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APL: evolution over time

> 1957: FirSt descri ption as AM L'entity Hillestad ,Acta Medica Scandinavica

Acta Mediea Neandinaviea. Yol, CLIX, fase, INI, 1952,

From the Medical Department A, Rikshospitales, Oslo, Physicun in chief: Prolmasor
. A, Owren,

Acute Promyeclocytic Leukemia.

By

-

LEIF K. HILLESTAD.

{Bubmitled for publication Augwat 13, 1957.)

The moat outstanding chinical feuture is it very rupid downhill course. This
i due Lo & severe hleeding tendeney caused mainly by t'ihrinnl}-ni;ﬁ {Astrup 1954,
Macfarlane and Pilling 1946) und in purt by the acconipanying thrombocytopenia,
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The most outstanding chnical tcu.turc 15 1ts very rapid downhill course. This
is due Lo a severs bleeding tendeney caused mam]v by f’lhl’lﬂ(l]}'ﬂt* (Astrup 1954,
Macfarlane and Pilling 1946) und in purt by the accompanying thrombocytopenia.
The white Blood cell picture in the peripheral hlood resembles thai of the mare
chronic forma of leukemia, as it is dominated by promyclocytes and myeloeytes
ouo with very few myeloblastia.
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Thrombo-Hemorrhagic Syndrome of APL
Variability of Clinical Manifestations

Catastrophic internal hemorrhage
— Intracranial, pulmonary, other

Muco-cutaneous hemorrhage

Thrombosis

- DVT, cerebral, myocardial, cerebral, splanchnic, other
Laboratory DIC only

None of the above



Continuing Early Death in APL
Population-based studies

Study ED rate (< 30 d)
Swedish Registry? 29 %
SEER (USA)2 17 %
Stanford University3 26 %
Canadian Registry* 22 %

Lehman, Leukemia 2011; 2Park, Blood 2011; 3McClellan, Haematologica 2011; 4 Paulson, BJH 2014



APL- characteristics

» Coagulation disorders :

» Morphology: M3, M3v

» Flow cytometry (CD33+,

t(15,17)(q22,912)
—n

ql?

» Cytogenetics : t(15;17)

ql2

» Molecular biology : PML
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The PML/RAR« fusion protein
Why so important in diagnosis and treatment

e Unique to APL (disease halimark)
e Strongly correlated with pathogenesis
e Targeted by specific therapies

e Detection predicts response to treatment

e |deal marker for residual disease monitoring



APL-epidemiology

> Rare disease
> 0.14 cases /100000/ year in EU

> And in Belgium D Sant et al , Lancet Oncology,2014

» Belgium cancer registry 2009-2013

Flemish Region Brussels Capital Walloon Region
(2009-2013)  Region (2009-2013) (2009-2013)

Haematological malignancies Layer R=rare N CR N CR N CR N CR

ACUTE MYELOID LEUKEMIA AND
RELATED PRECURSOR NEOPLASMS

Acute promyelocytic leukemia
(AML with t(15;17) with variants

AML 2

Label Layer Belgium (2009-2013)

1,481 4.70 217 3.90 854 4.85

59 0.19 13 0.23 33 0.19
1,410 4.48 202 3.63 816 4.63



> Ethnic factors
-Incidence elevated in Hispanic population in US

(Dores et al, Blood 2012)

> Correlaticn With BM I (Tedesco et al, Ther Adv Hematol2011)

> Frequently secondary
-15% in APL2006 trial (adesn, pes 2013)
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Responses with anthracycline chemo

BLOOD The Journal of Hematology

VOL. XLI, NO. 4 APRIL 1973

Acute Promyelocytic Leukemia: Results of Treatment
by Daunorubicin

By Jean Bernard, Marise Weil, Michel Boiron, Claude Jacquillat,
Georges Flandrin, and Marie-Frangois Gemon

Jean Bernard: Daunorubicin + massive platelet transfusions

> Up to 80% CR, 40 to 50% prolonged CR
OuO
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Results with chemotherapy

alone
Therapy years % CR % Res
DNR alone (83-87) 72.0 7.0
IDA alone (88-89) 82.0 3.5
IDA alone (89-93) 76.0 8.0
VS
IDA+AraC 67.0 12.0
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All-trans retinoic acid (ATRA)

» Vitamin A derivative, employed in Chinese traditional
medicine

» 1988: All transretinoic acid (ATRA)

» 90% complete remissions, through differentiation of APL cells (Huang,
Blood, 1988)

Untreated leferentlatlon by RA
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Treatment of APL: evolution over time

» 1991: ATRA+ chemotherapy better than chemotherapy

alone ( Fenaux ,ASH plenary 1991, Blood 1993)

»90% CR, 25 % relapses
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Definition of risk categories. GIMEMA and
PETHEMA

»2000: Risk-assessment, “Sanz-score” (san, siood, 2000)

Low risk (N = 53)

1 .
‘  Intermediate risk (N = 115)
> WBC >10.000/mm3 " Y
High risk (N = 49)
:5‘0.6
E 0.4 - — Molecular relapse "censored”

> Platelets <40.000/mm3

— Molecular relapse "uncensored”
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Survival of APL patients in the pre and post
ATRA era

1997-2012
S
2
2
&
20 - Chemotherapy era
0 : ; ' : . .
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Time (months)

Fenaux et al, 1993; Mandelli et al, 1997; Sanz et al, 1999; Burnett et al, 1998;Tallman et al 2002,
Asou et al, 2007; Lengfelder et al 2009, lland et al, 2012



Treatment of APL: evolution over time

» Treatment of APL: ATRA + chemotherapy

80% of the patients cured

» Early death (9-30%)
»> Relapse (5-20%)
» Death in CR (5%)

» Therapy related MDS and AML (1-2%)



Arsenic trioxide (ATO) in APL

Agent used in traditional Chinese medicine for the treatment of
various conditions

High efficacy of ATO in APL reported in 1992 by a Chinese study,
confirmed in a randomized US study

Approved by FDA for relapsed APL in 2000
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ATO and ATRA
Two targeted drugs in APL
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APL0406 randomized trial

Acute Promyelocytic Leukemia
Low/intermediate Sanz risk
(WBC <10 x 10°/L)

\f)\

Lo-Coco et al. NEJM 2013




Arm A

Arm B

@
OIOlO
® INSTITUT

JULES BORDET
INSTITUUT

APL0406 randomized trial

Induction

ATO + ATRA vs. AIDA

Consolidation

Weeks: 1-4

9-12 17-20

ATRA
Weeks: 1- 2 5-6 910 1314 1718 21.22 25.26
: Maintenance
- Induction Consolidation (Duration 2 yrs)
ATRA: IDA: MITOX: IDA: 6-MP:
45 mg/m*/day 5 mg/mv 10 mg/m* 12 mg/m? 50 mg/m*/day
until CR days 1234 days 12,345 day 1 MTX:
max 60 days 15 mg/m?iweek
ATRA: ATRA: ATRA: ATRA:
IDA: 45 mg/m?® 45 mg/im? 45 mg/m* 45 mg/m?
12 mg/m?* for 15 days for 15 days for 15 days for 15 days
days 2468 every 3 mos
(During these 15
days 6-MP and MTX
are disconfinued)

Lo Coco, NEJM 2013



e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 JULY 11,2013 VOL. 369 NO. 2

Retinoic Acid and Arsenic Trioxide
for Acute Promyelocytic Leukemia

F. Lo-Coco, G. Avvisati, M. Vignetti, C. Thiede, S.M. Orlando, S. lacobelli, F. Ferrara, P. Fazi, L. Cicconi, E. Di Bona,
G. Specchia, S. Sica, M. Divona, A. Levis, W. Fiedler, E. Cerqui, M. Breccia, G. Fioritoni, H.R. Salih, M. Cazzola,
L. Melillo, A.M. Carella, C.H. Brandts, E. Morra, M. von Lilienfeld-Toal, B. Hertenstein, M. Wattad, M. Liibbert,
M. Hanel, N. Schmitz, H. Link, M.G. Kropp, A. Rambaldi, G. La Nasa, M. Luppi, F. Ciceri, O. Finizio, A. Venditti,

F. Fabbiano, K. Déhner, M. Sauer, A. Ganser, S. Amadori, F. Mandelli, H. Déhner, G. Ehninger, R.F. Schlenk,
and U. Platzbecker for Gruppo Italiano Malattie Ematologiche dell’Adulto,
the German—Austrian Acute Myeloid Leukemia Study Group, and Study Alliance Leukemia



APL0406: results of the initial series (156 pts)

OS
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SO.cceeeuennne

 ATRA + ATO is at least not inferior and may be superior to ATRA + CHT
in the treatment of patients with low-to-intermediate-risk APL

e Early death remains an issue in APL
* ATO has been approved by EMA in low/intermediate risk APL
* High-risk trial ongoing with ATO-ATRA

* Pediatric population still an issue



Acute Promyelocytic Leukemia:
From Highly Fatal to Highly Curable

Responses with
anthracycline chemo

Response to ATRA
(Vit. A derivative)

High cure rates with
ATRA + Chemo

1957
1973 =

1977
1987

1990
1993

1996

Chemo-free (ATO + ATRA) 2006-12

First description

Specific chromosome lesion
identified

Altered genes identified

Response to
Arsenic Trioxide (ATO)



APL- first line treatment

APL-Diagnosis

— o |
Non-high-risk High-risk
Leuc< 10G/mcl
Option 2 / Option 1 Leuc> 10G/mcl
‘_I— V¥
: Anthracycline based Induction
ATO+ATRA Induction Anthracycline based Induction e.g. AIDA (ATRA+Idarubicine)
e.g. AIDA (ATRA+Idarubicine)
4x consolidation: m—
alliiall 3x consolidation: i;( Cogilgxdj;c(l:l(;rr];bicine +Ara-C
;) ﬁlgﬁ ¥ :\(jllz.:]trubmlne 2) ATRA + Mitoxantrone
If RT-PCR negative: ) * dl oxtz:\.n. rone
No maintenance 3) ATRA + Idarubicine

3) ATRA + Idarubicine + Ara-C
If RT-PCR negative:

maintenance:

If RT-PCR negative:
maintenance:

1) 6-Mercaptopurine
2) Methotreaxate

3) ATRA

1) 6-Mercaptopurine
2) Methotreaxate
3) ATRA

GERMAN INTERGROUP RECOMMENDATIONS ON THE DIAGNOSTIC AND THERAPEUTIC MANAGEMENT
OF ACUTE PROMYELOCYTIC LEUKEMIA (APL)



APL- salvage treatment

Molecular resistant,
hematological/molecular
relapse

If initial therapy ATO-based: If initial therapy AIDA-based:
AIDA-based salvage 1cycle ATO +/- ATRA
With AraC in consolidation Donor search With 4 cycles ATO+ATRA consolidation

RT-PCR negative RT-PCR positive
¥ ¥
Stem cell Allogeneic SCT
mobilisation

YES

A
Autologous HSCT Maintenance therapy:

ATRA+/- LD chemo
ATRA+/- ATO

GERMAN INTERGROUP RECOMMENDATIONS ON THE DIAGNOSTIC AND THERAPEUTIC MANAGEMENT
OF ACUTE PROMYELOCYTIC LEUKEMIA (APL)



Recommendation for the initial phase

Initiation of therapy

management of APL

Upon clinical and/or morphological suspicion of APL, ATRA and/or ATO should be started

ATHA and Chemotherapy or immediately (without waiting genetic confirmation of diagnosis).
ATRA and/or ATO
Supportive care Aggressive supportive care should be initiated immediately upon clinical and/or

morphological suspicion of APL:

e Strict monitoring of blood-count and coagulation parameters (every Bh)
® Platelet-fransfusion: maintain Plts > 50x10%/L

* Plasma-transfusion: maintain fibrinogen > 1,5 g/l

* Avoid anticoagulation (e.g.: Heparin)

Confirmation of diagnosis

Genetic confirmation is mandatory: Fish and/or RT-PCR are preferred.
RT-PCR delivers further information for MBD-monitoring during treatment.

Prophylaxis of Differentiation Syndrome

Steroids are generally recommended, particularly in patients with elevated WBC counts
(=bx10%L). The type of steroid and the duration is matter of debate.
e.g.. Dexamethascone 10 mg/12h

To be avoided

Invasive procedures (risk of bleeding and/or thrombosis) until resolution of coagulation
disorders (e.g. lumbar puncture, placement of CVC or arterial lines, leukapheresis, etc).

GERMAN INTERGROUP RECOMMENDATIONS ON THE DIAGNOSTIC AND THERAPEUTIC MANAGEMENT
OF ACUTE PROMYELOCYTIC LEUKEMIA (APL) and Cicconi et Lo Coco




