4.0 for biliary tract cancers). Compared 
to the reference population, PCT patients had an increased risk of 
premature death (aHR 1.5) due to malignancies (hazard ratio = 1.4), 
liver disease (hazard ratio = 5.5), and drug and alcohol overdose (haz-
ard ratio = 9.9).35
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5  |  CONCLUSION

PCT is a relatively common disease. Early diagnosis and management 
are critical in order to treat the debilitating skin disease, and to 
identify and treat underlying internal causes. The recent finding of a 
dramatic shortening of lifespan in PCT emphasises the importance 
of diagnosing and treating this disorder and its causes.
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