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—_ _WHOCLASSIFICATION OF MYELOID NEOPLASI_l_/_l_S-A—ND"Z\'ED TE LEUK
(VARDIMAN et al., BLOOD, 30 JULY 2009 VOLUME 114, NUMBER 5)

MYELOPROLIFERATIVE NEOPLASMS (MPN)
Chronic myelogenous leukemia, BCR-ABL1-positive
Chronic neutrophilic leukemia
Polycythemia vera
Primary myelofibrosis
Essential thrombocythemia
Chronic eosinophilic leukemia, not otherwise specified
Mastocytosis
Myeloproliferative neoplasms, unclassifiable

MYELOID AND LYMPHOID NEOPLASMS ASSOCIATED WITH EOSINOPHILIA AND
ABNORMALITIES OF PDGFRA, PDGFRB, OR FGFR1
Myeloid and lymphoid neoplasms associated with PDGFRA rearrangement
Myeloid neoplasms associated with PDGFRB rearrangement
Myeloid and lymphoid neoplasms associated with FGFR1 abnormalities

MYELODYSPLASTIC/MYELOPROLIFERATIVE NEOPLASMS (MDS/MPN)
Chronic myelomonocytic leukemia
Atypical chronic myeloid leukemia, BCR-ABL1-negative
Juvenile myelomonocytic leukemia
r— Myelodysplastic/myeloproliferative neoplasm, unclassifiable

S ——— Provisional entity: refractory anemia with ring sideroblasts and
thrombocytosis



—_ _WHOCLASSIFICATION OF MYELOID NEOPLASMS-A—ND",T\'ETJTE LEUKEMIA
(VARDIMAN et al., BLOOD, 30 JULY 2009 VOLUME 114, NUMBER 5)

S— MYELODYSPLASTIC SYNDROME (MDS)

Refractory cytopenia with unilineage dysplasia

Refractory anemia

Refractory neutropenia

Refractory thrombocytopenia
Refractory anemia with ring sideroblasts
Refractory cytopenia with multilineage dysplasia
Refractory anemia with excess blasts
Myelodysplastic syndrome with isolated del(5q)
Myelodysplastic syndrome, unclassifiable
Childhood myelodysplastic syndrome

Provisional entity: refractory cytopenia of childhood

ACUTE MYELOID LEUKEMIA AND RELATED NEOPLASMS
Acute myeloid leukemia with recurrent genetic abnormalities
AML with t(8;21)(g22;922); RUNX1-RUNX1T1
AML with inv(16)(p13.1922) or t(16;16)(p13.1;922); CBFB-MYH11
APL with t(15;17)(922;912); PML-RARA
S— AML with t(9;11)(p22;923); MLLT3-MLL
AML with t(6;9)(p23;q34); DEK-NUP214
AML with inv(3)(q21926.2) or t(3;3)(q21;926.2); RPN1-EVI1
S— AML (megakaryoblastic) with t(1;22)(p13;913); RBM15-MKL1
S ——— Provisional entity: AML with mutated NPM1
Provisional entity: AML with mutated CEBPA



— WHOCLASSIFICATION OF MYELOID NEOPLAS ACUTE LEUK
(VARDIMAN et al., BLOOD, 30 JULY 2009 VOLUME 114, NUMBER 5)

Acute myeloid leukemia with myelodysplasia-related changes
Therapy-related myeloid neoplasms
Acute myeloid leukemia, not otherwise specified
AML with minimal differentiation
AML without maturation
AML with maturation
Acute myelomonocytic leukemia
Acute monoblastic/monocytic leukemia
Acute erythroid leukemia
Pure erythroid leukemia
Erythroleukemia, erythroid/myeloid
Acute megakaryoblastic leukemia
Acute basophilic leukemia
Acute panmyelosis with myelofibrosis

Myeloid sarcoma

Myeloid proliferations related to Down syndrome
Transient abnormal myelopoiesis
Myeloid leukemia associated with Down syndrome

Blastic plasmacytoid dendritic cell neoplasm



—_ _WHOCLASSIFICATION OF MYELOID NEOPLASMS-A—NU'K&FJTE LEUKEMIA
(VARDIMAN et al., BLOOD, 30 JULY 2009 VOLUME 114, NUMBER 5)

ACUTE LEUKEMIAS OF AMBIGUOUS LINEAGE
Acute undifferentiated leukemia
Mixed phenotype acute leukemia with t(9;22)(q34;q911.2); BCR-ABL1
Mixed phenotype acute leukemia with t(v;11q23); MLL rearranged
Mixed phenotype acute leukemia, B-myeloid, NOS
Mixed phenotype acute leukemia, T-myeloid, NOS

Provisional entity: natural killer (NK) cell lymphoblastic leukemia/lymphoma

B LYMPHOBLASTIC LEUKEMIA/LYMPHOMA
B lymphoblastic leukemia/lymphoma, NOS
B lymphoblastic leukemia/lymphoma with recurrent genetic abnormalities
B lymphoblastic leukemia/lymphoma with t(9;22)(q34;911.2); BCR-ABL 1
B lymphoblastic leukemia/lymphoma with t(v;11q23); MLL rearranged
B lymphoblastic leukemia/lymphoma with t(12;21)(p13;922) TEL-AML1
(ETV6-RUNX1)
B lymphoblastic leukemia/lymphoma with hyperdiploidy
B lymphoblastic leukemia/lymphoma with hypodiploidy
B lymphoblastic leukemia/lymphoma with t(5;14)(q31;932) IL3-IGH
B lymphoblastic leukemia/lymphoma with t(1;19)(q23;p13.3); TCF3-PBX1 /

— T LYMPHOBLASTIC LEUKEMIA/LYMPHOMA



NEOPLASTIC DISEASES OF THE HEMATOPOIETIC SISTEM are the disorder

which develop as the result of a malignant transformation of cells of the

hematopoietic tissue situated in or outside the bone marrow. A certain
—.hematopoietic cell gives rise to a corresponding hematologic malignancy that

reflects the correlation between the classification of the hematologic neoplastic
——disorders and the scheme of hematopoiesis.

HEMATOLOGIC MALIGNANCIES originating from the bone marrow
hematopoietic cells are known as leukemias. Those which develop from the
extramedullary hematopoietic cells (in the lymph nodes, spleen, etc.) are named
malignant lymphomas. There are acute and chronic leukemias.

ACUTE LEUKEMIAS are the neoplastic disorders originating from blast cells.
Chronic leukemias represent the hematologic malignancies, which develop from
the precursor hematopoietic cells maintaining the ability for maturation up to
mature cells. Acute leukemias can’t be transformed in chronic leukemias.

In the majority of countries, in particular in Republic of Moldova leukemias and
lymphomas are approximately equally frequent — by 50%. Malignant lymphomas
comprise Hodgkin lymphoma, non-Hodgkin lymphomas, and histiocytoses. //
Acute leukemias are common in U.S.A., Canada, Israel, Scandinavian countries.
—Inthese states the incidence of acute leukemias ranges from 7.0 to 11.3 cases
——per-100000 population in males and from 5.0 to 7.0 per 100 000 in females.



— ACUTE LEUKEMIAS - are the malignhant disorders"ﬁigrrulting from clonal
proliferation and accumulation of blast cells. Acute leukemias affects persons, of all
ages and occurs more frequently in males. The morbidity by acute leukemias
correlates with age. The incidence in Republic of Moldova constitutes 2.4 \per
100-000 population. Acute lymphoblastic leukemia is common (85%) in children.
Acute myeloid leukemias predominate in adults (85% of all cases).

PATHOGENESIS. Acute leukemias evolve from a single transformed blast cell.
" Neoplastic cell clone suppresses and replaces the normal cell clone. The failure
"""" production of normal blood cells is caused by lack of normal hematopoiesis in th
bone marrow. It is proved, that clinical manifestations of acute leukemias appear
when the number of leukemic cells in organism constitutes approximately one
billion.

CLINICAL PICTURE reflects the abnormalities in the bone marrow and in the blood.

Anemic syndrome includes such symptoms as fatigue, dizziness, dispnea,

palpitation, and pallor, weakness.

Hemorrhagic syndrome is caused by thrombocytopenia and comprises petechiae,

ecchymoses, epistaxis, mucous membrane bleeding (gastrointestinal, etc.),

cerebral bleeding, etc.

Neutropenia may lead to a predisposition to infections which may be focal (such as

otitis, pharyngitis, or pneumonia) or systemic, with the sighs and symptoms of

sepsis.

Proliferation syndrom: The enlargement of lymph nodes is present in about 50% of

——cases, splenomegaly — in 30 %, and hepatomegaly is observed 49% of patients.

—Mediastinal lymphadenopathy is observed in 8% of patients. Blast cells may
infiltrate the skin.
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PATHOGENES :
University, 2012 bgenesis of Acute Myeloid Leukemiz
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" Growing body of evidence suggests that signaling mutations cooperate with specifi

—leukemogenesis. Alterations of the same class are absent/rarely observec y
translocations inculding t(8;21) and inv(16) cluster together with KIT alteratl
~——point mutations in AML1 and CEBPA coincide with FLT3 activating m
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Promyelocytes are heavily granulated
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 May-Giemsa stain, x1000
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 May-Giemsa stain, x1000
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CYTOCHEMICAL REACTIONS IN ACUTE LEUKEMIAS \

" Reaction M1 M2 M3 M4 M5 M6 1, 2, 3;\
Peroxidase + +++ | +++ +++ + + to ++¢ Neg“
Sudan black B + +++ || +++ +++ + + to ++¢ Neg
H
NASDAe - +++ || +++ +++ +++ + to ++¢ Neg
.F"!°."f’e No No No Variable Yes No
inhibition
PASf + + + ++ +4 + ++ to +++
Inter-
Lysozymed Neg Low || Low High Low Neg
mediate

+ = positive in a few cells; ++ = more than 25 % of cells are positive; +++ = 50 % or more of cells are
positive:
BT - cell-acute lymphocytic leukemias often show acid phosphatase positive in the Golgi region (Stein
etal., 1976). Diffuse acid phosphatase reactivity is a characteristic of myeloblasts.
¢Depending on the number of granulocytes.
dArbitrarily, when more than 3 % of the blasts are peroxidase positive, the disease is classified as
~other than acute lymphocytic leukemia.
-Naphthol ASD chloroacetate.
fPeriodic acid - Schiff reaction.

dln serum or urine.



DUINLT IVIRARNNINUVY OV

I

S

—_— ~ Peroxidase stain, x1000




i

DUINLC IVIRARNNINVUVYV OIVIL,

o)
D
a
@
Q
(7]
D
Q
S
Q
(@)
= 9
S |
o =B
QD
(@)
o
&
D
D
0y
@
Q
(7]
D
(7))
Q

| El L



DUINLC IVIANNINNVUVYVY OWVIL A~

- PAS stain, x1000
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Blasts lack
definitive
cytologic and
cytochemical
markers of
myeloblasts
(MPO -), but
express
myeloid lineage
antigens &
resemble
myeloblasts
ultrastructurally

CD (CD|CD

34 (13|33

kappa/
lambda

+/- +/

L

Look like

myeloblasts
without any
maturation.

LR E

-+ +/

-[+




FTAMLE M2
| (myeloblastic
with maturation)

Full range of
myeloid
maturation
through
granulocytes.
Auer rods
presentin
most cases.

CD (CD|CD

34 (13|33

kappa/
lambda

I+ /-

Hypergranular
promyelocytes
, often with
many Auer
rods / cell.

it 1

ggt(15;17)




Myelocytic and
monocytic
differentiation.
Myeloid
elements
resemble M2
AML

CD (CD|CD

34 (13|33

kappa/
lambda

Monoblastic
without (M5a)
or with (M5b)
maturation.
Tissue
infiltration,

++
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CD (CD|CD

13 | 33

Dysplastic
erythroid
precursors
predominate,
and within
non-erythroid
cells, > 30%
are
myeloblasts.
“Chunky” PAS
stain.

+/

10

kappa/

lambda
19

Blasts of
megakaryocyte
lineage
predominate.
Blasts react
with specific
antibodies

| directed

against

|_GPllIb/llla or

VvWF.

+/-




L1orL2
morphology —
scant to
moderate
cytoplasm, few
vacuoles.

INCIVIIA

CD (CD|CD

34 (1333

kappa/
lambda

“Sting of
pearls” PAS
stain

L1 orL2
morphology —
scant to

moderate

TdT,

cytoplas-

mic mu,
| £(1;19),

t(11;23),
t(9:22)




CD |CD|CD

34 (13|33

Clonal
kappa/lambda
stain

L3
morphology,
w/ prominent
vacuoles,
abundant
cytoplasm,
deep
basophilia
“String of
pearls” PAS
stain

- - - - - +- | +/- + - | TdT, CD1-
[+, CD3-/+,
CD4,8
double
positive
or double
negativ

- -[+

Often present

mediastinal
mass.

— JEE——

~Sources:

Cytochemistry, Inmunophenotype, other markers: Laboratory Medicine, University of Washington,
=hitpHewwtabmed-washington.edu/Division/Hematology/leuk.dx.html

Morphology: Handout, lecture notes; Robins Pathologic Basis of Disease, 6" edition, p 6




TREATMENT | AN F 1E LE KEMIAS z

G

I. Remission induction;
Il. Postinduction intensification (remission consolidation);
lll. Presymptomatic CNS therapy (is indicated in children with all
morphological types of acute leukemias, in adults with
acute myelomonoblastic (M4) and monoblastic (M5) leukemias, and

in those with leukocyte count = 50.0 x 10%/1);

IV. Maintenance therapy (3 — 5 years).

I ‘ L




L

’N’i'l!r-; \] AR/

l ERA
’.;;H._" _-il’#"f;-. _d__,..-l'"""
SEAS HU LEURL _
Pazdur R., Coia L.R., Hoskins W.J. et al., Cancer Management AM Multldlsmpllnary Appro
8th Edition. New York: CMP Healthcare Media)




INIJC, 1O A |

'A'._‘_I—.H-wr-

B -

Induction Consolidation

European APL study

ATRA 45 mg/m? PO daily in 2 divided Cycle |
doses for a minimum of 45 d Repeat induction doses of Ara-C and Daun
and a maximum of 90 d

Ara-C 100 mg/m* IV as a continuous  Cycle 2

Ara-C = cytarabine; ATRA = all-trans-retinoic acid; Daun = daunorubicin: IDA = idarubicin;
Mitox = mitoxantrone; MTX = methotrexate; 6-TG = 6-thioguanine; 6-MP = 6-mercaptopurine;
VP-16 = etoposide

infusion x 7 d Ara-C 2 g/m? IV infused over | h
ql2h x 8 doses (days |-4)
6-MP 90 mg/m’/d PO + MTX
15 mg/miwk PO x 2 years
+/- ATRA 45 mg/m?/d for 15 d every
3 months
Daun 60 mgim? IV x3d Daun 45 mg/m? |V on days 1-3
—y or
————— AIDA protocol Cycle |
—— ATRA 45 mg/m? PO daily Ara-C I g/m? IV infused over 6 h
e daily x 4 d
—_— IDA 12 mg/m? IV on plus
— days 2, 4, 6. 8 IDA 5 rnglmzfd IV x4d {3 h after
—— end of Ara-C infusion)
e Cycle 2
E————— Mitox 10 mg/m?*d IV on days |-5
—— plus
—_— VP-16 |00 mg/m* x5 d by I-h
P— infusion 12 h after Mitox
—— Cycle 3
T ——t IDA 12 mg/m? 1Y on day |
—_— plus
W——— Ara-C 150 mg/m? SC q8h x 5 d
— plus
——
—_—— 6-TG 70 mglmz PO qSh x 5d
s
—_—
————— e

e —————— A e

_..._._(.Ea.sz.II-R.,-COIa-LTR.,-HoskIns W.J. et al., Cancer Management: A Multidisciplinary.A
8th :u:uon New York: CMP Healthcare Medize
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ACLITE L YR _ASTIC L _,_FUKEMIAS

e

(source: Postgraduate Haematology, Seventh Edition. Edited by A Victor Hoffbrand, Douglas
R Higgs, David M Keeling and Atul B Mehta. © 2016 JohnWiley & Sons, Ltd. Published

f 2016 by JohnWiley & Sons, Ltd.)

Allowss time fior:

Fertility presermation in males

Assessment of need for targeted

: lﬂmﬂmmmh&mummmﬁmmhﬂpﬂrmmma
—— Hﬂﬂm f remosion status and depth of by MRD
Q
response

——
—_—
—
————
—_— MMMS—? High dosa IV methotrexate 2 years outpatient ther
—— days to cross blood-brain bamier & mercaptopuring >
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(Pazdur R., Coia L.R., Hoskins W.J. et al., Cancer Management: A Multidisciplinary Approach. -
8th Edition. New York: CMP Healthcare Media)

Cyclophosphamide 300 mg/m” infused over 3 hr ql2h x 6 doses (days 1-3)

Doxorubicin 25 mg/m?/d continuous infusion over 24 hr x 2 days to
begin |2 hr after last cyclophosphamide (days 4 and 5)
—— Vincristine |4 mg/m* (max 2 mg) IV on days 4 and ||
—_— Dexamethasone 40 mgf/d days |-4and | I-14
——
e 2
| Alternate g2 1d with
_ Methotrexate (MTX) | g/m* continuous infusion over 24 hr (day |)
e
I—— Ara-C 3 g/m* over 2 hr ql2h x 4 doses (days 2 and 3)
— Leucovorin rescue 50 mg PO at end of MTX infusion and then 25 mg PO qéh
e % 48 hr
—— [l el S e e B S e R R S e e
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Pazdur R., Coia L.R., Hoskins W.J. et al., Caner Management: uItidiscipIinaryAppro I

8th Edition. New York: CMP Healthcare Media)
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Pazdur R., Coia L.R., Hoskins W.J. et al., Caner Management: uItidiscipIinaryAppro I

8th Edition. New York: CMP Healthcare Media)
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RESPONSE CRITERIA  FOR TREATMENT OF ACUTE LEUKEMIAS

—Complete remission: the disappearance of clinical and hematological

evidence of acute leukemia; in the bone marrow aspirates the blast cells
count does not exceed 5%, lymphocytes < 30%.

Partial remission: the disappearance of clinical symptoms of the disease,
normalization of the blood count; in the bone marrow aspirates the blast
cells count does not exceed 20%.

Clinical and hematological improvement: the significant regression of main
clinical syndromes; hemoglobin exceeds 90g/l, mature granulocytes
constitute 22.0 x 1091, thrombocyte count is =2 50.0 x 1091, the absence of
positive changes in the bone marrow aspirates.

Response failure.
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