
OBSERVATION

Cytomegalovirus Disease During Severe
Drug Eruptions

Report of 2 Cases and Retrospective Study of 18 Patients
With Drug-Induced Hypersensitivity Syndrome

Yusuke Asano, MD; Hiroaki Kagawa, MD; Yoko Kano, MD; Tetsuo Shiohara, MD

Background: Overt cytomegalovirus (CMV) disease is
a serious viral infection that usually occurs in immuno-
compromised patients but rarely in immunocompetent
patients. Cutaneous lesions, albeit rare, occur as late sys-
temic manifestations of CMV infections and are usually
fatal.

Observations: We describe 2 patients with drug-
induced hypersensitivity syndrome (one end of a spec-
trum of severe drug eruptions) who subsequently devel-
oped cutaneous CMV ulcers at unusual sites, such as the
trunk; this occurrence was immediately followed by gas-
trointestinal manifestations, which were fatal in 1 pa-
tient. To identify factors predictive of CMV disease, we

retrospectively investigated the prevalence of CMV re-
activation during drug-induced hypersensitivity syn-
drome in 18 patients. In this analysis, patients were di-
vided into 2 groups depending on the positivity of CMV
DNA in the blood.

Conclusions: Older and male patients with antecedent
high human herpesvirus 6 DNA loads are at risk for CMV
disease irrespective of corticosteroid administration. A
rapid reduction in white blood cell numbers is also pre-
dictive of the onset of CMV disease.
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O VERT CYTOMEGALOVIRUS

(CMV) disease, predomi-
nantly induced by reac-
tivation of latent CMV,
can be produced in an

immunosuppressed host, such as organ
transplant recipients, patients with AIDS,
and those receiving immunosuppressive
agents,1 but rarely in immunocompetent
individuals. Although CMV disease in an
immunosuppressive setting usually pre-
sents as visceral disease ranging from pneu-
monia to various other, widely dissemi-
nated, diseases,2 cutaneous manifestations
are rare and variable; they include skin ul-
cerations, morbilliform eruption, pur-
pura, vesiculobullous lesions, nodules,
papular eruptions, and verrucous le-
sions, regardless of whether the CMV is
specific or nonspecific.3-6 These lesions oc-
cur as late systemic manifestations of CMV
infections and are usually fatal.7-9 Be-
cause the localized CMV ulceration usu-
ally seen in these patients has a predilec-
tion for the genital or perineal area,10

cutaneous ulcers located in other areas are
not usually regarded as signs of cutane-
ous CMV infection. In particular, the de-
velopment of cutaneous CMV ulcers on the
trunk is rare in the human immunodefi-
ciency virus–negative population.11 We de-

scribe 2 patients with drug-induced hy-
persensitivity syndrome (DIHS), a life-
threatening multiorgan system reaction
caused by a few drugs,12-14 who subse-
quently developed cutaneous CMV ul-
cers on the trunk. This event was eventu-
ally followed by the development of
gastrointestinal manifestations, which were
fatal in one patient but not in the other.
On the basis of the severity of complica-
tions caused by CMV reactivations, we ret-
rospectively analyzed factors involved in
the development of CMV disease in 18 pa-
tients with DIHS treated at Kyorin Uni-
versity Hospital.

REPORT OF CASES

CASE 1

A 74-year-old man had a 3-week history of
progressively worsening generalized ery-
thematous rashes. Seven weeks earlier, he
had been prescribed mexiletine hydrochlo-
ride, 100 mg/d, for arrhythmia. On day 31
of medication use, the eruption began with
erythema on his chest and gradually wors-
ened during the next 2 weeks. Four days af-
ter the patient stopped treatment with mexi-
letine, the eruption rapidly spread across the
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trunk and extremities and was accompanied by a high-
grade fever. He was admitted to the hospital with suspi-
cion of having DIHS. Laboratory tests revealed leukocyto-
sis (white blood cell count, 14 500/µL [to convert to �109

per liter, multiply by 0.001] [reference range, 3500-8000/
µL]), with eosinophilia of 17% (to convert to a proportion
of 1.0, multiply by 0.01) and atypical lymphocytosis of 5%
(to convert to a proportion of 1.0, multiply by 0.01), and
liver dysfunction. The medical history of the patient was
significant for coronary artery disease since 2001, which
had required percutaneous coronary intervention.

The diagnosis of DIHS was made, and oral predniso-
lone (50 mg/d) therapy was begun. One week after start-
ing systemic prednisolone therapy, there was signifi-
cant improvement in his condition, and the erythematous
rashes faded. On hospital day 16, 2 days after the oral
prednisolone dose was tapered to 40 mg/d, he devel-
oped multiple 8- to 10-mm ulcerated erythematous
plaques and papules with raised borders on his trunk
(Figure 1). The eruption began suddenly, and the pap-
ules were distributed mainly on the upper back. Skin bi-
opsy showed cytomegalic cells with a characteristic “owl’s
eye” intranuclear inclusion in the upper dermis
(Figure 2A). The CMV infection was confirmed by the
use of immunohistochemical analysis (CMV monoclo-
nal antibody) (Dako, Cambridgeshire, England)
(Figure 2B). Because his ulcerations did not improve with
oral prednisolone therapy, intravenous immunoglobu-

lin (0.1 g/kg/d) was administered, with significant im-
provement in his ulcerations. After the identification of
CMV infection in the biopsy specimens of these cutane-
ous ulcers, treatment with ganciclovir (200 mg/d intra-
venously) was added on hospital day 50, and the oral pred-
nisolone dose was gradually tapered to prevent relapse
of various symptoms of DIHS.

Although the ulcers showed gradual signs of healing,
the patient noticed abdominal distention and lower back
numbness, followed by abdominal pain on hospital day 47.
On hospital day 61, he suddenly experienced hemor-
rhagic shock caused by gastrointestinal bleeding, which in-
dicated the diagnosis of CMV enterocolitis; respiratory in-
sufficiency and unconsciousness followed. He died of
respiratory failure on day 84 of hospitalization. The clini-
cal course and laboratory findings are summarized in

Figure 1. Multiple ulcerated erythematous papules distributed across the
upper back (case 1). The inset shows a close-up view of the papules.

A

B

Figure 2. Histologic and immunohistochemical findings on the border of the
ulcer. A, Microscopic examination shows an acanthotic epidermis adjacent to
central epidermal necrosis and a superficial perivascular infiltrate of
lymphocytes and neutrophils (hematoxylin-eosin, original magnification
�40). The inset shows a higher magnification (�640) of the eosinophilic
intranuclear “owl’s eye” inclusion surrounded by a clear halo that sharply
demarcates it from the nuclear membrane. Skin biopsy of ulcerated
erythematous papules on the trunk shows cytomegalic cells with a
characteristic “owl’s eye” intranuclear inclusion in the upper dermis.
B, Immunohistochemical detection of cytomegalovirus antigens.
(cytomegalovirus monoclonal antibody, original magnification �40). The
inset shows monoclonal antibody for cytomegalovirus stains infiltrating cells
around the blood vessels (original magnification �160).
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Figure 3. A brief description of the sequential herpesvi-
rus reactivation observed in this patient has been previ-
ously published.15

CASE 2

An 81-year-old man was referred to Kyorin University
Hospital because of a 1-week history of fever and itchy
generalized erythematous rashes. One month before the
eruption appeared, the patient had begun to take allo-
purinol, 300 mg/d, for hyperuricemia. The eruption be-
gan on the neck and chest but quickly spread across the

entire body and was accompanied by a high-grade fever.
On examination, his temperature was 38.3°C and his

white blood cell count was 14 200/µL, with eosinophilia
of 28% without any atypical lymphocytes. Renal function
tests revealed a serum creatinine level of 33.7 mg/dL (to
convert to micromoles per liter, multiply by 88.4) (refer-
ence range, �22.0 mg/dL) and a serum urea nitrogen level
of 34 mg/dL (to convert to millimoles per liter, multiply
by 0.357) (reference range, 10-24 mg/dL). Skin examina-
tion revealedawidespreadmaculopapular eruptionacross
the entire body that coalesced into purpuric erythematous
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Figure 3. Clinical course and laboratory findings of case 1. CF indicates complement fixation; CMV, cytomegalovirus; EBV, Epstein-Barr virus; EIA, enzyme-based
immunoassay; FA, fluorescent antibody technique; HHV-6, human herpesvirus 6; and WBC, white blood cell. To convert platelet count to �109 per liter, multiply
by 1.0; WBC count to �109 per liter, multiply by 0.001.
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plaques on the lower legs. The face was edematous and
exudative, with yellowish small crusts. The suspected di-
agnosis was DIHS. Allopurinol therapy was discontinued
on day 1 of hospitalization. Corticosteroids were withheld
because of the patient’s history of hepatitis C virus infec-
tion due to blood transfusion, and he was treated with sup-
portive therapy. Fever persisted, however, and his physi-
cal status deteriorated during the first 12 days of hospi-
talization. From days 12 to 25 of hospital admission, the
patient received intravenous immunoglobulin (0.05 g/kg/
d); his fever and skin eruptions gradually improved.

On hospital day 25, he developed a 6-mm-diameter
red papule with central ulceration and urticarial ery-
thematous lesions on his trunk. Skin biopsy of the pap-
ule taken from the trunk showed perivascular lympho-
histiocytic infiltration in the dermis; cytomegalovirus
antigens were detected in mononuclear cells in the up-
per dermis by means of immunohistochemical analysis.
On the same day, his hemoglobin level suddenly de-
creased from 9.0 to 6.9 g/dL (to convert to grams per li-
ter, multiply by 10.0). Emergency endoscopic examina-
tion revealed gastric “punched-out” ulcers (Figure 4).
Endoscopic clipping and blood transfusion were per-
formed immediately. On the basis of these findings, cu-
taneous CMV infection probably associated with CMV
gastritis was diagnosed. Treatment with ganciclovir, 200
mg/d, was started. Cutaneous CMV ulcers and gastroin-
testinal bleeding improved after 2 weeks; the leukocyte
CMV load decreased from 3.2�103 per 106 leukocytes
to undetectable levels, and no CMV antigenemia was de-
tected 1 month after hospital admission.

RETROSPECTIVE ANALYSIS

On the basis of the severity of complications caused by CMV
reactivation,wereasoned that a retrospectiveanalysis should
be performed of patients who met the full criteria for DIHS.14

Between January 1, 2002, and December 31, 2006, 18 pa-
tients (10 men and 8 women; age range, 24-81 years; mean
[SD] age, 50.6 [4.2] years) who developed DIHS and were
treated at Kyorin University Hospital were enrolled in this
study. This study was approved by the institutional re-
view board at Kyorin University School of Medicine. Eigh-
teen patients with DIHS were CMV seropositive and were
examined for CMV load in sequential blood samples by
means of polymerase chain reaction (PCR) assay at bi-
weekly intervals for 10 weeks after onset; this was per-
formed as part of a standard operating procedure for de-
tectingsequentialherpesvirus reactivationat theDepartment
of Dermatology, Kyorin University School of Medicine, to
analyze the temporal appearance of and complications
caused by CMV reactivation. Overall, 6 of 18 patients (33%)
tested were positive for CMV DNA in the blood by means
of quantitative PCR assay, whereas 12 remained quantita-
tively PCR assay negative during surveillance, and none of
these patients had evidence of CMV disease. The 6 pa-
tients in whom CMV DNA was detected at least once were
included in the definition of “CMV DNA–positive DIHS.”
These patients were compared with the 12 patients in whom
CMV DNA was not detected, defined as “CMV DNA–
negative DIHS.” On average, treatment with systemic pred-
nisolone was initiated 3 to 5 days after the onset of symp-

toms suggestive of DIHS; the initial dose of prednisolone
used was 0.8 to 1.0 mg/kg/d. The prednisolone dose was
tapered to 50% in 6 weeks and to zero in 3 months gradu-
ally after full control was achieved. Results were analyzed
for statistical significance by the use of the paired t test and
Microsoft Excel (Microsoft Corporation, Redmond, Wash-
ington). Differences between groups were considered sig-
nificant at P� .05.

The results of this retrospective analysis are given in
Table 1 and Table 2. Patients with CMV DNA–positive
DIHS had an older mean [SD] age at onset than did those
with CMV DNA–negative DIHS (62.0 [7.8] vs 45.4 [4.2]
years), although not significant, and a male predomi-
nance. Human herpesvirus 6 (HHV-6) reactivations were
detected by means of PCR assay 3 to 4 weeks after DIHS
onset in both groups. However, HHV-6 DNA loads de-
tected were significantly higher in CMV DNA–positive DIHS
than in CMV DNA–negative DIHS (1.5�104 vs 7.5�101,
P=.01). No significant difference was detected in the in-
terval between onset and HHV-6 reactivation. In 4 of the
6 patients with CMV DNA–positive DIHS, CMV DNA was
initially detected 4 to 5 weeks after onset, but in 2 pa-
tients, the onset of CMV DNAemia occurred at 7 weeks.
All of the patients with CMV DNA–positive DIHS were
symptomatic, ranging from a low-grade fever to lumbago
on detection of CMV DNA in the blood. Four patients in
the CMV DNA–positive DIHS group (67%) were receiv-
ing immunosuppressive treatment with prednisolone, and
5 patients in the CMV DNA–negative DIHS group (42%)
were receiving prednisolone. These results indicate that both
groups included patients whose disease at presentation was
sufficiently severe to warrant systemic corticosteroids. The
median interval between initiation of prednisolone therapy
and the onset of CMV disease was 22 days (range, 14-49
days) in the CMV DNA–positive group. Gastrointestinal
CMV disease was observed in the 2 cases presented herein
only immediately after detection of CMV DNA in the blood.
Quantitation of PCR assay demonstrated a relationship be-

Figure 4. Arterial bleeding from “punched-out” gastric ulcerations on
endoscopic examination (patient 2).
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tween CMV load and disease severity: the highest level of
CMV DNA (3.4�103 genomes per 106 leukocytes) was de-
tected in case 1, when the patient developed fatal gastro-
intestinal CMV disease. White blood cell counts at the time
ofCMVreactivationwere significantly lower thanwere those
1 week before CMV reactivation in CMV DNA-positive
DIHS (Figure 5).

COMMENT

Because it is widely believed that cutaneous CMV dis-
ease arises from reactivation of a local latent virus or by
autoinoculation in periorificial areas by fecal, urinary, or
salivary shedding of CMV,10 CMV ulcers limited to un-
usual sites, such as the trunk, will go unrecognized un-
less a search is made to identify relevant pathogens. These

cases indicate the need for monitoring of CMV reactiva-
tion even in immunocompetent patients, particularly
when unexplained ulcers suddenly develop in patients
with DIHS, and suggest that a high index of suspicion
and early intervention may decrease morbidity, as in case
2. These cases raise the question of why CMV ulcers were
exclusively located on the trunk and shoulders, where
CMV ulcers are rarely seen, but not in the anogenital sites.
Although comprehensive explanations are unavailable,

Table 1. Characteristics of Patients With CMV DNA–Positive and CMV DNA–Negative DIHS

Patient
No./Sex/
Age, y

Underlying
Disease

Causative
Drug

Duration
Between Onset

and HHV-6
Reactivation,

wk

HHV-6
Load,

Maximuma

Systemic
Corticosteroids,

mg/d
Treatment
With IVIg

Alterations
in Anti-CMV

Antibody
CMV Load,
Maximumb

Detection
of CMV

Antigenemia

CMV DNA–Positive DIHS
1/M/74 Arrhythmia Mexiletine

hydrochloride
3 4.4 � 10 50 � 28.8 → 289.0 3.4 � 103 �

2/M/81 Hyperuricemia Allopurinol 3 2.9 � 103 0 � 16.8 → 42.2 4.0 � 102 �

3/M/68 Epileptic fits Phenobarbital 3 1.0 � 102 60 � 58.4 → 380.0 2.9 � 103 �

4/M/53 Celebral infarct Phenytoin 3 ND 0 � 8 → 64b 4.8 � 10 Not tested
5/M/68 Rheumatoid arthritis Salazosulfapyridine 3 4.5 � 103 50 � 12.5 → 156.0 3.2 � 103 �

6/F/28 Epilepsy Carbamazepine 3 9.4 � 104 70 � 41.4 → 580.0 2.7 � 102 �

CMV DNA–Negative DIHS
1/M/30 Psychotic disorder Carbamazepine 3 2.8 � 10 40 � NA NA NA
2/F/54 Epileptic fits Phenobarbital 3 ND 0 − NA NA NA
3/M/24 Epilepsy Phenobarbital 3 ND 60 � NA NA NA
4/F/68 Epilepsy Carbamazepine 4 3.0 � 105 60 − NA NA NA
5/M/39 Psychotic disorder Carbamazepine 3 ND 60 − NA NA NA
6/M/49 Psychotic disorder Carbamazepine 3 4.1 � 10 0 − NA NA NA
7/F/52 Epileptic fits Carbamazepine 4 ND 0 − NA NA NA
8/M/70 Neuralgia Carbamazepine 3 8.6 � 10 0 − NA NA NA
9/F/28 Psychotic disorder Carbamazepine 3 2.4 � 10 0 − NA NA NA

10/F/47 Brain tumor Phenytoin 3 2.4 � 10 30 − NA NA NA
11/F/36 Psychotic disorder Carbamazepine 3 ND 0 − NA NA NA
12/F/48 Psychotic disorder Carbamazepine 3 6.3 � 102 0 − NA NA NA

Abbreviations: CMV, cytomegalovirus; DIHS, drug-induced hypersensitivity syndrome; HHV-6, human herpesvirus 6; IVIg, intravenous immunoglobulin; NA, not
applicable; ND, not detected; �, yes; −, no.

aVirus DNA copies per 106 leukocytes.
bComplement fixation test.

Table 2. Statistical Data

CMV DNA
Positive
(n=6)

CMV DNA
Negative
(n=12) P Value

Age, mean (SD), y 62.0 (7.8) 45.4 (4.2) .06a

Sex, M:F, No. 5:1 5:7 .15b

HHV-6 viral load, meanc 1.5 � 104 7.5 � 101 .01a

Abbreviations: CMV, cytomegalovirus; HHV-6, human herpesvirus 6.
aUnpaired t test.
bFisher exact test.
cVirus DNA copies per 106 leukocytes.

Patient No.

3

1
2

4
5
6

2000

1000

1500

500

0
1 wk Before

CMV Reactivation

∗

CMV
Reactivation

W
hi

te
 B

lo
od

 C
el

l C
ou

nt
, /

µL

Figure 5. Alterations in white blood cell counts 1 week before and at the time
of cytomegalovirus reactivation in patients with cytomegalovirus
DNA–positive drug-induced hypersensitivity syndrome. The patient numbers
correspond to those in Table 1. *P=.04 (paired t test). To convert white
blood cell count to �109 per liter, multiply by 0.001.
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we suggest the presence of unrelated preexisting factors
that contribute to CMV reactivation in these lesions, which
may increase the risk of ulceration. In view of the pre-
vious observations that anogenital ulcers frequently
develop after erosive lesions associated with herpes sim-
plex virus infection in human immunodeficiency virus–
infected patients,16 a preceding herpesvirus reactivation
may play a pivotal role in CMV reactivation. Given the
potential interaction of HHV-6 with other herpesvi-
ruses in DIHS and the ability to activate Epstein-Barr vi-
rus, CMV, and human papillomavirus,17,18 it is attrac-
tive to suppose that the preceding HHV-6 reactivation
may have induced CMV reactivation, with the result of
the sequential development of CMV ulcers at a particu-
lar anatomical location. Indeed, the present sequential
analyses of patients with DIHS by means of real-time PCR
revealed a good correlation between the degree of pre-
ceding HHV-6 DNAemia and a clinically significant CMV
reactivation as evidenced by CMV antigenemia or a dra-
matic increase in leukocyte CMV loads. Other studies19

in the setting of bone marrow transplantation also dem-
onstrated that CMV reactivation is consistently pre-
ceded by HHV-6 reactivation. If so, patients with DIHS,
in which HHV-6 reactivation is commonly seen, would
be at risk for subsequent CMV disease.

Another intriguing question about these cases is which
factors are responsible for the development of CMV ul-
cers, which usually occur in the setting of immunosup-
pression. The risk factors associated with CMV disease are
those that affect cell-mediated immunity because cell-
mediated immunity is the critical host defense for prevent-
ing CMV reactivation. Could the widespread reactivation
of CMV be a mere complication of treatment with oral pred-
nisolone? In fact, in case 1, overt CMV disease developed
approximately 2 weeks after initiation of oral predniso-
lone therapy. However, after careful consideration of the
timing of overt CMV ulcers, we noted that the CMV ul-
cers developed soon after tapering the dose of oral pred-
nisolone. Although it is clear that long-term immunosup-
pression due to therapy with prednisolone will place a
patient at risk for CMV reactivation, the present patient (case
1) had been taking prednisolone for only 2 weeks before
the onset of CMV ulcers: such short-term prednisolone
therapy is unlikely to be the major cause of CMV disease.
Indeed, recent investigators20 found no significant ad-
verse outcomes associated with short-term use of pred-
nisolone in advanced human immunodeficiency virus in-
fection. Alternatively, this patient may have had a
background of quiescent CMV disease before the onset of
DIHS. Cytomegalovirus infection may have already been
established before the onset, although it had not been clini-
cally recognized.

Unrecognized CMV infection in immunocompro-
mised patients may often lead to exacerbation of their
underlying diseases and even death, as with patient 1.
Because gastrointestinal CMV diseases, in particular, are
unpredictable and often take a rapidly fatal course in these
settings, a high index of suspicion and early recognition
are needed for efficient management of patients who un-
dergo immunosuppressive therapy. Despite the docu-
mentation of a range of cutaneous and gastrointestinal
manifestations, the synchronous occurrence of skin ul-

cers and gastrointestinal ulcers as shown in patients 1
and 2 herein has rarely been reported. The present cases
indicate that cutaneous ulcers that occur in an unusual
site as a relatively late systemic manifestation of DIHS
would usually portend a fatal course. According to the
retrospective study, CMV disease or CMV reactivation
would occur during a predictable time course: in most
patients with CMV DNA–positive DIHS, CMV DNA was
detected during a critical 4- to 5-week period after on-
set, when patients often receive immunosuppressive
agents and are at risk for infection. Consistent with this
observation, Seishima et al21 noted that CMV reactiva-
tion in all 7 patients with DIHS detected on days 32 to
51 after onset, a time that corresponded to 10 to 21 days
after HHV-6 reactivation; however, in these patients, no
fatal CMV disease developed, and risk factors for fatal dis-
ease were not provided. The results of the retrospective
study indicate that aged, particularly older than 60 years,
and male patients with DIHS are at risk for overt CMV
disease approximately 4 to 5 weeks after onset and that
a rapid reduction in white blood cell counts may be a use-
ful predictor of CMV disease. Thus, we, for the first time,
to our knowledge, provide clinical factors predictive of
the onset of fatal gastrointestinal CMV disease in set-
tings that are not overtly immunocompromised.

Given the extremely high mortality rate of this infec-
tion, CMV disease, in particular, gastrointestinal CMV
disease, must be ruled out in patients with DIHS, who
developed inconspicuous ulcers 4 to 5 weeks after the
onset of DIHS, coincident with a rapid reduction in white
blood cell counts. Whether earlier treatment with gan-
ciclovir would have altered the fate of these patients with
CMV reactivation is unclear because previous articles22

described that many immunocompromised patients who
showed cutaneous ulcers as a late systemic manifesta-
tion died within 2 weeks after onset. Nevertheless, early
consideration and identification of CMV reactivation by
means of PCR analyses are crucial for the establishment
of the diagnosis in otherwise difficult-to-treat ulcers and
for the improvement of the prognosis.
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