Letter

Mice lacking functional EGFR have thin and immature
skin. In addition, inhibition of EGFR signaling in basal
keratinocytes leads to growth abnormalities and epidermal
detachment (4). Since acneiform papules result from skin
fragility due to inhibition of EGFR (5), these papules may
occur not only on seborrheic areas but also on areas of minor
pressure and shear. Finally, these papules or pustules may
develop into pressure sore-like ulcers because of the skin’s
fragility. In other words, pressure sore-like ulcers are a kind
of Koebner phenomenon associated with EGFR inhibitors.

On initiation of anti-EGFR therapy, skin care to reduce skin
toxicity, such as the use of emollient cream and staying out
of the sun, has been recommended. However, management to
avoid pressure sore-like ulcers has not been proposed before.
Therefore, we argue for the need for preventive management
to reduce pressure sore-like ulcers when starting EGFR
inhibitor therapy. Management options include repositioning,
use of higher-specification foam mattresses and seat cushions,
and limiting the length of time spent sitting in a chair without
pressure relief.
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Letters to the Editor

depigmentation. Moreover, evaluation is desirable for the possi-
bility of hair depigmentation being a halimark of efficacy of TKI.
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Pazopanib-induced leg ulcer in a patient with malignant

fibrous histiocytoma

Dear Editor,

Pazopanib is an oral, multi-targeted, tyrosine kinase inhibitor
that has recently been approved for advanced soft tissue sar-
coma. We herein report a patient with malignant fibrous histio-
cytoma treated with pazopanib who developed severe leg
ulcers without progression of lung metastasis.

An 84-year-old Japanese woman noticed a red nodule on
her right forearm and visited a clinic in March 2012. Histopath-
ological findings of the skin biopsy specimen were suggestive
of soft tissue sarcoma and she was referred to our hospital. A
firm, immobile, red tumor measuring 45 mm x 35 mm in diam-
eter was noted (Fig. 1a). Additional radiological examinations
revealed no metastasis. Surgical local excision was performed
and positive deep margins were evident histologically. Atypical
spindle cells with bizarre nuclei increased in vague intricate
pattern. Immunohistochemical results were not positive for S-
100, CD34, CD68, smooth muscle actin or desmin. Therefore,
diagnosis was pleomorphic malignant fibrous histiocytoma with
pT1aNOMO (stage IA). Five months later, the red nodule
recurred at the same site, and computed tomography revealed
a new nodule in the right lung suggestive of distant metastasis.
Surgical excision again revealed positive deep margins. She
declined to undergo radiotherapy, multi-agent chemotherapy
as an inpatient or radical excision that might have resulted in
dysfunction because of her advanced age and dementia. We
therefore started pazopanib (800 mg) on an outpatient basis.
Because of serious adverse reactions (grade 3), such as hyper-
tension, fatigue and anorexia, pazopanib was immediately dis-
continued. After the patient completely recovered from these
adverse events, pazopanib was restarted at 400 mg. However,
small skin erosions developed on both lower legs that were

associated with stasis dermatitis (Fig. 1b), and severe leg
ulcers developed 2 weeks after the second administration of
pazopanib (Fig. 1c). Ultrasonogram, enhanced computed
tomography and laboratory data ruled out the thrombosis and

Figure 1. Clinical appearance of (a) a tumor on the right fore-
arm at the first visit, (b) the skin ulcers on the left lower leg
before the second pazopanib treatment, (c) 2 weeks after
treatment with pazopanib 400 mg and (d) 8 weeks after cessa-
tion of pazopanib.

Correspondence: Hiroyuki Fujita, M.D., Ph.D., Department of Environmental Immuno-Dermatology, Yokohama City University Graduate School
of Medicine, 3-9 Fukuura, Kanazawa, Yokohama 236-0004, Japan. Email: fuji_fuji_fuji_0101@yahoo.co.jp

1022

© 2014 Japanese Dermatological Association



drug/cancer-associated vasculitis. Pazopanib was promptly
discontinued again. The ulcers were treated with alprostadil-al-
fadex ointment and povidone-iodine sugar ointment, but did
not respond to these treatments and persisted for more than
3 months after cessation of pazopanib. No progression of lung
metastasis was observed more than 1 year after the second
operation (Fig. 1d).

Pazopanib is a novel small molecule inhibitor such as vascu-
lar endothelial growth factor receptor. It has shown broad anti-
tumor activity in various types of human tumor xenografts in
mice in vivo." Moreover, in the PALETTE study, a randomized,
double-blinded, placebo-controlled phase 3 trial for patients
with metastatic non-adipocytic soft tissue sarcoma after failure
of standard chemotherapy, progression-free survival was pro-
longed in the pazopanib group compared with the placebo
group.? Several trials of pazopanib are ongoing not only for
soft tissue sarcoma but also for other malignant neoplasms,
with expectations of an antiangiogenic effect.®>® The present
case clearly showed the antiangiogenic effect of pazopanib.
Although our patient initially had some atrophie blanche due to
stasis dermatitis, exacerbation of the leg ulcers occurred soon
after pazopanib therapy. Taken together, the persistence of
skin ulcers and lack of progression of the lung metastasis
despite cessation of pazopanib suggested that pazopanib has
a potential therapeutic effect on malignant neoplasms.
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Pigmented epithelioid melanocytoma with lymph node
metastasis in a patient with uncontrolled atopic dermatitis

Dear Editor,

We experienced a case of pigmented epithelioid melanocytom-
a (PEM) of the skin and lymph nodes accompanied by poorly
controlled atopic dermatitis. A 15-year-old Japanese female
had suffered from atopic dermatitis since childhood. Her
parents had noticed a black and well-defined rough plaque
measuring 20 mm in diameter on the right patella after birth.
No personal or family history of Carney complex was present.
At the first hospitalization, an erosive dome-shaped black nod-
ule with an irregular cobblestone surface growing up to
30 mm x 40 mm and a neighboring small black papule were
detected above the lichenified lesion on the right patella
(Fig. 1a). Computed tomography showed significant swelling of
the inguinal lymph nodes of more than 20 mm, suggesting
lymph node metastasis; therefore, we simultaneously resected
the skin tumors and black sentinel lymph nodes. A small skin
lesion was diagnosed as a cellular blue nevus. On the other
hand, a larger lesion contained mild-to-moderate atypical mel-
anocytic cells proliferating throughout the basal layer of the

acanthotic epidermis with heavy melanin deposition. In con-
trast, the tumor cells in the mid-to-deep dermis were uniform
in size and ellipsoidal in shape (Fig. 1b-d). The black and elas-
tic soft inguinal lymph nodes (Fig. 1e) contained a number of
ellipsoidal pigmented cells positive for Melan-A in the subcap-
sular and trabecular regions (Fig. 1f-h). The MIB-1 index of the
tumor cells was less than 10% at both sites and, taken
together, we concluded a diagnosis of PEM and its metastasis
to a draining lymph node. The patient has since fared well,
without any evidence of recurrence or metastasis, for 4 years
after the initial resection.

Pigmented epithelioid melanocytoma was originally
described in 2004 and is conceptually classified as a heavily
pigmented low-grade melanocytic tumor with metastatic
potential." PEM usually presents as a slowly growing darkly
pigmented dermal nodule and mostly shows a better prognosis
compared with malignant pigmented tumors.' Detailed histo-
logical comparison and differentiation of PEM with malignant
blue nevus and atypical cellular blue nevus also lead to a cor-

Correspondence: Atsushi Tanemura, M.D., Ph.D., Department of Dermatology Integrated Medicine, Osaka University Graduate School of
Medicine, 2-2 Yamadaoka, Suita, Osaka 565-0871, Japan. Email: tanemura@derma.med.osaka-u.ac.jp

© 2014 Japanese Dermatological Association

1023



Fig 2. Photographs of skin manifestations in
patient 2 following wound debridement,
showing (a) the patient’s back and (b) a
lower leg with multiple macules, papules,
blisters and erythematous and epidermolytic
areas, typical of toxic epidermal necrolysis
(TEN). (c) Involvement of the inner lip
mucosa in this patient. (d) Haematoxylin and
eosin-stained sections of a skin biopsy
specimen of patient 2, with typical
epidermolysis and leucocyte infiltrate of TEN.

taking herbal preparations in capsules, an imaginable common
denominator of TEN development.

A single or multiplier effect by idiosyncratic, dose-related
or drug-interactive reactions of phytochemicals or contami-
nants might be involved in the development of TEN in these
patients. The objective evaluation by the Naranjo adverse drug
reaction (ADR) probability scale’ calculated a possible ADR by
the herbal remedy in cases 1 and 3 and a probable cause in
case 2. In all cases, the TEN-specific algorithm for epidermal
necrolysis (ALDEN) confirmed a possible cause of herbal rem-
edies in TEN developement.'°
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The serum level of HMGB1 (high mobility
group box 1 protein) is preferentially high in
drug-induced hypersensitivity syndrome/drug
reaction with eosinophilia and systemic
symptoms

DOL 10.1111/bjd.13162

Drar Eprror, Drug-induced hypersensitivity syndrome (DIHS),
also known as drug reaction with eosinophilia and systemic
symptoms (DRESS), is characterized by high fever, multiple

British Journal of Dermatology (2014) 171, pp1555-1608
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organ involvement and haematological disorders, essentially
without severe erythema or epidermal apoptosis.' Sequential
reactivation of human herpes virus (HHV)-6 is deeply
involved in the pathophysiology and persistence of DIHS/
DRESS. A preceding increase in proinflammatory cytokines
such as interleukin (IL)-6 and tumour necrosis factor (TNF)-o
seems o be relevant to the viral reactivation in DIHS/DRESS,
while the exact mechanism is still unclear.”

Stevens—Johnson syndrome (SJS) and toxic epidermal necrol-
ysis (TEN), other severe cutaneous adverse drug reactions (cAD-
Rs), are characterized by high fever, severe erythema and
widespread epidermal damage due to keratinocyte apoptosis.
Activated cytotoxic T cells and natural killer cells are involved in
SJS/TEN.? The molecular cytotoxicity of Fas and eytotoxic pro-
teins, including perforin/granzyme B and granulysin, are
thought to contribute to induction of keratinocyte apoptosis.’
High mobility group box 1 protein (HMGB1) is a nonhistone
nuclear protein that is released from severely damaged cells.
HMGBI1 plays a role in transcriptional regulation in the nucleus,
while outside of the cell it serves as an activator of the inflam-
matory cascade.” It was recently reported that HMGBI levels are
increased during the acute stage of SJS/TEN and can serve as an
early diagnostic marker for SJS/TEN.® However, the level of
HMGB!1 at the onset of other severe cADRs such as DIHS/DRESS
has not been investigated. In addition, although there are lim-
ited reports on serum cytokine levels in cADRs,® these cytokines
have not been analysed with regards to HMGBI1, which may
induce aberrant cytokine production. To clarify the relationship
between aberrant HMGB! and cytokine production at disease
onset, and the clinical manifestations elicited, we investigated
serum HMGB1 and cytokine profiles in various cADRs.

Peripheral blood was taken from healthy controls and patients
with various types of cADR including maculopapular (MP) type,
erythema multiforme (EM), SJS, TEN and DIHS/DRESS at the
time of onset and recovery. Onset is an acute exacerbation phase
(< 7 days) and recovery is a remission phase of cADRs. Serum
was stored at —80 °C and cytokine levels were measured by lu-

Table 1 Profile of each group

British Journal of Dermatology (2014) 171, pp1555-1608

minometric bead array using the Bio-Plex Suspension Array Sys-
tem (BioRad, Hemel Hempstead, U.X.). HMGB! was measured
by enzyme-linked immunosorbent assay. The groups consisted
of the following subjects (full details in Table 1): healthy con-
trols, 14 cases; Mp/ EM, 11 cases; S]S/ TEN, 17 cases and DIHS/
DRESS, 17 cases. For comparison of cytokine levels between
healthy controls and each cADR group at onset, and between
onset and recovery in each cADR group, the Mann—Whitney test
and Wilcoxon matched-pairs tests were used, respectively. Sta-
tistical significance was established at P < 0-05 and P < 0-01.

HMGB1 was high in both SJS/TEN and DIHS/DRESS com-
pared with healthy controls and other cADRs, but the level was
significantly higher in DIHS/DRESS than in SJS/TEN. Compari-
son of cytokine levels between SJS/TEN and DIHS/DRESS
revealed a prominent increase in T helper (Th)2 cytokines/
chemokines such as IL-5, IL-9 and IL-13 in DIHS/DRESS. Addi-
tionally, IL-10 (an anti-inflammatory cytokine) and IL-12 were
elevated in DIHS/DRESS (Fig. la). Concerning the serum cyto-
kine levels at the time of onset in each group, the following
were significantly increased compared with healthy controls: IL-
5, IL-6, chemokine (C-X-C) motif ligand (CXCL)-8, IL-9, IL-12,
eotaxin, granulocyte macrophage colony-stimulating factor
(GM-CSF), CXCL-10 and vascular endothelial growth factor
(VEGF) in MP/EM; IL-6, IL-12 and CXCL-10 in SJS/TEN; and
IL-5, IL-6, IL-9, IL-10, IL-12, IL-13, IL-15, eotaxin, GM-CSF,
interferon (IFN)-y, CXCL-10 and VEGF in DIHS/DRESS. Proin-
flammatory cytokines such as TNF-o. and IFN-y were not neces-
sarily high in severe cADRs. Most, but not all, cytokines
returned to normal levels with treatment at the time of recovery
(Fig. 1).

Although the levels of various types of serum cytokines
were elevated at cADR onset, the levels of proinflammatory
cytokines did not correlate with the types of cADR or disease
severity. These results suggest that the overproduction of these
cytokines contributes to promoting inflammation, but that
mechanisms other than an increase of proinflammatory cyto-
kines are essential for inducing the massive keratinocyte apop-
tosis observed in SJS/TEN.

In DIHS/DRESS, Th2 cytokines, HMGB1 and IL-10, were
increased. Recent studies have reported that not only Th2 cyto-
kines, but also Th2 chemokines such as thymus and activation-
regulated chemokine, were elevated in serum in DIHS/
DRESS.®” In addition, HMGB1 was more highly elevated than in
SJS/TEN. HMGB! has been shown to induce the differentiation
of dendritic cells (DCs) to CD11c°"CD45RB™E" DCs followed
by shifting of Th1 to Th2 in vitro.® Furthermore, high expression
of HMGB1 in DIHS/DRESS skin has been reported.” The area of
expression of HMGB1 was larger in DIHS/DRESS lesions than in
SJS lesions regardless of keratinocyte damage. Translocation of
HMGB1 occurred in DIHS epidermal cells, and this HMGBI
attracted monomyeloid precursors harbouring HHV-6, resulting
in HHV-6 transmission to skin-infiltrating CD4™" T cells, which
is essential for HHV-6 replication in DIHS/DRESS. On the other
hand, IL-10, which is an anti-inflammatory cytokine, was also
highly elevated in DIHS/DRESS. It has been reported that expan-
sion of Foxp3'CD25" T regulatory cells (Tregs) was observed

© 2014 British Association of Dermatologists
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Fig 1. Serum high mobility group box 1 protein (HMGB1) and cytokine levels were analysed by enzyme-linked immunosorbent assay and luminometric
bead array. To compare cytokine levels between healthy controls (HC) and each cutaneous adverse drug reaction (cADR) group at onset and between
onset and recovery in each cADR group, the Mann—Whitney test and Wilcoxon matched-pairs tests were used, respectively. Significantly higher levels of
(a) cytokines and (b) other proinflammatory cytokines in drug-induced hypersensitivity syndrome (DIHS)/drug reaction with eosinophilia and systemic
symptoms (DRESS) than in Stevens—Johnson syndrome (SJS)/toxic epidermal necrolysis (TEN). CXCL, chemokine (C-X-C) motif ligand; EM, erythema
multiforme; GM-CSF, granulocyte macrophage colony-stimulating factor; IFN, interferon; IL, interleukin; MP, maculopapular; O, onset of disease;
R, recovery from disease; TNF, twmour necrosis factor; VEGF, vascular endothelial growth factor. *P < 0-05, **P < 0-01.
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during the acute stage of DIHS but not of TEN, whereas Tregs
decrease dramatically in the late stage of DIHS.'"" Taken
together, HMGBI released during the acute phase of DIHS/
DRESS might facilitate Th2 cell activation induced by the causa-
tive drug, resulting in exacerbation. In this context, Th2 cells
and Tregs, both producing IL-10, along with other activated
cells producing proinflammatory cytokines, characterize the
pathophysiology of DIHS/DRESS in the early stage.

In conclusion, cytokine storm occurs in various types of
cADRs, but factors other than cytokines are required for the
onset of severe cADR. HMGB! may contribute to the devel-
opment of DIHS/DRESS through Th2 cell activation, which
plays a key role together with Tregs in the disease. The
involvement of HMGB1 in cADRs therefore requires further
investigation.
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A case of pemphigus herpetiformis-like
atypical pemphigus with IgG anti-desmocollin
3 antibodies

DOL: 10.1111/bjd.13088

Dear Eprtor, Pemphigus is an autoimmune blistering skin disease
characterized by autoantibodies to keratinocyte cell surface anti-
gens.! Major autoantigens for pemphigus are desmogleins
(Dsgs), transmembrane cell-cell adhesion proteins belonging to
the cadherin family. Dsgl and Dsg3 are antigens for pemphigus
foliaceus and pemphigus vulgaris, respectively. In addition to
the four Dsg isoforms (Dsgl—4), there is another group of
desmosomal cadherins, the desmocollins (Dsc), which is
composed of three isoforms (Dsc1-3).

Pemphigus herpetiformis (PH) is a distinct variant of pem-
phigus; clinically it shows dermatitis herpetiformis-like fea-
tures characterized by pruritic annular erythemas with vesicles
on the periphery, histopathologically, eosinophilic spongiosis
and immunologically, IgG antibodies to keratinocyte cell sur-
faces.” Ishii et al. reported that the targets of IgG autoantibod-
ies in PH were Dsgs.” Anti-Dsgl antibodies were detected in
the majority of patients, while anti-Dsg3 antibodies were
detected in some cases. In this study, we report a case of
PH-like atypical pemphigus with IgG antibodies to Dsc3, but
without antibodies to Dsgs.

A 57-year-old Japanese man visited us complaining of a
1-year history of erosive skin lesions. He was otherwise
healthy with no particular medical history. Physical examina-
tion revealed pruritic, urticarial, annular erythemas on the
trunk and extremities, with some showing small vesicles at
the periphery (Fig. 1a). No mucosal involvement of the oral
cavity was present. Blood tests and computed tomography
showed no abnormalities.

© 2014 British Association of Dermatologists
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Letter to the Editor

TNF-a as a useful predictor of human herpesvi-
rus-6 reactivation and indicator of the disease
process in drug-induced hypersensitivity syn-
drome (DIHS)/drug reaction with eosinophilia
and systemic symptoms (DRESS)

@ CrossMark

Dear Editor,

Drug-induced hypersensitivity syndrome (DIHS), which is also
referred to as drug reaction with eosinophilia and systemic
symptoms (DRESS), is a multi-organ systemic reaction character-
ized by rashes, fever, leukocytosis with eosinophilia and atypical
lymphocytes, liver dysfunction, and reactivation of human
herpesvirus-6 (HHV-6) [1-4]. The mortality rate of DIHS/DRESS
has recently been demonstrated to be 2-14% [3,4]. However, the
pathogenesis of this serious syndrome has not been fully
elucidated.

Whether reactivation of members of the Betaherpesvirinae
subfamily, including HHV-6, occurs subsequent to drug hypersen-
sitivity reactions is one of the major clinical focuses in diagnosis of
DIHS/DRESS and selecting the most appropriate treatment for
better outcomes in patients [1]. However, a useful, predictive
marker of HHV-6 reactivation has not been widely accepted.
Moreover, useful biomarkers that reflect the disease process of
DIHS/DRESS have not been reported. Therefore, we conducted
comparative assessments and detailed examinations of patients
with DIHS/DRESS and measured their serum protein levels. We
compared their serum levels with those of patients with other
types of drug eruptions, such as erythema multiforme (EM) due to
drugs/medications and Stevens-Johnson syndrome (SJS)/toxic
epidermal necrolysis (TEN).

This study was approved by the Ethics Committee of Showa
University School of Medicine. Diagnosis of DIHS/DRESS was
determined according to the criteria established by the Japanese
consensus group [1]. Diagnosis of SJS, overlap SJS/TEN, and TEN
were performed according to criteria reported by Bastuji-Garin
et al. [5]. Regarding selection of subjects for the study, 20, 4, and 7
patients who satisfied the full criteria for DIHS/DRESS, SJS/TEN
(with an overlap of SJS/TEN patients; n=2, and TEN patients;
n=2),and EM caused by drugs/medications [1,6] respectively, and
for whom sufficient laboratory data were available. The dermato-
logical manifestations of DIHS/DRESS are as follows: maculopap-
ular rash-type, EM-type, and erythroderma [1,3]. Among the 20
DIHS/DRESS patients, there were 7 cases of maculopapular rash-
type, 5 of EM-type, and 8 of erythroderma (Table 1).

In DIHS/DRESS cases, HHV-6 infection was evaluated by serum
sample serological tests on admission and at various times
thereafter. Titers of IgG and IgM to HHV-6 were determined using
an indirect immunofluorescence antibody assay in all DIHS/DRESS
patients, and serum HHV-6 DNA was measured in 18 of 20 patients

using real-time polymerase chain reaction (PCR) [7]. We deter-
mined the serum levels of interleukin (IL)-6, tumor necrosis factor
(TNF)-a, and IL-13 on admission and after recovery and compared
them with those in patients with EM and SJS/TEN.

Anti-HHV-6 1gG titers were significantly increased in 13 of the
20 DIHS/DRESS patients. The presence of HHV-6 DNA in the serum
of 18 patients was determined, and 10 patients tested positive for
HHV-6 DNA (mean, 25.1 + 7.5 days after onset in nine patients). In
one patient in whom HHV-6 DNA was detected (Pt. 3, Table 1), anti-
HHV-6 IgG titers were not increased significantly.

HHV-6 belongs to the Betaherpesvirinae subfamily, which
contains two additional human herpesviruses: cytomegalovirus
(CMV) and HHV-7 [1]. Previously, increased levels of proinflam-
matory cytokines such as TNF-« and IL-6 have been demonstrated
with HHV-6 and CMV infection [8,9]. However, the exact
mechanisms of reactivation of these viruses have not been fully
elucidated. We determined the serum levels of TNF-q, IL-6, IL-13,
C-reactive protein (CRP), and lactate dehydrogenase (LDH) in 14
patients with DIHS/DRESS whose serum had been stored for
protein analysis on admission (Table 1), and compared these
results between the HHV-6 reactivation and non-reactivation
groups. The serum levels of TNF-ct, CRP, and LDH before treatment
were significantly higher in the HHV-6 reactivation group than in
the HHV-6 non-reactivation group (TNF-a, P=0.0220; CRP,
P=0.0264; LDH, P=0.0341) (Fig. 1A-C). In our study, a TNF-a
level of 12 pg/mL, a CRP level of 7 mg/dl, and a LDH level of 600 U/L
were sufficient for detection of HHV-6 reactivation. Eight of
fourteen patients satisfied the threshold of TNF-a. Levels of other
proteins upon admission were not significantly correlated with
either group. IL-13 was undetectable in the sera of all subjects.

Regarding conditions similar to DIHS/DRESS, Kamijima et al.
recently reported the investigation of 28 patients with trichloro-
ethylene hypersensitivity syndrome, including the reaction point
of onset after exposure to trichloroethylene/drugs, clinical
manifestations, blood examination, and period of virus reactiva-
tion [10]. They found that an elevated TNF-a level on admission
was significantly correlated with an increase in HHV-6 DNA during
the clinical course. This result supports our observation that an
increasing level of TNF-a prior to the commencement of treatment
may be an excellent biomarker for the early recognition of HHV-6
reactivation in patients with DIHS/DRESS.

Moreover, the TNF-«, CRP, and LDH levels decreased significantly
in parallel with the response to treatment in only the DIHS/DRESS
group (TNF-o,, P=0.0418; CRP, P=0.0001; LDH, P=0.0026)
(Fig. 1D-F). To date, there have been no widely accepted biomarkers
of the DIHS/DRESS disease process. Yoshikawa et al. reported
elevated TNF-a levels in four of six DIHS/DRESS patients at onset [9].
These results indicate that the serum levels of these proteins reflect
the DIHS/DRESS disease process; however, further investigation
using a larger number of DIHS/DRESS samples is required.
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Fig. 1. Protein levels in the HHV-6 reactivation group and non-HHV-6 reactivation group in DIHS/DRESS (n = 14). In the DIHS/DRESS group, serum levels of TNF-a (*P < 0.05)
(Fig. 1A), CRP (*P < 0.05) (Fig. 1B), and LDH (*P < 0.05) (Fig. 1C) before treatment were significantly higher in the HHV-6 reactivation group than in the non-HHV-6
reactivation group. TNF-«, LDH, and CRP levels decreased significantly in parallel with the response to treatment in only the DIHS/DRESS group (*P < 0.05) (Fig. 1D-F). The
serum IL-6 levels on admission were significantly higher in the DIHS/DRESS group than in the EM group (*P < 0.05) (Fig. 1G). The t-test and Mann-Whitney U-test were
applied to evaluate differences in serum levels between the two groups. Regression analysis was also performed to elucidate trends in treatment responses. Correlations
between two serum levels were examined using Pearson’s correlation test. A P-value of <0.05 was considered to indicate statistical significance for all tests.
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Table 1
Patient data (demographics, causative drugs, onset of symptoms, type of cutaneous eruption, systemic involvement, and HHV-6 reactivation).
Pt. Age Sex Causative drug Onset (days) Type of Leukocytosis (/1) Eosinophilia Aty lym  ALT (IU/L) Cr (mg/dl) HHV-6 TNF-ac  CRP LDH
eruption (/mm?) (%) reactivation (pg/ml) (mg/dl) (IU/I)
154 M Phenytoin 41 Maculopapular Yes (48,000) Yes (3220) Yes (3) Yes (721) Yes (6.63) No n.d. n.d. n.d.
2 35 F Salazosulfapyridine 23 Maculopapular Yes (13,700) Yes (1781) Yes (3) Yes (1084) Yes (1.13) Yes 216 10.39 1005
3 65 M Carbamazepine 58 EM-type Yes (10,300) No No Yes (81) No Yes 124 20.54 445
4 46 M Carbamazepine 13 EM-type Yes (10,600) No (1038) Yes (1) Yes (87) No Yes n.d. n.d. n.d.
532 M Carbamazepine 21 Erythroderma Yes (10,200) No (1200) Yes (14) Yes (450) No No n.d. n.d. n.d.
6 42 M Carbamazepine 33 Maculopapular Yes (16,900) No (1183) Yes (25) Yes(131) No No 0 3.7 248
7 34 M Phenobarbital 33 Maculopapular Yes (10,700) No Yes (33.5) Yes (890) No No 5.7502 34 425
8 27 M Phenobarbital 14 Maculopapular Yes (18,900) Yes (2457) Yes (17) Yes (1156) No Yes 4096 2.26 692
9 51 M Allopurinol 12 Erythroderma Yes (10,100) No (441) Yes (1) Yes (118) No Yes 24.125 6.6 338
10 58 M Carbamazepine 33 Erythroderma Yes (16,800) Yes (4872) Yes (14) Yes (242) Yes(1.7) Yes 13.075 6.8 883
11 49 M Allopurinol 32 Erythroderma Yes (17,100) Yes (7182) Yes (24) Yes (302) Yes(1.4) Yes 38.819 7.7 588
12 86 M Allopurinol 28 EM-type Yes (17,500) Yes (7500) Yes (9) Yes (65) Yes (1.6) Yes 19.678 5.1 584
13 54 F Carbamazepine 27 Erythroderma Yes (22,300) Yes (1806) Yes (24) Yes (422) Yes (1.5) Yes n.d. n.d. n.d.
14 74 M Carbamazepine 35 Erythroderma Yes (40,000) Yes (4400) Yes (3) Yes (56) No Yes 10.133 6.9 344
15 69 M Carbamazepine 30 EM-type Yes (13,400) Yes (1500) Yes (1) Yes (86) No Yes 4494 12 326
16 47 M Carbamazepine 78 Erythroderma Yes (23,500) Yes (8225) Yes(6) Yes(112) No Yes n.d. n.d. n.d.
17 35 M Carbamazepine 12 EM-type Yes (15,000) Yes (1500) Yes (7) Yes (213) No No 5.8931 1.1 453
18 30 M Trichloroethylene 21 Erythroderma Yes (21,700) Yes (5425) Yes (13) Yes (391) Yes (2.0) Yes 159.864 1.8 659
29 45 F Carbamazepine 31 Maculopapular Yes (12,100) No (630) No Yes (139) No No n.d. n.d. n.d.
20 55 F  Mexiletine 50 Maculopapular Yes (15,100) Yes (9966) Yes (23) Yes(75) No Yes 11.748 1.5 1168

All patients with a diagnosis of DIHS/DRESS were treated at Showa University Hospital, Department of Dermatology, between August 2001 and March 2013. The study
population comprised 16 males and 4 females ranging in age at the time of the initial examination from 27 to 86 years, with a mean age of 49.3 + 15.7 years in the DIHS/DRESS
group. The mean duration from the initial exposure to the suspected medication until the onset of DIHS/DRESS was 31.2 & 16.3 days. White blood cell counts exceeding 11,000/ L
(normal range 3500-9000/ L) at the initial examination were found in 15 patients (75%). During the clinical course, eosinophilia (>1500/mm?®; normal range 70-440/p.L) was noted
in 13 patients (65%). Atypical lymphocytes were found in 18 of 20 patients (90%), and 12 of 20 patients (60%) had >5% atypical lymphocytes. All patients had hepatic abnormalities
(alanine aminotransferase (ALT) above the normal range of 5-25 [U/L), and 14 patients (70%) had a serum ALT >100 IU/L. Seven patients (35%) had renal dysfunction, one of whom

was on continuous dialysis. HHV-6 DNA of Pt. 16 was positive during the entire course of their illness because of chromosomal integration of HHV-6 DNA.
CRP; C-reactive protein (normal range <0.2 mg/dl), LDH; lactate dehydrogenase (normal range 105-220 U/L).
Onset (day), onset of symptoms (day); Aty Lym (%), Atypical lymphocytosis (%); ALT (IU/L), hepatitis (maximum of ALT (IU/L)); Cr (mg/dl), renal impairment (Cr (mg/dl));

eosinophilia (/mm?), eosinophilia (>1500/mm?); n.d., not done.

Finally, the serum IL-6 levels on admission were significantly
higher in the DIHS/DRESS group than in the EM group (P = 0.0439)
(Fig. 1G). Some DIHS/DRESS patients manifest targetoid erythem-
atous lesions; such patients may be clinically similar to those with
EM due to drugs/medications, especially in the early stage of the
disease course. In fact, 5 of 20 patients showed targetoid
erythematous skin manifestations. Based on our investigation,
IL-6 could be a good marker for the early recognition of DIHS
compared with EM.

In conclusion, we herein present a large case series involving a
single-facility survey of DIHS/DRESS in Japan. This study suggests
that elevated TNF-a during the early onset stage is a good marker
for the early recognition of HHV-6 reactivation. The TNF-a level
also reflects therapeutic responses and could be a useful marker of
the DIHS/DRESS disease process. Early and careful recognition of
these factors make it possible to choose an appropriate treatment
and improve patient outcomes.
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Letters to the Editor

Drug-induced hypersensitivity syndrome/drug reaction with
eosinophilia and systemic symptoms with histologic features
mimicking cutaneous pseudolymphoma

Dear Editor,

Drug-induced hypersensitivity syndrome/drug reaction with
eosinophilia and systemic symptoms (DIHS/DRESS) may be
included in the broad classification of drug-induced pseud-
olymphoma. However, these conditions seem to be two dis-
tinct entities, with different clinical features and outcomes." We

report a case of DIHS/DRESS showing histologic features of
cutaneous pseudolymphoma.

A 31-year-old man presented with a 10-day history of high
fever and generalized rash. He suffered from bipolar depression
and had been treated with sodium valproate. Twenty-one days
after adding carbamazepine, high fever developed, followed by

Figure 1. (a, b) Patient clinical features. Erythroderma with edematous swelling of the face. (c, d) Histology of the neck skin. Well-
demarcated patches of infiltrates around the dermal vessels and folliculosebaceous units (c: hematoxylin-eosin, 40x). Dense infil-
trates consisted of lymphoid cells predominantly with occasional atypical nuclei and minimal nuclear debris (d: hematoxylin-eosin,
400x). (e) Double immunofluorescence labeling of CD3 (green) and FoxP3 (red) revealed 10 double-positive cells in infiltrates per
high-power field (1000x). (f) Large numbers of CD16* monocytes were observed in edematous dermal papillae and the peripheries
of the dense infiltrates (100 x).

Correspondence: Hirohiko Sueki, M.D., Department of Dermatology, Showa University School of Medicine, 1-5-8, Hatanodai, Shinagawa-ku,
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extensive erythematous plaques, lymphadenopathy and liver
dysfunction. Examination revealed erythroderma on the whole
body (Fig. 1a,b). Cervical, axillary, and inguinal lymph nodes
were swollen. Sodium valproate and carbamazepine were dis-
continued, and the patient was admitted for suspected DIHS/
DRESS. Laboratory findings on admission were as follows:
white blood cell count 29 400/uL (eosinophils 7%, atypical lym-
phocytes 34%); AST 119 1U/mL; ALT 318 IU/mL; LDH 1105 U/
mL; y-GTP 806 IU/mL; and soluble IL-2 receptor 2130 U/mL.
Histology of the neck skin revealed edematous dermal papillae
and well-demarcated patches of infiltrates around the dermal
vessels and folliculosebaceous units. Dense infiltrates consisted
predominantly of lymphoid cells with occasional atypical nuclei
(Fig. 1c,d). By immunohistochemistry, most infiltrates were
CD3* T-cells with higher expression of CD8* than CD4*. Double
immunofluorescence labeling of infiltrates revealed 7-10
CD3*FoxP3* cells per high-power field (Fig. 1e). Celis labeled
for B cell markers such as CD20 and CD79a were few. Large
numbers of CD16" monocytes were distributed in edematous
dermal papillae and the peripheries of the dense infiltrates
(Fig. 1f), whereas CD14" cells were few, as reported in a DIHS/
DRESS case series.? Prednisone (0.7 mg/kg/day, drip infusion)
was started and slowly tapered. Serum HHV-6 DNA was
detected 20 days after the onset of disease. Anti-HHV-6 IgG
titers increased significantly (from 40x to 2560x) in paired sera.
A drug-induced lymphocyte stimulation test performed at day
112 of the disease course was positive for carbamazepine (Sl
index 19.51) and sodium valproate (Sl index 3.53).

Callot et al.' endeavored to separate the two conditions ret-
rospectively, based on 24 cases and an additional 95 pub-
lished cases. The pseudolymphoma group demonstrated
subacute papulonodular or infiltrated plaques devoid of vis-
ceral involvement." Histology revealed dense lymphocytic infil-
trates and occasional Pautrier's microabscess mimicking
lymphoma.®* In contrast, the DIHS/DRESS group had acute
widespread rash with high fever, lymphadenopathy, and multi-
visceral involvement.’ Systemic involvement, such as extensive
lymphadenopathy and peripheral blood leukocytosis with atypi-
cal lymphocytosis were suggestive of pseudolymphoma,

Letters to the Editor

whereas histology of the skin was usually not specific. In the
present case, the clinical manifestation was DIHS/DRESS,
while the histology mimicked pseudolymphoma. This case sug-
gested some features of pseudolymphoma in DIHS/DRESS,
although the two entities are distinct. Dramatic expansion of
functional regulatory T-cells (Tregs) in peripheral blood and
abundant Tregs in the dermis of DIHS/DRESS patients have
been reported.® A number of CD3*FoxP* cells, presumably
Tregs, were found in the dense infiltrates in our case. Although
the ratio to CD3™ cells was not higher than for usual DIHS/
DRESS, Tregs might serve to prevent the further activation and
expansion of effector T cells.
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Immediate-onset anaphylaxis of Bacillus subtilis-fermented

soybeans (natto)

Dear Editor,

| read the Letter to the Editor entitled “Involvement of poly
(y-glutamic acid) as an allergen in late-onset anaphylaxis due
to fermented soybeans (natto)” by Inomata et al.’ with interest.
Natto is a traditional Japanese preserved food made by fer-
menting soy beans with Bacillus subtilis natto, a type of hay

bacillus. In recent years, there have been increasing opportuni-
ties to consume natto throughout the world, due to the boom
in health foods and Japanese foods. Unlike ordinary food aller-
gies, natto anaphylaxis is distinguished by symptoms that
appear with a delay of 5-12 h after ingesting natto."™* To our
knowledge, we report the first case of immediate-onset ana-
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