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‘ ABSTRACT ’ Detection of phenotypically aberrant and clonal mature lymphocytes is the diagnostic hallmark of chronic
lymphoproliferative disorders (CLPD). B-CLPD is the commonest of all the CLPD. In this study we evaluated the role

of CD200 and CD43 new markers that have been introduced in the Euroflow panel in the separation between chronic lymphocytic leukemia
(CLL) and all other mature B cell malignancies .These markers were also correlated with the markers used in the Matutes score like FMC7 and
Surface membrane Immunoglobulin. Patient samples between October 2017-February 2018, peripheral blood or bone marrow aspirates of
patients with suspected B-cell lymphoproliferative disorders were subjected to evaluation by flow cytometry. After washing, samples were
stained by antibodies targeting the antigens CD45, CD19, CDS5, CD10, CD20, CD23, CD43, CD79b, CD200, FMC7, CD25,CD103 ,CDl11c
,sIgM, kappa and lambda . Immunophenotyping was performed using a BD FACS Canto flow cytometer. There were a total of 108 cases of B
CLPD that were analysed by flow cytometry . Mean age (SD ) was 65 years. There were 68 males and 40 female patients . There were 71 cases of
typical CLL , 7 cases of atypical CLL , 3 cases of Mantle cell lymphoma (MCL) , 5 cases of Follicular lymphoma ( FCL ), 8 cases of Splenic
lymphoma with villous lymphocytes (SLVL) , 6 cases of Hairy cell leukemia ( HCL) , 6 cases of unclassifiable B-NHL and 2 cases of
lymphoplasmacytic lymphoma. All our cases of typical CLL showed bright expression of CD200 .It was also brightly expressed in all our
atypical cases of CLL . CD43 was brightly positive in all our cases of typical CLL . The expression of this marker along with CD200 negativity
was helpful in diagnosing of MCL.There were diagnostic difficulties in differentiating atypical CLL from B-NHL unclassifiable. The lack or
dim expression FMC7 expression in all these cases along with absent or dim expression of sIgM were informative. Their use along with the
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panel by Euroflow is suggested to provide an accurate diagnosis.
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INTRODUCTION

Detection of phenotypically aberrant and clonal mature lymphocytes
is the diagnostic hallmark of chronic lymphoproliferative disorders
(CLPD).The reproducible diagnosis of CLPD based on morphology
remainsa challenge. The EuroFlow group has designed and evaluated
an 8 color , 12 marker combination of antibodies for detection of
phenotypically aberrant populations of mature B ,T and NK cells in
peripheral blood ,bone marrow that is called lymphoid screening tube
(LST)(1). B-CLPD is the commonest of all the CLPD. In this study
we evaluated the role of CD200 and CD43 the new markers that have
been introduced in the Euroflow panel in the separation between
chronic lymphocytic leukemia (CLL) and other mature B cell
malignancies .These markers were also assessed along with older
markers used in the Matutes score like FMC7 and Surface membrane
Immunoglobulin(sIgM) (2,3).

MATERIALSAND METHODS

Patient samples between October 2017 to October 2018 were
evaluated prospectively for diagnosis of B-CLPD . Peripheral blood or
bone marrow aspirates were subjected to evaluation by flow
cytometry. Immunophenotyping of peripheral blood or bone marrow
aspirate was subjected to erythrocyte lysis by ammonium chloride.
After washing, samples were stained by antibodies targeting the
antigens CD45, CD19, CDS5, CD10, CD20, CD23, CD43, CD79b,
CD200, FMC7, CD25,CD103 ,CDllc sIgM, kappa and lambda .
Corresponding isotype controls were used. Immunophenotyping was
performed using a BD FACS Canto flow cytometer . Lymphocytes
were selected by gating on CDA45 high/sideways scatter (SSC)low
events. All subsequent analyses were then performed on CD19+ B
cells. Markers were considered positive when expression was >20%
on the lymphoid cells. Mean Fluorescence Intensity (MFI) ratio (MFI
sample/MFI isotype) was calculated as a measure of expression
intensity.Diagnosis of MCL was confirmed by immunohistochemical
detection of cyclin DI in tissue biopsies or detection of
t(11,14)(q13;32) by FISH.

STATISTICALANALYSIS

Data analysis was performed using SPSS 15 for Windows (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics were expressed as numbers
and percentages. Categorical data were analyzed by multivariate
forward stepwise regression analysis, Pearson's chi-square test, or
Fisher's exact test as appropriate. A p-value of less than 0.05 was
considered statistically significant

RESULTS

There were a total of 108 cases of B CLPD that were analysed by flow
cytometry . Mean age was 65 years. There were 68 males and 40
female patients . There were 71 cases of typical CLL , 7 cases of
atypical CLL , 3 cases of Mantle cell lymphoma (MCL) , 5 cases of
Follicular lymphoma ( FCL ) , 8 cases of Splenic lymphoma with
villous lymphocytes (SLVL), 6 cases of Hairy cell leukemia (HCL),
6 cases of unclassifiable B-NHL and 2 cases of lymphoplasmacytic
lymphoma. All the cases of typical CLL had a Matutes score of 4 and 5.
All the 7 cases of atypical CLL had a Matutes score of 3. Of these 7
cases of atypical CLL , 2 cases were CDS5 negative , 2 were CD23
negative and 3 cases had bright expression of Cd79b.. All cases of HCL
and variant form had classical morphology on peripheral blood or
bone marrow biopsy .There were 5 cases of SLVL where morphology
was that of small atypical lymphoid cells or lymphoplasmacytoid
appearance and differentiating them from other CLPD relied on
clinical details of moderate to massive splenomegaly clinically or on
abdominal USG.

CD200 expression in CD 5+ lymphomas
There were 71 cases of typical CLL .All these cases presented with a
homogeneous bright expression of Cd200.

In the 7 cases of atypical CLL, CD200 was brightly expressed with
an intensity as seen in cases of typical CLL .This bright expression
was also seen in the 2 cases that were CD5 positive and CD23
negative and mimicked MCL .The 3 cases of MCL were negative for
CD200 expression (P value <0.0001) ( CD 200 negative MCL ; Graph
1)

All the 6 cases of B- NHL unclassifiable had bright expression of
CD200 though only one case showed CDS positivity .

CD200 expression in CD 5—lymphomas

4 cases of FCL had absent to dim expression of CD200 and only 1 case
had bright expression of CD200 . 5 cases of B-NHL unclassifiable
also had bright expression of CD200 ( P value<0.05).

In the 2 cases of LPL there was variable expression in which one had
dim and the other had bright expression.

Lymphomas with hairy/villous projections
The 4 cases of HCL were CD200 positive with the highest intensity of
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fluorescence .There were 2 cases of Hairy cell leukemia variant that
were CD200 negative. (CD 200 negative HCLv; Graph 2)
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Graph 1: CD 200 negative MCL
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Cd43 expression in CD5+lymphomas
Inall 71 cases oftypical CLL there was bright expression of CD43. All
cases of atypical CLL had strong expression of Cd43.

In the 3 cases of MCL there was absent to dim expression of Cd43.

CD43 expression in CD 5—lymphomas
In 4 out of 5 cases of FCL ,CD43 was negative while in 1 case there
was strong expression of Cd43.

In 5 out of 6 B-NHL unclassifiable cases also CD43 was negative
while it was strongly expressed in 1 case

Inthe 2 cases of LPL there was dim expression of Cd43.

Lymphomas with hairy/villous projections

In 6 cases of HCL ,CD43 was negative in 1 case , dimin 2 cases and
strong in 3 cases. In 8 cases of SLVL 2 cases were CD43 negative,5
cases had dim to moderate expression and 1 case had bright expression
of Cd43

Thus CD43 was bright positive in all CLL cases and also atypical
CLL cases with Matutes score of 3 than non CLL cases (P value
<0.0001)

Also when we compared relevance CD20 with that of FMC7 there
was decreased sensitivity as well as specificity of in the differential
diagnosis of CLL from non CLL cases compared to FMC7 (
sensitivity 68% , specificity 62%)

DISCUSSION

In this study we investigated the expression of CD200 in all cases of
mature B-CLPD and evaluated if the inclusion of this marker as
suggested in the Euroflow panel would be useful to improve the
diagnostic algorithm of B cell lymphomas by FCM. All our cases of
typical CLL showed bright expression of CD200 .It was also brightly
expressed in all our atypical cases of CLL .This was particularly
relevant in all those atypical cases that were CD 5 positive and CD23
negative with an expression pattern suggestive of MCL. The absence
of CD200 in MCL helped in the differential diagnosis of the former
from atypical CLL(4,5).Thus the inclusion of CD200 was relevant in
the primary panel as has been suggested by Euroflow . However there
were two cases of CD200 negative B-CLPD that had the classical fried
egg appearance on bone marrow biopsy with gross splenomegaly . On
investigating these cases were CD103 positive with absence of CD25
expression with a diagnosis of Hairy cell leukemia variant.CD 200
negativity in Hairy cell leukemia variant has been reported by
Matutes et al (6).All our cases of classical Hairy cell leukemia showed
bright positivity for CD200. There was variable expression of CD 200
in cases diagnosed as Splenic lymphoma with villous lymphocytes.

In the category of CDS5 negative lymphomas, the majority were
follicular lymphoma and B-NHL unclassifiable. There was negative to
dim expression of CD200 in all the FCL cases and bright expression
of CD200 in all cases of B-NHL unclassifiable .

CD43 is a surface molecule expressed on T cells , contrary to solid
tissue ,where CD43 is negative in normal B cells ,in PB a normal subset
(13-23%) of B cells is CD43 positive ( 7).Euroflow has incorporated
CD43 in differentiating various B cell lymphoproliferative disorders
.CD43 was brightly positive in all our cases of typical CLL .There was
negative to dim expression of CD43 in all our cases of Mantle cell
lymphoma. The expression of this marker along with CD200
negativity was helpful in diagnosing of MCL(8) . CD43 was
particularly useful marker in differentiating cases of atypical CLL
especially from cases of B-NHL unclassifiable.CD 43 was bright in
atypical CLL in contrast to negative and dim expression of B-NHL
unclassifiable. The consistently strong and bright expression of CD43
in all cases of typical CLL was the basis for evaluating two of our CD5
negative cases with dim expression of CD23 cases with other
diagnostic markers like FMC7 and sIgM to differentiate these from B-
NHL unclassifiable. The negative expression of these markers
indicated that these cases were that of atypical CLL .

In our study despite using markers that have been suggested by the
Euroflow consortium in the analysis of B chronic lymphoproliferative
disorders we were faced with diagnostic difficulties in differentiating
atypical CLL from B-NHL unclassifiable . It was in these cases that

established markers especially the ones recommended in the Matutes
score like FMC7 and sIgM were analysed further. The lack or dim
expression FMC?7 expression in all these cases along with absent or
dim expression of sigM were informative . FMC7 negativity proved to
be a useful marker in the differential diagnosis of CLL as reported by
some authors who have incorporated this marker in the CLL score (
9,10,11).0Our study supports the continued use of this marker in the
secondary panel for such cases unlike reported by Euroflow that the
marker is redundant and had no added value in the B-CLPD multitube
antibody panel . It was suggested that FMC7 being an epitope of
CD20 could be used interchangibly by CD20(12). However CD20
had markedly decreased sensitivity and specificity in differentiating
CLL from non CLL cases and our analysis confirmed that CD20 was
not useful in differentiating B-CLPD( 13,14).The staining patterns of
sIgM were reproducible in all our cases B-CLPD unlike to reported
by some authors( 15) . We support it s use as a marker in the secondary
panel for unclassifiable cases.The cases that were classified as B-NHL
unclassifiable need further investigations on follow up like lymph
node biopsy foraccurate categorization of type of lymphoma.

Thus the present study underlines the significance of CD 200 as a
valuable marker in the B-CLPD panel with relevance in diagnosing
MCL.CD43 bright positivity was helpful in diagnosing typical and
atypical CLL.However despite this we faced difficulties in
differentiating some mature looking small cell B lymphomas like
atypical CLL versus B-NHL unclassifiable.It was here that established
markers like FMC7 and sIgM were helpful. Thus we support their use
along with the panel suggested by Euroflow to provide a more accurate
diagnosis.
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