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What are the Leukemias?

A Neoplasms of leukocytes or their
precursors

A Accumulation or proliferation of
leukocytes in the bone marrow

A May or may not have increased leukocyte
count in the peripheral blood
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Acute Leukemia
A accumulation of blasts in the marrow




Estimated New Leukemia Cases and Deaths
usS, 2008

New Cases Deaths

Leukemia 44,270 21,710
AML 13,290 8,820
ALL 5,430 1,460

CML 4,830 450
CLL 15,110 4,390
Other 5,610 6,590

American Cancer Society. Cancer Facts & Figures 2008. Atlanta: American Cancer Society; 2008.



AML: Epidemiology
Incidence of AML Increases with Age
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Available at: http://seer.cancer.gov/statfacts/htmlfamyl.html and
http://seer.cancer.gov/statfacts/html/alyl.html. Accessed April 8, 2008.



AML: Epidemiology
Risk Factors

Genetic Disorders Down syndrome Patau syndrome
Neurofibromatosis Fanconi anemia
Klinefelter syndrome Kostman syndrome

Shwachman syndrome

Benzene Embalming fluids
Pesticides Herbicides
Cigarette smoking

Physical & Chemical
Exposures

Radiation Exposure Both therapeutic and nontherapeutic radiation

Chemotherapy Alkylating agents
Topoisomerase-Il inhibitors

* Anthracyclines
* Epipodophyllotoxins
Taxanes

Deschler B, Liibbert M. Cancer. 2006:107:2099-2107.



Secondary AML

Alkylating/XRT Topoisomerase
Il inhibitors




Sources of Radiation Exposure
From: MCEF Report Mo, 93

Other
- Dcocupation 0.3%
- Fallout = 0.3%

- Muclear Fuel
Cycle 0.1%

- Misc. 0.1%

Radon (55%)

Matural Sources (excluding Radon) (26%)
B tedical Xorays (11%)

B tuclear Medicine (4%)

O Consumer Products (3%)

B Cther (<1%)




Classification (FAB system)

Designation Morphology Incidence| Cytogenetics
(%)

\[@] Unknown 5
M1 Undifferentiated myelocytic 15
M2 Myelocytic 25 t(8;21)
M3 Promyelocytic 10 t(15;17)
M4 Myelomonocytic 25 Inv (16)
Mb5a Monoblastic 5 Del (5), Del (7)
M5b Well differentiated monocytic 5
M6 Erythroleukemic 5
M7 Megakaryocytic 5




Diagnosis
Symptoms

A Non-specific - fatigue, weakness, bruising,
fever, and weight loss

A Central Nervous System

I Headache, nausea/vomiting, blurred vision, and
cranial nerve dysfunction

A BonePain

A Abdominal Fullness
I Hepatomegaly,splenomegalyor both

A Oliguria
A Obstipation




Diagnosis

Physical Findings

A Pallor and Petechiae

A Sternal Tendernessand Lymphadenopathy
A Miningismus (symptomsof meningitis)

I Often Indicates CNS involvement and is more
commonin ALL and M4 and M5 AML

A Ocular Hemorrhages
A Gingival Hyperplasia - Most commonin M5

A Bleeding
I Often seenin patients with M3 AML

A Infection




Diagnosis

Laboratory Findings

A Anemia

A Thrombocytopenia

A

I 90% of patientswill havea decreasedlatelet count
Leukocytosis

I The WBC count is elevatedin 1/3 of patients, normal in 1/3
patients,and low in another 1/3 of patients.

Bone Marrow
I Cytogeneticabnormalities
T Blastcells> 30% of the nucleatedcells

Electrolyte imbalances (Hyperuricemia, hyperphosphatemia,
hyper or hypocalcemia

Increase coagulation times (PT, PTT) and decreasedfibrinogen
seenin M 3 subtype

Auer Rods
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Prognostic Factors

FAVORABLE
A Young age
A FAB types M2, M3, M4
A t(8;21) and t(15;17), inversion of chromosome 16

UNFAVORABLE
A Older age
A Aneuploidy
I Trisomy 8, deletion of chromosomes 5 and/or 7
A Hyperleukocytosis, leukostasis
A Prior hematologic disorder



AML: Age and Outcome

Complete
response

Median overall
survival

(months)

18.8
(14.9 - 22.6)

9.0
(8.1-10.2)

6.9
(5.4 -7.7)

3.5
(1.4 - 6.1)

Median disease-
free survival
(months)

21.6
(15.8 - 25.5)

7.4
(6.5 - 8.8)

8.3
(6.3 - 10.2)

8.9
(5.8 - 10.8)

Mortality within
30 days of
induction

Appelbaum FR, et al. Blood. 2006;107(9):3481-3485.

2.7%

11.2%

20.0%

31.6%




AML: Prognostic Factors
Frequency of Cytogenetic Risk Groups

Karyotype

Favorable t(8;21)
inv16
t(15;17)

Intermediate Diploid,-Y

Unfavorable -5/-7
+8

11923, 20g-,
other

Jabbour EJ, et al. Mayo Clin Proc. 2006;81(2):247-260.

Frequency (%)

5-10
5-10
5-10

40 - 50

20 - 30
10
10 - 20



AML: Karyotype and Prognosis

Results from Cancer and Leukemia Group B (CALGB 8641)
Overall Survival Patients Age 15 - 86 with Untreated AML
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AML: Karyotype and Prognosis

Results from ECOG 3489 / SWOG 9034
Overall Survival Patients Age 16 - 55 with Untreated AML

* Comparison of 3 post-remission therapies:
— Allogeneic bone marrow transplant
— Autologous bone marrow transplant
— Consolidation chemotherapy
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AML: Molecular Mutations and Prognosis

Mutation Impact

Normal Cytogenetics
NPM1' T survival
CEBPA? T remission duration, OS, and DFS
FLT3ITD3# ! remission duration & OS

FLT3-TKD high-level T survival

BAALC?2 T resistant to induction
chemotherapy and | OS

MLL- PTD? | remission duration

Good Risk Cytogenetics

C-KIT® T relapse risk & 4 overall survival
(OS) in patients with t(8;21)

ITD = internal tandem duplication; PTD = partial tandem duplication; TKD = tyrosine kinase domain

High-level mutations: > 26% mutants

'Falini P, et al. Biooc 2 459 ' 0o( *Frohling S, et al. Blood. 2002:100:4372-
4380; *Déhner, H. H '
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mutkIT (n = 18)

mutkiT

witkIT (n = 40)

Probahility of Predicted Survival

Proportion Relapsed

Years

Fig 2. Pradicted cverll survval of patients with (18] acconding t2 the mutational
status of K0T (e, wilc-typs KT [wWikIT] vany type of KT mutation [mut& T, adjusted
for sex, The 2- and Boyaar survival estimates for the wikiT group are B1% (26% CI,
TO% to QA% and T4% (95% CI, 62% 10 909 varsus 449 (95% CI, 24% 1o 79%)
and Z2% (95% C, 14% to 73% ) for the mutklT group, respectivaly.
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Fig 1. Curnulstive incidence of ralapse of patients with ire(18) according to tha Years
rutational status of KIT, (&) Patients with wild-ype K0T (wiETT) varsus thoss with
any type of KIT rmutation (mut&ITl. (B) Patients with wik/T versus those with a Fig 3. Curmulative incidence of ralapse of patients with t(8;217) according

rmutation in exon 17 (mutkTT7 7 and those with a sole rmutation in exon 2 (mutkITE. to mutational status of KIT {ie, wild-type KIT [wtkiT] v any type of KIT mutation
) ' ) ' [t &)







