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Case 1

• M 56 yr

• Persistent peripheral eosinophilia

• Increased IgE levels

• Skin abnormalities

• Is flow cytometry indicated?
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Lymphocytic variant Hypereosinophilic syndrome (L-HES)

• Non-clonal eosinophilia secondary to abnormal IL-5 producing T-cells

• Often T-cell clonality, but not required

• Mostly CD3-/CD4+, but CD3+/CD4-/CD8- and CD3+CD4+CD7- is possible

• Indolent disease, but increased risk of progression to overt T-cell lymphoma

• CD3-/CD4+ T-cells also in TFH (AITL) and PTCL



Take home message:

• Unexplained eosinophila warrants screening for CD3-/CD4+ T-cells

• Be aware of loss of CD3 in mature T-cell malignancies
• Don’t fully rely on fixed gates



Case 2
• Man, 72y

• Medical history: known ET (JAK2+), treated

• Presentation: dizzyness, night sweats & loss of body weight (>10kg).

• PB: Pancytopenia

10% blasts

• BM: 41% blastic cells

2 types of blastic cells?



Case 2
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Case 2
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Case  2

Lineage defining markers: 
Pink: cyCD3-/sCD3-/CD13+/CD19-/CD22-/CD33-(+weak?) 

/CD41CD61-/CD79a-/CD117+/MPO-
Green: cyCD3-/sCD3-/CD13-/CD19-/CD22-/CD33-

/CD41CD61-/CD79a-/CD117-/MPO-

How would you define the pink population?
• Undifferentiated
• Myeloid
• B-lymphoid
• T-lymphoid
• One can’t tell
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Case 2
casus1

Green: CD4+/CD38+/CD43+/CD123+

With these markers, could the green population be a BPDCN?
• Yes
• No
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CD34dim/CD4+/CD38+/CD43+/CD123+



Case 2

CD123

CD34

Green: 

IF: all other tested markers negative, including
CD56-/cyTCL1-, so BPDCN is unlikely

Molecular biology: RUNX1 mutation

IH:

pDC-AML



Case 2: pDC-AML
• pDC-AML is no separate entity in either WHO or ICC

• WHO-HAEM5: 

• Part of MPDCP

• pDC: >2% on NEC

• pDC: CD123+/CD303+/CD304+. Possible
aberrant loss (CD303, TCL1) or gain (CD34, 
CD56, TdT) of markers

• pDC-CMML:  mature pDC

• pDC-AML: spectrum of pDC maturity: from
(CD34+/303-) to (CD34-/CD303+)

• up to 5% of AML cases

MPDCP BPDCN



Case 2: pDC-AML
• pDC-AML is no separate entity in either WHO or ICC

• ICC:

• Only small note under BPDCN:



Case 2: pDC-AML

Benign pDC BPDCN pDC-CMML pDC-AML

WHO ICC

Populations 1 2 2 2

CD4 + +

CD34 - - - +(-) +

CD56 - + -(+) -(+) -

CD123 + + + +

CD303/304 + + +(-) +(-)

TCL1 + + +(-) +(-) -

TdT - +- -(+)

WHO: min 3 
ICC: min 2

WHO: BPDCN



Case 2: pDC-AML

• www.cytometrie.nl

• Aanbevelingen/Kennisplatform/Minimale panels 2025 definitief

http://www.cytometrie.nl/


Case 2: pDC-AML



Case 2

Take home message:

• MPDCP exist, but they are rare

• Distinction with BPDCN: 2 populations, CD34+-/CD56-/TCL1-



Case 3



Male 60y
Accidentally discovered leukocytosis

L: 88 x109/L
Hb: 9,4 mmol/L
T: 197 x109/L

No lymphadenopathy
No splenomegaly

CD79b+
CD22+
IgD+
CD10-
CD23-
CD43-
CD200-

How would you classify this disease?
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Additional diagnostic information

Cytogenetics: 

46,XY,i(8)(q10),-17,+r[4]/46,XY[22] → gain of MYC (on 8q) and loss of one TP53 copy (on 17p)

NGS:

Pathology: 
No alterations in cyclin D1/D2/D3 or SOX11 – MCL unlikely

What's your preferred diagnosis?





CD5-
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CD22++
CD20++
CD200 wk
CD43-

BRAF negative
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What's your preferred diagnosis?





Leukemia volume 36, pages1720–1748 (2022)

CD5-

CD5+

CD5+

Not in ICC!

https://www.nature.com/leu




• Be carefull with assigning B-PLL to another entity (CLL, MCL, etc): 

• Interdisciplinary diagnosis

• CD5- B-PLL ≠ HCL-variant?
• WHO criteria not clear

• Prolymphocytic progression of CLL is continuous with indolent CLL, but distinct from B-PLL

• More research needed: probably a spectrum of B-cell disorders, not as black and white as our
classification systems



Take home message:

• Cases formerly known as B-PLL need careful, interdisciplinary
classification

• Probably partly overlapping with CLL, MCL and HCL-v (SBLPN), but also
distinct features



Case 4
• Man, 19y

• Medical history: /

• Presentation: nasopharyngeal swelling, blurred vision + exophtalmia, no B-symptoms

• CT-scan: mass in nasal cavity, slight hepatomegaly

• PB: anemia, thrombocytopenia, normal leukocytosis & differentiation.

• BM: 83% blastic cells:



Case 4
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Case 4
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Case 4

• Pink: all markers negative
• Green: all markers negative, except CD15 & CD56

Markers evaluated: 
cyCD3/sCD3/CD4/CD10/CD13/CD14/CD15/CD16/CD20/CD22
/CD30/CD34/CD35/CD41CD61/CD64/CD43/CD45/
CD56/CD57/CD117/CD123/HLA-DR/TdT/cyTCL1/cyMPO

Blast gate Blast gate
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Case 4

• Pink: all markers negative
• Green: all markers negative, except CD15 & CD56

What is the most likely origin of the green population?
Markers evaluated: 
cyCD3/sCD3/CD4/CD10/CD13/CD14/CD15/CD16/CD20/CD22
/CD30/CD34/CD35/CD41CD61/CD64/CD43/CD45/
CD56/CD57/CD117/CD123/HLA-DR/TdT/cyTCL1/cyMPO
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CD15 & CD56 positive



Case 4
• IH: CD56+/vimentin+/desmin+/muscle-specific actin/myogenin

• FISH: FOXO1 rearrangement

• A rare malignant soft tissue sarcoma made up of cells that normally develop into skeletal muscle tissue. 
• Occurs most frequently in adolescents, but can affect all age groups.
• Most often presents in the head and neck region. 
• Bone marrow involvement is found in 15% of patients. 
• Difficult to distinguish from acute leukemia owing to the presence of cytopenia and BM infiltration by blast-like cells with a loosely 

arranged distribution.

Other rare non-hematological malignancies that have been reported to display an AL-like morphology in BM (and often CD56+):
• Neuroblastoma
• Medulloblastoma
• Anaplastic oligodendroglioma
• Small cell carcinoma
• Ewing’s sarcoma
• Neuroendocrine tumors

Non-hematological tumor: rhabdomyosarcoma



Case 4



Case 4

Take home message:

• Exclude doublets

• Not all blastic cells are blasts!

• Not all hematological cells are CD45+



Case 5



• Follow-up Multiple Myeloma
• Autologues stem cell transplantation
• Maintenance lenalidomide
• No MRD MM

What flow panel would you like to see next?
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Normal BM

Patient BM

What's your final verdict?
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Case 5B
• Follow-up Multiple Myeloma
• Autologues stem cell transplantation
• Maintenance lenalidomide
• No MRD MM

• TP53 mutated B-ALL

C
D

2
0

CD10 CD38

CD81CD19CD45

SS
C

SS
C

SS
C

C
D

2
0



So case 5A, is no B-ALL, 5B is

5A: Transient increased number of normal hematogones after lenalidomide –
typically with maturation block

Be aware of increased blasts in Multiple Myeloma

o Secondary MDS/AML can be seen in MM-patients

o Lenalidomide can induce B-ALL, many TP53, IKZF1 or IDH2 mutated 
(hypothetical due to pressure on B-cell genesis in the presence of CHIP-
markers



Take home message:

• Vast increase of normal B-cell precursors can be observed with
lenalidomide (even up to 50%)

• Knowledge of normal B-cell maturation is essential in these cases



Case 6

• Man, 46y

• Clinic: Fever, left flank pain: urologic inflammation?

• PB: anemia, thrombocytopenia, normal leukocytosis but 45% blasts

• BM: 74% blasts



Case 6
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Case 6

Which type of acute leukemia?
• Myeloid
• B-lymphoid
• MPAL
• To hell with flow cytometry, let’s

perform molecular biology!
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CD19

Case 6

CD19 ‘strong’:
• WHO: “CD19 intensity in part exceeds 50% of that of normal B-cell progenitors”
• ICC:  “CD19 intensity as seen in stage 1 B-cell precursors or mature B cells”

No definition of ‘strong’ for CD10, CD22 or cyCD79a in either WHO or ICC

CD19 strong cyCD79a (weak?)CD10 neg CD22 neg

20.000

10.000
CD10 CD22 cyCD79a

C
D

3
4



Case 6

WHO:
• Table:

• Text:



Case 6

ICC:
• Table:

• Text:



Case 6
WHO ICC book ICC article

Text + +strong +

Table +strong + +

AML with t(8;21) (RUNX1::RUNX1T1)

AML with t(8;21) (RUNX1::RUNX1T1)
• Large blasts with abundant basophilic cytoplasm, often containing numerous azurophilic granules and

perinuclear clearing. Variable degree of dysplasia. Eosinophil precursors often increased.
• Often aberrant expression of CD19 and cyCD79a
• CD33 usually weak or negative



Case 6

Take home message:

• Consider only strong expression of lineage defining markers for MPAL

• Always wait for molecular/cytogenetic results for definitive diagnosis



Case 7

• Man, 56y

• Clinic: diffuse inflammatory syndrome, fever, synovitis, arthritis, oedema of 
lower limbs, multiple adenopathies but no hepatosplenomegaly.

• PET: hypercaptation of BM: inflammation? Malignancy?

• PB: anemia, thrombocytosis

• BM: no specific morphological findings, no vacuolisation (><VEXAS)

flow: LST



Case 7
• Flow:

The CD4-/CD8- population in healthy
individuals is:
• TRBC1<15%
• TRBC1 15-85%
• TRBC1 >85%

21%





Case 7

21%

Auto-immune lymphoproliferative syndrome (ALPS)?
• Genetic (autosomal dominant), non-malignant auto-immune disorder
• Inborn error of immunity (IEI)
• Defect in apoptosis of lymphocytes
• Lymphadenopathy, splenomegaly, cytopenia, auto-immune manifestations
• Increase in CD3+/CD4-/CD8-/TCRab+:

• >1,5% of all lymphocytes
• >2,5% of T-lymphocytes
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Case 7
Additional testing for ALPS:

• Flowcytometry: 

Investigation of FAS(CD95)-mediated
apoptosis (CHU Brugmann, Brussels): neg

• Molecular biology: 

Evaluation of mutations in FAS, FASL, 
CASP10: neg



Case 7

ALPS Hepatosplenic TCL Gamma delta T-LGL

Hepato-splenomegaly + + -

B-symptoms + + -

CD4 - - -

CD8 - - +(-)

CD5 + Often - Often -

CD7 + Often - Often -

CD16 +-

CD56 +- -

CD57 - +

TCR ab gd gd

• DD with VEXAS: clinic (absence of adenopathy&splenomegaly), morphology (vacuoles) & genetics (UBA1), no 
flowcytometric aberrencies

• DD with CD4-/CD8- lymphoma:

No ALPS, no VEXAS, no CLPD,
diagnosis unclear



Case 7

Take home message:

• Don’t forget CD4-/CD8-

• Most increases in CD4-/CD8- are inflammatory

• Most CD4-/CD8- cells express TCRgd . Do not consider TRBC1 & 2 on these cells!

• ALPS is an IEI with increased polyclonal CD4-/CD8- that express TCRab




