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St. Jude Childrens
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Curing Children with
Acute Lymphoblastic Leukemia

Hyperleukocviosis
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Total Therapy Studies 1

* Introduce combimanon chemotherapy with predmsonc
vinensiine, evelophosphande, daunotubicin, eytarabine
mergaptopunne, methotrexae

o Began Total Therapy with renmssion mduetion; mtensitication
central-nervous-svstem CCNSi-directed therapy, continuation

{mamienance therapy

¢ Bogan cranial irradiation to prevent and treat CNS feakemia

Central Nervous System Leukemia

« Svimptoms melude

headache, mental status
chinges, viston changes

scizures, coma, death

* Inuacramal hemorrh:

Facial Palsy in
ALL

—

Viith nerve
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Nothing chaneed the e of children with ALL (and St
Idle Fospitaly like Dinny Thomas™s appearancee on

tomght show with dohinny Cinson on June 26, 1972

Ouote o Yaddanapudy Ravindranath

Neuroumnging Abnoeinadites

Aer Crangal de

Brain atrophy

Encephalomalacia

Cerchral lacunes

Dystraphic caleit

Leukoenceph

Necrosis/aliosis




Endoerinop:
Aler Creanal b

Bram tumors

diation

Meningioma Malignant astrocytoma
median onset: 20 years median onset; 8 years

i Suevival of Childbood ALL by Treatment Eva i St dods
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Total Therapy XV (2000-2007):
Principle of Therapy

Reinduction therapy
Intensive asparaginase
Early intensive triple intrathecal therapy

-Risk assessment based on
-Individualized dosage of methotrexate and mercaptopurine based
on pharmacokinetics and pharmacodynamics

Early intensification of intrathecai therapy

I'reatment Response:
Most Important Prognostic Indicator

Leukemic

wth potential
Drug resistance

ERICETV TR  Drug interaetions

Pharmacogenomicss
response

Risk Stratification by
Minimal Residual Discase Level

Durmg induction tday 191

MRD =1% = miensificd renission mduction

nd of mduction {day 63
MR = 0.01% = inwensive continuation therapy
MR = 1% =2 allogencic transplantation

Contmuation treatment iweek 73
MR = 0.1%% 2> allogencic transplantation

10 L6298 R, patients mominied by low andfor PCR of by aene s remaning
ne patient wilh ML ik studied with RY-PCR: enee 1004, ceessinh studies
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Morphologic Detection of Residual Leukemia
Limited Sensitivity and Specificity

Stoadude Total Therapy Stody XV Treatment Resuolts

03,.5% 1 19 Vi T%14% Diverait Survival

3517015, 1% Evenl-liee Sutvival

Years [ Dagnass

Pan eval, N Bngh J Mot 2000, 3600 27 W1 inpdared
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Recent Genene Classificanon of ALL
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I'wo Genomes Influence Every Cancer Patient

Germline : Somatic

Host Genoma

T, e
Oy Ty

US FDA: Pharmacogenetics in Drug Labeli

* Oncology * Cardiovascular
o Clapidogrel; CYP2G 19
* irinotecan: UGTTAT * Antiviral
* Eriotinib/gefimtib: EGFR e Abacavit: HLA-B
* [matinib: BCR-ABI * Analgesics
* Tamoxifen: CYP2
¢ Hematology * Neurology
o Warfaring CYP2C9 and VKORCT  » Carbamazepine: HEA-5

» 164 drugs with pharmacogenomic biomarkers iabeling

» 18 therapeutic areas: oncology, hematology, antiviral,
cardiovascular, analgesics, etc,
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Privviy st of plarmacogenene tesis (e move

Do vescarch o climeal care

IPMIT =l

CYP2DE - couenie, amitnpiyling, ondansenon

GAPD---rasburicase, Sepia

CYP2CY, VRORC F---warkarm
P2C19---clopidogre]. vonconazole

DPYD---311

FLA-B*3701 --- abacuviy

HLA-L SOORETLOZC IS TASIANS QNCestry)

HEA-B*1502 --- phenyiom

FILA-RESSO T -—~allopuninal

DIGTIA T---nmotecan

Interactons aftecting drug metabolism

CYPA50 sabsivates: anthracyvaies, epipodophyllotoxins

vinca alkaloids, and evclophosphamide

CY P50 enzyme iduceer
Anticonvaisant (¢ 2 phenvtos, phaoobacdial barnazenme s
[nerease the ciearancee ol pgents metaboized Dy

CYP45G enzyme ihibiton
Vadproie acud, nzole aotifuneals (eg | tedonazoie, voriconazaie
il POKACONNZAIE), madinitde anubionics (Cantiromycn
ervtinomyen), mnd azitizomyenn s

[nere: DIaSING drug SOnEentanon and Jause Lrcales [OxIEy

ipheral iropathy in Total XV

Peripheral neuropathy (sensory and molor) and neuropathic pam

Grade 2 or above Graae 3 or above

O Sima J
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tine Neuwropathy

Flind foor vatvus < colapsedd fongiooamnal aich

Rrisiia Seobiey dnd I Ve

5 SNE i the promioier region of CEL7Z [encoding a

e

UnE=aicu

Paont et al. S AN A0

Rishe gnd Severiny of Y COReanduced SNearopathn;

e CES ienoivpe

Risk afiels @ assoGialed wiln iow 2xpression of CEPYZ mRNA)

Jiouf sl EANLS 2OR505:315 5
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1955

Feachimg, consaitation, wict collaboration with Tawan
Bediamie Oncology Groy

1994 Gutreach 1o China: Bepng Children's Hospial and

Shanghin Children’s Medical Cenes

1908 Founded Truermanional ALL workimg group jomed by

15 mator natonal stady grou mstiulions araund 1he

world = miernanonal coilaborvative research

20060 Tmnated ST dade Yiva Fornm i Sineapore - {eacinng

networkiog, und research ay Asr

2004 Formed First Chioa Navonal AL Study Group

9/12/2016
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Beijing Children’s Hospital
i T

Shanghai Children’s Medical Center

‘hildhood Cancer in Mainland China

30,000 new cases per vear

20.000 new ALL cases per vear

Betore 2010, < 10% of patients with ALl
were treated (increasing o ~ 30% m 2011 and

0% presently)

9/12/2016
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Estimated S-vear Survival of Childven (aged 0-14 vears)

with Acute Lymphoblastic Lenkemiz in Ching

199599 [().9%, (939% (|
2000-04 . 30.0% (93% Cl

2003-000 61 1% (939% CI, 31.3-70.8)

Dava irom Bewmg. Chanele e idaeng. Datad
Dongivn, b Ganvie, Quanyure, Famien, Hamy
tanb, L Linzhng, Oidong
St

China ALL Pilot Protocoi

Developed in December 2004 ar St Jude by the
hematologistsioncologisis from BCH and SCMC

Fhe fiest jomt low- and mtermediate-nsk AL protocol in
Ching appiied at the 1wo feading pediatne centers

Approved by St Jude and supported by Partver i Flope
foundation Limited (founded by a St Jude board member

Linderprivileged patients without any means (o pay
SH4 400 - S16.000 per fow sk panent

522,000 - 524,000 per intermedrale patent

» Te NEW ENGLAND
JOURNALoMEDICINE

40 Vohane 332 May 26, 2005 Number 21 2

THIS WEEK [N THE |OURNAL
Auricle Swnnaries

Marbw g Hewmorihagic Fever in Augola —
Figltmg Fear and 4 Lethal Pathogen
N Ndayiminje and M K Kindhauser

|

|
Saving the Childien — Iinproving Childhood
('ancer Tieannent in Developmg C'ounnies A . '\ -
R C Riberroand C-H Pui A Paentwith A Ko ot the Shanghsi Childer's
| | Medical Cemte.

9/12/2016
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Childbhood Cancer i Cl

Phe ALL program was mtroduced 1o Chen Zin ahen Director of
Shangliu Institue of Hematoloey) m 200

Chen Zhw becane Health Mumister of Clanaon 2007

e siieeess (86% in continuous complete renussion and afordable

costi was published i Pedian Blaod Cancer by Shanghar Claldren's

Medieal Center (D Y Taned i 2009 and diew the atention of

Chen Zhu
In 20106 Chen Zhns miiated New Rural Cooperanve Medical Clre

System (i artng witli childhood AL

Abandonment Rates in Remoie Areas

Before and After NROMOS® ({2610
L1131 patients 2002 < 2012 in Suzhou City)

= abandon == freal
p<0.001

2002-2010 10112012
Year

New Rural Looperative Medicat e rhou O at al. J Pad Hem One: 2015

Svaler {NRCMC 2 (1111 e

China National Muolt-Cenier Clitdhood ALL Stady Groap

abhsiied m October 2008 wab e faif support of Shangive Cinidren's

Medieal Center aud heanred by Dr Tang Jimayan

Inetuded 20 maroe hospuabimedicant ceners i £6 provinee

controlied mumeipaities and Hong Ko

Adapted a wmlonre nsikesumiied geaiment protoeot i te basis o' St Jude

Faval Therapy studs with some modificanons aceording te the olecnce ol

Cinnese pabenis

Faracted ¢ enrolt 1200 | 500 cases per vear

9/12/2016
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123 patients from 20 provinces

E LR UL ] . F'- 4 Te

. 3
mw o
EE ) 2 ww 2=

-
L T .2

WA 3 = :u.

N R

=M - e

1 ., FFWkRREM s
. N 1 - o

3 e

e d

g Navionai MahECentey Chitldhood AL Suidy Geonp

VIVA —China Children's Cancer Foundation

* Established by Jennifer Yeo (Founder of Singapore

VIVA Foundation) and registered in Hong Kong in
2014 to support CCCG-ALL Group

Budgeted RMB 3.6 millions per year with total 5-year

budget RMB18 millions to supporl data management

diagnostic laboratory tests, education/training, etc

Inaugural Meeting of China National Vualti-Center
Childhood ALL Study Gronp

16
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China National Multi-Center Childhood ALL Study

Group (CCCG-ALL)

Fotal 1257 panents have been enrolicd

low-risk. 352 mievmediate-risk, 20 high-nsk

\ee < months < 16 vears

Adverse Events

~ 8 panents ladesistant disease
~ 1901 3% relapsed

o abandanced reannent
23 (1R died of toxicuy

3 ofT protoacol duc 10 Toxieny

manndy due 1o Gnancial reason
-

Remaming [P7X (000 patients are receiving eatiment n yemission

Recommendation for Future Direction
Establish a Nationai Child Health Center

Ecucation and trang

~ Estbhish Dases {0r conunual cducation ik namims ol
healthene providers

» Fstabhish beaitheare provider guaiilication examinanon sysiens
1o enstirg the quality ol wedical care

®  nhancement of Colaboranon oF ouiiidiscipiminy

® Rescarch Prionities

 DevelOp The Neeessan irasiieiure (o support ciinical reseindt
£ Apphy and develog edicient mechanising for ey kppication
of effective new treanmenis

£ Priontize emergiy chomitanves

Taheried Cene Varnts Associated with the
Development of Childbood ALI
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Bifferenee o tue incidence ol Chiidhood AT

CHIDEATIN TN

ariant Frequency Yaried Among Worldwide FPapulations

52%;, Native Americans

40%, Hispanics
S

27%, Chinese

14%, Europeans
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ermline Muiations and ALL ]

= P33 low-hvpodiploid AL

LS GEN3S mutanons m Fanthal AL

Shali Nal Gene

JVa muations i famihal thromboestopend
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Germiine Muaiations of Cancer Predisposiion

enes ue Children sagh feukemia

Whole-wenome WIE-CXOMNE SCOUencing o Hali ol FanISsIon
DUNE MUTOW DF DBIGOVG SAIC

vere seleetad tor in-dendt tnaiysis based on thei
OCIAFCA DEMTANCE Palerns Associled ayndiomed, peneianced
HOVG TNONON G, @l

Gienmime minanons involved 11 2607 388 Jcokenas pabents

SRR 2 1000 Gienome Proect amd .08

\ulisig
Wy

Hypodpiond Al
IRFARE

hiis the crmbine mitalion
23 umony fow-hivpodipiond cases

el N Engi) NMed 2013

Genome Sequencing Ldentified Muatitions Assoe

wilh Dreug Resistanee in Relapsed AL

ACIVANNG ORLAAIONS I3

CHULOCOIE remslancy

Aneanng

TAIONSS

Treminng

eiecing

mulAtians 1t
hioninng fessigne

Stothgham et al e 2005047 wenel 2015452004
Froneva Sal Med 2ol

el 2005020 5007

lnst Asians H Faover Mercapiopucine Toieranee

Regression
| coefficientestimate @ __
0.0003

[East Asian ancestry
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Second Genome-wide Nignificant Locus: YUDTS

Chromosome

Each dolis a SNP ang coint mditales Eheomosn
Sverse Jog-ransionmagd B siang o e ¥ axis

The taller he peak. i smaler e 2 value, @nd e stonger e

Sang il d Cha Opeol 01538501248

NEDTISCao T Varcini s Sivongly Associniei

Wil Mereaptopipiie fnioierance

Discovery GUWAS (AALLO3NTY Repmcaton Gonas (SE Jude Tolan XV

Vang e abo d Clin Dol 20185531235

NUDTLS contributes (o Ancestry-related Diffevences
m Nereaptopurine Uolerance

MNLIDT IS Yanant TPMT Varant

At Burapens g s P s G
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Members of Leukemia Team
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