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Hematopoletic cell clusters are found in the lumen of the dorsal aorta as they emerge from the ventral hemogenic endothelium.
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Normal lymphocyte

-
1 -,

Lymphoid cell

Muclear-cytoplasmic ratio
high

Nucleus shape

oval

Nuclear chromatin
heterogensous, ol umped
Cytoplasm

narrow, basophilic

Nuclear-cytoplasmic ratio
medium

MNucleus shape

round foval

Nuclear chromatin
intermediate

Cytoplasm

lightly basophilic, diffluent,
often around red blood celis

Monocytoid lymphocyte

Mudear-cytoplasmic ratio
medium

Mudeus shapse

lobed, indented

Muclear chromatin
intermediate

Cytoplasm

abundant, moderately basophilic

MNudlear-cytoplasmic ratio
high

Mudeus shape

irmegular, lobed

Muclear chromatin
clumped

Cytoplasm

narrow, basophilic

Highly malignant lymphoma cell

Mott cell

Muclear-cytoplasmic ratio
medium/variable

MNucleus shapa

round foval

Muclear chromatin
uniformly dense

Cytoplasm
maderately to deeply basophilic

MNuclear-cytoplasmic ratio
Tow fmedium

MNucleus shape

round foval, eccentric localisation
Nuclear chromatin

clumpead

Cytoplasm basophilic, light

bilue clustered immunoglobulin
inclusions (Russell bodies)

Lymphocytosis, reactive, neoplastic

A variety of different types of lymphocytes with the presence of lympho-
plasmocytic cells and activated lymphocytes suggests a reactive cause,

In contrast, a clonal, neoplastic cell population is predominantly mono-
marphic. In children and young adults, a lymphocytosis is fi
to an infection. In elderly peaple, a neoplastic aetiology Is more [ikely.

Prolymphocyte

Muclear-cytoplasmic ratio
medium high

Nucleus shape
round/oval

Muchear chromatin
intermediate, slways with
nucleolus

Cytoplasm
lightly basophilic

Large granulated lymphocyte (LGL)

Hairy cell

Sézary cell

Lymphoblast

HNuclear-cytoplasmic ratio

medium

Nucleus shape
oval

Muchear chromatin
condensed

Cytoplasm
lightly basophilic, azurophilic
granui

Muclear-cytoplasmic ratio
low/medium

Mucleus shape

oval flddney-shaped

Muchar chromatin
mtermediate

Cytoplasm
lightty basephilic, circular hairy
projections.

Nuclear-cytoplasmic ratio
medium

Nucleus shape
cersbriform

Nuclear chromatin
intermediate

Cyloplasm
basophilic

Muclear-cytoplasmic ratio
high
Mucleus shape
round/oval

Nuclear chromatin
smooth, fine

Cytoplasm

basophilic, varlalile

Lymphocyte/plasma cell
with Dutcher bodies

MNuclear-cytoplasmic ratio
low/medium

Mucleus shapa roundfoval

Nudlaar chromatin

condensed, ane to several intra-
nuclear fight blue immunoglobu-
lin inclusions {Dutcher bodies)
Cytoplasm like plasma ceil or
lymphaplasmocytic cell

Binucleated lymphocyte

Muclear-cytoplasmic ratio
high
Nucleus shape
binucleatad
Nuclear chromatin
mped
Cytoplasm
narraw, basaphilic

Lymphoplasmocytic cell

Centrocyte
Activated lymphocyte
{ . }i

Lymphoblast with L3 morphology

P

Hodgkin cell

B lymphocyte, T lymphocyte, cytology

tly due

With the exception of NK cells (natural killer cells) the lineage of lym-
phocytes cannot be reliably determined with a Pappenheim stain, but
some observations can be made. B lymphocytes, for example, do not show
philic granulation. T lymphocytes usually have an irregular nuclear
shape and may show fine-grained azurophilic granules.

Nuclear-cytoplasmic ratlo
medium

Nucleus shape

oval

Nuclear chromatin
condensed

Cytoplasm

abundant, stronger basophitic

Nuclear-cytoplasmic ratio
meediumyhigh

Nucleus shape
roundfoval, notched
Nuclaar chromatin
condensed

Cytoplasm
basophilic, sparse

Nuclear-cytoplasmic ratio
medium/variable

MNucleus shape
oval-indented

Nuclear chromatin
intermediate

Cytoplasm

light, basophilic rim

Nuclear-cytaplasmic ratio
high

Mucleus shape
Tound foval

Nuclear chromatin
smooth,

Cytoplasm
strongly basophilic,

vacuales

Nuclear-cytoplasmic ratio
medium up to ¢ 505
Nucleus shape

single nucleus in 3 large cell
Nuclear chromatin
intermediate, large nucleolus
Cytoplasm

lightly basophilic

Villous lymphocyte

Plasma cell

Centroblast

Immunoblast

Myeloma cell

Lymphoma, cytology

Indolent lymp

S

are

Muclear-cytoplasmic ratio
medium/high

Hucleus shapa
round/oval

Muclear chromatin
condensad

Cytoplasm
lightly basophilic, short villi,
unipolar

Nuclear-cytoplasmic ratio
kow/medium

Nuclaus shaps

round/oval, eccentric localisation

Nuclear chromatin

clumped

Cytoplasm

deeply basophllic, pesinuciear
clear zone (Golgi apparatus)

Nurlear-cytoplasmic ratio
medium/variable

Nucleus shape
round/oval

Nuclear chromatin

fine, nucleoli at nuclear
membrane

Cytoplasm

moderately basophilic

Nuclear-cytoplasmic ratio
medium/variable

MNucleus shape
round/oval

Muclear chromatin
fine, central nuclecli

Cytoplasm
moderately to deeply
basophilic

Muclear-cytaplasmic ratio
medium

Mucleus shape
like plasma cedl

Muclear chromatin
intermediate, with or without
nucleoli

Cytoplasm fike plasma cell,
Golgi zone may be sbsent

MNuclear-cytoplasmic ratio
medium up te < 505

Mucleus shape

like Hodgkin cell but multiple
nucled in a very large cell

Muclear chromatin
reticular

Cytoplasm
lightly to moderately basophific

phologically very heterogenecus, but the cells
have one thing in.common: The nuclear chromatin is stained unevenly;
apart from clumped, condensed looking, dark areas there are light areas
with low chromatin density. Nucleoli may be present.

Aggressive lymphomas: medium to large cells, chromatin evenly distrib-
uted, no clumping. Presence of ruclecli s frequent. Cytoplasm narrow,

strongly basophilic.
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Disorder Disease definition
Non-lgM monoclonal gammopathy of All 3 criteria must be met:
undetermined significance (MGUS) » Serum monoclonal protein {non-1gM type) <3 gm/dl

« Clonal bane marrow plasma cells <10%?
* Absence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, and bone
lesions (CRAB) that can be attributed to the plasma cell proliferative disorder

197 s T

~

Smoldering multiple myeloma Both criteria must be met:
» Serum menoclonal protein (IgG er IgA) =3 gm/dl, or urinary moneclonal protein =500 mg per
24 h and/or clonal bone marrow plasma cells 10%-60%
+ Absence of myeloma defining events or amyloidesis

Multiple myeloma Both criteria must be met:
« Clenal bone marrow plasma cells =10% or biopsy-proven bony or extramedullary plasmacytoma
= Any one or more of the following myeloma defining events:
o Evidence of end organ damage that can be attributed to the underlying plasma cell
proliferative disarder, specifically:
¢ Hypercalcemia: serum caleium >0.25 mmol/L (>1 mg/dl} higher than the upper limit of
normal or >2.75 mmol/L (=11 mg/dl)
+ Renal insufficiency: creatinine clearance <40 ml per minute or serum creatinine
=177 umol/L (>2 mg/dl}
¢ Anemia: hemoglohin value of >2 g/dl below the lower limit of normal, or a hemoglohin
value <10 g/dl
* Bone lesions: one or more osteclytic lesions on skeletal radiography, computed
tomography (CT), or positron emission tomography-CT (PET-CT)
o Clonal bone marrow plasma cell percentage 260%
o Involved: uninvolved serum free light chain (FLC) ratio =100 (involved free light chain level
must be =100 mg/L)
o =1 focal lesions on magnetic resonance imaging (MRI) studies (at least 5 mm in size)

Plasma cell leukemia Both criteria must be met:
* Meets diagnostic criteria for multiple myeloma
» Presence of 5% or more plasma cells in conventional peripheral blood smear white blood cell
differential count

IeM monoclonal gammopathy of All 3 criteria must be met:
undetermined significance (lgM MGUS) = Serum lgM monoclonal protein <3gm/dl
+ Bone marrow lymphoplasmacytic infiltration <10%
= Nao evidence of anemia, constitutional symptoms, hyperviscosity, lymphadenopathy, or
hepatosplenomegaly that can be attributed to the underlying lymphaoproliferative disorder.

Light Chain MGUS All criteria must be met:

* Abnormal FLC ratio (<0.26 or >1.65)

= Increased level of the appropriate involved light chain (increased kappa FLC in patients with ratio
>1.65 and increased lambda FLC in patients with ratio <0.26)
No immunoglobulin heavy chain expression on immunofixation
Absence of end-organ damage that can be attributed to the plasma cell proliferative disorder
Clonal bone marrow plasma cells <10%
Urinary monoclanal protein <500 mg/24 h

Solitary plasmacytoma All 4 criteria must be met

+ Biopsy proven sclitary lesion of bone or soft tissue with evidence of clonal plasma cells
Normal bone marrow with no evidence of clonal plasma cells
Narmal skeletal survey and MRI {or CT) of spine and pelvis (except for the primary salitary lesion)
Absence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, or bone lesions
(CRAB) that can be attributed to a lympho-plasma cell proliferative disorder

Solitary plasmacytoma with minimal marrow All 4 criteria must be met
involvement” + Biopsy proven sclitary lesion of bone or soft tissue with evidence of clonal plasma cells
= Clonal bone marrow plasma cells <10%
« Mormal skeletal survey and MRI (or CT) of spine and pelvis {except for the primary solitary lesion)
* Absence of end-organ damage such as hypercalcemia, renal insufficiency, anemia, or bone lesions
(CRAB) that can be attributed to a lympho-plasma cell proliferative disorder

Note: Modified from Rajkumar et al."

“A bone marrow can be deferred in patients with low risk MGUS (IgG type, M protein <15 gm/L, normal free light chain ratio} in whom there are no clinical
features concerning for myeloma.

Peglitary plasmacytoma with 10% or more clonal plasma cells is considered as multiple myeloma.
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2 Y Monoclonal antibodies
\j' Checkpoint inhibitors
. Bispecific T-cell
\1 [Q"' Gemtuzumab ozogamicirﬂ ""' m':m
=k Checkpoint inhibitors Chimeric antigen
ﬁ Pembrolizumab PD-1 - Daratumumab receptor T-cell
Nivolumab - Isatuximab

Anti-PD-L1/PD-1 \},
cD33

-Rituximab
ﬁ -Ofatumumab
-Obinutuzumab

7 CD30
‘b| -Inom:urnabozouamicinl | e
! -Maoxetumomab pasudotox cDi23
|,_—

( co19 47 D319

é -Tisagiﬁfe;eucel CAR ¥ (SLAMF7) |Tagraxofusp|
-Brexucabtagene autoleucel \
]

7 CD19

-Tafasitamab
-Loncastuximab tesirine

[Y BITE (Blinatu momah)]

-Axicabatgene ciloleucel
- Lisocabtagene maraleucel

iedsn oke)s ) pas 3 sk mhaw Slsal.F e -1 JSi

FLT3i
-Sorafenib

JAK-STATI
-Ruxolitinib
- Fedratinib
- Pacritinib

- Midostaurin
- Gilteritinib
= Quizartinib

Receptor
tyrosine kinase

TKi
-Imatinib
-Dasatinib
- Nilotinib
- Bosutinib
-Panatinib
- Asciminib

BCL2 antagonists
Venetoclax

BTKi
-Ibrutinib
-Acalabrutinib
- Zanubrutinib

-Thalidomide
- Lenalidomide
- Pomalidomide B stromat ol Proteasome inhibitors
-Bartezomib
~Carfilzomib
- Ixazomib
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