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Porphyria cutanea tarda (PCT), or

chronic hepatic porphyria, is the most

common type of porphyria, with char-

acteristic skin and laboratory abnor-

malities. PCT results from a decreased

activity of the enzyme uroporphyrino-

gen decarboxylase (URO-D) in the liver

(1, 2).

PCT is not a single monogenic disord-

er and is now classified in three dif-

ferent forms, the commonest spo-

radic type (Type I) having no family

history and a normal erythrocyte

URO-D activity, with the enzyme de-

ficiency restricted to the liver. Type I

is frequently associated with expo-

sure to various porphyrinogenic

agents such as alcohol, oestrogen and

iron.

In Type II or the familial type of PCT,

URO-D activity is reduced to about

50%, both in erythrocytes and the liver

as well as in other tissues, caused by

an inherited, autosomal dominant

defect. Type II is seen at a younger

age than the other types, and a very

early onset suggests its presence.

A third, very rare, Type III form has

recently been described with a famil-

ial occurrence and the enzyme defect

confined to hepatocytes, like in the

sporadic type, but not in erythrocytes.

Thus, PCT does not have a simple

pattern of inheritance, and the three

known forms are clinically indisting-

uishable in the absence of a family

history.

In addition, toxic forms of PCT have

been known to occur after exposure

to various chemicals that may inhibit

hepatic URO-D activity. For example,

a well-known outbreak occurred in

Turkey in the late 1950s following the

consumption of grain contaminated

with the hexachlorobenzene fungicide

(3). Another example was caused by

an industrial accident in which a di-

oxin (TCDD) was released (4).

Provocative factors

Various common agents, like iron sup-

plementation, alcohol and steroid

hormones (estrogens), which under

normal circumstances do not cause

porphyria, are known to provoke PCT

in susceptible individuals (5, 6), but a

liver lesion seems to be a prerequi-

site for induction of the full clinical

and biochemical syndrome.

It is well known that hepatic sidero-

sis and high serum iron levels occur

in most PCT patients. The role of ge-

netic hemochromatosis in the patho-

genesis of iron overload in PCT has

been hypothesized for many years but

it is only recently that the genetic de-

fect causing hemochromatosis has

been identified. There are two known

mutations in the hemochromatosis

gene (HFE): cystein 282 tyrosine

(Cys282Tyr) and histidine 63 aspara-

gine (His63Asp) (7, 8, 9). A recent

Swedish study including both famil-

ial and sporadic PCT patients showed

that 60% of the patients were carriers

of one or two mutations in the gene

for hemochromatosis (P.␣ Harper, per-

sonal communication). Iron overload

is one of the factors that trigger off

the clinical manifestations of PCT, and

iron depletion remains an important

factor in the therapy (10, 11). Iron in-

hibits catalytic activity of URO-D with-

out decreasing the concentration of

enzyme protein, and this inhibition is

reversible (12, 13).

Hepatotropic viruses causing chronic

hepatitis, particularly hepatitis C vi-

rus, have also been implicated in the

pathogenesis of PCT (14-17). Other

hepatic disorders, liver cirrhosis and

primary hepatomas sometimes appe-

ar in the case history of a patient with

PCT, and should be excluded before

diagnosis.

The association between PCT and HIV

infection has also been recognized

(18) and known to precipitate PCT (19,

20). In a recent study, 50% of HIV-posi-

tive patients had abnormal porphyrin

metabolism. Furthermore 89% of

them were also anti-HCV positive (21).

Investigations indicate that multiple

insults to the hepatocyte appear nec-

essary, as for example HIV and/or

HCV infection, in association with fur-

ther damage caused by either iron

overload, alcohol abuse, or oestrogen

therapy (22).

Associated conditions

Some liver cell damage is seen in most

PCT patients, as revealed by needle

biopsy. The most frequent findings
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Table I. Clinical findings

Skin fragility

Blisters and bullae on light-exposed areas

Erosions, crusts, scars, milia

Facial hypertrichosis, usually mild,and

hyperpigmentation, may occur

Sclerodermoid plaques in longstanding

cases

are mild fatty infiltration, focal necro-

sis and inflammation of fibrotic por-

tal tracts (23). Cirrhosis is present in

less than 15% of the cases but has

been considered a greater risk for the

development of hepatocellular carci-

noma than in other types of cirrho-

sis, especially in men over 50 years

of age (24).

Whether the porphyrin accumulation

is more important for the initiation

of the hepatocyte damage or for its

progression is not fully known. PCT

has also been described in connection

with a wide range of other conditions,

particularly non-insulin-dependent

diabetes mellitus (1, 2).

Differential diagnoses

The most important differential diag-

noses to PCT are the acute porphyria

forms with cutaneous findings, e.g.

variegate porphyria and hereditary

coproporphyria (1, 2), but also drug-

induced pseudoporphyria and the

bullous dermatoses of chronic renal

failure.

Pseudoporhyria

Cutaneous findings identical to those

in PCT, with similar skin fragility, ero-

sions and blisters, but without por-

phyrin overproduction, have been re-

ported in patients undergoing hemo-

dialysis (25) and also in those exposed

to certain drugs, e.g. furosemide, tet-

racycline, nalidixic acid, naproxen,

ketoprofen and cyclosporine (26, 27).

The term pseudoporphyria has been

used to describe these conditions,

since most of the patients have nor-

mal porphyrin profiles. A similar con-

dition may occur after prolonged use

of tanning beds (28-30).

Clinical findings and diagnosis

Skin fragility is the first and domina-

ting skin sign in PCT, with a later ap-

pearance of blisters, erosions, crust

and milia on sun-exposed sites, such

as the dorsa of the hands. The tense

bullae are not surrounded by inflam-

mation and are usually filled with a

clear fluid, although haemorrhagic

blisters sometimes occur. It should be

remembered that in HIV- and HCV-

infected patients the blister material

and erosions are highly contagious.

Erosions and collapsed bullae later

become crusted and heal slowly, leav-

ing atrophic scars, milia and areas of

hypo- and hyperpigmentation. The

skin fragility is seen in virtually all

patients, and its absence provides

strong evidence against PCT. Hypertri-

chosis and hyperpigmentation may

appear but sclerodermoid changes are

rare and only seen in long-standing

untreated patients (1, 2, 31).

The diagnosis must be confirmed by

thorough biochemical investigations,

including examination of porphyrins

in urine, stool and blood. Porphyrin

profiles are particularly essential in

differentiating PCT in adults from two

other less common types of porphy-

ria – variegate porphyria and heredi-

tary coproporphyria – otherwise clini-

cally indistinguishable from PCT (1,

2, 31).

Laboratory tests should include a

complete blood count, serum iron and

total iron-binding capacity, ferritin,

liver enzymes and fasting blood

sugar. Hepatitis C should always be

excluded (31).

Referral

Individuals with suspected or con-

firmed liver disease such as lupoid

hepatitis, cirrhosis, viral hepatitis and

hepatocellular cancer should always

be referred to a department of gastro-

enterology or hepatology before any

other specific treatment is initiated

(31).

Table II. Important investigations to per-

form

Liver transaminases

Iron

Serum ferritin concentration

Transferrin saturation

Hepatitis B and C serology

HIV infection when applicable

Full investigation of any underlying liver

disease in individual cases

With liver biopsy, ultrasound, s-alfa-

fetoprotein

The enzyme URO-D in erythrocytes to

verify the PCT form and to differentiate

from other porphyrias.

HFE gene (when transferrin saturation >

65%, s-ferritin > 400 µg/l)
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Table III. Porphyrin excretion pattern

Complete porphyrin excretion pattern in

urine and faeces is needed to differentiate

PCT from VP and HCP

Therapeutic considerations

Patient education is an essential part

of the management of the condition.

Patients should always be advised to

avoid all known porphyrinogenic

agents such as alcohol, oestrogens,

iron supplementation, and to avoid

sunlight and use a physical sunblock.

They should be reminded that ordi-

nary sunscreens usually do not help.

PCT responds favourably to either of

two specific treatments ineffective in

other cutaneous porphyrias, namely

depletion of body iron stores and pro-

longed low-dose oral chloroquine (or

their combination), which produces

prolonged clinical and biochemical

remission in most patients irrespec-

tive of the type of PCT.

Results of phlebotomy therapy

Phlebotomy therapy was first intro-

duced by Ippen (32), who performed

serial bleedings, removing 500 ml of

blood, first weekly and later monthly,

until haemoglobin fell to mild anemic

values. Iron depletion is effective even

in patients with a normal iron load.

Phlebotomy leads to remission by re-

versing the inactivation of URO-D,

while replacement of iron leads to

relapse (1, 2). One unit of blood is re-

moved by venesection every one or

two weeks until the transferrin satu-

ration approaches 15% or the hemo-

globin falls to <110 g/l. Serum ferri-

tin measurements (<20 µg/l) can also

be used to monitor the therapeutic

effect. The aim of the therapy is to

reduce iron stores to just below nor-

mal, and this effect should be the one

primarily monitored, whereas porphy-

rin measurements are less relevant.

Full remission often takes up to about

six months and may then last for

years (1, 2, 10, 33, 34).

Results of chloroquine treat-

ment

The historical background to the

therapeutic use of chloroquine for

PCT has been reviewed elsewhere (35–

40). Chloroquine can cause acute toxic

reactions at the beginning of its ad-

ministration. However, when this oc-

curs, treatment does not have to be

discontinued, as there will be no per-

manent damage. References to the

therapeutic use of chloroquine in PCT

first appeared in the late 1950s. Ini-

tial results were discouraging because

of the acute toxic reactions which of-

ten followed when the drug was given

in the usual doses for the common

photodermatoses (41). The high-dose

chloroquine regiment has therefore

not been generally accepted. These

adverse reactions included malaise,

fever, headache, myalgia and abdo-

minal pain. However, a combination

with phlebotomy reduces or elimin-

ates this adverse reaction and has

proved safe and effective (37, 42, 43).

The concept of using low-dose chloro-

quine (hydroxychloroquine) therapy

for several months to reduce the se-

verity of the hepatotoxic effects in

PCT was first suggested by Saltzer et

al. in 1968 (44) and has since been

used successfully to treat patients

with PCT in whom phlebotomy may

not be appropriate (36, 39, 43, 45). It

is believed that chloroquine enhances

porphyrin excretion by forming wa-

ter-soluble complexes (1, 46).

Our choice of therapy

A combination of venesection and

oral chloroquine is the fastest way to

induce biochemical and clinical im-

provement (40, 43).

We give low-dose chloroquine phos-

phate 125 mg twice a week, combined

with phlebotomy, 400 ml per week.

The phlebotomy is given until hemo-

globin has fallen to 110 g/l or serum

ferritin values are <20 µg/l. The pa-

tient is checked every third month

and kept on chloroquine phosphate

until uroporphyrin levels are normal.

Biochemical and clinical improvement

may be noted within 3-6 months. Blis-

tering disappears first and later skin

fragility.

When biochemical values are normal

again, the patient is checked once

every year. If there are signs of bio-

chemical recurrence, therapy is rein-

stituted even if the patient has no

clinical symptoms.

The problem of relapse

The problem of relapse in PCT therapy

merits special attention and publi-

shed long-term results differ greatly

(1, 5, 36, 39, 43). Remission periods

range from 6 months to 10 years, de-

pending more on the type of PCT be-

ing treated than on the therapeutic

method. Some cases need repeated

treatment every second or third year.
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Table IV. Precipitating factors to avoid

Sunlight and regular sunbed usage

Alcohol

Oestrogens, natural or synthetic (for oral

contraception, postmenopausal symp-

toms or prostatic carcinoma)

Iron supplementation

Table V. Treatment

Phlebotomy 400 ml/week combined with

low-dose chloroquine phosphate 125 mg

twice weekly gives the fastest clearance

of the biochemical abnormality.

Chloroquine alone or phlebotomy solely

can be used when one of them is contra-

indicated

Table VI. Controls

Follow urinary porphyrin excretion, liver

transaminases och serum iron at 3 month

intervals until normalization, thereafter

once yearly.

6. Grossman ME, Bickers DR, Poh-Fitz-

patrick MB, et al. Porphyria cutanea

tarda. Clinical features and laboratory

findings in 40 patients. Am J Medicine

1979; 67: 277.

7. Edwards CQ, Griffen LM, Goldgar DE,

et al. HLA-linked hemochromatosis

alleles in sporadic porphyria cutanea

tarda. Gastroenterology 1989; 98: 972–

981.

8. Bulaj ZJ, Phillips JD, Ajioka RS, Franklin

MR, Griffen LM, Guinee DJ, Edwards

CQ, Kushner JP. Hemochromatosis

genes and other factors contributing

to the pathogenesis of porphyria

cutanea tarda. Blood 2000; 95: 1565–

1571.

9. Roberts AG, Whatley, SD, Morgan RR,

Worwood M, Elder GH. Increased fre-

quency of the haemochromatosis

Cys282Tyr mutation in sporadic por-

phyria cutanea tarda. Lancet 1997;

349(9048): 321–323.

10. Lundvall O, Weinfeld A. Studies of the

clinical and metabolic effects of phle-

botomy treatment in porphyria cuta-

nea tarda. Acta Med Scand 1968; 184:

191–198.

11. Elder GG, Worwood M. Mutations in the

hemochromatosis (HFE) gene, por-

phyria cutanea tarda and iron over-

load. Hepatology 1998; 27: 289–291.

12. Elder GH, Roberts AG. Uroporphy-

rinogen decarboxylase. J Bioenergetics

Biomembranes 1995; 27; 207–214.

13. De Verneuil, Sassa S, Kapps A. Puri-

fication and properties of uropor-

phyrinogen decarboxylase from hu-

man erythrocytes. J Biol Chemistry

1983; 258: 2450–2460.

14. Fargion S, Piperno A, Cappellini MD et

al. Hepatitis C virus and porphyria

cutanea tarda: evidence of a strong

association. Hepatology 1992; 16:

1322–1326.

15. Navas S, Bosch O, Castillo I et al. Por-

phyria cutanea tarda and hepatitis C

and B viruses infection: a retrospective

study. Hepatology 1995: 21; 279 –284.

16. Bonkovsky HL et al. Porphyria cutanea

tarda, hepatitis C, and HFE gene muta-

tions in North America. Hepatology

1998; 27: 1661–1669.

17. Stuart KA et al. The C282Y mutation

in the hemochromatosis gene (HFE)

and hepatitis C virus infections are

independent cofactors for porphyria

cutanea tarda in Australian patients. J

Hepatol 1998; 28: 404–409.

18. Cohen P. Porphyria cutanea tarda in

human immunodeficiency virus-sero-

positive men: case report and literature

review. J AIDS 1991; 4: 1112–1117.

19. Blauvelt A, et al. Porphyria cutanea

tarda and human immunodeficiency

virus infection. Review. Int J Dermatol

1992; 31: 474–479.

20. Blauvelt A. Hepatitis C virus and hu-

man immunodeficiency virus infection

can alter porphyrin metabolism and

lead to porphyria cutanea tarda. Arch

Dermatol 1996; 132: 1503–1504.

21. O’Connor W, et al. Abnormal porphy-

rin metabolism in HIV infection. Br J

Dermatol 1994; 131(suppl 44): 37–38.

22. O’Reilly FM, et al. Porphyrin meta-

bolism in hepatitis C infection. Photo-

dermatol Photoimmunol Photomed

1996; 12: 31–33.

23. Bruguera M. Liver involvement in por-

phyria. Seminars in Dermatol 1986; 5:

178–185.

24. Siersema PD, ten Kate FJW, Mulder

PGH, et al. Hepatocellular carcinoma

in porphyria cutanea tarda: frequency

and factors related to its occurrence.

Liver 1992; 12: 56–61.

25. Glynne P, et al. Bullous dermatoses in

end-stage renal failure: porphyria or

pseudoporphyria? Am J Kidney Dis-

eases 1999; 34: 155–160.

26. Green JJ, Manders SM. Pseudopor-

phyria. (Review) J Am Acad Dermatol

2001; 44: 100–108.

27. Harber LC, Bickers DR. Porphyria and

pseudoporphyria. J Invest Dermatol

1984; 82: 207-209.

28. Weiss J, et al. Solariumpseudopor-

phyrie. Fallbeschreibung und Literatur-

übersicht. Hautarzt 1990; 41: 671–674.

29. Stenberg A. Pseudoporphyria and

sunbeds. Acta Derm Venereol 1990; 70:

354–356.

30. Petersen CS, Thomsen K. Pseudo-

porphyria. Ugeskr for Læger 1992; 154:

1713–1715.

31. Harper P, et al. Porphyria cutanea tarda

– vanligaste porfyriformen. Den medi-

cinska kontrollen ett lagarbete. Läkar-

tidningen 1998; 95: 3195–3199.

32. Ippen H. Allgemeinsymptome der

späten Haut-porphyrie (PCT) als hin-

weise für deren behandlung. Dtsch

Med Wschr 1961; 86: 127–133.

33. Epstein JH, Redeker AG. Porphyria

cutanea tarda: A study of the effect of

References

1. Elder GH. The cutaneous porphyrias.

In Photodermatology (Ed Hawk JLM),

pp. 171- Chapman & Hall, London,

1998.

2. Elder GH. Porphyria cutanea tarda. In

Seminars in liver disease, 1998; 18: 67–

75.

3. Cripps DJ, Peters HA, Gocmen A, et al.

Porphyria turcica due to hexachloro-

benzene – a 20 to 30 year follow-up

study on 204 patients. Br J Dermatol

1984; 111: 413–422.

4. Pazderova-Vejlupkova J, Nemcova M,

Pickova J, et al. The development and

prognosis of chronic intoxication by

tetrachlorodibenzo-p-dioxin in men.

Arch Environmental Health 1981; 36:

5–11.

5. Goerz G, Strohmeyer H. Porphyria

cutanea tarda (PCT). Internist 1983; 24:

543–549.



Forum for Nord Derm Ven Vol. 6 May 2001 7

phlebotomy. N Engl J Med 1968; 279:

1301–1304.

34. Ippen H. Treatment of porphyria

cutanea tarda by phlebotomy. Semin

Hematol 1977; 14: 253–259.

35. Kowertz MJ. The therapeutic effect of

chloroquine. Hepatic recovery in por-

phyria cutanea tarda. JAMA 1973; 223:

515.

36. Kordac V, Papezova R, Semradova M.

Chloroquine in the treatment of por-

phyria cutanea tarda. N Engl J Med

1977; 296: 949.

37. Swanbeck G, Wennersten G. Treatment

of porphyria cutanea tarda with chlo-

roquine and phlebotomy. Br J Dermatol

1977; 97: 77–82.

38. Chlumska A, Chlumsky J, Malina L;

Liver changes in porphyria cutanea

tarda patients treated with chloro-

quine. Br J Dermatol 1980; 102: 261–

266.

39. Malina L. Treatment of chronic hepatic

porphyria (PCT). Photodermatology

1986; 3: 113–121.

40. Seubert S, Seubert A, Stella AM,

Guzman H, Batlle A. Treatment of Por-

phyria cutanea tarda with Phlebotomy

and Chloroquine. Z Hautkrankheiten

1990: 65: 223–225.

41. Cripps DJ, Curtis AC. Toxic effect of

chloroquine on porphyria hepatica.

Arch Dermatol 1962; 86: 575.

42. Petersen CS, Thomsen K. High-dose

hydroxychloroquine treatment of por-

phyria cutanoeous tarda. J Am Acad

Dermatol 1992; 26: 614–619.

43. Wennersten G, Ros A-M. Chloroquine

in treatment of porphyria cutanea

tarda. Acta Derm Venereol 1982;

Suppl.100: 119–123.

44. Saltzer EI, Redeker AG, Wilson JW. Por-

phyria cutanea tarda: Remission fol-

lowing chloroquine administration

without adverse effects. Arch Dermatol

1968; 98: 496.

45. Ashton RE, Hawk JLM, Magnus IA. Low-

dose oral chloroquine in the treatment

of porphyria cutanea tarda. Br J

Dermatol 1981; 111: 609–613.

46. Kordac V, Jirsa M, Kotal P, et al. Agents

affecting porphyrin formation and se-

cretion: implications for porphyria

cutanea tarda. Seminars in Hematology

1989; 26: 16–23.




