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L.S., a professional cyclist, came second one spring
Sunday in the race from Paris to Tours, in which he
averaged 40 Km/h

The following Monday, he was tired and the fatigue
was attributed to his physical effort

On Wednesday he had serious hemorrhages and was
taken to hospital

On Thursday, promyelocytic leukemia was diagnosed

He died on Saturday of more hemorrhages

Bernard J, History of APL, Leukemia 1993




Acute Promyelocytic Leukemia:
From Highly Fatal to Highly Curable

First description




Acta Medica Seandinaviea. Vol. CLIX, fase. I1I, 1957.

From the Medical Department A, Rikshospitalet, Oslo. Physician in chief: Professor
P. A, Owren.

Acute Promyeloeytic Leukemia.

By
LEIF K. HILLESTAD.

(Submitted for publication August 13, 1957.)

Summary.

Evidence is here presented for the existence of a special
type of acute myelogenous leukemia...

It is suggested that this type is named acute promyelocytic leukemia (APL).
It seems to be the most malignant form of acute leukemia




First description of the promyelocyte
Gustavo Pittaluga (1940)




Epidemiology

e 10%-15% of acute myeloid leukemias (AMLs)
e 100-120 cases/year in Italy

e Median age 40 (vs 70 in other AMLs)

e Same incidence in M/F

e De novo and therapy-related




Main presenting features

e Life-threatening bleeding tendency
e Dysplastic promyelocytes in the marrow
e Usually abrupt onset, with rapidly progressing

coagulopathy (medical emergency)




Continuing Early Death in APL

Population-based studies

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

ILehman, Leukemia 2011; ?Park, Blood 2011; 3McClellan, Haematologica 2011;
“Paulson, BJH 2014
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Jean Bernard

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
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GIMEMA trials in newly diagnosed APL

e 77-81: DNR

e 82-88: IDA

e 89-93: IDA vs IDA+AraC

e 93-99: AIDA 0493

e 99-00: MyAIDA

e 00-05: AIDA 2000 (risk-adapted)

e 06-12: AIDA vs ATO+RA
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t(15;17) is the Diagnostic Hallmark of AML M3
(J Rowley 1977)
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From Confucius to differentiation therapy

=

“If you use laws to direct the people, and punishments
to control them, they will merely try to evade the laws,
and will have no sense of shame.

But if by virtue you guide them, and by the rites you
control them, there will be a sense of shame and
of right.”

Confucius 551-479 B.C.

Adapted from Wang ZY & Chen Z, Blood 2008
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Cloning of the t(15;17)
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The PML/RAR« fusion protein

Why so important in diagnosis and treatment

e Unique to APL (disease hallmark)

e Strongly correlated with pathogenesis

e Targeted by specific therapies

e Detection predicts response to ATRA & ATO

e |deal marker for residual disease monitoring
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AIDA (all-trans retinoic acid + idarubicin) in newly diagnosed acute

promyelocytic leukemia: a Gruppo Italiano Malattie Ematologiche
Maligne dell'Adulto (GIMEMA) pilot study

G Awvisati, F Lo Coco, D Diverio, M Falda, F Ferrara, M Lazzarino, D Russo, MC Petti and F
Mandelli

G. Avvisati




Reported outcomes for APL
pre- and after ATRA
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AIDA protocol

is exported

(and refined)
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Definition of Relapse Risk Groups

APL. GIMEMA & PETHEMA Study
Relapse-free survival by relapse-risk group
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Problems with ATRA and
Chemotherapy

e Induction death
e Death in remission
e Toxicity of consolidation therapy

e Therapy-related MDS/AML (t-MN)
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2006 107: 2627-2632
Prepublished online December 13, 2005;
doi:10.1182/blood-2005-08-3532

Single-agent arsenic trioxide in the treatment of newly diaghosed acute
promyelocytic leukemia: durable remissions with minimal toxicity

Vikram Mathews, Biju George, Kavitha M. Lakshmi, Auro Viswabandya, Ashish Bajel, Poonkuzhali
Balasubramanian, Ramachandran Velayudhan Shaji, Vivi M. Srivastava, Alok Srivastava and

Mammen Chandy
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AIDA 2000 Vs AIDA 0493 (historical)

A: all patients
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PML/RARa: functional domains
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2006 107: 3469-3473
Prepublished online December 22, 2005;
doi: 10 1182/blood-2005-10-4006

Use of all-trans retinoic acid plus arsenic trioxide as an alternative to
chemotherapy in untreated acute promyelocytic leukemia

Elihu Estey, Guillermo Garcia-Manero, Alessandra Ferrajoli, Stefan Faderl, Srdan Verstovsek, Dan
Jones and Hagop Kantarjian

Elihu Estey




Experience with Arsenic in APL (Estey et al.)
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Terapia della Leucemia Acuta Promielocitica

Stato dell’arte nel 2006

Acido Retinoico Acido Retinoico
¥ ? +
Arsenico ~ Chemioterapia

 Terapia “mirata” * Terapia non specifica
e Alta efficacia e Tossicita importante
* Ridotta tossicita * 80% guarigioni

* % guarigioni ?




APL 0406 Italian-German
Phase Il Study

Acute Promyelocytic Leukemia

Low-intermediate risk

PON

ATRA ATRA
+ +

Arsenic Trioxide ~ Chemotherapy




APL-0406 Study in non-high risk
(GIMEMA-AMLSG-SAL)
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Probability of Overall Survival

APL0406 trial original series

Median follow-up 34 m.
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Probability of Overall Survival (%)

APL 0406: Updated Follow-up (41.9 mos)
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Ap agercy of the Ewopean Union

November 2016

EU Commission grants extension of indication to first line use
of Trisenox® in combination with retinoic acid
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November 2016

EU Commission grants extension of indication to first line use
of Trisenox® in combination with retinoic acid

Decision solely based on published academic data endorsing the
benefit of Trisenox® as first chemotherapy-free treatment for APL
and marks important advancement for patients in Europe




Lessons learned from APL

1) Cancer is not an irreversible condition (malignant cells
can transformed rather than killed)

2) Targeted therapy may eradicate leukemia stem cells

3) Acute leukemia is curable without chemotherapy




A few key features of the APL
saga must be stressed:

* Hallmark findings made by chance more than design

* Progress relied primarily on the academic world

» Basic science accompanied clinical explorations
providing a spectacular illustration of the power of
translational research

* International cooperation was the key to success

H de The, Blood 2013
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