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Summary

Background. Drug-induced hypersensitivity syndrome (DIHS)/drug rash with
eosinophilia and systemic symptoms (DRESS) syndrome is characterized by late
disease onset, fever, rash, hepatic dysfunction, haematological abnormalities,
lymphadenopathy and often, human herpesvirus (HHV) reactivation. The diagnosis
of DIHS is based on the combined presence of these findings. Anticonvulsants are a
major cause of DIHS and may also cause Stevens—Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN). We examined whether SJS/TEN due to anticonvulsants
display similar clinical and laboratory features to those seen in DIHS.

Methods. Patients diagnosed with SJS or TEN due to anticonvulsants (n = 8) were
examined and their clinical features and laboratory findings were compared with
patients with anticonvulsant-related DIHS (n = 6).

Results. Seven of the eight patients with SJS/TEN developed symptoms > 3 weeks
after starting anticonvulsants. Hepatic dysfunction was present in six patients with
SJS/TEN and five patients with DIHS. Leucocytosis and/or eosinophilia was noted in
seven patients with SJS/TEN and four patients with DIHS. Only one patient in the
SJS/TEN group had atypical lymphocytosis; this was present in four patients with
DIHS. Reactivation of HHV-6 was detected in one of the four patients tested in the
SJS/TEN group, although it was seen in five of the six patients with DIHS.
Conclusions. SJS/TEN due to anticonvulsants may exhibit some clinical and labo-
ratory features of DIHS. The nature of the cutaneous involvement should be empha-
sized in the diagnosis of DIHS.

Introduction

abnormalities and lymphadenopathy. Reactivation of
several herpesviruses, such as human herpesvirus

Drug-induced hypersensitivity syndrome (DIHS)/drug
rash with eosinophilia and systemic symptoms (DRESS)
syndrome is a severe form of drug-induced reaction with
multiorgan involvement.' ™ DIHS is characterized by
fever, rash, hepatic dysfunction, haematological
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(HHV)-6, often occurs in the course of the disease.’™®
This syndrome is associated with several drugs, includ-
ing anticonvulsants (carbamazepine, phenytoin, pheno-
barbital, zonisamide), allopurinol, sulfasalazine, dapsone
and mexiletine, and typically develops 3—6 weeks after
commencement of the drug. Recently, diagnostic crite-
ria for DIHS® and a scoring system for determining the
likelihood of DRESS” have been proposed based on a
combination of both clinical features and laboratory
findings. However, there is confusion in the diagnosis of
DIHS/DRESS syndrome vs. Stevens—Johnson syndrome
(SJS)/toxic epidermal necrolysis (TEN),*'” although
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the skin lesions in SJS/TEN are different from those in
DIHS/DRESS.

Anticonvulsants are the most common cause of
DIHS, and also represent a major cause of SJS/
TEN.'1112 This raises the question of whether anti-
convulsants cause similar clinical and laboratory
features in both SJS/TEN and DIHS. We report the
clinical and laboratory findings in patients with
SJS/TEN and DIHS caused by anticonvulsants. The
results indicate that anticonvulsant-induced SJS/TEN
may display the clinical and laboratory features of DIHS,
notwithstanding the difference in cutaneous features.

Methods

Eight patients with anticonvulsant-related SJS (three
women) or TEN (three men, two women) (mean age
49.1 years; range 18-72) admitted to the Saitama
Medical Center between 2003 and 2007 were exam-
ined. The diagnosis of SJS [skin detachment of < 10% of
total body surface area (BSA)| and TEN (detachment of
> 30% of total BSA) was made both clinically and
histopathologically.

The anticonvulsant drugs responsible for SJS or TEN
were: zonisamide (n = 3), carbamazepine (n = 2), phe-
nytoin (n = 2) and phenobarbital (n = 1). Anticonvul-
sants were started in patients with the following
diseases: psychiatric diseases (n = 2), cerebral infarction
(n=1), brain tumour (n = 1), cerebral haemorrhage
(n = 1), brain surgery for cerebral aneurysm (n = 1)
and unknown cause (n = 2). With respect to the
management of SJS/TEN, seven patients were treated
with systemic corticosteroids, and one patient was
treated with intravenous immunoglobulin.

Cases of anticonvulsant-related DIHS (three men,
three women; mean age 54.7 years, range 27-71)
between 2006 and 2008 were examined. The anti-
convulsant drugs responsible for DIHS were carbama-
zepine (n = 5) and zonisamide (n = 1). Anticonvulsants
were started for the prevention of epilepsy (n = 4),
headache (n = 1) and trigeminal neuralgia (n = 1).
Systemic corticosteroids were given to five patients.

Any abnormal haematological, biochemical, micro-
biological and serological results were recorded. Skin
biopsies and histopathological examination were per-
formed in all cases of SJS/TEN and DIHS.

Results

Table 1 summarizes the clinical and laboratory findings
in the eight patients with SJS/TEN (patients 1-8). The
time elapsed between starting the drug and the onset of

symptoms was > 3 weeks (range 22-31 days) for all but
one patient. All patients had fever of > 38.5 °C.
Enlargement of lymph nodes was confirmed in one
patient, but was unknown in the other cases. Results of
laboratory examinations showed hepatic dysfunction
(alanine aminotransferase > 100 U/L (normal range
4-43 U/L) and/or y-glutamyl transferase > 100 U/L
(10-47 U/L)] in six of the eight cases. There were seven
patients with leucocytosis (> 11x 10°/L; normal range
3.3-8.6 x 10°/L) and four patients with eosinophilia
(> 0.7 x 10°/L; 0.07-0.45 x 10°/L). However, only
one patient had atypical lymphocytosis (> 5% atypical
lymphocytes; < 1%). HHV-6 IgG antibody titres were
examined in four patients on admission and on recovery.
In one patient, HHV-6 IgG titres increased from 1 : 10 to
1 : 1280, whereas no significant increases in HHV-6 IgG
titres were seen in the other three patients. The
lymphocyte transformation test (LTT) for drugs was
performed in six patients; positive results were seen in
four of the six patients, all of whom had positive LTTs
after recovery.

Cutaneous lesions included diffuse erythema with
target-like lesions, blisters and erosions (Fig. 1a). Hem-
orrhagic erosions on the lips and oral mucosa, and
conjunctival injection were seen in all cases. Histopatho-
logically, extensive eosinophilic necrosis of keratino-
cytes and subepidermal blisters were seen in all cases
(Fig. 1b). The mean time from onset to resolution of
skin lesions was 22.8 days (range 16—37 days). There
were complications of sepsis (n = 2) and pneumonia
(n=1).

The clinical and laboratory findings of six patients
with DIHS (patients 9-14) are also shown in Table 1.
The mean interval between commencement of the drug
and the onset of rash was 34.2 days (range 22-51). All
patients with DIHS had a fever of > 38.5 °C. The
enlargement of lymph nodes was seen in five of the six
patients with DIHS. Hepatic dysfunction was seen in five
patients. Haematological abnormalities, including leuc-
ocytosis, eosinophilia and/or atypical lymphocytosis
were seen in four. Anti-HHV-6 IgG titres were increased
in five patients with DIHS. In four of the five patients
tested, HHV-6 DNA was detected in the peripheral blood
by real-time quantitative PCR 17-55 days after the
onset of the rash. The cutaneous lesions of patients with
DIHS included erythroderma or exfoliative dermatitis
with oedema on the face and limbs (Fig. 2a). Haemor-
rhagic mucocutaneous involvement was not seen in
any patient. Histopathologically, focal liquefaction
degeneration of the basal layer, exocytosis of lympho-
cytes and a superficial perivascular lymphocytic
infiltrate, often with extravasation of erythrocytes, were
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Figure 1 (a) Extensive epidermal detachment on the thigh in a
patient with toxic epidermal necrolysis (TEN) (patient 8).

(b) Numerous necrotic epidermal keratinocytes and a
subepidermal blister in TEN (haematoxylin and eosin, original
magnification x 100).

commonly seen (Fig. 2b). The mean time from with-
drawal of the causative drugs to resolution of skin
eruptions was 28 days (range 16-53). DIHS was
complicated by pneumonia in one case.

Figure 2 (a) Drug-induced hypersensitivity syndrome (DIHS)
showing erythroderma (patient 9). (b) Exocytosis of lymphocytes,
subepidermal oedema and superficial perivascular lymphocytic
infiltration in DIHS (haematoxylin and eosin, original magnifica-
tion x 100).

Discussion

In this present study, we found that SJS/TEN due to
anticonvulsants shared some clinical and laboratory
features with DIHS, including delayed onset, fever,
prolonged clinical course, hepatic dysfunction and
haematological abnormalities such as leucocytosis and
eosinophilia. These findings seen in patients with
anticonvulsant-related SJS/TEN may differ from those
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in SJS/TEN caused by other drugs. In seven of the eight
patients with SJS/TEN, the time between starting the
drug and onset of the rash was 3—4 weeks, although it
has been reported that SJS/TEN usually occurs 1-
3 weeks after treatment initiation." Recently, an anal-
ysis of cases in Japan found that 67.6% of SJS cases and
80% of TEN cases developed within 2 weeks after
starting the drug.'*

Hepatic dysfunction and haematological abnormalities
have often been described in SJS/TEN.'*1> However, the
percentages of hepatic dysfunction (75%) and leucocy-
tosis (88%) in our patients with SJS/TEN were greater
than those in previous reports (31-55.6% and 31%,
respectively).!*> Thus, the delayed onset, hepatic and
haematological abnormalities may be more common in
anticonvulsant-related SJS/TEN. Although the delayed
onset, prolonged clinical course, hepatic dysfunction and
haematological abnormalities are considered character-
istic of DIHS, they may also be seen in other adverse drug
reactions caused by anticonvulsants. In contrast, atyp-
ical lymphocytosis was rarely seen in our cohort of
patients with SJS/TEN. This may be related to the fact
that reactivation of HHV-6 rarely occurs in patients with
SJS/TEN. %17 Indeed, reactivation of HHV-6 was seen in
only one of the four patients tested, although it was
detected in five of the six patients with DIHS. Thus,
reactivation of HHV-6 and atypical lymphocytosis seem
to be more specific to DIHS, as described previously.*°

As DIHS is characterized by the presence of several
clinical and laboratory features, diagnostic criteria for
DIHS have recently been proposed by a Japanese
consensus group.® Using this, some of our cases of
anticonvulsant-related SJS/TEN satisfy five of the seven
criteria for DIHS. If clinicians do not pay careful attention
to the precise morphological features of the skin eruption,
such cases may be regarded as atypical DIHS. In this
regard, Wolf et al. pointed out that the confusion in the
diagnosis of DRESS syndrome vs. SJS/TEN is due to a flaw
in the classification of the drug eruptions.'® Although
cutaneous drug-related reactions (SJS/TEN, fixed drug
eruption and urticaria/angioedema) are classified
according to their cutaneous features, the diagnosis of
DIHS depends on a combination of clinical features and
laboratory findings. In the criteria for DIHS, the rash is
not fully defined. DIHS typically begins with a maculo-
papular rash, which progresses to an erythroderma or
exfoliative dermatitis, often with oedema on the face and
limbs.*® A bullous appearance, which is caused by
subepidermal oedema and is not due to extensive necrosis
of keratinocytes, may be seen in some cases. There is no
haemorrhagic mucocutaneous involvement as seen in
SJS/TEN. Thus, the nature of the skin involvement in

© 2009 The Author(s)
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DIHS is quite different from those in SJS and TEN.
Therefore, a clear description of the cutaneous feature of
DIHS should be established in the diagnostic criteria to
exclude SJS/TEN.

In conclusion, several of the clinical and laboratory
features seen in DIHS may also be present in SJS/TEN
due to anticonvulsants. Greater emphasis should be
placed on the nature of the eruption in the diagnosis of
DIHS.

References

1 Roujeau JC, Stern RS. Severe adverse cutaneous reactions
to drugs. N Engl | Med 1994; 331: 1272-8.

2 Shear NH, Spielberg SP. Anticonvulsant hypersensitivity
syndrome. In vitro assessment of risk. J Clin Invest 1988;
82: 1826-32.

3 Descamps V, Valance A, Edlinger C et al. Association of
human herpesvirus 6 infection with drug reaction with
eosinophilia and systemic symptoms. Arch Dermatol 2001;
137: 301-4.

4 Shiohara T, Inaoka M, Kano Y. Drug—induced hypersen-
sitivity syndrome (DIHS): a reaction induced by a complex
interplay among herpesviruses and antiviral and antidrug
immune responses. Allergol Int 2006; 55: 1-8.

5 Tohyama M, Hashimoto K, Yasukawa M et al. Association
of human herpesvirus 6 reactivation with the flaring and
severity of drug-induced hypersensitivity syndrome. Br |
Dermatol 2007; 157: 934-40.

6 Shiohara T, Tijima M, Ikezawa Z et al. The diagnosis of a
DRESS syndrome has been sufficiently established on the
basis of typical clinical features and viral reactivations. Br |
Dermatol 2007; 156: 1083—4.

7 Kardaun SH, Sidoroff A, Valeyrie-Allanore L et al. Vari-
ability in the clinical pattern of cutaneous side-effects of
drugs with systemic symptoms: does a DRESS syndrome
really exist? Br | Dermatol 2007; 156: 609-11.

8 Peyriere H, Dereure O, Breton H et al. Variability in the
clinical pattern of cutaneous side-effects of drugs with
systemic symptoms: does a DRESS syndrome really exist?
Br ] Dermatol 2006; 155: 422-8.

9 Petkov T, Pehlivanov G, Grozdev I et al. Toxic epidermal
necrolysis as a dermatological manifestation of drug
hypersensitivity syndrome. Eur ] Dermatol 2007; 17:422-7.

10 WolfR, Matz H, Marcos B et al. Drug rash with eosinophilia
and systemic symptoms vs toxic epidermal necrolysis: the
dilemma of classification. Clin Dermatol 2005; 23: 311-14.

11 Hussain W, Craven NM. Toxic epidermal necrolysis and
Stevens-Johnson syndrome. Clin Med 2005; 5: 555-8.

12 Knowles SR, Shear NH. Recognition and management of
severe cutaneous drug reactions. Dermatol Clin 2007; 25:
245-53.

13 Teraki Y, Murota H, Izaki S. Toxic epidermal necrolysis due
to zonisamide associated with reactivation of human her-
pesvirus 6. Arch Dermatol 2008; 144: 232-5.

Journal compilation © 2009 British Association of Dermatologists e Clinical and Experimental Dermatology 5



Toxic epidermal necrolysis due to anticonvulsants e Y. Teraki et al.

14 Yamane Y, Aihara M, Ikezawa Z. Analysis of

15

Stevens-Johnson syndrome and toxic epidermal necrolysis
in Japan from 2000 to 2006. Allergol Int 2007; 56:
419-25.

Kamaliah MD, Zainal D, Mokhtar N et al. Erythema mul-
tiforme, Stevens-Johnson syndrome and toxic epidermal
necrolysis in northeastern Malaysia. Int | Dermatol 1998;
37: 520-3.

16

17

Yeung CK, Ma SY, Hon C et al. Aetiology in sixteen cases of
toxic epidermal necrolysis and Stevens-Johnson syndrome
admitted within eight months in a teaching hospital.

Acta Derm Venereol 2003; 83: 179-82.

Kano Y, Inaoka M, Shiohara T. Association between
anticonvulsant hypersensitivity syndrome and human
herpesvirus 6 reactivation and hypogammaglobulinemia.
Arch Dermatol 2004; 140: 183-8.

© 2009 The Author(s)

Journal compilation © 2009 British Association of Dermatologists e Clinical and Experimental Dermatology



