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CASE REPORT s

Drug-induced Hypersensitivity
Syndrome Associated with

a Marked Increase in
Anti-paramyxovirus Antibody
Titers in a Scleroderma Patient

Taio Naniwa!l, Shinji Maedal, Hiroo Sawada?, Yuko Watanabe!, Tomoyo Osawal,
Yoshihito Hayami!, Shogo Banno!, Akimichi Morita® and Ryuzo Ueda!

ABSTRACT

Background: Drug-induced hypersensitivity syndrome (DIHS) is characterized by a severe multiorgan hyper-
sensitivity reaction that usually appears after prolonged exposure to certain drugs and may be related to reacti-
vation of herpes viruses. There have been few reports regarding the clinical association of DIHS with patho-
gens other than herpes viruses.

Case Summary: We report a case of scleroderma with DIHS associated with paramyxovirus infection. A 61-
year-old man with early diffuse cutaneous scleroderma with myositis and progressive interstitial pneumonia de-
veloped generalized erythema with high fever 3 weeks after taking sulfamethoxazole/trimethoprim. The diag-
nosis of DIHS was made based on the patient’s history of using an offending drug, clinical manifestations and
laboratory data showing peripheral eosinophilia with the presence of atypical lymphocytes. Virological tests
showed significant increases of antibody titers against mumps virus and parainfluenza virus type 2, which
strongly suggested that paramyxovirus infection occurred during the clinical course of DIHS.

Discussion: These findings suggest that paramyxovirus infection had contributed to the development of DIHS
in this patient and that there is a need to seek evidence of other viral infections in some cases of DIHS, espe-
cially those without herpes virus reactivation/infection.

KEY WORDS
cyclophosphamide, drug hypersensitivity, mumps virus, parainfluenza virus, sulfamethoxazole/trimethoprim

INTRODUCTION

Drug-induced hypersensitivity syndrome (DIHS) or
drug rash with eosinophilia and systemic symptoms
(DRESS) syndrome is characterized by a severe, po-
tentially fatal, multiorgan hypersensitivity reaction,
and has been reported to be associated with only a
limited number of drugs, such as anticonvulsants,
dapsone, allopurinol, sulfasalazine, and sulfamethoxa-
zole/trimethoprim.1’> A maculopapular rash that
often progresses to exfoliative erythroderma, fever,

lymphadenopathy, eosinophilia, atypical lymphocyto-
sis, liver dysfunction are the major clinical signs of
this syndrome that typically develops two to six
weeks after starting an offending drug. The patho-
genesis of this disease is not well defined, however,
several clinical studies have revealed possible etio-
logic roles of reactivation of members of the human
herpesvirus family, including human herpesvirus 6
(HHV-6), cytomegalovirus (CMV), and Epstein-Barr
virus (EBV).23,68

Paramyxoviridae, which includes the human
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Fig. 1 Diffuse erythema superimposed on the shiny and
tout skin in the face and neck (A). Widespread erythema-
tous macules and papules coalesced into diffuse erythema
in the lower limbs (B).

parainfluenza viruses, mumps virus, measles virus,
and human respiratory syncytial virus, is a single-
strand RNA virus.? Human parainfluenza viruse type
2, type 4, and mumps virus are classified in the genus
Rubulavirus, subfamily Paramyxovirinae, and share
common antigens with each other.911

There has been no report suggesting a possible as-
sociation between DIHS and paramyxovirus infection.
In the present report, we describe a case of a patient
with early diffuse cutaneous scleroderma who devel-
oped DIHS associated with a significant increase in
anti-mumps virus and anti-parainfluenza virus type 2
antibody titers, which strongly suggests active para-
myxovirus infection may have had some role in the
pathogenesis of DIHS in this patient.

CLINICAL SUMMARY

A 61-year-old man was admitted to this hospital in No-
vember 2004 because of fever, skin erythema, and
worsening of dyspnea. He had a past history of
mumps at the age of five, and pulmonary tuberculosis
at the age of thirty. The history of drug allergies was
unremarkable except for urticaria after taking a non-
steroidal anti-inflammatory drug. He had been in sta-
ble condition with mild exertional dyspnea due to pul-
monary emphysema, until June 2004, when he no-
ticed swelling in his lower legs and worsening of ex-
ertional dyspnea. Thereafter edematous skin thicken-
ing emerged and progressed rapidly from the ex-
tremities and face to the proximal portion of the
body, and he visited our hospital in July 2004. The
presence of diffuse skin thickening and a skin biopsy
revealed that he had diffuse cutaneous SSc. Myalgia,
elevated muscle enzymes, myogenic changes on the
single fiber electromyography, and high-resolution
computed tomography revealed that he also had
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myositis and interstitial pneumonia. Rapid progres-
sion of skin sclerosis with muscle and lung involve-
ment suggested very high disease activity with a poor
prognosis. Low dose corticosteroid and intravenous
cyclophosphamide were started from August 2004 to
suppress the progression of interstitial pneumonia,
myositis, and diffuse edematous skin lesion. Six
weeks before admission, low dose sulfamethoxazole/
trimethoprim was started for chemoprevention of
Pneumocystis jiroveci pneumonia. Three weeks before
admission, transient high fever with common cold-
like symptoms lasting for two days occurred and sub-
sequently skin rash in the trunk emerged. Intrave-
nous cyclophosphamide infusion was discontinued.
Subsequently, the skin rash temporarily disappeared.
One week before admission, fever and generalized
erythematous skin rash re-emerged and shortness of
breath worsened, after which he was admitted to this
hospital.

On admission, his temperature was 37.1C, pulse
90 beats per minute and regular, and blood pressure
80/63 mm Hg. The skin showed erythroderma in-
cluding facial erythema and findings consistent with
diffuse cutaneous scleroderma (Figs. 1A, B), but no
evidence of lymphadenopathy or hepa-
tosplenomegaly. Altered consciousness and head-
ache were absent. Chest exam revealed bilateral basi-
lar fine crackles. Major salivary gland or testicular
swelling were not present. Laboratory data on admis-
sion were as follows: WBC 20,900/pl (eosinophil 48%,
atypical lymphocyte 3%), hemoglobin 14.3 g/dl, plate-
let 203x103/pl, blood urea nitrogen 20 mg/dl, cre-
atinine 1.0 mg/dl, LDH 640 U/l, normal trans-
aminases, CK 339 IU/1, Aldolase 26.4 IU/1, CRP 0.72
mg/dl, IgG 2380 mg/dl, IgA 443 mg/dl, IgM 175 mg/
dl, IgE 975 IU/1, antinuclear antibodies x160 with
speckled pattern, and anti-Scl-70, anti-RNP was nega-
tive. A specimen of arterial blood, drawn while the pa-
tient was breathing ambient air, showed hypoxia with
hypocapnia (pCO2 28.2 Torr, pO2 60.1 Torr). The
urinalysis was unremarkable. The chest radiograph
and computed tomography showed progression of in-
terstitial pneumonia.

Hypersensitivity reaction due to sulfamethoxazole/
trimethoprim use was strongly suspected. With-
drawal of sulfamethoxazole/trimethoprim resulted in
a slight improvement in his skin rash and apparently
decreased the peripheral blood eosinophil and atypi-
cal lymphocyte counts. For the treatment of progres-
sive interstitial pneumonia, administration of intrave-
nous cyclophosphamide at 400 mg was re-started on
the eighth hospital day. On the tenth hospital day, he
developed a high fever with worsening of generalized
erythematous maculopapular rash that progressed to
exfoliating erythroderma. Peripheral blood eosino-
phil and atypical lymphocyte counts increased again.
High dose corticosteroid therapy starting with intra-
venous administration of methylprednisolone 0.25 g
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0.26 0.43
>128

Fig. 2 Clinical course. Abbreviations: CMV, cytomegalovirus; FA, fluorescence antibody test; HHV-6,
human herpes virus 6; HI, hemaglutinin inhibition test; HRP, horse radish peroxidase; IVCY, intravenous
cyclophosphamide; mPSL, methylprednisolone; PSL, prednisolone; QPCR, quantitative polymerase
chain reaction assay; ST, sulfamethoxazole/trimethoprim; VCA, viral capsid antigen. Viral antibody titers
without description of assay were measured by enzyme-linked immunosorbent assay. CMV pp65 (C7-
HRP) is the quantitative assay for CMV pp65 antigen positive leukocyte count in the peripheral blood de-
termined using horse radish peroxidase conjugated monoclonal antibody C7.

for three days, followed by 60 mg for three days, and
40 mg for 12 days immediately resolved his fever and
improved his skin rash and dyspnea. Thereafter the
dose of corticosteroid was gradually tapered without
relapse of fever, erythematous skin lesions, hemato-
logical abnormalities, or hypoxia. A chest CT ob-
tained 14 weeks after admission showed marked im-
provement of his interstitial pneumonia. Edematous
skin changes were slightly improved, however, the
modified Rodnan total skin thickness score was not
obviously changed (24 on admission, 23 at 3 months
after admission).

Virological tests showed significant increases in
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IgG and IgM antibody titers against the mumps virus.
Although there was a slight increase in HHV-6 DNA
measured by quantitative polymerase chain reaction
assay and CMV pp65 antigen positive leukocyte in pe-
ripheral blood measured by immunostaining using
monoclonal antibody C7, significant serological re-
sponses to HHV-6 and CMV were not demonstrated.
Furthermore, there were no significant increases in
antibody titers against human herpes simplex virus,
EBYV, measles, or rubella. Due to a possible serologi-
cal cross reactivity between the mumps virus and
parainfluenza virus, we retrospectively analyzed anti-
parainfluenza virus (typel—4) antibody titers by a he-
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Fig. 3 Microscopic examination of findings from a skin le-
sion on the middle portion of the left lower leg shows infiltra-
tion of mononuclear cells in the epidermis and perivascular
infiltration of lymphocytic cells in the dermis (A, hematoxylin-
eosin, original magnification of X20). Magnified image of
epidermis shows infiltration of lymphocytic cells in the epi-
dermis with necrotic keratinocytes and partial liquefaction
degeneration of basal cells (B, hematoxylin-eosin, original
magnification of X200).

magglutinin inhibition test and found a 4-fold in-
crease of anti-parainfluenza virus type 2 antibodies
between the preserved sera obtained before the onset
of DIHS and those on admission (Fig. 2).

PATHOLOGICAL FINDINGS

A skin biopsy specimen obtained from the erythema-
tous lesion of the patient’s left lower leg on admission
showed lymphocytic infiltration in the epidermis with
necrotic keratinocytes, partial liquefaction degenera-
tion of basal cells, and perivascular lymphocytic infil-
tration in the dermis (Figs. 3A, B). These findings
were compatible with the diagnosis of a drug erup-
tion.

DISCUSSION

The clinical findings of this patient consisting of a
high fever with maculopapular rashes progressing to
exfoliative erythroderma, marked eosinophilia, and
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atypical lymphocytosis, three weeks after starting sul-
famethoxazole/trimethoprim, lead us to consider the
diagnosis of DIHS elicited by sulfamethoxazole/
trimethoprim. Rapid worsening of interstitial lung dis-
ease after the onset of DIHS was thought to be due to
emergence of lung involvement of DIHS superim-
posed on scleroderma-related interstitial lung dis-
ease. Liver dysfunction, which can often be seen in
patients with DIHS, was not observed in this patient.

Although the etiology of DIHS has remained
largely unknown, human herpes viruses, especially
HHV-6, have been explored as a potential etiological
candidates in the pathogenesis of DIHS due to the
clinical similarities between DIHS and infection or re-
activation of the herpes virus family.2.3.12,13 Several re-
ports also showed possible etiological associations of
DIHS with cytomegalovirus, Epstein-Barr virus, hu-
man herpes virus-7 and human immunodeficiency vi-
rus,23,68,1216 though there have been few reports re-
garding possible etiological association of DIHS with
other pathogens.17.18

The novel finding of this case was that the signifi-
cant increase in anti-mumps virus IgG and IgM titers
were demonstrated in the course of DIHS. Mumps vi-
rus has been a well-known pathogen of epidemic pa-
rotitis, meningitis/encephalitis, hearing loss, orchi-
tis/oophoritis, and myocarditis. Mumps virus infec-
tions usually induce lifelong immunity and reinfection
of this virus is rare.10 Several in vitro studies showed
that the mumps virus could persistently infect human
synovial tissue cells or some human cell lines,19:20
however, latent mumps virus infection, as well as
parainfluenza virus, has not been clinically con-
firmed.10

Although reactivation of mumps virus in the course
of DIHS had never been confirmed by the demonstra-
tion of serological response to the mumps virus or
the elevated levels of viral genome or antigens in the
patients’ specimens, Shiohara T et al. reported that bi-
lateral swelling of the salivary glands with severe
xerostomia, suggesting mumps virus infection, was
frequently observed as an initial presentation of
DIHS.2! Such signs were not observed in our patient.

On the other hand, reinfection of human parainflu-
enza viruses, major pathogens of acute respiratory in-
fections, is common. Mumps virus and human parain-
fluenza virus type 2 belong to the subfamily Para-
myxovirvinae, genus Rubulavirus and share minor
common envelope antigens and have serological
cross-reactivity.22 Parainfluenza virus infections can
cause a rise of mumps antibody titers and contribute
to the lifelong stability of the anti-mumps antibody.10
Based on these view points, the increase in antibod-
ies to mumps virus and parainfluenza virus type 2
seen in this patient might be due to parainfluenza vi-
rus type 2 infection. Although there has been no re-
ports showing possible etiological associations of
DIHS with paramyxovirus infection, the relationship
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between the clinical symptoms and anti-viral immune
response in this patient suggest a possible etiological
role of paramyxovirus infection in the pathogenesis of
DIHS in this patient.

Another distinctive point of this case was the dete-
rioration after administration of cyclophosphamide
during the course of DIHS. We used cyclophos-
phamide prior to high-dose corticosteroids to sup-
press excessive immune reactions and to treat skin
and lung involvement, because the use of high-dose
corticosteroid in early diffuse scleroderma has been
reported as a risk factor or trigger of renal crisis?324
and cyclophosphamide has not been reported as an
offending drug in DIHS. Consequently, worsening of
skin and lung involvement with an increase of atypi-
cal lymphocyte and eosinophil counts in the periph-
eral blood was observed after administration of intra-
venous cyclophosphamide.

However, patients with DIHS may have a fluctuat-
ing course and the flare up of DIHS after administra-
tion of cyclophosphamide in this patient might not be
related to cyclophosphamide. Two possible modes of
action of cyclophosphamide that may induce deterio-
ration of DIHS are suggested from previous experi-
mental and clinical findings. First, administration of
cyclophosphamide has been shown to enhance viral
replications, which in turn induces deterioration of
DIHS.2526 The pretreatment with cyclophosphamide
enhanced the multiplication of influenza virus in
mouse models.2> In a patient with systemic lupus
erythematosus and human immunodeficiency virus
infection, serum levels of HIV-RNA increased after in-
travenous cyclophosphamide, and decreased after
cessation of cyclophosphamide.26 Second, cyclophos-
phamide induces immune deviation favoring eosino-
philic inflammation, which is a distinct hematological
finding of DIHS, in certain animal models and human
diseases.2729 In ovalbumin sensitized BALB/c mice,
cyclophosphamide worsened features of allergic pul-
monary inflammation in association with increased
production of IgE and Th2 cytokines by suppressing
regulatory T cells.2” In patients with multiple sclero-
sis, treatment with methylprednisolone plus cyclo-
phosphamide increased not only anti-CD3-induced
but antigen-driven I1-4 secretion by T cells, which
was associated with eosinophilia.28.29

In conclusion, we report a scleroderma patient who
developed DIHS after administration of sulfamethoxa-
zole/trimethoprim and cyclophosphamide and dem-
onstrate serological evidence of active paramyxovirus
infection during the course of DIHS. Administration
of cyclophosphamide worsened DIHS and high-dose
corticosteroid improved it. This case report suggests
that there is a need to seek evidence of other viral in-
fections in cases of DIHS without herpes virus reacti-
vation/infection, and that immunosuppression with
cyclophosphamide should not be used in the course
of DIHS. Further clinical and experimental studies
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are needed to clarify the pathogenesis of DIHS and
etiological associations of paramyxovirus or other vi-
ral infections and DIHS.
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