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Primary cutaneous (PC) CD30-positive large cell
lymphoma and lymphomatoid papulosis (LyP) rep-
resent the spectrum of PC CD30-positive lympho-
proliferative disorders (LPDs) associated with a fa-
vorable prognosis. Noncutaneous CD30-positive
anaplastic large cell lymphoma (ALCL), although
morphologically similar to PC CD30-positive LPDs,
seems to be a biologically distinct entity. Cell lines
derived from noncutaneous ALCL express CD95 and
undergo CD95-induced apoptosis. Little is known
about expression or function of CD95/CD95L in cu-
taneous lesions. We examined a series of PC CD30-
positive LPDs and noncutaneous ALCL for expres-
sion of CD95/CD95L to investigate possible
differences between these histologically similar but
biologically distinct entities.

Paraffin-embedded, formalin-fixed tissue sec-
tions from 25 cases of CD30-positive LPDs (10 non-
cutaneous ALCL, 15 PC CD30-positive LPDs) were
immunostained for CD3, CD20 (L26), CD43 (Leu22),
CD30 (BerH2), anaplastic lymphoma kinase (ALK-
1), CD95, and CD95L (C-33). One hundred large
atypical cells and 100 small lymphocytes were
counted to determine the percentage of CD95/
CD95L-positive cells. Statistical analysis using the
Mann-Whitney U test was performed.

CD95 expression was slightly higher in the large
atypical cells of noncutaneous ALCL compared with
PC CD30-positive LPDs (median, 100% versus 94%;
P 5 .003) because of the lower expression of CD95
in LyP. CD95L expression was higher in the sur-
rounding small lymphocytes in PC CD30-positive
LPDs (median, 3% versus 13%; P 5 .002). Expres-
sion of CD95 in the small lymphocytes and CD95L
in the large atypical cells was not significantly dif-
ferent.

These results support the biologic distinction be-
tween cutaneous and noncutaneous CD30-positive
LPDs and may have implications in the differing
clinical behavior of these entities. Further study of
expression and function of apoptosis-related pro-
teins in these entities is warranted.
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Lymphomatoid papulosis (LyP) and primary cuta-
neous (PC) CD30-positive anaplastic large cell lym-
phoma (ALCL) belong to the spectrum of PC lym-
phoproliferative disorders (LPDs) associated with a
favorable prognosis that has been attributed to the
expression of CD30 (1, 2). Classically, LyP and PC
CD30-positive ALCL differ with respect to clinical
presentation. LyP presents as disseminated crops of
recurrent, self-healing papules, whereas PC CD30-
positive ALCL typically presents as a solitary nodule
or multiple nodules confined to the same anatomic
region (3, 4). Despite their differing clinical presen-
tations, both of these LPDs are capable of under-
going spontaneous regression. Although this phe-
nomenon is a constant feature of LyP, spontaneous
regression has been reported in up to 66% of PC
CD30-positive ALCL (range, 25 to 66%) (4 –7). The
atypical cells of LyP and cutaneous ALCL can be
cytologically identical. Criteria for the histologic
distinction between these two entities are impre-
cise, at times causing a diagnostic dilemma. Ulti-
mately, LyP and PC CD30-positive ALCL have both
histologic and clinical overlap, prompting some to
consider these entities as ends of a spectrum of PC
CD30-positive LPDs (1, 4).

The neoplastic cells of PC CD30-positive LPDs
are morphologically similar to those of noncutane-
ous CD30-positive ALCL. Despite this similarity,
these disease processes are biologically distinct and
differ with respect to age at onset, prognosis, and
immunophenotype. Noncutaneous CD30-positive

Copyright © 2000 by The United States and Canadian Academy of
Pathology, Inc.
VOL. 13, NO. 4, P. 446, 2000 Printed in the U.S.A.
Date of acceptance: September 15, 1999.
Address reprint requests to: Eric D. Hsi, M.D., Department of Clinical
Pathology, L-11, Cleveland Clinic Foundation, 9500 Euclid Avenue, Cleve-
land, OH 44195; e-mail: hsie@cesmtp.ccf.org; fax: 216-444-4414.

446



ALCL have a less favorable prognosis compared
with PC lesions (4-year survival rate, 65% versus
92%) (8). Immunophenotypically, these entities dif-
fer with respect to the expression of epithelial
membrane antigen, the presence of t(2;5), and the
expression of anaplastic lymphoma kinase (ALK),
all of which have been detected in greater fre-
quency in noncutaneous CD30-positive ALCL (8 –
11).

CD95 ligand (FasL), “the death factor,” is a Type
II transmembrane protein that belongs to the tu-
mor necrosis factor family (12–14). CD95L is ex-
pressed by activated T cells, by natural killer cells,
within immune-privileged sites such as the eye and
testis, and by various tumors (14). The binding of
CD95L to its receptor CD95 (Fas) is capable of caus-
ing apoptosis, and this system is a major pathway
responsible for apoptosis induction (13). CD95 ex-
pression is non–lineage specific, and it is constitu-
tively expressed by a variety of epithelial cells and
hematopoietic cells (15, 16). The CD95/CD95L sys-
tem plays an important role within the immune
system through T-cell mediated cytotoxicity of vi-
rally infected cells, in downregulating immune re-
sponses by eliminating activated lymphocytes, and
by promoting self-tolerance through the elimina-
tion of self-reactive T cells (13, 17). Loss of function
of either CD95 or CD95L has been linked to the
development of LPDs and autoimmune disorders in
mice as well as in humans (18 –20).

Few studies have examined the expression of
these apoptosis-related proteins in cutaneous and
noncutaneous CD30-positive LPDs (21). Because of
the propensity for PC CD30-positive LPDs to un-
dergo regression, examination of factors involved in
apoptosis may be relevant in the pathobiology of
these processes. Indeed, there is some evidence
that apoptosis may play a role in the propensity of
some cases of LyP to undergo spontaneous regres-
sion (22). We studied the expression of both CD95
and CD95L in PC CD30-positive LPDs and in non-
cutaneous CD30-positive ALCL by immunohisto-
chemistry to determine whether these proteins are
expressed and whether differences in expression
exist between these clinically distinct entities.

MATERIALS AND METHODS

We searched the files of the Department of Ana-
tomic Pathology at the Cleveland Clinic Foundation
for cases of LyP, PC CD30-positive ALCL, and non-
cutaneous CD30-positive ALCL. Cases were in-
cluded in the study only when there was adequate
formalin-fixed tissue available for immunohisto-
chemistry and when the cases met the specific in-
clusion criteria described next.

We searched only for Type A LyP cases because
the large, atypical cells in these lesions express

CD30 (4). Cases of Type A LyP were included in the
study when the patient had clinical history of
chronic, recurrent, self-healing skin lesions consis-
tent with the diagnosis of LyP and when the patient
had no other concurrent or previous diagnoses of
cutaneous lymphoma. Of 31 cases of LyP diagnosed
at the Cleveland Clinic Foundation between 1980
and 1998, we identified 8 cases that fulfilled our
criteria.

We identified 7 cases of PC CD30-positive ALCL
from 107 cases of cutaneous large cell lymphomas
diagnosed at the Cleveland Clinic Foundation be-
tween 1975 and 1998. Cases were included in the
study only when more than 75% of the atypical cells
expressed CD30, when the atypical cells demon-
strated anaplastic morphology, when there was no
extracutaneous involvement at the time of diagno-
sis, and when there was no history or clinical evi-
dence of concurrent LyP or any other cutaneous
lymphoma (4, 7).

We included 9 cases of noncutaneous CD30-
positive ALCL in the study from a total of 14 cases
diagnosed between 1990 and 1998 at the Cleveland
Clinic Foundation. One additional case was in-
cluded in the study, which was diagnosed in 1983.
Classic, monomorphic, and small cell variants of
ALCL were included in the study (23, 24).

Immunohistochemistry was performed on
formalin-fixed, paraffin-embedded tissue using a
sensitive streptavidin-biotin system by means of an
automated immunostainer (Ventana Medical Sys-
tems, Tucson, AZ). The panel of antibodies per-
formed is listed in Table 1. Microwave antigen re-
trieval with 10 mM citrate pH 6.0 was used with all
antibodies. Staining of germinal center cells and
basilar epithelial cells in hyperplastic tonsil was
used as a positive control for CD95 (25). Granular
cytoplasmic staining for CD95L in germinal center
cells of hyperplastic tonsil was used as a positive
control. One hundred large atypical cells and 100
small background lymphocytes located among the
CD30-positive tumor cells were counted in areas of
highest expression under oil immersion to deter-
mine the percentage of CD95- and CD95L-positive
cells. Multiple sections were examined in cases in
which the large atypical cells were relatively sparse.
Statistical analysis was performed using the Mann-
Whitney U test. Clinical follow-up information was

TABLE 1. Panel of Immunohistochemistry Performed

Antibody/CD Source Dilution

Polyclonal CD3 Zymed (San Francisco, CA) 1:5
Leu 22/CD43 DAKO (Carpinteria, CA) 1:25
L-26/CD20 DAKO (Carpinteria, CA) 1:50
BerH2/CD30 DAKO (Carpinteria, CA) 1:5
ALK-1 DAKO (Carpinteria, CA) 1:80
Polyclonal CD95 Santa Cruz Biotechnology, Inc. 1:100

(Santa Cruz, CA)
C-33/CD95L Transduction (Lexington, KY) 1:40
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obtained from a variety of sources, including med-
ical records, tumor registries, and correspondence
with clinicians.

RESULTS

Clinical
Of the 15 cases of PC CD30-positive LPDs, there

were 8 cases of LyP and 7 cases of PC CD30-positive
ALCL. The majority of patients were male (80%).
The mean age at diagnosis was 47 years (range, 9 to
71 years). All eight patients with LyP presented with
multicentric skin lesions. Five of the seven patients
with PC CD30-positive ALCL (71%) presented with
solitary lesions, and the remaining two patients had
multiple skin lesions localized to one anatomic site.
The extremities were the most common site in-
volved (12 cases), followed by the trunk (7 cases)
and face (5 cases). The majority of skin lesions had
either a papular or nodular component (10 cases).

Of the 10 cases of primary noncutaneous CD30-
positive ALCL, the majority of patients were male
(70%). The mean age at diagnosis was 47 years
(range, 11 to 66 years). The majority of cases in-
volved lymph nodes (six cases); other sites of pri-
mary involvement included the chest wall, colorec-
tum, liver, and thyroid gland.

The clinical follow-up is summarized in Table 2.
The mean follow-up periods for LyP, PC CD30-
positive ALCL, and noncutaneous CD30-positive

ALCL were 61 mo (range, 12 to 119 mo), 68 mo
(range, 7 to 177 mo), and 55 mo (range, 9 to 102
mo), respectively.

Morphology
The majority of LyP cases consisted of a bandlike

and perivascular infiltrate of large atypical cells in-
termixed with inflammatory cells. Several cases
(50%) had ulceration of the overlying epidermis.
There was minimal epidermotropism of the large
atypical cells.

The majority of PC CD30-positive ALCL cases
consisted of a diffuse dermal proliferation of cells
with anaplastic morphology. The atypical cells con-
sisted of irregular, pleomorphic nuclei with promi-
nent nucleoli and abundant cytoplasm. The associ-
ated inflammatory infiltrate was considerably less
than that seen in the LyP cases.

The noncutaneous CD30-positive cases consisted
predominantly of the common type with a sheetlike
or sinusoidal proliferation of cells with anaplastic
morphology. Three cases consisted of a monomor-
phic population of CD30-positive cells, and one
case was a small cell variant of ALCL in which the
large CD30-positive cells were few in number and
predominantly perivascular in location.

Immunohistochemistry
Of the 15 cases of PC CD30-positive LPD, 13 cases

had T-cell phenotype with CD3 and/or CD43 ex-

TABLE 2. Clinical and Immunophenotypic Data

Case Diagnosis Sex/Age CD3 CD43 CD20 CD30 ALK-1

Large Atypical
Lymphocytes

Small
Lymphocytes Status

Follow-Up
(mo)

CD95/CD95L CD95/CD95L

1 LyP M/63 neg pos neg pos neg 94/60 61/15 AWD 39
2 LyP M/66 pos pos neg pos neg 35/38 43/12 unknown 12
3 LyP M/50 pos pos neg pos neg 89/17 79/8 AWD 30
4 LyP M/54 pos pos neg pos neg 71/9 81/13 AWD 25
5 LyP M/34 pos neg neg pos neg 86/75 60/32 DUC 102
6 LyP M/42 neg pos neg pos neg 77/68 42/23 recent recent
7 LyP M/24 pos pos neg pos neg 82/37 60/7 unknown 98
8 LyP F/53 neg pos neg pos neg 77/40 52/20 AWD 119
9 PC ALCL F/9 pos neg neg pos neg 98/55 74/28 recent recent

10 PC ALCL M/70 neg pos neg pos neg 100/89 87/29 ANED 55
11 PC ALCL F/25 neg neg neg pos neg 100/53 76/4 unknown 77
12 PC ALCL M/71 pos pos neg pos neg 97/62 57/15 DUC 7
13 PC ALCL M/64 pos pos neg pos neg 99/45 88/12 ANED 38
14 PC ALCL M/43 neg neg neg pos neg 96/30 65/4 ANED 177
15 PC ALCL M/40 pos pos neg pos neg 97/70 70/10 AWD 56
16 NC-ALCL F/27 neg neg neg pos pos 97/7 50/1 AWD 9
17 NC-ALCL M/45 pos neg neg pos neg 100/81 35/15 DWD 12
18 NC-ALCL M/32 neg neg neg pos neg 99/20 70/3 ANED 72
19 NC-ALCL F/61 pos pos neg pos neg 94/12 54/13 DUC NA
20 NC-ALCL F/44 neg neg neg pos neg 100/51 89/5 DWD 79
21 NC-ALCL M/66 neg neg neg pos neg 100/10 62/2 NA NA
22 NC-ALCL M/65 neg neg neg pos neg 100/15 84/1 NA NA
23 NC-ALCL M/11 neg neg neg pos pos 100/35 61/6 NA NA
24 NC-ALCL M/63 pos pos neg pos neg 100/16 15/1 recent recent
25 NC-ALCL M/59 pos pos neg pos neg 100/100 79/3 AWD 102

LyP, lymphomatoid papulosis; PC ALCL, primary cutaneous anaplastic large cell lymphoma; NC-ALCL, noncutaneous anaplastic large cell lymphoma;
neg, negative; pos, positive; AWD, alive with disease; ANED, alive with no evidence of disease; DUC, died of unrelated causes; DWD, died with disease;
recent, recently diagnosed; NA, information not available.
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pression (87%). Two cases consisted of null cells,
which stained negatively for CD3, CD43, and CD20
(13%). Four of the noncutaneous CD30-positive
ALCL cases (40%) demonstrated T-cell origin, and
six cases (60%) had a null phenotype. The immu-
nophenotypic profile of each case is summarized in
Table 2. The morphologic and phenotypic features
of LyP, PC CD30-positive ALCL, and noncutaneous
CD30-positive ALCL are illustrated in Figures 1-3,
respectively.

In the eight LyP cases, the expression of CD30 by
the atypical cells ranged from 25% to more than
90%. By definition, all seven of the PC CD30-
positive ALCL cases had CD30 expression in more
than 75% of the atypical cells. All 10 cases of non-
cutaneous CD30-positive ALCL demonstrated
CD30 expression in more than 80% of the atypical
cells. In each case, the CD30-positive cells demon-
strated membranous and/or Golgi zone immuno-
reactivity.

ALK-1 staining showed that 2 of the 10 noncuta-
neous CD30-positive ALCL expressed ALK. In con-

trast, none of the cutaneous cases demonstrated
ALK-1 immunoreactivity (Table 2).

The results of CD95 and CD95L expression are
summarized in Table 3. In general, CD95 expres-
sion was present in a cytoplasmic and membranous
pattern. CD95L demonstrated predominantly a fo-
cal granular cytoplasmic pattern. The expression of
CD95 was slightly higher in the large atypical cells
of noncutaneous CD30-positive ALCL compared
with PC CD30-positive LPDs (median, 100% versus
94%; P 5 .003); there was no detectable difference
in CD95 expression in the background small lym-
phocytes. However, CD95L expression was higher
in the background small lymphocytes in PC CD30-
positive LPDs as compared with noncutaneous
CD30-positive ALCL (median, 13% versus 3%; P 5
.002). The expression of CD95L in the large atypical
cells was not significantly different.

DISCUSSION

Although LyP and PC CD30-positive ALCL often
can be distinguished by clinical and morphologic
features, there is overlap prompting some to con-
sider them part of a continuum of PC CD30-positive

FIGURE 1. Lymphomatoid papulosis. A, hematoxylin and eosin. B,
CD30. C, CD95. The majority of cells express CD95 with a membranous
and cytoplasmic staining pattern. D, CD95L. Many of the large atypical
cells and many small lymphocytes express CD95L with a granular
cytoplasmic staining pattern.

FIGURE 2. Primary cutaneous CD30-positive large cell lymphoma. A,
hematoxylin and eosin. B, CD30. C, CD95. The majority of cells express
CD95. D, CD95L. Many of the large atypical cells and many small
lymphocytes express CD95L.

FIGURE 3. Noncutaneous CD30-positive anaplastic large cell
lymphoma. A, hematoxylin and eosin. B, CD30. C, CD95. The majority
of cells express CD95. D, CD95L. The small lymphocytes demonstrate a
lower level of CD95L expression compared with the cutaneous cases.

TABLE 3. Median Percentage of CD95 and CD95L

Expression (Range)

Primary Cutaneous
CD301

Lymphoproliferative
Disorders

Noncutaneous CD301
ALCL

Large, atypical cells
CD95 94 (35–100) 100 (94–100)a

CD95L 53 (9–89) 18 (7–100)
Small lymphocytes

CD95 65 (42–88) 61.5 (15–89)
CD95L 13 (4–32) 3 (1–15)b

ALCL, anaplastic large cell lymphoma.
a P 5 .003.
b P 5 .002.
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LPDs. The relationship between these entities is
supported by the conversion of LyP to CD30-
positive ALCL in a minority of cases (1, 5). In con-
trast, there is mounting evidence that noncutane-
ous CD30-positive ALCL, although morphologically
similar to its cutaneous counterpart, is biologically
distinct. Multiple studies have shown that the t(2;5)
and expression of ALK is absent in PC CD30-
positive LPDs but present in the majority of non-
cutaneous CD30-positive ALCL (9 –11, 24, 26). Our
experience with cutaneous CD30-positive LPDs is
similar in that none of our cases expressed ALK.
Two of 10 cases of noncutaneous CD30-positive
ALCL expressed ALK, a number lower than often
reported (9). However, our results are consistent
with previous reports demonstrating ALK positivity
in younger patients and lack of expression in older
patients (27). The two ALK-positive noncutaneous
CD30-positive ALCL cases were from the youngest
patients (11 and 27 years), and the mean age of the
remaining eight patients was much older (54.4
years). Few studies have examined the differences,
if any, in expression of apoptosis-related proteins in
these entities. They may be of interest, particularly
when one considers the propensity for some PC
CD30-positive LPDs to undergo spontaneous re-
gression.

Kikuchi and Nishikawa (22) examined the apo-
ptotic index in 50 patients with cutaneous LPDs,
including 10 cases of LyP, by detecting internucleo-
somal breaks in apoptotic cells. LyP had a signifi-
cantly higher rate of apoptosis compared with all
other cutaneous LPDs (P , .001). Possibly related to
this, we noted higher CD95L expression by the
background small lymphocytes in PC CD30-
positive LPDs as compared with noncutaneous
CD30-positive ALCL. This may have biologic signif-
icance because expression of functional CD95 has
been demonstrated in CD30-positive lymphoma
cells in vitro. Dirks et al. (16) demonstrated apopto-
sis of a CD95-expressing noncutaneous CD30-
positive ALCL cell line after treatment with anti-
CD95 antibodies.

We recognize the technical limitations of this
study. The differences in expression of CD95L in the
background small lymphocytes admittedly are
small. Furthermore, clear surface expression of
CD95L was not present. However, Müllauer et al.
(28) also described a granular staining pattern for
CD95L in a survey of non-Hodgkin’s lymphomas. In
addition, surface expression of CD95L is sometimes
difficult to demonstrate even by flow cytometry
(personal observation). It is possible that surface
CD95L may be decreased as a result of proteolytic
cleavage of the antigen into a soluble form (29).

CD95 expression was seen in the majority of tu-
mor cells in both entities with slightly higher ex-
pression in the noncutaneous lesions. Because

CD95 is expressed in most lymphomas (30, 31) and
relatively high levels were seen in our cases (medi-
an .90%), the significance of this finding is uncer-
tain. Our results are similar to those reported re-
cently. Paulli et al. (21) studied the expression of
CD95 in 25 patients with cutaneous CD30-positive
LPDs by immunohistochemistry. They reported
similar results with CD95 expression in more than
80% of the atypical cells in 100% of LyP cases (8 of
8) and 100% of cutaneous ACLC (5 of 5) examined.
Xerri and colleagues (30) demonstrated CD95 ex-
pression in more than 50% of cells in 8 of 8 ALCL.

In conclusion, we found a significantly higher
expression of CD95L in background small lympho-
cytes in PC CD30-positive LPDs compared with
noncutaneous CD30-positive ALCL. In addition, we
demonstrated CD95 expression in the great major-
ity of atypical cells of both cutaneous CD30-positive
LPDs and noncutaneous CD30-positive ALCL.
These results may have implications in their differ-
ing biologic and clinical features. Because the ex-
pression of CD95 and CD95L may not always cor-
relate with function as a result of mutation or other
downstream alterations, further study of the ex-
pression and function of apoptosis-related proteins
in these entities is warranted.
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