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Summary of Session 3, now 4: 
a step along the pathway attempting to 

define “mainstream” LPL

• Those looking for FINAL ANSWERS will be 
disappointed.

• The panel is not omniscient and even the 
WHO bluebook was not brought to us by 
Charlton Heston.

• The submitted cases are probably not 
representative of LPL in general or all of it’s 
morphologic/phenotypic variations.

• Other cases with LPL in the ddx will be 
presented in other sessions.  

Handling cases with LPL in the differential Handling cases with LPL in the differential 
diagnosis diagnosis –– what have we learned?what have we learned?

• We’ve had a glimpse at the different 
psychological thresholds for the 
degree of uncertainty each of us will 
tolerate.

• The diagnosis of LPL is not 
hopeless or impossible. 

Of the 23/30 cases where panel 
thought dx was LPL or probable LPL 

• 13 full agreement with presenter
• 3 panel more definitive than contributor
• 5 contributor more definitive than panel
• Only 2 cases with slightly greater 

differences of opinion
– Atypical CLL vs favor LPL
– DLBCL vs R/O transformation (Case 208 

presented) 

The 23 “definite”/probable LPL
• “Definite” LPL (16)

– Cases presented: 16, 164, 123, 226, 248, 165, 208, 231

– Other cases: 138 (C. Garcia), 349 (M. Djokic), 311 
& 183 (K. Inamdar, et al), 353 (C. Cotta, et al), 82 
(M. Merzianu, et al), 140 (I. Bansal, et al), 59 (W. 
Jiang, et al)

• Probable LPL (7)
– Not necessarily less like LPL but could be 

related to what panel was able to review or 
information available to contributor. 

– Cases 21 (R. Sargent, et al), 336 (L. Rimsza, et 
al), 124 (J.C. Post), 134 (C.E. Sever, et al ), 181 
(Z.M. Dong, et al), 116 (D. Zhang, et al), 99 (G.M. 
Penn)

Most were BM with features as seen here –
lymphocyte rich lymphoplasmacytic infiltrate

Prominent mast cells 
best seen in spicules

138 - Garcia

PB – 349 -- Djokic

Interstitial BM infiltrate – 21 – Sargent 

DB – 353 – Cotta

BM agg. & hemosid. 
353 – Inamdar

Mast cells - Giemsa

82 - Merzianu
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336 - Rimsza

349 -- Djokic 82 - Merzianu

The cytology was not uniform with varying 
proportions of lymphocytes and plasma cells

Was the complexity of some of these 
cases masked since in most we didn’t 

have LN/other extramedullary infiltrates 
to review? 

• Can you confidently 
exclude possibility of other 
small B-cell lymphomas 
particularly of MZL by only 
examining the peripheral 
blood and bone marrow? 
And if so, how?

Assessment of LN & other 
extramedullary neoplastic 

lymphoplasmacytic proliferations is 
not easy!

• Example of how LPL may be confused 
with a MZL (ocular LPL – Dr. Gibson).

• We know, conversely, that MZL with 
plasmacytic differentiation can be easily 
confused with LPL, especially in the 
absence of “monocytoid” cells.

What is an acceptable morphologic 
appearance of LPL in a LN?

• Not well-established
• Sargent, et al (2008) 

– 3 pathologic groups

Classic: 2.3 gm IgM kappa paraprotein 
with hyperviscosity, BM involved

Cases with other pathologic 
appearances where there will 
be more questions about the 

“real” diagnosis.
•Vaguely nodular & somewhat 
more polymorphous, 
epithelioid histiocytes (in 4/5), 
GC’s
•Others (more plasmacytic, diffuse 
but polymorphous, small foci of 
possible marginal zone cells) –
cases presented include:

– Case 248 – monocytoid 
features

– Case 165 – less 
plasmacytic, more 
plasmacytoid

and case 226 (BM & LN) with its 
follicular structures – panel 

accepted as LPL (IgA+)

CD21
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Panel had most internal 
disagreements over LN cases

• Case 35 (B. Olsen) – 47 male with extensive 
adenopathy & IgMl paraprotein (1.4 g/dL)
– Contributor diagnosis – Small B-cell lymphoma, 

with plasmacytoid differentiation, unusual 
CD10+, CD43+ immunophenotype, IgM 
paraprotein
• Felt lack of clearly defined population of monotypic 

mature plasma cells was against LPL (felt plasma 
cells were mixed k&l in LN and questionable excess 
of l plasma cells in BM).

– Panel diagnosis – small B-cell lymphoma with 
plasmacytic differentiation (more favoured LPL 
than MZL but no real consensus)

CD10CD10

BCL6BCL6

Perifollicular & diffuse growth                    
pattern

CD138CD138 k & k & k & k & k & k & k & k & lll llll l

BM BM k & k & k & k & k & k & k & k & lll llll l

Contributor’s k & l stains

LN

BM
CD20

Case 304 (R.P. Michel)

• 49 year old male with multiple nodes in 
posterior triangles & internal jugular 
chains, IgM 5.48 g/dL 

• Contributor diagnosis – low grade B-cell 
lymphoma, consistent with marginal zone 
lymphoma 

• Panel diagnosis – small B-cell lymphoma 
with plasmacytic differentiation (disagreed 
whether to favor LPL or MZL)

Multiple small “follicles”

GC?GC?
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CD21 k & k & k & k & k & k & k & k & lll llll lCD138CD138

CD20CD20 CD138CD138 kkkkkkkk lll llll l

Phenotypic variation in LPL

• Expected phenotype
–CD5 often negative but may be 

positive

–CD10 almost always negative

–CD23 negative but moderate number 
of studies suggesting much more 
positivity

Phenotypic variation in the 23 
definite/probable LPL

• CD5+: 17%
• CD10+: 16% (BCL6- (1 definite, 1 probable) 

or not shown to be positive (could have been 
artifactually negative)).

• CD23+: 58%
• This highlights the phenotypic variation that 

is acknowledged in the literature
• Realize that workshop cases probably 

enriched for “atypical” findings & also need 
to consider technical and interpretative 
interlaboratory variation.

Doesn’t mean that all CD5+ CD23+ cases 
will have a phenotype completely typical 

for CLL

• CD5 positivity (found in 43% LPL) & CD23 
positivity (found in 52% LPL) usually (90%, 
83%) were only partial.
– Novel immunophenotypic features of marrow 

LPL and correlation with Waldenström’s 
macroglobulinemia, Morice, et al, 2009 

• CD10+ in 0%

CD5-related issues
• Case 16 (presented) – submitter & 

panel agreed on LPL but flow 
phenotype “diagnosed at outside 
institution as CLL”.

• Case 134 (C. Sever, et al) – complex 
case with variable CD5 expression (& 
variable CD10 expression) & isolated 
del(13)(q14.3) by FISH - submitter 
felt “atypical CLL with M-component”, 
panel favored LPL with unusual 
phenotype.

– Also raises issue of isolated 13q 
abnormalities and their diagnostic 
implications 

KAPPA ISH

LAMBDA ISH
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Mitelman data base – 13q
• Waldenström macroglobulinemia

– 46,X,-Y,+3,-7,der(12)t(7;12)(q21;p13),del(13)(q12q14), 
der(17)t(Y;17) (q11;p11),+mar 

– 46,XX,del(13)(q12)
– 46,XX,del(13)(q12)/46-47,XX,+5 
– 46,XX,del(6)(q21q23),?t(6;13;21)(q21;q14;q11) 

• Lymphoplasmacytic lymphoma
– 46,XX,t(1;3)(p34;q21),t(2;18)(q21;q21),del(3)(q21),t(4;14)(p14;q32), 

t(4;19) (q21;p13),del(13)(q12)
– 46,XX,der(11)t(11;17)(q11;q11),+der(12)t(11;12)(q11;p13)inv(12)(p13

q11),del (13)(q12),-17/46,idem,t(12;13)(q2?3;q3?2),
der(15)t(1;15)(p31;q26)

– 46,X?,t(4;8)(q21;q24),t(11;13)(q13;q12),del(13)(q12q21)
– 46,X?,del(1)(q23),dup(1)(q32q44),t(1;5)(q32;q35),t(2;13)(q37;q14),t(4

;6) (p16;p21),del(13)(q14)
– 46,X?,del(11)(q13q21),t(12;13)(q24;q24),del(13)(q11q22)

High-resolution genomic analysis in Waldenström's 
macroglobulinemia identifies disease-specific and 

common abnormalities with marginal zone 
lymphomas. Braggio E, et al

Clin Lymphoma Myeloma. 2009 Mar;9:39

The majority of the recurrent chromosome 
abnormalities identified in WM were shared with 
marginal zone lymphomas (MZL), as deletions of 
6q23 and 13q14 and gains of 3q13-q28, 6p and 18q. 
On the other hand, gains of 4q and 8q were 
recurrently identified in WM but have not been 
described as being common abnormalities in MZL.

Braggio, et al, Identification of Copy 
Number Abnormalities and Inactivating 
Mutations in Two Negative Regulators 

of Nuclear Factor- B Signaling 
Pathways in Waldenström's 

Macroglobulinemia  
Cancer Research 69:3579, 2009

• A minimal deleted region, including 
MIRN15A and MIRN16-1, was delineated 
on 13q14 in 10% of patients with 
Waldenstrom’s macroglobulinemia. 

Paraproteins in the 23 
definite/probable LPL cases

• IgM 82%
– <1 g/dL – 4%
– 1-3 g/dL – 35%
– >3 g/dL – 43%

• IgM + IgG 9% (one IgM & gheavy chain)
– Isotype switching can occur in WM but it is 

very uncommon.

• IgA – 9%
• None – 0%

Seven cases in session 3 with greater 
degree of uncertainty with more descriptive 

panel diagnoses. In some of these cases the 
uncertainty was shared by panel and 

contributor & in 3 of the cases the panel 
members didn’t see eye to eye.

More variation in phenotype and 
paraproteins than in the more 

definite LPL
• Phenotype 

– CD5+ 43%
– CD10+ 43%
– CD23+ 20% (n=5)

• Paraprotein
– IgM – 3 (2 1-3g/dL, 1> 3g/dL)
– IgG – 1 
– IgG & IgA – 1 
– IgG & IgM (IgG>IgM) – 1
– None - 1
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Cases with less certainty
• 2 LN cases where panel disagreed as to 

whether to favor LPL or MZL (already reviewed 
those).

• 2 cases with descriptive panel dx of small B-cell 
lymphoma with plasmacytic/plasmacytoid 
differentiation – one CD5+ mentioned
– Case 215 (D.M. Menke) “IgG-secreting B-cell 

lymphoplasmacytoid leukemia”

– Case 67 (R.A. Higgins) Osteolytic bone 
lesion, negative BM, no paraprotein, � large 
cells with concern about transformation.

Br J Haem  2000, 109:71

Challenge in last 3 cases in session: 
Difficult to be certain that all of the light 

chain restricted plasma cells were a part of 
a lymphoid neoplasm 
(1 neoplasm or 2?)

• One case where panel didn’t totally agree on 
how concerned one should be about this 
possibility
– Case 105 (W. Morice)  Contributor 

diagnosis: LPL with IgG (predominant) and 
IgM (minor) paraproteins & differentiation 
by a subset of the neoplastic cells to true 
plasma cells as illustrated by high power 
flow cytometry.

Case 105
• Case 105 had 2 paraproteins (IgG>IgM) & 

both lymphoplasmacytic areas & separate 
plasma cell clusters 

• Interstitial plasma cell clusters distinct 
from the lymphoplasmacytic infiltrates 
found in many LPL based on IHC 
stains & infrequently they were the 
only plasmacytoid elements.
– Morice, et al, 2009

2 cases where panel agreed we couldn’t be 
sure if the plasma cells were a part of the 
lymphoid neoplasm or a separate plasma 
cell neoplasm (a concern shared by the 

contributors in 1 of 2 cases).
• 310 (M. Yared), hx of IgG MGUS now IgG & IgA M 

spikes, contributor dx:B-cell LPD with extensive 
plasmacytoid differentiation 

• 191(H. Olteanu, et al), complicated case with bone 

lesions, CD5+CD10+ phenotype, IgMk paraprotein, 
after rx only PC component remained , complex 
karyotype including MYC rearrangement,3q27 
translocation, del(13) (q12q22) contributor dx was 
ddx with 3 options

CD20CD20 CD138CD138 CD19 positivity in plasma cells in 
LPL?

• Morice, et al (2009) reported that unlike in many 
plasma cell myelomas, CD19+ plasma cells are 
found in most (18/20) LPL with CD19- pc’s only 
found in 2 cases with IgG paraprotein (1 also 
with minor IgM).  4 other cases with non-IgM 
paraprotein had CD19+ pc. 

• Of definite/probable LPL in workshop
– 2/3 CD19+ plasma cells (IgM, IgM+IgG)
– 1/3 CD19- plasma cells (IgM)

• FCIPS performed by referring institution in case 
191 showed plasma cells to be CD19-.

• All cases CD56- plasma cells by flow cytometry.
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What defines transformation in 
LPL? Not really answered here.

• Two cases presented (165, 208) and one not 
presented (67).

• Issue is not only how many large transformed 
cells are required to dx transformation but also 
whether transformation may be reflected in cells 
that might look perhaps more blastoid?

• LPL is one of the small B-cell lymphomas known 
to sometimes have a moderate number of 
transformed cells.  These cases may be more 
aggressive.

So…….
• Brief summary of the cases included in the “LPL”

session of the 2009 SH/EAHP slide workshop.
• LPL is a diagnosis that can be made although 

often with somewhat less certainty than many of 
the other diagnoses that we render in 
hematopathology.

• Issue with many of the BM we reviewed is 
whether involvement at some other site might 
suggest something other than LPL, whereas 
issue with many of the LN/other extramedullary  
biopsies is whether lymphoma “really is” LPL.

• Best diagnoses made taking into account as 
much clinical and pathologic data as possible.

• Equivocation is acceptable in the eyes of the 
WHO, especially until we have better ways of 
defining LPL vs MZL with plasmacytic diff.

A big thanks to

• Eric Hsi & Jim Cook, workshop organizers
• The other panel members, including co-

moderator Pei Lin
• All those who contributed the interesting & 

informative cases
– With apologies to those who were unable to 

present them orally due to our time 
constraints

• All of the other workshop participants


