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Histiocyte
Small Cells Intermediate Cells Large Cells
Small round @ ;
(Lymphocyte) Lymphoblast
(Convoluted Lymphoblast) Large non-cleaved
@ (Centroblast)
Small cleaved
(Centrocyte) @
@ Small non-cleaved
(Burkitt’s lymphoblast)
Plasmacytoid small lymph Immunoblast
(Immunocyte) (Immunoblast)
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(Monocytoid lymph)
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Host response The malignant cell
(Reed-Sternberq)

Plasma cell
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Blood Film morphology:

- A characteristic feature on PB smear is bluish
background and red cell rouleaux formation
due to hypergammaglobulinemia. Rouleaux
formation may interfere with blood grouping.

- Differential count may show neutropenia with
relative lymphocytic predominance and few
plasma cells. In plasma cell leukemia, plasma
cells are 2 20% in PB.

- A leucoerythroblastic blood picture is
observed in a minority of cases.
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a. The mature-type myeloma:

- Cytoplasm: abundant, deeply basophilic
cytoplasm with a perinuclear clear area or
‘hof’ representing Golgi zone.

- Nucleus: eccentrically-placed nucleus with
coarse chromatin and no nucleoli.

b. The immature-type myeloma:

-Size: Larger than typical plasma cells.

- Nucleus: Larger nucleus, which may be
centrally or eccentrically located, finely
dispersed nuclear chromatin, one or two
prominent nucleoli. They may be bi-or
multinucleated.

- Cytoplasm: Light blue cytoplasm.

- Pleomorphism may be seen.




c. The intermediate-type myeloma:

- The plasma cells exhibit features
intermediate between mature and immature
types of myeloma.

- They have moderately dispersed chromatin
and occasional small nucleoli; several have
lobated nuclei, and two are binucleate.
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d. The plasmablastic myeloma:

- Plasma cells are atypical with a high nuclear-
to-cytoplasmic ratio.

- The nuclei have dispersed chromatin and
contain small nucleoli.




- Intracellular accumulations of
immunoglobulins may produce distinctive
morphological features such as:

* Mott cells or morula cells (numerous ‘grape-like’
pale bluish cytoplasmic inclusions)

* Dutcher bodies.

* Russell bodies (round hyaline inclusions in
cytoplasm).
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- These features also occur in reactive
plasmacytosis.
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2. Bone marrow biopsy:

- Large clusters or sheets of plasma cells on BM

biopsy are highly suggestive of a neoplastic rather
than a reactive disorder.

- A staging system has been proposed based on
percentage of marrow space replaced by myeloma in
bone marrow trephine biopsies:

 Stage I: Less than 20% of BM is replaced by
plasma cells.

* Stage ll: 20 to 50% of BM is replaced by plasma
cells.

« Stage lll: More than 50% of BM is replaced by
plasma cells.

- The extent of involvement in BM biopsy sections
usually reflects the overall tumor burden. There
appears to be good correlation between histologic
stage, clinical stage, and prognosis




3. Immunophenotypic analysis:

Normal Plasma Cells:

1. Bright CD38 expression. CD38 expression is not specific for plasma cells, as it is seen at various
levels on virtually all other nucleated marrow subsets, but normal plasma cells express higher levels

of CD38 than any other normal hematolymphoid cell population.

2. Express CD138, and this antigen is essentially specific for plasma cells among hematolymphoid
cells.

3. Positive for CD19 and CD45.
4. Negative for CD20 and CD56.

5. Normal plasma cell populations express polytypic cytoplasmic immunoglobulin, with kappa:
lambda ratios in the range of 1-2: 1, but occasionally as high as 4: 1 in reactive plasma cell
proliferations.

6. Additional immunophenotypic findings in normal plasma cells include bright expression of CD27
and CD81 and lack of CD28, CD117, and CD200.



Neoplastic Plasma Cells:

1. PCM cells express CD38 and CD138, but CD138 expression tends to be brighter and
CD38 dimmer than in normal plasma cells.

2.CD19 is absent in about 95% of PCM cases.

3. CD56 is positive in 60% to 80%.

4. CD45 decreases with maturation of plasma cells, and variability of CD45 expression
is a common feature in myeloma; the plasma cells with the brightest CD45 represent
the proliferative compartment.

5. Monoclonal kappa or lambda light chains

6. CD20 is expressed in approximately 10% to 20% of PCMs.
7.CD117 is positive in 30%.

8. CD200 s positive in 60% to 75%.
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Lymphoplasmacytic lukemia




y

:
Ll
.
i

R g
-

e, 4
s A

Oy i) Jobanslly (5.5 OSg) Sapmindd G 5 5 U3 ey Sadpbes 1 2 laiS ) 0 (sl YY-19V JS2
D o 0395 rillS S ygeo 4 Qb g 2ins e GLA Sudte ASTy gk 23wz O 13 S CDI38 U e g o g

& -



Myeloide Lineage
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Alternative Urinary
Name Designation®? Enzymatic Defect Metabolites
Mucopolysaccharidoses
Hurler, Schele, MPS | o-L-iduronidase Dermatan sulfate, heparan sulfate
Hunter MPS Il Iduronate sulfatase Dermatan sulfate, heparan sulfate
Sanfilippo A MPS IlIA Heparan sulfate N-sulfatase (sulfamidase) | Heparan sulfate
Sanfilippo B MPS 1IIB a-N-Acetylglucosaminidase Heparan sulfate
Sanfilippo C MPS IIIC Acetyltransferase Heparan sulfate
Sanfilippo D MPS D N-Acetylglucosamine é-sulfatase Heparan sulfate
Morquio A MPS IVA Galactosamine 6-sulfatase Keratan sulfate, chondroitin 6-sulfate
Morquio B MPS IVB p-Galactosidase Keratan sulfate
Maroteaux-Lamy MPS VI N-Acetylgalactosamine 4-sulfatase Dermatan sulfate
Sly (arylsulfatase B)
MPS VI B-Glucuronidase Dermatan sulfate, heparan sulfate, chondroitin
I 4-sulfate, chondroitin 6-sulfate
Mucolipidoses i
Sialidosis ML Sialidase (neuraminidase) Glycoprotein fragments
I-cell disease MLII UDP-N-acetylglucosamine: Glycoprotein fragments
glycoprotein N-acetylglu-
cosamininylphosphotransferase.
thus Acid hydrolases Jack
phosphomannosyl residues.)
Pseudo-Hurler MLl As for ML Il but deficiency s incomplete | Glycoprotein fragments
polydystrophy
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Death i1nclusion




- _
Green Neutrophilic Inclusions are
Freljuently Associated With Liver Injury

and May Portend Short-Term Mortality
in Critically Ill Patients @




Key steps in diagnosis of AML:

1. Evaluation of an abnormal CBC for possible AML (usually step 1 for the
pathologist):

- Confirm HP failures, assess for blasts/blast equivalents (see step 2), and
dysplasia.

i. WBC: non-specific; in AML can be low, normal, or high.
* ANC: severe neutropenia characteristic of HP failure; typical in AML, but
exceptions occur.
* Circulating blasts: variable number and percent in AML, but key feature to assess
in blood.

ii. RBC features: severe anemia characteristic of HP failure, an expected feature
of AML.

iii. Platelets: severe thrombocytopenia characteristic of HP failure




2. Identify morphologic blasts and blast equivalents in blood (and
subsequent bone marrow, if performed):

* Morphologic assessment of nuclear features key for “blast” designation.

* Distinguish from blast look-alikes and other immature hematopoietic cells.

* Consider APL specifically; alert clinician if suspected based on morphology of
immature cells and CBC data.

* Cytochemistry, flow cytometric immunophenotyping, genetics can all be
performed on blood as needed.
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3. Bone marrow examination: often performed to address differential diagnoses from blood
assessment or for protocol requirements.

4. Determine lineage of blasts/blast equivalents:

- Morphology(nucleus and cytoplasm).

- Cytochemistry.

- Immunophenotype.

- Consider APL specifically and alert clinician if suspected.

5. Enumeration of blasts/blast equivalents by morphology and differential cell count:
- Blood (percentage; threshold 220%)

- Bone marrow (percentage; threshold 220%): blast count <20%, but Auer rods or other
distinctive morphology suggests AML

- Unique situations compromising blast count:
* Fibrosisand/or necrosis.
* Predominance (250%) of erythroid lineage.
* Marked hypocellularity.
* Technically poor specimen.




6. Assess all lineages for dysplasia: (core biopsy better for megakaryocyte
assessment).

7. Identify biologic subtypes of AML based on:
- Distinctive morphologic features (eg, multilineage dysplasia).

- Recurrent cytogenetic subtypes.

- Molecular assessment for NPM1 , CEBPA , and FLT3.

- Prior chemotherapy/radiation.

- Antecedent hematologic disorder.

- Constitutional disorder (eg, Down syndrome or other constitutional disorders).

8. For cases lacking diagnostic biologic features, exclude other differential
diagnostic possibilities.

9. Lineage-based classification for AML, NOS cases lacking identifiable biologic
features.




t184 Blasts, Blast Equivalents, Other Immature Cells in Blood and Bone Marrow

Cell Type

Key Morphologic Features Cytochemistry

Immunophenotype/Comments*

M eloblasL

Large nucleus with finely dispersed chromatin and variably MPO+
prominent nucleol
Relatively high nuclear/cytoplasmic ratio

Variable number of cytoplasmic granules, may be
concentrated in imited portion of cytoplasm

CD34+,CD134+', CD334', MPO+, HLA-DRs4,
vCO11c+, wCD4A5+, CD117 usually +

Nuclear chromatin slightly condensed; nucleol variably

Strong, uniform  CD13+, CD33+, MPO+, wCD45+, CD34-,

rominent, nucleus often eccentric, and Golgi zonemay ~ MPO+ HLA-DR-
apparent | Loss of HLA-DR and acquisition of strong

N:mﬂfﬂmdcx‘wmsm 0'800"08 that may be more CD15 and CD11¢ associated with maturation

tspersg roqoh SYp- Gradual loss of CD33 also characterizes
Blast equivalent in APL anly | successive maturation stages
In APL, intense cytoplasmic granularity usually present £034 usually negative in hypergranular
Nuclear configuration variable, but nuclear folding and variant; often positive in microgranular

lobulation characteristic of microgranular variant of APL variant

Moderate to low nuclear to cytoplasmic ratio, nuclear NSE+ CD34-, HLA-DR+, CD13+, CD33 bright +,

chromatin finely dispersed with variably prominent
nucleoli; nuclei round to folded

Abundant, slightly basophilic cytoplasm containing fine
granulation and occasional vacuoles

CD36/CD64 coexpression, vCD4+, CD11c+,
wCD45+

Usually CD34-
Occasional cases moderate CD45+




Sﬁgm.zot;ondonsed nuclear chromatin; variably prominent  NSE+
nuc

Abundant finely granular blue/gray cytoplasm that may be
vacuolated

Very monocytic appearance with nuclear immaturity
Consistant blast equivalent in AML

CD36/CD64 coexpression, HLA-DR+, CD13+,
CD33 bright +, vCD144+, CD4+, CD11c4,
CD45+

Relatively high nuclear/cytoplasmic ratio PAS+

Nucleus round with slightly condensed chromatin, nucleok
variably prominent

Moderate amounts of deaply basophilic cytoplasm that may
be vacuolated

Included In blast percentage only in acute erythroid
leukemia

ast Highly variable morphologic features; often not ~ NA

Blastic plasmacy-
toid dendritic cell*

@

recognizable without special studies

May be lymphoid-appearing with high nuclear to
cytoplasmic ratio

Nuclear chromatin fine to variably condensed

Cytoplasm may be scant to moderate, is usually agranular
or contains a few granules; blebbing or budding of
cytoplasm may be evident

Blasts may form cohesive clumps

Variable morphology; not identified in either normalbone ~ MPO-
marrow or AML

Often not recognizable without immunophenotyping NSE-

May be lymphoid-appearing

May show cytopiasmic tadpoles

Glycophorin A+, hemoglobin A+, CDT71+,
CD34-, CD45-, MPO-, myeloid antigens
negative

CD117 often positive

CD34-, CDA1+, CDB14, CD33 bright +, CD13-,
HLA-DR- (or dim)

Progressive maturation characterized by loss
of CD34 and acquisition of CD42 and von
Willebrand factor

CD&+, CD56+, CD123+, CD43+, CDA5+,
HLA-DR+, vTdT+
CD123 not specific; seen in subset of AMLs

(Discussed in detail in Chapter 19)
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2. Cytochemistry:

i. Myeloperoxidase (MPO):

* Myeloperoxidase is an enzyme located in the
azurophil (primary) granules of myeloid cells.

* MPO positivity appears as coloured granules in the
c&topl,asm of cells mainly at the site of enzyme activity
(Golgi zone).

« All the stages of neutrophil series show MPO
positivity.

* In monocyte series azurophil granules are smaller and
MPO activity stains less strongly and appears late

during maturation.
« MPO is never seen in lymphoblasts.
 The main use of MPO is to distinguish AML from ALL.

* MPO is positive in AML subtypes M1, M2, M3 (strong
positivity), and M4




&
- _

MPO (right) & Sudan black (left)
showing intense localised positivity
In blasts


http://www.hmds.org.uk/insets/821d.htm
http://www.hmds.org.uk/insets/821d.htm

ii. Sudan black B (SBB):

« Phospholipids in the membrane of neutrophil granules
are stained by SBB. SBB positivity parallels that of MPO
in neutrophil Series.

lii. Estrases:

1. Chloroacetate esterase (CAE) (a.k.a. specific
esterase):

» The reaction is present in_all cells of neufrophil series
(though less sensitive than MPO and SB&} and IS
negative in monocyte series.

It is commonlg used in combination with non-specific
esterase (NSE) for diagnosis of leukemia with both
myeloid and monocyte components (AML M4). Both
esterases (CAE for myeloid and NSE for monocytic
components) can be demonstrated in the same blood
ﬁlm;t.thls is called as combined or double esterase
reaction.




2. Non-specific esterase (NSE) reaction
(usually demonstrated by ANAE or ANBE):

 a-naphthyl acetate esterase is an enzyme that is
present in large quantities in monocytic cells.

« It is present in small amounts in myeloid and lymphoid
cells.

« The non-specific esterase reaction is intensely and

diffusely positive in monocvte series and is sensitive to
sodium fluoride.

« ANAE/NASDA gives a characteristically strong diffuse

reaction in monocytic leukemias (M4 & M5) and gives a
localized pattern in M6 & M7.

« Esterase reaction is sensitive to inhibition by sodium
fluoride in monocytes. It is partially inhibited in M4 and
totally inhibited in M5.
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BLAST CLASSIFICATION

Type 1
Ty?ical myeloblast with open chromatin and prominent
nucleoli, immature deep blue cytoplasm without granules.
Type 2
Similar to type one + presence of up to 20 discrete

azurophilic granules.

Type 3
Similar to type one + numerous azurophilic granules.



Classification of AML:

I. FAB classification:

Category

MO: Minimally differentiated AML

M1: AML without maturation
M2: AML with maturation

M3: Acute promyelocytic leukemia

M4: Acute myelomonocytic
leukemia (AMML)
M5: Acute monocytic leukemia

Mé6: Acute erythroleukemia

M7: Acute megakaryocytic leukemia

<3% of blasts have MPO or SBB staining, but there is expression of myeloid antigens on
flow cytometry

>90% of myeloid cells are blasts; >3% of blasts positive for MPO or SBB

>10% of myeloid cells have maturation to promyelocytes or later stage; 230%
myeloblasts

- Hypergranular (75%): Predominant cell is abnormal promyelocyte with large
cytoplasmic granules or numerous Auer rods.

- Microgranular (25%): Abnormal promyelocytes with small granules and folded nuclei.

Monocytosis in blood; 220% of marrow cells are monocytic.
- M4Eo: Abnormal eosinophils with large basophilic granules present in marrow.

- M5A: >80% of marrow cells are monoblasts.
- M5B: Predominance of promonocytes.

>50% of nucleated marrow cells are erythroid precursors; >30% of nonerythroid cells
are myeloblasts.

>50% of myeloblasts express megakaryocytic markers by flow cytometry.



IV. AML, NOS

AML with minimal differentiation

AML without maturation

AML with maturation

Acute myelomonocytic leukemia

Acute monoblastic/monocytic leukemia
Pure erythroid leukemia

Acute megakaryoblastic leukemia
Acute basophilicleukemia

Acute panmyelosis with myelofibrosis

V. Myeloid sarcoma

VI. Myeloid proliferations related to Down syndrome
Transient abnormal myelopoiesis (TAM)
Myeloid leukemia associated with Down syndrome




Il. The 2016 revision of the WHO classification:

I. AML with recurrent genetic abnormalities

AML with t(8;21)(q22;922.1);RUNX1-RUNX1T1

AML with inv(16)(p13.1q922) or t(16;16)(p13.1;q22);CBFB-MYH11
APL with PML-RARA

AML witht(9;11)(p21.3;923.3);MLLT3-KMT2A

AML witht(6;9)(p23;q34.1);DEK-NUP214

AML withinv(3)(q21.3926.2) ort(3;3)(g21.3;926.2); GATA2, MECOM
AML (megakaryoblastic) with t(1;22)(p13.3;913.3);RBM15-MKL1
Provisionalentity: AML with BCR-ABL1

AML with mutated NPM1

AML with biallelic mutations of CEBPA

Provisional entity: AML with mutated RUNX1

Il. AML with myelodysplasia-related changes (AML-MRC)

IIl. Therapy-related myeloid neoplasms




Acute myeloid leukemia with recurrent genetic abnormalities

AML with t(8:21)(q22:q22): RUNXI1-RUNXITI

AML with mv(16)(p13.1g22) or t(16:16)(p13.1:q22) CBFpB-MYHI1
APL with t(15:17)!q22:q23): PML-RARA

AML with t(9:11)(p22:q23):MLLT3-MLL

AML with t(6:9)(p23:q34): DEK-NUP214

AML with inv(3)(q21:q26.2) or t(3:3)(q21:q26.2): RPNI1-EVII
AML (megakaryoblastic) with t(1:22)(p13:ql13): RBM15-MKLI1
Provisional entity: AML with mutated NPM1
Provisional entityv: AMI with mutated CEBPA
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Pathogenesis of Leukemogenesis

Accumulation of multiple genetic
hits:

Class | and class || mutations (Double

1182 Class | and Class Il Mutations in AML

hit hypothesis)

Class I: Pro-proliferative signal e.g.,
FLT3, JAK2, KIT

Class II: Impairment of cellular
maturation e.g., PML-RARA, CEBPA,
RUNX1-RUNX1T1

Class | Mutations Class Il Mutations
(Proliferation) (Impaired Differentiation)
FLT3 PML-RARA

KIT RUNX1-RUNXITI

RAS CBFB-MYHI]

PTPNII MLL fusions

JAKZ CEBPA

*The mechanism of leukemogenesis for NPM] mutations remains
somewnhat unclear

Aefarence: Vadimn 2008y




P. Smear AML






Myeloblast with auer rod

d
\

-







Perform peripheral blood differential count
and 500-cell differential count on bone marrow

]|

vl

of all nucleated cells

Assess erythroblasts as percentage

I Erythroblasts <50% I

|

S

Assess blasts as a percentage of
all nucleated cells (NC) and look
for specific features of M3/M3V

Y
Blasts =30% of

NC or features of
M3/M3V present

!

AML Mo-M5, M7

N

Count monocytic
componentt and
granulocytic
component as
percentage of NEC

|

Categorize as
MO-M5 or M7

-

"

Blasts <30% of
MNC and features of
M3/M3V absent

< ;

| Erythroblasts >50% |

Assess blasts as a percentage of

all non-erythyroid cells (NEC}*

S

S

| Blasts <30% of NEC |

| Blasts 230% of NEC |
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Blast

Promyelocyte

~CD45
CD34
CD117
CD13
CDh33

Myelocyte

Metamyelocyte

Band

Neutrophil

CD66b
CD64
CDI15
CD65

~CDI1b
CDllc
CD66a
CD24

CD16

- CD35
CD87

CD14

CD10
CD157
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Blast Promonocyte Monocyte

CD45 e
CD34 [

CD13 I B
CD33 — == eaaS ]
HLA-DR © T
CD64
CD15
CDl11b
CD36
CD4
CD14
CD16




& AMLMS \ [“true hist NHL|

HLA-OR HLA-DR

CD13/CD33 (CO13CD33)
CD11bic (CD1)
cD14 (CD11b/k)
cD15 (CD14)
cD36 (CD15)
(CD36)
\ cDées8

matamyelocyte granulocyte

myeloblast promyelocyle myelocyte

coN17 CD13/CDa3 CD13/CD33 CD13/.CD33

(HLA-DR)
[(aul] CD34 CD13/CD33 cD11b co11b co11b
co117 (CD185) CD15 CO15 CD15
CD133 (€D16) co16 CO66b
CO13C033 CDo6b CDB6b cD16

- AML-MO |

roblast throayt
'":;’m. mcosrs“

‘---------------------00

cD71 CD235a
cD173
CD23isa
3
@ ....... - ————— ‘é\~
megakaryoblast megakaryocyle platelets
D1 CDa6 CDa6 CcDas
C (CD89) CcD8 cDo
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T /—CFU-M Monocytic Precursor

CFU-GM
¥ CFU-G— Granulocytic Precursor
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CFU-Meg * Megakaryocytic Precursor
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——Jp transformation event %:Q.O M7



FAB Immunological marker

AML with minimally differentiated CD13,CD34, HLA-DR,

CD33,CD117,CD2,CD7, TdT

AML without maturation CD13,CD14,CD33, CD34

AML with maturation and with CD34,CD56

t(8;21)

Acute promyelocytic leukemia CD13,CD33, HLA-DR absent, CD34
negative

Acute myelomonocytic leukemia CD13,CD34,CD11b,CD11¢,CD14,CD33
with abnormal eosinophils and
inversion 16

Acute monocytic leukemia and CD14,CD4,CD36,CD64
11923 abnormalties

Erythroleukemia Glycophorin 7, Transferrin receptor
CD71

Acute Megakaryocytic leukemia ¢CD41,cCD42b,cCD61




Markers of precursor cells

Myeloid markers Monocyte markers

TdT* HLA-DRt CD34+

MO0 Pos. or
neg.
M1 Pos. or
neg.
M2 Neg.
M3s§ Neg.
M4 Mainly Pos. or
neg. neg.
M5 Mainly Pos. or
neg. neg.
Me** Neg. Pos. or Pos. or
neg. neg.
AML 10-20% About 30-40%
overall pos. 70% pos. pos.

CD13 CD33 CD117 CD15 CD11b CD14

Pos. or Mainly Mainly Mainly
neg. neg. neg. neg.
Mainly Pos. or Mainly

neg. neg.
Pos. or Mainly
neg. neg.

Pos. or Mainly Mainly

neg. neg.

Pos. or

neg.

Pos. or Pos. or Mainly

neg. neg. neg. neg. neg.
Mainly Pos. or Mainly Neg. Neg.
neg. neg. neg.

60-90% 70-90% 60-70% 40-70% 50-60% 15-40%
pos. pos. pos. pos. pos. pos.

*Also positive in acute lymphoblastic leukaemia (ALL) with the exception of the minority of cases with mature-B phenotype.
tAlso positive in ALL of B lineage and in occasional cases of T-lineage ALL.
$Also positive in many B-lineage ALL but not mature B-ALL.

8CD9 positive.
**CD36 and anti-glycophorin positive.
t1CD9, CD36, CD41, CD42a, CD42b, CD61 positive.



Common symptoms of

Leukemia
Systemic Psychological
- Weight loss "'/— - Fatigue
- Fever - Loss of appetite

- Frequent infections

Lymph nodes
Lungs 6/ - Swelling
- Easy shortness , _
of breath i ok - ——Spleen and/or liver
ol s D - Enlargement
Muscular | A Skin
- Weakness - Night sweats
. 8 - Easy bleeding
Bones or joints — and bruising
- Pain or b - - Purplish
tenderness , : 4«2 patches
| o Nntr o1 or spots
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Leukostasis in AML

Thornton, KA, Levis, M. FLT3 Mutation and Acute Myelogenous Leukemia with Leukostasis. N Engl J Med 2007; 357:1639. Copyright ©2007
Massachusetts Medical Society



CYTOCHEMICAL FEATURES OF AML

SUBTYPE |MPO/SBB |SE NSE

AML-MO | _ _ 3

AML-M1 + + ¥

AML-M2 |+ + B

AML-M3 |+ + )

AML-M4 |+ + +

AML-M5a |_ = "

AML-M5b | _ _ +

AML-M6 + _ +/_

AML-M7 Strongly + using acetate
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Blasts 230% of bone marrow nucleated cells

Blasts 230% of bone marrow non-erythroid cells*

<3% of blasts positive for Sudan black B or for myeloperoxidase by light microscopy

Blasts demonstrated to be myeloblasts by immunological markers or by ultrastructural
cytochemistry

*Exclude also lymphocytes, plasma cells, macrophages and mast cells from the count.
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AML-MO:{m0: MINIMALLY DIFFERENTIATED)

« Distinguished by absence of visible granules in cytoplasm of blast.

* Negative —ve reactions with cytochemical stains.

* Positive +ve for myeloid lineage markers.

CD13 CD33.







AML-M1 (AML WITHOUT MATURATION)

« AML variant and is most common in adults and in infants less then 1
year.

* 50% cases show leucocytosis.
» Lack of cellular maturation.

* Predominant cell in peripheral blood is poorly differentiated
myeloblast.

« Vacuoles may be present.
+ Platelet are generally decreased.

« A few blast may have scanty azurophilic granules or Auer rod is



2. AML without Maturation:
- FAB type: AML-M1.

- Blasts exhibit myeloid features by
morphology (granules, Auer rods)
and/ or cytochemistry (MPO+).

- The blast percentage exceeds 90%,
and there is no significant
maturation of these leukemia cells

(maturation < 10%).

- Myeloid lineage confirmed by flow
cytometric immunophenotyping.
Aberrant features are common.

- No recurrent cytogenetic
abnormalities
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Blasts 230% of bone marrow cells

Blasts 290% of bone marrow non-erythroid cells*

>3% of blasts positive for peroxidase or Sudan black B

Bone marrow maturing monocytic component (promonocytes to monocytes) <10% of
non-erythroid cells

Bone marrow maturing granulocytic component (promyelocytes to polymorphonuclear
leucocytes) £10% of non-erythroid cells

*Exclude also lymphocytes, plasma cells, macrophages and mast cells from the count.
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PB film of a patient with M1 AML showing blasts, some of which
are heavily vacuolated
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Blasts >230% of bone marrow cells

Blasts 30-89% of bone marrow non-erythroid cells

Bone marrow maturing granulocytic component (promyelocytes to polymorphonuclear
leucocytes) >10% of non-erythroid cells

Bone marrow monocytic component (monoblasts to monocytes) <20% of non-erythroid
cells and other criteria for M4 not met




AML-M2. (MyELOBLASTIC LEUKEMIA WITH MATURATION)

+ Presence of more differentiated cells in the bone marrow with maturation.
« Condition is more common in adults.
+ Leucocytosis in 50% of cases.
« Thrombocytopenia
* Myeloblast are predominant cell type in peripheral blood.
« Bone marrow is hypercellular.
« Azurophilic granules in variable amount.
 Auer rods a azurophilic granules are common.
Phi bodies:

Phi bodies are variant of auer rods but are smaller and not necessarily
in rod shaped.



BM film of a patient with M2 AML showing unusually
heavy granulation of neutrophils and precursors




3. AML with Maturation:
- FAB type: AML-M2.
- 2 20% blast threshold.

- 2 10% of cells are promyelocytes, €
myelocytes, metamyelocytes, or neutrophils. D

- Monocytic component < 20%. '

- Although dysplasia is common in AML with
maturation, both the extent of dysplasia
and the cytogenetic findings cannot fulfill
AML with MDS-related changes criteria.

- Key differential diagnostic considerations
are: MDS with excess blast -2 and AMML.
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