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Centrosomes are evidence of myeloid differentiation
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Acute myeloid leukemia with t(8;21)A, Blasts show a variable number of
granules, suggesting cell maturation. One blast contains thin Auer rods.
B, Perinuclear hofs (green arrows) and large pink granules (black arrows)
are characteristic features of this type of AML.




Myeloblast with psudochediak
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AML with recurrent genetic abnormalities

M. 5. AML with t(6;9)(p23;q34); DEK-NUP214

* AML with or without monocytic features
that is often associated with basophilia
and multilineage dysplasia

* 0.7-1.8% cases; both children and adults
affected

* Usually presents with anemia and
thrombocytopenia

* AML with maturation and AMML (FAB)

* Auer rods in 30% cases

* MPO positive and NSE negative

* IPT: MPO, CD13, CD33, CD38, HLA-DR




Acute myeloid leukemia with t(6;9)

Blast cells exhibit variable morphology but are often associated with
admixed basophils (arrows). A, Blasts with monocytic features. B,
Myeloblasts without maturation and dysplastic erythroid

recursors.




AM L-M 3(H4YPER GRANULAR PROMYELOCYTIC LEUKEMIA

» Typically seen in young adults.
 Sudden and severe progression.
* Cause acute DIC.

* DLC shows predominance of promyelocytes.

* Nucleus is very delicate sometime show
foldings.

* Most common clinical finding is bleeding.
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Fig 2. Morphology of t(11;17)
positive leukemia cells cultured
with G-CSF and ATRA. Mono-
nuclear cells, consisting of more
than 90% of leukemic cells, were
isolated from the blood at first
diagnosis and cultured under
various conditions for up to 14
days. Cytospins were made after
various time intervals and
stained with May-Granwald-Gi-
emsa. Depicted are uncultured
cells (A) and cells that were
grown for 1 week in medium (B),
10-* mol/L ATRA (C), 0.1 pg/mL
G-CSF (D), and ATRA and G-CSF
(E).
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APL
Some abnormal promyelocytes have a distinct folding pattern to the nucleus as shown by the cell
marked with the arrow.




Faggot" cell in acute promyelocytic leukemia

A "faggot" cell present on the peripheral smear from a patient with acute promyelocytic leukemia is shown. The
cytoplasm contains multiple Auer rods, singly and in bundles.

“Flaming” promyelocyte .

Abnormal promyelocyte with disintegrating cytoplasm which, in turn, liberates Auer rods and
granules into the surrounding marrow. These "flaming" promyelocytes are one of the
characteristic cells found in APL.
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Acute promyelocytic leukemia (FAB M3), bone marrow clot. The marrow
is replaced by a diffuse infiltrate of blasts with abundant, heavily
granulated cytoplasm.
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SEQw 0000902
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Classical APL Microgranular APL
CD13 Heterogeneous 34/34 (100) 16/16 (100)
One major blast cell population 32/34 (94) 16/16 (100)
Typical CD15/CD34 pattern 30/33 (91) 15/16 (94)
Negativity for HLA-DR 33/34 (97) 15/16 (94)
CD33 homogeneous 26/34 (76) 16/16 (100)

*Values in parentheses represent percentages.
“N/A. not applicable.
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3. Abnormal promyelocytes:

» Blast equivalent in acute promyelocytic leukemia.

» Has 2 variants:

a). Typical (Hypergranular) variant:

oAbnomal promyelocytes with iregular and often
bilobed nuclei.

oNumerous large intracytoplasmic granules and
granules covering nuclei.

oAbnomal cells with numerous Auer rods (faggot

cells) can be identified in majority of cases.

Hypergranular APL



b). Microgranular (Hypogranular) variant:

oAbsent or scant cytoplasmic granules by light

MICroscopy.

oPresence of abundant submicroscopic
granules highlighted by strong

myeloperoxidase reactivity.
oFrequent bilobed nuclei (sliding plates).

oRare faggot cells present in most cases.

Microgranular APL




Hypogranular (Microgranular) APL:

- Frequent high white blood cell count.

- Blasts with frequent bilobed nuclei
and absent cytoplasmic granules.

- Morphologic overlap with acute
monocytic leukemia.

- Rare faggot cells detected in most
cases with extensive search.




Promyelocytic lukemia




Microgranular promyelocytic
lukemia




Hypergranulocytic PML AML M3




AML m3 Following atra
treatment




Auer rods 1in mature
nutrophils
e »




Promyelocytic lukemia with
psudochediak




Chediak-Higashi—like granules

59-year-old woman with disseminated intravascular coagulation was transferred after a dose
growth factor for “leukopenia.” Laboratory studies showed elevated d-dimer (201 934 ng/mL),

with a white blood cell count of 41 000/mm3 (blastls 19%:;

Sojitra P, and Venkataraman G Blood 2013;122:3250

©2013 by American Sodety of Hematology



Morphology,flowcytometry, cyto
genetic of AML m3
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Molecular Pathogenesis of APL

PML (15q22)

(Promyelocytic Leukemia)

PLZF (11g23)

N = | (Promyelocytic Leukemia Zinc Finger)

NPM (5935)
(Nucleophosmin)

NuMA (11q13)

(Nuclear Matrix Associated)

—

Two Syndromes

RARa (17q21)

N/RARo.

#
g

Retinoic Acid Responsive
PML, NPM, NuMA

Non-Responsive to RA
PLZF




AML-M4 (MYELOMONOCYTIC LEUKEMIA)

« Both myelocytic and monocytic cells are present in peripheral blood and
bone marrow.

« Infiltration of leukemic cells in extramedullary sites is more common.

« Serum and urine level of meuramidase are usually elevated because of
monocytic proliferation.

* Anemia
« Thrombocytopenia

« Cytochemical stains will demonstrate two cells population in bone marrow.
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AML-M4




4. Acute Myelomonocytic Leukemia (AMML): “
- FAB type: AML-M4.

- Blasts and blast equivalents (promonocytes)
2> 20% in blood or bone marrow.

v OV
o, O e
°s'§ g
.
- 2 20% maturing granulocytic lineage cells. #Oé.qg
@ | a

- 2 20% monocytic lineage cells.

- Blood picture may closely resemble CMML.
Therefore, blast enumeration is very

important.
- Cytochemical stains MPO+ and NSE+.

- Myelomonocytic lineage is confirmed by flow
cytometry; aberrant features common.

- Norecurrent cytogenetic abnormalities.

- Key differential diagnoses include: CMML,
AMoL and AML with maturation, and
microgranular APL.

Bsp ?odl‘
o




AMML with  t(8;16)(p11;p13); MYST3-
CREBBP:

A very rare subtype of AMML has distinctive
genetic and morphologic features:

- Features of AMML.

- Cases of AML with t(8;16)(p11;p13) show
prominent erythrophagocytosis by blasts,
prominent cytoplasmic granulation, and
frequent extramedullary disease.

- Cytochemical NSE and MPO positivity are
present, supporting a granulocytic and
monocytic lineage despite the more
monocytoid appearance of the blasts.

- The incidence of t(8;16) is low (0.2%-0.4% of
de novo AML).

- These patients have a poor prognosis
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Blasts 230% of bone marrow cells

Blasts 230% of bone marrow non-erythroid cells

Bone marrow granulocytic component (myeloblasts to polymorphonuclear leucocytes) 220% of non-erythroid cells

Significant monocytic component as shown by one of the following:

« Bone marrow monocytic component (monoblasts to monocytes) 220% of non-erythroid cells and peripheral blood monocytic
component 25 x 1091, or

* Bone marrow monocytic component {monoblasts to monocytes) 220% of non-erythroid cells and confirmed by cytochemistry or
increased serum or urinary lysozyme concentration, or

+ Bone marrow resembling M2 but peripheral blood monocyte component 25 x 1091 and confirmed by cytochemistry or increased

serum or urinary lysozyme concentration

N % ot 4B
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Clinical symptoms/Physical Findings

* Extramedullary disease (ie, myeloid sarcoma)

e Can also have involvement of lymph nodes, intestine, mediastinum, ovaries,
uterus

Source: Lichtman Ma, Shafer M=, Felgar RE, Wwang M:
Lichirman’s A¥las of Hematology : http:/fwww  accessme dicine.com

Copvyright @ The McGraw-Hill Companies., Inc All rights reserved.
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Acute myeloid leukemia with inv(16): A and B, Both cases show blasts with
monocytoid nuclear features and abundant cytoplasm. One leukemia (A) exhibits
numerous eosinophil precursors, some of which have the characteristic large
basophilic granules. The other (B) shows only one abnormal eosinophil.
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AML=M5 (MONOCYTIC LEUKEMIA)

« Usually seen in children and young adults.

* Degree of gum hypertrophy ,lymph node ,CNS and extra
medullary infiltrates seen.

» Occasional episods of DIC.
» Moderately elivated serum and urine muramidase.

* More then 80% of non erythroid cells seen in BM are
monocytic .



AML-M5 ( M5A & M5B)
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AML-M5A

+ Poorly differentiated.

. Mc|>|noblast account for 80% or more of all monocytic
cells.
|V

« Remeining 20% are monocytes. -
* The monoblast are larger. )

« Azurophilic granules may be present.




Well differentiated.

More then 80% of monocytic cells in nonerythroid marrow.

The remaining cells are promonocytic or monocytic.
) e »

AT TR
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The percentage of blast is less then 30%.

Fine azeurophilic granules are present.




5. Acute Monocytic Leukemias:
- FAB type: AML-MS.

- Immature monocytic cells predominate in this AML,
NOS type.

- 2 80% monocyticlineage cells.

- £ 20% neutrophilic lineage cells.

* If monoblasts predominate, termed acute
monoblastic leukemia.

. |If prompnocztes. predominate, termed acute
monocytic leukemia.

- Very rare acute monocytic leukemias can exhibit
histiocyticdifferentiation.

- Both cytochemical NSE staining and flow cytometric
immunophenotyping can be used to document
monocytic differentiation, but NSE stains may be

negative or weak in up to 20% of cases.

- Extramedullary disease is common in acute
monoblastic/monocytic leukemias (Skin, Gingiva, CNS).

- Key differential diagnostic considerations include:
CMML, microgranular APL, and AMML.




M5a )3 03,95 g 9 22850 (s u00d S 0 W) ﬂ)ﬁh&)“,d,ﬂ},&, U,a,ﬂ, ‘5)...Sl:~ S ,....n.,....bu..hwu.,a,. F-FO S5



Monoblast with folded

nucleous
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1C. Basophitc myslocyts

1D. Basophdic metamyelocyte

1E. Basophiic band

1F. Basophilic segmentad

1. Newtrophilic band

1J. Neutrophiic segmernied

1K Eosnophic
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Monoblast

Nucleus: Round to oval; may be irregularly
shaped

Nucleoli: 1-2; may not be visible
Chromatin: Fine

Cytoplasm: Light blue to gray

Granules: None

Promonocytes

Nucleus: Irregularly shaped; folded; may have
brain-like convolutions

Nucleoli: May or may not be visible
Chromatin: Fine to lacy

Cytoplasm: Light blue to gray

Granules : Fine azurophilic

Vacuoles: May be present

Monocytes

Nucleus : Variable; may be round, horseshoe
shaped,; often has folds producing *“brainlike”
convolutions

Nucleoli: Not visible

Chromatin: Lacy

Cytoplasm : Blue-gray; may have pseudopods
Granules: Many fine granules giving the
appearance of ground glass

Vacuoles: Absent to numerous



2. Monoblasts vs Promonocytes:

| Size: | [ELS Intermediate to large.

o Round nuclear contours. o Smaller, variably prominent nucleoli.
o Fine chromatin. o Gently lobulated nuclei with delicate
o Prominent nucleolus. nuclear folding.
o More even/dispersed chromatin
pattern than typical monocyte.

o Abundant variably basophilic o Abundant, lightly basophilic

cytoplasm. cytoplasm.
o Fine cytoplasmic  azurophilic

granules.
o No Auer rods.

o May see cytoplasmic vacuoles.






Morphological evaluation of monocytes

Monocyte Immature Promonocyte Monoblast
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LAREE CRANMARBNFROGUE

Abundant light
blue cytoplasm

Absent
nucleoli

Pink/red

Round, mature granlues

nucleus

I 110pum
Rashidi H MD, Nguyen J MD et al. HematologyQutlines.com

LYMPHOCMIE

Slightly larger than
mature RBC

High N:C

Scant, light blue
cytoplasm with

Round mature nucleus no granules
with clumped chromatin
B 1101m

Rashidi H MD, Nguyen J MD et al. HematologyOutlines.com

MONOCYIE

Kidney shaped nucleus
with mature chromatin

Vacuoles are
.. commonly noted

T . ® Y
Low nuclear-to- s

cytoplasmic ratio
10um

Rashidi H MD, Nguyen J MD et al. HematologyOutlines.com

REACTIVEILYMPHOCY{TE

Cytoplasm indented

Increased
cytoplasm

/

-~

Granules are
absent

I 110um
Rashidi H MD, Nguyen J MD et al. HematologyOutlines.com
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h Undittrentiated monoblast

Monoblastic lukemia wit
erythrophagocytosis




Acute myeloid leukemia with t(9;11)

The morphologic appearance is variable. A, This case shows abundant basophilic cytoplasm, suggestive of
monocytic differentiation. B, This case shows blasts with a more myeloblastic appearance, including some cells

with granules. Although myelomonocytic or monocytic features are most common, there are no specific
morphologic features of this translocation.




Diffrentiated monoblast M5b




Monoblastic lukemia aml m5b
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AML=MO6 ERYTHROLEUKEMIA)

Predominant cells in the bone marrow is erythroblast.

Predominant feature is anemia with striking poikilocytosis and
anisocytosis.

The diagnosis of erythroleucaemia can be done if more then 50% of
bone marrow cells are erythroid and 30% of remaining are blast.

True erythro leukemia occurs when BM is replaced by proliferating
normoblast showing no maturation beyond basophilic normoblasts.



6. Pure erythroid leukemia:
- FABtype: AML-M6.

- > 80% of the bone marrow cells are erythroid, with 2 30%
proerythroblasts), with no evidence of a significant
myeloblasticcomponent.

- Cases previously classified as erythroleukemia
(erythroid/myeloid type) on the basis of counting
myeloblasts as a percentage of non-erythroid cells when
erythroid precursor cells constituted = 50% of the
marrow cells are now classified on the basis of the total
bone marrow or peripheral blood blast cell count:

» |f blasts constitute < 20% of all marrow or blood
cells: MDS with excessblasts.

= |f blasts constitute = 20% of the cells: acute myeloid
leukemia (AML) with myelodysplasia-related
changes.

- Key differential diagnosis include: Burkitt lymphoma,
megaloblasticanemia.




4. Erythroblasts:

» Blast equivalentin pure erythroid leukemia.

« Size: Variably sized, small to large.

* Nucleus:

o Round nucleus.
o Fine/immature chromatin.

o Prominent nucleolus.

» Cytoplasm:

o Deeply basophilic cytoplasm.

o Cytoplasmic vacuoles.
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Erythrolukemia AML m6
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AML-M7

» Peripheral blood pancytopenia.
» High peripheral blood blast count.
» Micro megakaryocytes and undifferentiated blast.

» Bone marrow reveals increased fibroblast.

» Showing cytoplasmic budding. &'




AML-M7 (MEGAKARYOBLASTIC LEUKEMIA)

/




7. Acute Megakaryoblastic Leukemia:

- > 20% blastsin blood and / or BM.

- > 50% of blasts are megakaryoblasts.

- Clumps (pseudometastasis).

- Variable cytological features.

- Puremegakaryoblasticvs multilineage.

- Fibrosis is common and it can predude aspiration for
morphology and flow cytometric immunophenotyping.

- Micromegakaryocytes notincluded in blast percentage

- Cases of acute megakaryoblastic leukemia linked to biologic
genetic features such as Down syndrome or t{1;22) are not
Included in this AML, NOS category.

- Acute megakaryoblastic leukemia is more common in
children than adults.

- Pediatric cases of this leukemia show a similar favorable
outcome regardless of whether or not they are linked to
Down syndrome.

- Qutcome in adults is unfavorable.

- The differential diagnosis includes: other acute leukemias as
well as diverse disorders associated with bone marmow
fibrosis, including MPNs and metastatic lesions.
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9. Megakaryoblasts:
» Size: They are of medium to large size

* Nucleus: Nucleus is round, slightly irregular or
indented with fine reticular chromatin and one
to three nucleoli.

 Cytoplasm: The cytoplasm is basophilic,
agranular and may show distinct blebs or
pseudopod formation.

* In some cases blasts are predominantly small
with high nuclear cytoplasmic ratio resembling

L1 Iythoblasts. Large & small blasts may be
present in the same patient.
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Blasts 230% of bone marrow nucleated cells

Blasts demonstrated to be megakaryoblasts by immunological
markers, ultrastructural examination or ultrastructural
cytochemistry
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Acute myeloid leukemia (megakaryoblastic) with t(1;22).
A, Hemodilute aspirate shows rare blasts with basophilic cytoplasm and
blebbing. B, Core biopsy shows blasts and atypical megakaryocytes.
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Megakaryoblastic lukemia




Megakaryoblastic lukemia




E g
‘ g -1
NS 5 g
© § i
T ®
YT gl g
Wy @ £
g :
.51 ] ¢
- i YT rTrYYNTYTYT T TTTYYTY T T TN T T T TTTTY
=]
10¢ 10" 0 100 10 10 10' 10 10" 10¢

co117

N

-
«©o

1000

T RS |

-l
Forward scatter
400 600 800
400 600 800

PR W Y

200

! E
° ° o | "I'I'I L) T "'m' 1 Ll ""lll Ll AL AL RS
10° 10° 0 0 10* 10"
CD33
) ) ®
§ -
g %
% ‘
o8 ]
o s . 3
'g 0 23 a
g 8 Q o
uw >
o
R : L e e S v— e
10 w 10 0 0 10 10 10 10 10° 10"
CDo4 CD41a

T

11

M7, S CD64 .(F) pély <ua CD33 .(E) ;42 CD13 (D) i HLA-DR (C) a0 CD117 .(B) <ute CD34 .(A) (b SSC sl 8 M7 ¢ Waa Jlew jl (s 20 slvgld :79-55 JSCo
23b e (1) ©ute CD61 5 (H) cote CD41 (G) Slag



Myeloid Proliferations related to Down Syndrome:

* The example of AML that is defined by the clinical setting in which it

arises is myeloid leukemia associated with Down syndrome
(MLADS), which is very often the sequela to an unusual
phenomenon, specific to neonates with Down syndrome, called
“transient abnormal myelopoiesis” (TAM, aka transient
myeloproliferative disorder).

* Immunophenotypically, morphologically, and clinically, TAM s

essentially indistinguishable from acute myeloid leukemia, but it
shows the unique and mysterious property of spontaneous

regression.



Transient abnormal myelopoiesis (TAM) Myeloid leukemia associated with Down
Syndrome (MLADS)

Clinical Features: - Diagnosis of Down Syndrome (including mosaic - Diagnosis of Down Syndrome (including maosaic cases).
cases). - Infant/young child (usually< 4 - 5 yrs of age).
- Neonates with spontaneous remission at the age of - MLADS is extremely chemosensitive with an overal survival
3 months. in excess of 80%.

- Possible co-morbidities include cardiopulmonary
failure, hyperviscosity, and hepatic fibrosis.
- If occurs inutero, hydrops fetalis occurs.

- 20% progress to AML.
CBC/Blood - Blasts are morphologically indistinguishable from - Blasts have megakaryoblastic features, with basophilic
morphology: those in MLADS. cytoplasm, coarse basophilic granules, and cytoplasmic
- Basophilia may be present. blebbing.
- Possible thrombocytopenia with leukooytosis. - Erythroid precursors, marked anisopoikilocytosis.
- Giant platelets may be seen.
- Often cytopenias.
BM examination: - Blasts have megakaryoblastic features, with basophilic cytoplasm, coarse basophilic granules, and cytoplasmic
blebbing.
- Dyserythropoiesis and dysgranulopoiesis.

- Blast % maybe lower than blood blast count

Immunophenotyping: - Positive for CD34, CD56, (D13, CD33, CD7, CD4, - Incontrast to TAM, blasts are CD34- in ~50% of cases.
CD41,CD61, CD42b. - CD56and CD41 also more likelyto be negative

Cytogenetics: GATAI mutation GATAI mutation
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Acute Myeloblastic leukemia with minimal
differentiation-MO
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Marrow Film M1




Marrow Film M1-SBB




Acute Myeloblastic Leukemia
With Maturation-M?2

!‘..Eﬁﬁfi«f

> 30 % of ANC are type | and
type Il blasts

< 90 % of NEC are blasts

> 10 % Of NEC are
promyelocytes or more
mature granulocyte

< 20 % of NEC are of
monocytic lineage

> 85 % of Blasts are positive
for Px/SBB




Blood Film M2




Blood Film Aure rods M2




M2




M2 AML with maturation 30-40%

30% - 90% are myeloblasts
~ 15% with t(8:21)




Acute Myeloid Leukemia-M2




Acute Myeloid Leukemia-M3




iim M3

Marrow F




Blood F




Marrow Film M4




Marrow Film M4




Marrow Film M4




Bone Marrow AML-M4E




Marrow Film:AML-M5(a)
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Acute Monoblastic
Leukemia-M5(b)




Marrow Film:Monocytic Leukemia-M5




Blood Film:AML-M5(b)




Erythroleukemia -M6







Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

@w

AML minimally differentiated AML, without maturation (FAB AML without maturation (FAB
(FAB MO0): Bone marrow MGG M1). Bone marrow MGG stain. M1): Bone marrow

stain. The marrow is replaced by Myeloperoxidase stain. Majority
Small undifferentiated blasts. agranular blast cells. Fine Auer  of blasts positive, frequent Auer
Cytochemistry negative. rods are present. rods present.

CD34+, CD13+, CD33+.



Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations

t(8;21): Marrow, MGG stain. t(8;21): Marrow, MGG stain. M2 t(8;21): Marrow, Sudan Black B
Mainly blast cells, minimal type. Blasts show prominent stain. M2 type.

maturation (FAB M1). Golgi regions. One long Auer Note intense localised staining
Note prominent Golgi region, rod present. Note dysplastic in the blasts, heavy staining of
indented nuclei and long slender granulocytes and abnormal maturing cells and abnormal

Auer rod. eosinophils. eosinophil granules.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

£\ (g s A | 4 i . @

AML with maturation (FAB M2):  AML with maturation (FAB M2):  AML, myelomonocytic (FAB M4):
Bone marrow MGG stain. Bone marrow combined Bone marrow, MGG stain.

Note abnormal promyelocytes esterase stain. The blue Note variation in blast size and
and dysplastic metamyelocyte (chloroacetate esterase) staining nuclear/cytoplasmic ratio.

and neutrophil. confirms maturing granulocytes.



Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations

Acute promyelocytic leukaemia,
hypergranular type (M3): Bone
marrow MPO stain.
Characteristic heavy
cytoplasmic staining and
multiple Auer rods shown.

Acute promyelocytic leukaemia,
hypergranular variant (M3):
Bone marrow chloroacetate
esterase stain. Heavy staining
confirms maturation beyond the
blast stage. Note multiple Auer
rods.

Acute promyelocytic leukaemia,
hypogranular variant (M3v):
Bone marrow MGG stain.
Characteristic bilobed nuclei
and basophilic agranular
cytoplasm.




Acute Myeloid Leukaemia (AML)

AML with recurrent cytogenetic translocations

Hypergranular acute
promyelocytic leukaemia (FAB
M3): Bone marrow MGG stain.
Two cells show multiple Auer
rods. Variable purple granules in
the other cells.

Inv(16), (FAB M4EQ). Bone
marrow MGG stain.
Myelomonocytic leukaemia with
abnormal eosinophils and
diagnostic cells with prominent
blue/black granules.




Acute Myeloid Leukaemia (AML)

AML with multilineage dysplasia

s B |

AML with multilineage

dysplasia: Marrow MGG stain.
Note small mononuclear
megakaryocyte (arrow) and
hypogranular poorly segmented

neutrophils.

AML with multilineage
dysplasia: Marrow MGG stain.
Dyserythropoiesis (arrow) and
hypogranular neutrophils.




Acute Myeloid Leukaemia (AML)

AML therapy-related

AML, alkylating agent-related: Peripheral blood MGG stain.
Dysplastic neutrophils, large undifferentiated blast cell.




Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

% e

AML, Myelomonocytic,
combined esterase stain.
Granulocyte component blue
(chloroacetate esterase),
monocyte component brown
(non-specific esterase).

AML, monocytic (FAB M5): Bone AML, monocytic (FAB M5): Bone

marrow MGG stain. marrow combined esterase
Monoblasts are large with stain. Monoblasts staining
rounded central nuclei and brown (non-specific esterase).
abundant cytoplasm. One neutrophil is blue

(chloroacetate).



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised

AML, erythroid (FAB M6): Bone  AML, erythroid (FAB M6): Bone  AML, megakaryoblastic (FAB

marrow MGG stain. marrow PAS stain. M7): Bone marrow MGG stain.
Majority of cells are abnormal All the erythroid precursors Shows blasts with dense
erythroid precursors. contain glycogen (red), whichis chromatin and reticulated

never present in normal red cell cytoplasm. Blasts CD61 positive.
precursors.



Acute Myeloid Leukaemia (AML)

AML not otherwise categorised
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AML megakaryoblastic: Bone AML, basophilic: Bone marrow  Acute basophilic leukaemia:
marrow trephine H&E stain. MGG stain. Bone marrow toluidine blue
Atypical small megakaryocytes, Abnormal basophils are stain.

fibrosis and megakaryoblasts agranular with bizarre nuclei Three abnormal basophils show
with dense nuclei. showing overlapping nuclear bright red metachromatic

segments. granules.
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FAB Granulocytopoiesis Monocytopoiesis Erythropoiesis Immune
type [%0] [%] [%] markers
MO < 10 < 20 <50 Lymphoid neg,
POX <« 3 Myeloid pos.
Ml < 10
POX >3 < 20 < 50
M2 > 10 < 20 <50
M3 Hypergranular, < 20 <50 HLA-DR neg,
Auer rods
M 3v Microgranular, <20 <50 HLA-DR neg,
monocytoid nuclei
M4 >20 >20 < 50
M 4Eo =20 =20 < 50
Abnormal Eo
M 5a < 20 >80, < 30
immature
M 5b < 20 >80, <50
mature
Mé6 >30% of NEC Variable > 50
are blasts;
variable
M7 > 30 Variable < 50 CDh41/
megakaryoblasts CD 61 pos.

[ characteristic results




Blastic
Plasmacytoid
Dendritic Cell
Neoplasm
(BPDCN)
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Blastic plasmacytoid
dendritic neoplasm
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Other adverse cytogenetics
inv(3)/t(3;3VEVI-1 t(15;17)/PML-RARA

2% 10%
Other MLL fusions
3% 1(8;21VRUNX1-RUNXIT1
MLL-PTD 5%
1%
ASXLT mut
2% Inv(16)/CBFB-MYH11
6%
RUNX1T mut
1%
FLT3-ITD pos/INPMI wt
6%
NPM1 mut/FLT3-ITD neg
20%
Other intermediat

t(3;5/NPM1-MLF1
1%

CEBPA biallelic/FLT3-TD neg

NPM1 mut/FLT3-ITD pos 4%

15% t(9;11)/¢(11,19)
A0



