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CD123 IS USEFUL FOR IMMUNOPHENOTYPIN'G CLASSICAL 
HODGKIN LYMPHOMA IN LYMPH NODES BY FLOW CYTOMETRY 
Jonathan R. Fromm and Anju Thomas 
University of Washington, Seattle, WA, USA 

While the diagnosis of classical Hodgkin lymphoma 
(CHI.) is still made primarily· in 'tissue sections, em. can 
now also be im.munophenotyped and diagnosed by flow 
ctyometry (FC). In an effort to identify additional antigens 
on Hodgkin and Reed-Sternberg (HRS) cells that are useful 
for im.munophenotyping this lymphoma by FC, we exam
ined the expression of CD123 (a chain of the IL-3R) on 
HRS cells by FC. 372 tissue specimens (98 reactive, 274 
neoplastic) were im.munophenotyped by a 9-<:olor FC tube 
containing CD123, to evaluate CD123 expression on reac
tive, non-Hodgkin lymphoma (NHL), and HRS cell popuJa
tions. CD1:.3 was expressed on the majority of HRS cell 
popuJations (59% of 59 Clfl.lymph nodes examined), rarely 
on B-<:ell NHL (3 of 3 hairy cell leukemias cases, 3 of 29 
Cll/Sll cases, 1 of 55 large B-<:elllymphoma cases, bu t not 
in the 95 other B cell NHL examined), and not on any of 16 
T-<:elllymphoma cases examined. CD123 expression in reac
tive tissues was largely limited to plasmacytoid dendritic 
cell populations and rare histocyte popuJations that can 
readily be distinguished from HRS populations. As CD123-pos
itive populations are relatively rare in B- and T-NHL, CD123 is 
useful in im.munophenotyping CHI. in lymph nodes. 
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A RESEARCH FLOW CYTOMETRIC BEAD ASSAY FOR THE 
DETECTION OF PML-RARa FUSION PROTEIN IN ACUTE 
MYELOID LEUKEMIA 
Deborah Greenbet'l, 1 Eric Hsi,2 Eric Dixon,3 Yen Ping Uu,4 Xiao-Yuan Uu, 1 

Johanna Reoeke, 1 Menilou Franzblau," Rid V3ro, 4 and Char1ene llusb-llorloval 
1 Kaiser Permanente TPMG Regional Laboratory, Berkele]: 
CA, USA 
2 Cleveland Clinic, Cleveland, OH, USA 
3 BD Technologies, Research Triangle Park, NC, USA 
4 BD Biosciences, San jose, CA, USA 

Acute promyelocytic leukemia (APL or AML-M3) is one 
of the most lethal forms of acute myeloid leukemia when 
not promptly diagnosed and treated. APL is characterized 
by a t(15;17)(q22;q21) translocation, which fuses the RARa 
gene on chromosome 17 with the PML gene on chromo
some 15. The fusion protein arrests the maturation of mye
loid cells at the promyelocytic stage and is responsible for 
pathogenesis. Treatment with all-t:rans-retinoic acid activ2tes 
the retinoid receptor RAR, which allows the promyelocytes 
to differentiate and mature. Currently, a diagnosis of APL is 
based on karyotyping, FISH, or RT-PCR, delaying molecular 
confirmation by at least 1 to 2 days, even when a molecular 
diagnostics laboratory is on site. To aid in the rapid detec
tion of the PML-RARa fusion protein, a novel research-based 
flow cytometric bead assay (BD™ CBA, BD Biosciences) 
was developed. It employs an anti-RARa antibody capture 
bead and a PE<onjugated anti-PML detector. The assay 
detects the presence of the fusion protein within 4 to 5 
hours in cell lysates from blood or bone marrow. The assay 

detects less than 10% of the APL cell line NB4 in a back
ground of normal leukocytes. Preliminary study has shown 
100% concordance (9/9) with FISH or cytogenetics in sam
ples from newly diagnosed APL patients. This novel bead 
assay bas the potential for fast and easy detection of PML
RARa fusion protein in APL samples and can easily be per
formed in a standard flow laboratory. Future studies are 
needed to demonstrate the full clinicaJ utility of this assay. 

16 

FLOW CYTOMETRY PROLIFERATION RATE STUDIES IN HAIRY 
CELL LEUKEMIA AND HAIRY CELL LEUKEMIA VARIANT USING 
THE DNA STAIN DRAQ5 
Marlene Griinborl, 1 Robert J. Kreitman,2 Maryalice Stetler --Stevenson, 1 

and Constance Yuan 1 

1 Laboratory of Pathology/Department of Flow Cytometry, 
National Institutes of Health/National Cancer Institute, 
Bethesda, MD4 USA 
2 Laboratorles of Molecular Biology and Qinical Pathology, 
Center for Cancer Research, National Cancer Institute, 
National Institutes of Health, Bethesda, MD. 

Hairy Cell Leukemia (HCL) and Hairy Cell Leukemia var
iant (HCLv) are two rare, chronic B-lymphoproliferative dis
orders. While HCL is highly treatable with the purine ana
logs dadribine and pentostatin, HCLv has a more rapid dis
ease progression, shorter median survival, and is often 
unresponsive to standard treatments. Accurate diagnosis is 
necessary to identify patients who will not benefit from pu
rine analog therapy to avoid unnecessary toxicicty. HCL and 
HCLv both express CD19, CD20 (bright), CD22 (bright), 
COlle (bright), FMC7, CD79b, CD45 and monoclonal light 
chains, and are negative for CD5, CDIO, CD23 and CD38. 
They differ in the expression of CD25, CD123 and some
times CD103 but can still be difficult to distinguish. We ret
rospectively examined data from 103 HCL and 18 HCLv 
cases received at NIH. White blood cell (WBC) count com
parisons between HCL and HCLv produced a mean of 8.1 KJ 
uL (range: 0.3-142.0) vs. 69.8 K/uL (range: 2.0-839.2), 
respectively (P= 0.0018). Based on this, we hypothesized 
that HCLv cells would have a higher S.pbase. Proliferation 
rate studies were conducted using the novel DNA dye 
DRAQ5, which enters the cell without fixation or membrane 
permeabilization while preserving light scatter and surface 
antigens. Initial data from 15 HCL and 11 HCLv specimens 
gave S.pbase means of 0.54% (range: 0 .00-2.07) and 0 .31% 
(range: 0.00-0.99), respectively (P= 0 .2597). These results 
do not suggest a higher S.pbase for HCLv. Possibly, the 
higher WBC counts in HCLv cases may be due to an escape 
of apoptosis rather than an increased cell proliferation rate. 
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EVIDENCE OF PLATELET ACTIVATION BY FLOWCYTOMETRY 
FOLLOWING HORMONE REPLACEMENT THERAPY IN POST 
MENOPAUSAL WOMEN 
Rosline Hassan, Shah Reza Johan Noor, Rapiaah Mustaffa, 
Shabbir Ahmad Sheikh, Noor Adzha Abd Majid, 
and Tariq Mahmood Roshan 
Untversiti Sains Malaysia, Kelantan, Malaysia 
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Platelet act!v:ulon is one of the underlying mechanisms 
causing thrombosis. However women are generally pro
tected from thrombotic events befure menopause. Previous 
stUdy showed that there was an evidence of pfatelet activa
tion in post menopausal women and it was related to the 
level of serum estradiol yet remain questionable. Many 
immunoassays by EI.ISA were used to measure platelet acti
vation. Thus out aim was to study the platelet activation by 
flow cytometry on post menopausal women receiving hor
mone replacement therapy. 

Methodology: Total of 48 volunteers postmenopausal 
women were recruited from gynaecology clinic. All women 
were later given HRT (Primarine or Progestigen) fur 2 
weeks. 10 mls of blood pre and post HRT was collecred in 
3.2% sodium citrate bottle. Platelet activation was measuted 
by flow cytometric analysis using CD62P and PAC 1 FITC as 
monoclonal markers. 

Results: CD 62P and PAC1 FITC expression markers 
in post treatment with HRT show dramatically decreased 
compare to pre treatinent level. CD62P were reduced signif
icantly from 8.51 ± 12.56% to 3.15 ± 6.64% and PAC1 
FITC from 41.75 ± 26.85% to 20.86 ± 19.02% after two 
weeks treatment (p<0.05). 

Conclusion: CD62P and PAC1 by flow cytometry are 
both useful markers to measure platelet activation. Short
term treatment with Primarine or combined HRT reduced 
the circulating activated platelets as measured by flow 
cytometry which indicates a reduced risk of thrombotic 
event. Further stUdy is required on its long rerm effect. 
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B-CELL LYMPHOPROLIFERATIVE DISORDERS IN PATIENTS 
WITH NK-CELL LYMPHOCYTOSIS 
Matthew T. Howard, 1 Nelli Bejanyan,2 Jaroslaw P. Maciejewski,2 and 
Eric D. Hsi1 

1 Cleveland Cltntc Department of Pathology and 
I.aiJorQtory Medicine, Cleveland, USA 
2Cleveland Cltntc Taussig Cancer Center; Cleveland, 
OH, USA 

lkell dyscrasias have been described in association 
with T-eeD Latge Granulat Lymphocyte Leukemia. We exam
ined flow cytometry and clinical data in 5 patients with NK 
Cell Jatge granulat lymphocytosis (NK-LGL) to find abnor
mal Jl.<:ell populations. 5 patients with NK-LGL were stud
ied based on available 4-color or 6-color FC data. FC data 
files from tubes with antibodies to CD5/CD19/CD23/CD45 
and CD19/CD45/kll/CD5/CD2Din 6 color) were reviewed 
retrospectively. The tube containing surface immunoglobu
lln (slg) was acquired with a "live-gate" on CD19+ events, 
aollecting 20,000 events or 0.25 mi of sample. Specimens 
were considered positive .fur a Jl.<:ell dyscrasia if one of the 
fullowing criterion were met: 1)Jl.<:ells with a k:l > 3:1 or 
k1 <0.2; 2) > 25% of Jl.<:ells were slg negative; 3) Jl.<:ells 
with a specific disease phenotype were fuund as a subset of 
a s1g polytypic Jl.<:ell population, though not in sufficient 
quantity to cause an abnormal overall k:l ratio. 3 of 5 
patients were identified as having abnormal lkell popula-

Cytometry Part B: Clinical Cytometry 

tions. Of these, one patient had a known history of -y-Wal
denstrom Macroglobullnemia, one patient was subsequently 
diagnosed with -y-beavy chain disease, and one patient had 
no other findings of a Jl.<:ell lymphoproliferative disorder. 
NK-LGL may be commonly associated with lkell lympbo
proliferative disorders or monoclonal lkell lymphocytosis 
and maybe under recognlZed. These coneutrent disorders 
may reflect dysregulated immune response in these 
patients. 
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A METHOD FOR ABSOLUTE QUANTIFICATION OF PLASMA 
CELLS BY FLOW CYTOMETRY USING A LYSE NO WASH 
PROCEDURE 
Teresa K. Kimllnpr, nm M. Halllnt:, S. Vincent Rajkumar, and 
Shaji K. Kumar 
M~ Clinic, Rochester,~ NY, USA 

llackgrouod: In myeloma the tumor cell is the clonal 
plasma cell (PC). An aceutate method fur PC quantitation is 
necessaty to study MRD (minimal residnal disease) in 
patients undetgoing treatment and fur detection of relapse. 
Cutrent techniques fur plasma cell quantitation include 
slide and moleculat hased assays; these can be difficult to 
interpret at MRD levels. 

Methods: Tbis study involved a 'Lyse no Wash' method 
using BD TruCount tubes with CD31PE, CD45Fltc, and 
CD38APC. A PE threshold allowed fur separation of WBC 
from noncellulat events. Plasma cells were identified by 
CD38/45 staining patterns and bead events were gated on 
the FL3 parameter. SanJples were collected fur 5 minutes or 
2 million events. CD138 isolated PC were spiked into blood 
to determine sensitivity. A sample was run multiple times to 
derermine the reproducibility of the assay. Samples stored 
on the bench were processed over multiple days to deter
mine stability. 

Results: Spiking stUdies were Dnear from I PC to 500 
PC (R = 0.9835). The standard deviation was under 10% in 
the reproducibility studies. The standard deviation fur the 
sample stability was <25% from day 0 to day 6 on a 0% 
sample. 

Conclusion: Tbis 'lyse no wash' technique requires lit
tle manipulation of the sample, reducing processing -e. 
The results are easlly interpreted and reproducible. Flow 
cytometry allows fur the analysis of high numbers of cells 
required fur MRD and the quantitative results obtained 
using this assay allow fur standardiZed monitoting of tumor 
cells in patients with myeloma and other PC disorders. 
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STEM CELL MARKER EXPRESSION IN CELLS FROM BODY 
CAVITY FLUIDS 
Awtar Krishan, Deepati Sharnta, Siddhartfl Shanna, Ronald Hamelik, 
PaN in Ganjai-Azar, and Mehrdad Nadji 
Patbology Department, Untvemty Of Miami Mtller School 
Of Medicine, Mlam~ Fl., USA 
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