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CLINICAL OBSERVATIONS, INTERVENTIONS, AND THERAPEUTIC TRIALS

Prognostic significance of CD56 expression for ALK-positive and ALK-negative
anaplastic large-cell ymphoma of T/null cell phenotype

Ritsuro Suzuki, Yoshitoyo Kagami, Kengo Takeuchi, Masahiro Kami, Masataka Okamoto, Ryo Ichinohasama, Naoyoshi Mori,
Masaru Kojima, Tadashi Yoshino, Hirohiko Yamabe, Mami Shiota, Shigeo Mori, Michinori Ogura, Nobuyuki Hamajima, Masao Seto,
Taizan Suchi, Yasuo Morishima, and Shigeo Nakamura

Anaplastic large cell ymphoma (ALCL) is
a distinct entity of non-Hodgkin lym-
phoma, characterized by a proliferation of
pleomorphic large lymphoid cells that
express CD30. Recent studies have found
that a subset of ALCL aberrantly ex-
presses a chimeric anaplastic lymphoma
kinase (ALK) protein as a result of t(2;
5)(p23;935) or variant translocations. ALK-
positive ALCLs feature good prognosis,
but some of them lead to poor outcomes.
Since CD56 is expressed in some ALCLs,
its clinical significance was examined in a
series of T/null cell type ALCLs. Of 143
patients, 83 (58%) showed ALK-positive
staining, and of 140 patients, 25 (18%)

expressed CD56. The ALK-positive sub-
group was characterized by a younger
age of onset ( P < .0001), lower serum
lactate dehydrogenase level (P = .01), bet-
ter performance status (P = .03), less fre-
guent extranodal involvement (P = .01),
lower international prognostic index (IPI)
categories ( P = .002), and superior sur-
vival ( P =.0009) in comparison with the
ALK-negative group, suggesting that ALK

is a specific marker defining a distinct
subtype. CD56 * cases showed a signifi-
cantly poor prognosis overall (P = .002)
as well as in both ALK-positive and ALK-
negative subgroups ( P = .02 and P = .04,
respectively). Multivariate analysis con-

firmed that CD56 is independent of other
prognostic factors, including IP1. Although
CD56* cases showed a higher incidence
of bone involvement, no other differences
in clinicopathologic parameters were
found between the CD56 * and CD56 -
groups. These findings suggest that CD56
is not a marker to identify a distinct
subtype of ALCL, but a strong clinical
prognostic factor. Effective therapeutic
approaches should be explored for high-
risk ALCL patients, who can be identified
by means of a prognostic model, includ-
ing CD56. (Blood. 2000;96:2993-3000)
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Anaplastic large cell ymphoma (ALCL) was first described by Stein etategorize ALCL as an entity separate from HD, lymphomata
al as a large-cell non-Hodgkin lymphoma (NHL) characterized by gapulosis, and primary cutaneous ALE%23 Accumulated evi- 2
bizarre morphology that often shows intrasinusoidal and paracortic&@nce, such as immunohistochemical, cytogenetic, and revérse
infiltration of lymph nodes. The tumor cells of ALCL express CD3@enetic detection, also supports the recognition of ALK-positige
antigen, which is also expressed on Reed-Sternberg cells in HodgkinCL as a distinct subtype with a much younger age distributid%,
disease (HD) and on a subset of various T-cell neopléad@sth the B- nodal predilection, and good prognoids18-21.24-32However, 2
and T/null cell type ALCLs were initially recognized in the updated Kiethese issues are as yet only marginally dealt with within tBe
Classsificatiorf;> but only T/null cell type ALCL has been included in theREAL/WHO classifications because they have not been su%i-
Revised European American Lymphoma (REAL) classific&timal the  ciently confirmed by data from large series of ALCL cases. ;
World Health Organization (WHO) classificatibrAlthough some Afurther issue is the expression of CD56, a neural cell-adhesgn
morphological variants were proposed afterward, ALCL has beemolecule, which is expressed on natural killer (NK) cells andga
recognized as a distinct disease entity. subset of T cells and monocyt&s* Its expression is well g

A nonrandom chromosomal translocation t(2;5)(p23;935) hascognized in hematolymphoid malignancies of NK-cell lifg
been reported in ALCE:X° This translocation has been cloned anéage?>-*¢but also in some cases of acute myeloid leukemia (AML‘;?).
shown to result in the fusion of tHdPM gene on chromosome 5 CD56 expression has been found to be a risk factor for AMLs wigh
and theALK gene on chromosome 2, resulting in the expression tB;21) and t(15;17§738but its significance in malignant Iympho—‘gf
an aberrant fusion protein, pg@¥Ak 1112 The polyclonal anti- mas other than those of NK-cell lineage awaits further clarificatia.
body against p@F™ALK which recognizes anaplastic lymphomaFor this study, we investigated 143 cases of T/null cell type ALCL
kinase (ALK)I and the subsequently established monoclon& determine the biologic and prognostic significance of p80/ALK
antibodies ALK24 and ALKc!® have made it possible to furtherand CD56 for the category of ALCL.
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Patients, materials, and methods Results
Patient selection ALK immunohistochemistry and histopathological features

From the patient records of Aichi Cancer Center and collaborating/ith the use of p80 and/or ALK1 antibodies, 83 of the 143 patients
institutions, 143 patients with ALCL of T/null cell phenotype were(58%) were shown to have ALK-positive ALCL cases, 1 of which
identified. These included 42 patients of cytotoxic-molecule—positivehowed nuclear-restricted ALK staining and 49 of which showed
ALCL previously reported by u¥ All specimens were obtained at the nuclear-positive cytoplasmic staining (ALK-N/NC), suggesting
initial presentation of the patients and were reviewed by 2 indepenqutat the tumor cells of these cases harbored the NPM-ALK
pathologists (T.S. and S.N.). Patients meeting the original criteria of Steindﬁimeric proteirf2 Another 25 cases displayed cytoplasmic-
al,! supplemented by the description of Suchi et alere enrolled in this restricted staining (ALK-C), which indicated that t#d.K gene
study. Excluded were those occasional patients whose primary diagno]gnﬁgy remain intact or may f,use with genes other the#M. The

material was not optimal for the identification of features relevant to this

o : ; . ) i i ! Staining pattern (ALK-N/NC vs ALK-C) could not be determined
series, including minute biopsy specimens, tissues with extensive necro?ls

and tissue materials used for rapid frozen-section diagnosis. Patients w ﬁthe rema!nlng 8 cases, mainly owing to the unsuitable condition
ALCL of B-cell phenotype, primary cutaneous ALCL, and secondar)()’f th? paraf_f'n blocks. . . .

ALCL were also excluded from this study, as were patients with retrovirus Histologically, 128 patients were categorized as classical t)g)e
(human T-cell leukemia/lymphoma. virus type 1 and human immunodeftLCL, 11 as HD-like ALCL, and 4 as lymphohistiocytic (LH)/g
ciency virus) infection. The patients’ records and clinical data werémall-cell (SC) variants. All of the 4 LH/SC variants showed AL
investigated retrospectively. expression, but only 1 of the 11 HD-like ALCL types did. Th_g
diagnosis of HD-like ALCL was based on the histological appear-
ance. All of these 11 cases showed sinusoidal involvements agd a
cohesive growth pattern of neoplastic cells, which led toéfa
Tissue was fixed in 10% formalin and embedded in paraffin. Sectignm(5 diagnosis of NHL rather than HD. These cases also had occasignal
thick) were stained with hematoxylin and eosin, periodic acid—Schifflodgkin/Reed-Sternberg-like cells, the absence of which Wo%ld
Giemsa, and Gomori silver impregnation. result in a diagnosis of classical or common type ALCL.

Histopathology

Clinical features

/poojgau’s

Immunophenotypic study ) )
There were 97 males and 44 females with an age range from 1t 85

Immunoperoxidase studies for the following antigens were perform%ars (median age, 32 years). Patients’ clinical Characteristics%nd
on the formalin-fixed, paraffin-embedded sections by means of ”é‘ﬁbgroups according to ALK expression are summarized in Ta§|e

avidin-biotin peroxidase complex methétThe antibodies comprised 1. The ALK-positive group showed a dramatically younger a§e
Ber-H2/CD30 (Dako, Santa Fe, CA), LeuM1/CD15 (Becton Dickinsondi'stribution (mean: 25.6: 17.6 vs 50.6+ 20.6 years). ALK- &

sunnyvale, CA), L26/CD20 (Dako), CD79a (Dako), UCHI‘1/CD45Ronegative cases were male predominant, although the differencegvas

(Dako), MT1/CD43 (Bio-Science Products, Emmenbrucke, Switzer- - L . . IS
land), CD3 (Dako), CD4 (Novocastra Laboratories, Newcastle UKgot statistically significant. No differences in stage or B symptorgs

CD8 (Dako), E29/EMA (Coulter, Hialeah, FL), CD56 (Novocastra), etween ALK-posmye and ALK-negative subgroups were OE-
Leu7/CD57 (Becton Dickinson), LMP-1 (Dako), DO-7/p53 (Dako)’s_erv_e_d. InALK-p05|t|ye (_:asgs,the performance status (PS) shoged
BCL-2 (Dako), TIA-1 (Coulter), granzyme B (Monosan, Uden, Theignificantly better distributionR = .03), and the serum lactates
Netherlands)3F1 (T Cell Science, Cambridge, MA), ALK1 (Dako), and d€hydrogenase (LDH) level was loweP ¢ .01). Most of the <
p80 (courtesy of S. Mori, University of Tokyo, Japan). Detection oPatients in both groups showed nodal presentation of the Iygn-
Epstein-Barr virus (EBV) small RNAs by means of in situ hybridizatioPhoma, but the incidence of extranodal involvement was sigriffi-
using EBV-encoded small RNA (EBER) oligonucleotides was alséantly higher in the ALK-negative grouf(= .01). The incidence £
performed on formalin-fixed paraffin-embedded sections by means @f BM or skin involvement tended to be higher in the ALK%
the Dako hybridization kit with a cocktail of fluorescein-isothiocyanatenegative group, and that of bone disease higher in the ALK-positive
labeled EBER oligonucleotides (one oligonucleotide corresponding tgroup, although the difference was not significant. The incidencaz)of
EBER-1 and one to EBER-2, both 30 bases lofiglhe cell lineage of extranodal involvement at 2 or more sites did not show aly
each case was identified as previously descri§egtiefly, cases were difference. The international prognostic index (IPI) categories of

classified as T lineage if they reacted with one or more antibodigge ALK-positive group showed lower distribution than those of
against the T-cell antigens CD45RO, CD43, and CD3 and IaCk?HeALK-negative groupR = .002).

reactivity for the B-cell-associated antigens CD20 and CD79a. They
were classified as B-lineage if the opposite pattern of reactivity wdsxpression of phenotypic markers and cytotoxic molecules

observed. A null phenotype was assigned to cases that did not express . . . .
either T- or B-cell—associated markers. The results are summarized in Table 2 and categorized according to

ALK-positive and ALK-negative subgroups. Immunohistochemi-

cal profile of a CD56-positive case is shown in Figure 1. All cases
Statistical analysis but 1 were positive for CD30, and CD56 was positive in 13 of 81
Correlation between the 2 groups was examined withyBtest, the Fisher CaSes (18%) of the ALK-positive group and in 12 of 59 cases (20%)
exact test, the Studentest, and the Mann-Whitny test. Patient survival Of the ALK-negative group, so that the incidence of expression was
data were analyzed with the Kaplan-Meier method and were compared@jjnost the same. None of the ALK-positive group showed any
means of the log-rank test. Univariate and multivariate analyses weg¥pression of CD15, BCL-2, or EBV, but most of them were
performed with the Cox proportional hazard regression model, afbsitive for epithelial membrane antigen (EMA). On the other
variables were selected with the stepwise method. Data were analyzed Wignd, the expression of these markers was somewhat heteroge-
the SAS system (SAS Institute Inc, Cary, NC). neous for the ALK-negative group, resulting in a statistically
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Table 1. Patient characteristics according to ALK expression

Characteristics ALK* ALCL ALK~ ALCL Pvalue
Total number 83 60
Age (y), median (range) 21 (1-73) 57 (8-85) < .0001
=10 19 (23%) 1 (2%)
=30 54 (65%) 12 (20%)
> 60 4 (5%) 23 (38%)
Sex (male/female) 52/31 45/15 12
Stage .33
| 10 (12%) 5 (8%)
1l 17 (21%) 14 (23%)
1] 25 (30%) 12 (20%)
\% 31 (37%) 29 (48%)
PS .03
0 43 (53%) 22 (37%)
1 22 (27%) 17 (29%)
2 7 (9%) 6 (10%)
3 5 (6%) 7 (12%)
4 4 (5%) 7 (12%)
LDH > normal 34 (42%) 36 (63%) .01
B symptoms 45 (56%) 33 (57%) .88
Extranodal involvement
Bone marrow 9 (11%) 12 (20%) A3
Skin 17 (21%) 19 (32%) 13
Liver 7 (8%) 5 (8%) .98
Spleen 9 (11%) 9 (15%) 46
Bone 10 (12%) 3 (5%) 15
Lung 10 (12%) 5 (8%) .70
Mediastinum 5 (6%) 7 (12%) .23
= 1site 44 (53%) 44 (73%) .01
= 2 sites 22 (27%) 14 (24%) .68
IPI .002
Low 40 (50%) 16 (28%)
Low-intermediate 22 (28%) 18 (31%)
High-intermediate 13 (16%) 12 (21%)
High 5 (6%) 12 (21%)

PS indicates performance status; IPI, international prognostic index.

significant difference between these 2 groups. In HD-like ALCL,
the expression of CD15 was found in 4 out of 10, the expression of
EMAIn 7 out of 9, and the presence of EBV in 2 out of 10 cases. Of
the 4 CD15 cases, 3 were also positive for EMA; the remaining
case was not examined for EMA. Only one case showed simulta-
neous expression of CD15 and EBV, but the neoplastic cells were
also positive for EMA and CD45RO. The expression of cytotoxic

Table 2. Expression of phenotypic markers and cytotoxic molecules

ALK* ALCL ALK~ ALCL

(n=183) (n = 60) Pvalue
CD56 13/81 (16%) 12/59 (20%) .51
CD30 81/83 (98%) 60/60 (100%) .34
CD15 0/78 11/55 (20%) < .0001
CD20 0/83 0/60 1.00
CD45RO 29/76 (38%) 21/48 (44%) .54
CD43 34/68 (50%) 24/46 (52%) .82
CD3 31/74 (42%) 26/50 (52%) .27
CD4 34/74 (46%) 18/46 (39%) 46
CD8 10/73 (14%) 6/47 (13%) .88
EMA 80/83 (96%) 26/55 (47%) < .0001
BCL2 0/45 14/27 (52%) < .0001
TIA-1 59/75 (79%) 23/54 (43%) < .0001
Granzyme B 53/81 (65%) 24/57 (42%) .007
EBERSs 0/80 12/58 (21%) < .0001

EBER indicates Epstein-Barr—encoded small RNA; EMA, epithelial membrane

antigen.
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Figure 1. Immunohistochemistry of CD56 in ALCL. CD56 is expressed on the cell
surface membrane of the lymphoma cells, and its expression is more intense on the
adjacent membrane of neighboring cells.

molecules (TIA-1 and granzyme B) was significantly higher in t
ALK-positive group P < .0001 and® = .007, respectively).
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Therapeutic response and prognosis

The treatment consisted of chemotherapeutic regimens contaii;ing
doxorubicin for 125 patients and without doxorubicin for 9. Fiv@
patients with stage | disease did not receive chemotherapy and \§ere
treated with radiation or operative resection alone; the 3 patiegits
who had not received any therapy because of their poor PS die§ of
the disease; and 1 patient was lost to follow-up before receivﬁlg
any therapy. In total, 100 of the 139 patients (71.9%) attain?;ed
complete remission, and 18 (12.9%) partial remission. Therapegtic
response was significantly better for the ALK-positive grou‘ﬁj
(P = .009, Mann-Whitney test).

>

ALK*ALCL

ALK~ ALCL

Overall survival (%)
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Figure 2. Overall survival of ALK-positive and ALK-negative ALCL. (A) ALK-

positive ALCL shows significantly better prognosis (P = .0009). (B) No difference is
seen in the pattern of ALK positivity (nuclear/nuclear + cytoplasmic vs cytoplasmic)
(P = .61).
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Table 3. Clinical characteristics according to CD56 expression 1007
Characteristics CD56* ALCL CD56~ ALCL Pvalue @
Total 25 115 %’ CDs6 - ALCL
Age (y), median (range) 39 (4-85) 29 (1-85) 14 2
Sex (male/female) 17/8 78137 .99 %
Stage 31 ;{;
| 6 (24%) 9 (8%) §
1l 4 (16%) 25 (22%) o : : ‘
n 5 (20%) 31 (27%) CD56 *ALC
v 10 (40%) 50 (44%)
PS .99 0 T T T T
0 12 (48%) 51 (46%) 0 5 10 15 20 years
1 5 (20%) 33 (30%) _ )
Figure 3. Overall survival of CD56 * and CD56~ ALCL cases. The CD56* group
2 4 (16%) 9 (8%) has a significantly worse prognosis (P = .002).
3 3 (12%) 9 (8%)
4 1 (4%) 10 (9%) - .
LDH = normal 11 (44%) 56 (51%) 56 S|gn|f|ca_1n_t preponderance of bone lesea@(.OOS), r_10ne of the
B symptoms 14 (58%) 63 (56%) a2 other clinical factors or the expression of phenotypic markers @d
Extranodal involvement cytotoxic molecules registered any significant difference betwegen
BM 2 (8%) 19 (17%) 28 the CD56 and CD56 groups (Table # However, the overall &
Skin 3 (12%) 33 (29%) 19 survival was significantly different, with the CD5@&ases showing 5
Liver 2 (8%) 10 (9%) 91 a much poorer prognosis (Figure ® = .002). In both the %
Spleen 2 (8%) 16 (14%) 43 ALK-positive and ALK-negative subgroups, CD56ases showed’-ni]-
Bone 6 (24%) 7(6%) 005 a poorer prognosis than CD56ases (FigureA-B). s
Lung 5 (20%) 11 (10%) 13 e
Mediastinum 2 (8%) 9 (8%) 97 Prognostic factors for ALCL g
= 1site 16 (64%) 72 (62%) 90 S
= 2 sites 8 (329%) 28 (25%) 46 Univariate Cox analysis identified the following prognostic fact0|‘-§:
Pl 63 age, clinical stage, PS, ALK expression, CD56 expression, EBV
Low 11 (44%) 44 (40%) positivity, serum LDH level, presence of B symptoms, extranodal
Low-intermediate 3 (12%) 36 (32%) involvement of more than one site, and IPI (Table 5). Multivaria§e
High-intermediate 7 (28%) 18 (16%) analysis excluding IPI categories showed age older than 50,
High 4 (16%) 13 (12%)

advanced stage (lll or 1V), CD56 positivity, and PS greater th%n

See Table 1 footnote for explanation of abbreviations.

one to be significant and independent prognostic factors (Tables).

8
The overall sgrvn(al curves of ALK-positive ar_1d A!_K-negatlve 100 ALK *ALCL 8
ALCLs, shown in Figure 2A, demonstrate a significantly better g
survival for ALK-positive ALCLs @ = .0009). The ALK-negative & %0 R
. . . . e - o
group showed no differences in survival between HD-like and = S
common ALCL. The ALK-N/NC and ALK-C groups showed Z 60 - 8
almost identical survival (Figure 2B). % 3
— o
) = | =
Comparison of CD56 * and CD56 ~ cases 5 40 €
. . . © CD56 5
A comparison of the clinical characteristics of CD58nd CD56 20 A 2
cases is summarized in Table 3. Although CD®@ises showed a ;
0 T T T T 3
, o i ) 0 5 10 15 20 S
Table 4. Phenotypic characteristics according to CD56 expression years I
CD56* ALCL CD56~ ALCL
(n = 25) (n = 115) Pvalue B
100 7 ALK~ ALCL
ALK 13/25 (52%) 68/115 (59%) 51
CD30 25/25 (100%) 113/115 (98%) 67 9
cD15 1/22 (5%) 8/108 (8%) 52 =
cD20 0/25 0/115 1.00 =
CD45RO 9/18 (50%) 40/103 (39%) 37 %
CD43 8/17 (47%) 49/94 (52%) 70 =
cD3 11/23 (48%) 46/101 (46%) 84 8
CD4 12/22 (55%) 40/98 (41%) 24 o
cD8 3122 (14%) 13/98 (13%) 67
EMA 19/23 (83%) 85/112 (76%) 49
BCL2 1/8 (13%) 13/64 (20%) 51 i
TIA-1 11/22 (50%) 71/107 (66%) 15 20 cars
Granzyme B 15/25 (60%) 62/113 (55%) .64 y
EBERs 4/24 (17%) 8/111 (7%) 14 Figure 4. Prognostic difference between CD56  * and CD56 ~ ALCL according to

See Table 2 for explanation of abbreviations.

ALK expression. The CD56* group shows a significantly lower survival for both
ALK-positive (A, P = .02) and ALK-negative (B, P = .04) subtypes.
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Table 5. Prognostic factors affecting overall survival

Unfavorable Univariate Multivariate*
Variables factors Hazard ratio (Cl) Pvalue Hazard ratio (Cl) Pvalue
Comparison with risk factors
Age > 60 years 3.1(1.7-5.7) .0003 4.1(2.1-7.8) .00003
CD56 Positive 2.7 (1.4-5.1) .003 3.1(1.5-6.1) .001
Stage mnnv 2.4 (1.2-4.8) .01 2.8(1.3-6.1) .008
PS 2-4 3.4(1.9-6.1) .00003 2.5 (1.4-4.6) .003
EBV Positive 3.2(1.6-6.7) .002 —
ALK Negative 2.5(1.4-4.9) .001 —
B symptom Present 2.1(1.1-3.7) .01 —
Extranodal disease = 2 sites 1.9 (1.1-3.5) .03 —
LDH > normal 1.8 (1.0-3.1) .05 —
Comparison with IP| category
IPI category H-I/H 4.1 (2.2-7.3) .000004 4.0 (2.2-7.2) .00001
CD56 Positive 2.7 (1.4-5.1) .003 2.6 (1.3-5.0) .004

Cl indicates confidence interval; H, high; H-1, high-intermediate.
*Final model.

01} papeojumo

When the IPI was included instead of its constitutive factorsiot identify ALK expression as an independent prognostic factr,
only IPI (relative risk [RR]= 4.0; confidence interval [Cl], 2.2- but this does not contradict the fact that ALK-positive ALCL is%
7.2;P = .00001) and CD56 (RR- 2.6 ClI; 1.3-5.0P = .004) were distinct subtype, because the expression of ALK is closely co@e-
identified as independent and significant prognostic factors. Accotdted with age and IPI. It is therefore not fruitful to discuss Whet@r
ing to these findings, all patients were divided into 4 groups withge or ALK expression is more prognostically significant fa@r
different prognoses on the basis of IPI and CD56 (Figure 5). ALCL, since these 2 factors are interrelated and have the s@’ne
impact on the prognosis for ALCL. When age or the IPl was r@t
included in the multivariate analysis models, ALK instead of ageéér
Discussion the IPI was identified as prognostic in both models. These resfilts

confirm that ALK-positive ALCL constitutes a distinct entity. s
In our series of ALCL patients, clear clinicopathologic differences CD56 has been well documented as being expressed in avaﬁ\ety
were found between ALK-positive and ALK-negative subtypesf NK-cell neoplasmé#47 but it is also expressed in hematolyms
which is consistent with most of the studies in the literafd®@:32  phoid malignancies other than those of NK-cell lineage,
ALK-positive ALCLs are characterized by a younger age distribyAML, 37:3848.4%cute lymphoblastic leukemia of both T-
tion, lower serum LDH level, better PS, less frequent extranodieage’® and some types of T- and B-cell lymphonifa3 Its
involvement, lower IPI categories, and better prognosis. Althougxpression is rare in diffuse large B-cell lymphoPA&S but
we could demonstrate that the expression of CD56 on tk®mmon and well investigated in multiple myelof$&? CD56 is
lymphoma cells is an independent prognostic factor for T/null cedixpressed mostly on myeloma cells in bone marrow but I%s
type ALCL, the clinical manifestations of CDS6and CDS6  frequently on those in peripheral blood (plasma cell Ieukemla)g)r
ALCLs were quite similar. This suggests that CD56 expression éktramedullary sites (plasmacytoma), suggesting its adhesive fr&nc-
not a relevant factor for the identification of a novel subtype afon to bone marrow stroma cefi&% In ALCL, Felgar et & g
ALCL but a purely clinical risk factor. detected CD56 expression in 8 of 17 cases (47%) of T/null cell type

Initial investigation did not identify the IPI risk category asaALCL, but Krenacs et &P reported much lower frequency ok
prognostic for ALCL#3 but recent studies with large populationscp5s6+ cases (1 of 32), and Foss et2alo CD56 expression in 130,,
have shown that the IPI is highly prognostic for AL&L¥ Our  cases. In our larger series, CD56 was expressed in 25 of 140 cBses
study also confirmed the prognostic significance of IPI for T/nutl17%) and was shown to be a prognostic factor. The expressmg of
cell type ALCL. In our study, however, multivariate analyses ditD56 has also been shown to be a risk factor in AMLs with t(8;2%)
and t(15;17§738 but is controversial in multiple myeloma. In an
early report by Van Camp et &,CD56™ patients were shown to
have aggressive clinical courses, but this might simply represent
the tumor cell localization of myeloma cells. Mathew efal
reported similar survival curves for CD5@&nd CD56 myeloma,
whereas Garcia-Sanz efashowed poorer prognosis of myeloma
s IPIL/L-I, CD56 * cases with high CD56CD3-plasma cells in peripheral blood. For

none of the specific entities of malignant lymphoma have any
IPI H-/H. CD56 - prognostic implications of CD56 expression been argued. The
’ expression of CD56 might also be a prognostic factor for other
i | IPLH-I/H, CD56 * types of hematolymphoid malignancy. The clinical and prognostic
0 E . - . significance of CD56 expression in various types of leukemias and
0 5 10 15 20 years lymphomas therefore deserves to be examined.
_ ) _ - _ The reason CD56 functions as a prognostic factor in ALCL
Figure 5. Overall survival of all ALCL patients stratified according to CD56 . . .
expression and IPI category. The CD56" and IPI high-intermediate/high subgroups remains unclear. AIthoth CD56 is a neural cell adhesion mole-
have an extremely poor prognosis (P < .0001). cule, the frequency of extranodal involvements for the CD&gd

Q
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CD56~ groups was not different in our ALCL cases. The expresnd identified asTPM3 TFG, AITC, and CLTCL genes*"®
sion of CD56 is associated with disease localization in multiplalthough these 4 genes have no homologous region or function,
myeloma38-6% but did not correlate with extramedullary involve-they were fused to thALK gene at a similar break point, at just 3
ment in AML studies with large numbef&#° The role of CD56 of the transmembrane region. As a result, this transmembrane
might be different in different subtypes of hematolymphoid maligeortion was lost in the x-ALK chimeric products, whereas the
nancy. IntegrinB1, an adhesion molecule that interacts with théyrosine kinase domain was preserved. These findings suggest that
extracellular matrix, was recently shown to mediate the antihe oncogenic event accounting for these 2p23 translocations is the
apoptotic signal resulting in drug resistance of small-cell lungeregulation of the aberraALK gene expression by the promoter/
cancer cell§® CD56 is a homophilic-binding adhesion moleculegnhancer of the fusion partners. We determined that 50 of 75 cases
and its expression often appears to be more intense on the adja¢ent) showed ALK-N/NC staining, but could not identify any
membrane of neighboring cells. It is therefore possible that CD®finicopathologic, immunophenotypic, or prognostic differences
also mediates certain intercellular signals and functions as between ALK-N/NC and ALK-C groups. Our result suggests that
adverse prognostic factor in various hematolymphoid malignathe staining pattern of ALK does not define a distinct subtype. This
cies, as well as in those with NK-cell lineage. is consistent with the speculation that the oncogenicity of the

From the viewpoint of lymphoma classification, HD-like ALCL aberrant ALK expression is not affected by the fusion partners.
is not a well-defined entity, although it was included in the REAL Several recent studies have been performed on the basis ofdage
classification as a provisional entfs workshop report on HD and categorization as pediatffe® or adult3267.82n our ALK-positive £
related diseas&sand the recently published WHO classificafion ALCL cases, however, both pediatric and adult patients shovged
emphasized that HD-like ALCL should be separated into T-lineadg@entical clinicopathologic characteristics. The entity of ALK&
ALCL and B-lineage HD. Expression of T-cell-related antigengositive ALCL therefore transcends the arbitrary boundaries ofS.5
(CD3, CD43, CD45RO0) or EMA is strongly in favor of a diagnosi®r 20 years of age, so that there seems to be no good reasgh to
of ALCL; the presence of B-cell markers (CD20) EBV or CD15ivide this disease into 2 age categories, pediatric and adult, f@r a
favors a diagnosis of HD. For our 11 cases of HD-like ALCL, 4nore accurate understanding of the disease. Pediatric and @ult
were positive for CD15. However, 3 of the 4 CD1bases were cases tended to be treated with different therapeutic protocols, howgver
also posmve for EMA, and 2 Coexpressed T||neage an[|geﬁ@ln|y 0W|ng to the phyS|C|ans speC|allzat|on either DEdlatnCS g)r
(CD45RO and CD4, respectively). Phenotypical results do niternal medicine. The appropriate therapeutic approach for ALEL
conflict with the inclusion of these HD-like cases in a category ¢hould be investigated from the viewpoint of a continuous SDECVU”%Of
ALCL. CD15 and EBV were also found, respect|ve|y, in 7 and @LCL at least for children and adOleSCentS/yOUng adults. Aprospecg:ve
cases without HD-like appearance, indicating that the presenceﬁlﬂlcaﬂ trial is needed to explore an effective therapeutic approach%or
CD15' or EBV-positive cases in the ALK-negative group were nof\LCL. For this, we recommend that both pediatric and adult pat|entsgbe
because of the inclusion of HD-like ALCLs. The proportions ofreated with a consistent strategy.
CD15" or EBV-positive cases in common and HD-like ALCLs are [N conclusion, we propose that for clinical studies of ALC
consistent with those reported in a previous study by Zinzani®t alCD56 expression as well as the IPI should be included in @19
although B-cell type ALCLs were also included in their study. IPrognostic factors used for patient stratification.
addition, no prognostic differences were found for the HD-like
cases in the ALK-negative ALCL, so that we have included the
HD-like cases in this study. However, the possibility that thesﬁ\cknowledgments
HD-like ALCLs may represent tumor-cell-rich cases of HD
deserves further investigation before a strict border is drawge thank H. Ishida and Y. Tokoro for technical assistance, and ghe
between ALCL and HD. collaborators from the following institutions for providing the patlentér

In our study, 65 of 81 (85.0%) ALK-positive ALCL cases antiata and specimens: National Sapporo Hospital; Sapporo Munloy)al
30 of 57 (52.6%) ALK-negative ALCL cases expressed cytotoxidospital; Akita University School of Medicine; Japanese Red Crass
molecules, granzyme B, and/or TIA-1. This is consistent with thashikaga Hospital; Gunma University School of Medicine; Kitaza@)
observations by others of high-frequency cytotoxic moleculgniversity School of Medicine; Tsukuba University School of Med§
expression in ALCL and suggests a possible derivation of ALCtine; Saitama Cancer Center; Chiba University School of Medicitie;
from cytotoxic T cells3®61-63In our cases, no differences betweerHamamatsu Medical School; Seirei Hamamatsu Hospital; lida Munfci-
cytotoxic-molecule—positive and cytotoxic-molecule—negativpal Hospital; Takaoka Hospital; Toyama Central Hospital; Toyohashi
cases, including differences in clinicopathologic features amdunicipal Hospital; Japanese Red Cross Nagoya First Hospital; Aichi
prognosis, could be identified (data not shown). The negative casessfectural Hospital; Okazaki Municipal Hospital; Kariya General
however, especially those in the ALK-positive group, may expresfospital; Kousei Hospital; Tokoname Municipal Hospital; Ichinomiya
cytotoxic molecules other than TIA-1 or granzyme B. Furthe¥unicipal Hospital; Nagoya University School of Medicine; Nagoya
investigations are needed to determine the origin of these cytotox@ity University School of Medicine; Higashi Municipal Hospital;
molecule—negative ALCLs. Nagoya Ekisaikai Hospital; Nagoya Memorial Hospital; National

Recently, Falini et & established that the staining pattern oNagoya Hospital; National Higashi Nagoya Hospital; Aichi Medical
ALK is defined by the chimeric partner &fLK gene as a result of School; Showa Hospital; Gifu Municipal Hospital; Yokkaichi Munici-
its oncogenic translocations. They showed that 44 of 59 ALKsal Hospital; Mie University School of Medicine; Suzuka Central
positive ALCL cases (75%) possess NPM-ALK and 15 to hav@eneral Hospital; Fukui Saiseikai Hospital; Youka Hospital; National
variant ALK chimera. ALK-N/NC staining means that lymphomeKyoto Hospital; National Osaka Hospital; Chugoku-chuou Hospital;
cells have an NPM-ALK fusion protein as a result of t(2;5)(p23Pkayama Saiseikai Hospital; Okayama Rousai Hospital; Japanese Red
035), whereas ALK-C staining is derived from other variant ALKCross Okayama Hospital; Mitoyo General Hospital; Fukuyama Na-
fusion and 2p23 abnormalitié$%°-73Some of the fusion partners tional Hospital; Kawasaki Medical School; Japanese Red Cross Taka-
of ALK in these variant translocations have recently been clonedatsu Hospital; Fukuoka University School of Medicine.
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