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AML

Introduction 00:00:15

Features :
Route myeloid leukemia. (ATL) is a. neoplasm characterized by !
* Infitration of the blood, bone marrow, and other tissues.
Proliferative, clonal, poorly differentiated cells of hematopoietic system.
13% of all cancers.
3% of all acute leukemias.
* But, ba% of all leukemic deaths.
* AML is the most common acute leukemia. in older podients, with a. median
oge ok diagnosis of 67 yeors.

Couses :
* Idiopathic (most common.
* Genetic predisposition.
* Radiation.
* Chemicals/other occupational exposures — enzene, chioramphenicol,
pherglbukazone.
* Druss :
L Alkylating agents — Latency period of S yrs (Chr S § D.
il Topoisomerase-Ii inhibitors — Latency period of -3 yrs (Chr 1oas).

Classification of AML :
WHO 30k ngebdneophmw&hamnlm predisposition :

MN with 3ermline predisposi‘c‘\on :
* AML with Bermline CeBPA,
* MK Wwith 3erm|'ne DOX41.

N with germline predisposition + pre-existing platelet disorder :
* MN with germiine RUNXI,
* MmN with germiine ANKRDG.
* N with germliine €TV,



M with Sennline predisposition + other organ dass!umﬁon :
¢ mn with sermline GATRA.
* i with em failure 55ndmmes.

MK with telomere biology disorders.

N with Down/Noonan syndrome.

Down sgndmme ossocioted AML :
* Rge <4 years.
* feute mesamgob\asﬁc Hpe
* mutaion of GATA | gere.

fre mal‘gmn& stotes :

T Wm_‘

-

+ -

- +

* Mutations in DNMT2A, TETA, ASXL,DTRA hos 10 risk of haematological
malignancy and increased risk of Cv mortality,

* ARCH: nge—relo&ed clonal hemodopoiesis.

CHIP : Clonal hematopoiesis of indeterminate potential.

* lcus ¢ Idiopathic cytopenia of undetermined significonce.

1DuS * Idiopathic dysplosia. of undetermined significance.

Diagnosis of AML 7 00:04:39

Cose scenario :
A S0 year old man with fatique and gum bleed since & weeks, C&C 1.0 /13s lac
/ 15,000, peripheral smear reports 80% atypical cells (Shown in panel on right);-
Sow cytometry shows cells +ve for CDAS dim, cmPOY, CO34+, CDI3t, CO33Y,
COIIT+,

Diagnos'ss is AML.,




Flow ca*omeh}j/ immunophenotyping :
* uses antibodies against specific proteins on surface of cells to difSerentiate
leukemic cells from normal cells.
* Side scattered indicates granularity, forward scattered indicates size,
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Ruer rods :
* Auer rods are rod-shaped erystolline structures ‘I“’ ’0»
denved?mn&\eprwmggrmeso%yebd !
cells.

* Auer rods are of considerable diagnostic impor- ¢
&amesm&ueaindicatebofhkhelheageand
the neoplastic nature of the condition observed, (@

nssisnmen&o?- lineage :
WHO 3008 Acute leukemios of ambiguous l'neo.se '

myeloperoxidase (Slow cgtom«rg, mmxohskochems!nj
eyfochemiiny

myeloid, | or
?momegﬁcdﬂerenﬂatbn(oﬁuseposw%rmeoraﬂewtm&

_ the following : CDIC,COM,CO36,LD04 Jusozyme.
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% ! or
| 1 Surface COA.
’ S&ronsw‘?o.ndstrongexpressmﬁaueo.st oneo%’the?ol\owur\g=
CD9a, cg*oplasmlc CDAaa, CoIo,
8. or

weok COI9 and strong expresion of atleast two of the 9olkmh5 i
| CD™M9a, cytoplasmic COAA, O,



WHO 20i6 classification :
It is based on
¢ Clinical presen’mhon.
. morp\'\o\o35
. quogene’dcs.

* molecular features.

Diasnosis :
m (or blood) blast count 230%, except for AL with recurrent genetic
abnormalities.

(ST

il 4(8aD.

it 1nv(i or +(kye).

AML with t{8:21Kq22,q22); RUNX1-RUNX1T!
AML with inv{16)p13.1622) or {16;16Kp13.1;922); CBFB-MYH11
Acute promyslocytic leukemia with PML-RARA
AML with t{8;11Kp21.3:023.3); MLLT3- KMT2A
AML with t16:3p23:q34.1); DEK-NUP214
AML with inv{3§q213626.2) or ti33Kq21.3,q26.2); GATAZ MECOM
AML (megakaryoblastic) with t});22)(p13.3.q13.3); RBM15-MKL1
Provisional entity: AML with BCR-ABL?
AML with mutated NPM!
AML with biallelic mutations of CEBPA
Provisional entity: AML with mutated RUNX!
AML with myelodysplasia-related changes
Therapy-related myeloid neoplasms
AML, not otherwise specified (NOS)
AML with minimal differentiation
AML without maturation
AML with maturation
Acute myelomonocytic leukemia
Acute monoblastic/monocytic leukemia
Pure erythroid levkemia
Acute megakaryoblastic leukemia
Acute basophilic leukemia
Acute panmyelosis with myelofibrosis
Myeloid sarcoma
Myeloid proliferations related to Down syndrome
Transient abnormal myelopoiesis (TAM)
Myeloid levkemia associated with Down syndrome

AL classification

Association of chromosomal abnormalities with specific features :

Invl) (pi319aa) with abnormal BM eosinophils.

1(8;3)) (qaa5034) s Slender Auer rods, CDIRY, increased normal eosinophils,
mge\oid sor comas,

54D ¢ DIC,

LCT) q:aa',qaa), other 1Iga3 abn rmnocg\\c Leatures, &M involvement.



* NPM mutation esPecial\B when co-oecurT ing with FLT3 mutadion ¢
“Cup-shaped” nuclear morphology, high WeC count.

* 8D and (15§ : Younger age.

* DelSq, deltq, TPS3 mutation : Older age.

APML = 00:14:48

A subtype of AML. There is block in mueloid differentiation ot the promyelocyte
level.
Blast Promyelocye Myelocye
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Neutrophil Band Metamyelocye

“myeloid difSerentiation

Peripheral smear indings :
* Normal promyelocyte : Less prominent nucleoli, Primary (azurophilic)
granules, nucleus with immadture chromodin,
* Abnormol promuelocute : Apple core/butterfly wing nucleus, prominent violet

3ramles hcg’coplasm

Uypogranular ANL-MI - mmm o p

. Wmh%ndingo?ﬁﬁmﬁasgofcel\saeumhoslwm

_‘d =Y

e Normal promuelocute. Abnormal promuelocute.

k Faago\ cell.



Numerous abnormal prorny-
Low white blood cell count. elocutes readily identified on

| operprenibbodsmenr.
nbnonmlpromgelocgk%wﬂh ;
rumerous red o purple cyto- \ff.eguhrweusmsrm ;
; tions sparser and finer com-
plasmic granules that are typ- pared with the hypergranular .
weally dosker and larger than o |
~ normal neutrophil granules. ~

5 \dentioble Pogpot/matchstiok | Fogapt cells with multiple ouier
| cells with numerous auer rods. rods less commonly seen. |
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AML-3v

Tgpical characteristics in Slow cg’come’crg :
* Intense MPO posi'ci\rrtB.
* AutoSuorescence on CDAS on X axis and side scattered cells on the y axis.

[Urgated] (DS PCS.S 7SS T

.
!/\

i

AR\
~ ) LS

ey g gy g X
W w w w
CON Y Y




. F\owcﬁ&ome&vgpo&{eminnPNL!A : : -3 ¥ :
o A O 8+ 00

. COI3+ CO33+ COITH, coM Band
m 0117
iil. COllb-, corr® ot conr con conr
co%™ co3r™ €0y cony” com
018 co18 o1 015
COt1b oMb cotn™
o6 o1

Saining 3. COM / CO117/CO45/CO13.3)
Staking 5. CO16/ CO13/ CD4S /CD11b

Fla»cgtom{rghm

Pathogenesis :

Pathogromic of APML is 1S/17 translocation/PiL RARA,

This translocation was given by Janet rowley m.o. (9as - 3013).
Normal cellular functions :

RARA:

* RAR-alpha interacts with RxR .

* Normal RAR-a—RXR heterodimer recruits corepressor (CoR) or coactivakors
(Com) complexes o the chromatin level to differentially requlate transeription
of its target genes.

PrL
* Present in specific nudlear structures called nuclear bodies (Nes).
* Promotes apoptosis, and acts as o tumor suppressor.

APL PML-RARA degradation by RA/As APL+ RNVAS
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Gt PL RARA gene pathogenesis. '

Mutotions :
* NP, biallelic CegPA — ood prognosis.
* FLT3 mudotions — gither 1TD (bad prosnosis.) or THD (uncertain prognos's).



ALT3-1TD — Occurs preferentiolly in CN-AML.

FLT3 allelic ratio (number of mutated alleles to wikd-type olleles) is more
relevont (Rllelic ratio is determined by ONA-Fragment length anolysis. AUC of
ALT3-ITD / AUC of ALT3-wild type).

Ratio <0S = low allelic ratio (AR) — &pod prognosis.

Ratio 205 - h‘\sh allelic ratio — pad prognosis.

Clinical features of AML 00:26:44

Salient features :

Fotique (S0%).

Anorexio. and weight loss .

Fever with or without an identifiable infection (10%).
Signs of abrormal hemostasis (S%) :

eleeding , easy bruising,
Petechioe.
eone pain.
Lgmpkudempo&ng.
of blasts; Oi
Biopsy de:n::lr :‘:Rm&\:b;&: :p‘gfr::;o? &l‘:/m?iem;t&
| upperdermis(erenezone). | |
Rx same as underlying disease. Steroids.

AL features.



Myeloid sarcoma 00:28:54

general features :

* extramedullary collections of myeloblasts.

* SKin, LN, &IT, soft tissue, and testis,

* Association with monosomy 7, Msomg 4, ’«isom5 8, a3 rearrangement,
inversion(le], (8all.

* May precede or coincide with blood and/or &m involvement by AL,

" ™S patients typically develop blood and/or Bm involvement quickly
thereafter and cannot be cured with local Rx (radiation or surgery) alone.

Risk stratification of AML 00:30:03

ELN 3017 rigk stratification of AML :

Complex CT& :

7=3 unrelated CT& abn Lin absence of (851, inV I, (ei9), +O50), Inv(3), AML with
BCR-ABLI],

Monosomal karyotype :
. |monosom5(excepklosso¥xor~/)+laddiﬁomlmonosom5.
* 1 monosomiy + | additional structural CT& abn (except CAF AL,

H99D + adverse risk mutations : Count it as (9D

RUNXI, ASXLI, TPS3 should not be counted Sor prognostication, if &heg oecur with
fovourable risk CTe,



RISK CATEGORY® . GENETIC ABNORMALITY
Favorable 82 1Kq2222), RUNXI-RUITI
in 16181022 o H1B.16Kp13.1422, CBFB-MYHI!
Matated NPM 1 wihout FLT2TD o with LT 1O
Biabolc muated CEBPA
Itemediate  Mutated NPMJ and FLTHTD

Wild-type NPM! without FLT3-TD or with FLT3-T DM
(wlo adverse-risk genetic lesions)

19,1 1Np21.3q23.3); MLLT3-KMT2A!

Cytogenetic abnormalities not classified as favorable or
adverse

Adverse t5SNpZ.q3A.1); DEK-NUP214

tiv;11q23.3); KMT2A rearranged

119:22034.1;q11.2); BCRABLI

invi3)q21.3q26.2) or 1(3,3)(q21.3:q26.2); GATAZ,
MECOM(EVIT)

5 or delSql; ~7; -17/abni17p)

Complex karyotype," monosomal karyotype'
Wild type NPM1 and FLT3-[TD!

Mutated RUNXP

Mutated ASXLP

Mutated TP53*

Prognostic factors :,
* Pakient reloted,
* Roe.
.. Comorbidities : \mb‘nl‘x&g to give intensive chemo.
il. Intrinsically more resistant disease : Higher number of mutations, CHIP
§ mds.
* Poor eECOG-PS.

Disease reloted :
L %&ogenehcs
* 405§D have o very good prognosis (8% cured).
* CBF-ATL - (853D, invlie) have a. good prognosis (Ss% cured) (exception — KT
mutokions).
’ MoC,T&abnormalikg — 40% cured,
* TPS3 mutation, complex karyotype, H19), InV(®), or =1 —> Very poor progno-

Sis,
a. Antecedent MOS/MPN,

3, Oj'copen'n durotion
* Lesser CR rate in potients who have had anemia, leuksopenia, and/or
thrombocytopenia for 3 months before the diagnosis of AML.



4. Hyperleukocytosis (>100,000/microL) : Rick of early CNS bleeding ond
pulmonary leukostasis.

Molecular prognostic markers :

Prognostic molecular markers in AML are not mutually exclusive § oten occur
concurrently (»80% patients have ot least »=a prognostic gene mudations), the
likelihood that distinet marker combinations may be more informative than singje
markers

GENE SYMBOL | GENE LOCATION | PROGNOSTIC IMPACT

NP1 mutations %1 "Favorable

CEBPA mutations 16131 Favorable

RIMTD 1312 Depends on allelic ratio and
NPMI mutational status

KT mastation &K Adverse

AT 1312 Unclear

Genes Encoding Transcnption Factors
RUNXT misgations deun

Wl mutations 1ipl3

Genes Encoding Epigenetic Modfiers

i

ASXL! mutations 2q112 Adverse
ONMTA mutations %3 Adverse
gtam(mu QUL 158 Adverse
KMTA-PT0 g3 Adverse
TET2 mustations qn Adverse

“This Loble exciudes acuts promysiocytic leviamia

S S e

domain; WHO, World Heslth
Treatment 00:35:35
Pre treatment evaluation :

Diagnosis :

* CeC: median WAL 15,000, I/3d - <SK, 30% - 7llae, <S% —» fleukemic leu-



Kemio.
Platelet <lac in 1% (/4th with <ask).
em aspirate, biopsy, Sow-cytometry, CTé,

Fitness ¢
* LFT, RFT (especially uric ocid, calcium, Puring catabolism
* creat, phosphorus).
* Coagulotion — PT, PTT, Fibrinogen, D-di- K i
Fe x""m\ Xanthine oxdase
* Cardiac — £cho or MUGA scan.
o Viral markers. 0 peeeeereeeeseeseeeeeens
: Uric acid :
* Blond groupiig, |, oo sems e e

Future : HLA matching, crgopreser\/aﬁon Urate oxidase |, l
: rasburicase
of leukemia. cells, sperm cryopreservo-

Allantoin
tion. Wiy esceton
Purine catabolism.
Response ossesment :
Definition of CR :

Achievement of CR is associated with better outcome and longer survival
ANC. 21000/ micro L.

Plotelet count 2100,000/micro L (Hb is not considered in determining CR).

am blasts <%, without Auer rods.

Circulading blasts should be obsent. AWnouSh rare blasts may be detected in
the blood dur'ms MOorrow resenero&ion, ’cheg should disappear on successive
studies.

extramedullary leukemia. should not be present.

Principles of treatment :

Rx divided in 8 parts : Induction 5 Consolidation.
Induction t‘nero.pg : To induce CR.
Consolidodion chemokherapg : Prolong survival and achieve cure.

Induckion chemothempb :
Intensive chemotherapy (CT) — 3 regmen
* 1days Ara-C (00-a00mg/ ma/d continuous infusion) + 3 days DaunoMyein

(loOms/ ma/d).

* CR rokes : Young (Lboﬁrs) —» 0-80%, Eiderly ft —> 30-60% CR.
* Rest have induction deodhs or drug resistant leukemio.



* Cytarabine : Cell eycle specific (S-phase) becomes phosphorylated intracel-
lularly to an octive triphosphate form Interferes with ONA synthesis.

* Anthracyclines : Cell-cycle non-specific (ONA intercalators);inhibition of topoi-
somerase 1|, leading to DNA breaks,

Consolidation or Post-remission Rx in favourable risk AML ¢ IDAC/HIDAC
* Durable CR-I is eritical o lona-—term survival in AML.
* without further theropy after induction, virtually all potients relapse.
* Consolidation RX is given to eradicate residual leukemic cells to prevent re~
lapse.
HIDAC (3 g/m3, every la h on D, 3, ) or I0AC (IS g/ma).
* Number of eycles : a-4.

Consolidation or post-remission treatment in Intermediate or high-risk AML :
* HAllogeneic HCT is the best relapse-prevention strategy currently availoble
for AML.
* why transplant ?
L Once AML relapses, it is +5pica|\5 resistant to cnemotnieTapy.
il. Hence, allogeneic HCT in CRI is o fovoured strateqy,
* why allogeneic HSCT, it autologous HSCT has less transplant-reloted
mortality ? Relapse rote is less due to graft-versus-leukemio. efSect.

Novel agents :
FOA approvals in 30I7
* gemtuzumob ozogamicin
* enasidenib,
* midostaurin.
* CPX3S.

eemtuzumab ozogamicin : ;
* 15eP/ 3011, FOR approved. MYLOTARG®

(gemtusvmad wogam <
o oo biss )

* Indicodions : 8 g
B

L Adults with newly diagnosed CO33+ AL, [epa—
i 23 yrs with CD23+ AML re|apsed P4 re?—ractorg. :




midostaurin
AT inhibitor,

s

Rydapt® =

(midostaurin) prs

Capsules (25mg)

e oy

346 iRt capnsmy

Cortrtty 2 paciy saetaiving X8 copuoios aark

-
U NovarTIS
midostaurin tablet

CPX-3S It VYXEDS

* FOR approved for elderly (bo-T5
years) it patients with - AML or
AML - MRC.

* A nano scale liposomal co formulation
of eytarabine and doundrubicin ok o.
55ner3'sﬁc S} molar radio.

* Taken up preferentially by humon
leuksemio. cells, ensuring intraceliular
delivery of the optimal dose.

. !—Upo!hesized thot preferential up-
toke into leukemia cells boosts efSi-
cacy while maintaining a. very favorable non hemadologieal toxicity proWile.

‘aderlﬂ AML :
elderly wulnerable : Consider lower intensity ﬂ\emp&
* Hypomethyloding agent (decitabine or azacitidine) + Venetoclax.
* Low dose cgcomb'ne + Venetoclox
* IDH or IDHA inhibitor, i mutated.
* G@emtuzumob single agent.
¢ preferobly investigational therapy,
elderly frail : Best supportive care/palliative care.

Supportive care :
* maintain o. platelet count above 10,000/ micro L.
i, 7a0000/micro L - febrile patients and during episodes of active



bleeding,
il. ¥50000/microL - hyperleukocytosis.,
* maintain Hb >7-8 g/dL
L >7-8in active bleeding, DIC, or CHF, shock, elderl&
* Leukodepletion : To delay alloimmunization, febrile reactions (FNHTR), Crw.
Irradiation : To prevent TR-GVHD.
Antifungal prophylaxis : (Anti-mold agen) Posaconazole.
* FN:istline — Antipseudomonal penicillin + nmimslgcoside.
* emprrical vancongcir\/&eicop\anin = when o add. gram positive cover
i Catheter-related infection.
ii. Hypotension or shock,
iil. Booun colonizodion with methicillin-resistant Stophawureus (MRSA).
iv. Skin infections.
V. Pneumonio.
Vi Quinolone prophylaxis.
* empirical antifungols : I} fever persists beyond S days.
* Growth factors : useful in consolidation (Post-remission setting).
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Relapsed refractory AML 00:55:36

Treatment :
* Length of CR-1is predictive of response to salvage chemo&hempg treatment



i, IF CR-1 713 months : Better prognosis as a drug-sensitive disease and
moy respond to same chemorkhemp&
il. Remember : All patients in relapse setting should undergo Allo HSCT in
CRa.
* \F CRI wa months or post-Allo HSCT relapse : Need innovadive approaches on
clinical trials.

Newer drugs for AML :
* BCL A inhibitor : Venetoclox.
* 1DH | inhibitor : osidenib, IDH & inhibitor : Enasidenib.
* Newer RT3 inhibitors : Sorafenib, midostaurin, Gittertinib, Quizartinib.
* Hedgehog inhibito : Glasdegib.
* Anti-CD33 : Gemtuzumab oogamyein.
* Liposomal Downorubicin + cytarabine : CPX-35I (Vyxeos).
* DOTIL inh, HDAC inh, BET inhibitors.

Risk stratification of APML 00:57:47

sanz stratification :
It includes LR, IR HR.
* LR :WBC <0, platelet 740.
* 1R : WBC I0, platelet 740,
* HR : WBC IO, Platelet <40.
modified Sanz (LR HR) :
* WBC <I0 Vs YI0.

Low risk APML :
¢ Induction : ATRA + ATO '\SS'Nen.
* Consolidation : ATRA + ATO is given.
* maintainance is not given in low risk APML.

High risk APML :
* Induction : ATRA + ATO+ Anthracyclines.
* Anthracyclines is given to prevent differentiation syndrome.
* Consolidodion ¢ ATRA + ATO.
* As per latest guidelines maintainace is not necessary For high risk APML.



Complications of freatment of APML :
ATRA:
induces differentiation of leukemic cells with +0Sy7).
Differentiation syndrome
* as% cases, usually in first 3 weeks of treatment.
* C/F: Fever, fluid retention, dyspnea, chest pain, puimonary infiltrates, pleural
and pericardial efSusions, hypoxemia.
* Whappens due o adhesion of ditterentioted neoplastic cells 4o the pulno-
nary vasculature endothelium.
* Treatment : Steroids — Dexamethasone iomg Iv 8D, ATRA discontinuadion
temporarily (in renal failure or severe respiratory distress).
. n‘\or‘\nl&a 2 10%.
* Prevention : Pmp\fglachc steroids.

Treatment of relapsed APML :
molecular, cytogenetic, or clinical relapse should be salvaged with ATO and che-
mo +/- ATRA

Latest changes in AML 01:02:46

WHOS AML with defining genetic abnormalities :
All classes will have <a0% blasts except :

* Acute myebid leukemia. with BCR:ABLI fusion.

* Aeute myeloid leuksemio. with CE&PA mutadion.

* feute myeboid leukemia, myelodysplasio. - related



Acute promyelocytic leukaemia with PML:RARA fusion
Acute myeloid leukaemia with RUNX1:RUNX1T1 fusion
Acute myeloid leukaemia with CBFB:MYH 11 fusion
Acute myeloid leukaemia with DEK:NUP2 14 fusion
Acute myeloid leukaemia with RBM15:MRTFA fusion
Acute myeloid leukaemia with BCR:ABL 1 fusion
Acute myeloid leukaemia with KMT2A rearrangement
Acute myeloid leukaemia with MECOM rearrangement
Acute myeloid leukaemia with NUP98 rearrangement
Acute myeloid leukaemia with NPM1 mutation
Acute myeloid leukaemia with CEBPA mutation
Acute myeloid leukaemia, myelodysplasia-related
Acute myeloid leukaemia with other defined genetic alterations
WHOS AML classificadion

AML - MR (Myelodysplosia. related) :
The diagnosis of AML-MR requires thot the following 3 criteria. are met:
* 2 30% blasts in blood or marrow
* Presence of at least one of the following :
L History of MDS or MDS/MPN.
il. One or more Cﬂ&osene’c'\c or molecular abnormalities.
* Absence of the following :
i History of exposure to eytotoxic therapy,
il. History of mﬂebproli?erahve neoplasm.
iii. Criteria for AML with defining genetic abnormalities.
iv. Criteria. for myeloid neoplasms associoted with germline predisposition

P ks b itk
9 TV

Complex karyotype (1 3 abnormaldies)

5q deletion of loss of 5q due 10 unbalanced vansiocation

Monosomy 7 7q deleton, or loss 0f 7 due to unbalanced Usnsiocation
11q deletion

12p deletion or oss of 12p due 1o unbalanced ransiocation

Honosomy 13 or 13q deletion

17p deleticn of k033 of 17p due 10 UnbalaNced UansICALON
Isochvomosome 17q

I Kpgh s

Detining sematis mutations
ASKL 1
(8%
(2404
sl
s [ 7RUNXT |
$IAGZ o 2
ViAN ]
LRSRZ

%&oéehéﬁc abnormalities

NEET SS Medicine* v1.0 + Marrow 1.0 » 2023



"\33‘0\(1 neoplasms post cytotoxic therapy (MN-pCT) :
Fulfills eriteria for one of the myeloid neoplasms (mgeiodﬂqnlashc
neoplasms,myelodysplastic/myeloproliferative neoplasms/acute myeloid
leukaemio).

* History of eytotoxic therapy (eytotoxic agents listed below ) ¢

1. Nﬁgiaﬁ'\g agen\s :
Melphalan, eyclophosphamide, nitrogen mustard, ehlorambuci, busulfan,
carboplatin, cisplatin, dacarbozine, procarbozine, carmustine, mi’comgcin g
thiotepa, lomustine.

a. ionizins radiation {hempg :
Large felds containing active bone marrow.

3. Topoisomerase |\ inhibitors :
gtoposide, teniposide, doxorubicin, daunorubicin, mitoxantrone, amsacrine,
acﬁwc‘n

4. Others:

* Antimetabolites, thiopurines, mycophenolate motetil, fludarabine.

* Antitubulin agents (Usually in combination with other agents) : Vineristine,
vinblastine, vindesine, paclitaxel, docetaxel.

* PARAI inhibitors.
methotrexate has been excluded,

ngeloid neoplasms associated with sermline predisposition §

y with position without a pre-existing platelet disorder or organ dysfunction
+ Germine CEBPA P/LP varant (CEBPA-associated famikal AML)
» Germlng DOX41 P/LP varant®
» Germine TPS3 P/LP varunt® (Li-Fraumeni syndrome)

with germline predisposition and pre-existing platelet di

« Germing RUNX 1 P/LP vacant® (tamial platelet duorder with a5sociated myeloid makgnancy. FPD-MM)
« Germiing ANKRD26 P/LP vanant® (Theombocytopenia 2)
» Germline ETV6 PALP vanant® (Thicmbocytopenis $)
Mysloid with germiine predisposition snd potantial ergan dystunctl
» Germbine GATAZ P/ vanant (GATAZ -geficency)

+ Bone marrow tadure syndromes
* Severe congental nevticpena (SCN)
» Shwactumar Dumond syndiome (505)
+ Farcon: ansema (FA)
* Telomers biviogy Cisoidens
* RASCpaUes (Newroflromatoss type 1 CEL syndrome Noonan syndiome o Noonan syndrome ke duaoideis'®)
* Dowr syrdiome®®
« Germline SAMOS F/LF vanant (MIBAGE $yndrome)
* Germiing SAMDSL F/LF vanant (SAMOY -1¢lated Alaxa Pancytopenia Syndrome)
* Bualiehc germing BUM PALF vanant (Bloom syngioms)

Classification of muyeloid neoplasms



MIRAGE 55ndrome :
Rare disorder characterized b}j six core Yeatures :

. mgelodgsp\asia.

ATXPC :
Atoxia. pomg&open‘\a 35ndrmne due to SAMDIL

Infection.
Restriction of Smwth.
Adrenal hgpop\asia.
Genital phemkg,pe&
a\’ceropaﬂw&

tt is due to SAMDY mutodion.

mutadion.

mLsmT:

¥
miRAGE/ATXPC/mLSmT

mge\odgsp\asia ond leukemio. 55ndrome with monosomy 7 due to SAMDIL
mutotion.

WHOS AML classification - Summary and workup approach

Any blagcs ‘L )

AML with
defining genetic
abnormalities
PML:RARA
RUNX1:RUNXTT

1

CBFB:MYH11

) DEK:NUP214 q
RBM15:MRTFA
KMT2A+

MECOM+

- NUP98+

L
h S

220% blasts 220% blasts

220% blasts

BCR:ABL1

Post-cytataxic therapy Germiine predispasition



€LN 3034 :

2022 ELN risk categorization

[ misk Catogory Genetic Abnormality

8.21XQ22.922 1 YRUNX1-RUNXIT1

16X 13 1922) or H16.16Xp13 1:q22VCEF8 MYMT1
M.tsted NPM T without FLTHTD

OZiP in-rame mulated CEBPA

M.atod NPAMT® with FLT3(TD

Wid-type NPT with FLT3TD

9. 11Kp21.3.623 I¥MLLTI KMT2A

Cy tc andior nailBes not classified as favoradie of adverso

16.9Xp23.934 1YDEK NUP214

A(v.11923 3yKMT2Arearranged

D 22)(q34 1:911 2¥BCR-ABL 1
8.18)Xp11:p13YKATBA: CREBSP

(3%q21 3926 2) or ¥3.3X021 3626 2) GATA2 MECOMEVT?)
3q26.2.v)yMECOM E V11 eerenged

-6 or del{5q). -7. -17/abn{17p)
c haryotype, haryotype

Muloled ASXLT BCOR, E2H2. RUNX1 SFIB1 SRSF2 STAG2. UZAF1, or ZRSR2
Mutsted TPS3

® o o o

® ® o 0 ¢ e 0 0 0 0

Note:

» The ELN AML risk classification has been developed based on data from intensively treated patients and
may need modifications for patients receiving less intensive therapies

» Initial risk assignment may change during the treatment course based on the results from MRD analyses

LN 30aa AL ¢
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Prior MDS . Germling
Thorapy soivied MOSMPN predupasiion’
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ACUTE LYMPHOCYTIC LEUKEMIA
Defenition 00:00:10
Lymphoid development
Naive pool m”mﬁ”m%uy
g oM
A" v @
P > @
2 NN =4
Initial part of & cell happens in Bone marrow.
Initial part of T cells happenstance in Thymus.
g
Or'g'r\: §

Arises from hematopoietic progenitorshbonemrrow(arr\)
Couses Bm infkration(me) leading to ¢ oS,
Less commonly — presentodion due +o tumor bulk — LN or



Hematology 00

orgaromegaly or Cx sumptoms.
Incidence and n3e=

Children: most common nnlisnanqj

Peak age: 3—4 years

Adults: incidence 0.7 to 18/100,000 per yeav.

Younger adults: I-1S for the oge group IS—a4 years,
decreasing thereafter.

elderly people incidence increases to .3 for age >6S years.
The frequency of immunological, cytogenetic, and genetic
Sub‘tgpes changes with age.

Ph+ ALL) BCR/ABL translocadion is observed in half of elderly
e—l‘meage patients.

gtiology’

Less well known predisposing factors than AmL.
lonizing radiation
Chemicals, including prior chemo&hempg.
Congenital Disorders.
Kinefelter’s syndrome
Fanconi’s anemia(inherited Bone marrow failure syndrome+
DNA repair syndrome), Ataxia. telangiectasio, Bloom's
syndrome (DNA Repair Syndromes)
Neurofbromatosis
Down's syndrome: 30x increased incidence of leukemia. (ALL
in childhood or AML ot an older age)
Genetic predisposition: identical twin of a. leukemic child has
Sx rigk of acute leukemia
Infections (implicated in & lymphoid neoplasias)
® Human T-cell leukemia virus | (HTLV-D: Adult T-cell

|euhemia/|3mphom
* gpstein-Barr virus: Burkitt’s lymphoma. (endemic
§ African W)
8 Clinical Presentation 00:08:25

General systemic effects (ever, lassitude, pallor)
C/F due o marrow involvement
*  Anemia (Fatique, pallor, dyspnea, CHP



Chronic Myeloia
Leukemia

*  Leucopenia. (fFever, infections)
*  Thrombocytopenia ( easy bruisability, petechiaes, ICH)
¢/F Srom Lymphoid System Infitration
* Hepatomegaly
*  Splenomegaly
* Lymphadenopothy
c/F of extramedullary Invasion
*  CNS (< S% of childhood ALL)
Signs and symptoms of parenchymal involvement.
Raised ICP.
*  &enitourinary tract (testis, priapism, ovary, Kidney)
* @l tract (Typhlitis, bleeding)
*  eone (as% patients hove bone pains)
*  SKin
e-LeL (Lymphoblastic Lymphomoy:
mediastinal masses are rore.
extranodal sites- more common
Lymph nodes alone (3 percent)
Osteolytic bone lesions (36 percent), skin (a3%), mediastinal
or pleural disease (1%),bone marrow (3%), gonads (%), heod
and neck (4%), or Kidney and digestive system.

00

Work up 00:11:12
Steps in diagnosis
Acute leulsemia. — yes or no ?

Peripheral smear (blasts might be seer)

Bone marrow aspirate morpholoag

which ype of acute leulksemio. ?
Cytochemistry (NPO- acute muyeloid, PAS - ALL, NSE - AML
and ALL

Fbukcljtome’«}j or mnmphenokgpng

Prognostication (and treatment choice)
Cytogenetics (conventional and FISH)
molecular — PCR, N&S

Active space



Hematology 00

Leave Feedback

TABLE 108-1 Laboratory Values at Diagnosis of Acute
Lymphoblastic Leukemia (ALL)

ALL
NO. 1213*

Initial white blood cell count <10 1%
b 10 10-50 3%
>50-100 8%
>100 16%
Neutrophils (x 10%L) <50-100 12%
<100,000 16%
Pistelets (x 10} <20 2%
2140 2%
41-100 2%
>100 2%
Hemoglobin (g/cL) < 0%
-9 B%
7 >9 %

Leukemic blasts in peripheral bload 0% 8%
25-15% 3%
>15% 36%

Leukemic blasts in bone <50% 4%
marrow 51-90% 5%
>90% "%

Source: Nata from three consecitive German Multicenter Trials for Adult AL
(GMALL).

Aleukemic Leukemia. where no blasts are seen.

Bone marrow aspirate and b‘\opsg
Bone marrow aspirates are important for :
® morphology
*  Flow-cytometry or immunophenotyping (IPT)
. %’cogenehcs - conventional Hargotgprg
*  molecular panel — PCRS or N&S
Bone marrow aspirote morphologg :
*  Heavily packed with blasts >90% of the nucleated cells.
®  Normal hemopoietic elements aresreoﬂg reduced or
absent.
Biopsy: Hypercellularity with replacement of fat spaces and
normal elements by infiltration with leukemic cells.

ooeds oAy



00 Chronic Myeloid
Leukemia
f : $
Morphology ‘
. Lymphoblasts vary from small cells with
scant cytoplasm, condensed nuclear
& chromatin, and indistinct nucleoli to /arger
# cells with moderate amounts of cytoplasm,
dispersed chromatin, and multiple nucleoli
Few azurophilic cytoplasmic granules may
be present
Auer rods are absent
ACUTE LEUKEMIA MARROW
“Monotony”, Absence Normal Forms
Cﬂ‘cochemisknj
Blasts show ”chmlﬁg“/ block POSR’NRH on periodic acid Schifs
(Prs) staining
Varioble positivity for NSE, So0
universal negativity for myeloperoxidase (MPO)
Block/chunky Positivity
“ 3
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