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Abstract

Introduction: A 22-year-old Malay soldier developed dapsone hypersensitivity syndrome 12
weeks after taking maloprim (dapsone 100 mg/pyrimethamine 12.5 mg) for anti-malarial
prophylaxis. Clinical Picture: He presented with fever, rash, lymphadenopathy and multiple-
organ involvement including serositis, hepatitis and thyroiditis. Subsequently, he developed
congestive heart failure with a reduction in ejection fraction on echocardiogram, and serum
cardiac enzyme elevation consistent with a hypersensitivity myocarditis. Treatment: Maloprim
was discontinued and he was treated with steroids, diuretics and an angiotensin-converting-
enzyme inhibitor. Outcome: He has made a complete recovery with resolution of thyroiditis and
a return to normal ejection fraction 10 months after admission. Conclusion: In summary, we
report a case of dapsone hypersensitivity syndrome with classical symptoms of fever, rash and
multi-organ involvement including a rare manifestation of myocarditis. To our knowledge, this
is the first case of dapsone-related hypersensitivity myocarditis not diagnosed in a post-mortem
setting. As maloprim is widely used for malaria prophylaxis, clinicians need to be aware of this

unusual but potentially serious association.
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Case Report

A 22-year-old Malay soldier doing his National Service
was warded with a 6-day history of an itchy generalised
rash associated with fever and lymphadenopathy. Prior to
this episode, he was well and not known to have any major
illnesses. He had presented to his army doctor the previous
week complaining of fever and abdominal pain and was
prescribed Anarex® (orphenadrine/paracetamol) and
hyoscine. He developed a rash a day after taking the above
medication. On closer questioning, the patient revealed
that he had also been taking maloprim (comprising dapsone
100 mgand pyrimethamine 12.5 mg) for malaria prophylaxis
for the past 12 weeks. On examination, he had a low-grade
temperature of 37.5°C, with an erythematous papular rash
with pustules involving the face, trunk and limbs. There
was no oral or genital ulceration. In addition, there was
tender inguinal and cervical lymphadenopathy. His heart

sounds were dual and the lungs were clear. There was no
organomegaly or ascites.

Investigations revealed leukocytosis and eosinophilia
(white cell count 14.8 x 10%/uL, eosinophils 14%, haemo-
globin14.4 g/dL, platelets 297 x 10%/uL) and hepatitis (total
bilirubin 12.3 umol/L, normal = 3 to 24 umol/L; alkaline
phosphatase 160 U/L, normal = 32 to 103 U/L; alanine
transaminase 482 U/L, normal = 9 to 36 U/L; aspartate
transaminase 143 U/L, normal = 15 to 33 U/L). Coagula-
tion profile was unremarkable [PT 14.8 s, PTT 36 s]. Viral
hepatitis markers (HBs Ag, anti-HAV IgM and anti-HCV)
were negative. Renal function (creatinine 107 umol/L) and
urine microscopy were normal. Blood cultures were nega-
tive. Chest radiograph showed cardiomegaly with clear
lung fields. Skin biopsy (Fig. 1) from the trunk revealed
superficial perivascular dermatitis with eosinophils con-
sistent with a drug eruption. There was mild acanthosis and
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Fig. 1. Skin biopsy showing perivascular lymphocytic infiltrates with
occasional polymorphs and eosinophils (haematoxylin and eosin; original
magnification x60).

hyperkeratosis of the epidermis with no bulla present. The
papillary dermis was oedematous and showed heavy
lymphocyte infiltration with occasional polymorphs. Sev-
eral eosinophils were present in the deep perivascular
infiltrate. The clinical impression was dapsone hypersen-
sitivity syndrome and he was started on prednisolone 40 mg
per day, chlorpheniramine and cloxacillin.

Twelve days into admission, his condition deteriorated
when he developed chest pain and breathlessness.
Electrocardiogram showed sinus tachycardia with right
bundle branch block configuration. Cardiac enzymes were
elevated (creatinine kinase 4793 U/L, normal = 40 to 210
U/L; creatinine kinase-MB mass 72.58 ng/mL, normal =
<5.0ng/mL;troponin-T 4.150 ng/mL, normal =0t0 0.1 ng/
mL). Arterial blood gas showed hypoxaemia (pH 7.492,
pCO, 27.1 mmHg, pO, 63.4 mm Hg, HCO,20.3 mmol/L).
Computed tomography (CT) pulmonary angiogram showed
arightpleural effusion but did not demonstrate any evidence
of pulmonary embolism. Two-dimensional trans-thoracic
echocardiography showed a structurally normal heart. The
left ventricle was moderately dilated. There was global
hypokinesia with ejection fraction of 15%. The right
ventricle was also dilated with impaired systolic function.
24-hour Holter monitoring was normal and the coronary
angiography showed normal coronaries. A thyroid function
was done because of tachycardia and he was found to be
thyrotoxic (free serum thyroxine 43 pmol/L, normal =10 to
20 pmol/L; thyroid stimulating hormone 0.008 mUI/L,
normal = 0.5 to 5.0 mU/L; thyroid stimulating hormone
receptor antibody 0.5 IU/L, normal = 0-1.5 IU/L;
thyroglobulin antibody 188.6 U/ML, normal = 0 to 60 U/
ML; thyroid peroxidase antibody 115.2 U/ML, normal = 0-
60 U/ML). Thyroid Tc-99m scan showed markedly reduced

uptake in both lobes in keeping with thyroiditis. Thyroid
ultrasound showed normal echogenicity. A diagnosis of
thyroiditis was made and he was treated with
propylthiouracil 200 mg tds. He was managed in the
medical intensive care unit, and continued on a daily dose
of prednisolone 40 mg. The right-sided effusion and
dyspnoea resolved with diuresis. His condition gradually
improved with resolution of the fever and hepatitis. Steroids
were tailed down over a period of 2 months. His rash
resolved completely after 4 months.

Asecond 2-dimensional trans-thoracic echocardiography
was performed 3 months after the index admission. This
showed recovery of the left ventricular systolic function,
with an ejection fraction of 50% to 55%. The left ventricle
was still mildly dilated. However, there was resolution of
the segmental wall motion abnormalities. The systolic
function of the right ventricle was still impaired. He was
started on perindopril 1 month after the onset of his illness.
The final 2-dimensional trans-thoracic echocardiography
done 10 months after his illness showed complete recovery
of cardiac function. Both diastolic and systolic function
had returnedtonormal. The left ventricular ejection fraction
was 62% and the chambers were no longer dilated.
Perindopril was stopped after 5 months. He is now well
with no evidence of internal disease. His liver function has
normalised. Propylthiouracil was discontinued after 5
months and his latest thyroid function test was normal (free
serumthyroxine 12.05 pmol/L, thyroid stimulating hormone
3.459 mU/L).

In summary, the diagnosis of dapsone hypersensitivity
syndrome was made based on the presence of fever,
eosinophilia, lymphadenopathy, rash and multiple internal
organ involvement including thyroiditis, myocarditis,
hepatitis and serositis.

Discussion

Maloprim (comprising dapsone 100 mg and
pyrimethamine 12.5 mq) is routinely administered as anti-
malarial prophylaxis to soldiers in our local population
training on off-shore islands who are not glucose-6-
phosphatase deficient. Cases of hypersensitivity syndrome
due to dapsone have been reported in Singapore? but none
of these previous patients had documented myocarditis.
Thyroiditis manifesting as hypothyroidism has been
reported, but is rare. This hypersensitivity reaction occurs
in patients who are unable to detoxify reactive metabolites
produced by thyroid peroxidase.®

Dapsone hypersensitivity syndrome (DHS) can be
considered a manifestation of DRESS (drug rash with
eosinophilia and systemic symptoms) syndrome and is an
idiosyncratic multi-organ disease. It has a frequency of
0.2% to 0.5% in patients on dapsone therapy.* Other drugs
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frequently causing this syndrome include anticonvulsants,
sulfonamide antibiotics, allopurinol and non-steroidal anti-
inflammatory agents.® It differs from other drug reactions
inthatitcanbeginafter prolonged exposure to the offending
agent, and can occur up to 6 months or more after exposure.®
However, it usually occurs during the first 3 to 8 weeks of
daily therapy.!

Clinical manifestations include a constellation of
symptoms like fever, malaise, exfoliative dermatitis,
hepatitis, haemolytic anaemia, lymphadenopathy and
atypical lymphocytosis. Acute cholangitis,® tonsillar
membrane’ and Coombs’ positive haemolytic anaemia*
have also been reported. Although drug hypersensitivity-
induced hypothyroidism has been reported,® to our
knowledge this is the first case of dapsone hypersensitivity
thyroiditis manifesting as hyperthyroidism. In addition,
there has only been one other reported case of dapsone
hypersensitivity myocarditis, and this was diagnosed on
post-mortem examination.®

Hypersensitivity myocarditis is a rare inflammatory
disease of the myocardium resulting from an allergic
reaction. Drugs that are most often implicated include
alpha-methyldopa, sulfonamides and penicillins.** In
addition, cefaclor,"* clozapine,*? anticonvulsants!®* and
allopurinol* have also been reported to cause hyper-
sensitivity myocarditis. It is a rare clinical entity as its
diagnosis is usually made retrospectively®® or post-mortem.
The pathogenesis of drug-induced hypersensitivity
myocarditis is still not well understood. It is believed to be
a hypersensitivity reaction to the metabolites of the parent
drug which serve as haptens. This elicits a complex
immunological reaction that causes the hypersensitivity
myocarditis.®

Thediagnosis of hypersensitivity myocarditis is suggested
in the presence of signs and symptoms of drug
hypersensitivity (rash, fever and eosinophilia) associated
with non-specific cardiac findings. These may include
electrocardiographic changes, unexplained tachycardia or
serum cardiac enzyme elevations.*® Clinically, the patient
may present with symptoms of heart failure,
electrocardiographic abnormalities such as non-specific
ST-T changes or sinus tachycardia, arrhythmias or even
sudden death.6%

An endomyocardial biopsy remains the gold standard for
diagnosis of myocarditis.'” However, thisisahighly invasive
procedure which is not routinely performed. Other non-
invasive strategies that may be used to identify myocarditis
include antimyosin scintigraphy, contrast-enhanced
magnetic resonance imaging and echocardiography.
However, the diagnosis of myocarditis is still largely
dependent on clinical suspicion rather than definitive
diagnostic tests.'” In our patient, the diagnosis of
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hypersensitivity myocarditis was made clinically, based on
the presence of adrug hypersensitivity syndrome, associated
with recent onset electrocardiogram changes, elevated
serum cardiac enzymes and a structurally normal heart and
normal coronaries with severe global hypokinesia.

The treatment of patients with DHS and hypersensitivity
myocarditis is largely supportive. Early diagnosis and
prompt withdrawal of the offending drug is essential.
Although there have been no controlled studies on the use
of corticosteroids in DHS, its use is recommended for
patients with visceral involvement.®® If it is used, weaning
doses over a period of 1 month are essential, as abrupt
discontinuation may cause arelapse. This is because dapsone
persists up to 35 days in organs via protein binding and
enterohepatic circulation.®

Supportive care is also the first line of treatment for
hypersensitivity myocarditis. Diuretics and angiotensin-
converting-enzyme inhibitors may be used in heart failure,
as well as a beta-blocker once the patient’s cardiac status
has stabilised. Digoxin should be used cautiously as it has
been shown in a murine model of viral myocarditis to
increase expression of proinflammatory cytokines and
mortality.'® In severe cases, inotropic therapy or aventricular
assist device may be required.

The use of immunosuppressant therapy such as
intravenous immunoglobulinor cyclosporin in myocarditis
is controversial. Placebo-controlled trials have not shown
such therapy to have beneficial effects.2>2! However, in
some uncontrolled clinical studies, immunosuppressive
agents have been shown to cause rapid resolution of the
inflammatory component of cardiac disease.?

Conclusion

Insummary, we report a case of dapsone hypersensitivity
syndrome with classical symptoms of fever, rashand multi-
organ involvement including thyroiditis presenting as
hyperthyroidism and a rare manifestation of myocarditis.
To our knowledge, this is the first case of dapsone-related
hypersensitivity myocarditis notdiagnosed ina post-mortem
setting. Asmaloprimis widely used for malaria prophylaxis,
clinicians need to be aware of this unusual but potentially
serious association.

REFERENCES

1. ThongBY, Leong KP, Chng HH. Hypersensitivity syndrome associated
with dapsone/pyrimethamine (Maloprim) antimalarial prophylaxis. Ann
Allergy Asthma Immunol 2002;88:527-9.

2. Tee AK, Oh HM, Wee IY, Khoo BP, Poh WT. Dapsone hypersensitivity
syndrome masquerading as a viral exanthem: three cases and a mini-
review. Ann Acad Med Singapore 2004;33:375-8.

3. Gupta A, Eggo MC, Uetrecht JP, Cribb AE, Daneman D, Rieder MJ, et
al. Drug-induced hypothyroidism: The thyroid as a target organ in
hypersensitivity reactions to anticonvulsants and sulfonamides. Clin



836

10.

11.

12.

13.

14.

Dapsone-induced DHS—Rachael YL Teo et al

Pharmacol Ther 1992;51:56-67.

Puri AS, Gupta R, Ghoshal UC, Khan E, Aggarwal R, Nail SR. Hepatic
injury insulfone syndrome: hepatitis or cholestasis? Indian J Gastroenterol
1995;14:20.

Prussick R, Shear NH. Dapsone hypersensitivity syndrome. J Am Acad
Dermatol 1996;35:346-9.

Itha S, Kumar A, Dhingra S, Choudhuri G. Dapsone induced cholangitis
as part of dapsone syndrome: a case report. BMC Gastroenterology
2003;3:21.

Chan HL, Lee KO. Tonsillar mmbrane in the DDS (dpsone) syndrome.
Int J Dermatol 1991;30:216-7.

Lau G. A fatal case of drug-induced multi-organ damage in a patient with
Hansen’s disease: dapsone syndrome or rifampicin toxicity? Forensic
Sci Int 73:09-15.

Kounis NG, Zavras GM, Soufras GD, Kitrou MG. Hypersensitivity
myocarditis. Ann Allergy 1989;62:71-4.

Burke AP, Saenger JS, Mullick F, Virmani R. Hypersensitivity
myocarditis. Arch Pathol Lab Med 1991;115:764-9.

Beghetti M, Wilson GJ, Bohn D, Benson L. Hypersensitivity myocarditis
caused by an allergic reaction to cefaclor. J Pediatr 1998;132:172-3.
Pieroni M, Cavallaro R, Chimenti C, Smeraldi E, Frustaci A. Clozapine-
induced hypersensitivity myocarditis. Chest 2004;126:1703-5.

Zaidi AN. Anticonvulsant hypersensitivity syndrome leading to reversible
myocarditis. Can J Clin Pharmacol 2005;12:e33-e40.

Chan YC, Tay YK, Ng SK. Allopurinol hypersensitivity syndrome and

15.

16.

17.

18.

19.

20.

21.

22.

acute myocardial infarction —two case reports. Ann Acad Med Singapore
2002;31:231-3.

Taliercio CP, Olney BA, Lie JT. Myocarditis related to drug
hypersensitivity. Mayo Clin Proc 1985;60:463-8.

Fenoglio JJ Jr, McAllister HA, Mullick FG. Drug related myocarditis. I.
Hypersensitivity myocarditis. Hum Pathol 1981;12:900-7.

Feldman AM, McNamara D. Myocarditis. N Engl J Med 2000;343:
1388-98.

Roujeau JC. Treatment of severe drug eruptions. J Dermatol 1999;26:
718-22.

Matsumori A, Igata H, Ono K, lwasaki A, Miyamoto T, Nisho R, et al.
High doses of digitalis increase the myocardial production of
proinflammatory cytokines and worsen myocardial injury in viral
myocarditis: a possible mechanism of digitalis toxicity. Jpn Circ J
1999;63:934-40.

Mason JW, O’Connell JB, Herkowitz A, Rose NR, McManus BM,
Billingham ME, et al; The Myocarditis Treatment Trial Investigators. A
clinical trial of immunosuppressive therapy for myocarditis. N Engl J
Med 1995;333:269-75.

MacNamara DM, Starling RC, Dec GW. Intervention in myocarditis and
acute cardiomyopathy with immune globulin:results from the randomized
controlled IMAC trial. Circulation 1994;100(Suppl 1):1-21.

AretzHT, Billingham ME, Edwards WD, Factor SM, FallonJT, Fenoglio
JJ Jr, et al. Myocarditis. A histopathologic definition and classification.
Am J Cardiovasc Pathol 1987;1:3-14.

Annals Academy of Medicine



