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CD13 is commonly expressed in hemato-
poietic malignancies of myelomonocytic ori-
gin and has less commonly been described
in lymphoid neoplasms, including acute
lymphoblastic leukemia, B-cell lymphopro-
liferative disorders, and plasma cell malig-
nancies. Aberrant CD13 expression has
rarely been described in KP-1 (CD68)-posi-
tive large-cell lymphomas. However, CD13
positivity has not previously been described
in a case of CD30+ (ALK-1+) anaplastic large-
cell lymphoma of presumed null-cell origin
without histiocytic differentiation. The pur-
pose of this case report is to describe a
CD30+ anaplastic large-cell lymphoma of
presumed null-cell origin with aberrant ex-
pression of CD13. The case illustrates the

unique usefulness of immunophenotypic and
molecular techniques in establishing the cor-
rect diagnosis. The case was referred with a
diagnosis of “rule out granulocytic sarcoma
versus megakaryocytic malignancy” due to
the morphology and a limited flow cytometric
immunophenotypic (FCI) panel that had
been performed and revealed expression of
CD45, HLA-DR, and CD13. Subsequent
morphologic review at our institution com-
bined with an expanded FCI panel estab-
lished the diagnosis. The differential
diagnosis of a CD13+ hematopoietic malig-
nancy should include this entity. The prog-
nostic significance of this finding has yet to
be determined. J. Clin. Lab. Anal. 14:299–304,
2000. © 2000 Wiley-Liss, Inc.

Key words: CD13; CD30+ lymphoma; flow cytometry; immunohistochemistry

The CD13 monoclonal antibody cluster recognizes a 150-
kilodalton glycoprotein (1). CD13 is expressed by cells within
the hematopoietic system, including the majority of periph-
eral blood granulocytes, 25% of monocytes, and normal bone
marrow cells, including approximately 40% of myeloid colony
forming cells (CFU-C). CD13-positive bone marrow cells
include all stages of myeloid differentiation, from the myelo-
blast through the granulocyte stage. CD13 is not expressed
by erythroid precursors, mature erythrocytes, resting or acti-
vated B and T cells, or platelets (2,3). Outside of the hemato-
poietic system, CD13, identical to aminopeptidase N, is an
important peptide-cleaving enzyme of the brush border mem-
branes of the small intestine, bile duct canaliculi, renal proxi-
mal tubules, placenta, and the synaptic membranes of the
central nervous system. CD13 has also been identified in fi-
broblasts and osteoclasts (4–6).

Due to the expression and presence of CD13 in these pre-
viously described cells, it is not surprising that CD13 is ex-
pressed by 75–95% of acute myelogenous leukemias (AML’s),
French-American-British (FAB) subtypes M1 through M5;
90% of cases of chronic myelogenous leukemia (CML), my-

eloid blast crisis of CML, and acute myelofibrosis (2,7–11);
malignancies of hepatocellular, renal cell and bile duct ori-
gin; and in a variety of benign and malignant mesenchymal
tumors (6,12,13). However, interestingly, CD13 is also ex-
pressed by approximately 7–10% of precursor B-cell acute
lymphoblastic leukemias (ALL’s), 12% of precursor T-cell
ALL, some of which may represent acute mixed-lineage leu-
kemias, and mature B-cell lymphoproliferative disorders
(7,9,14–17). This latter group has included chronic lympho-
cytic leukemia (CLL) and its variants, the prolymphocytic
variant of hairy cell leukemia (HCLV), 13% of B-cell non-
Hodgkin’s lymphoma (NHL) not otherwise specified, and
plasma cell malignancies (16,18). CD13 positivity has not
been described in pure T-cell NHL’s, including lymphoblas-
tic lymphomas (7,9).
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We report a case of CD30+ anaplastic large-cell lymphoma
of presumed null-cell origin with CD13 expression by flow
cytometric immunophenotyping (FCI). The case was referred
to our institution with a diagnosis of “rule out granulocytic
sarcoma versus megakaryocytic malignancy” on the bases of
morphology and the detection of CD45, HLA-DR, and CD13
by FCI. We report our findings.

CLINICAL PRESENTATION

An 18-year-old Caucasian male presented with a subcuta-
neous mass on his back that was biopsied for routine micro-
scopic examination and submitted for FCI.

MATERIALS AND METHODS

Received from the referring outside institution was a
single-cell suspension in RPMI Cellgro Medium (Fisher
Scientific, St. Louis, MO) with a corresponding FCI report
and a hematoxylin–eosin (HE)-stained section of the sub-
cutaneous back lesion. A Wright’s-stained cytospin prepa-
ration of the received fluid suspension was subsequently
made at our institution. On the basis of cytomorphological
review of the cytospin preparation, the single-cell suspen-
sion was analyzed on an Ortho Cytoronabsolute flow cy-
tometer (Ortho Diagnostic Systems, Raritan, NJ) for various
antigens using standard techniques and the following com-
mercially available monoclonal antibodies: CD1, CD4,
CD5, CD8, CD10, CD15, and HLA-DR (Ortho); CD2,
CD13, CD14, CD33, CD34, CD56, CD64, and CD117
(Coulter Clone, Coulter Immunology, Hialeah, FL); CD3,
CD7, and CD20 (Becton Dickinson, San Jose, CA); CD1,
CD30, CD41, CD42b, κ and λ (Dako, Carpinteria, CA);
CD45 (Caltag, Burlingame, CA); and CD138 (Biotest,
Denville, NJ). Cells were gated on the basis of their for-
ward and side light scatter properties (lymphocyte and
monocyte regions). Dual staining was performed as follows:
CD3/4, CD8/56, CD19/5, CD20/HLA-DR, CD45/10,
CD13/14, CD33/34, CD15/117, CD41/42b, and κ/λ. The
other antibodies were single stained.

In addition, fresh tissue from the subcutaneous back lesion
was independently submitted for cytogenetic analysis to a local
cytogenetics laboratory.

Subsequently, the paraffin-embedded tissue block of the
subcutaneous back lesion was procured, and the following
immunohistochemical (IH) stains were performed: CD30
(Nova Castra Vector Laboratories, Burlingame, CA) and
CD68 (Dako Corporation, Carpinteria, CA). The IH stains
were performed on the DAKO Autostainer, a universal stain-
ing system using the DAKO labeled streptavidin biotin-horse
radish peroxidase (LSAB-HRP) system and DAKO 3,3′-
diaminobenzidine (DAB) substrate. Unmasking antigen re-
trieval with Citra Buffer Retrieval Solution (DAKO) was used
with both stains. Control tissue included CD30+ anaplastic
large-cell lymphoma (CD30) and tonsil (CD68).

RESULTS

The FCI report from the referring institution indicated that
the malignant cells expressed CD45, HLA-DR, and CD13;
however a full immunophenotypic panel had not been per-
formed. The submitted diagnosis was “granulocytic sarcoma
versus megakaryocytic malignancy.”

Review of the provided HE-stained sections of the “back
lesion” revealed several soft tissue fragments containing a
diffuse infiltrate of large atypical cells with markedly irregu-
lar nuclear membranes, prominent nucleoli, and varying
amounts of cytoplasm. There was a brisk mitotic rate and
foci of single cell necrosis (Fig. 1).

Review of the Wright’s-stained cytospin preparation of the
received single-cell suspension revealed a population of pre-
dominantly large atypical cells with convoluted nuclei, promi-
nent paranuclear clearing, prominent nucleoli, and varying

Fig. 1. Section of the “back lesion” demonstrates a diffuse infiltrate of
large atypical cells with irregular nuclear membranes, prominent nucleoli,
and varying amounts of cytoplasm associated with a brisk mitotic rate and
single cell necrosis (hematoxylin–eosin stain, original magnification ×400).
[Color figure can be viewed in the online issue, which is available at
www.interscience.wiley.com]
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amounts of basophilic cytoplasm. Numerous multinucleated
forms were seen (Fig. 2).

Flow cytometric analysis of the received single-cell sus-
pension of the back lesion revealed 11% of cells within the
lymphocyte region, 39% within the monocyte (large-cell)
region, and 50%within the granulocyte region. Cells within
the lymphocyte region were composed of 61% T cells (the
CD4/CD8 ratio is 0.22), 3% B cells, 8% of cells expressing the
natural killer cell antigen, CD56, 3% expressing the monocyte
specific marker, CD14, and 1% expressing the human progeni-
tor cell antigen, CD34, and the stem cell growth receptor ligand,
C-kit (CD117). Cells within the monocyte (large-cell) region
were composed of only 6% monocytes and approximately 92%
of cells with an aberrant immunophenotype in that there was
expression of CD45 (LCA), HLA-DR, CD13, and CD30 (Fig.
3). CD13 and CD30 were expressed by 92% and 97% of cells
within the monocyte region, respectively; thus, co-expression

of CD13 and CD30 must have been present on cells within this
region. There was no co-expression of any additional antigens
analyzed by the aberrant population.

Subsequent immunohistochemical (IH) staining of the paraf-
fin-embedded tissue was performed at the referring institution
and reviewed revealing intense positivity with CD30 (Ber-H2)
and ALK-1 (Fig. 4). In addition, the CD30 immunoperoxidase
stain performed at our institution confirmed intense positivity of
the anaplastic cells (Fig. 5); the CD68 stain did not stain the
anaplastic cells.

At a later date, the local cytogenetics laboratory reported
two translocations: t(2;5) and t(1;4) (Fig. 6).

Fig. 2. Cytospin preparation of the single-cell suspension reveals the
large atypical cells with convoluted nuclei, prominent paranuclear clear-
ing, prominent nucleoli, and varying amounts of basophilic cytoplasm.
Single cell necrosis is also demonstrated (Wright’s stain, original magnifi-
cation ×1,000). [Color figure can be viewed in the online issue, which is
available at www.interscience.wiley.com]

Fig. 3. Flow cytograms reveal expression of CD13 (a, right lower box)
and CD30 (b, upper left box).
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DISCUSSION

Within the spectrum of hematopoietic malignancies, CD13
is often or may be expressed by AML’s, CML and its myeloid
blast crisis, acute myelofibrosis, a subset of precursor B-cell
ALL’s, rare precursor T-cell ALL’s, acute mixed-lineage leu-
kemias, mature B-cell malignancies, including CLL and its
variants, HCLV, B-cell NHL, and plasma cell malignancies. In
addition, aberrant CD13 expression has rarely been described
in KP-1 (CD68)-positive large-cell lymphomas (18). However,
these latter cases described by Carbone et. al. also expressed
CD68. The authors concluded that the study supported the view
that a fraction of cases diagnosed as Ki-1 (CD30)+ anaplastic
large-cell lymphoma represent true histiocytic lymphomas de-
spite their Ki-1+ phenotype. However, aberrant CD13 expres-
sion has not, to our knowledge, been described in pure T-cell
NHL’s or NHL’s of null-cell origin with any evidence of his-
tiocytic origin. In addition, there are no reports in the literature
of CD30 positivity in myeloid malignancies.

We report a case of CD30+ anaplastic large-cell lymphoma
of null-cell origin with aberrant expression of CD13. The
case was referred to our institution to “rule out a granulo-
cytic sarcoma versus megakaryocytic malignancy” due to
the morphology and limited FCI panel which revealed ex-
pression of CD45, HLA-DR, and CD13 by the malignancy.
We reviewed the morphology and performed an expanded
FCI panel. We included CD30 in our expanded FCI panel
due to the morphology previously described, the patient’s
age, and the subcutaneous location of the mass. The null-
cell origin was defined by FCI; there was not an aberrant T-
cell or monoclonal B-cell population. In addition, no
additional monocytic (CD14 and CD64) or myelomonocytic
(CD33) antigens were detected and there was intense ex-
pression of CD30 by FCI which was confirmed by IH. In
addition, the ALK-1 positivity and CD68 negativity supported
a classical CD30+ anaplastic large-cell lymphoma and not a
true histiocytic malignancy with a Ki-1+ phenotype. The de-

Fig. 4. ALK-1 stain performed at the referring institution reveals intense
staining of the anaplastic cells (original magnification ×400). [Color figure
can be viewed in the online issue, which is available at www.interscience.
wiley.com]

Fig. 5. CD30 stain performed at our institution confirmed intense positiv-
ity of the anaplastic cells (original magnification ×200). [Color figure can
be viewed in the online issue, which is available at www.interscience.
wiley.com]
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scription of this case expands the diagnostic possibilities of
a CD13+ hematopoietic malignancy and also illustrates the
unique usefulness of a combined approach in immuno-
phenotyping such cases, i.e., a combined FCI and IH ap-
proach. This combined approach of immunophenotyping by
FCI and IH and using IH (ALK-1) to detect a molecular ab-
normality [t(2;5)] resulted in a correct diagnosis, which would
have been virtually impossible without these relatively novel
laboratory procedures. The ALK-1 positivity was supported
by the cytogenetic analysis which revealed a t(2;5).

The prognostic significance of CD13 positivity in this ma-
lignancy is uncertain and may be defined as additional cases

are accrued. As mentioned previously, CD13 has been shown
to be identical to aminopeptidase N, a membrane-bound gly-
coprotein thought to be involved in the process of tumor in-
vasion (19); and thus, it would be interesting to determine if
CD13 expression by this malignancy has an effect on tumor
aggressiveness and behavior.
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