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Porphyria cutanea tarda and
melioidosis

Porphyria cutanea tarda is a metabolic disorder in the haem
biosynthetic pathway. It includes a heterogeneous group of conditions,
which may be inherited or, more commonly, acquired. Although
porphyria cutanea tarda presents with cutaneous lesions only, it is
often associated with systemic disease. A 64-year-old Chinese patient,
who developed sporadic porphyria cutanea tarda 1 year after the
diagnosis of pulmonary melioidosis, is discussed. The patient presented
with a history of recurrent photosensitive vesicles, blisters, and skin
fragility on the sun-exposed areas of both forearms and hands, 6 months
after commencing doxycycline and amoxycillin. Both the histological
and biochemical findings were characteristic of porphyria cutanea
tarda. All the lesions subsided after cessation of these antibiotics. The
patient was free of further lesions at follow-up 6 months later. The
association seen in this case between porphyria cutanea tarda and
melioidosis is unlikely to be coincidental, because these two diseases
are both very rare in Hong Kong. In addition, the temporal relation-
ship between the antibiotic therapy and the clinical course of skin
lesions in this patient suggests that the drugs were a trigger factor,
precipitating their appearance.
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Introduction

Porphyria cutanea tarda (PCT) is a heterogeneous group of diseases. It is
characterised biochemically by inhibition of liver uroporphyrinogen
decarboxylase, with consequent accumulation of uroporphyrin and other
highly carboxylated porphyrins, and clinically, by cutaneous features
of photosensitivity, often associated with evidence of liver damage.1

Porphyria cutanea tarda has been reported in association with many
systemic diseases, including viral infection, haematological malignancy,
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renal failure, and autoimmune connective tissue
disorders.1

We report the case of a patient who developed
PCT during maintenance treatment with antibiotics
(doxycycline and amoxycillin) for melioidosis, and
achieved remission after cessation of these drugs.
This patient is the first reported case of PCT associ-
ated with melioidosis, and it is postulated that the
antibiotics, either individually or in combination, gave
rise to the porphyria-inducing effect seen.

Case report

A 64-year-old Chinese woman presented to the Queen
Mary Hospital in April 1995 with a low-grade fever,
decreased appetite, lethargy, and cavitating lung
lesions in both lung fields. There was no history of
cough, shortness of breath, or haemoptysis. The pa-
tient had had thyrotoxicosis in 1993, which was treated
by thyroidectomy, and diabetes mellitus since 1990.
Apart from a sulphonylurea, she was taking no other
medication. The patient did not smoke or drink, she
had not travelled recently, and her family history was
insignificant. Findings on physical examination were
normal, with the exception of a low-grade fever. Bio-
chemical tests, including a complete blood count, liver
and renal function tests, and immune markers were
normal. Repeated sepsis diagnostic tests on sputum,
blood, and urine were negative. Sputum acid-fast
bacillus smears and cultures were also negative. Radio-
logically, multiple cavitating lesions were found in
the right middle and left upper lobes of the lungs.
Computed tomography of the thorax, with contrast
enhancement, confirmed the presence of abscesses,
although there was no mediastinal or paratracheal
lymph node enlargement. The patient was treated
empirically with intravenous (IV) cefaclor and clin-
damycin for 3 weeks with little improvement.

The diagnosis of melioidosis was made by serology
as the Burkholderia pseudomallei antibody was high,
with a titre of 1:640. Clindamycin was replaced by oral
co-trimoxazole 960 mg three times daily. The fever
subsided and the antibody titres gradually decreased
to 1:80. Serial chest X-rays showed gradual resolution
of lung shadows—the lesions in the right lung sub-
sided completely, whereas the lesions in the left lung
decreased by 80%. The patient was discharged and in-
structed to take ciprofloxacin 500 mg twice daily and
doxycycline 100 mg four times daily for 6 months.

At follow-up in October 1995, new lesions had de-
veloped in both lung fields, although the patient was

clinically asymptomatic. The relapse of melioidosis
was confirmed by a rise of antibody titres to 1:320.
The patient was readmitted and treated with IV cefaclor.
Her condition improved and she was discharged on
drug therapy of co-amoxiclav 375 mg three times daily,
and doxycycline 100 mg four times daily. The patient
was monitored in the outpatient clinic and improved
radiologically with good drug therapy compliance,
although antibody titres remained high at 1:160.

In April 1996, the patient presented with a history
of recurrent, itchy blistering, and skin fragility on the
extensor aspect of both forearms and hands. The rashes
were mild and subsided slowly after treatment with
potent topical steroids. There was no family history of
any vesico-bullous diseases. Examination showed
multiple small blisters and milia on the sun-exposed
areas of both forearms and the dorsum of both hands.
Some lesions had already crusted and healed with
scarring. There was no hypertrichosis or pigmentary
change.

Skin biopsy showed a subepidermal bulla contain-
ing scanty fibrin, with a small number of chronic
inflammatory mononuclear cells. Festooning was
seen at the dermal papillae, at the floor of the bulla.
The dermal vessels were thickened and lined with
homogeneous, eosinophilic and pulmonary artery
stenosis-positive deposits. Direct immunofluorescence
staining demonstrated deposits of immunoglobulin G
(IgG) and complement 3 (C3) in the vessel walls,
especially in the superficial vessels. Weaker granular
discontinuous deposits of IgG and C3 were also noted
at the dermal-epidermal junction. This information was
consistent with porphyria. Urine showed pink-red
fluorescence under Wood’s lamp examination. The
24-hour urine coproporphyrin levels were 800, 815,
and 600 nmol/d (normal range, 68-276 nmol/d) over 3
consecutive days. The corresponding 24-hour urine
uroporphyrin levels were 6850, 7400, and 7150 nmol/d
(normal range, 6-24 nmol/d), at least 280-fold higher
than normal. The ratio of urine uroporphyrin to copro-
porphyrin was more than three, which is the upper
limit of normal. Serum δ-aminolevulinic acid and red
cell uroporphyrinogen decarboxylase were normal.
Chromatography of stool and urine showed an increase
in isocoproporphyrin and 7-carboxylporphyrin, and the
diagnosis of sporadic PCT was made. The serum lead
level was normal. The serum iron level was on the
high normal range. The serum ferritin was increased
to 1680 pmol/L (normal range, 15-331 pmol/L), and
the transferrin saturation was 58% (normal range,
15%-45%). Virology screening, including hepatitis B
virus (HBV), hepatitis C virus (HCV), and human
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immunodeficiency virus (HIV) types 1 and 2, was
negative. Anti-nuclear factor, double-strand DNA,
and anti-skin antibody testing were all negative. The
patient’s melioidosis was not in complete remission
at this point, as reflected by the persistent serological
titres of 1:160. The patient continued to receive main-
tenance therapy with co-amoxiclav and doxycycline.
Skin lesions recurred, despite using sunblock, and
monthly venesection for 3 months. In March 1998, the
B pseudomallei antibody remained at a level of 1:80
after a follow-up period of 6 months. All antibiotics
were then discontinued. Blisters and vesicles did not
recur after the cessation of antibiotic therapy.

Discussion

Although PCT is the most common porphyria in some
Caucasian populations, it is not common among
Chinese people.2 As in this patient, the diagnosis of
PCT is suggested by the clinical history, and confirmed
biochemically by the characteristic porphyrin profile.
The main differential diagnoses are pseudoporphyria
and other photodermatosis, such as polymorphic light
eruption. Porphyria cutanea tarda has been reported in
association with infections such as HCV,3,4 HBV,5 HIV,6

a variety of myeloproliferative/lymphoproliferative
disorders,7 and autoimmune connective tissue dis-
eases.8 To our knowledge, this is the first report of PCT
associated with melioidosis.

Burkholderia pseudomallei, the causative agent
of melioidosis, is widely distributed in water and soil
in the tropics. The disease prevails in parts of South-
east Asia, northern Australia, and Central and South
America. In Singapore and Hong Kong, serology
surveys suggest a significant proportion of the popu-
lation have been exposed to this infective agent.9,10

Although an epidemiological study of melioidosis in
Hong Kong has not been conducted, it is generally
believed to be a rare disease. In humans, infection is
usually acquired by direct contact with contaminated
soil or water, or by cutaneous inoculation. Less com-
monly, the infection may be spread by inhalation or
ingestion of contaminated soil or water. The organism
can infect any organ system, but the lung is the most
common organ affected. This patient had no recent
travel history, no history of residence in an endemic
area, and no occupational history of close contact with
rice paddies. Thus, the source of infection could not
be ascertained in this case.

There are two interesting findings concerning the
association between PCT and melioidosis seen in this
patient, the first relating to the antibiotic treatment

given. The onset of skin lesions 6 months after the
prescription of doxycycline and amoxycillin for
pulmonary melioidosis, and the remission of all
vesicles after ceasing these drugs, suggests that doxy-
cycline, amoxycillin, or both, are a trigger factor for
the condition. Neither doxycycline nor amoxycillin
have previously been reported to be associated with
porphyria, and consequently, this case represents the
first report of a patient in whom PCT may have been
induced by use of these drugs. It is well known that
drugs such as frusemide and amiodarone can induce
pseudoporphyria—a condition clinically and histo-
logically identical to PCT but in which there is no
demonstrable abnormality of porphyrin metabolism.
Though tetracycline has also been reported to be
associated with pseudoporphyria,11 other later gener-
ation tetracyclines, such as doxycycline, have not.
The precise mechanism underlying the induction of
porphyria by drugs is unknown. It has been postulated
that PCT-inducing drugs are converted by the drug-
metabolising (cytochrome P450-dependent) system into
derivatives capable of inhibiting uro-decarboxylase-D
(URO-D).12

The second possible association between the
development of melioidosis and PCT in this patient
may relate to iron overload. Although the cause of
iron overload in PCT is unknown, iron is often con-
sidered a precipitating factor, occupying a central
and strategic role in the pathogenesis of PCT.13 It has
been postulated that the primary effect of excess
iron is porphyrinogen oxidation, leading secondarily
to decreased activity of URO-D, which impedes the
haem biosynthetic pathway.14 In PCT, liver damage
and hepatitis (secondary to a hepatotropic virus, or
alcohol-induced), and possibly also genetic factors,
may contribute to the development of porphyria by
sensitising the liver to the toxic effects of iron.

Iron has been shown to mediate the generation of
active oxygen species for the oxidation of porphy-
rinogens to porphyrins.13 Increased concentrations of
iron are metabolised from ferritin in a pro-oxidant form,
and are capable of interacting with cellular-free
radical reactions. Precipitating agents could trigger
oxidative stress reactions in which iron may then
participate as a catalyst. Thus, iron may play a central
role in the mechanism of PCT by interacting with other
precipitating factors. Iron could synergistically potent-
iate their porphyria-inducing effect, mediating the
oxidative stress process leading to the formation of
uroporphyrin, and producing the long-lived inhibitor
of decarboxylase.13 It is hypothesised, therefore, that
phenotypic expression of PCT would depend on
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inheritance of more than one of an array of genes,
including a mutation for URO-D and genes con-
ferring enhanced susceptibility to iron-mediated
oxidative processes, or to environmental hepatotoxins.
As seen in this patient, bacterial infections such as
melioidosis, may have a similar effect to that of viral
infections, although the cause of iron overload in this
case remains unclear.

The association between melioidosis and PCT
seen in this patient is unlikely to be coincidental given
that both diseases are rare in Hong Kong. Although
melioidosis has been shown to occur most often in
people with an underlying disorder such as diabetes
mellitus, blood glucose levels in this patient had been
well controlled for years with a single oral hypogly-
caemic drug, and there was no evidence of diabetes-
related complications. Neither had the patient suffered
from severe systemic disease such as liver disease,
renal failure, or haematological malignancy, or been
treated with systemic steroids, any of which may
increase the risk of developing melioidosis.

Conclusions

In the patient presented, the initial pulmonary meli-
oidosis along with the subsequent prescription of
antibiotics may have acted as precipitating factors,
sensitising the liver to the toxic effects of iron overload.
Iron overload then may have served as the catalyst
for the consequent development of PCT.
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