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Annular giant celf on and multinucl

iesions of vitiligo
Dear Editor,

A 74-year-old woman presented with a two-year his-
tory of reddish annular nodules on the neck, trunk, and
forearms. She had a ro-year history of generalized vitiligo
that had been untreated. The nodules with elevated
borders and central atrophy and hypopigmentation,
o.5-1 cm in diameter, were located on the neck, trunk,
and forearms (Fig. 1). These nodules had developed
mainly on the preexisting vitiligo lesions. The patient had
been taking benidipine hydrochloride for hy; ion for
the last 14 years. She had no history of diaberes mellitus
or sarcoidosis.

A skin biopsy was taken from a nodule on the forearm.
Hematoxylin and eosin staining of the specimen showed
a granulomatous infiltrate of lymphocytes, histiocytes,

d giant cells in the upper and middle
dermis without pali {Fig. 2a). I histochemis-
try showed that the lymphocytes in the inflammatory
infiltrate were positive for CD3. CD4* T-cells predomi-
nated over CD8" T-cells, and the histiocytes and multiny-
cleared giant cells were positive for CD68. Almost all of
the epidermal cells were negative for Melan-A (Fig. 2b).
Slight mucin deposition was evident. Elastica van Gieson
staining showed that elastic fibers were absent from the
reticular dermis in the area surrounded by the granuloma-
tous infiltrate (Fig. 2c). Fragmented elastic fibers were
present within some of the histiocytes and multinucleated
giant cells (Fig. 2d). Zichl-Neelsen and PAS staining
revealed no acid-fast bacilli or fungal organisms. Labora-
tory examinations, including a full blood cell count, rou-
tine biochemistry, fasting blood sugar level, and urinalysis
gave normal results. These findings were consistent with

Figure 1 Multiple, erythematous, marginally clevated, annular nodules and round papules, developed mainly on lesions of
preexisting vitiligo, distributed on the back (a), forearms (b} and abdomen (c}
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Spiny keratoderma of the palms in an insulin-treated
diabetic patient

Spiny keratoderma is a rare discase characterized by mul-
tiple discrete keratotic plugs, resembling a “music box
spine”, arising from the palms, soles, or both.* It was first
described in 1971 by Brown®, who called it punctate
keratoderma. These spiny lesions have been described as
filiform hypeckeratosis,’ minute digitate hyperkeratosis,*
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fingers (Fig. 1). The lesions were o.5~r mm in diameter,
1-2 mm in length, and skin-colored. There were no simi-
lar lesions at other sites, including the soles.
Histopathological examination of skin biopsy speci-
mens of the palms showed large columns of keratin aris-
ing from the epidermis in an area with a focally
decreased granular layer and parakeratosis (Fig. 2). No
dysk ic or lated kerati were seen in the

punctate k * punctate i

ma’® and, most recently, spiny keratoderma of the palms
and soles.” Most of the cases described represent acquired
disease, but there are also familial cases. Associations
with a’ systemic disease or malignancy occur in some
acquired cases. We present the ‘case of a man with
acquired spiny keratoderma who was receiving insulin
treatment for type 2 diabetes mellitus.

A s58-year-old Japanese male was referred to us because
of multiple asymptomatic, keratotic papules on his fingers
and palms. He had a more than zo-year history of diabe-
tes mellitus. He had noted the lesions more than 1o years
ago and had started insulin treatment around the same
time. Family history was negative for keratoderma,
ichthyosis, or other dermatological discases. He had no
history of renal failure or hyperlipidemia and was
unaware of any arsenic exposure.

On physical examination, numerous firm keratotic
spicules were seen on the volar surface of the palms and

Intemnational Jaurnal of Dermatoiogy 2013, 52, 1398-1481

g Blood tests and computer tomogra-
phy scan showed no abnormalities. Results of upper and
lower endoscopy did not reveal any malignant neoplasms.

Figure 1 Multiple yellowish filiform keratotic projections
on the left palm

© 2013 The International Society of Dermatology
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Figure 2 {z) Granulomatous infiltrates of lymphocytes, histiocytes and multinucleated giant cells in the upper and middle
dermis without palisading (hematoxylin and eosin, original magnification x4c). (b} Almost all of the epidermal cells were
negative for Melan-A {original magnification x100). (c} Elastica van Gieson staining demonstrates the absence of elastic fibers
in the reticular dermis in the area surrounded by the granulomatous infiltrate (original magnification x40}. (d) Fragmented
elastic fibers are present within some of the histiocytes and multinucleated giant cells (original magnification x400)

annular eastolytic giant cell granuloma (AEGCG). There-
after, the patient was treared with topical corticosteroid
(clobetasol propionate). This resulted in gradual flattening
of the nodules, some of which finally disappeared.
Annular elastolytic giant cell granuloma is an entity
that was proposed originally by Hanke ef al.' for cutane-
ous annular lesions characterized by elastolysis, elasto-
phagocytosis, and an infiltrate of multinucleated giant
cells. The pathogenesis of AEGCG remains unclear. It has
been postulated that exposure to the sun or other
unknown factors alters the antigenicity of the elastic
fibers and induces cell-mediated immune reactions.”
Interestingly, in the present case, AEGCG occurred
mainly on pre-existing lesions of vitiligo. This anatomi-
cal co-localization suggests that the association between
the two disorders is not accidental. The pathogenesis of
vitiligo is also still unknown, although recently it has
been shown thar oxidative stress and accumulation of

leads to the destruction of melanocytes in the epider-
mis.* On the other hand, high superoxide dismutase
activity in the serum and skin of patients with stable
vitiligo has been reported.®® These changes would lead
to the accumulation of H:Os.

Recent studies of photoaging have revealed thar ultravi-
olet (UV) irradiation induces the formation of ROS in
skin tissue. Dermal fibroblasts exposed to ROS show
increased expression of mRNA for matrix metalloprotein-
ases (MMP)-r and MMP-2, which have the ability to
degrade collagen and elastic fibers.™ Igawa et al.? bave
reported that oral Dapsone, which has an anti-oxidative
effect, is effective for treatment of AEGCG. In our pres-
ent patient, anaular nodules were located on covered, as
well as sun-exposed areas, and the patient had not been
reated with UV irradiation. We postulate that in this
case, degradation of dermal elastic fibers in the vidligo
have triggered the accumulation of

i N . .

lesions  may
Iymph and and

free radicals (FRs) acting as a trigger of 1

degeneration in the epidermis of affected skin are
involved.? Oxidative stress can be induced by an
increase in the generation of reactive oxygen species
{ROS) and other radicals. Recent studies of vitiligo
have shown that FRs are increased and that antioxidant
systems are deficient. It has been demonstrated both
in vivo and in vitro that patients with vitiligo accumu-
late high levels of hydrogen peroxide (H:0:), which

© 2012 The Intemationat Socisty of Dermatofogy
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in the antimelanogenic action down-
regulating the expression of MITF or
tyrosinase gene in cAMP-elevated mela-
nocyte cultures and UV-irradiated dor-

sal skins of guinea pigs (Supplementary -

Figure $12"online).’ Finally, this study
suggests a  potential ~application “of
4H3MC in the treatment of hyperpig-
mented skin disorders. ;

Animal expefiments were carried out
according to the protocols approved by
Animal Experimentation Ethics Commit-
tee in CBNU institute.
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A Somatic Mutation of the KEAPT Gene in Malignant
Melanoma Is Involved in Aberrant NRF2 Activation and

an Increase in Intrinsic Drug Resistance
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TO THE ED(TOR
Among the several characteristics of
malignant - melanoma, insensitivity to
anti-cancer agents is a frequent clinical
problem in the treatment of patients
(Grossman "and Altieri, 2001). In fact,
the most commonly used chemotherapy
agents cisplatin ‘and dacarbazine for
malignant melanoma elicit a response
rate of only 10% (Flaherty, 2010).

The small-molecule inhibitor  of
BRAF, vemurafenib (also known as

PLX4032), elicits potent tumor regres-
sion in patients with BRAF-positive stage
IV melanoma (Huang et al,, 2012), and
its use is ex&%cted in patients harboring
the - BRAF™® mutation (Tsai et al.,
2008). However, vemurafenib is not
effective against melanomas with wild-
type BRAF protein (oseph et al.,, 2010).

Acral lentiginous melanoma (ALM) is
one of the subtypes of cutaniecus mela-
noma most frequent in colored races
(Bradford et al, 2009). In fact, only

Abbreviations: ALM, acral lentiginous
3-dimethyl-1-triazenyl) imidazole-d-

S5M, superficial spreadling melanoma

(il DTIC, 543,

Fsw, frameshitt matant; ROS, reactive osygen species;
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Figure 2. Aberrant NRF2 protein accomulatios
mutation (FSMi. i

in primary melanomas hasboring KEAP frameshiit

analysis of

NRF2 protein expression in melanomas

harbaring the KEAPT FSM (a and b, 202-2078; ¢ and d, 503-8008) and with witd-type KEAPT (e and §,
209-7356; g and h, #07-7252). Cells were stained with NRF2 antibody. High-magnification images
corespond to the respective boxed areas in the loupe images. Bar =100 m.

21 cases were ALM, NM, LMM, and
SSM, respectively. We performed direct
sequencing of KEAPT gene exon 4 using
the genomic DNAs extracted from these
paraffin-embedded specimens. In two of
the 21 cases (~10%), we identified a
homozygous single-nucleotide deletion
that was the same as that identified
in melanoma cell lines (#02-2078,
1518delC) and a heterozygous single-
nucleotide deletion in a neighboring
position (#03-8008, 1519delG) (Supple-
mentary Table online). The stop codon
appeared 23 nucleotides after the
1519delG mutation and also produced
the same type of truncated KEAP1 pro-
tein as that resulting from 1518delC
mutation. Immunohistochemical stain-
ing revealed that NRF2 was positive in

specimens £02-2078 and #03-8008
(Figure 2b and d, respectively), which
were ALM specimens harboring KEAP1-
FSM mutation, whereas NRF2 was
negative in specimens #09-7356 and
#07-7252, which were ALM specimen
without KEAP1 mutation (Figure 2,
Supplementary Table online). We also
performed direct sequencing of BRAF
gene exon 15 using DNAs from
#02-2078, #03-8008, #08-6115, and
#09-7356, but the typical BRAFYS0%®
mutation was not identified (Supple-
mentary Table online). Taking these
results together, it appears that the loss
of function of KEAP1 caused by single-
nucleotide deletions is indeed corre-
fated with aberrant NRF2 expression in
primary melanoma.

about 10% of ALM cases harbor the
BRAFY*®E mutation, compared with
over 60% of cases of superficial spread-
ing melanoma (SSM), which is most fre-
quent in Caucasian populations (Saldanha
et al, 2006). Because these melanomas
are insensitive to BRAF inhibitors (Joseph
et al, 2010), a search for molecular
targets that would enhance sensitivity to
standard treatment with cisplatin. or
dacarbazine would seem justified.

To address the genes responsible for
drug resistance in melanoma, whole-
exome sequencing was performed. We
identified a single-nucleotide deletion in
codon 507 from exon 4 of the KEAP1
gene, common to MM-RU and PM-WK,
as a candidate gene for drug resistance

e firdon
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Missense - mutations of the KEAPT
gene have ‘been identified in various
cancers. Interestingly, the KEAPT-FSMs
are most_frequently identified in the
DGR domain (65%), which is important
for interaction with NRF2 (Taguchi
et al,, 2011). Qur results also indicate
that the DGR domain of the KEAPT gene
may be a ““hot-spot” for FSM that causes
aberrant activation of NRF2 and causes
melanomas to become more resistant to
CDDP or DTIC.

In conclusion, our present results
and available data fully support the
possibility that decreased expression or
inhibition of NRF2 may provide an
avenue for treatment of patients with
malignant melanoma, by improving the
rate of response to the standard che-
motherapy agents, namely, cisplatin and
dacarbazine.
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(Figure 1a). The KEAP1 protein pro-
duced by this mutant allele partially
lacks the DGR/Kelch domain that is
important for interacting with NRF2, a
key transcriptional regulator of oxidative
stress such as that resulting from reactive
oxygen species (ROS; Figure 1b). Under
normal conditions, NRF2 is kept tran-
scriptionally inactive through binding
to the DGR domains of KEAPT and
constitutively degraded by the ubiquitin
proteasome system (Sekhar et al., 2002).
In contrast, in the cell lines harbor-
ing the KEAPT frameshift mutation
(KEAP1-FSM), constitutive NRF2 stabili-
zation, nuclear localization (Supple-
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mentary Figure S1 online), and target-
gene  activation  were  observed
(Supplementary Figure S2 online). We
also observed strong expression of the
NRF2 protein in HMVI cells, which do
not harbor KEAPT mutation, suggesting
that another signaling pathway, such
as the PI3K pathway, may regulate the
constitutive expression of NRF2 in
HMV cells (Mitsuishi et al., 2012).
Thus far, several somatic mutations of
KEAP1 that affect its NRF2-inhibitory
activity have been identified in patients
with cancers of the lungs, gallbladder,
and liver (Taguchi et al., 2011). Aberrant
activation of NRF2 induced by KEAP?
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gene mutation in gallbladder cancer has
been reported to lead to 5-fluorouracil
(5-FU) resistance (Shibata et al.,, 2008).
However, the relationship between the
KEAP1-NRF2 pathway-and drug resis-
tance in malignant melanoma still
remains to be elucidated.

Cisplatin (cis-diamminedichloro-plati-
num (I), CDDP) and dacarbazine (5-(3,
3-dimethyl-1-triazenyl) imidazole-4-car-
boxamide, DTIC) have been shown to
increase oxidative stress by raising the
levels of intracellular ROS such as H,O,
(Zhang et al, 2010; Deavall et al,
2012). Therefore, we investigated
whether NRF2 is involved in sensitivity
to these drugs. The ratio of reduced-to-
oxidized glutathione (GSH/GSSG) was
decreased by treatment with CDDP or
DTIC in siNRF2-transfected PM-WK
cells (Figure 1c and.d). Furthermore,
intracellular ROS levels were increased
by treatment with CDDP or DTIC in
siNRF2-transfected cells, suggesting that
the HyO, detoxification pathway is
active in these cell lines (Figure Te;
Supplementary Figure S3a  online).
Notably, knockdown of NRF2 by small
interfering RNA in PM-WK and MM-RU
cells significantly enhanced their sensi-
tivity to apoptosis by CDDP or DTIC
(Figure 1f; Supplementary Figures S3b
and $4 online). Conversely, the over-
expression ‘of NRF2 or activation of
NRF2 by sulforaphane in G-361 cells
reduced their sensitivity to CDDP or
DTIC  (Supplementary  Figure S5
online). Moreover, the NRF2-positive
cell lines tended to show higher 1Cso
values compared with NRF2-negative
cell lines (Supplementary Figure S6
online). Taken together, the data indi-
cate that, in addition to the mechanisms
of drug resistance in melanoma, such as
drug trapping by melanosomes and
elevated expression of ATP-dependent
transporters (Gottesman et al, 2002;
Chen et al, 2006), aberrantly expre-
ssed NRF2 is one of the causes of
resistance to CDDP and DTIC.

Next, we examined KEAPT gene
mutation and NRF2 expression in speci-
mens of primary melanoma. The histo-
logical types, patient genders and ages,
and the stages of the primary melano-
mas we examined are shown in Supple-
mentary Table online. Ten (48%), eight
(38%), two (10%), and one (4%} of the
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The New Aryl Hydrocarbon Receptor Antagonist
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One Protects against UVB-Induced Signal Transduction
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TO THE EDITOR

The aryl hydrocarbon receptor (AhR)
is a ligand-activated transcription factor
that mediates the toxicity of 2,3,7,
8-tetrachlorodibenzo-p-dioxin  (TCDD),
polycyclic aromatic hydrocarbons, and
related  environmental  co

EGFR and downstream mitogen-acti-
vated protein kinase signaling, resulting
in the induction of XRE-independent
genes, such as cyclooxygenase-2 (COX-2;
Abel and Haarmann-Stemmann, 2010).
We have prev:ously shown that the
AbR in k is not only activa-

{Abel and Haarmann-Stemmann, 2010).
The unligated AhR is trapped in a
cytosolic multiprotein complex, which
rapidly dissociates upon ligand binding.
Subsequently, the AhR shuttles into the
nucleus, dimerizes with ARNT, and
binds to xenobiotic-responsive elements
(XREs) in the promoter of target genes,
e.g., encoding cytochrome P450 (CYP) 1
monooxygenases, to enforce transcrip-

ted by anthropogenic chemicals but also
by UVB irradiation, which leads to the
intracellular formation of the tryptophan
photoproduct and high-affinity AhR
ligand  6-formylindolo[3,2-bjcarbazole
(FICZ; Rannug et al., 1995; Fritsche
et al., 2007). indeed, UVB exposure en-
hances ARR/XRE binding (Supp!emen»
tary Figure 1 online} and

Because (i) overexpression of a con-
stitutively active AhR causes inflamma-
tory skin lesions (Tauchi et al,, 2005),
(i) an increase in CYP activity leads to
reactive oxygen species formation
{Puntarulo and Cederbaum, 1998), (iii)
CYP1 enzymes are critical for chemical-
induced skin carcinogenesis (Shimizu
et al, 2000), and (iv) COX2 is
involved in UV-induced inflammation
and carcinogenesis (Elmets et al., 2010),
it was postulated that a transient inhi-
bition of AhR may protect human skin
against the detrimental effects of UVB

CYPTA1/1B1 expression (Katxyar et al

irradiation (Agostinis et al, 2007;
et al, 2012).
Moreover, we have shown zhat the

of matrix

tion (Abel and Haarmann-Stemmann, 2000), as well as XRE-ind
2010). Furthermore, AhR-triggered acti-  COX-2 expressnon (Fritsche et al.,
vation of c-src tyrosine kinase stimulates  2007).
AR, anyt receptor; BDDI, E/ 5,6-dimethoxy-3,3+
; COX-2, CYP, P450; EROD 70 i
deethylasa FICL MMP-1, matrix 1; MNF, 3-methoxy-

4-nitroflavone; NHEK, normal human epidermal keratinocyte; TCDD, 2,3,7,8-tetrachlorodibenzo-p-

diosin; XRE, xenobiotic-responsive element
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1 (MMP 1), which is crmcally involved
in extrinsic skin aging, is upregulated in
an AhR-dependent manner in tobacco
smoke extract-exposed keratinocytes
(Ono et al., 2013). Therefore, we deci-
ded to develop an AHR antagonist that
is suitable for topical UV-protection.
We screened a library of compounds
that possess the structural prerequisites to
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Case Study
Subcutaneous Panniculitis-Like T-Cell Lymphoma (SPTCL)
with Hemophagocytosis (HPS) : Successful Treatment

Using High-Dose Chemotherapy (BFM-NHL & ALL-90)
and Autologous Peripheral Blood Stem Cell Transplantation

Eiichi Sakurai,'” Takashi Satoh,” Yashima-Abo Akiko,” Chihaya Maesawa,”
Kanako Tsunoda,"» Mikiya Endo,” Toshihide Akasaka,” and Tomoyuki Masuda®

T-cell p (SPTCL) is a rare form of non-Hodgkin lymphorma, in which lymphoma
cells infiltrate preferentiaily into subcutaneous adipose tissue. Although various treatmem trials for SPTCL have been at-
tempted, no standardized therapy has been established. Here, we report a case of a/8” T-cell-phenotype SPTCL (SPTCL-AB)
with hemophagocytosis (HPS) in a 14-year-old gxrl who presented with low-grade fever, general fatigue and chest swelling.
Laboratory inations revealed leukocytopenia, and bone marrow aspiration cytology showed HPS. The diagnosis of
SPTCL-AB was made by biopsy on the basis of thickened subcutaneous tissue in the chest wall. Following high-dose
chemotherapy (HDT) of BFM-NHL & ALL-90, autologous peripheral blood stem cell transplantation (auto-PBSCT) was
performed. The patient responded to the treatment and has remained asymptomatic for 2 years. Our results suggest that a
combination of HDT of BFM-NHL & ALL-90 and auto-SCT treatment is effective for SPTCL associated with HPS. {J Clin
Exp Hematop 53(2) : 135-140, 2013}

Keywords: SPTCL, hemophagocytosis, BFM-NHL & ALL-90, auto-PBSCT

the group of SPTCL.S SPTCL-ABs have a CD47, CD§",
CD56" phenotype, and SPTCL-GDs have a CD4", CD8" phe-
notype with frequent expression of CD56. Compared with
SPTCL-ABs, SPTCL-GDs have a poor prognosis.”’ On the
basis of these observations, the term SPTCL is used only for
SPTCL-ABs, and SPTCL-GDs are included within the cuta-
neous /3" T-cell lymphomas.* Although SPTCL-AB pa-
tients without hemophagocytic syndrome (HPS) have a favor-
able prognosis, the clinical course of cases associated with
HPS is generally aggressive, and a delay in diagnosis or
treatment may result in a fatal outcome. There have been few
reports of successful treatment of SPTCL-AB patients with
HPS, and no therapeutic regimen has been established.

Here, we report a case of SPTCL-AB with HPS that was
treated with a ion of high-dose chemo-
therapy (HDT) of Berlin-Frankfurt-Miinster-non-Hodgkin
tymphoma-90 (BFM-NHL-90) and autologous peripheral
blood stem cell transplantation (auto-PBSCT).

INTRODUCTION

In 1991, the distinct clinicopathological features of 2 T~
cell lymphoma in which the lymphoma cells preferentially
invade the subcutaneous tissue were described by Gonzalez of
al! Under the term subcutancous panniculitis-like T-cell
fymphoma (SPTCL), this new condition was established as a
distinct disease entity in the World Health Organization
(WHO) classification® Because of its peculiar pathological
features, SPTCL may be initially misdiagnosed as Weber-
Christian disease, a benign inflammatory panniculitis and a
granulomatous disease.’ Recent studies have disclosed that
cases with an a/8* T~cell phenotype (SPTCL-AB) and a 7/2*
T-cell phenotype (SPTCL-GD) can be distinguished within
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CASE REPORT

A previously healthy 14-year-old Japanese girl visited a
physician because of .a 1-month history of chest swelling.
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SPTCL with hemophagocytosis

Sakurai E, et al.

She also had a 3-month history of general fatigue and low-
grade fever. Initial laboratory examinations revealed a white
blood cell count of 2.82 # 10%L, hemoglobin of 11.6 g/dL,
hematocrit of 33.8 g/dL and platelet count of 16.4 x 10%yL.
Histopathologic examination of a biopsy specimen of subcu-
taneous adipose tissue from the chest wall revealed diffuse

ion of medi i . Under a diagnosi
of iculitis duc to lupus P inistration of low-
dose prednisolone (PSL) was started. Several weeks later, the
chest swelling expanded gradually. She was therefore re-
ferred and admitted to our hospital for further evaluation and
treatment.

On physical examination, a massive tumor was evident in
her chest subcutaneous tissue (Fig. 1). The findings from
laboratory examinations were as follows : aspartate amino-
transferase 27 IU/L (normal : 10-40 IU/L), alanine amino-
transterase 15 [U/L (normal : 5-35 IL/L), lactic dehydroge-
nase 235 U/L (normal : 115-359 TU/L), soluble interleukin-2
receptor 641 U/mL (normat : 220-530 U/mL) and ferritin 56
ng/mL. Moreover, previous infection with Epstein-Barr virus
was evident. Magnetic resonance imaging revealed notice-
able thi of the tissue, ible with
the region of the massive tumor in the chest (Fig. 2).

thol of skin biopsy speci showed medium-
sized lymy diffusely infiltrating into the sub
fat tissue (Fig. 3a). Rimming of the lymphocytes around
individual fat cells was observed (Fig, 3b).

Immunohistochemical staining revealed that the infiltrat-
ing lymphocytes were CD3*, CD4", CD5*, CD§', CD20",
CD30", CD45RO", CD56” and CD79a” (Fig. 4). They were
positive for T-cell receptor-8 (Fig. 5a). Cytotoxic molecules
such as granzyme B, T-cell intracellular antigen-1 (TIA-1)
and perforin were positive (Fig. Sb). Latent membrane pro-
tein 1 (LMP-1) and EBER in sifu hybridization were negative
(Fig. 5c & 5d). Bone marrow smears showed hemophagocy-

pl

Fig. 1. A massive tumor, indicated by black dots, was present in
the subcutancous tissue of the chest.

Sakurai E, et al.

136

Fig. 2. Magnetic resonance imaging of the chest
(T2-weighted). The subcutaneous tumor of the chest
wall showed high signal intensit

. 3. Histopathology of the skin biopsy specimen

7 stain). (3a) Diffuse cellular infiltration oc-
curred in the subcutaneous fat tissue. (35) Rimming
of lymphocytes around fat cells was observed (ar-
row). Bean bag cells, phagocytosing erythracytes,
were found among the lymphocytes. (3a) <10, (36)
400,

Fig. 4. . Immunohistochemistry of CD3 (4a), CD4 (4b), CDS (4¢) and CDS (4d), The u\ﬂltmlmg lympho-
cytes were positive for CD3, CDS and CDS, but negative for CD4. %400,

tosis of red blood cells and neutrophils by histiocytes (Fig. 6).

On the basis of these results, the patient was diagnosed as DISCUSSION
having SPTCL accompanied by HPS in spite of the low levels SPTCL is a type of skin lymphoma characterized by the
of lactic dehydrogenase and ferritin, and was treated with of usiue by pl hic T cells and
high-dose PSL (75 mg/day internally), starting on day 9 of  benign lobular panniculitis. This

malignancy typically presents in the form of skin nodules that
involve the extremities and can become ulcerated. The clini-
cal course associated with HPS is aggressive, and a delay in
diagnosis and treatment may result in a fatal outcome.

Although the mechanism of HPS in SPTCL has not been
clarified, the phenomenon of HPS results from overproduc-
tion of cytokines, including interferon-y, interleukin-2 (IL-2),
IL-6, IL-12, IL-18 and tumor necrosis factor-a, produced by
activated T cells (Th1 cells) and macrophages, which leads to
a chain reaction of cytokines.'*> Control of HPS in SPTCL-
AB patients improves the prognosis.

Various Lh:raples such as mdwthenpy, PSL CHOP (cy-
and pred-
nisolone) (-like) chemotherapy and auto/allo-SCT have been
applied for SPTCL-AB.® For relapsed or refractory disease,
various regimens have been attempted as salvngc chemothcr-
apy, including cladribine, DHAP
and cisplatin), ESHAP (etoposide, methy lpredmwlone cytar-
abine and cisplatin), FLAG (fludarabine, cytarabine and
granulocyte-colony stimulating factor), mini-BEAM (carmus-

admission.

Nine days later (on day 17 of admission), despite the PSL
therapy, the chest tumor was unchanged in size. Additional
HDT of BFM-NHL-90 (protocol I) was therefore applied.
After starting the first course of the chemotherapy, the tumor
in the chest gradually decreased in size. During the phase of
recovery from the chemotherapy, peripheral blood stem cells
(CD34" cells) were harvested. Moreover, chemotherapy of
BFM-NHL-90 (Protocol M) was applied as a consolidation
therapy. In addition, one course of the BFM-acute lympho-
blastic leukemia (ALL)-90 regimen (HR3) was applied for
further treatment.

Followmg pretreatment with the MCVAC (

ide and ) regimen, the
patient was treated with auto-PBSCT. The clinical course
thereafter was uneventful, She has been in complete remis-
sion for more than 2 years, and there was no evidence of local
recurrence in the chest wall and HPS in the bone marrow at
the final follow-up examination.
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Fig.

Immunohistochemistry for T-cell receptor (TCR)-8 (5a), granzyme B (56), latent membrane

protein-l (LMP-1, Sc) and Epstein-Barr virns (EVB)-encoded RNA in situ hybridization (5d).
Lymphocytes were positive for TCR-3, and expression of the cytotoxic molecule granzyme B was also

found. LMP-1 and EBV were negative. <200,

Fig. 6. Hemophagocytosis was seen in a smear of the bone
marrow. Giemsa stain, x1000.

id bine and

) Ini 1

tine, and VEPPB (vin-
cristine, an 2
However, no standardized treatment has yet emerged. In
SPTCL-AB patients with HPS, a recent report has indicated
that CHOP (-like) chemotherapy is not very effective. Auto-
SCT or allo-SCT following HDT has been suggested as an
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important option for patients with refractory or recusrent
SPTCL.4M

In the present case, high-dose PSL was initially used, but
no response was obtained. Therefore, we treated the patient
according to the BFM-NHL & ALL-90 protocol.

BFM-NHL-90 is a protocol for pediatric malignant lym-
phoma and yields a significantly better outcome for non-
Hodgkin lymphoma at stage T or IL¥ BEM-NHL-90 is also
effective for pediatric anaplastic large-cell lymphoma. BFM-
ALL-90 is a superior regimen for high-risk childhood T-cell
acute lymphoblastic leukemia.'¢

The present case was treated successfully with a combina-
tion of HDT of BFM-NHL & ALL-90 followed by auto-
PBSCT, and achieved clinical complete remission (CR). This
result suggests that the BFM protocol is applicable and can
yield complete remission in cases of SPTCL with HPS.
Medhi et al. have also reported the value of the BFM-90
protocol for the treatment of patients with SPTCL and HPS.!

To date, there have been few reports of effective treatment
for SPTCL using HDT following SCT. In almost all of the
reported cases, the patients underwent HDT-allo-SCT and its
effectiveness was impressive, 92% achieving CR, with a me-
dian response duration of 2 14 months.® In intermediate- and
high-grade Iy ive allo-SCT is




with a lower relapse rate than auto-SCT for the graft-versus-
leukemia effect.™? However, chronic graft-versus-host dis-
ease (¢cGVHD) is a very common complication, with a re-
ported incidence of between 40% and 70% and is the
leading cause of late death in allo-SCT survivors. 2

The median age of patients with SPTCL-AB at diagnosis
is 36 years (range: 9-79 years), and about 19% are in the
second decade or younger.S In children, cGVHD may reduce
the quality of life because of the induction of growth imegu-
larity. Mukai ez al. described a patient with SPTCL and HPS
who received HDT of BFM-NHL & ALL-90 and auto-
SCT.* The present case received a combination of HDT of
BFM-NHL & ALL-90 and auto-SCT, and has been in com-
plete remission for more than 2 years. This suggests that
auto-SCT might be a feasible option following HDT.

In summary, we have reported a case of SPTCL compli-
cated by HPS, which responded to treatment with HDT of
BFM-NHL & ALL-90 and auto-SCT. Although the value of
the BEM-NHL & ALL-90 protocol has to be further evaluated
in SPTCL cases, our findings suggest that a combination of
HDT of BFM-NHL & ALL-90 and auto-SCT is applicable for
the treatment of SPTCL with HPS.
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A Case of Atypical Fibrous Histiocytoma with Positivity for CD163 and CD44

Kanako Tsunodal, Kazuhiro Takahashi', Fumihiko Maeda', Hiroki Oikawa? and Toshihide Akasaka'
of

and *Path
krakalmc warc-med.acjp
Accepted Dec 3, 2012; Epub ahead of print Mar 5, 2013

Atypical fibrous histiocytoma (AFH) is a variant of der-
matofibroma (DF) that was first described by Fukamizu
etal. (1) in 1983. Histologically AFH is characterized by
proliferation of dermal spindle cells composed mainly
of atypical histiocytic cells with striking nuclear pleo-
morphism and atypia, in a background of classic fibrous
histiocytoma (2). It is known that many cases of AFH
follow a benign course if complete excision is carried out
(2, 3). However, because the tumour cells are atypical,
AFH must be differentiated from tumours of intermediate

gy, School of Medicine, hvate Medical University, Uchimaru 19-1, Morioka 020-8505, Japan. E-mail:

CASE REPORT

A 63-year-old woman prcscntcd with an 8-month history of a
symptomless, slowly growing swelling on the left upper arm. The
patient had no unusual medical or famlly history. Clinical cxaml-
nation revealed an §-mm black h hard mass with I

erythema (Fig. 1A). The tumour had arisen at a site without any
known previous history of injury. Ahaemangioma was clinically
suspected, and suigical excision was performed. Microscopic exa-
mination revcalcd awell-defined lesion, located in the dermis and

o the tissue, with epid 1 hyperplasia
zmd a grenz zone (Fig. lB) Thc lcsmn was composed largaly of
fascicles of

malignancy, such as dermatofibrosarcoma pr
(DFSP) or atypical fibrous xanthoma (AFX), as well as
more malignant tumours, such as pleomorphic dermal
sarcoma (PDS)/malignant fibrous histiocytoma (MFH).
‘We report here a case of AFH on the left upper arm of

spindle cells with elongated or plump vesicular nuclei, arranged
in a storiform pattern. Abundant pleomorphic giant cells with
huge bizarre nuclei (bi-lobed and multi-lobed) and histiocytes
with large vesicular nuclei and prominent eosinophilic nucleoli
were obscrved (Fig. 1C). In the peripheral region of the tumour,
spindle cells arranged in a storiform or fascicular

a 63-year-old woman and describe its i ity
in detail. We also discuss the points of histological and
immunohistological differentiation between AFH and
other cutaneous spindle cell tumours.

‘© 2013 The Authors. doi: 10,2340/00015535-1563
Journal Compilation © 2013 Acta Dermato-Venercologica. ISSN 0001-5353
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DISCUSSION

The distinctive histological features of AFH include
a dermal lesion extending into superficial subcuta-
neous adipose tissue, composed of a population of
pleomorphic spindled (fibroblast-like) and polyhedral
(histiocyte-like) cells admixed with multinucleated
giant cells, and macr as well as | iderin
deposits. Kaddu et al. (2) reported the presence of
1-15 pathologic mitoses per 10 high power field (HPF)
(mean 3.4 per 10 HPF) (20/59 cases, 33.9%) and/
or geographic-like necrosis (7/59 cases, 11.9%) (2).
Many reports have indicated positivity for factor XIlla
(4-6), but negativity has also been reported in some
cases (2, 7, 8). Garrido-Ruiz et al. (6) and Wilk et al.
(8) reported that AFH was CD34-negative. Although
AFH of the skin is considered to be benign, there have
been rare cases of multiple recurrence involving me-
tastasis to the lymph nodes and lungs (2, 3, 5). Kaddu
et al. (2) reported local recurrence in 3 of 21 cases for
which follow-up was possible, and among these cases,
distant metastasis occurred in 2. These 3 cases were all
incompletely excised. Therefore, complete excision of
AFH with a sufficient margin is important.
Histologically, the differential diagnosis of AFH
includes DFSP, AFX and PDS/MFH. DFSP commonly
occurs on the body trunk or proximal limbs of heal-
thy adults, showing uniform bland spindle cells with
spindle-shaped nuclei exhibit a storiform pattern and
proliferate from the dermis to the subcutaneous adipose
tissue with an unclear boundary, CD34 is diffusely po-
sitive, and immunoreactivity for o-SMA and desmin are
usually negative (3, 9). In our case, as the tumour cells
were notably polymorphic, CD34 was negative, and
typical features of DF were observed in the background.
AFX commonly occurs in sun-damaged skin of the head
and neck in elderly individuals. AFX is similar to AFH
in showing proliferation of spindle cells as well as mul-
tinucleated giant cells and bizarre cells (2). However,
solar elastosis is observed in AFX, and a grenz zone is
not evident because the tumour cells proliferate from
directly under the skin. Moreover, features of typical DF
are not observed (3). PDS/MFH commonly occurs in
the limbs of middle-aged individuals, and it is common
for the lesion to extend deeply into subcutaneous tissue,
thus commonly forming a large tumour. An important
point is that the tumour cells with profound atypia
proliferate, and i ically do not demon-
strate a specific line of dxfferenuauon al-anmrypsm

pattern with collagen bundles were observed, resembling the
classic features of DF. No necrosis was present. Foci of chronic
y cells, including lymp} and plasma cells, were
also evident. As a typical feature, we noted individual prominent
hyalinized collagen bundles surrounded by
tumour cells, predominantly in the periphery of
the lesion (Fig. 1D). The mitotic count was 3 per
10 high-power fields (HPF).
Immunohistochemical staining revealed
diffuse positivity for vimentin, factor XIila,
CD68, CD163 (Fig. 1E) and CD44 (Fig. 1F).
The lesion showed no reactivity for desmin,
CD34, AEVAE3, desmin, 8-100 protein, al-
antitrypsin or al-antichymotrypsin, Ki-67
staining showed less than 5% positive reacti-
vity. Based on these findings, a diagnosis of
atypical fibrous histiocytoma was made. As it
was suspected that the initial resection may
have left some residual tumour cells at depth,
expanded excision with a 3-cm margin was
performed one month later. At 30 months of
follow-up, the patient was asyrptomatic with
no evidence of tumour recurrence.

Fig. 1. (A) Macroscopie view of the blackish-purplish
skin tumour on the right arm. (B) Dermal-to-
subcutaneous tumour with focal extension into the
subcutancous tissue. The cpidermis was hyperplastic
and a grenz zone was evident (haematoxylin and cosin;
HE x 1). (C) The tumour is composed of a proliferation
of interlacing fascicles of predominantly histiocyte-
like eosinophilic spindle cells with vesicular nuclei.
Abundant pleomorphic giant cells with huge bizarre
nuclei are present (HE  100). (D) At the border of the
lesion, the cells are interspersed with hyaline collagen
bundles (HE *40). Immunohistochemical studies of
the tumour cells. The cells were positive for (E) CD163
and (F) CD44.
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Recent studies have shown that CD163 and CD44 are
specific for DF and its variants. CD163, a haemoglobin
scavenger receptor expressed by monocytes and tissue
macrophages, is reportedly expressed in DF (89%)
and cellular fibrous histiocytoma (100%), whereas it is
negative in DFSP (83%) (11) and AFX (100%) (12). In
addition, CD44 is the cell surface receptor for hyaluro-
nate, and has also been reported to be a useful diagnostic
marker of DF (13). In our case, the tumour cells sho-
wed strong expression of both CD163 and CDA44, thus
supporting the contention that AFH is a variant of DF,
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Small-cell carcinoma of the breast with
squamous differentiation

DOE 10.1111/his.12201

© 2013 John Wiley & Sous Ltd

Sir: The WHO classifies mammary carcinomas with
neuroendocrine (NE) features as a special tumour entity
representing <1% of invasive breast carcinomas.® Small-
cell carcinoma of the breast is a rare NE subtype that
may show aggressive clinical behaviour, whereas the
other, more frequent, breast carcinomas with NE
differentiation (cellular mucinous carcinoma and solid
papillary carcinoma) are usually of low grade. To our
knowledge, there is only one brief description concern-
ing metaplastic change in these NE cancers.” Herein,
we report an exceptionally rare small-cell mammary
showing iation
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also present in this squamous component, but was
lower (12 per 10 HPFs) than that in the small-cell
component. Focal lymphatic permeation was detected.
An inesitu ductal carcinoma component, predomi-
nantly showing cribriform architecture, and with
comedo necrosis, was observed within and near the
tumour mass (Figure 1AD). No metastases were
1dem1ﬁed m the 18 excised right axillary lymph nodes.

ically, invasive ca cells
were diffusely positive for synaptophysin and CD56
(neural cell adhesion molecule, NCAM) and focally
positive for chromogranin A, whereas cells showing
squamous metaplasia were negative or weakly posi-
tive and in-situ cells were negative for these NE mark-
ers (Figure 2A). Carcinoma cells were diffusely
positive for cytokeratin 7 and negative for cytokeratin
20. High molecular weight cytokeratin (34pE12) was
clearly demonstrated only in carcinoma cells with
squamous metaplasia (Figure 2B). Gross cystic disease
fluid protein 15 (GCDFP15) was identified in 2% of
the invasive carcinoma cells and in 20% of the in-situ
carcinoma cells (Figure 2C). The tumour was oestro-
gen receptor-negative in both invasive and in-situ
arcas, whereas weak progesterone receptor reactivity
was detected in the invasive carcinoma nuclei (posi-
tive cell rate: 1.5%), and the in-situ component was
progc;terone receptor negative. The HER2 score was

The patient, a 58-year-old post al Japa-

d at 1+ and the MIB-1 labelling index was

nese woman, presented with a palpable mass in the
upper outer quadrant of the right breast. Her family
history included a sister with ovarian cancer. Ultraso-
nography revealed a well-defined, focally distorted,
hypo-echoic  right breast tumour. Systemic CT
detected no other suspicious lesions. We performed
ultrasound-guided, fine needle aspiration of the breast
lesion, and the cytological diagnosis was carcinoma,
The cut surface of the mastectomy specimen con-
tained a lobulated grey-whitish tumour, measuring
45 x 40 x 40 mm. Histopathologically, this invasive
tumour was composed of solid and/or trabecular
growths of densely packed, small to medium-sized
cells with well-developed vascular stroma
(Rigure 1A.B). Focal coagulation necrosis and haem-
orrhage were present. Carcinoma cells were polygo-
nal or occasionally spindle-shaped, with high
nuclear/cytoplasmic ratios and ovoid nuclei with
finely granular chromatin and absent or inconspicu-
ous nucleoli (Figure 1B). Mitotic figures were numer-
ous [82 per 10 high-power ficlds (HPFs)]. Squamous
differentiation, i.e. formation of nests of polygenal
carcinoma cells with abundant, eosinophilic cyto-
plasm and intercellular bridging with focal keratin
pearls, was found (Figure 1C). Mitotic activity was

Histopathology, 63, 738-741.

Figure 2. Immunchistochemical findings of small-cel] mammary
carcinoma with squamous differentiation. A, Synaptophysin
immunohistochemistry is diffusely positive in most invasive cancer
cells, but the component showing squamous differentiation is
negative. B, In contrast, 34BE12 stains only areas showing
squamous differentiation. C, Scattered GCDFP15-expressing cancer
cells are observed in the invasive lesion.

Histopathology. 63, 738-741.

51.4%,

Reverse-transcriptase  polymerase chain  reaction
(RT-PCR) analysis revealed overexpression of chro-
mogranin A mRNA in the invasive cancer tissue.

Postoperatively, the patient received doxorubicin
(60 mg/m?) and cyclophosphamide (600 mg/m?)
every 4 weeks for four cycles as adjuvant chemother-
apy. She remains alive and well, with neither recur-
rence nor metastasis, 49 months after surgery.

The possibility of metastatic small-cell carcinoma
from another site should be ruled out.' Imaging and
clinical history confirmed that our patient had no
lesions in other organs, and an in-situ component
accompanying the invasive breast cancer was demon-
strated histologically. These are regarded as the two
most important features for diagnosing primary
small-cell mammary carcinoma.*? In  addition,
GCDFP15 immunoexpression supports a di is of
primary NE carcinoma of the breast, despite oestro-
gen receptor negativity,* Furthermore, mammary NE
carcinomas are generally cytokeratin 7-positive and
cytokeratin 20-negative, whereas pulmonary small-
cell carcinoma is negative for both.'*

It has been suggested that mamumary NE carcino-
mas generally result from a divergent differenttation

Correspondence 741
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(‘carcinoids') and normal tissue of the breast. Am. J. Pathol,
1985; 120; 186-192.

6. Kawasaki T, Mochizuki K. Yamauchi H et al. Neuroendocrine
cells associated with neuroendocrine carcinoma of the breast:
nature and sigaificance. J. Clin. Pathol. 2012; 65: 699-703.
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Figure 1. Histological findings of small-cell mammary carcinoma with squamous differentiation. A, Invasive region (right side) and
proximally located fn-situ component (left side). B, Cancer cells showing medullary invasive growth with a capillary netswork are polygonal
or mildly fusiform in shape. and have relatively scant eytoplasm and hyperchromatic nuclel with frequent mitoses. C. Note the nest
composed of polygonal cancer cells with abundant, eosinophilic and/or clear cytoplasm, irregularly shaped nuclei, and keratinization,

D. Insitu component composed of ductal cancer cells arranged in glandular structures, with centeal necrosis.

event in breast cancer, because normal NE cells are

almost never found in the breast.* whereas we

recently described a hyperplastic condition of NE cells

that was possibly relevant to the development of

some mammary NE carcinomas.  fn the present case,

the in-situ ductal cdmnoma component had no NE
scall

accordingly, that this type of tumour could represent
an aggressive variant of breast cancer,’ whereas
Shin et al. emphasized that an important determi-
nant of the outcome is the disease stage at the time
of diagnosis.? In addition, invasive breast carcinomas
with metaplastic features generally have a poor

features, i or morphologicall
and no normal-like and/or hyperplastic NE cells were
detected in background breast tissue. It is thus rea-
sonable to speculate that the breast cancer in this
case acquired a small-cell NE nature divergently
when fn-situ cancer cells invaded surrounding stro-
mal tissue or thereafter.

Papotti et al. reported that three of four patients
with primary small-cell carcinoma of the breast died
within 15 months after initial diagnosis, and,

prognosis.” Interestingly, our patient with a highly
unusual mammary small-cell carcinoma showing

i has d alive and well
for more than 4 years to date. with the standard
treatment for operable infiltrating breast cancers.
Despite the local tumour being large and the pres-
ence of vascular invasion, there was no evidence of
lymph node or distant spread of the cancer (stage
1IA), which may account for the patient's survival in
this case,

Histopathology. 63, 738~741,
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Case Report

Electrical storm after cardiac resynchronization therapy in a patient
with nonischemic cardiomyopathy: Signal-averaged vector-projected

B

187-channel electrocardiogram-based risk stratification for

lethal arrhythmia

Toshiko Nakai, MD*¥, Hiroaki Mano, MD?, Yukitoshi Ikeya, MD?, Kazumasa Sonoda, MD?,
Sonoko Ashino, MD?, Yasuo Okumura, MD?, Kimie Ohkubo, MD*, Satoshi Kunimoto, MD*,
Yuji Kasamaki, MD?, Ichiro Watanabe, MD?, Atsushi Hirayama, MD?, Kenji Nakai, MD”

= Division of Cardiology, Department of Medicine, Nihon University School of Medicine, 30-1 Oyaguchi kami-cho, ltabashi-ku, Tokyo 173-8610, Japan
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Artice history:

We describe treatment of amal flutter and electrical srorm presenting as m(essant ventricular
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of a cardiac resync! therapy (CRT-D) in a

patient with dilated cardiomyopathy. No prior arrhythmic event had occurred. Our treatment strategy,
including amiodarone administration, was guided in part by signal-averaged vector-projected 187-
channel electrocardiogram (SAVP-ECG)-based risk stratification for ventricular arrhythmia. Corrected
recovery time (RTc) dispersion and Tpeak-end dispersion were used to evaluate transmural dispersion of

Keywords: repolarization. RTc and Tpeak-end dispersion increased during the period of electrical storm. Values were
CRT ) improved 2 years after CRT-D is and the The VT has not
Proarthythmia recurced despite discontinuation of the anmrrhylhmlc agent, SAVP-ECG-based risk stratification for

Ric dispersion
Tpeak-end dispersion

ventricular arrhythmia proved useful for the management of antiarchythmic therapy.
© 2013 Japanese Heart Rhythm Society. Published by Elsevier B. Al rights reserved.

1. Case report

A 77-year-old man with dilated cardiomyopathy visited our
hospital in December 2010 and reported dyspnea on effort. Echo-
cardiography revealed cardiac dyssynchrony with a low ejection
fraction of 29%, and the patient was diagnosed with New York Heart
Association class IIl heart failure, The plasma N-terminal pro-B-type
natriuretic peptide (NT-pro BNP) level was 3691 pg/ml. The elec-
trocardiogram (ECG) QRS complex (136 ms) was widened to
136 ms, with a left bundle branch block conturation (Fig. 1). The
patient was being treated with spironolactone (aldactone), p-
blocker (carvedilol), and i in If receptor ist (capto-

(RA) lead was then positioned at the RA appendage. The following
device and leads were used: Promote RF generator, Durata 7120Q
RV defibrillation lead, QuickFlex 1158T LV lead, and Tendril STS RA
lead (St. Jude Medical, St. Paul, Minnesota, USA). The RV pacing
threshold was 0,75V at 0.4 ms, and the RA pacing threshold was
0.5V at 0.4 ms, The device was programmed with a ventricular
tachycardia (VT) zone set to 2166 bpm (therapies =antitachy pacing
(ATP) x 3, shack 10J, 25 ], 36 ] x 4) and a ventricular fibrillation (VF)
zone set to 2230 bpm (therapies=shock 15}, 36}, 36] x 4).

After CRT-D implantation, the QRS duration decreased to 122 ms
(#55. 2), and the cardiac dyssynchrony improved. However, 5 days
after i ion, atrial flutter (AFL) and electrical storm presenting

pril). Implantation of a cardiac resynchronization therapy defibril-
lator (CRT-D) was scheduled and performed in May 2011, without
any complications. After implantation of the right ventricular (RV)
lead in the RV apex, coronary venography was performed, and a
suitable lateral branch was identified as a candidate vessel for left
ventricular (LV) lead i ‘The LV lead was at
the midportion of the lateral branch. The LV pacing threshold was
0.5 mV at 0.5 ms without phrenic nerve stimulation. The right atrial

* Corresponding author, el
E-mail address:

8133972 B111x2412; fax: 481 33972 1008
aisacp T

as frequent VT were seen. As shown in Fig. 3A, the VT was initiated
by a premature ventricular complex. The CRT-D intracardiac tracing
showed both AFL and VT. Appropriate shocks were delivered, and
both the AFL and VT were terminated (¥ig. 3B); however, incessant
VT developed after restoration of sinus rhythm. A total of 9 VT zone
shocks were dellvered Blvenmcular pacing was discontinued, and

of was initiated to inhibit
VT. The VT abated within 1 week, and CRT was restarted. Oral
amiodarone was administered to prevent VT recurrence. To deter-
mine the risk of ventricular arrhythmia, we evaluated the corrected
recovery time (RTc) dispersion and Tpeak-end dispersion on a
signal-averaged vector-projected 187-channel electrocardiogram

1880-4276/5 - see front matter © 2013 Japanese Heart Rhythm Society. Published by Elsevier BV. Alt rights reserved.

hitp:/dx doi.org/10.1016/§j02.2013.05.004

. Naka et al. / Journal of Arrhythmic 29 (2013) 353-356 355

354 T, Nakai et al. / Journal of Arrhythmia 23 (2013) 353-356
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re CRT shows a wide QRS complex with left bundle branch block.

FIR=T4min QRE=122 ms

Fig. 2. Twelve-lead electrocardiogram obtained after CRT shows narrowing of the QRS complex compared to that before CRT.

(SAVP-ECG). RTc and Tpeak-end dispersion increased during the
period of electrical storm (average, 15 ms and 48 ms, respectively;
Fi. 4A). These findings suggest that transmural dispersion of
repolarization increased in our patient, leading to ventricular proar-
rhythmia. Two years after implantation of CRT-D, follow-up SAVP-
ECG showed decreased augmentation of RTc dispersion and Tpeak-
end dispersion (17 ms and 13 ms, respectively; ¥z. <iB). It remains
unclear whether this improvement was the result of time or the
administration of amiodarone, We halved the dose of amiodarone
before wi ing the drug No VT occurred
despite discontinuation of the antiarrhythmic agent.

2. Discussion

Proarrhythmic events after CRT have been reported in 5-10% of
CRY recipients | -], Gasparini et al. investigated the incidence of
electrical storm in patients with heart failure treated with CRT and
reported an increased incidence in patients with nonischemic
cardiomyopathy in whom a CRT-D was implanted for secondary
prevention [} In most cases, the arrhythmia can be managed by

administration of an antiarrhythmic agent and/or discontinuation
of LY pacing within 1 month after implantation of the CRT system.
Kantharia et al. reported a case of electrical storm induced by CRT.
‘The VT did not disappear even after extraction of the LV lead, and
catheter ablation was performed to control the VT {]. In another
case, VT was induced by bwenl-ncular pacmg and controlled by
triple-site b il pacing and node ablation {7},
In contrast, CRT has been reported to suppress arrhythmias in some
cases {§-20]. These reports suggest that the suppression is not
due to the effects of pacing itself. Rather, reverse remodeling with
CRT can decrease the AFL burden and frequency of ventricular
arrhythmias.

The i ing the ic effect of CRT is not
well One fon is that dispersion of
repolarization increases with LV pacing. Bai et al. studied the effects of
LV epicardial pacing and biventricular pacing in a canine mode! of

pacing and biventricular pacing prolonged the ventricular repolariza-
tion time and increased transmurai dispersion of repolarization. Pro-
longed transmural dispersion occurred parallel to augmentation in the
Tpeak-end interval, According to Scott et al, CRT with transseptal

356 . Nakai et al. / Journal of Archytlunia 29 (2013) 353-356

endocardial LV pacing {in comparison with epicardial LV pacing) re-
duced QTc and Tpeak-end dispersion, and these authors concluded
that transseptal LV pacing may be less arrhythmogenic { {2}, Barbhaiya
et al. looked at the relationship between ventricular arrhythmia, the
QF interval, and Tpeak-end dispersion and found that increases in
Tpeak-end dispersion and Tpeak-end/QT ratio were associated with an
increased incidence of ventricular arrhythmia in patients with a CRT-D

{121 Another group also reported an association between Tpeak-end
d ion and major ic events |14}
Nakai et al. showed that RTc and Tpeak-end di ion can be
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used to evaluate the spatial distribution of myocardial repolariza-
tion {1%,18]. We measured RTc and Tpeak-end dispersion in the
acute and chronic periods in the case reported herein. Both
variables were increased durmg the acute period after CRT,
ing that i was
before being modified by amiodarone. These changes are consis-
tent with previous reports of prolongation of the Tpeak-end
interval with LV pacing. On the follow-up SAVP-ECG, RTc and
Tpeak-end dispersion had decreased to within safe ranges. There is
no standard index for use of antiarrhythmic agents, and it is
difficult to make the decision to stop an antiarrhythmic agent once
it is started, even if the patient is free of arrhythmia. In the present
case, RTc/Tpeak-end dispersion increased in the acute phase after
CRT, suggesting a potential substrate for ventricular arrhythmia,
bur both measures decreased to within normal range with
i ion and with time. We controlled the dose

Fig. 3. Cardiac monitor tracing and intracardiac electrocardiogram shows atrial fibrillation and ventricutar tachycardia episodes 5 days after CRT-D implantation.

A

8

2011/5/25:5 days aftec CRT

2013/3/26: 2 years after CRT

<q0ms G-70ms

70t§ms >100ms  RT disparsion

Fig. 4. RTc and Tpeak-end dispersion assessed on SAVP-ECG obtained 5 days and 1 year after CRT implantation. RTc and Tpeak-end dispersion were improved ears after
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CRT implantation.

of amiodarone in response to the low risk for ventricular arrhyth-
mla mdkcaled by the SAVP-ECG. Our expenence in this case

the i of risk for lethal arrhyth-
mia after CRT.

3. Conclusion

We treated a patient who experienced electrical storm after
CRT-D implantation. Our rreatment straregy was guided in part by
SAVP-ECG-based risk for ia. Our
SAVP-ECG findings indicate that the proarrhythmic effect of CRT
may be due to repolarization heterogeneity induced by LV pacing.
The SAVP-ECG findings allowed us to both administer and with-
draw the antiarrhythmic agent effectively; therefore, we suggest
use of SAVP-ECG as a risk stratification tool in cases of CRT-
induced electrical storm.
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Impacts of age on coronary atherosclerosis and vascular response

to statin therapy
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Abstract Age is a well-established risk factor for car-
diovascular disease. Recent trials using intravascular
ultrasound (IVUS) have shown that lipid-lowering therapy
with statins halts the progression or induces the regression
of coronary artery plaques. However, impacts of age on
coronary atherosclerosis and vascular response to Statin
therapy have not been fully evaluated. The effects of
8-month statin therapy on coronary atherosclerosis were
evaluated using virtual histology-IVUS, IVUS data were
analyzed from 119 patients who were divided into two
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groups according to age: elderly patients (=65 years.
n = 72) and non-elderly patients (<65 years, n == 47). No
patients were taking statins or other lipid-lowering thera-
pies at baseline. At baseline, external elastic membrane
(EEM) volume (17.27 vs, 14.95 mm®/mm, p = 0.02) and
plague volume (9.49 vs. 8.11 mm*/mm, p = 0.03) in the
elderly patients were significantly greater than in the non-
elderly patients. The EEM volume (—-2.4 %, p = 0.007)
and plaque volume (—3.1 %, p = 0.007) after 8-month of
statin therapy had significantly decreased in the non-elderly
patients but not in the elderly patients. A significant posi-
tive correlation was observed between age and percentage
change in plaque volume (r= 0265, p = 0.004). A
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different coronary artery plaque components were mea-
sured using IVUS Lab, version 2.2 (Volcano).

Blood examinations for lipid levels were performed at
baselms and at the 8-month follow-up. The serum lipids,

and high i C-reactive protein

(hs-CRP) levels were measured at a central clinical labo-

mtory (SRL, Inc., Tokyo, Japan). The serum levels of

ic acid (EPA), h ic acid (DHA),

and arachidonic acid (AA) in conserved frozen samples

obtained at baseline and at the 8-month follow-up were

measured annually by a central laboratory (BML, Inc.,
Kawagoe, Japan).

Statistical analyses were performed using StatView,
version 5.0 (SAS Institute, Cary, NC, USA). The results
were expressed as mean & SD. Differences in continuous
variables between the two groups were compared using an
unpaired Student’s ¢ test when the variables showed a
normal distribution and the Mann-Whitney U test when the
variables were not normally distributed. Differences in
continuous variables within each group were compared
using paired Student’s 7 tests when the variables showed a
normal distribution and Wilcoxon's signed-rank sum tests
when the variables were not normally distributed. Cate-
gorical variables between the two groups were compared
using Chi-square tests or Fisher’s exact tests. Univariate
regression analyses were performed to assess the correla-
tions between the percentage change in plaque volume and
several parameters, including nominal variables (gender,
coronary artery disease status, hypertension, diabetes
mellitus, smoking, and type of statin) and numerical vari-
ables [age, estimated glomerular ﬁlLraLmn ram {eGFR),

change in low-d
{LDL-C), small, dense low- densny hpopmtcm (sd-LDL),
high-density lipoprotein cholesterol (HDL-C), and hs-CRP,
and change in the EPA -+ DHA/AA ratio). The variables
with a p value <0.2 on univariate analysxs were entered
into models. was set at
p <005,

Results

The baseline characteristics of the subjects are listed in
Table 1. No significant differences were present in the
baseline characteristics between the two groups, except for
age (73 vs. 56 years, p < 0.0001) and eGFR (60.6 ml/min/
173 m? vs. 70.3 mlmin/1.73 m%, p = 0.0004). The fre-
quency of angiotensin-converting enzyme inhibitor or
angiotensin-receptor blocker use tended to be higher in the
elderly patients (58 vs. 40 %, p = 0.06).

The risk factor controls at baseline and at the 8-month
follow-up are listed in Table 2. Serum LDL-C levels
decreased significantly in both groups, and these levels at

Table 1 Baseline characteristics of subjects

Eiderly Non-elderly p value
(=72 (=47
Age (years) Bks S646 <0001
Men 57T(719 %) 42(89 %) 021
Body mass index (kg/m?) 241&34 250£32 02
€GFR (mbmin/1.73 m?) 60.6 = 145 703 £ 140 0.0004
Treatment allocation 025
Pitavastatin RWE  26(55%)
Pravastatin 40 (56 %) 21 (45 %)
Status of coronary artery 0.12
disease
Stable angina pectoris 5475%)  29(62%)
Unstable angina pectoris 18 (25 %) 18 (38 %)

‘Target coronary ariery 0.3

Left anterior descending 38 (53 %) 29 (62 %)

Left ciroumflex 20%  36%

Right NWE  15®RR
Hypertension 48 (67 %) 27 (57 %) 031
Diabetes mellitus 2% 18(38% 051
ACE-Is or ARBs 2(68%  19(40% 006
B blockers TA0%  633% 06
Calcium channel blockers 38 (53%) 22(47%) 052
Insulin TU0%  40%  >099
‘Thiazolidinedione 50%  1Q% 04
Follow-up duration (days) ~ 22935 22538 056

Data are expressed as mean = SD or a3 number (percentage)
€GFR estimated glomerular filration rate, ACE-Is angiotensin-con-
verting enzyme inhibitors, ARBs angiotensin-receptor blockers

the 8-month follow-up were significantly low in the elderly
patients compared to those in the non-elderly patients (81
vs. 91 mg/dl, p = 0.02). A significant increase in HDL-C
levels and decreases in apolipoprotein B, sd-LDL, and hs-
CRP levels were observed in both groups. However, apo-
lipoprotein B (70 vs. 79 mg/dl, p = 0.009) and sd-LDL
levels (17 vs. 21 mg/dl, p = 0.04) at the 8-month follow-
up were significantly low in the elderly patients. The serum
EPA + DHA/AA ratio in the elderly patients tended to
decrease at the 8-month follow-up.

The parameters evaluated using grayscale and VH-
IVUS are listed in Table 3. At baseline, EEM volume
index (17.27 vs. 14.95 mm*mm, p=0.02) and plague
volume index (9.49 vs. 8.11 mm*mm, p = 0.03) in the
elderly patients were significantly greater than in the non-
elderly patients. EEM volume index (~2.4 %, p = 0.007)
and plaque volume index (3.1 %, p = 0.007) had sig-
nificantly decreased only in the non-elderly patients. Fur-
thermore, the percentage change in plaque volume index
was generally different between the two groups (0.0 vs.
=3.1 %, p = 0.07). In addition, EEM volume index and

&) Springer
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multivariate regression analysis showed that age was a
significant predictor of the percentage change in plaque
volume during statin therapy (§ = 0.223, p = 0.02). Cor-
onary atherosclerosis was more advanced and vascular
responses to statin therapy were attenuated in the elderly
patients compared to the non-elderly patients.

Keywords Age - Atherosclerosis - Coronary artery
disease - Statin - Virtual histology intravascuiar ultrasound

Introduction

Age is a well-established risk factor for cardiovascular
disease and silent atherosclerosis. In addition to the high
likelihood of other cardiovascular risk factors being present
in the elderly, aging process itself induces structural and
functional changes in the vascular wall [1]. Plaque burden
has reported to increase with advancing age [2--5]. Recent
trials using intravascular ultrasound (IVUS) have shown
that statins halt the progression or induce the regression of
coronary artery plaques {5, 7]. However, impacts of age on
coronary artery plaques before and during statin therapy
have not been fully evaluated. Therefore, in the present
study, we examined the impacts of age on coronary ath-
erosclerosis and vascular response to statin therapy using
virtual histology (VH)-IVUS.

Materials and methods

The present study is a post hoc subanalysis of the treatment
with statin on atheroma regression evaluated by intravas-
cular ultrasound with virtual hxslology (TRUTH) study, a
prospective, open-labeled, trial
performed at 11 Japanese centers to cvnlume the effects of
8-month treatment with pitavastatin versus pravastatin on
coronary atherosclerosis using VH-IVUS [5]. Details of the
study design have been reported previously [9]. In brief,
164 patients with angina pectoris were randomized to
either pitavastatin (4 mg/day, intensive lipid lowering) or
pravastatin (20 mg/day, moderate lipid lowering) therapy
after successful percutaneous coronary intervention (PCI)
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First Department of Internal Medicine, Showa University School
of Medicine, Tokyo. Japan

K. Hibi
Division of Cardiology, Yokohama City University Medical
Center, Yokohama, Japan

M. Terashima
Cardiovascular Imaging Center, Toyohashi, Japan
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under VH-IVUS guidance. No participants were taking
statins or other lipid-lowering therapies at study enroll-
ment. Follow-up IVUS examinations were performed after
8 months of statin therapy. The patients were included in
the present study if they had measurable 1VUS-detected
lesions at both enrollment and the 8-month follow-up.
Forty-five patients were excluded because of the following
reasons: withdrew consent in three patients, jost to follow-
up in seven patients, {VUS images were not obtained or not
analyzable in 28 patients, and adverse events in seven
patients [8]. In total, 119 patients were divided into two
groups according to age: elderly patients (=65 years,
n = 72) and non-glderly patients (<65 years, n = 47). We
compared grayscale and VH-IVUS parameters at baseline
and at the 8-month follow-up and compared changes in
these parameters between the elderly and non-elderly
patients.

The TRUTH trial was conducted in accordance with the
Decl.xmnon of Helsinki and wnh lhe approval of the ethical

of the 11 parti Each
patient enrolled in the study provided written informed
consent.

Details of the IVUS procedure and examination have
been previously reported {8). In brief, after PCI of the
culprit lesion, IVUS was used for examining angiographic
lesions with <50 % lumen narrowing on the distal and
proximal sides of the culprit lesion in the PCI vessel. An
IVUS catheter (Eagle Eye Gold, Volcano, San Diego, CA,
USA) was used, and a motorized puliback device withdrew
the transducer at (.5 mm/s. During pullback, a grayscale
IVUS was recorded, and raw radiofrequency data were
captured at the top of the R wave using a commerciaily
available IVUS console (IVG3, Volcano) [1). After
8 months of statin therapy, the IVUS examination was
repeated in the same coronary artery using the same type of
IVUS catheter used at baseline.

i dent and rienced i (M. T)
performed all baseline and fo]lo\v-up IVUS core laboratory
analyses in a blinded manner. Before the IVUS analysis,
the baseline and follow-up IVUS images were reviewed
side by side on a display, and the distal and proximal ends
of the target segment were identified on the basis of the
presence of reproducible anatomic landmarks such as the
side branch, vein, and stent edge. Plaques close to the PCI
site (within 5 mm) were excluded. Manual contour detec~
tion of the lumen and the external elastic membrane (EEM)
was performed for each frame. Quantitative IVUS gray-
scale analysis was performed according to the guidelines of
the American College of Cardiology and European Society
of Cardiology [11]. All volumetric data were divided by
lesion length to obtain a volume index. VH-IVUS data
analysis was determined by grayscale border contour cal-
culation, and the relative and absolute amounts of the

Heart Vesseis
Table 2 Risk factor control at bascline and at follow-up
Eldexty (n = 72) Non-clderly (n = 47)
Bascline Follow-up pvalue  Baseline Follow-up P value
TC (mg/dh) 200 = 35 154 £ 27 <0.0001 21337 166 £ 29 <0.0001
% change ~-22:%13 -21 & 1
LDL-C (mg/dl) 128 & 31 81 & 22 <0.0001 138 32 91 4+ 28 <0.0001
% change =35 & 17 ~34 £ 14
Triglycerides (mg/dl) 120 & 49* 112 % 70 031 149 = 82 123 £ 52 0.02
% change -3 46 —7£39
HDL-C (mg/dl) 48 £ 10 51412 0.02 45 & 12 5113 0.0003
% change 9425 15+
Apalipoprotein Al (mgfll) 1n9 %19 132227 <0.0001 116 & 22 132 <0.0001
% change 12419 1516
Apolipoprotein B (mg/dl) 99 & 21 0164 <0.0001 124 918 <0.0001
% change —28 & 16 =28x13
SA-LDL (mg/dh) 23 % 12% 17597 <0.0001 30+ 16 E 00009
% change =17 £ 41 =17£351
Hs-CRP (ng/ml) 12,620 & 36,146 2,652 = 5,646 0.02 12,189 % 17,197 2,369 & 4,429 0.0006
% change =42 & 85 —41 £ 118
EPA/AA 0.49 £ 027 049 £ 030 0.76 0.46 = 027 0.50 £ 0.34 0.24
Change 001 £ 0.18 004 % 021
DHA/AA 101 + 033 092 £ 031 0004 0.94 £ 033 085 £ 035 0.06
Change ~0.09 =023 ~0.08 £ 027
EPA 4+ DHAJAA 1.49 £ 0.55 L4l £ 055 0.08 1.40 4 0.56 1.36 £ 0.67 0.53
Change ~0.08 £ 037 —0.04 £ 043
SBP (mmHg) 137+£21 135 £ 23 0.45 131423 133£2) 0.37
% change 017 4x16
DBP (mmHg) 74 % 10 73 11%F 0.5 ELE-R ] 80 & 14 0.59
% change 0£19 3+ 18

Data are expressed as mean = SD

7C toral cholesterol, LDL-C low-density lipoprotein cholesterol, HDL-C high-density lipoprotein cholesterol, sd-LDL small, dense low-density

Tipoprotein, hs-CRP high-sensitivity C-reactive protein, EPA
SBP systolic blood pressure, DBP diastolic blood pressure

* p <0.05, **p < 0.01 compared to non-ciderly

plaque volume index at the 8-month follow-up were sig-
nificantly greater in the elderly patients than those in the
non-elderly patients. Decreases in the fibro-fatty plaque
component, and increases in the calcified and necrotic-core
components were observed in both groups, while the
fibrous component decreased significantly only in the non-
elderly patients. The fibro-fatty component volume index at
baseline (1.26 vs. 0.79 mm®*/mm, p = 0.008) and at the
8-month follow-up (0.96 vs. 0.62 mm¥mm, p = 0.01) in
the elderly patients was significantly greater than in the
non-elderly patients.

The percentage change in plaque volume during statin
therapy significantly positively correlated with age
(r=0.265, p = 0.004; Fig. {; Table 4) and negatively
correlated with change in the EPA + DHA/AA ratio
(r = ~0.240, p = 0.02; Table 4). A multivariate regression
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acid, DHA acid, AA acid,

analysis showed that age (B =0.223, p =0.02) and
change in the EPA +DHA/AA ratio (ff = —0.209,
p = 0.04) were signi of the

change in plaque volume during statin therapy (Table 4).

Discussion

The major findings of the present study were as follows:
first, coronary atherosclerosis was more advanced in the
elderly patients because EEM and plaque volume at base-
line were significantly greater than in the non-elderly
patients. Second, we determined that vascufar responses to
statin therapy were attenuated in the elderly patients on the
basis of the significant decreases in EEM and plaque vol-
ume were observed only in the non-elderly patients, and
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Table 3 Parameters evaluated using grayscale and virtual histology imtravascular ultrasound

Elderly (1 = 72)

Non-eldesly (n = 47)

Baseline Follov-up pvalue  Baseline Follow-up p value
EEM volume index (mm*mm) 17.27 = 5.49* 1702 £ 5550 0.9 1495 = 471 W52 =454 0007
% change 09+ 5.1 —24£63
Plaque volume index (mm/mm) 949 £ 3.63* 043 £ 352 057 8.11 = 2.56 780240 0007
% change 0.0 & 9.1% -31£89
Lumen volume index (mm*/mm) 778 £ 253 769 £ 2.63* 043 683 & 2,63 672261 03
% change ~10% 125 —LO= 105
Percent atheroma volume (%) 545271 548 =70 058 54.7£70 54270 035
Nominal change (%) 0345 ~0.5 =36
Fibrous volume index (mm¥mm) 349 2201 348 1834 094 3.00 £ 148 261 % LT 00004
Change (mm’/mm) ~0.01 £ 0.84* ~0.39  0.70
FF volume index (mm¥/mm) 126 £ 1.10% 0,96 = 0.77* 0.0006 079 £ 0.59 062063 01
Change (mm’/mm) ~030 = 0.71 ~0.17 & 0.70
NC volume index (mm¥mm) 075 £ 054 0.06 073 = 0.59 088063 01
Change (mm¥/mm) 0.15 £ 0.63
DC volume index (mm’/mm) 047 % 045 0.002 038 £ 036 049044 001
Change (mm*/mm) 0.11 %029
Average length (mm) 257 % 149 228+ 150
Dara are expressed as mean & SD
EEM exiemal elastic membrane, FF fibro-fatty, NC necrotic-core, DC dense-calcivm
“p <005, **p < 0.01 compared to non-elderly. # = 0.07 compared to non-elderly
¥ =-17.085 +0.237x Table 4 Predictors of percentage change in plaque volume
265 Univariate Multivariate
30 r pvalue B P value
P
< Age 0265 0004 0225 002
g 2 ° e . ¢ Gender ~0127 047 0012 09
£ Coronary artery disease staws —0.066  0.48
3 10 Hypentension 0.163 0.08 0063 053
g Diabetes mellitus 0.137 014 006 054
2 Smoking 0088 034
E o ¢GFR ~0.035 071
o Type of statin -0.074 043
£ ol Percentage change in LDL-C  ~0.001 099
2 Perceniage change in sd-LDL  —0.097 0.34
£ Percentage change in HDL-C  ~0.114  0.22
§ -20 Percentage change in hs-CRP  0.056 0.56
s Change in EPA + DHA/AA  ~024 002 —0209 0.04
Male gender, unstable angina pectoris, hypertension, diabetes melli-

-30
40 45 50 55 60 65 70
Age (years)

75 80 85 90

Fig. 1 Correlation between age and percentage change in plaque
volume during statin therapy. Age and percentage change in plague
volume during statin therapy showed a significant positive
correlation
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tus, smoking, and pitavastatin use were assigned a value of 1. Female
gender, stable angina pectoris, normal blood pressure, absence of
diabetes and smoking, and pravastatin use were assigned a value of 0
¢GFR estimated glomerular filtration rate, LDL-C low-density lipo-
protein cholesterol, hs-CRP high-sensitivity C-reactive protein,

i ic acid, DHA ic acid, AA arachi-

I
3

donic acid
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has been often located proximal of the most severe stenosis
site [36]. Finally, the small number of patients meant that
the study’s statistical power was insufficient to evaluate
differences between the elderly and non-elderly patients.
Therefore, a prospective multicenter study involving more
patients is required to confirm our conclusions.

Conclusions

Coronary atherosclerosis was more advanced and vascular
responses to statin therapy were attenuated in the elderly
patients compared to the non-clderly patients.

Conflicts of interest None.
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the percentage change in plaque volume was different
between the elderly and non-elderly patients. Furthermore,
age showed a si positive ion with the

progression in coronary artery plaques [2
we xeported that >40 % of patients receiving statin therapy

percentage change in plaque volume and a significant
predictor associated with the percentage change in plaque
volume during statin therapy.

Glagov et al. {12} described vascular remodeling as a
compensatory enlargement of the coronary artery in
response 1o an increase in plaque area. In histological
studies, expansion in vessel size is associated with an
increase in inflammatory cells and proteolytic enzymes [13,
14]. In clinical IVUS studies, expansive remodeling is
associated with plaque instability and unstable clinical
presentation [i5-17). Consistent with previous findings
from human autopsies [2] and IVUS {3-5, 18], our results
demonstrated that coronary atherosclerosis was more
advanced with expanding remodeling and greater atheroma
volume in the elderly patients. Furthermore, a significant
negative vessel remodeling and regression in plaque vol-
ume during statin therapy were observed only in the non-
elderly patients. Thus, atherosclerosis accelerated with age
[1], even in patients who received statin therapy.

According to VH-IVUS, the fibro-fatty plaque compo-
nent is associated with development of acute coronary
syndrome [19]. As reported in the main TRUTH trial [§], a
decrease in the fibro-fatty plaque component and an
increase in the calcified component were observed in both
the clderly and non-elderly patients. Consistent with pre-
vious studies {20, 2i], statins induced changes

tod atheroma [3]. Thus,
not all patients show reductions in cardiovascular events
and fon in coronary is under statin
therapy. Bayturan et al. {31] reported that residual risk
factors associated with atheroma progression in patients
who achieve very low LDL-C levels (<70 mg/dl) included
baseline percent atheroma volume, presence of diabetes
mellitus, increase in systolic blood pressure, less increase
in HDL-C, and a smaller decrease in apolipoprotein B
levels. This suggests the need for intensive control of
global atherosclerotic risk factors to produce regression in
coronary atherosclerosis. However, although serum LDL-
C, apolipoprotein B, and sd-LDL levels were significantly
lower in the elderly patients, a significant regression in
plaque volume was observed only in the non-elderly
patients. Considering of change in the EPA + DHA/AA
ratio was a significant predictor of the percentage change in
plaque volume, the residual risk for cardiovascular events
during statin therapy can be explained in part by n-3 to n-6
polyunsaturated fatty acids ratios [32]. More recently, Puri
et al. [33] reported that greater baseline atheroma volume
was associated with less disease progression while older
age was a significant predictor of atheroma progression
with potent statin therapy. Although coronary atheroscle-
rosis was more advanced in the elderly patients, statin-
induced regression in plaque volume and negative vessel

deling were d. This suggests that atheroma

in the composition of coronary without a
significant regression in coronary artery plaques in the
elderly patients, which Hlustrated the potential effects of
statin against coromary events even in these high risk
patients with elderly. Statin therapy reduces matrix
metalloproteinase activity, apoptosis, and macrophages,
and increases collagen content {2Z]. These changes could
explain the qualitative changes observed in coronary artery
plaque composition without a regression in plague volume.
However, a large amount of atheroma volume, particularly
the fibro-fatty plaque component, before and during statin
therapy may affect the development of coronary events in
the elderly patients. As several studies have reported that
statins have no effect on necrotic-core accumulation [8, 23,
24), statin therapy could not halt the progression of the
necrotic-core component in this study.

Current lipid-lowering guidelines focus on LDL-C
reduction as a principal target for primary and secondary
prevention of cardiovascular disease [25]. Indeed, clinical
trials using statins have demonstrated reductions in car-
diovascular events and atheroma progression {6-8, 26].
However, not only serum LDL-C but also serum HDL-C,
the LDL-C/HDL-C ratio, and other parameters are useful
markers of atheroma regression and/or inhibition of
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in older i in general may be more
difficult to achieve.

A meta-analysis demonstrated that effects of statin on
major vascular events were similar among patients with
age <65, >65 to <75, >75 years [34]. However, a large-
scale, prospective, uncontrolied study performed in Japan
reported that incidence of cardiovascular events during
statin therapy was highest in patients aged >65 years old in
the secondary prevention cohort [35]. Therefore, statin
therapy may have less impact on the secondary prevention
in Japanese patients with elderly.

Study limitations

‘The present study had several limitations. First, it is a post
hoc subanalysis of the TRUTH trial. Second, alihough we
excluded patients with angiographically apparent thrombi,
an intramural thrombus might have influenced the study
results. Third, IVUS examinations were performed only in
the culprit vessel. Mechanical interventions might have
affected the atheroma measurements because target seg-
ment of interest was Jocated in the proximal site of culprit
lesion in some patients and maximum necrotic-core area
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Ciouty Tophus of the Second Metacarpal
Simelating 2 Malignaney With
Pathelogic Practmes

o the Edizor:

We report on an iniraosseous gouty tophus in the
second metacarpal causing a pathologic fracture and
simulating a malignancy.

A 5-year-old girl with a swollen hand was re-
ferred with a diagnosis of a bone tumor. She had
been treated for hypoplastic left heart syndrome
with protein-loosening enteropathy. She has had 5
surgical interventions, including a fenestrated Fon-
tan procedure. She took many medications, includ-
ing enalapril maleate. She had generalized edema,
hepatosplenomegaly, and ascites. A 2 X 2 cm mass
was palpable over the second metacarpal. Slight
redness, local heat, and swelling without tender-
ness were noted. The blood urea nitrogen and uric
acid levels were 75.5 mg/dL and 19.1 mg/dL,
respectively, much higher than usual, whereas the
creatine level was normal, 0.7mg/dL. Total protein
was 4.4 g/dL; albumin was 2.8 g/dL; and immu-
noglobulins were 1gG, 128mg/dL; IgA, 30mg/dL
and IgM, 56mg/dL, lower than usual. Radiographs
showed an ill-marginated lytic and sclerotic legion
with a pathologic fracture and periosteal reaction
(Fig. 1). Magnetic resonance imaging showed a
low-signal-intensity mass on T1-WI and marked
bigh signal intensity on T2-WI surrounding the
metacarpus. A needle biopsy was performed. The
birefringent crystals suggesting gouty tophus were
seen without distinctive inflammatory cellular in-
filtration histologically. Because of progressively
deteriorating renal function, the enalapril maleate
was discontinued. Consequently, her renal dysfunc-
tion improved, and the uric acid level decreased to
6.4mg/dL. The gouty tophus decreased in size.

“The authors thank De. Gamalial Tan Yu Heng for permission to proceed
with the stady.
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FIGURE 1: Posteroanterior x-ray of the left hand showing &
poorly marginated Iytic and sclerotic lesion in the second
metacarpal associated with petiosteal reaction and a pathological
[racture.

Enalapril maleate might have caused hyperurice-
mia and the gouty tophus, which was painless. Hypo-
y-globlinemia might have been responsible for the
patient’s lack of pain. The immunoglobulin G was
strongly absorbed from serum to monosodium urate
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crystals in gouty tophi.! Histological findings did not
reveal inflammatory cellalar infiltration,

Gouty tophus should be included in the differen-
tial di is of the patient idered to have a bone
tumor in the hand.

Yukinori Yaegashi, MD
Jun Nishida, MD

Kotaro Oyama, MD
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Morioka, Japan
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Letver Regariding "Perilunave
Disfocarions and Pracrore Dislocarions”

the Ediror:

‘We read with great interest the article by Jones
and Kakar.! It nicely covers the whole spectrum of
perilunate dislocations and fracture dislocations. The
author did not mention the treatment for dislocations
in patients who present late. The treatment men-
tioned is about the salvage procedure directly. It is
mentioned in the literature that open reduction inter-
nal fixation in a single stage® as well as in a 2-staged
procedure’ is a satisfactory procedure if executed
properly in patients who present late. The results of
these procedures have been satisfactory.® Proximal
row carpectomy or wrist arthodesis might not be
acceptable to young patients. Because this injury
pattern is mainly seen in young individuals, the op-
tion of 2-stage reduction should be given to patients.
I this method fails, only then should we proceed to
a salvage procedure.

Mohammed Tahir Ansari, MBBS, MS
Department of Emergency Medicine
All India Institute of Medical Sciences
New Delli, India
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In Reply:

‘We thank the reader for the insightful comments
and for highlighting several papers™® (2 of which
were published after our manuscript was submitied)

Idressing the particularly challenging subset of
perilunate injuries presenting to the hand surgeon
late. Massoud and Naam also recently reported their
experience with open reduction internal fixation of
perilunate dislocations and fracture dislocations that
were treated 13 to 35 weeks from the time of injury,
with good to excellent results in 11 of 19 patients.
Although these studies represent relatively small se-
ries, they do demonstrate that successful outcomes
can be achieved with single-stage or double-stage
open reduction internal fixation procedures in the
treatment of chronic perilunate injuries. However,
the carpus should be easily reducible at the time of
surgery, or any form of ligamentous repair can be
prone to failure with time. Although these series have
not demonstrated loss of intercarpal reduction over
time, repair of the intercarpal ligaments can prove
challenging secondary to their attenuation and con-
tracture related to the chronicity of the injury. In addi-
tion, the articular cartilage must be evaluated at the time
of surgery. Kailu et al noted, “With no exception, cases
with excellent or good results in this study had satis-
factory cartilage condition of the midcarpal joints when
evaluated during the operation,” and 2 patients with
poor outcomes had been noted to have severe scaphoid
and lunate cartilage contusion at the time of open re-
duction." Therefore, in the setting of severe chondral
injury, arthritis, or avascular necrosis associated with a
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Genetic Background of Catecholaminergic Poivmorpme
Ventricular Tachycardia in Japan

Mihoko Kawamura, MD; Seiko Ohno, MD, PhD; Nobu Naiki; MDj Jori Nagaoka, MD, PhD;
Kenichi Dochi; MD; Qi Wang, BSc; Kanae Hasegawa, MD; Hiromi Kimura, MD, PhD;
‘Akashi Miyamoto, MD, PhD; Yuka Mizusawa, MD, PhD; Hideki Itoh, MD, PhD;
‘Takeru Makiyama; MD, PhD; Naokata Sumitomo, MD, PhD; Hiroya Ushinohama, MD;
Kotaro Oyama; MD, PhD; Nobuyuki Murakoshi, MD, PhD; Kazutaka Aosuma, MD, PhD;
Hitoshi Horigome; MD; PhD; Takafumi Honda, MD, PhD; Masao Yoshinaga, MD, PhD;
Makoto Tto, MD, PhD; Minoru Horie, MD, PhD

The genetic of ic ventricular ia (CPVT) has been
extensively investigated for the last decade in Western countries, but it remains unstudied in the Asian pcpu!atwon

Mathods and Resudis: In 50 Japanese probands from unrelated families who satisfied cilmcsl criteria | lor CPVT,
genetic testing was conducted in all exons on 3 CPVT-related genes: cardiac ryanodine receptor 2 (RYR2), calse-
questrin 2 (CASQ2) and inward rectifier potassium channel 2 (KCNJ2), and the clinical features between RYR2-
genotyped and -non-genotyped patient groups were compared. Genetic and clinical evaluation was also done in 46
family members. In the genetic screening. 28 (18 novel) RYR2 (§6.0%), 1 compound heterozygous CASQ2 (2.0%)
and 1 KCNJ2 (2.0%) mutation carriers were identified. In the RYR2 mutation-positive group, the frequency of bidi-
rectional ia and the use of B-blockers were signifi higher than in the mutation-negative
group. In contrast, there was no significant difference in supraventricular arrhythmias between the 2 groups. With
regard to disease penetrance, the number of family members of AYR2-genotyped probands with a clinical diagnosis
of CPVT was high.

Conclusions: Thirty gene mutation carriers were found for 3 genes in 50 pmﬁéﬁds clinically diagnosed as having
CPVT. The of CPVT pe was signifi higher in RYR2 mutation carriers, thus RYR2 gene
screening in CPVT patients would be indispensable to prevent unexpected cardiac sudden death of young family
members. (CircJ 2013, 77: 1705-1713)

ey Words: Beta-block G in; O “ventricular 3

Ryanodine receplor

dycardia and’atrial‘arthythmias have been associated with
CPVT.H

(CPVT) 1; a fomu of mhent:d cardrw arrh)thml.

tricular tachyarrhythmia (pVT or bVT) duced by physical
exercise, emotional stress or catecholamine use.’* CPVT pa-
tients have autosomal dominant or recessive traits. The QTc
interval is generally within the normal range, but sinus bra-
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The first gene locus mapped to chromosome 1q42-43% was
an autosomal dominant form of CPVT (CPVT1), and muta-
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Flgura 1. Represenialive 12-laad elecirocardiogram showing

rezorded ina patient (30p; Table 1) canying: mwa/d rectifier
potassium chaninel 2(KCNJZ) mutation, p.G 14

tions were identified in 2 gene encoding a cardiac ryanodine
receptor (RYR2; MIM 180902).%41% HomoLy;,ous or compound
mutations in 2 (CASQ2; MIM
INZSl) were then reported to cause the second variant of
CPVT (CPVT2).28-4 CASQ2 encodes a Ca-binding protein
in the sarcoplasmic reticulum and plays a key role in maintain-
ing cytosolic Ca®* concentration, in collaboration with RYR2.
n 2009, the third variant of CPVT was reported to result from
a mutation in KCNJ2 (MIM 600681), which encodes Kir2.1,
a subunit for nward-rectifier potassium channels.™ The KCNJ2
mutation (p.V227F) produced no functional defects on Kir2.1
channels at rest but an unusual latent loss of function regard-
ing the cAMP-dependent protein kinase A (PKA)-dependent
phosphorylation of Kir2.1 channel proteins.** This in turn
leads to the loss of response in Kir2.1 function to f-adrenergic
stimutation. More recently, Bhuiyan et al reported a new ma-
lignant variant of CPVT in an inbred family with autosomal
recessive nheritance. 'I'hey have mapped this recessive CPYT
locus to 4-p22.% Roux-Buisson et al identi-
fied triadin (TRDN) as a m:w gem: responsible for an autoso-
mal recessive form of CPV’
To date, there are 2 subs\zm(ml number of reports on the
genetic background in CPVT cohorts from Western coun-
tries,t ¥ but few in Asian populations,™ 3t In the pres-

1708

ent study, we therefore conducted genetic testing on 3 CPVT-
related candidate genes ~ RYR2, CASQ?2, and KCNJ2 ~in 50
CPVT probands from unrelated Japanese families and their 46
family members and examined their correlation with clinical
phenotypes.

Hathods

Subjects
Fifty clinically diagnosed CPVT probands and their 46 family
members (total, 96) were included in genetic analysis. The
entry criteria were the presence of the following arthythmias
documented on exercise stress testing and/or Holter monitor-
ing electrocardiogram (ECG) in the absence of structural heart
abnormalities: bVT (¥igure 1); pVT; or ventricular fibrillation
(VF). The characteristic QRS morphology of bYT or pVT is
a change in QRS axis every other beat, with 2 or more types
of patterns, during more than 4 consecutive beats. We also
fncluded a 2-year-old boy witkout typical arhythmias buc
whose father was and das
CPVT and who died suddenly in his 30s (Table 1; 13-p). We
excluded patients who suffered bVT or pVT due to prominent
electrolyte imbalance, drug treatment, or organic heart disease
such as cardiomyopathy, ischemic heart disease, or congenital
heart disease. Primary electrical diseases such as fong QT syn-
drome (LQTS) were also excluded. Bradycardia was defined
as follows: in children aged <16 years, heart rate below the
second perccntile of established age- and sex-appropriate
rms;* in adults, <60 beats/min on resting ECG without in-
nkc of B-blocker.

Mutation Analysis
‘The protocol for genetic analysis was approved by the Institu-
tional Ethics Committee and was performed under its guid-
ance. All subjects gave written informed consent before genetic
analysis. Genomic DNA was isolated from peripheral white
blood cels. ntronic primers amplifying the RYR2, CASQ2
and KCNJ2 coding regions were used for polymerase clnm
reaction (PCR) amplifications as previously reponed B1L7.2
PCR products were analyzed on ditect sequencing. The DNA
sequences of RYR2, CASQ2 and KCNJ2 were based on the
GenBank reference sequence NM_001035.2, NM_001232.3
and NM_000891.2, respectively. Regarding RyR2 mutation-
negative probands, we also searched for large genomic rear-
rangements affecting exon 3 and 97, as reported previously.*
In addition to these 3 genes, we examined the entire coding
sequence for KCNQ1, KCNH2, SCNSA, and KCNEL-5 10 ex-
clude an unexpected presence of compound mutations related
to primary electrical diseases.

All novel putative pathogenic variants were examined and
confirmed to be absent in 400 chromosomes from 200 Japanese
controls.

Statistical Analysis

All continuous variables are reported as meanSD. Differ-
ences between continuous variables were evaluated using un-
paired Student’s t-test, and categorical variables using chi-
squared analysis. Statistical significance was set at P<0.05.

Ragults

Genetic Analysis

RYR2 (CPVT1) The genetic analysis for RYR2 identified
26 different missense hetefozygous mutation carriers and 2
carriers with large DNA deletions including exon 3 in 50 pro-

77, duly 2%
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