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One hundred and eleven paraffin sections of skin- tuinours
were subjected to' immunohistochemical ‘staining for. SDF-1,
including 10 cases of squamous cell carcinoma (SCC), eight of
basal “cell carcinoma (BCC), six pilomatrixoma, six- trichoepi-
thelioma, six trichoblastoma and three sebaceous' carcinoma;
six syringoma, six eccrine poroma, three eccrine hidradenoma

and 'six eccrine porocarcinoma; and 25 extramammary Paget
disease (EMPD); eight mixed tumours, five syringocystadeno-
ma papilliferum, five apocrine hidradenoma, three nodular
hidradenoma and five clear cell hidradenoma.

In human normal’ skin, SDF-1. was detected ‘on ‘scattered

mflammatory cells and: some - fibroblasts’ in the 'dermis,
endothelial Jayer of blood vessels and perifollicular fibrous sheets
as in"a previous study.” The outer layer of hair follicles was
faintly positive for SDF-1. The secretory, but not ductal, portion
of eccrine glands was strongly positive for SDE-1 (Fig. 1a). In
contrast, most of the ductal and secretory portion of apocrine
glands was strongly positive for SDF-1 (Fig. 2a).
Of the 111 skin' tumours; clear cytoplasmic positive  stain-
ing was observed only in. two of 10 SCCs. All cases of
BCC, pilomatrixoma; ~trichoepithelioma, - trichoblastorna  and
sebaceous carcinoma showed mnegative: staining in  tumour
~cells. The staining: intensity for: SDF-1 of stromal fibroblasts

and ‘endothelial: cells in ‘these tumours was similar to" that -

of normalskin 'dermis. Eccrine poromas:and porocarcino-
mas  were  basically - negative for SDF-1' in tumour cells
(Fig. 1b,c); however, luminal and periluminal positive stain-
ing was detected focally in two poromas and one porocarci-
noma (Fig. 1b,d). None of the eccrine hidradenomas or
syringomas . showed any ‘staining  for SDF-1 (data not
shown). Interestingly, SDF-1 was more strongly and widely
distributed in other skin tumours of appendage differentia-
ton. All of the 25 cases of EMPD showed very strong
cytoplasmic staining in each Paget cell located both in the
epidermal ‘and dermal nests (Fig. 2b,c). All eight cases of
mixed tumours (Fig. 2d), five of five syringocystadenoma
papilliferum - (Fig. 2¢), five of five apocrine  hidradenoma,
three of three nodular hidradenoma (Fig. 2f) and five of
five clear cell hidradenoma (Fig. 2g) showed a strong lumi-
nal and periluminal positive staining.

SDF-1 is a 68-amino acid small (8 kDa) cytokine that
belongs to the CXC chemokine family. SDF-1 is expressed
in two isoforms, SDF-1o, and SDF-1PB, from a single gene
that * encodes “two splice variants.'? Recent reports: have
shown that SDF-1 and CXCR4 are expressed in various solid
tumours, and are involved in tumour development and

metastasis. T ® However, to' our knowledge, the involvement
of this chemokine in cutaneous neoplasms remains unclear.
In' the present study, the staining pattern of SDE-1 in
normal skin is in agreement with previous studies.” 7 SDF-1
staining was confined to inflammatory cells, some fibro-
blasts, endothelial  cells 'of dermal - vessels, perifollicular

*fibrous. sheets, the secretory portion of = eccrine  glands,
and the ductal and: secretory portion of ‘apocrine glands.

The entire epidermis. was completely mnegative for SDF-1,

suggesting  that SDF-1 '‘may be a marker of adnexal

differentiation: ‘Thus, we further investigated the expression
pattern in cutaneous neoplasms. Strong positive staining for
SDF-1 was evident in thé tumours of apocrine differentia-
tion: such as EMPD, syringocystadenoma papilliferum’ and
apocrine hidradenoma. In addition,the positive: staining. was
largely compartmentalized in’ the luminal. and perilumninal
area - of “eccrine  poroma, - eccrine  porocarcinoma, nodular
hidradenoma, clear cell hidradenomaand ‘mixed - turnours.
SDF-1 syringoma. and. eccrine
hidradenoma, - which “are considered to. originate from the

was not  expressed - in

duictal portion of ‘eccrine glands. However,  except for two
of 10 'SCCs . that' showed  positive staining for SDF-1. in
tumour cells; ‘all ‘the nonglandular epidermal and: follicular
tumours  such “as BCC, pilomatrixoma, trichoblastoma ‘and
trichoepithelioma showed negative staining. ' These - results
indicated that SDF-1 may relate to' the glandular. differentia-
tion of tumour’ cells to the secretory portion of eccrine
glands ' or -apocrine - glands.: The' role ‘of SDF-1 in these
glandular skin tumours ‘and some SCCs' still: needs - further
study.
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MUM1 expression does not differentiate
primary cutaneous anaplastic large-cell
lymphoma and lymphomatoid papulosis

DOL: 10.1111/5:1365-2133.2008.09002.%

Six, We read with interest the article entitled ‘MUM]I expres-
sion’ in - cutaneous CD30-+ lymphoproliferative - disorders: a
valuable tool for the distinction between lymphomatoid papu-
losis -and primary cutaneous anaplastic large-cell lymphoma’
recently published in. the British Journal of Dematology.'

We have been: reviewing and studying the ciitaneous
CD30+ lymphoproliferative disorders of the Canarian Primary
Cutaneous Lymphoma Network. Clinical, demographic, mor-
phological and immunohistochemical data were obtained from
21 selected cases. Futhermore, we examined the expression of
MUMI 'in these disorders to assess its value as.a diagnostic
marker; because of the. two' papers pubhshed recently with
conflicting results. "

Twenty-one cases: 13 lymphomatoid papulosis: (LyP); seven

cutaneous. anaplastic large-cell lymphoma (C-ALCL) and one
secondary. cutaneous anaplastic large-cell lymphoma (S‘ALCI.)
were selected from the database of the Canarian Primary Cuta-
neous Lymphoma Network. All of them met diagnostic criteria
according to the WHO-EORTC classification for cutaneous
lymphomas.®  Clinical, demographic, morphological and
immunohistochemical data: were reviewed and studied. For-
malin-fixed, paraffin-embedded specimens were analysed by
immunohistochemistry with a monoclonal antibody against
MUMI (Dako, Glostrup, Denmark).

Clinical, demographic, morphological and immunohisto-
chemical results were similar to those in previously reported
series.>* Positive staining for MUMI was observed in 12 of
13 cases of LyP (92%), seven of seven C-ALCL (100%) and
one of one S-ALCL (100%).

In the study reported recently by Kempf et al.,' 13 of 15
LyP (87%) samples stained strongly positive for MUM1; while
only two of 10 C-ALCL (20%) specimens did so. Conversely,
Wasco ¢t dl.” found strong expression of MUMTI in five of five
cases of C-ALCL (100%) and in 19 of 19 LyP (100%).

As regards the number of patients, our series of cases is
similar to both series published. While our results are in
agreement with those of Wasco et al., they do not agree with
the results of Kempf et d. Therefore, MUMI is not helpful in

© 2009 The Authors
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separating different types of CD30+ lymphoproliferative dis-
orders and we cannot consider MUML1 as a diagnostic marker
between LyP and ALCL. Additional studies with larger: groups
of patients. are necessary. to: confirm:the final value of MUM!1
in these disorders.
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A case of primary cutaneous diffuse large
B-cell lymphoma, leg type monitored with
fluorine-18-fluorodeoxyglucose positron
emission tomography/computed tomography

DOL 10.111 l/j.l365-2133.2008.08997.x

SR, Accumulating evidence has shown that fluorine-18-fluoro-
deoxyglucose positron emission tomography/computed tomo-
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- Background. Malignant lymphoma is occasionally complicated' by ichthyosiform

eruptions.

Objectives Toanalyse. histopathologically the ichthyosiform eruptions associated
with- cataneous: lymphomas.

Methods-We reviewed: the files of patients with malignant lymphoma seen in-our
dermatology department ‘between January 2001 ‘and May 2006 to search ‘for .
patients with ichthyosiform eruptions.

Results In our series, nine of 106 patients: with malignant lymphomas had ichthy-
osiform' eruptions: during  their clinical courses, including’ three: (30%) of 10
patients with anaplastic large cell lymphoma (ALCL) and six (14%) of 44 patients
with mycosis fungoides (MF). None of the 18 patients with cutaneous B-cell
Iymphoma had ichthyosiform eruptions. The three patients with ALCL had ich-
thyosiform eruptions histopathologically consistent with acquired ichthyosis (AI)
in which packed horny layers and thin granular layers were present without lym-
phocytic infiltration. In conwast, four of the six patients with ME (stages Ib and
11b) had ichthyosiform eruptions with epidermotropic infiltration of atypical lym-
phocytes, as observed in ichthyosiform MF (IMF). Of the remaining two patients.
one showed histopathological features overlapping Al and IMF, and the other
had AI alone. These two patients (stages IVa and IIb) had tumours composed of
CD30+ cells. Filaggrin expression was markedly diminished in both AI and IMF-
like eruptions, similar to that of inherited ichthyosis vulgaris.

‘Conclusions Ichthyosiform eruptions: are often associated with ALCL and MF and

can be classified into three groups: Al associated with ALCL and MEF expressing

__ €D30, IMF, and tlicir overlap.

Acquired ichthy;dsis (AD is a reactive cutaneous manifestation
associated with malignant and nonmalignant diseases that odc;ut
in adulthood.!® Patients with Al usually present with pityroid
and rhomboid scales on the trunk and extremitics. The histo-
pathological ﬁhdings show compact or laminated orthohyper-

keratosis and epidermal auophy with thinning or 1055.
of granular layers, while no cell mﬁllratlon is observed in. the

dermis or epidermis. Al is a frequent complication of Hodgkm
1ymphoma, characterized by the appearance of CD30+ atypical
cells,>° CD30+ Iymphoproliferative disorders, such as anaplas-
tic large cell lymphoma (ALCL) and lymphomatoid papulosis
(LyP), are also associated with ALS
In contrast, ichthyosiform mycosis fungoides (IMF) is a vari-
ant of mycosis fungoides (MF), arising in 1:8-3-5% of MF
patients:”:'? Although the clinical features of IMF are indistin-
guishable from those of Al the histopathological findings reveal
epidermotropic  infiltrates: composed: of  cerebriform lympho-

cytes typical for ME.”'* Although ichthyosifoﬁn eruptions with
epidermotropic infiltrates often coexist with typical MF lesions
(designated as IMF-like lesions in the present study); the diag-
nosis of IME should be considered when it is the sole manifesta-
tion suggestive of MF. There has been controversy as to whether
Al also occurs in ME.!'? Furthermore, a close association of Al
with CD30+ lymphoma is another issue to be clarified. To
explore these questions, we have studied ichthyosiform: erup-
tions arising in patients with malignant lymphoma.

Patients and methods

-Patients -

We reviewed ‘the files: of patients with: malignant. lymph-
oma seen in our dermatology department between January
2001 and May 2006 to search for patients with ichthyosiform

© 2009 British' Association: of Dexmatologists: ® British Joumal of Dermatology. 2009161, pp1.15-120 115
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eruptions.” All patients” with" ichthyosiform eruptions were
diagnosed with MF or ALCL based’ on clinical and histological
findings. Extensive staging evaluation was performed by
cervicothoracoabdominal computed tomography, gallium scin-
tigraphy and bone marrow ‘aspiration. In addidon to routine
laboratory  tests- (full. blood cell "count ‘and " biochemical
analyses); we examined: serum-soluble interleukin 2 receptor
and- antthuman T-cell leukaemia virus fype 1 antibodies to
exclude adult T-cell Jeukaemia/lymphoma. Staging was deter-
mined by dassification for ME'> and’ by the ‘Ann- Arbor
Cotswalds dlassification for. ALCL.'®  The presence of T-cell
- neoplastic' clones was confirmed by rearrangement analysis of
T-cell receptor genes.

Histopathology

Biopsy: specimens: were obtained. from all patients after: we
received : their informed : consent. - Formalin-fixed,  paraffin-
embedded blocks were cut into 4-pun sections and processed
for routine haematoxylin ‘and  eosin staining  and: immuno-
histochemistry.

Clinicopathological criteria for Al and IMF were as follows.
In addition to ichthyosiform eruptions,. (i) Al demonstrated
packed - orthohyperkeratosis. and thinning or absent granular
layers ‘mimicking ichthyosis - vulgaris, without' lymphocytic
infiltrates; ‘(i) IMF showed epidermotropic infiltration of
atypical lymphocytes without: ichthyosis vulgaris-like packed
hyperkeratosis; and (i) the overlap of Al and IMF was
defined ‘as packed ‘hyperkeratosis mimicking ichthyosis vul-
garis, associated with epidermotropic: infiltration: of atypical
lymphocytes.

Immunohistochemistry and /n sifu hybridization

Biopsy specimens were immunohistochemically examined
using monoclonal antibodies to CD3, CD4, CD8, CD20,
CD30, CD56 and anaplastic lymphoma kinase (ALK). To eval-
uate the expression of filaggrin, we reacted all specimens with
monodonal antifilaggrin antibody (Lab Vision, Fremont, CA,
US.A) and compared the results with those of normal skin
(two patients), X-linked ichthyosis (three patents) and ichthy-
osis vulgaris (three patients). Histochemical visualization was
carried out with an ISAB 2 kit (Dako, Carpinteria, CA,
U.S.A), according to the manufacturer's instructions. Epstein—
Barr . virus-encoded small nuclear RNA (EBER) was examined
by in situ hybridization as previously reported.”

Results

Patient diagnoses

Between January 2001 and May 2006, 106 patients with ma-
lignant lymphoma ‘were seen in our dermatology: department.
These patients included 44 with MF, 10 with ALCL and 18
with B-cell lymphoma. In our series, nine patients with cuta-
neous T-cell lymphomas had ichthyosiform eruptions, whereas

none of the 18 patients with cutaneous B-cell lymphoma did.
Of: the nine - patients: with - ichthyosiform - eruptions,  three,
patients 1 and 2 (male, aged 57 and 30 years) and patient 3
(female, aged 64 years), were diagnosed as having ALK—, pri-
mary cutaneous ALCL based on histological findings and their
clinical ‘courses (Fig. 1a). Although the primary lesions were
localized on . the: skin,: lymph  node involvement  occarred
within a few months after the initial diagnosis in’ the three
patients. The remaining six patients with ichthyosiform erup-
tions (patients 4-9) presented with patch or plaque lesions
consistent with MF, which was histologically proven (Fig. 1b-d).
This group included four male and two female patients with'a
mean age of 57-0° (range 34—82) years. Of the six patients
with: MF, two' (patients 5 and' 9) had skin tumours without
Iymph node involvement (stage IIb), while one (patient 8)
had tumours on the skin and regional lymph nodes (stage
IVa). The remaining: three: patients had widespread- patches
and plaques without tumour: formation or: lymph' node
involvement, indicating stage Ib (Table 1).

Fig 1. Clinical findings of ichthyosiform eruption. (a) The trunk in
patient 1 with AI and anaplastic large cell lymphoma. (b) The trunk
in patient 4 with IMF and conventional MF. (c¢) The knee and the
lIower leg in patient 8 with both Al'and IMF. (d) The lower leg in
patient 9 with Al and ME. Al, acquired ichthyosis; MF, mycosis
fungoides; IMF, ichthyosiform MF.

© 2009 British Association of Dermatologists ® British Journal of Dermatology 2009 161, pp115-120
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Fig 2. Histopathological findings of ichthyosiform eruption. (a) In
patient 4 with IMF, orthokeratosis, thinning of the granular layer,
mild acanthosis and inﬁltrgtibn’ of atypical lymphocytes into the
epidermis and the superficial dermis were seen. (b) In patient 8 with
both Al and IMF, compact hyperkeratosis, thinning of the granular

layer, acanthosis and infiliration of atypical lymphocytes to the
epidermis and the superficial dermis were seen. (c) In patient 9 with
Al orthohyperkeratosis, thinning of the granular layer and atrophy. of
epidermis were observed. No infiltrate was present. Al acquired
ichthyosis; IMF, ichthyosiform mycosis fungoides. -

Histopathological and immunohistochémica! findings

Ichthyosiform eruptions associated with ALCL (patients 1-3)
had packed orthokeratotic horny layers  with thinning or

Table 1 Clinical data on our nine patients

© 2009 British Association of Dermatologists e British Joumal of ﬁemm(ology 2009 161, pp115-120
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absent: granular- layers.: No. lymphoma  cell’ infilration : was
observed. These: histological features were consistent with Al
excluding  IMF. The biopsy specimens  from ichthyosiform
eruptions. of four patients with ME. (patients 4-7) showed dis-
appearance ‘or thinning of the granular layer, and the infilira-
tion of atypical - lymphocytes - in both' the epi&ermis and
superficial dermis. (Fig. 2a). The ichthyosiform lesion: of one
patient with MF (patient 8) showed compact orthohyperkera-
tosis: with - thinning ‘of granular layers, and epidermotropic
infiltrates of atypical lymphocytes, which are characteristic of
Al and IMF, respectively. (Fig. 2b). The ichthyosiform eruption
of another patient with MF (patient 9) was histologically con-
sistent with ‘Al without epidermotropic infiltrates suggestive
of MF (Fig. 2c). :

In our series, 20 patients, including 10 patients with ALCL,
seven patients with LyP, and three patients with: MF, had
CD30+ cells. OF the 20 patients, three with ALCL and three
with ME had ichthyosiform eruptions (Table 1). The pheno-
types of all three patients with ALCL associated with Al
(patients 1-3) were CD3+, CD4+, CD8-, CD20—, CD30+,
CD56— and ALK—, Tumour lesions of ME (patients 5 and 8)
included large atypical cells exceeding 25% of the dermal
infiltrate, which fulfilled the criteria of large cell transform-
ation (Table 1), whereas in the tumour lesions of patient 9,
CD30+ cells made up 3-10% of the mfiltrating lymphoid
cells. The phenotypes of atypical epidermotropic lymphocytes
in all IMF-like lesions (patients 4-7) were CD3+, CD4+ and
€D8—, and negative for CD30. No EBER+ cells were observed
in all specimens from the nine patients with ichthyosiform

eruptions.

Clinical course of ichthyosiform eruptions

The ALCL and ichthyosifonh eruptions of patients 1 and 2
were temporarily improved by cyclophosphamide, adriamycin,

vincristine and prednisone (CHOP). chemotherapy and electron
beam ' therapy - (Fig. 1a). The ichth'yosiform eruptions  of
patient 3 disappeared after six courses of CHOP' chemother-
apy, although: the tumours later recurred. On the other hand,
IMF-like - eruptions . in - patients .47 also - improved or dis-
appeared after: the skin-directed: treatment for' ME. (Fig. 1b).
Patients 4, 6 and 7 have remained in good condition with
ongoing psoralen plus ultraviolet A treatment. A’ 67-year-old
woman with stage IIb (patient 5) who developed large cell
transformation was: treated  with three  courses 'of CHOP

_chemotherapy with temporary improvement, but she died of

complications of an infection of unclear: origin.

A 34-year-old man (patient 8) first had MF lesions at the
age of 28 years, and later developed tumorous lesions on
the thigh associated with widespread ichthyosis (Fig: 1¢). The
tumour cells of a CD30+ phenotype rapidly progressed to
lymph nodes in the inguinal and pelvic areas.

A 61-year-old man with stage IIb (patient 9) had progres-
sive disease, in which neither electron beam nor CHOP
therapy improved the tumours and: ichthyosiform  eruptions
(Fig. 1d; Table 2).

Fillagrin expression in ichthyosiform eruptions

In normal skin and X-linked ichthyosis lesions, filaggrin was
clearly stained in the granular layer (Fig. 3a, b). On the other
hand, in common with findings in ichthyosis vulgaris, Al and
IMF, filaggrin expression was markedly diminished in the thin
granular layers, which was observed in all specimens of the
nine patients (Fig. 3c-f).

Discussion

In our series of patients with cutaneous lymphoma, nine of
106 patients had ichthyosiform eruptions during the clinical

Table 2 Treatments and clinical courses of
our nine patients

© 2009 British Association. of Dermatologists @ British Journal of Dermatology 2009 161, pp115-120
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Fig 3. Immunostaining with filaggrin on normal skin and ichthyosiform eruptions. In normal skin (a) and an X-linked ichthyosis lesion (b),
filaggrin was stained clearly in the granular layer. On the other hand, in ichthyosis vulgaris (c), patient 1 with Al (d),:patient 4 with IMF (e},
and patient 8 with both Al and IMF (f), filaggrin was observed only slightly in the thin granular layers (c-f). Al dcquired ichthyosis; IMF,

ichthyosiform mycosis fungoides. .

course, including three of 10 patients (30%) with: ALCL and
six of 44 patients (14%) with MF. None of the 18 patients
with cutaneous B-cell lymplioma had ichthyosiform eruptions
or CD30- cells; The complication of ichthyosiform eruptions in
B-cell lymphoma has not thus far been reported in the English
literature,

Based on clinicopathological findings, we diagnosed all ich-
thyosiform eruptions associated: with“ALCL as Being AL It is
well known that Al is a frequent complication in patients with
Hodgkin lymphoma. In addition, some reports have described
the ‘coexistence ‘of Al associated with ALCL or LyP.°® In our
case series, three patients with ALCL were in: the advanced
stages with involvement of internal lymph nodes. The expres-
sion of CD30 antigens is a hallmark of atypical lymphocytes
composing: Hodgkin: lymphoma, ALCL: and LyP lesions. The
CD30 antigen; or Ki-1 antigen, is a transmembrane glycopro-
tein with a molecular weight of 105 kDa and is expressed by
not only Hodgkin cells and ALCL/LyP cells but also activated
T cells and B cells:'® The CD30 molecule is'a member of the
tumour necrosis factor. receptor: superfamily and has a CD15
molecule ‘as a ligand.!® The binding of the ligand trans-
mits multifunctional signalling, which induces proliferation,
activation,  differentiation and' cell death; depending on the
situation. - These: pleiotropic ' functions,  mediated * by CD30
signalling, might be associated with the development of AL

In most: cases reported as IMF; the ichthyosiform eruption
was the sole manifestation’ suggestive of MF, whereas Hodak
¢t al.'° have described three patients with typical MF associated
with ichthyosiform eruptions under a diagnosis of IME. In the

present study, we observed: ichthyosiform’ eruptions in six-of -’

44 patients with ME. The ichthyosiform eruptionis were con-
sistent with histopathological findings of IME in four (patients
4-7), the overlap of Al and IME in one (patient 8), and Al
alone in one (patient: 9). These observations indicate that
patients: with: MF may developichthyosiform eruptions con-
sistent with' Al IMF “or. their overlap- during. their ‘clinical
courses. IMF in a strict: sense usually occurs in patients with
early ME.? However, similar lesions may: develop in’ patients
with advanced stages, such as patients: 5 .-and '8, whose
tumours had large cell transformations and who' died: of MF-
related complications. Al'associated with MF was observed in
two patients with more advanced MF (patients 8 and 9).:As
seen in patient 8; ichthyosiform eruptions. having overlapping
histological features of IMF and Al may. occur in the same
individual: The two patients with Al'and MF had CD30+ atyp:
ical lymphocytes in tumours to. various degrees. Therefore, the
development of A might be associated with CD30 expression
in MF as well as in Hodgkin lymphoma and ALCL.

Filaggrin is essential for: the formation of stratum corneum
and is a key protein in epidermal differentiation and the main-
tenance of barrier function.'” Recently: it has been demon-
sirated - that ' two  functional muitations. in  the gene encoding
filaggrin cause ichthyosis vulgaris, the most common disorder
in inherited ichthyoses.2% In our series, the expression of filag-
grin was markedly diminished in the thin: granular layers in
all‘our patients: who had either: AL, IMF-like er’ﬁptions, or
both, as is usually observed in ichthyosis vulgaris.

Al is considered a cutaneous sign of other diseases, whereas
IME represents a specific cutaneous manifestation of ME. The
present ‘observations indicate that  ichthyosiform - eruptions

© 2009 British Association of Dermatologists @ British Journal of Dermatology 2009 161, pp115-120
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associated with. ALCL are’ consistent’ with: AlI,  ‘whereas: those
associated with. ME often reveal essentially the same histolo-
gical findings as IMF, and may have AL in the advanced stages,
with CD30 expression by tumour. cells.
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CASE REPORT

Leukemia cutis in a patient with acute monocytic
leukemia presenting as unique facial erythema

Tomoyasu HATTORI, Hiroo AMANO, Yayoi NAGAI, Osamu ISHIKAWA
Departrisesit of Dermatology, Guinma University. Graduate. School of Medicine, Maebashi, Guuna, Japan

ABSTRACT

A 67-year-old woman was referred to our department with a 1-month history of facial exanthemas. She had been
diagnosed as having acute monocytic leukemia (French-American-Biritish classification, M5b) based on the
histological findings of bone marrow. Physical examination revealed diffuse edematous erythema on her cheeks,
eyelids and glabella with scattered reddish papules. Hisfco!ogicél examination demonstrated dense infiltration of
atypical mononuclear cells in the dermis. Specific cutaneous lesions could occur in acute monocytic leukemia

more frequently than in other types of leukemia, but rarely show symmetrical edematous erythema limited to the

face.

Key words:  acute monocytic leukemia, edematous erythema, leukemia cutis.

INTRODUCTION

Leukemia cutis, cutaneous infiltration of leukemic:

cells, can occur in all types of leukemia. It has been
reported that a high frequency of leukemia cutis in
acute myelogenous leukemia (AML) is a reflection of
the aggressive disease course.! We herein report a
patient with acute monocytic leukemia (AMol), who
revealed unique skin involvement and a distinctive
clinical course.

CASE REPORT

A 67-year-old Japanese woman presented with a 1-

month history of general fatigue. Laboratoty studies:

disclosed the following abnormalities: hemoglobin,
6.5 g/dL; white blood cells, 6.72 x 10%uL; platelets,
7.2 x 10%ul; and lactate dehydrogenase, 766 [U/L.
She was hospitalized in our hematology department
under the diagnosis of AMoL; M5b in the French-
American-British (FAB) classification, based on the
histological findings of bone marrow. She had also
noticed the skin eruption on her face for 1 month.

Physical examinatipﬁ revealed diffuse edematous
erythema distributing symmetrically on her cheeks,
eyelids and glabelia (Fig. 1a). Her eyelids were swollen
and small reddish papules were scatitered on the
erythema. On the border of the right lower lip, red
papules and vesicles with crust were also noted. We
diagnosed the skin lesions on her lip as herpes labi-
alis. As for other eruptions, we suspected leukemia
cutis or Sweet’s syndrome, and performed a skin
biopsy from her cheek. Histological examination
revealed dense infiltration of large atypical mononu-
clear cells in the dermis (Fig. 1b). Some cells were
extended into the subcutaneous tissue, although
epidermotropism was absent. The nuclei of those
cells were large with irregular contours, and a few
mitotic figures were observed (Fig. 1¢). These atypical
cells were immunohistochemically positive for CD68
(KP-1) (Fig. 1d). The diagnosis of leukemia cutis was
established. Skin lesions regressed after combined
chemotherapy with enocitabine and daunorubicin
hydrochloride.

One month after the chemotherapy, erythema
suddenly developed on her lateral frunk. Physical
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examination revealed multiple small reddish ery-
themas (Fig. 2a). She had not taken any drugs. The
peripheral blood showed 0.5 x 10%ul. white blood
cells with 89% lymphocytes, 7% eosinophils, 2%
neutrophils, 1% basophils and 1% atypical lym-
phocytes. Bone marrow examination showed
hypocellularity, indicating no relapse of leukemia.
Histological examination of the skin lesions revealed
perivascular infiltrate of various cells in the upper
dermis with epidermotropism (Fig. 2b). Infiltrated
cells were composed of lymphocytes, plasma cells
and eosinophils, intermingled with a few large atypical
cells. Large atypical cells were positive for both
CD68 (Fig. 2c) and lysozyme. Diagnosis of leukemia
cutis: was suspected on these findings, however,
skin lesions regressed spontaneously without
chemotherapy. Subsequent bone marrow examination

672

Figure 1. (a) Symmetrical diffuse
edematous erythema on the cheeks,
eyelids and  glabella;  with red
papules; vesicles and crust on the
lower lip. (b,c) Photomicrograph
showing dense infiltration of atypical
mononuclear cells in the dermis
(HE stain, original magnification:
(b) x100;. (¢} x400). (d) Immuno-
histochemical staining for CD68
(original magnification x400).

confirmed remission, and consolidation chemotherapy

“was therefore administered.

DISCUSSION

Acute monocytic leukemia is classified as M5 in the:
FAB classification, in which AML has been classified
as eight subtypes (MO-M7). A further subclassification
{Mba and M5b) can be made depending on whether
the monocytic cells are predominantly monoblasts
or a mixture of monoblasts and promonocytes. In
Japan, the frequency of M5 was estimatedtobe 4%
(M5a, 1%; M5b, 3%) in adult acute leukemia.2 While
M5 is relatively rare, specific cutaneous lesions
occur more often in monocytic feukemia than in
other forms. It has been reported that approximately
20% of patients with M5 have skin lesions.?

© 2008 Japanese Dermatological Association




Figure 2. (a) Multiple pink to reddish erythemas on the
lateral trunk. (b) Photomicrograph: showing. perivascular
infiltrate of mononuclear cells composed of lymphocytes,
plasma cells and eosinophils, intermingled with a few
large atypical celis (arrow) (HE stain, original magnification
%400). (c) Immunohistochemical staining for CD68 {original
magnification x400). :

© 2008 Japanese Dermatological Association
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Leukemia cutis with acute monocytic leukemia

In:the:‘previous reports;. skin: manifestations of
AML were variably described, such as reddish to
violaceotis papules, infiltrates, plaques, ulcerations,
nodules and exfoliative erythroderma.? The clinical
appearance of our patient was quite unusual as the
cutaneous manifestation presented as edematous
erythema limited to the face. We could find no similar
case in leukemia.

Skin: can: be the initial site of relapse in some
leukemic ~patients; even if . unaccompanied by
feukemic changes in bone marrow or other sites.® In
this: context, it was pointed. out- that systemic
chemotherapy .adequate to induce and maintain
bone marrow remission could not control leukemia
cutis.® In our case, the initial skin lesions regressed
after the initial chemotherapy, whereas subsequent
skin: eruptions  developed  without bone: marrow
relapse and regressed spontaneously:in a: short
period. It is unclear whether the subsequent skin
lesions were specific or non-specific skin manifes-
tations of leukemia because the number of atypical
cells was relatively small. We assume that the induc-
tion chemotherapy could regress the initial lesions,
but a small number of surviving leukemic cells might
have caused transient skin lesions. Immune reaction
against the leukemic cells presumably resulted in a
transient development and spontaneous regression
of the skin lesions. We also suspected it might be
cutaneous eruptions of lymphocyte recovery,® but -
the chemotherapy-induced nadir of the leukocyte

. count was sustained after the eruption disappeared.

Leukemia cutis, a specific cutaneous lesion, reveals
distinctive  clinicopathological features: that allow
the diagnosis of leukemia to be established. Such
skin manifestations often predict an aggressive
course and poor prognosis in patients with AML.
We should recognize the various clinical presentations
of leukemia cutis, as skin eruption might be the
initial manifestation of leukemia.”
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Original Article -

Tumor Cell EXpression of Programmed Cell
Death-1 Ligand 1 Is a Prognostic Factor for
Malignant Melanoma

Ryosuke Hino, MD%; Kenji Kabashima, MD"#%; Yu Kato, MD% Hiroaki Yagi, MD®; Motonobu Nakamura, MD};
Tasuku Honjo; MD% Taku Okazaki; MD*®%; and Yoshiki Tokura, MD!

BACKGROUND: Melanoma tends to be refractory to various immtunotherapies because of tumor-induced immunosup- -
pression. To investigate the mechanism underlmmg the immunosuppression of: melanoma. patients, the authors
focused on. programmed. cell. death-1 (PD»l)/PD-l llgand 1 (PD LD mteractlon between tumor cells and . T cells.
METHODS: Melanoma specimens were collected from 59 pnmary tumors, 16 lymph nodes, and 4 lesions of in- translt
metastasis. Spemmens stamed with anti-PD-L1 monoclonal antibodies were dlgltallzed to jpg files. To evaluate the in-
tensity of PD-L1 expressmn, histograms were used, and the red densnty (RD) was measured. PD-1 expression on T cells
was analyzed in blood samples from 10 patlents who had stage v melanoma and in 4 samples of in-transit metasta-
- ses, RESULTS: Twenty-five patients comprised the low” PD-L1 expressuon group (RD value, <90); and 34 patients
. comprised the "hlgh” group (RD value, 290). Breslow tumor thickness in the high-expression group was significantly.
<higher than i in the low- expressron group: Unxvanate and multivariate analyses revealed that the. overall survival rate of
the high- expression group was sngmﬂcantly jower than that of the low—expresston group In all patients with stage [\Y2
disease who were examined, both cD8- posmve andCD4-posnt|ve Tcells had s;gnlﬁcantly higher PD-1 expression lev-
elsi in the peripheral blood. Tumor-infiltrating Tcells_, Xpressed high levels of PD-1, and its expressmn was elevated fur-
ther during: the clinical course, CONCLUSIONS: The current results indicated that there is a correlation between the
degree of PD-L1 expresslon and the vertical growth of primary. tumors in. melanoma. Multivariate analysis demon-
\ strated that PD- Ll expression is an mdependent prognostlc factor for melanoma . Cancer 2010;116:1757-66. © 2010
“American Cancer Society.
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Although malignant melanoma is a representative immunogenic tumor among various neoplasms,’ it tends to be re-
fractory to immunotherapy.>” The presence or absence of tumor-infiltrating lymphocytes is 1 of several hallmarks that
predict prognosis for patients with melanoma.? High Frequenaes of tumor-infiltrating, CD8-positive lymphocytes that
are specific to melanoma antigens can be identified at tumor sites” or in peripheral blood from patients.® Conversely, an
immunosuppressive status often is observed in patients with advanced malignant melanoma,” and many immunotherapies
have been unsuccessful because of such immunosuppression. The number or function of CD4-positive/CD25-positive/
forkhead box P3 (Foxp3)-positive regulatory T (Treg) cells®!! or interleukin 10 (IL-10)-producing immunosuppressive
dendritic cells'* " is increased or promoted during the progression of malignant melanoma, even when patients receive
some tumor vaccination therapies.” Investigation of the mechanisms underlying this tumor-induced immunosuppression
may provide clues about how to overcome malignant melanoma therapeutically.

Recently, it has been established that programmed cell death-1 (PD-1), an immunoinhibitory receptor that belongs

to the CD28 family, playsa crmcal role in tumor immune escape.*'® Two ligands for PD-1, PD-1 ligand 1 (PD-L1) and
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PD-1 ligand 2 (PD-L2) (also known as B7-DC) are
involved in the negative regulation of cellular and hu-
moral immune responses by engaging the PD-1 recep-
tor.”” PD-L1 is expressed on resting T cells, B cells,
dendritic cells,” macrophages, and  parenchymal cells,
including vascular endothelial cells and pancreatic islet
cells.">'® Conversely, the expression of PD-L2 s limited
to macrophages and dendritic cells.!” Previous studies
have demonstrated that PD-1/PD-L interaction inhibits
T-cell growth and cytokine secretion'® and that tumor
cell-borne PD-L1 induces the apoptosis of tumor-specific
T-cell clones in vitro,'? suggesting the potential involve-
ment of PD-Ls in tumor immunity. The expression of
PD-L1 in tumors has been reported in melanoma'”??;
in cancers of the lung,' breast,”! ovary,” kidney,”> pan-
creas,”® esophageus,?” and bladder?®; and even in adult
T-cell leukemia/lymphoma.”’ In addition; the involve-
ment of PD-LI has been demonstrated in the protection
of cancer cells from cell lysis by activated T lympho-
cytes.”® However, the expression of PD-L1 on melanoma
cells in relation to tumor cell behavior and prognosis
remains to be elucidated. In the current study, we investi-
gated PD-L1 expression in human malignant melanoma
o define its clinical significance and relévance to the
prognosis for patients with these tumors.

MATERIALS AND METHODS

Patients and Samples
Patients who were enrolled in this study were treated and
followed from 2000 to 2007 by the Department of
Dermatology, University of Occupational and Environ-
mental Health (Kitakyushu, Japan). Tumors were classi-
fied according to the American Joint Committee on
Cancer (AJCC) staging system.”® Patients were followed
atregular intervals for evaluation of recurrence by physical
examination and radiologic studies. Melanoma specimens
were collected from 59 primary tumors, 16 lymph nodes
(LNs) (9 metastatic LNs and 7 nonmetastatic LNs), and 4
in-transit metastases.

Each specimen was fixed with 20% formalin and
embedded in parafﬁri, and serial sections were stained

with hematoxylin and eosin for histologic evaluation. The '

specimens were digitized by using the NanoZoomer
Digital . Pathology C9600 - (Hamamatsu = Photonics,
Hamamatsu, Japan), and Breslow tumor thickness (BTT)
was analyzed with NDP View software (Hamamatsu
Photonics).
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Table 1. Relation Between Programmed Cell Death-1
Ligand 1 Expression in Primary Tumors and Other
Clinicopathologic Factors

" 'No. of Patienis

Variable Low High P
Expression = Expression
Total no. 25 34
Sex
Men 18 23 .59812
Women 10 kR
Age: Mean®8D, 'y 68.844-2.85 69.94+2.1 .7509°
Tumor type
NM 4 6
ALM 18 21
SSM 3 5
LMM 0 . 2
Tumor site .
Extremity 20 26
Trunk 5 4
Head and neck 0 : 4
BTT: Mean=SD 1.92:£0.42 3.1310.33 .0298°
Tumor classification
T0-T2 : 16 9
13-14 9 25 00727
-Ulceration - : :
Absent 19 22
Present : 6 12 40312
LN metastasis
NO 22 21 g
N1-N3 : 3 13 03752
Clinical stage :
0 5 3
1A 5 1
iB 5 4
A 2 6
B 3 4
fiIC 2 3
A 1} 3
2] 2 3
e g 7
v 1 0

SD indicates standard deviatiori; NM, nodular melanoma: ALM; acral lenti-
ginous melanoma; SSM, superficial spreading melanoma; LMM, lentigo
maligna melanoma; BTT, Breslow tumor thickness; LN, lymph niode.

PFisher exact test.

PStudent ¢ test for unpaired data,

Immunohistochemistry

Immunohistochemical staining for PD-L1 was achieved
by using a monoclonal antibody (MoAb) capable of
detecting PD-L1 on formalin-fixed, paraffin-embedded
specimens.”* Sample specimens were cut into 4-mm-thick
sections that were deparaffinized in xylene (3 times for 10
minutes each) and dehydrated through graded alcohols
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Figure 1. These photomicrographs illustrate immunohistochemical staining of programmed cell death-1 ligand. 1 (PD-LD) in malig-
nant melanoma: (a) An acral lentiginous melanoma on the left first toe in'a human aged 78 years had a Breslow tumor thickness
(BTT) of 5 mm and a red density (RD) of 26.57. (b) A nodular melanoma on the back of a human aged 72 years had a BTTof 2.8

mm and an RD of 153.81.

(99%, 999%, and 70%) to water. Antigens were retrieved
by boiling in citrate buffer, pH,6.0, using microwaves. To
block endogenous peroxidase activity, all sections were
treated with 100% methanol containing 0.3% H,O, for
15 minutes. Nonspecific binding of immunoglobulin G
was blocked by using normal rabbit serum (Nichirei, To-
kyo, Japan). The sections were incubated with mouse

anti-PD-L1 MoAbs (clone 27A2; MBL, Nagoya, Japan)**
overnight at 4°C. Then, they were incubated with biotin-
ylated rabbit-antimouse secondary antibody (Nichirei)
and subsequently incubated in a streptavidin-peroxidase
complex solution for 30 minutes. Signals were generated
by incubation with 3-amino-9-ethyl carbazole. Finally,
the sections were counterstained with hematoxylin.

Analysis of Expression Intensity in Histologic
Specimens

Digitized specimens were exported to JPG files by using
NDP View software (Hamamatsu Photonics). The fol-

lowing processes were performed in Adobe Photoshop CS

(J) (Adobe Systems, Inc. San Jose, Calif). Three different
areas from the tumor cell cyroplasm were selected and
expressed as Red channel histograms. In the bar graphs
that were produced, the horizontal and vertical axes repre-
sented tone and quantity, respectively. Histograms
revealed 255 different shades from pitch black (0) to pure
white (255), and a number represented the level of bright-
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ness of each color. We analyzed the mean intensity of the
histogram in the cytoplasm and averaged the value of 3
different areas. To obtain density, we calculated the 255-
“mean” of each color. We called these values “red densi-
ty”(RD) values and used them for further investigation.
Specimens with an RD value <90 were defined as the low
expression group, and specimens with an RD value >90
were defined as the high expression group.

Flow Cytometric Analysis

Blood samples were collected from 10 patients who had
stage IV melanoma and from 5 normal, healthy volunteers
to ‘evaluate PD-1 ‘expression on T’ cells: Peripheral blood
mononuclear cells (PBMCs) were isolated from the hepari-
nized venous blood of patients by using Ficoll-Hypaque
(Sigma Chemical Company, St. Louis, Mo) density-gradi-
ent centrifugation. Four local metastatic skin lesions were
removed surgically, dissociated by teasing, and subjected to
flow cytometric analysis.. Single cell suspensions were
obtained from the excised metastatic skin tumors by teasing
and filtering and wete subjected to flow cytometric analysis.
Cells were double stained with fluorescein isothiocyanate-
conjugated anti-PD-1, anti-PD-L1, or anti-PD-L2 MoAb
and phycoerythrin (PE)-conjugated anti-CD4 or anti-CD8

“MoAb (all from BD Biosciences; San Diego, Calif) at 2 jig/

10° cells in Hanks balanced salt solution containing 0.1%




