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Pathologic Characteristics of Primary Cutaneous T-cell Lymphoma

in Korea

Cutaneous T-cell lymphomas (CTCL) represent a heterogeneous group of
peripheral T-cell lymphomas arising in the skin and show considerable variations
in clinicopathological features. This study was designed to examine viral
genomes and cellular proliferation markers in CTCLs arising in Korea. On the
basis of their morphologic characteristics and immunophenotypes, 43 cases of
primary CTCL were classified, and evaluated for association with either HTLV-I
or EBV, p53 protein immunoreactivity and Ki-67 labeling index (LI). EBV was
demonstrated in 15 cases (35%) either by EBER in-situ hybridization or PCR;
particularly high rates were exhibited by angiocentric T-cell lymphomas. PCR
was used to detect HTLV-I proviral DNA, but none was found. The p53
expression rate was higher in large cell lesions, but the Ki-67 LI failed to show
any significant differences among the different types. We therefore concluded
that in Korea, HTLV-l is less frequently associated with CTCL than in other
endemic countries. EBV was found particularly in angiocentric lesions, regard-
less of cell size or degree of pleomorphism. Because of its high positive rates
in high grade lesions, the p53 expression showed positive correlation with
histologic grade; however, the Ki-67 labeling index did not correlate with the
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INTRODUCTION

Cutaneous T cell lymphoma (CTCL) is a monoclonal
proliferation of petipheral T lymphocytes with homing
receptors for the skin. In classical CTCL, the charac-
tetistic course of the disease is that it is at first localized,
and this stage is of long duration; late systemic progres-
sion follows (1). Other peripheral T cell lymphomas
(PTCLs) show eatly systemic involvement and rapid
progtession (2). Several types of CTCLs with remarkable
vatiability in clinical and histopathological featutres have
recently been charactetized; these are distinguished from
classical CTCLs by the presence of mycosis fungoides/
Sezary syndrome (3), and the CTCLs ate now regarded
as a group of distinct disease entities, differentiated ac-
cotding to tissue ot site specificity. It has been suggested
that in some CTCL cases, human T-cell lymphotropic
virus type [ (HTLV-I) and Epstein-Bart virus (EBV) are
related to tumor progression and ate etiologic agents
(4-7). In Kotea, the incidence of HTLV-I related disease,
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including adule T cell leukemia/lymphoma (ATL), is ex-
tremely low in the general population (8). However, in
view of the fact that in neighboting countties such as
Japan and Taiwan, HTLV-I associated ATL is endemic
(9), we would have expected that more cases of HTLV-
1-related disease would be detected by sensitive molecu-
lar pathological study, i.e. by polymerase chain reaction
at tissue level. In view of the higher prevalence of PTCL
in Asia than in Western countties, EBV which has also
been associated with vatious lymphomas (10-12) includ-
ing PTCL, attracted out attention. Among the numetous
factors associated with the prognosis and biologic be-
havior of malignant lymphoma, p53 ovetexpression and
cell proliferation are known to be reliable markers (13).
In this study we cassified the primary CTCL into six
subtypes, according to its motphologic charactetistics,
and using polymerase chain reaction analysed the asso-
clation of HTLV-I and EBV; using the Ki-67 labeling
index, we assessed p53 immunoteactivity and cell pro-
liferation rate in each subtype.
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MATERIALS AND METHODS
Clinicopathologic analysis

Tissue samples from 43 cases that had been diagnosed
as primaty cutaneous T-cell lymphomas on the basis of
both histologic and immunologic features wete selected
from the Department of Pathology, Seoul National Uni-
versity Hospital. Thirty were males and 13 were females,
and their ages ranged from six to 80 (mean 42) yeats.
Histologic classification was based on the proposals
contained in the Revised American-European Classifi-
cation of Lymphoma (REAL)(14). Formalin fixed and
paraffin embedded tissue sections wete stained by hema-
toxylin-eosin. Immunophenotype was determined by im-
munohistochemical staining using the standard peroxi-
dase labeled avidin-biotin method. Antibodies included
were mouse monoclonal anti-human anti-CD20 (126,
Dako), CD45RO (UCHL-1, Dako) and CD30 (BerH?2,
Dako).

Detection of HTLV-l and EBV

Polymerase chain reaction (PCR)

For DNA extraction, five sections of 10-20 ym-thick
paraffin embedded tissue were depataffinized by repeated
treatment with xylene and alcohol. Using a genomic
isolation kit (Bio 101, BMS Inc.), the following processes
wete petformed: one to three micrograms of DNA werte
subjected to 35 cycles of PCR amplification; four paits
of ptimets complementary to the plus and minus strands
of target DNA were used for the detection of HTLV-I
proviral DNA in the gag, po/, and emv genes which
encode structural proteins of HTLV-I, and in fax, a
unique gene which patticipates in cellular transformation
and cytokine activation. Fifty yl of PCR mixture con-
sisted of 20-30 ng of template DNA, 50 pmol of each
primer, 200 uM each of dNTPs, standard reaction buffer
containing 1.5 mM MgCl,, and 2.0 units of Taq poly-
merase. HTLV-1 specific primer sequences were listed as
follows. gag: 5’ >CTGCAGTACCITTGCICCTCCCTC
<3’ (forward ptimer) / 5’ >TTCTACGAAGGCGTGG-
TAAG<3’ (reverse-primer); pol: 5’ >GTACTTTACTG-
ACAAACCCGACCTAC<3’ (forward primer) / 5°>TC-
ATGAACCCCAGTGGTAA<3’ (reverse-primet); env:
5’ >CCCCAGCTGCTGTACTCTCACAA<3’ (forward
ptimer) / 5° >TGGGCACTTTAAGGAACAAG<3’ (te-
verse-primer); fax: 5’ >CGGATACCCAGTCTACGTG-
T<3 (forward primer) / 5’ >GAGCCGATAACGCGTC-
CATCG<3’ (reverse primet). Repeated denaturation, re-
naturation, and elongation of the ptimers provided an
exponential increase of copies of the region flanked by
these ptimers. The amplified products were electropho-
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resed on 2% agarose gel. The DNA used for positive
control was obtained from a cell line immortalized by
HTLV-I and lymph node tissue of ATL patients.

The same procedute and techniques were applied for
EBV. Corresponding EBNA-1 primer sequences wete
5’ >TGATAACCATGGACGAGGAC<3’ (forward prim-
et) / >GCAGCCAATGCAACTTGGACK?’ (teverse
ptimer). B 95-8, the cell line immortalized by EBV, was
used as a positive control.

In-situ hybridization of Epstein-Barr virus encoded

RNA (EBER-ISH)

In-situ hybridization was cartied out on 5-ym paraf-
fin sections using fluotescein-conjugated oligonucleotide
ptobes for EBER 1 and 2 (Dako). After deparaffinization
and rehydration, the tissues were treated with proteinase
K for 30 minutes, and hybtidized with the EBER probes
for 2 hours. Detection was cattied out using alkaline
phosphatase-conjugated rabbit ant-FITC and chromo-
genic substrate (BCIP/NBT). Positive control tissue was
obtained from the lymph nodes of EBV-proven Hodg-
kin’s disease patients. Reactive lymph nodes wete se-
lected for negative control.

Immunohistochemical staining (IHC)

Immunohistochemical staining for p53 and Ki-67 was
petformed on 5-um-thick formalin-fixed, paraffin-embed-
ded sections. The ptimary antibodies used were anti-
human mouse monoclonal antibodies, DO7 (Novocastra)
and MIB-1 (Immunotech), both at a dilution of 1:100.
Incubation was petformed overnight at 4C, and the
following procedute was petformed using LSAB-DAB kit
(Dako). Meyet’s hematoxylin was used as a count stain-
ing.

The above data were analyzed using Fischer’s extrac-
tion test and the Wilcoxon two-sample test.

RESULTS
Clinicopathologic analysis

Patient profiles were summatized in Table 1. The total
number of cases was 43, and the mean age was 45 yeats.

Ki-1 positive anaplastic large cell lymphoma (AL)

Large cells with highly pleomorphic nuclei and promi-
nent nucleoli infiltrated the dermis and subcutis. Giant
cells were occasionally found (Fig. 1). Immunostaining for
CD30 revealed diffuse positivity in the membrane of
most tumor cells. In one case No. 3, Table 1), cellular
pleomorphism was not conspicuous but anti-CD30 im-
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Table 1. Summary of profiles of 43 cutaneous T cell lymphoma patients

Case Sex Age (yr) Histologic type HTLV- EBV P53 expression (%) Ki-67 positivity (%)
1 F 25 AL - - 73 60
2 F 32 AL - - 63 50
3 M 16 AL - - 15 15
4 M 34 AL - - 37 11
5 M 70 AL - + 16 11
6 M 49 AL - + 4 39
7 M 25 AC-M - - 18 8
8 F 35 AC-M — + 37 28
9 M 4 AC-M - - 45 15

10 F 29 AC-M — + 68 15
11 F 42 AC-M - + 72 15
12 M 62 AC-M - - 40 20
13 F 38 AC-M - - NC NC
14 M 47 AC-M — + NC NC
15 M 17 AC-M - - NC NC
16 M 24 AC-M — +* NC NC
17 M 40 AC-L - - 45 47
18 M 69 AC-L - - 15 20
19 M 29 AC-L - - NC NC
20 M 38 AC-L - - NC NC
21 F 6 AC-L — + NC NC
22 M 43 AC-L — + NC NC
23 M 42 AC-L — + NC NC
24 M 64 AC-L — + NC NC
25 F 19 AC-L — + NC NC
26 M 57 AC-L - - NC NC
27 F 21 AC-L - - NC NC
28 F 22 MF - - 3 3
29 M 52 MF - - 10 5
30 M 64 MF - - 10 0.9
31 M 30 PTCL-LC - - 75 8.2
32 M 36 PTCL-LC - - 68 37
33 M 62 PTCL-LC - - 65 85
34 M 54 PTCL-LC - - 45 20
35 M 80 PTCL-LC - +* 47 48
36 F 7 PTCL-LC — + 80 14
37 F 7 PTCL-LC - - 18 35
38 M 34 PTCL-MSC - - 1 49
39 M 22 PTCL-MSC - - 10 9.3
40 M 48 PTCL-MSC - - 10 30
4 M 31 PTCL-MSC - - 45 59
42 F 43 PTCL-MSC - - 10 9.2
43 F 64 PTCL-MSC - + 47 40

AL, anaplastic Ki-1 positive large cell lymphoma; AC-M, angiocentric T-cell lymphoma with more atypism; AC-L, angiocentric T-cell
lymphoma with less atypism; MF, mycosis fungoides; PTCL-LC, peripheral T-cell lymphoma, large cells; PTCL-MSC, peripheral T-cell
lymphoma, medium to small cells; NC, not checked; *, confirmed by PCR

munoteactivity was diffuse and strong. Ten cases wete included and mean age was 39 yeats.
Six cases wete included and mean age was 38 yeats.
Angiocentric T-cell lymphoma (extranasal T/NK cell

Angiocentric T cell lymphoma (extranasal T/NK cell lymphoma): less atypia (AC-L)
lymphoma): more atypia (AC-M) Angiocentricity was present, but neoplastic cells were
Highly pleomorphic lymphocytes infiltrated and de- not conspicuously atypical and most tumor cells wete
stroyed the vessel wall, and ischemic necrosis of sut- small.
rounding tissue occurred. Katyorrhectic debris was fre- Eleven cases were included and mean age was 35

quently found adjacent to tumor cells (Fig. 2). years.
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Fig. 1. Ki-1 positive anaplastic large cell lymphoma. Diffuse
infiltration of large cells with abundant cytoplasm and oval
or horse-shaped nuclei. Occasional multinucleated cells are
present.

Mycosis fungoides (MF)

Small atypical cells with cerebriform nuclei linearly in-
filtrated the epidermis, particulatly in the basal cell layer.
Pautriet’s microabscesses were also identified (Fig. 3).

Three cases wete included and mean age was 46 yeats.
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Fig. 3. Mycosis fungoides. Epidermotropism and Pautrier’s
microabscess are characteristic.
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Fig. 2. Angiocentric T-cell lymphoma. Large atypical cells in-
filtrates the vessel wall,

Peripheral T-cell lymphoma, unspecified large cells

(PTCL-LC)

Large cells with occasional prominent nucleoli infil-
trated diffusely. Immunostaining for CD30 was negative
ot only focally positive.

Seven cases were included and mean was 58 yeats.

Peripheral T-cell lymphoma, unspecified medium to

small cells (PTCL-MSC)

Aggregations of CD30 negative, small-to-medium-
sized pleomorphic atypical lymphoid cells, without any
specific histologic features were found.

Six cases were included and mean age was 40 yeats.

Detection of HTLV-I

There were no clinically suspected cases of adult T-cell
lymphoma / leukemia. In seven cases, highly bizzare pleo-
motphic nuclei were found but the characteristic “clover
leaf” feature or embtyo shape was not seen. Among the
43 cases of CTCL, HTLV-I genome was not detected,
despite trepeated tests.

Detection of EBV

EBER-ISH was petformed to detect EBV; datk gran-
ular perinucleolar staining was interpteted as a positive
signal (Fig. 4). In EBER ISH-negative ot equivocal cases,
EBV-PCR for EBNA-1 was performed; in five cases in
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Fig. 4. Epstein-Barr virus encoded RNA (EBER) in-situ hybridi-
zation. Numerous EBER positive cells showing dense or gran-
ular nuclear staining are present.

which EBER-ISH showed diffuse cytoplasmic ot intet-
stitial staining, PCR was used to test for the presence
of EBV; two were positive (No 16, 31. Table 1) and
three were negative. Findings for EBV positivity wete as
follows: AL, two (33%); AC-M, five (42%); AC-L, five
(56%); PTCL-LC, two (29%); and PTCL-MSC, one (17
%) (Table 2). EBV integration in MF was not found. The
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Table 2. EBV positivity, p53 expression and Ki-67 LI accord-
ing to histologic type

Type ey EBV/(%) (mga?f %) (mglagi%)
AL 6 2/ (33 408 23
ACM 10 5/ (50) 300 16.8
ACL 11 5/ (45) 300 35
MF 3 0/ 76 3.0
PTCL-LC 7 2/ (29) 56.9 182
PTCL-MSC 6 17 347) 205 28
Total 23 15 / (35) 376 232

LI, labeling index; AL, anaplastic large cell lymphoma; AC-M,
angiocentric T-cell lymphoma with more atypia; AC-L, angio-
centric T-cell lymphoma with less atypia; MF, mycosis fun-
goides; PTCL-LC, peripheral T-cell ymphoma, large cells; PTCL-
MSC, peripheral T-cell lymphoma, medium to small cells

highest positivity was noted in the angiocentric type
(AC-M and AC-L) (p=0.055) (Table 3).

Immunohistochemical results

[HC staining for p53 and Ki-67 was carried out in
30 CTCL cases. pd>3 positivity was consideted when
obvious nucleat staining was present, and calculated as
a percentage. When tumors were divided into two
groups, large cell (AL and PTCL-LC) and non-large cell
(the fout othet subtypes), p53 positivity was significantly
higher in the former (p<<0.05) (Table 2) (Fig. 5). The
mean petcentage of pd53 positivity was 40.8 in AL, and

Fig. 5. P53 immunostaining reveals nuclear positivity in large
tumor cells.

Fig. 6. Ki-67 immunoreactivity is seen in both the large and
small cells.
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56.9 in PTCL-LC. In the non-large cell group, angio-
centtic lesions (AC-M) showed the highest p53 positivity
(mean 30.0), and this was statistically significant differ-
ences (p<0.05) (Table 2).

On Ki-67 immunostaining, a higher nuclear intensity
than of basal cells of normal epidermis or adjacent te-
active lymphocytes was interpreted as positive (Fig. 6).
The mean Ki-67 labeling index (L) of each subtype was
as follows: AL, 32.3; AC-M, 16.8; AC-L, 33.5; MF, 3.0;
PTCL-LC, 18.2; and PTCL-MSC, 32.8. On the basis of
either cell size or angiocentricity, thete were no signi-
ficant differences between the groups (Table 2). The low-
est Ki-67 LI was seen in MF; because of small sample
size (three cases), this was not statistically significant.

DISCUSSION

Primary CTCL is a distinct disease entity, quite dif-
ferent in its clinicopathologic properties from other
PTCLs (15). It has been postulated that in lymphoma-
genesis, there is organ or site specificity (16). In ana-
plastic large cell lymphoma, for example, primary cuta-
neous cases tend to progress slowly, with long sutvival,
whereas nodal cases are usually fatal and progtess rapidly.
Moteover in cases of other PTCLs, in which skin involve-
ment is secondary, the motphologic features of skin
lesions may be rather different from those seen in pri-
mary lesions (17).

The classification of ptimary CI'CL has not been firmly
established, and vatious systems exist. Categotization is
usually based on histopathologic, immunophenotypic and
etiologic characteristics including adult T-cell lymphoma
/ leukemia, mycosis fungoides / Sezaty syndrome, and an-
giocentric lymphoproliferative disorders, including angio-
centtic T-cell lymphoma and large cell lymphoma. Our
classification emphasizes cell size, CD30 expression, and
angiocentricity. Large cell lesions were subdivided into
two types, Ki-1-positive and Ki-1-negative. When angio-
centticity was seen, cases with distinct cellular pleo-
motphism wete diagnosed as angiocentric lymphoma
with more atypia, and the remaining cases as angiocentric
lymphoma with less atypia. In general, large cell lesions
and angiocenttic T-cell lymphoma are considered as high
grade lesions (2) but some cases of CD30-positive cuta-
neous T-cell lymphomas often spontaneously regress (18).

Several oncogenic viruses, including HTLV-I, are be-
lieved to be etiologically related to CTCL. In 1981,
Poiesz isolated this retrovirus from a patient with rapidly
progtessive CI'CL, and this case was later shown to be
an adult T-cell lymphoma (ATL; this entity was de-
scribed by Takatsuki in 1982). The lymphocytes in an
ATL patient’s petiphetal blood and T-cells immortalized
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by HTLV-I in vitto show distinct cytological charac-
tetistics such as increased cell size, multilobated nuclei,
and nuclear pleomorphism (19), and such cells are often
known as ‘clover leaf cells’. Thus it is essential to
investigate HILV-I in CTCLs displaying such morpho-
logic features. In areas where HTLV-I and ATL ate
non-endemic, several HTLV-I telated CTCLs have been
sporadically reported (4, 20), but in most, proviral ge-
nomes were defective; in areas where ATL is endemic,
proviral genomic integration was found, and this was
usually intact. The mechanism of viral lymphomagenesis
in ATL and in other non-endemic CTCLs may thus be
different (21). Most HTLV-I associated CTCLs are large-
cell lesions, with a high incidence of CD 30-positive
anaplastic large cell lymphomas, this cotresponds to the
finding that HTLV-I strongly induces CD 30 antigen in
vitro (22). Although HTTLV-I antibody positivity in Korea
is 0.25% (8), an extremely low rate when compared with
Taiwan and Japan, whete HTLV-I is endemic, a
relatively high propottion of T-cell lymphoma and large
cell lesion cases in Korea show a pattern which is
analogous to that seen in Japan. However, no ptimaty
CT(CLs, including six ALs and seven PTCL-LCs, revealed
HTLV-I integration; 17 nodal T-cell large-cell lympho-
mas also showed the same negative result. In this study,
four kinds of different ptimers were used for the detec-
tion of defective proviral genomes, so it can be concluded
that in Kotea, there is little or no association between
HTLV-I and CTCL. There have so far been five HTLV-I
associated diseases in Korea, comptising four ATLs and
one case of HTLV-I-associated myelopathy (23, 24, 33);
this latter was a man whose wife was a Korean resident
in Japan. It is interesting that ATL-and HTLV-I-related
diseases are so rare in Korea despite geographic and
cultural proximity to Japan and Taiwan. The supposed
pathway of HTLV-I spread is as follows: the virus was
transmitted from Africa to Europe via the slave trade,
and then to Japan (25); HILV-I endemicity in Taiwan
is presumed to have arisen through frequent cultural
exchange with the island of Okinawa, Japan (9). Al-
though the definitive cause of these different endemic
pattetns has not been verified, genetic differences in
susceptibility might conttibute; as in the above case of
HTLV-I associated myelopathy, who was infected from
his healthy carrier wife, Koreans ate also susceptible.
In CTCL cases, average EBV-positivity was 35%. In
Hul’s 1994 study (unpublished data), EBV positivity in
nodal T-cell lymphoma was 52%, and in extranodal
T-cell lymphoma in Kotea it was 63%. Other studies
catried out in Western countties have also shown rel-
atively lower EBV positivity in the skin than in the nose
and other otgans (5, 11). It has been postulated that a
mote favorable prognosis in CTCL than in nasal cavity
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lesions is due to different rates of EBV association (10,
11). Angiocenttic lesions are known to be closely related
to EBV (12), and this was borne out in our study (Table
2). In general, AC-M exhibits higher EBV positivity than
AC-L, and EBER-positive neoplastic cells were also more
numetous in AC-M than in AC-L. Thete is controvetsy
as to whether these two subtypes are separate entities
showing only histological resemblance, or are closely
related lesions included in the same spectrum; they wete
pteviously known as high-grade angiocenttic immuno-
proliferative lesion (AIL) and low-grade AIL, respectively
(26). Low grade AIL eventually progresses to systemic
lymphoma and in the course of time, tumor cell atypia
increases, and the AIL becomes high grade; EBV may
be a conttibutoty factor (26). Another lesion likely to be
a clue to the interpretation of the telationship between
EBV and CTCL has been, in addition, recently described
(27). These cases ate charactetized by necrotizing papulo-
vesicles on the face, matked by long periods of repeated
regression and relapse, which eventually progress to
CICL and systemic T-cell lymphoma. In earlier lesions,
the most striking pathologic feature is nectosis and
inflammation, and EBVs are demonstrated in a small
numbet of tumor cells, but in time, the number of EBV
positive cells increases, and tumor cells show matked
pleomorphism. This result suggests that EBV participates
in the development ot progtession of CTCLs.

No motphologic features distinguished EBV infected
cases from those that were EBV-negative. Our results
also showed that EBV infection is not related to cell size
ot motphology. EBV may not alter cell morphology in
the way that HTLV-I does (11); in the AL type, how-
evet, EBV was demonstrated in only two of six cases
(33%), in which the patients’ ages were 49 and 70 yeats,
respectively; the mean age of the remaining patients,
with whom the vitus was not associated, was 26.8 yeats.
In AL-type CTCL, EBV association may increase with
age, though further investigation is needed.

The wild type p53 gene acts as a tumot suppressor
gene by fixing transformed cells at the G1 phase and
inducing apoptosis (28). Many different types of tumor
showing mutation of this gene, including malignant
lymphoma, have been identified. Mutant p53 combines
with a portion of wild p33 to form an inactive complex,
ot intetferes with the normal function of protein by
acquiting a novel function (29). It is impossible to dis-
tinguish normal and mutant p53 by immunochisto-
chemistry, yet this method is commonly used as an
indication of p53 mutation; diffetentiation is based on
the fact that the halflife of mutant p53 is much
extended when it combines with cytoplasmic heat shock
protein while that of normal p53 is about 15 minutes
(30). In addition, many reports have verified that the
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THC cotrelates with the molecular biologic tesult of p33
noutation.

It has been demonstrated that in high grade lym-
phomas, p53 expression is higher than in low grade
lesions (29); in our study p53 exptession was higher in
large cell lesions, ie., in AL and PTCL-LC. Although
there are some exceptional cases, large-cell lesions are
usually regarded as high grade, and our results corre-
spond to those of previous studies. In the non-large cell
group, AC-M showed higher positivity than AC-L; this
finding supports the above suggestion but was not sta-
tistically significant. Among large-cell lesions, AL showed
slightly lower p53 positivity than PTCL-LC, which is in
accordance with the fact that CD 30 antigen expression
suggests a favorable prognosis (18). Overall, p33 expres-
sion was related to histologic grade and can be used as
a prognostic factot.

Cell proliferation activity teptesents malignant poten-
dal in many kinds of neoplasm. In high grade non-
Hodgkin’s lymphoma it can be used as a prognostic
factor as well as a diagnostic tool (21). Anti-Ki-67 is the
prototypic antibody which can detect nuclear protein
expressed in the G1, S, G2 and M phases of the cell
cycle. MIB-1 is an anti-Ki-67 antibody that can be used
in paraffin embedded tissue. It is quite sensitive and
shows rather selective staining in proliferating cells with
no significant background staining (31). In general the
Ki-67 labeling index (Ki-67 LI) is higher in diffuse type,
T-cell linecage and high grade lymphomas than in
follicular lymphoma, B-cell type and low or intermediate
grade lymphomas, which suggests that high Ki-67 LI
indicates high grade lymphoma (32). Moteover one study
showed that in case of non-Hodgkin’s lymphoma show-
ing Ki-67 LI more than 80% the prognosis was ex-
tremely poot (13). In our study, however, the Ki-67 LI
did not vaty significantly according to histologic type,
grade, or p53 immunoreactivity. It is likely that primaty
CICLs are generally lower grade lesions than those of
nodal lymphomas; the Ki-67 LI, which is useful in dis-
ctiminating high grade lesions showed no significant
differences between CTCLs. MF, however, showed the
lowest Ki-67 LI Although it was not stastitically signi-
ficant, the low Ki-67 LI teflected the indolent clinical
behavior of MF.
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