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SHORT COMMUNICATION
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Drug-induced hypersensitivity syndrome/drug reac-
tion with eosinophilia and systemic symptoms (DIHS/
DRESS) is a life-threatening adverse reaction characteri-
zed by skin rashes, fever, leukocytosis with eosinophilia
and/or atypical lymphocytosis, lymph node enlargement,
and liver and/or renal dysfunctions (1, 2). A wide variety
of other involvements have also been reported, including
limbic encephalitis, myocarditis, and gastrointestinal
disease, developing during the course of the disease
(3-5). It has been demonstrated that human herpesvirus
6 (HHV-6), Epstein-Barr virus (EBV) and cytomegalo-
virus (CMV) reactivate during the course of the disease
and some organ involvements are associated with these
herpesvirus reactivations (6, 7). Although haematological
abnormalities, such as leukocytosis, eosinophilia, and
atypical lymphocytosis, are characteristic symptoms
of DIHS/DRESS, little attention has been paid to other
haematological abnormalities, such as neutropaenia,
agranulocytosis, and leukemoid reaction, detected in the
course of the disease, even though these abnormalities
could induce life-threatening events (8—12). We report
here 2 patients who developed agranulocytosis in the
course of DIHS/DRESS.

CASE REPORTS

Patient 1. A 68-year-old man was started on allopurinol at 200
mg/day for hyperuricaemia in addition to pre-existing therapy
with cardiovascular drugs for more than 6 years. On day 30 of
treatment, he noted erythematous rashes on his thighs. Howe-
ver, intake of allopurinol was continued. The eruption spread
over the trunk, and high-grade fever appeared. He visited our
hospital on suspicion of drug eruptions on day 18 after onset.
On examination, axillary temperature was 40°C. Erythema-
tous eruptions on the trunk and extremities and facial oedema
were apparent (Fig. SIA'). Cervical lymphadenopathy was
present. No mucosal lesions were observed. He was promptly
admitted to the emergency department. Laboratory testing
on admission revealed: leucocytes 0.3 x 10°/1 (normal 3.5—
9.0 x 10°/1); neutrophils 0.03 x 10%/1; no eosinophils; lympho-
cytes 0.02 x 10%1; platelets 271 x 10%1; haemoglobin 11.1 g/
dl; and C-reactive protein (CRP) 6.7 mg/dl (normal <0.3 mg/
dl). Liver dysfunction was undetected on admission and renal
function was slightly affected by hyperuricaemia (blood urea
nitrogen (BUN) 27.4 mg/dl; creatinine (Cr) 1.2 mg/dl (normal
0.4-1.1 mg/dl)). Allopurinol was withdrawn immediately.
Testing of bone marrow aspirate revealed myeloid aplasia
with mild increases in atypical lymphocytes and macrophages.
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No evidence was seen of lymphoma or other haematological
malignancies. Granulocyte-colony stimulating factor (G-CSF)
and intravenous immunoglobulin at 5 g/day were administered
for 5 days. As high-grade fever continued, antibiotics were
started. During the appearance of agranulocytosis, atypical
lymphocytosis (2—11%) was detected. On day 24 after onset,
leucocyte count was normalized, but liver dysfunction ap-
peared (aspartate aminotransferase (AST) 276 U/l (normal
<33 IU/1); alanine aminotransferase (ALT) 159 TU/l (normal
<30 IU/1)). Renal function was also exacerbated (BUN 86.6
mg/dl; Cr 2.8 mg/dl). Seven days later, leucocytes overshot
to 21.3 x 10%/1 (neutrophil 81.0%; eosinophil 0.5%; monocyte
8%; lymphocyte 10%; atypical lymphocyte 0.5%). Liver and
renal functions showed further deterioration (ALT 303 IU/I;
BUN 76.0 mg/dl; creatinine 4.9 mg/dl), and the deterioration
of renal function required haemodialysis (Fig. S2A'). HHV-6
DNASs (2.5 x 10 copies/10° leucocytes) in peripheral blood and
anti-HHV-6 IgG antibody titre measured using the fluorescent
antibody method (640-fold) were determined 20 days after
the detection of agranulocytosis. These clinical and laboratory
findings satisfied the criteria for DIHS and the DRESS score
was 7 (13, 14). Despite administration of various antibiotics,
sepsis caused by catheter infection developed, and the patient
died suddenly of septic shock.

Patient 2. An 82-year-old woman with rheumatoid arthritis
had been treated with oral prednisolone (PSL) at 5 mg/day for
more than 10 years. Because of the deterioration of arthral-
gia, sulfasalazine 3,000 mg/day was added to PSL. Labora-
tory testing before starting sulfasalazine revealed: leucocytes
9.8 x 10%/1; neutrophils 5.7 x 10%/1; lymphocytes 3.3 x 10%/1,
platelets 233 x 10%/1; and haemoglobin 10.1 g/dl. After 35
days of sulfasalazine administration, the patient noticed ery-
thematous rashes on the upper extremities, then low-grade
fever appeared. She therefore decided to discontinue taking
these drugs on day 2 after onset, on suspicion of drug-induced
symptoms. Nevertheless, erythematous rashes extended to the
trunk and high-grade fever developed. On presentation, 3 days
after withdrawal of the drugs, erythematous eruptions were
observed all over the patient’s body and her temperature was
39.1°C (Fig. S1B"). No facial oedema, mucosal involvements,
or lymphadenopathy were found. She was immediately ad-
mitted to hospital. Laboratory studies on admission revealed:
leucocytes 0.9 x 10%/1; neutrophils 0.02 x 10%1; no eosinophils;
lymphocytes 0.49 x 10%/1; atypical lymphocytes 0.03 x 10°/1; mo-
nocytes 0.34 x 10%/1; platelets 208 x 10%/1; and haemoglobin 9.7
g/dl. Other biochemical examinations on admission revealed:
AST 159 1U/I; ALT 220 TU/I; lactate dehydrogenase 296 1U/I;
BUN 48.4 mg/dl; and creatinine 1.8 mg/dl. Treatment with G-
CSF and PSL at 60 mg/day was started. G-CSF was withdrawn
5 days later and PSL was tapered steadily (Fig. S2B'"). HHV-6
DNASs (9.5 % 10 copies/10° leucocytes) in peripheral leucocy-
tes and a significant increase in the anti-HHV-6 IgG antibody
titre were found 16 days after the detection of agranulocytosis.
Based on the clinical and laboratory findings, atypical DIHS
was diagnosed and the DRESS score was 5. Cardiac failure,
probably due to myocarditis, was observed 10 days after onset.
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DISCUSSION

Agranulocytosis is a severe form of neutropaenia, re-
presenting a decline in neutrophils to under 0.5 x 10%/1.
Many kinds of drugs can induce agranulocytosis,
including anti-thyroid drugs, anti-platelet agents, anti-
epileptic agents, and anti-inflammatory agents. Various
viral infections, such as influenza virus and herpesvi-
ruses, can also result in severe neutropaenia (15).

In patients 1 and 2, agranulocytosis was detected 48
and 40 days after initiation of allopurinol and sulfasa-
lazine administration, respectively. Both have been re-
ported to cause agranulocytosis. However, generalized
erythematous rashes and high-grade fever manifested
prior to the detection of agranulocytosis, and liver and
renal dysfunction developed just after or concurrently
with agranulocytosis and atypical lymphocytes in these
patients. Other characteristics, such as a long period of
drug intake, and detection of HHV-6 reactivation, were
also consistent with typical DIHS and definite DRESS
in patient 1. In patient 2, the swelling of lymph nodes
was unclear and most likely due to a long-term admi-
nistration of prednisolone for rheumatoid arthritis; she
was diagnosed as having atypical DIHS and probable
DRESS. Based on these findings, the appearance of
agranulocytosis was obviously not simply attributable
to the pharmacological actions of allopurinol or sulfa-
salazine, but most likely a symptom of DIHS/DRESS.

Little information is available regarding the appearance
of agranulocytosis in the setting of DIHS/DRESS. Based
on previously reported cases (8—11) and the 2 cases des-
cribed here, no particular trend in underlying diseases or
causative drugs was evident; the interval between onset
of DIHS/DRESS and detection of agranulocytosis was
2—-18 days (Table SI'), and the interval between drug
withdrawal and detection of agranulocytosis was 0-9
days. Considering the frequency at which agranulocytosis
was detected in patients with DIHS/DRESS at our institu-
tion (2 of 45 patients), agranulocytosis in the course of
this disease seems likely to have often been overlooked.

The pathomechanisms underlying agranulocytosis
in the course of DIHS/DRESS remain unclear. DIHS/
DRESS is generally considered a drug-induced disease,
primarily mediated by an expansion of drug-specific T
cells (16), and recent evidence has shown that organ fai-
lure may be associated with viral infections (6) and EBV
reactivation has been demonstrated in the early phase
of DRESS (7). Other herpesviruses, such as HHV-6 and
EBYV are also causative agents for agranulocytosis. Her-
pesvirus reactivations in the setting of DIHS/DRESS may
thus be involved in the appearance of agranulocytosis,
but the involvement of herpesviruses in the appearance of
agranulocytosis could not be clarified in the present cases.
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