
Abstract The detection of malignant cells in serous ef-
fusions obtained from patients diagnosed with cancer
marks the presence of metastatic disease and is associat-
ed with a poor outcome. The purpose of this study was to
evaluate the role of CD44s and CD44v isoforms in the
distinction between mesothelial cells and malignant epi-
thelial cells in effusions. Fifty-nine fresh pleural and
peritoneal effusions were studied. These consisted of 41
specimens from patients with known gynecological neo-
plasms, 9 from patients diagnosed with breast adenocar-
cinoma, and 9 effusions from patients with various non-
gynecological malignancies or tumors of unknown ori-
gin. Forty-three effusions contained malignant/atypical
epithelial cells, and 16 effusions were diagnosed as reac-
tive. Three effusions contained exclusively malignant
cells. Specimens were stained with anti-CD44s, v3, v5,
v6, v7 and v3-10. The presence of staining in cancer
cells, benign mesothelial cells and lymphocytes was
evaluated. CD44s immunoreactivity was seen in 10 of 43
(23%) cases in malignant/atypical epithelial cells and in
53 of 56 (94%) cases in benign cells. In contrast,
CD44v3-10 was seen in 23 of 43 (55%) cases in malig-
nant/atypical epithelial cells and in 3 of 56 (6%) cases in
benign cells. We advocate the use of CD44s and
CD44v3-10 immunostaining in diagnostic evaluation of
difficult serous effusions.
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Introduction

Malignant neoplasms are characterized by their ability to
infiltrate local tissues and metastasize to distant organs.

The prevalent mechanism for the spread in a number of
neoplasms is the extension of tumor cells from the pri-
mary tumor into the pleural and peritoneal cavities [3,
22]. In routine diagnostic work it is sometimes difficult
to distinguish between benign mesothelial cells and ade-
nocarcinoma cells in cytological preparations by the ap-
plication of morphological criteria alone. However, both
immunohistochemical and molecular biological examin-
ations can be useful adjuncts [7, 9].

CD44 is a transmembrane glycoprotein which is
widely expressed in hematopoietic and mesodermal cells
[18]. The CD44 gene is composed of at least 20 exons,
10 of which are constitutively expressed in almost all
cell types, to produce a heavily glycosylated ~85-kDa
isoform called the standard form (CD44s) [25]. The re-
maining exons can be alternatively spliced in various
combinations, and their products are incorporated into
the polypeptide backbone encoded by CD44s.

Multiple functions are attributed to the various iso-
forms of CD44, such as lymphocyte homing, hematopoi-
esis, inflammation, wound healing, embryonic develop-
ment and apoptosis [13, 15, 23, 28, 31]. CD44 also plays
a part in tumor cell differentiation, invasion and metasta-
sis. CD44 is the principal receptor for hyaluronic acid
(HA) [33], expression of which is one of the most char-
acteristic findings in malignant mesothelioma. Three dif-
ferent binding sites have been identified for CD44 bind-
ing to HA: constitutive, inducible and nonbinding [18].

CD44 gained attention as a marker of metastasis be-
cause metastatic and nonmetastatic tumors differ in the
expression of CD44v isoforms [10, 13, 34]. CD44v iso-
form expression has been demonstrated in many types of
human cancers. Expression of CD44v is higher in non-
Hodgkin lymphoma [29], breast cancer [4, 14, 17] and
colon cancer [20] than in corresponding normal tissues.
Furthermore, CD44v expression has been correlated with
lymph node metastases in colon cancer [20] and breast
cancer [4, 14, 16]. On the other hand, in uterine cancer
[24] and in prostate cancer [16], expression of CD44v is
lower than in corresponding normal tissues and reduced
CD44v expression is associated with tumor metastasis.
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Previous studies of CD44 expression in ovarian carcino-
ma have produced conflicting results. Roderiguez et al.
demonstrated elevated expression of CD44v isoforms [6,
21]. In contrast, Sliutz et al. [26] and Speiser et al. [27]
reported minimal expression of CD44v isoforms. These
apparently contradictory findings for various malignant
tumors suggest that the function of CD44 isoform mole-
cules possibly differ from organ to organ and in different
cell types. The aim of this study was to establish whether
CD44 isoforms have diagnostic utility in differentiating
benign reactive mesothelial cells from metastatic carci-
noma cells in effusions.

Materials and methods

Materials

The materials consisted of 59 consecutive fresh nonfixed perito-
neal and pleural effusions submitted to the Section of Cytology,
Department of Pathology, The Norwegian Radium Hospital, dur-
ing the period of January to August 1998. All specimens were ob-
tained from patients with either a previous diagnosis of cancer or
a clinical suspicion of malignancy. Patient age ranged from 16 to
86 years. The material included 41 samples from patients with
known gynecological neoplasms, 9 samples from breast cancer
patients, and 9 from patients with various nongynecological ma-
lignancies or tumors of unknown origin. The distribution of cases
according to tumor origin and histological diagnosis is shown in
Table 1. All samples were previously studied using five epithelial
markers [9].

Control cases consisted of (a) formalin-fixed and paraffin-em-
bedded cell blocks of two breast carcinoma cell lines (SK-BR-3,
MDA-MD-231) and (b) biopsies from 13 specimens from malig-
nant mesotheliomas, 11 of which were classified as epithelioid, 
1 as sarcomatous and 1 as of the combined type. (c) In 10 of the
cases (9 of ovarian carcinoma and 1 of endometrial carcinoma),
formalin-fixed, paraffin-embedded material from primary tumors
were also immunostained and the results compared with those for
CD44v6.

Specimen protocol

All specimens were received as fresh nonfixed effusions, and there
was a volume range of 20–2000 ml. The specimens were centri-
fuged for 10 min at 2000 rpm. The resulting pellet was used for
the preparation of four cytological smears (two alcohol-fixed 
Papanicolau-stained and two air-dried Diff-Quick-stained) and a
formalin-fixed and paraffin-embedded cell block. The remaining
material was frozen in RPMI medium containing DMSO. Cell
blocks were prepared using Shandon Lipshaw cytoblock kit
(Shandon, Pittsburgh, Pa.).

Morphology

Cytologic smears from all samples were evaluated by two experi-
enced cytopathologists (B.R., A.B.) and reported as positive, sug-
gestive or negative for malignant cells. Owing to the possibility of
sampling a different population in cell blocks, sections from all
cell blocks were evaluated in a double-blind manner by two expe-
rienced cytopathologists. The diagnostic criteria employed were
according to guidelines by Bedrossian [5]. All cases were subse-
quently reviewed by three of the authors (B.D, B.R, A.B.) before
the evaluation of immunostaining results. For 10 cases in which
discrepant morphological diagnoses were obtained a discussion
was held, in which the slides were re-evaluated and a consensus
diagnosis was always achieved.

Antibodies

The following monoclonal antibodies were used: BMS 113 against
an epitope encoded by a CD44s region, BMS144 against an epi-
tope encoded by exon v3, BMS 115 against an epitope encoded by
exon v5, BMS 125 against an epitope encoded by exon v6, and
BMS 117 against an epitope encoded by exon v7. The polyclonal
antibody BMS 124 against an epitope encoded by exons v3–v10
was also used. All antibodies were obtained from Bender MedSys-
tems (Vienna, Austria). Working dilutions were 1:20 for BMS113;
1:50 for BMS114, BMS115, BMS 117, and BMS 124; and 1:100
for BMS 125.

Immunohistochemistry

Following routine deparaffinization, sections were microwave
treated in 10 mM citrate buffer, pH 6.0 for antigen retrieval. En-
dogenous peroxidase activity was blocked with 3% hydrogen
peroxide in methanol for 10 min and preincubated with 20% nor-
mal serum diluted in 1% bovine serum albumin (BSA) at room
temperature for 20 min. Separate sections were then incubated
with the primary antibodies at room temperature for 1 h. This
was followed by incubation with biotinylated secondary anti-
body at room temperature for 30 min and thereafter incubation
with horseradish-peroxidase-conjugated avidin-biotin complex at
room temperature for 1 h. Immunostaining was visualized using
3,3’-diaminobenzidine tetrahydrochloride (DAB)/H2O2 sub-
strate. After incubation with horseradish-peroxidase-conjugated
avidin-biotin complex and (DAB)/H2O2, cells were washed twice
for 10 min using Tris-HCl buffer pH 7.6. Cells were count-
erstained with hematoxylin. Two breast carcinoma cell lines
(SK-BR-3, MDA-MB-231) were tested as positive controls for
all antibodies, using cell blocks that were prepared using the
above procedure. MDA-MB-231 and SK-BR-3 were chosen for
CD44s, v3 and v6 and CD44v5, v7 and v3–10, respectively, and
used in every staining reaction. One paraffin-embedded speci-
men of lobular carcinoma in situ was tested and used as a nega-
tive control for all antibodies and applied in every staining reac-
tion. The control stainings were satisfactory each time. Control
specimens of malignant mesothelioma were stained with CD44s
and v3–10.

Interpretation of staining results

The presence of staining in malignant/suggestive cells, benign 
mesothelial cells, and lymphocytes was clarified after morphologi-
cal evaluation. A minimum of 200 cells (if available) was evaluat-
ed to determine the percentage of stained cells. All morphology-
negative immunohistochemistry-positive cases were re-evaluated
morphologically, in order to verify the existence of a malignant
cell population. Both membranous and cytoplasmic staining were
evaluated.

Table 1 Case distribution according to tumor origin

Diagnosis No. of cases

Ovary: adenocarcinoma 31
Ovary: borderline tumor 1
Ovary: benign cyst 3
Uterus: endometrial adenocarcinoma 4
Uterus: carcinosarcoma 3
Cervix: adenocarcinoma 1
Primary peritoneal carcinoma 4
Breast: adenocarcinoma 9
Colon: adenocarcinoma 2
Unknown 1
Total 59
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Results

Forty-three of 59 cases were classified as malignant and
16 as benign in the morphological evaluation of cytolog-
ical smears and cell block sections. Benign mesothelial
cells were detected in all reactive samples, and also in 40
of 43 cases classified as malignant or suggestive of ma-
lignancy. Lymphocytes were present in 46 of 59 effu-
sions.

Immunostaining results with anti-CD44s (Fig. 1A)
and CD44v3–10 (Fig. 1B) for malignant/suggestive
cells, benign mesothelial cells, lymphocytes and control
cases are shown in Table 2. The main antigenic reactivity
in infiltrating cells with CD44-specific antibodies was
seen on the cell membrane. A variable number of cells
stained with anti CD44v3–10 revealed additional cyto-
plasmic staining, most probably reflecting CD44 mole-
cules in the Golgi apparatus.

CD44s immunoreactivity was detected in malignant
or atypical epithelial cells in 10 of 43 cases (23%) and in
benign cells in 53 of 56 cases (94%). CD44v3–10 mem-
branous staining in malignant or atypical epithelial cells
was detected in 23 of 43 cases (55%) and in benign cells
in 3 of 56 cases (6%). Focal expression of CD44v3, v5,
v6 and v7 in malignant cells was seen in isolated cases
(not shown). Immunoreactive lymphocytes were detect-
ed in 28 of 46 (61%) effusions using anti-CD44s, but
were uniformly negative for CD44v3–10.

CD44v6 immunoreactivity was detected in 5 of 9
ovarian cancers and in the single case of endometrial
cancer. None of the corresponding effusions showed im-
munoreactivity for CD44v6.

Atypical or malignant cells were found in cell block
sections in 3 cases (6%) that were interpreted as benign
in cytological smears. These atypical cells were uniform-
ly negative for CD44s, whereas the surrounding benign
cells expressed CD44s intensely. Malignant cells in 1 of
the above-mentioned specimens showed immunoreactiv-
ity for CD44v3–10 (Fig. 2). CD44s positivity was ob-
served in 8 epitheloid and 1 sarcomatous mesothelioma
(69%). The immunostaining was focal in 1 epitheloid
mesothelioma but diffuse in the others. None of the con-
trol mesotheliomas showed diffuse immunoreactivity for
CD44v3–10. However, in 4 epitheloid and 1 sarcoma-
tous mesothelioma (38%) focal CD44v3–10 immuno-
staining was revealed.

Discussion

In the present study, the role of six antibodies for differ-
ent CD44 isoforms was evaluated for the distinction of
benign mesothelial cells from metastatic carcinoma cells
in effusions. A significantly greater expression of CD44s
in benign mesothelial cells (94%) than in adenocarcino-
mas (23%) was demonstrated. The tendency of CD44s to
be expressed more readily in benign mesothelial cells
than in adenocarcinomas has also been shown in previ-
ous studies of reactive mesothelial hyperplasias and
adenocarcinomas in tissue sections [1, 2] and in malig-
nant effusions [11].

Based on cell block morphology and CD44 immuno-
staining, 3 additional cases were interpreted as malignant.
This demonstrates the value of immunohistochemistry as
an adjunct to morphological diagnosis of malignant effu-
sions, and the beneficial use of CD44s and CD44v3–10 as
markers of benign and malignant cells, respectively. The
detection of malignant cells and their differentiation from
reactive mesothelial cells in the study cohort have been
described elsewhere [3]. In the latter study, five epithelial
markers, i.e. Ber-EP4, carcinoembryonic antigen (CEA),
CA-125, BG8 (Lewis’ antigen) and B72.3 (TAG-72) were

Fig. 1 A Membranous immunostaining for CD44s of cells of me-
sothelial origin in a case of ovarian carcinoma. B Membranous
immunostaining for CD44v3–10 of malignant/atypical epithelial
cells of a cervical adenocarcinoma

Table 2 Immunohistochemical staining results

Class Antibody Total positive

Malignant/atypical epithelial cells CD44s 12/43 (23%)
CD44v3–10 23/43 (55%)

Benign mesothelial cells CD44s 53/56 (94%)
CD44v3–10 3/56 (6%)

Lymphocytes CD44s 28/46 (61%)
CD44v3–10 0/46 (0%)

Malignant mesotheliomas CD44s 9/13 (69%)
CD44v3–10 5/13 (38%)
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employed. E-Cadherin and calretinin were subsequently
used for further characterization of the cohort (unpub-
lished results). Thus, the division of cell populations into
malignant and benign is established on both morphologi-
cal criteria and results of immunohistochemistry.

To our knowledge, no studies of CD44v isoforms in
effusions have been published to date. Our immunostain-
ing results indicate that CD44v3–10 can be used in dif-
ferentiation of benign mesothelial cells and adenocarci-
noma cells in malignant effusions as adjuncts to cytolog-

ical features. This agrees with a previous study reporting
a correlation between the presence of CD44v3–10 and
poor prognosis in 44 patients with primary ovarian carci-
nomas [32].

Isolated cases in our series showed focal expression
of CD44v3, v5, v6 and v7, indicating that these antibod-
ies are not useful in differentiation of benign mesothelial
cells from metastatic carcinoma cells in effusions. How-
ever, in previous studies of lobular and ductal carcino-
mas of the breast, expression of CD44 splice variants
containing protein sequences encoded by the variable ex-
ons v3, v5, v6 and v7 were reported [4, 8, 17, 30]. Mod-
erate levels of CD44v3 and v7 and elevated levels of
CD44v5 and v6 were also observed in lymph node me-

Fig. 2A–F Immunohistochemical findings for A Ber-EP4, B CEA,
C CA-125, D calretinin, E CD44v3–10, and F CD44s in a case of
colon adenocarcinoma



tastases compared with their respective primary carcino-
mas [8, 30]. So far, the role of CD44 splice variants in
ovarian epithelial malignancy is not clear [6, 26, 32]. In
agreement with our findings, some studies have reported
a minimal expression of CD44v in ovarian carcinomas
[26, 27], but on the other hand a high expression of
CD44v4, v6 and v9 in ovarian carcinomas relative to
normal tissue has also been reported [6, 26]. The present
detection of CD44v6-positive cells in 6 of 10 paraffin-
embedded primary tumors indicates that specific CD44
variants in effusions are down-regulated in effusions,
compared with their corresponding primary tumors.

The epitope which is recognized by CD44s is encod-
ed by exons that are also expressed in the various splice
variants. The present study, however, shows that the im-
munohistochemical use of antibodies against both
CD44s and v3–10 may be informative and useful in dis-
tinguishing benign mesothelial cells from adenocarcino-
mas. In a previous study Martegani and coworkers dem-
onstrated that the immunoreactivity of some monoclonal
antibodies directed to CD44 exon-specific epitopes can
be impaired by the structural variability of the CD44
molecule [19]. This study showed that specific exon as-
sortments and/or posttranslational modifications can
mask CD44 exon-specific epitopes, and that glycosami-
noglycans may have a critical role in determining the
three-dimensional configuration of the molecule. It is
also shown that exon v3 and 10 possess sites for the at-
tachment for glycosaminoglycan side chains that may af-
fect the binding of antibodies to CD44s [12].

In conclusion, 59 effusions were evaluated for the
presence of malignant epithelial cells using monoclonal
antibodies directed against CD44s, v3, v5, v6, v7 and
CD44v3–10, respectively. Immunostaining for CD44s
and v3–10 appears to give optimal results in tissue sec-
tions from effusions and can be used as an adjunctive di-
agnostic tool to morphology in the distinction between
benign mesothelial cells and adenocarcinomas. Identifi-
cation of CD44s points to a mesothelial cell origin,
whereas CD44v3–10 immunoreactivity supports the di-
agnosis of adenocarcinoma. CD44v3, v5, v6 and v7 im-
munostaining appears to have no practical use in the dif-
ferentiation of benign mesothelial cells from metastatic
carcinoma cells in effusions.

References

1. Afify AM, Stern R, Jobes G, Bailey JL, Werness BA (1998)
Differential expression of CD44S and hyaluronic acid in ma-
lignant mesotheliomas, adenocarcinomas, and reactive meso-
thelial hyperplasias. Appl Immunohistochem 6:11–15

2. Attanoos RL, Webb R, Gibbs AR (1997) CD44H expression in
reactive mesothelium, pleural mesothelioma and pulmonary
adenocarcinoma. Histopathology 30:260–263

3. Baba H, Okuyama T, Hiroyuki O, Anai H, Korenaga D, 
Maehara Y, Ajkazawa K, Sugimachi K (1992) Prognostic fac-
tors for noncurative gastric cancer: univariate and multivariate
analyses. J Surg Oncol 51:104–108

4. Bankfalvi A, Terpe HJ, Breukelmann D, Bier B, Rempe D,
Pschadka G, Krech R, Bocker W (1998) Gains and losses of

334

CD44 expression during breast carcinogenesis and tumor pro-
gression. Histopathology 33:107–116

5. Bedrossian CMW (1994) Malignant effusions: a multimodal
approach to cytologic diagnosis. Igaku-Shoin, New York

6. Cannistra SA, Abu-Jawdeh G, Niloff J, Strobel T, Swanson, L,
Andersen J, Ottensmeier C (1995) CD44 variant expression is
a common feature of epithelial ovarian cancer: lack of associa-
tion with standard prognostic factors. J Clin Oncol 13:1912–
1921

7. Cibas ES, Corson JM, Pinkus GS (1987) The distinction of ad-
enocarcinoma from malignant mesothelioma in cell blocks of
effusions: the role of routine mucin histochemistry and immu-
nohistochemical assessment of carcinoembryonic antigen, ker-
atin proteins, epithelial membrane antigen, and milk fat glob-
ule-derived antigen. Hum Pathol 18:67–74

8. Dall P, Heider KH, Sinn HP, Skroch-Angel P, Adolf G, Kauf-
mann M, Herrlich P, Ponta H (1995) Comparison of immuno-
histochemistry and RT-PCR for detection of CD44v-expres-
sion, a new prognostic factor in human breast cancer. Int J
Cancer 60:471–477

9. Davidson B, Risberg B, Kristensen G, Kvalheim G, Emilsen
E, Bjåmer A, Berner A (1999) Detection of cancer cells in ef-
fusions from patients diagnosed with gynecological malignan-
cies -evaluation of five epithelial markers. Virchows Arch
435:34–49

10. East JA, Hart IR (1993) CD44 and its role in tumor progres-
sion and metastasis. Eur J Cancer [A] 29:1921–1922

11. Filie AC, Abati A, Fetsch P, Azumi N (1998) Hyaluronan
binding probe and CD44 in the differential diagnosis of malig-
nant effusions: disappointing results in cytology material. Dia-
gn Cytopathol 18:473–474

12. Gunthert U (1996) CD44 in malignant disorders. Curr Top Mi-
crobiol Immunol 213:271–85

13. Gunthert U, Hofmann M, Rudy W, Reber S, Zoller M, Hauss-
mann I, Matzku S, Wenzel A, Ponta H, Herrlich P (1991) A
new variant of glycoprotein CD44 confers metastatic potential
to rat carcinoma cells. Cell 65:13–24

14. Guriec N, Marcellin L, Gairard B (1996) CD44 exon 6 expres-
sion as a possible prognostic factor in primary node negative
breast carcinoma. Clin Exp Metastasis 14:434–439

15. Haynes BF, Liao HX, Patton KL (1991) The transmembrane
hyaluronate receptor (CD44): multiple functions, multiple
forms. Cancer Cells 3:347–350

16. Kallakury BV, Yang F, Figge J, Smith KE, Kausik SJ, Tacy
NJ, Fisher HA, Kaufman R, Figge H, Ross JS (1996) De-
creased levels of CD44 protein and mRNA in prostate carcino-
ma: correlation with tumor grade and ploidy. Cancer 78:1461–
1469

17. Kaufmann M, Heider KH, Sinn HP, von Minckwitz G, Ponta,
H, Herrlich P (1995) CD44 variant exon epitopes in primary
breast cancer and length of survival. Lancet 345:615–619

18. Lesley J, Hyman R, Kincade PW (1993) CD44 and its inter-
action with extracellular matrix. Adv Immunol 54:271–
335

19. Martegani MP, Del Prete F, Gasbarri A, Natali PG, Bartolazzi
A (1999) Structural variability of CD44v molecules and reli-
ability of immunodetection of CD44 isoforms using mAbs
specific for CD44 variant exon products. Am J Pathol 154:
291–300

20. Mulder JW, Kruyt PM, Sewnath M, Oosting J, Seldenrijk CA,
Weidema WF, Offerhaus GJ, Pals ST (1994) Colorectal cancer
prognosis and expression of exon-v6-containing CD44 pro-
teins. Lancet 344:1470–1472

21. Rodriguez-Rodriguez L, Sancho-Torres I, Leakey P, Gibbon
DG, Comerci JT, Ludlow JW, Mesonero C (1998) CD44 splice
variant expression in clear cell carcinoma of the ovary. Gyn-
ecol Oncol 71:223–229

22. Rosman M, Hayden CL, Thiel RP, Chambers JT, Kohorn EI,
Chambers SK, Schwartz PE (1994) Prognostic indicators for
poor risk epithelial ovarian carcinoma. Cancer 15(74):1323–
1328

23. Ruiz P, Schwarzler C, Gunthert U (1995) CD44 isoforms dur-
ing differentiation and development. Bioessays 17:17–24



30. Tempfer C, Losch A, Heinzl H, Hausler G, Hanzal E, Kolbl H,
Breitenecker G, Kainz C (1996) Prognostic value of immuno-
histochemically detected CD44 isoforms CD44v5, CD44v6
and CD44v7–8 in human breast cancer. Eur J Cancer [A]
32:2023–2025

31. Thomas L, Byers HR, Vink J, Stamenkovic I (1992) CD44H
regulates tumor cell migration on hyaluronate-coated sub-
strate. J Cell Biol 118:971–977

32. Uhl-Steidl M, Muller-Holzner E, Zeimet, AG, Adolf GR, 
Daxenbichler G, Marth C, Dapunt O (1995) Prognostic value
of CD44 splice variant expression in ovarian cancer. Oncology
52:400–406

33. Underhill C (1992) CD44: the hyaluronan receptor. J Cell Sci
103:293–298

34. Wielenga VJ, Heider KH, Offerhaus GJ, Adolf GR, van den,
Berg FM, Ponta H, Herrlich P, Pals ST (1993) Expression of
CD44 variant proteins in human colorectal cancer is related to
tumor progression. Cancer Res 53:4754–4756

335

24. Saegusa M, Hashimura M, Machida D, Okayasu I (1999)
Down-regulation of CD44 standard and variant isoforms dur-
ing the development and progression of uterine cervical tu-
mors. J Pathol 187:173–183

25. Screaton GR, Bell MV, Jackson DG, Cornelis FB, Gerth U,
Bell JI (1992) Genomic structure of DNA encoding the lym-
phocyte homing receptor CD44 reveals at least 12 alternative-
ly spliced exons. Proc Natl Acad Sci USA 89:12160–12164

26. Sliutz G, Tempfer C, Winkler S, Kohlberger P, Reinthaller A,
Kainz C (1995) Immunohistochemical and serological evalua-
tion of CD44 splice variants in human ovarian cancer. Br J
Cancer 72:1494–1497

27. Speiser P, Wanner C, Breitenecker G, Kohlberger P, Kainz C
(1995) CD44 is not involved in the metastatic spread of ovari-
an cancer in vivo. Anticancer Res 15:2767–2769

28. Springer TA (1994) Traffic signals for lymphocyte recircula-
tion and leukocyte emigration: the multistep paradigm. Cell
76:301–314

29. Stauder R, Eisterer W, Thaler J, Gunthert U (1995) CD44 vari-
ant isoforms in non-Hodgkin’s lymphoma: a new independent
prognostic factor. Blood 85:2885–2899


