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DAPSONE IS A DIAMINOPHENYL sulfone indicated for the
treatment of leprosy, to prevent malaria in travelers to en-

demic regions, and to treat several dermatologic conditions,
including dermatitis herpetiformis. Dapsone interferes with
the production of folate from para-aminobenzoic acid
(PABA). Because PABA is the main substrate for folate
synthesis by Pneumocystis carinii, dapsone is used in the
treatment of and prophylaxis against P carinii pneumonia in
patients infected with the human immunodeficiency virus
type 1.1-4

Common side effects of dapsone therapy include the de-
velopment of abnormal serum aminotransferase levels and
hemolysis in patients deficient in glucose-6-phosphate dehy-
drogenase (G6PD).5 A severe dapsone hypersensitivity syn-

drome, also known as the sulfone syndrome, has been
reported sporadically in the literature. This is characterized
by fever, rash, hemolytic anemia, atypical lymphocytosis,
and acute (rarely fulminant) hepatic injury.6 We report a case
of the sulfone syndrome in a patient with the acquired im-
munodeficiency syndrome (AIDS) who was receiving dap-
sone as primary prophylaxis against P carinii pneumonia.

Report of a Case
The patient, a 35-year-old homosexual man with AIDS,

was admitted to Stanford University Hospital with nausea,
vomiting, and jaundice. He had been diagnosed with Kapo-
si's sarcoma eight weeks before admission based on the
results of a biopsy of violaceous lesions on his legs. The
patient was being treated with trimethoprim-sulfamethox-
azole as prophylaxis against P carinii pneumonia. In retro-
spect, the patient had noted a coated tongue, fevers, night
sweats, and the skin lesions on his legs for a year. Six weeks
before admission, he was randomly assigned to the dapsone
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treatment arm of a P carinii pneumonia prophylaxis proto-
col, and trimethoprim-sulfamethoxazole was discontinued.
He received 50 mg ofdapsone orally twice a day and 200 mg
of zidovudine orally five times per day. At the time of study
entry, his laboratory tests revealed a hemoglobin level of 140
grams per liter (14 grams per dl), a hematocrit of0.40 (40%),
normal serum liver function test values, a G6PD activity of
45 minutes (normal 0 to 60 minutes), and a total T-helper
lymphocyte count of 0.168 x 109 per liter (168 per ul).

He continued to have night sweats and occasional low-
grade fevers after dapsone therapy was begun. Two weeks
before admission his hemoglobin level was 103 grams per
liter (10.3 grams per dl) and his hematocrit was 0.302
(30.2%). One week before admission, chills and fever to
40°C (104°F), anorexia, headache, nausea, dark urine, and
diarrhea developed. Three days before admission he had a
hematocrit of 0.24 (24%), a leukocyte count of 5.5 x 109 per
liter (5,500 per 1l), a bilirubin level of 63.27 ltmol per liter
(3.7 mg per dl), alkaline phosphatase 229 units per liter,
aspartate aminotransferase 772 units per liter, alanine amino-
transferase 650 units per liter, and lactate dehydrogenase
4,896 units per liter. The administration of dapsone and zi-
dovudine was discontinued. Two days before admission his
leukocyte count was 5.5 x 109 per liter, with 0.32 polymor-
phonuclear leukocytes, 0.04 band forms, 0.46 lymphocytes,
and 0.10 reactive lymphocytes. He continued to have chills,
sweats, and high fevers and in addition had dizziness with
standing and shortness of breath with minimal exertion. He
was admitted to Stanford University Medical Center for fur-
ther evaluation.

The patient's history was notable for a positive hepatitis B
surface antigen test. He had no history ofblood transfusions,
intravenous drug abuse, or alcoholism and no known drug
allergies. He was taking no medications other than zidovu-
dine and dapsone during the six weeks before being admitted
to hospital.

On physical examination, he was jaundiced and appeared
toxic. His temperature was 38.6°C (101.5°F), blood pres-
sure 120/80 mm of mercury, pulse 80 per minute, and respi-
rations 20 per minute. There were no orthostatic changes in
blood pressure or pulse. Skin lesions consistent with Kapo-
si's sarcoma were noted on the lower extremities, the right
groin, the soft palate, and the left side of the face. Scleral
icterus was present. A funduscopic examination revealed
cotton-wool spots bilaterally. The tongue was coated white,
and there were small, mobile, tender anterior cervical and
left axillary lymph nodes. The results of respiratory and
cardiovascular examinations were normal. The abdomen was
soft with normal bowel sounds; the right upper quadrant was
tender to palpation. His liver measured 15 cm by percussion
and was palpable 3 cm below the right costal margin. His
spleen was palpable 2 cm below the left costal margin.
Results of the genital, rectal, and neurologic examinations
were normal.

Laboratory data on admission were significant for 2+
bilirubinuria. Testing resulted in a hemoglobin level of 79
grams per liter (7.9 grams per dl), a hematocrit of 0.238
(23.8%), a mean corpuscular volume of 122 fl, and a reticu-
locyte count of 37 x 10-3 (3.7%). The leukocyte count was
8.5 x 109 per liter (8,500 per vl), with 0.26 polymorphonu-
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ABBREVIATIONS USED IN TEXT
AIDS = acquired immunodeficiency syndrome
G6PD = glucose-6-phosphate dehydrogenase
PABA = para-aminobenzoic acid

clear leukocytes, 0.11 band forms, 0.44 lymphocytes, and
0.19 reactive lymphocytes. A peripheral smear showed nu-
merous atypical lymphocytes, spherocytes, schistocytes, and
macrocytes. Results of direct and indirect Coombs' tests
were unremarkable. Haptoglobin measurement and a Heinz
body preparation were not done. Levels of serum electro-
lytes, blood urea nitrogen, and creatinine were within nor-
mal limits. The total bilirubin level was 104.3 ,tmol per liter
(6.1 mg per dl), with a direct-reacting bilirubin of 87.2 Amol
per liter (5.1 mg per dl). Other laboratory values were alka-
line phosphatase, 329 units per liter; alanine aminotrans-
ferase, 1,159 units per liter; aspartate aminotransferase,
1,099 units per liter; and lactate dehydrogenase, 4,961 units
per liter. The serum albumin level was 37 grams per liter and
the prothrombin time was 14.0 seconds.
A chest radiograph showed a normal cardiomediastinal

silhouette and no parenchymal infiltrates. An abdominal ul-
trasonogram revealed a homogeneous liver without focal
masses or biliary tract abnormalities but with splenomegaly.
Assays revealed no antibodies to hepatitis A and D but did
detect hepatitis B surface antigen and hepatitis B e antigen.

The patient was treated with intravenous ampicillin, gen-
tamicin sulfate, and clindamycin; these were discontinued
when blood cultures showed no growth after 48 hours. He

received intravenous fluids and transfusions of packed eryth-
rocytes. He did not receive corticosteroid treatment. He con-
tinued to have a high fever, and the aminotransferase
abnormalities progressed over the first five hospital days. He
developed a maculopapular rash on the trunk and extremities
on the fourth hospital day, which was thought to be a reaction
to treatment with intravenous ampicillin.
A liver biopsy done on the third hospital day revealed

lobular and portal infiltrates with mononuclear and polymor-
phonuclear (predominantly eosinophilic) granulocytes;
granulomas and eosinophilic bodies were present throughout
the lobule (Figure 1). There was normal lobular architecture
with no fibrosis or lobular collapse. No intranuclear or cyto-
plasmic inclusion bodies were identified.

The presence of infectious agents known to cause acute
granulomatous hepatitis was ruled out by the following tests:
serologic assays were negative for immunoglobulin M anti-
bodies to cytomegalovirus; shell vial cultures were negative
for cytomegalovirus; cultures of the liver biopsy specimen
for bacterial, mycobacterial, fungal, and viral agents showed
no growth; and peripheral blood cultures did not grow Myco-
bacterium avium-intracellulare or other pathogens.

The patient's fever, systemic symptoms, rash, and serum
aminotransferase abnormalities resolved over 10 days (Fig-
ure 2), and the patient was discharged from the hospital. Two
weeks after discharge his serum aminotransferase levels
were nearly normal. Zidovudine was reinstituted at the pre-
vious dosage, and pentamidine 300 mg was given monthly by
aerosolization. The patient has had no recurrence of hepatitis
or anemia. He remains positive for hepatitis B surface anti-
gen and hepatitis B e antigen.

Discussion
This case illustrates that treatment with relatively low

doses of dapsone can result in hemolytic anemia and the
sulfone syndrome, even in patients with normal G6PD activ-
ity. Dapsone is metabolized to N-hydroxyl, diaminodiphenyl
sulfone (NOH-DDS); this compound has a mild oxidant ac-
tivity, and mild methemoglobinemia and hemolysis occur in
most persons treated with dapsone. The hemolysis is accen-
tuated, resulting in anemia in patients who are G6PD defi-
cient and in those treated with high doses for prolonged
periods.5 Hemolysis has been reported independent of as
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Figure 1.-Liver biopsy findings included Top, panlobular mixed mononuclear
and polymorphonuclear infiltrate (hematoxylin and eosin stain; original mag-
nification x 100) and Bottom, a well-formed portal granuloma with a giant cell
(hematoxylin and eosin stain; original magnification x 200).
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Figure 2.-The graph shows the time course of abnormal liver tests in the
patient. t = time of liver biopsy, -= ALT= alanine aminotransferase (normal
7 to 56 lU/liter), - -= alkaline phosphatase (normal 43 to 122 lU/liter), .--= to-
tal bilirubin (normal 0.2 to 1.0 mg/dl).
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well as coincident with the sul-
fone syndrome.6 In the present
case, there was a mild reduction
ofthe hematocrit within the first
two weeks of therapy. In the
third week a dramatic hemoly-
sis was seen coincident with the
cholestatic hepatitis and fever,
which resolved after treatment
with dapsone was discontinued.
The methemoglobin level was
not measured.
A dapsone hypersensitivity

syndrome was first alluded to by
Lowe and Smith in 1949 when
they noted a 2% incidence of ex-
foliative dermatitis among pa-
tients treated with dapsone for
leprosy. I In the subsequent dec-
ade, the sulfone syndrome was
described as a mononucleosis-
like syndrome characterized by
exfoliative dermatitis, hepato-
megaly, jaundice, splenomeg-
aly, lymphadenopathy, and a
predominance of peripheral
mononuclear cells in ten pa-
tients treated for less than two
months with dapsone for lep-
rosy8'9 and in three malnour-
ished patients who were treated
for six weeks with dapsone for
tuberculosis. 10 Liver biopsies in
the patients with tuberculosis
revealed extensive liver necro-
sis in one and focal necrosis in
the other two.

Since the original descrip-
tion, there have been similar re-
ports in patients who were
treated with dapsone for lep-
rosy"1 and for many derma-
tologic disorders.6' 12-16 The
dosage ofdapsone in these cases
ranged between 50 and 300 mg
per day. Four were receiving
100 mg or less of dapsone per
day. With relatively low doses
of oral dapsone in most of the
cases, the serum concentrations
achieved would likely be lower
than those associated with he-
patotoxicity. In addition, the
findings of a peripheral blood
mononuclear cell predomi-
nance-an exfoliative dermati-
tis and granuloma formation
with eosinophilia-suggest a
delayed hypersensitivity reac-
tion. Therefore, the sulfone
syndrome is most likely a hy-
persensitivity reaction rather
than a toxic reaction.
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6,8-17By reviewing the 21 reported cases, we can make
several generalizations concerning the sulfone syndrome:

* all cases occurred within two months of the patients'
starting dapsone treatment;

* all patients had fever; and
* all but three patients had a rash and evidence of hepatic

injury (hepatomegaly, jaundice, or hyperbilirubinemia).

There were 15 cases with lymphadenopathy and 6 cases with
splenomegaly. A predominance oflymphocytes was reported
in 15, and atypical lymphocytosis was noted in 4 cases. He-
molytic anemia was reported in 6 patients. Table 1 summa-
rizes these case reports.

Our patient has the following features in common with
other patients reported with the sulfone syndrome: onset of
illness within two months of initiating treatment, fever, jaun-
dice, hepatomegaly, lymphadenopathy, atypical lymphocy-
tosis, hemolytic anemia, elevated aminotransferase levels,
and a liver biopsy revealing granulomas with a panlobular
eosinophilic infiltrate. Although the histologic differential
diagnosis of granulomatous hepatitis is extensive,"8 our pa-
tient's clinical course was characteristic of an acute toxic
injury, and the presence of a large number of eosinophils
supports the histologic diagnosis of an allergic granuloma-
tous reaction.19 The presence of infectious agents known
to cause acute granulomatous hepatitis was ruled out, no
drug or toxic exposure was reported by the patient other
than the use of zidovudine and dapsone, and subsequent
challenge with zidovudine has not resulted in a recurrence of
his hepatitis.

We think that this is the first report of the sulfone syn-
drome occurring in a patient with AIDS in whom Pneumo-
cystis carinii pneumonia prophylaxis was the indication for
dapsone use. The dose of dapsone used was relatively high,
in accordance with the AIDS Cooperative Treatment Group
081 protocol, but the evidence suggests a hypersensitivity
reaction rather than a dose-related adverse effect. Given the
probable widespread use of dapsone for treating AIDS pa-
tients in the future, physicians should be alert for other cases
of the sulfone syndrome.
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Odontoid Osteomyelitis
An Unusual Presentation of
an Uncommon Disease
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OSTEOMYELITIS ofthe upper cervical vertebrae is rare. There
have been few published reports, and these have stressed
the difficulties inherent in making the diagnosis. It5 Virtually
all patients have had some underlying chronic disorder, such
as long-standing diabetes mellitus2-4 or intravenous drug
abuse.5 We therefore report a case of odontoid osteomyelitis
that occurred in a previously healthy person. The diagnosis
in this patient was promptly made using magnetic resonance
imaging (MRI). Although experience with this imaging tech-
nique in evaluating cases of suspected osteomyelitis is gradu-
ally expanding,6-8 this is the first instance, to our knowledge,
in which MRI has been applied in the diagnosis of cervical
osteomyelitis.

Report of a Case
The patient, a 57-year-old man, was seen because he had

had persistent neck pain, tactile fever, and sore throat for
three weeks. The neck pain was not alleviated by local heat
compresses or by taking ibuprofen. He was not given antibi-
otics. He had no history of surgical procedures or trauma of
the neck and no evidence of underlying disease. Although he
occasionally drank large amounts of alcohol, this had not
caused medical problems, nor had it interfered with his work
for 25 years as an aircraft assembler.

On physical examination, he was well developed and in
no acute distress. His temperature was 37.9°C. The pharynx
was swollen and edematous, and lateral movement of the
neck was notably impaired. There were no other abnormal
physical findings.

(Ruskin J, Shapiro S, McCombs M, Greenberg H, Helmer E: Odontoid
osteomyelitis-An unusual presentation of an uncommon disease. West J
Med 1992 Apr; 156:306-308)
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