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| am excited to infroduce you to this hew
publicution by the National University Cancer
Institute, Singupore (NCIS). This biannuul magazine
will fedture hews stories, events and profiles
highlighting the most current cancer-related news
oh prevention, treatment und research at the
NCIS.

W elcome to the first issue of SPARK by NCIS!

2015 wus murked by the SG50 celebrations und
wdus u memorable year for Singapore. Here, at the
NCIS, 2015 wus dlso un eventful year marked by
significant advances: u mujor milestone uchieved
by our Rudidgtion Oncoloygy Department with the
freatment of its 100 patient with stereotactic
ablative radiation therapy; the maturity of the
home cure progrumme, uimed dat extendiny
cuncer cure to our putients in their own home
environment; the continued growth of our edrly
phase clinical fridls programme and the coming of
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ayge of u hovel cuncer treutment in the form of
cellular immunotherapy. You cun reud more about
these highlights in this issue. The hew yeur uheud
looks promisingly busy us we continue to strive 1o
improve the lives of our cuncer putients through
resedrch, clinical care and educuation — dll in line
with our conviction here at the NCIS that Every
Person Matters.

We hope that with SPARK by NCIS, we will be dable
to foster closer ties with you — our colleagues within
and outside our institution und our community
pdurtners. Pleuse do hot hesitute to contuct us
should you feel thut we may be dble to highlight
topics in our future issues that may be of particular
inferest or benefit to you, your practice und your
putients,

Huppy reudiny, Huppy New Yeur und best wishes
for 2016!

Dr Chee Cheng Ean
Chief Medical Editor

www.ncis.com.sg + 03
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OUR BEGINNINGS

[though the Nationhul University
A Cancer Institute, Singapore

(NCIS) wus officidlly formed in
2008, there hus been u provision of
oncoloyy services ut the Nutionul
University Hospital (NUH) since 1988 with
the estublishment of the first Ambulatory
Oncoloyy Centre ut the Dentistry Wing
of the NUH. In 2000, the NUH Oncoloyy
Centre und Rudiotherupy Centre
meryged to form The Cuncer Institute
(TCI) with Professor John Wonyg ut the
helm. Later in 2007, the Ministry of Heulth
(MOH) unnounced the formation of a
new Speciulty Cuncer Centre ut the
NUH. This officidlly becume the NCIS, the
second designuted nationdl specialty
cuncer centre in Singupore in 2008. That
sume yeur, the Division of Ohcoloyy
Nursing wus formed.

MILESTONES THROUGH THE YEARS
Our clinicul cupubilities developed
progressively over the yedars. Some
sighificant milestones include the first
bone marrow und kidney transplunt
done concurrently, and the first
outputient stem cell fransplant for
myeloma in Singupore.

Donation funds greutly spurred our
reseurch progress. In 2002, TCl wus
selected us one of the four beneficiuries
of The Million Dollur Duck Ruce. In 2003,
it was uwarded the single largest grant
amount to be presented by the
Singupore Cuncer Society for cancer
reseurch. In 2005, Adjunct Associute
Professor Goh Boon Cher becume the
first from TCI to obtuin the Cliniciun
Scientist Award from the Nationul
Medicul Research Council. To further
expund our reseurch capubility, the
Huemutoloyy Oncoloyy Reseurch
Group (HORG) wus established in 2010.
Partnership with industries specidlising in

receiving the $350,000 Terry Fox Run
Research Grant in 2003

=

I Professor John Wong (extreme right)
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druy development und inhovutive
clinicul triuls has continued to be u focus
and is our reseurch strenyth.

Patient support groups und other
humanitarian causes further augmented
our gouls to serve the public. The first
support group for breust cuncer putients
wus estublished in 2001. We purthered
with the Internutional Cuncer Expert
Corps (ICEC) in 2014 to build global
hedlth dlliances with a common goul to
reduce mortdlity und improve the yudlity
of life for people with cuncer in low- und
middle-income countries.

THE NCIS TODAY

Our fucilities today are moulded with the
sutisfuction of putients in Mind, boustiny
comprehensive fucilities under one roof,
occupying levels 8 o 10 of the new NUH

Medicul Centre. Our unigue services
provide help to everyone runging from
children to adults. The orgunisution how
includes the Depurtments of
Huemutologyy-Oncoloyy, Rudiution
Oncoloyy, Division of Surygical Oncoloyy
and the Division of Oncology Nursing. We
are pushing reseurch frontiers with new
freutments und the cupubility to
persondlise treatment for cuncer
putients.

PUSHING FORWARD

Moviny forward, we will contfinue to focus
oh putient care und enhance our
putients” freatment experiences by
providing comprehensive und interlinked
services us well us leveruying on
cutting-edye reseurch. In relation to
these, we ure developiny the Division of




Psychosociul Oncoloyy, which will have
multiple fouchpoints with patients while
they receive tfreutment throughout their
holistic cuncer journey.

T —
\ S

To further extend these initiutives beyond [\
the hospitul, we uim to credte und
enhyineer u reygionul cuncer network that
serves us u strong link to primary care
und colluborutions with other hospituls
such as Ng Teny Fony Genheral Hospital,
Khoo Teck Puaut Hospitul und Tan Tock
Seny Hospitdl, und in future, Woodlunds
Generdl Hospitadl,

The next three to five years will definitely
see un ucceleration of our expunsion
und growth fo build an NCIS noft for us,
und the here und now, but for the
nution, und the future yenerutions to
come.

1 g
Article by

Professor Chng Wee Joo

Director, National University Cancer
Institute, Singapore (NCIS)

Senior Consultant, Department of
Haematology-Oncology, NCIS

Prof Chng Wee Joo obtained his medical
degree from the University of Leeds, UK, and
did his infernal medicine residency in the
United Kingdom. He completed his fellowship
fraining in haematology in Singapore before
obfaining an A*STAR infernational fellowship
in 2004, in which he did a research
fellowship in multiple myeloma genetics at the
Mayo Clinic. His current research is very
franslational and involves the use of
high-resolution global genomic fechnique to
understand biology, identify drug fargefs,
understand drug resistance and improve
disease prognosis in haematological
malignancies, with the ultimate aim of
improving our patients” outcome and
personalising freatment. His specialty interests
include lymphoma and multiple myeloma.

B The NCIS celebrates the first World Cancer Day

www.ncis.com.sg + 07
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Home Care @ |

The Care Continuum .

A NCIS home care nurse administering
VELCADE® therapy fo a patient at his home

08+ NCIS SPARK Issue 01




from hospitdl stuy to hormul life ut

home is u key focus the National
University Cuncer Institute, Singupore
(NCIS) hus heavily invested in. As such,
informul home cure wus estublished in
2001 by Professor John Wony und Zarinuh
Hairom, Assistant Director of Nursing, to
provide home cure for cuncer putients.
However, due to limited resources, it was
only provided for speciul cuses.

E nsuring putients’ smooth transition

It was only in January 2014 that the first
officidl home cure teum ut the NCIS was
set up, with the did of government
funding. This programme wus then
officidlly humed the NCIS Trunsitionul
Cure, ulso known us Curing Across
Cancer Care (CA3C) P2, highlighting the
continuity of cancer cure from the point
of diugnosis till end of life. Toduy, the feum
consists of three huemuatoloyy- oncology
trained nurses working ulonyside
multi-disciplinary feam members.

The services provided under this
programme include post-cuncer therapy
symptom maunagement, patient, family
and cureyiver educution, psychosocidl
and spiritudl support, medicution
reconciliation und udministration, us well
as referruls to community resources.

Feusibility und sufety of the CA3C P2
progrumme were unulysed bused on 82
putients with different cuncers,
specificdlly: lymphoma (31.7%), colon
cuncer (14.6%) und lung cancer (9.8%).
There were u totul of 341 home visits
conhducted over u period of eight months,
with no adverse events reported.

In December 2014, the yovernment
initiuted u hew Model of cure, the
Frequent Admitter (FA) programme to
fund home visits for putients with at leust
three hospitulisations over the pust year,
from the dute of enrolment info the FA
programme. With this new initiative, we
were uble to reuch out to more putients,
dllowinyg them to benefit from home care
services while reducing their unplunned
readmissions to hospital. This has proven
successful thus far, with a readmission rate
of 28.7% since the sturt of the FA
programme.

In August 2014, the NCIS Home Cure —u
dedicuted home cure progrumme
upplicuble to dll cuncer putients — wus
officidlly lauunched. Similur to the CA3C P2

and FA programmes, this progrumme
cume with u fixed charge puyuble by
putients, with services ranging from
blood tests to post-chemotherupy
copiny. Since its launch, over 130 home
visits have been mude.

Moviny forward, the NCIS Home Cure
Programme dims to provide
diseuse-specific home care. One of the
services includes udministering
VELCADE® (Bortezomib) in the comfort
of myelomu patients” homes.

To supplement current home cure
services, we offer u free counselliny
hotline, Cancerline, managed by our

1t Jan 2014
Transitionul Care

D
B Milestones of the NCIS Home Care Programme

Arficle by

Dr Dora Lang
Nurse Clinician
Division of Oncology Nursing, NCIS

Kelly Lai
Senior Staff Nurse
Division of Oncology Nursing, NCIS

30" Sep 2014
NCIS Home Care

trained oncoloyy hurses. Our home cure
teum dlso works closely with our
haemutoloyists und oncoloyists, medical
socidul workers, hurse havigators, nurse
counsellors und dllied hedlth
fprofessionuls to provide our putients with
an individuulised und holistic care plan.

As the home cure programme in the NCIS
continues to evolve und expund, we dim
to provide more bespoke treutment
programmes while staying ufforduble.
We believe that cure yoes beyond our
putients” homes — the birthpluce of love,
hope und dreums — aund we dare glad to
be g puart of their lives.

1 Dec 2014
Frequent Admitter

cecocccccscePecccccccscccccee

Home VELCADE®

Dr Dora Lang completed her tertiary education
and specialised diploma in oncology af
Nanyang Polytechnic in 2000 and 2003
respectively. She obtained her basic nursing
degree in La Trobe University in 2003. In
2012, she received her PhD with the Dean’s
commendation for Doctforal Thesis Excellence.
She was awarded the Yong Siew Yoon
Fellowship award from 2013-2016 to start
home care services.

. Www.ncis.com.sg + 09
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now look forwaurd to a more

advanced method of surgery in the
National University Cancer Institute,
Singapore (NCIS), cutting down risks of
infection und blood loss, us well us
enhhancing the speed of recovery.

P atients with gustric cancer cun

Knhown as the Du Vinci surgicul system, it
is u robotic procedure relying on the
precise movements of the robot includiny
the jointed-wrist design and superior
opticul visudlisution. The NCIS prides itself
in beiny the pioneer of utilising this
system, having successfully helped
putients recover fuster from gustric
surgery.

In fact, gustric cauncer is the seventh most
commohn cuncer in Males und ninth

most common cuncer in femuales in
Singupore'. However, putients can look
forward to better tfreatments including
advuncements in surgery und hewer
chemotherupeutic methods, dll of which
increuse putient survival rates.

Figure 1: Post-surgery scars of a patient who
has undergone the Da Vinci Surgery

Prior to the use of the Du Vinci surgical
system, putients undergo myjor surgery
which removes parts or dll of the
sfomuch und clears their lymph nodes
through a 15-centimetre wound on the
abdominal wall,

Hence, recovery is slow und the risks are
significant due to wound complications.
The infroduction of the Du Vinci surgery
system muy greutly reduce these risks.

We hypothesise that a more thorough
lymph node cleurance with the Da Vinci
system would possibly leud to better
recovery outcomes for putients with
gustric cuncer due to its minimally-
invusive upprouch, dlthough long-term
follow-up studies are still being
conducted (Figure 1).

We ure optimistic ubout the use of
robotic surgery in the treautment of
gustric cuncer us results are promising.
Clinicul benefits in ferms of reduced
operutive morbidity und improved
ohcologicul outcomes ure discernible.
This is a technology that the NCIS will
embrace for the betterment of putient
cure.

Reference:

ADVANTAGES OF ROBOTIC

GASTRIC SURGERY

Better visualisation
due to 3D images

Better ergonomics due to
articulating instruments

3 Less hand tremor

4 Less surgical fatigue

5 Possible less complications

system by remotely controlling the robotic

I The main surgeon operating the Da Vinci
arms

1. Singapore Cancer Registry, Interim Report (Trends in Cancer Incidence in Singapore 2010-2014).

Arficle by

<A

Associate Professor
Jimmy So
Head & Senior Consultant
Division of Surgical Oncology, NCIS

Dr Ng Jun Jie
Senior Resident
University Surgical Cluster,
National University Hospital

A/Prof Jimmy So received his surgical fraining
at the National University Hospital, Singapore.
He was frained in Upper Gastroinfestinal
Surgery, Surgical Oncology, Bariatric Surgery,
Therapeutic Endoscopy and Minimally Invasive
Surgery. He received fellowship fraining af the
Massachusetts General Hospital, Harvard
Medical School, USA. He was also appoinfed as
visiting consulfant surgeon in Esophageal and
Gastric Surgery af the Royal Infirmary in
Edinburgh, Scotland, UK. He received fellowship
fraining in gastric and esophageal cancer
surgery in Japan, Korea and Hong Kong. He is
the pioneer in endoscopic surgery for early
esophageal and gastric cancers, robotic surgery
and Peroral Endoscopic Myotomy (POEM) for
Achalasia in Singapore.

He has published many peer reviewed scientific
papers and received multiple competitive grants
for his research on these topics. Presently, he is
actively involved in the management of patients
with gastric and esophageal cancers, morbid
obesifty and other Upper Gl disorders.

. Www.ncis.com.sg + 11
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OTACTIC
IVE RADIOTHERAPY
) PROGRAMME

Celebrating the

10 1I:Dl‘a‘tient o

Bright New Hope for Cancer Patients

On 15 September 2015, the Nutional University Cancer
Institute, Singapore (NCIS) Rudidution Therapy Centre
tfreated its 100™ SABR putient. From sending u teum to
undergo training at two renowned SABR centres in the US
in 2011 und treduting our first SABR putient in the sume
yeur, to treuting our 100™ SABR putient, it hus indeed
been J lony journey in attdining this significant milestone.




(SABR), previously known us

stereotuctic body radiation therapy
(SBRT), is u hewly-developed cuncer
freatment technology. Utilising specidlised
und highly udvanced eqyuipment,
soffwdre und procedures, u tumour’s
locution is precisely defined, its size und
shape exuctly mupped, and is precisely
freated to high doses of rudiution with
minimal effect on surrounding, healthy
fissues.

s tereotuctic Ablutive Rudiotherupy

B One of the immobilisation accessories

SABR differs from conventional
rudiotherupy primuarily in achieving more
accurute tumour delineution und
precision of radiution delivery, which in
turn dllows higher doses to be delivered to
the tumour. Expert radiation oncoloyists
and their feams, who dre specidlised in
the technigue, use multiple, converying
beum angles to sufely deliver
high-potency dosuyes. This reduces
freutment time, spunning from just one to
two weeks.

Currently at the NCIS, SABR is used in the

tfreatment of tumours in the luhys und liver.

ADVANTAGES OF SABR

0 Treutment outcomes for eligible und
properly selected putients ure
compuruble to surgery, und certuinly
surpusses conventionul externul beum
radiation therapy technigues.

@ Treutment duration is reduced to
just one to five sessions, euch lusting
about 30 minutes. Total freatment
duration, inclusive of preparation, is ubout
two weeks — up to 80% reduction
compured to conventionul fructionution.

Side effects may be relutively mild
or ubsent, dependiny on fumour

locution. Putients experience less letharyy,

esophugitis, und risk of pneumonitis.

@ The overall cost of SABR is slightly
higher than conventional freatment.
However, for Singuporeuns, u significunt
portion of the cost cun be subsidised by
Medisave und Medishield Life.

WHAT PATIENTS CAN EXPECT

The putient’s history will be
0 reviewed und his or her cuse will
be evuluuted for SABR eligibility.

@ The full procedure, including
possible risks, discomforts and
dlternutive treatment options, will be
expluined to the putient. After the putient
hus fully understood the procedure,
written consent to proceed will be
obtuined.

|

I Optimised freatment plan with high dose to the tumour and minimal dose fo surrounding tissues

A 4D Computed Tomogyraphy (CT)
esimuluﬂon will be carried out. Once
completed, smdall, permanent marks will
be made on the patient’s body. These will
help in accurately positioning the patient
ut the time of freutment.

@ The putient’s 4D CT images which
tuke into consideration the putient’s
respirutory motion, will be imported to the
planninyg software, where the fumour
planning target volume (PTV) und the
normuil-tissue orguns will be contoured.
The dosimetrist will generute the opfimum
freatment plun. It will be reviewed und
upproved by the radiution onhcoloyist.

During the freatment itself, a SABR
@ radiution oncoloyist will be ut the
freuttent console, utilising dll avdiluble
oh-bourd imuyiny technoloyies to deliver
the treutment in close uccordunce with
the origindl freatment plan. They dlso tuke
info uaccount dll potential patient-specific,
fumour-specific, und orgyun-specific
motion during treutments, in redl time. The
entire freattent takes about 30 minutes.

Once treutment is complete, the
putient will be scheduled for routine
follow-up consultations. The side effects of

Article by

Dr Leong Cheng Nang
Clinical Director & Senior Consultant
Department of Radiation Oncology,
NCIS

Assistant Professor
Department of Medicine,
Yong Loo Lin School of Medicine,
National University of Singapore

©00000000000000000000000000000000000000000

SABR ure minimual us the freatment is very
forecise und uccurute.

OUTCOME

Mr Tan, our 100™ SABR putient, was u
75-yeur-old chronic smoker who wus
recently diugnosed with edrly stuge luny
cuncer. He wus deemed medicully unfit for
surgery. Before the avdilubility of the SABR
frogramme, he would have been offered
conventiondl radiution therapy treatment
which would result in inferior locul control
rates compured to surgery. Now, he has u
three-year locul control rate of 85-90%
bused on locul NCIS SABR outcomes duty,
which is compurdble to suryery.

W Serial CT scans showing gradual resolution of
the tumour after SABR

Dr Leong’s inferests are in stereofactic ablative
radiotherapy (SABR), thoracic and
gastroinfestinal malignancy. He received his
SABR fraining in the United States of America
under the Ministry of Health Human
Manpower Development Program (HMDP) in
2011. Upon his return, he set up the SABR
programme at the NCIS. He also organises
SABR symposiums and workshops fo educate
regional radiation oncologists on SABR.

www.ncis.com.sg + 13




Early Phase Clinical Trials

The NCIS Development Therapeutics Unit

HOW ARE CANCER DRUGS
DEVELOPED FOR PATIENTS?

rug development generdlly
D involves four Phases: Phase |, 11, Il

and V. The traditionul scope of
Phuse | clinical tridls are to evaluute
sufety and toxicity und to find out the
optimal dose of hovel agents or
combindations of agents ufter
appropriate pre-clinical testing of sufety,
toxicology und pharmacology in
humans. In Phase Il, up to several
hundred people will be tested to see the
effectiveness und side effects of the
druyg. Early Phase trials usucilly enrol
putients with advanced diseuse who
have limited or exhausted standard
treatment options. Phase lll sees people
beiny tested for its efficucy in
compuarison with current avdilable drugs.
Phuse |V takes place after licensing
authorities” upproval and further safety
and efficacy evaluation will be carried
out s putients start beiny treuted with
the hew compound us u hew stundard
of cure.

WHY ARE EARLY PHASE TRIALS (PHASE |
TRIALS) SO IMPORTANT?

A greduter understundinyg of the biologic
networks und puthways implicated in
the development of cancer has led to
the identification of many potentially
“drugguble” therapeutic targets and a
corresponding increuse in the number of
compounds suitable for clinical
investigation. Disuppointingly, despite
the rapid exjpunsion of avdilable druy
cundidutes for eurly Phuse festing,
fdilures in translating the promise of these
compounds to clinical redlity remain
prevulent’-2, In 2004, dutu uccumuluted
from a whole host of industry sponsored
Phase | tricls between 1991-2000 showed
that only less than 5% of cuncer drugs
tested in Phase | end up obtuining
muarketing authorisation!. Most ex@@rts

14+ NCIS SPARK Issue 01

are of the opinhion that the shorfcominys
in cancer druy development come
down to severdl factors: 1) at the
pre-clinical Phase (i.e. luboratory
development, pre-human testing Phase),
many compounds were hot properly
assessed with the appropriate
pre-clinical diseuse models und hence
were subsequently found to be
ineffective even at the optimul dosuge;
2) the druys were too toxic und should
never have been developed in the first
place; 3) the druys did hot actudlly have
any proof of mechunism i.e. there wus
no evidence thut the druyg actudlly hit its
infended molecular target in cancer
cells; und 4) drugs went on to be
developed in luter Phase Il and Il studies
despite the lack of demonstrable
efficacy when the molecular target was
“hit” in early Phase (Phase 1) studies i.e.
there was no edrly proof of conceprt.

Given the high costs ussociated with the
conhduct of luter Phase tridls, especially
randomised Phase |l or lll trials, it is now,
an increusingly common practice for

many compunies to discontinue
development of their compounds if they
cunnot estublish proof-of-mechunism by
the enhd of Phuse | testing. Therefore, in
addition to ussessing toxicity und
tolerability, muny Phuse | tridls have how
assumed the role of “gute-keepers” in
druy development, und dre how dn
even more crucidl first-step in the bench
to bedside franslational drug
development process. Conseyuently,
there is a growiny consehsus amonygst
cuncer experts und the pharmaceuticdl
industry that early Phase or Phase |
clinical tridls are how < fundamental
component in the process of translating
the pre-clinical data on the anti-cancer
effects of u druy ih the labordtory into
redl time clinicul use for cuncer puatients.

A STATE-OF-THE-ART FACILITY FOR
EARLY PHASE TRIALS: THE NCIS
DEVELOPMENTAL THERAPEUTICS UNIT
(DTU)

Since its inception, the NCIS has dlready
developed u significant frack record




and reputution for running eurly Phase
studies in the reyion. The eurly Phuse
drug development unit hus since gone
from strength to strenygth und has further
benefited from the formal estublishment
of our Developmentul Therupeutics Unit
(DTU) in 2014, supported udministrutively
by the Huematology-Oncology
Reseurch Group (HORG), incorporuting
dedicuted stute-of-the-urt inputient and
outputient fucilities for early Phuse
clinicul tridgls vided by funding from the
Yony Siew Yoon (YSY) NCIS grant. Given
the luck of Asiun putients recruited to
Phuse | tridls, which ure generdlly carried
out in western countries, the NCIS
recoghised the need to establish u
Phuse | unit that would specificully
address the yuestion of identifying
optimal drug doses in Asiun putients.

THE NCIS DTU: A MULTI-DISCIPLINARY
TEAM AT THE CUTTING EDGE OF
CANCER CARE

The NCIS DTU comyprises u teum of
clinicians, hurses, dllied hedlth
professionals und scientists, who work in
a multi-disciplinary teum to ensure
utmost stundards of sufety in conducting
eurly Phuse fridls. The DTU teum currently
runs u dedicuted clinic every Monduy
and Thursday und meet weekly to
discuss the clinicul progress of each DTU
putient on studies und uny other tridl
related issues. Through the YSY ygrant, we
have dlso been dble to develop a
training fellowship programme in cancer
drug development in the DTU. Our
current fellow is Dr Vdlerie Heong who
wus working as u Consultunt in medicul
onhcoloyy in Melbourne, Austrdlia before
decidiny to tuke up the YSY fellowship in
druy development ut the NCIS lust year,
Importantly, the estublishment of the
NCIS DTU hus ulreudy helped uttract
inferest from drug compunies seekiny
acudemic purtners who huve the
appropriate infrustructure in place to
support early Phase tridls in Asiu. This has
in turn benefited our putients by yiviny
them uccess to cutting-edye
anti-cuncer druys. Currently ongoiny
clinicdl triuls of hovel compounds in the
DTU ure shown in Tuble 1.

The NCIS Developmental Therapeutics Unit
(DTU) located at Ward 8A of the NUH

Table 1: DTU Phase | trials 2016

e P-TEFb inhibitor (Buyer)

o Trastuzumab + NK-cell therapy for
HER2 amplified/overexpressed
fumours

e Balanced PI3Ka/pB inhibitor (Bayer)

e Exportin 1 (XPO1) inhibitor — selective
inhibitor of hucleur export (Selinexor,
Karyopharm)

e PDL-1 + MEK inhibitor (Roche)

e Pun-fibroblast growth factor
receptor (FGFR) inhibitor (Buyer)

e AKT1 inhibitor (Astra Zenecua) in
tfumours with AKTT mutdtions

o ASLANOOT: HER1/2/4 inhibitor +
curboplutin and puclituxel

e PLKT inhibitor (Tekmira)

o \Wnt/Porc inhibitor (Experimental
Therapeutics Centre/D3 A*STAR
Sihgupore)

All of our medicul oncoloyists in the
teum are dlso leuding experts in
specific tumour types (see Table 2)
and hence provide udded clinicadl
and scientific insights info the
munhugement of euch putient
referred to the DTU.

Table 2: List of DTU Consultant
Medical Oncologists

Tumour
subspecidlty

Consultaunt

Adj A/Prof Goh Heud and

Boon Cher (Leuder) | Neck Cuncers

Prof Chny Huemutoloyicudl

Wee Joo Cuncers

Adj A/Prof Lee Breust Cuncer und

Soo Chin Cuncer Genetics

Dr Chee Gustrointestinal

Cheny Eun Cuncers

Dr Ross Soo Lung Cancers

Dr David Tun Gynuecoloyicul
Cuncers

Dr Andreu Wony Breust und Centrul
Nervous System
Cuncers

Dr Yony Wei Peny | Gustrointestinal
Cuncers

Given that many of the currently tested
compounds target a specific molecular
puthway uberration in cuncer cells,
putients in our DTU eurly Phuse triuls ure
dlso offered moleculur profiling of their
tumours viu our infeyrated molecular
analysis of cuncer (IMAC) proyrumme to
identify these “uctionuble” moleculur
aberrations in the tumour cells so that,
bused on their tumour moleculur profile,
putients cun be mutched to the most

appropriate druy in early Phase clinicdl tridls.

FINDING AND DEVELOPING THE NEXT
GENERATION OF ANTI-CANCER DRUGS

The next eru of oncoloyicul therapy will
inevitubly evolve from u better

Article by
Dr David Tan
Consultant
Department of
Haematology-Oncology, NCIS

Dr David Tan is a consultant medical
oncologist and clinician scientist at the NCIS.
He is also an Assistant Professor at the Yong
Loo Lin School of Medicine, NUS. Dr Tan
graduated with an intercalated BSc in
Experimental Pathology and MBBS with
Disfinction from Guy’s, King’s and St Thomas’
School of Medicine, University of London. He
underfook training in infernal medicine af
Hammersmith, Guy’s and St Thomas Hospitals
in London, and obtained his MRCP(UK) in
2005. He was a Cancer Research UK Clinical
Research Fellow at the Institute of Cancer
Research, London, where he obtained his PhD,
and frained in Medical Oncology at the Royal
Marsden Hospital, London. He also complefed
a fellowship in Drug Development and
Gynaecologic Oncology at the Princess
Margaret Cancer Centre, University of Toronto
before returning to Singapore.

Members of the Haematology-Oncology
Research Group (HORG)

unhderstunding of the molecular
dberrations in cancers dllied with
techholoyies that will fucilitute u rupid
and comprehensive characterisation of
the unigue biologicul fedutures of each
cuncer putient’s tumour. The chullenye
for oncoloyists is to leverauge on this
wedlth of scientific information to
develop more effective therapeutic
options for putients viu well-designed
und expertly executed eurly Phuse
studies. The NCIS DTU is how fully
eyuipped to embrace this chullehye
and lead the development of hew drugs
in the fight against cancer.
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CELLULAR

IMMUNOTHERAPY

RATIONALE FOR CELLULAR
IMMUNOTHERAPY

lonyg-stunding goul for
A oncoloyists hus been to exploit

the power und specificity of the
immune system to fight cancer. Decaudes
of luborutory and translationul research
have pointed to muny promising ways to
achieve this goul. Among these, infusion
of immune cells with boosted uctivity (i.e.
cellulur immunotherupy) hus recently
produced spectucular clinicul results,
raising enormous interest in this field.

One of the first cleur indicutions that
immune cells could have un unti-cuncer
effect came from the experience with
bone murrow frunsplantation in patients
with leukaemia. During this procedure,
putients receive blood stem cells from
heulthy donhor to restore their own blood
cells, wiped out by high-dose
chemotherapy und/or radiotherupy
given to erudicate leukaemic cells. A
side-effect is graft-versus-host diseuse
(GVHD), cuused by the donor’s immune
cells present in the gruft attacking tissues
und orguns of the putient.
Huemuatoloyists hoted that pautients with
more severe GvHD uppeured to have g
better chunce of remaining in remission
affer tfransplant. This observation
suyyested thut cells responsible for
GVHD, cdlled T lymphocytes, could dlso
have an anti-leukaemia effect, leuding
to the pructice of infusing donor T
lymphocytes affer transplant fo suppress
leukuemia relapse. This infusion cun
produce dramuatic leukuemia regression
in some putients, demonstrating that T
lymphocytes cun succeed even when
infensive chemotherapy und
radiotherapy have failed. Unfortunately,
donor lymphocyte infusion dlso has the
potential of causing deudly GvHD, and it
is therefore used only us a |ust-ditch
freatment.

DIRECTING T LYMPHOCYTES AGAINST
CANCER CELLS

Can the risk of GvHD after T lymphocyte
infusions be averted? If so, can these
“living druys” be exploited even outside
the bone murrow franspluntation
contfext?

In the lute 80s to eurly 90s, Dr Zelig Eshhar
and his colleugues were studying the
moleculur mechunisms underlying T
lymphocyte function. To this end, they
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couxed T lymphocytes to express on the
cell surfuce a chimeric receptor, i.e. an
artificial protein Made of severdl
components, thut could trigger cell
activation at will. Not only did the
method work, but the scientists soon
redlised that their receptor (now known
us “chimeric untfigen receptor” or CAR)
could be designhed to direct T
lymphocytes ugainst cuncer cells. By
using the putient’s own engineered T
lymphocytes insteud of those of u donor,
GVHD could be averted.

Often in science, truly innovutive ideus
ure hot imMmediutely embruced; Eshhur’s
method waus no exception. Nevertheless,
some luboratories, including ours,
uppreciuted its potentidl. Initial
experiments confirmed the extraordinary
cupucity of CAR-T lymphocytes to kill
tfumour cells but sugyested thut the
origindl receptor was incomplete and
that improvements were heeded to fully
uctivate T lymphocytes. Thus, hew
stimulatory molecules were incorporated
into the CAR structure to boost T
lymphocyte growth uand survival,
ygenheruting what is how culled “second
ygenerution CAR”. The use of second
yenerution CAR-T lymphocytes directed
aguinst CD19, a molecule expressed by
cells in muny forms of leukauemiu und
lymphoma, resulted in dramutic clinical
responses, providing startling evidence
supporting this technology. We are
working towards bringing this technology
to the NCIS.

NATURAL KILLER (NK) CELLS: ANOTHER
IMMUNE CELL TYPE WITH ANTI-CANCER
POTENTIAL

Besides T lymphocytes, other immune
cells cun have anti-cuncer activity. The
main function of NK cells, a smdall fraction
of blood lymphocytes, is to eliminate
cells infected by viruses, thus preventing
virus spreuding. NK cells have u set of
inhibitory and activating receptors that
bind molecules (“ligunds”) on the
surface of other cells. When a cell
becomes infected by q virus, some of
the ligunds for inhibitory NK receptor
decreuse while ligunds for activating
receptors increuse. The net bulunce of
externdl signuls tells the NK cell whether
the other cell must be killed or not.

The use of NK cells for cuncer therapy
stems from the ideu that this
sophisticated system of receptor-ligund

inferactions cun dlso work against
cuncer cells. Indeed, infusion of NK cells
from heulthy donhors (contrary to T
lymphocytes, NK cells do hot cause
GVHD) huve produced impressive clinical
responses in some patients with acute
myeloid leukuemiu. However, tumour
cells often luck sufficient uctivation
ligands or express inhibitory ligands which
nullify the stimulation from their activating
counterpurts.

To use NK cells to treut cancer, we must
solve two muin problems: 1) get them in
sufficient humbers, und 2) filt the
receptor bulance in fuvour of uctivation,
so thut cuncer cells cun be recoyhised
us the ones to eliminate. Reseaurch in our
luborutory hus found ways to obtuin
neurly infinite humbers of NK cells. We
have dlso desighed new receptors,
including CARs; when expressed by the
NK cells, these receptors cun murkedly
increuse NK cell cupucity to recoynise
tfumour cells and kill them. These efforts
have resulted in severdl clinical fridls
currently open at the NCIS. In NKEXPSIN,
we use dohor NK cells to tfreat children
und adulfs with acute myeloid
leukaemia und T-cell acute
lymphoblaustic leukaemid, In NKEXPSARC,
we use d similar NK cell product for
putients with sarcoma. In NKCARCD19,
we use expunhded donor NK cells
ehygineered to express an anti-CD19 CAR
to treat putients with aucute
lymphoblastic leukaemia,

USING IMMUNE CELLS TO INCREASE THE
ANTI-TUMOUR ACTIVITY OF ANTIBODIES

Antibodies ure part of our immune
response uguinst infections but cun dlso
be mude in the luboratory against
molecules expressed by cuncer cells.
Antibodies ure shuped like a “Y”: the
urms of the “Y” latch onto the surface of
u cuncer cell while the stalk of the “Y”
cun trigger mechunisms which ultimately
leud to the cuncer cell’s demise.
Antibodies ure how purt of standurd
treatment for many types of cuncer. For
exumple, Rituximab is routinely used to
freat puatients with B-cell lymphomua, and
Trastuzumab to treat pautients with breust
cuncer.

Amony the unti-cancer mechunisms
frigyered by untibodies, perhaps the
most important is the recruitment of NK
cells, which have u special receptor
culled CD16, cupuble of binding the



stulk of the untibody. Thus, NK cells
become uctivuted und proceed to Kill
the cell targeted by the untibody. One
wuay o increuse untibody activity is to
infuse u fresh supply of uctivated NK
cells. This strategy is used in our NKEXPHER
clinicul study for putients with breast or
gustric cuncer, where the putient’s own
NK cells are activated and infused
toyether with the untibody Trastuzumuab.
In NKEXPHNC, < similar procedure is
performed for putients with heud und
neck cuncer, using the untibody
Cetuximub insteud.

Another way o increuse untibody
activity reyuires yenetic enyineering of T
lymphocytes. These cells do not hormailly
express CD16 und therefore cunnot be
activated by antibodies. In our
luboratory, we developed u receptor
that carries the CD16 molecule; when
expressed in T lymphocytes, these cun
act like NK cells and kill target cells
beariny the untibody. T-cells stimulated
vid this receptor ulso increuse in
numbers, thus further enhancing their
anti-tumour effect. Our ATTCK20 clinical
study for putients with B-cell non-Hodykin
lymphoma or chronic lymphocytic
sleukuemia uses the putient’s T-cells,
f enyineered to express CD16, toyether
" with the untibody Rituximab.

TRANSLATING LABORATORY RESEARCH
INTO THERAPIES

Prepuring cell products for infusion in

7

foutients, as we are currently doiny at the
NCIS, is a complex procedure. The
number of cells required in the clinic is at
least 100-fold greuter than that used in u
stundard laborutory experiment, und
much expertise is required to franslute u
reseurch method into d clinicul-grade
protocol. Clinicul-grade cell
munipulution Must be performed in u
purposely built luboratory, using materials
and procedures thut meet international
standards referred to us “current Good
Munufacturing Practices (or cGMP)”. In
Singapore, this process is regulated and
monitored by the Heulth Science
Authority.

The prepuaration of engineered T-cells
and NK cells for immunotherapy typicully
consists of collecting blood from putients
or hedlthy donors (usudlly family
members) viu leukapheresis, a procedure
similar to thut of u plutelet donution
which extracts only the heeded cells
from the blood, giving buck the rest
(Figure 1). This is followed by cell culture
for activation and expunsion uccording
to cGMP, lusting about 10 duys. During
this time, cells may be exposed to yenes
encoding CARs or other recepftors,
tfogether with genes of virdl origin which
facilitute entry info the cell und ensure
permanent gene expression. At the
completion of the culture, cells are
conhcentrated und infused. Before
infusion, the patient may receive
chemotherapy which will deplete the

—

T lymphocytes/
NK cells

Receptor

Cell uctivation
Putient 3

o Do Putient

Expunsion
+
Genetic modificution

Figure 1. Prepurution of enyineered immune cells (T lymphocytes or NK cells) for clinicul
use. Peripherdl blood is obtuined from the putient or a donor by leukupheresis. Cells ure
then activated, expunded aund, if necessury, yenetically modified, under cGMP
conditions before infusion. Putients often receive chemotherupy while wuiting for the
cells, which will facilitate their engraftment.

NK cells from donor

NKEXPHER
NKEXPSIN NK cells from patient Breast & Gastric
AML, T-ALL Cancer
with Trastuzumab
NKCARCD19 NKEXPHNC
NKEXPSARC B-cell ALL Head & Neck
arcoma Cancer

with anti-CD19 CAR T EEls

ATTCK20
B-NHL, B-CLL

T-cells from putient

with CD16 receptor & Rituximub
Figure 2. Cellulur immunotherupy clinicul triuls currently open ut the NCIS

existing T lymphocytes und muke space
for the infused ones. Ahother way to
modify cells consists of expunding them
us ubove but inserting the gene of
interest ut the end of the culture by u
method culled electropordation, in which
cells ure exposed fo electric pulses which
opeh und close tiny pores on the surfuce
of the cells. With this method, the gene
expression is trunsient und persists for only
u week or so.

As described in this urticle und
summurised in Figure 2, many of our
reseurch udvunces huve dlreudy been
franslated into clinical studies ut the
NCIS. The muin objective of these studies,
which ure hot uvdiluble unywhere else, is
to determine the feusibility of the
imMmune cell manipulation in a clinicul
sefting, und ussess the potential udverse
events ussociuted with the cells” infusion.
Of course, the underlying hope is that
these cellulur immunotherapies will result
in fumour responses und clinical
improvements.

These clinicdl triuls could be executed
becuuse of the stronyg and diverse
expertise of NCIS physiciuns, the solid
NCIS clinical trial infrastructure, and the
ygenerous finuncial support of our
philunthropic donors. Moving forward,
we dre well-positioned to learn from this
experience und further advance this
exciting ureu of cuncer reseurch, with
the hope of helping us many putients us
possible in the process.

Article by
Professor Dario Campana
Department of Paediatrics,
Yong Loo Lin School of Medicine,
National University of Singapore

Prof Campana obtained his MD and PhD
degrees in ltaly, where he received his clinical
fraining in haematology. He frained as a
scientist af the Royal Free Hospital, University
of London, before moving to St. Jude
Children's Research Hospital in Memphis,
where he was a Full Member in the
Departments of Oncology and Pathology, and
Professor of Paediafrics at the University of
Tennessee. He is currently Professor in the
Department of Paediafrics, Yong Loo Lin
School of Medicine, National University of
Singapore. He holds the Mrs. Lee Kong Chian
Chair in Advanced Cellular Therapy, and is a
recipient of a Singapore Translational
Research Investigator award. Prof Campana’s
main interest is franslational research in
oncology, focusing on moniforing response to
freafment in leukaemia, and immunotherapy
of leukaemia and solid tumours.
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Institute, Singupore (NCIS) Ahnudl

Reseurch Meeting (NCAM 2015)
wus held on 3 July. With the theme,
“Hurhessing Immunotherupy in Cauncer
Treutment”, the meetiny uimed to
promote reseurch culture, nurture junior
cliniciun investigutors uand foster
inferactions between cliniciuns,
cliniciun-reseurchers und busic
resedrchers by providing clinicians and
scientists with u plutform to interact and
showcuse their cuncer reseurch work on
the NCIS campus.

T he 2 Nutional University Cuncer

Professor John Eu-Li Wony, Chief
Executive, National University Hedlth
System (NUHS) and Senior Consultunt,
Depurtment of Huemutoloygy-Oncoloyy,
NCIS, officidlly luunched the meeting
with an enlightening welcome uddress.
Members of the NCAM'’s scientific

Annual Research
Meeting 2010

committee chuired the day’s
programmes, which included
educutionul sessions, orul und poster
presentutions of cuncer reseurch
ubstracts us well as an awards
presentution to recoynise the best
submissions. In 2015, over 120 ubstracts
were submitted in four cateyories — busic
science, clinicul science, nursing/
puramedicul/supportive care und
translationul science.

Over 200 purticipunts uttended the
event, includinyg infernal delegyutes from
the NUHS, NCIS, Cuncer Science Institute
(CSI), NUS Yony Loo Lin School of
Medicine und Saw Swee Hock School of
Public Hedlth. Externul deleyutes from
the Nationul Cancer Centre Singupore
(NCCS), Institute of Molecular und Cell
Biology (IMCB) und A*STAR were ulso
present.

AUDITORIUM

ifl) A

W

: | y \‘
VR

1IN

B Staff from the NCIS who were part of the NCAM 2015 Organising Committee
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Adj A/Prof Goh Boon Cher presenting on
immunotherapy development in solid tumours

Duriny the plenury session, Professor
Anthony Chun, overseus delegute from
the Chinese University of Hohy Konhy,
guve un insightful tulk on hovel freatment
strateyies in husophuryngedl curcinomu
and the potentidl role of immunotherapy
while the NCIS’s very ownh Adjunct
Associute Professor Goh Booh Cher yuve
a proyressive perspective on
imMmunotherupy development in solid
tumours und a foresight of upcoming
developments in Asiu,

Overall, the event was a huge
success and we look forward fo
hosting more cross-collaborative
opportunities for cancer research.



Breast Cancer /
Public Forum

Over 40 purticipunts uttended the event
aund some of our breust cancer survivors
graciously shared their experiences with
the diseuse through poignant sharing
sessions. Participunts ulso wutched *Cuncer
Hair’, a thought-provoking short film about
U youny woman's self-discovery
throughout her journey with cancer, which
wus screened for the first fime in Singupore.

=% Highlights

After the forum, puarticipants dlso visited
booths set up by supporting parthers,
including Niks Professional, Can-cure,
Vitugen und the Singupore Cuncer
Society’s “Look Good Feel Better” team.

» ®

A session of empowerment for the participants
of the Breast Cancer Public Forum

as hair and skin changes during cancer
therapy, and encouraged them to look
and feel beuutiful despite their illness.

Awdreness Month 2015, the Nutional

University Cancer Institute, Singapore
(NCIS) orgunised u Breust Cuncer Public
Forum in support of our breust cuncer
putients.

Entitled “Cuncer Huir & Skin”, the forum
dimed to empower breust cancer
putients by orgunising interactive
make-up and scarf demonstrations. These
guve them knowledye onh how to cope
with bredst cancer aund treatinent, such

I n cohjunction with Breast Cancer

Dr Chan Ching Wan, Senior Consultunt,
Division of Surgicul Oncoloyy (Breust
Surgery), NCIS, delivered the welcome
address. Dr Lim Siew Eng, Associute
Director (Clinical — Educution) und
Senior Consultunt, Depurtment of
Hauematology-Oncology, NCIS, and Ms
Linda Ho, Niks Professional, shared on
topics reluted to breust cuncer.

make-up demonstration by Ms Linda Ho of

I One of the participants getting a hands-on
Niks Professional

Multi-cliseioline
Q&A session

Winning Against
Cancer Symposium
2015

All You Need To Know i ! B~ s :
About Women’s Cancers The feedback from participants

® ! Y4

were positive and encouraging,
h 15 August, the National University which further propels the NCIS to
O Cancer Institute, Singapore (NCIS)
held another edition of Winning

Aguinst Cuncer Symposium 2015 ut the
Nutional University Heart System (NUHS)
Tower Block Auditorium. With the theme,
“All You Need To Know About Women's
Cuancers”, the symposium dimed fo ruise
awureness und educute the public on
Women'’s Cuncers. This yeur, the spotlight
wdus oh breust und womb cuncer, two

out of the top 10 cuncers to
ufflict Singuporean women.

Over 200 purticipunts uttended
the symposium and guined
vdludble insights on the disedse.
A panel of multi-disciplinary
speukers ulso discussed on

relive the success for next year’s
Winning Against Cancer Symposium.
Representatives of The

Singapore Cancer
Society, one of the key

is the
most COMMON cancer

supporting partners of
the event

recent clinicul breukthroughs
and treatment approaches. Both
sessions wrapped up with d lively
and informative Q&A session.

diagnosed in Singapore
Collect your FIT kit today!

After the sessions, purticipunts dulso had the
opportunity to engage in various activities
presented by our spohsors und purthers such
as the Singapore Cuncer Society, Brands,
Vitugen und Made Redl, amongst others.




Multi-institutional panel of speakers during
the Q&A session

ccordiny to the Singupore
A Cuncer Reyistry, over 3,400
Sihgyuporeuns were
afflicted with lymphoma between
2010-2014. During the sume
period, the diseuse wus the fifth
and sixth most commonly
occurring cuncer in Singuporeun
men und women respectively.

To ruise uwureness of the diseuse,
Sihgupore’s Inaugurul World
Lymphoma Awdreness Day
Symposium 2015 wus held on 26
September aut the Nutiondl
University Heulth System (NUHS)
Tower Block Auditorium. The event
wus orguhised by the National
University Cuncer Institute,
Singapore, in collaboration with
the Nationul University Hospitdl

(NUH), Nutionul Cuncer Centre Singupore
(NCCS), Singupore General Hospital (SGH),
Leukemiu und Lymphoma Foundation (LLF),
and Sihngupore Cuncer Society (SCS).

The multi-linguul symposium, comprising
English, Mundarin and Mulay sessions,
dimed to educute und empower the
audience through experts sharing
knowledyge of lymphomu. Led by u feum of
mulfi-disciplinary spedkers from partner
institutions, topics such us the risks of getting
the diseuse, its signs und symptoms, und
freatment options were explored. Dietitians
dlso provided nutritional tulks ulonyside
inspirationul unecdotes by survivors.

Throuyh such public educution initiatives,
we uim to empower the public with
knowledge on cuncer
awdreness so Js to promote
eurly screening und )
detection, franslating
to eurly diugnosis
und treutment, thus
enabling u better
chunce of recovery
for putients.

The event wus attended by
close to 150 purticipunts who ulso purtook
in light-heurted activities.

A participant shared, “Many
thanks for the event today. It was
really great and well-organised.
The content was very useful.”

The NCIS Celebrates Life Survivorship
Party 2015: Carnival of Hope

Celebrating Life Beyond Cancer

“Thank you for inviting us fo the NCIS event. It was
very well-organised. We enjoyed ourselves
tremendously and got to meet fellow survivors and
made new friends.” - Mdm Chan

Celebrutes Life Survivorship Party

2015 on 21 November. With the
theme, “Curhival of Hope”, patients,
survivors und their cureyivers ucross dll
our support groups yuthered to
celebrate life beyond cuncer through
interactive and engaying workshops
that feature holistic activities.

T he NCIS held our unnudl The NCIS

The uctivities include mindfulness
therapy, crochet, upcycling, muguzine
handicraft und yin yoga workshops with
the dim of encouruying purticipunts to
enhyguyge in meuningful uctivities despite
their buttle with cancer. Four of our
cuncer wdarriors ulso gave motivationdl
speeches.

On u lighter side, participunts dlso got
involved in other uctivities such us
curicuture, hume cdlligraphy and roving
photography.

Both empowering und entertaining, the
event received much rave und
enthusiustic feedbuck.

I Cancer survivors of the NCIS and their jubilant celebration of life
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GET FIT '

@ 50!

Colorectal Cancer
Prevention, it’s a
Matter of Choice.

and dlso pluys busketbull regularly. Every Sunday, he

will wake up ot 5.00um without fail to join his jogging
and brisk-walking “kakis” for a walk from Bukit Merah to
Sentosu. However, not mauny people are aware that behind his
sporty outlook, he is u colorectul cuncer survivor with u stomu
attached fo his intestine. In 2009, he wus diaghosed with
colorectul cuncer ufter finding tfraces of blood in his stool. After
his surgery, he joined the Sihngupore Cuncer Society support
ygroup und is how volunteering to reuch out fo help hewly
diugnhosed colorectul cancer putients.

M r Teo Kee Huat, 72, is a sports enthusiast who jogs, swims

Colorectul cuncer is currently the top cuncer in Singupore
(firstin mules und second in femules). Alonyside un ugeiny
population, it is predicted thut the incidence rate will contfinue
to climb in the future. Some contributing factors towards
colorectdl cuncer include u sedentary lifestyle, obesity, tobucco
smokinyg und high intake of red meut and processed meut,

Unknown to many, colorectal cancer is
highly preventable through screening.

Most colorectul cuncers develop slowly over severdl years and
usudlly start as benign polyps that grow from the mucosu in the
colon. These polyps should be removed before they turn
cuncerous. Some of the common signs und symptoms of
colorectul cuncer include blood und mucus in stool or
persistent abdominul discomfort. The risk of developing
colorectul cuncer increuses us one pusses the uge of 50.
Hence, screeninyg for the diseuse should beyin at age 50 to
improve treutment outcome und cure rute.,

“One of the best ways to prevent cancer is through early
detection und reyulur checks unnudlly. Everyone cun tauke
charge of their heulth by udopting u hedlthier lifestyle und
participating in screening programmes,” suid Dr Chee Cheny
Ean, Chuir of the Singupore Cuncer Society Colorectdl
Cancer Awadreness Campuign 2016 and Consultant,
Depurtment of Huemotology-Oncoloyy ut the Nutional
University Cuncer Institute, Singupore (NCIS), who treuts
putients diugnhosed with colorectdl cuncer.

As purt of the Singupore Cuncer Society’s mission to educute
und prevent cuncer umonyst Singuporeuns, it will luunch the
15" Colorectal Cuncer Awdareness Campuigh in March 2016.
Citizens und Permanent Residents (PR) will be able to collect
the Fuecdl Immunochemicul Test (FIT) kits ut no churge. The FIT
kit tests for blood in the stool which could be u symptom of
colorectul cuncer.

BENEFITS OF THE FIT:

e [tis u non-invusive screening test for colorectal cuncer.

e |t is u preliminary screening to specificully detect humun
blood in u person’s stool sumple, without uny diet
restrictions or requirements.

e [tis usufe, eusy to do test which you cun do in the
fprivacy of your home.

e |tis free for you to collect the kit und yet yourself tested if
you are 50 yeurs old and ubove, Singuporean or PR.

The free FIT kits will be avdiluble for collection by members of
the public ut Polyclinics und Guurdiun pharmacies islund-wide
from March 2016 onwards. For more detdils on the specific
outlets aund collection of the kits, pleause visit the SCS website
(www.singuporecuncersociety.ory.sy). During the cumpuign
period, the SCS will dlso be running
public awareness roudshows and FIT kifs will be
fie-ups with corporaute und community gva:/qb{e o
E= olyclinics and
purthers to ruise uwureness of the i Guardian
diseuse. The SCS will ulso be setting : plf)or(;nogc/;es
up booths to distribute the FIT kits ut islana-wige
the NCIS und NUH during the from March 2016
cumpuign period.

0x284/2012.04

For more information, visit the SCS website or Facebook
(fucebook.com/sycuncersociety) or emuil
cancerscreening@singaporecancersociety.org.sg /
education@singaporecancersociety.org.sg.
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Nurse Manager Ms Keren Hengietianes
Nurse Clinician Dr Dora Lang af the
* National Day Awards 2015

B o ¥ i~ ,

National Day
Awards 2015

NCIS Nurses clinch
the Efficiency Medal

recoynise individuuls who huve

made sighificant contributions to
public service, rendering various forms of
merit und service to Singupore.

T he Singyupore Nutionul Duy Awurds

In conjunction with Singapore’s 50™ year
of independence, the 2015 uwurds
particularly recoyhised the hard work
und dedicution of our hution’s pioneers
und those who huve made outstunding
conftributions to hution-building.

In 2015, two NCIS hurses — Nurse Clinician
Dr Doru Luny Siew Ping, und Nurse
Munager Ms Keren Heng Keu Ling,
Division of Oncoloyy Nursing — euch
received the Efficiency Medul.
Incugurated in 1969, the meddl is
awurded to certdin individudls (e.y.
public officers und educution officers) for
exceptionul efficiency or devotion fo
duty or for work of speciul sighificunce.

With regards to receiving the award, Dr
Lany suid, “A culture of belief und trust
within the hursing division at the NCIS is
the key to winning the awurd. Specidl
thanks to Senior Nurse Maunuger (SNM)
Ony Hwee Sen and SNM Clarice Tun for
nominuting me for the award.”

Sister Heny dlso shured, *l thunk God, my
family, peers, supervisors, colleagues, stuff
and dll my friends. Their support und help
over the yeurs huve helped me to yrow
and become the nurse that | am toduy. |
um honoured to receive the uward.”

This is not the first time NCIS stuff received
this uccolude; Nurse Cliniciun Belindu
Tan and Nurse Clinician Sharmila d/o
Kusinathan were awarded in 2011 and
2014 respectively.

The NCIS is proud of dll the winners und
congratulate them for edrning this prestige.

Specialist and Tumour Group Listing

Blood Cancers and
Blood Disorders

Dr Khor Lih Kin
Dr Loi Hoi Yin

Haematology-Oncology

Haematology-Oncology

Dr Ny Chin Hin (Leuder)

Dr Henry Oscur
Dr Premillu Pillay
Dr Felicity Pool

Pathology
A/Prof Thomus Choudury Putti

Dr Koh Liuny Piu (Leuder)
Dr Poon Li Mei Michelle
Dr Tun Lip Kun

Radiation Oncology

Dr Thum Weny Keony Ivan

Dr Balumurugaun A Vellayappan
Diagnostic Imaging

Dr Khor Lih Kin

Dr Loi Hoi Yin

Haematology-Oncology
Dr Liu Te Chih (Leuder)

Dr Lee Shir Ying

Dr Yup Eng Soo

Haematology-Oncology
Dr Liu Te Chih (Leuder)

Dr Lee Shir Ying

Dr Ng Chin Hin

Dr Tuny Moonh Ley
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Dr Chun Hiun Li Esther
Dr Koh Liuny Piu

Dr Ooi Guik Ming Melissu
Dr Tun Lip Kun

Dr Tung Moon Ley

Radiation Oncology

Dr Thum Wenhy Keony Ivan

Dr Bulumurugun A Vellayappun
Diagnostic Imaging

Dr Khor Lih Kin

Dr Loi Hoi Yin

Haematology-Oncology
Dr Poon Li Mei Michelle
(Leuder)

Dr Chun Hiun Li Esther

Dr Sunjuy De Mel

Dr Tan Lip Kun

Radiation Oncology

Dr Thum Wenhy Keony lvan
Dr Balumurugun A Velluyuppun
Diagnostic Imaging

Dr Arvind Kumar Sinha

Haematology-Oncology
Prof Chhy Wee Joo (Leuder)
Dr Sunjuy De Mel

Dr Ooi Guik Ming Melissu
Radiation Oncology

Dr Thum Weny Keohy Ivan
Dr Bulumurugun A Vellayappan
Diagnostic Imaging

Dr Arvind Kumar Sinha

Dr Khor Lih Kin

Dr Loi Hoi Yin

Breast Cancer

Surgical Oncology

Dr Chun Ching Wun (Leuder)
A/Prof Mikuel Bo Anders
Hartman

A/Prof Philip lau Tsau Choohy
Dr Shuik Ahmad Bin Syed Buhari
Dr Tuny Siau-Wei

Diagnostic Imaging

A/Prof Quek Swee Tiun

Dr Pooju Jugmohan

Dr Jeevesh Kupur

Haematology-Oncology
Prof John Wongy Eu-Li

Adj A/Prof Lee Soo Chin
Dr Lim Siew Eny

Dr Lim Yi Wan

Dr Tun Sing Huuny

Dr Andreu Wony Li Ann
Radiation Oncology

Dr Choo Bok Ai

Dr Koh Wee Yuo

Dr Johuhn Tuny I-Hsiuny
Dr Bulumurugun A Vellayuppun
Plastic, Reconstructive &
Aesthetic Surgery

Dr June Lim

Dr Ony Wei Chen

Dr Ydp Yun Lin

Colorectal Cancer

Surgical Oncology

Dr Cheony Wuii Kit (Leuder)
Dr Chony Choon Sehy

Dr Ridzuun Farouk

Dr Sharon Koh Zhiling



Dr Lee Kuok Chuny

Dr Bettinu Lieske

Dr Frances Lim Sheau Huei
Dr Tun Ker Kun

Haematology-Oncology
Dr Chee Chehy Eun

Dr Thomus Soh | Peny

Dr Yony Wei Peny

Radiation Oncology

Dr Leony Cheny Nuny

Dr Jeremy Tey Chee Seony
Diagnostic Imaging

Dr Bertrund Any Wei Leny
Dr Lynette Teo Li Sun

Dr Thiun Yee Liuny

Gastroenterology & Hepatology
Dr David Ony Eng Hui
Pathology

Prof Teh Ming

Dr Brendun Pung Nhyee Kheem

Gynaecologic
Cancer

Gynaecologic Oncology
A/Prof Jeffrey Low Jenh Hui
(Leuder)

A/Prof Arunachalum lluncheran
Dr Idu Ismuail-Pratt

Dr Joseph Ny Soon Yau

Dr Peurl Tony

Diagnostic Imaging

Dr Bertrand Ang Wei Leny
Dr Wynne Chuu Yuru

Dr Pooju Jugmohun

Dr Khor Lih Kin

Dr Onyg Ching Ching

Dr Thiun Yee Liuny

Pathology

A/Prof Ruju Gunygurdju
Chungul

Dr Qusim Ahmed

Dr Diunu Lim Gkeok Stzuun

Haematology-Oncology
Dr Lim Siew Eny

Dr Lim Yi Wan

Dr David Tun Shuo Peny
Radiation Oncology

Dr Choo Bok Ai

Dr Vicky Koh

Dr Johann Tuny I-Hsiuny

Head & Neck Cancer

Surgical Oncology

A/Prof Thomus Loh Kwok Sehy
(Leuder)

Dr Lim Chwee Miny
Dr June Lim
Dr Tun Wee Boon

Diagnostic Imaging

Prof Vincent Chony Fook Hin
Dr Choony Chih Chiny

Dr Tan Ai Pehy

Dr Eric Ting

Dr Jocelyn Wony Yen Ling

Pathology
A/Prof Fredrik Benyt Petersson

Haematology-Oncology
Adj A/Prof Goh Booh Cher
Dr Tun Chee Senhy

Radiation Oncology

Dr Timothy Cheo

Dr Francis Ho

Dr Thum Weny Keony Ivun
Dr Wony Leu Chouny

Thyroid Cancer

Surgical Oncology

A/Prof Thomus Loh Kwok Sehy
(Leuder)

A/Prof Thirughanum Agusthian
Dr Lim Chwee Miny

Dr Frances Lim

Dr Nygium Kee Yuun

Dr Rujeev Purameswarun

Dr Tun Wee Boon

Endocrinology

E/Prof Lim Pin

Dr Chionh Siok Bee

Dr Doddubele S Deepuk
Dr Kuo Shih Ling

Dr Eric Khoo Yin Huo
Dr Soh Lip Min

Dr Sumunthu Yunhy
Diagnostic Imaging
Dr Arvind Kumar Sinha
Dr Khor Lih Kin

Pathology

A/Prof Ngu Min En

A/Prof Fredrik Benyt Petersson
Dr Qusim Ahmed

Haematology-Oncology
Adj A/Prof Goh Boon Cher

Liver, Pancreatic and
Bilary (HPB) Cancer

Surgical Oncology

A/Prof Stephen Chung Kin Yony
(Leuder)

Prof Krishnakumar Madhavan
Dr lyer Shridhar Gunpauthi

Dr Alfred Kow Wei Chieh

Gastroenterology & Hepatology
Prof Ho Khek Yu Luwrence
Prof Lim Sehy Gee

A/Prof Dun Yock Youny
Dr Bhavesh Kishor Doshi

Dr Michelle Angelu Gowuns
Dr Leo Hartono Juundu

Dr Lee Guun Huei

Dr Lee Keut Hony

Dr Lee Yin Mei

Dr Kieron Lim Boon Lehy
Dr Low How Cheny

Dr Tun Poh Sehy

Dr Thwin Mauny Aye
Diagnostic Imaging
E/Prof Lenny Tun

Dr Khor Lih Kin

Dr Stunley Loh Eu Kuuny
Dr Neo Wee Thony

Dr Prapul Rujendran

Dr Maungut Kumarjit Singh
Dr Puvel Singh

Dr Thiun Yee Liuny

Dr Berhurd Wee

Dr Yany Cunli

Pathology

Prof Aileen Wee

Dr Puny Yin Huei

Dr Benjumin Wony Puk Kwohy

Haematology-Oncology
Dr Chee Cheny Eun

Dr Thomus Soh | Peny

Dr Yony Wei Peny

Radiation Oncology

Dr Francis Ho

Dr Leony Cheny Nuny

Dr Jeremy Tey Chee Seony

Lung/Thoracic
Cancer

Haematology-Oncology
Dr Ross Soo (Leuder)

Adj A/Prof Goh Boon Cher
Dr Chin Tun Min

Dr Tan Chee Seny

Dr Alvin Wohy Seny Cheohy

Surgical Oncology

A/Prof John Tum Kit Chuny
A/Prof Thirugnunum Agusthian
Respiratory & Critical Care
Medicine

Prof Lim Tow Keuny

A/Prof Lee Pyny

Dr Adriun Kee

Dr Khoo Kuy Leohy

Dr See Kay Choony
Diagnostic Imaging

Dr Arvind Kumar Sinha

Dr Anil Gopinuthun

Dr Loi Hoi Yin

Dr Lynette Teo Li Sun

Pathology
Dr Seet Ju Ee

Radiation Oncology

Dr Koh Wee Yuo

Dr Leony Cheny Nuny

Dr Thum Weny Keony Ivan

Prostate/Urology
Cancer

Surgical Oncology

Prof Kesuvun Esuvaranathan
(Leudern)

A/Prof Edmund Chiony

Dr Duvid Terrence Consigliere
Dr Tun Guaun Lim Lincoln

Dr Tiony Ho Yee

Diagnostic Imaging

Dr Bertrand Any Wei Leny
Dr Wynne Chuu Yuru

Dr Edwin Siew Poh Yiew

Pathology
Prof Teh Miny
Dr Thomas Pauldj Thamboo

Haematology-Oncology
Prof Johnh Wony Eu-Li
Dr Alvin Wony Sehy Cheony

Radiation Oncology

Dr Duvid Chiu

Dr Keith Lim Hsiu Chin

Dr Jeremy Tey Chee Seonhy

Upper Gastrointestinal
Cancer

Surgical Oncology

A/Prof Jimmy So Bok Yun
(Leuder)

E/Prof Ti Thiow Kohy

Dr Asim Shubbir
Gastroenterology &
Hepatology

Prof Ho Khek Yu Lawrence
A/Prof Yeoh Khay Guaun

Dr Lim Li Lin

Dr David Ony Eng Hui
Pathology

Prof Tenh Ming

Dr Brendun Punyg Nghee Kheem
Dr Benjumin Wonhy Puk Kwohy

Haematology-Oncology
Dr Chee Cheny Eun

Dr Thomus Soh | Peny

Dr Yony Wei Penhy

Radiation Oncology

Dr Francis Ho

Dr Leony Cheny Nuny

Dr Jeremy Tey Chee Seony
Diagnostic Imaging

Dr Prapul Rujendran

Dr Puvel Singh

Dr Bernard Wee

Dr Yuny Cunli

Dr Yeony Kuuh Yuen

Paediatric

Haematological
Malignancies

Paediatric Haematology -
Oncology

A/Prof Quuh Thuun Chony
(Leuder)

Prof Durio Cumpunu
A/Prof Allen Yeoh Eny Juh
Dr Eluine Coustun-Smith
Dr Chetun Anil Dhamne
Dr Kristu Francisco

Dr Koh Pei Lin

Dr Kimpo Mirium

Dr Tan Poh Lin

Dr Muriflor Villegus

Dr Frances Yeup

Radiation Oncology
Dr Vicky Koh
Dr Johann Tuny I-Hsiuny

Musculoskeletal
Cancer/Sarcoma

Hand & Reconstructive
Microsurgery

Dr Murk Puhaindran (Leuder)
E/Prof Robert Pho Wan Heny

Orthopaedic Surgery
Dr Gurpul Singh
Diagnostic Imaging
A/Prof Quek Swee Tiun
Dr Suchin Agrawdl

Dr Arvind Kumar Sinha
Dr Louise Gurther

Dr Jumes Hallinan

Dr Lee Chin Hwee

Dr David Sia

Dr Sdilil Singbul
Pathology

Dr Victor Lee Kwun Min

Haematology-Oncology
Dr Angelu Puny
Dr Alvin Wony Sehy Cheony

Radiation Oncology

Dr Timothy Cheo

Dr Choo Bok Ai

Dr Ooi Kiat Huat

Dr Wohy Leu Chouny
Paediatric Haematology-
Oncology

Dr Chetun Anil Dhamne

Supportive and
Palliative Care

Haematology-Oncology

Dr Noreen Chun Guek Cheny
(Leuder)

Dr Yony Woon Chui
Dr Jumie Zhou

Radiation Oncology
Dr Wony Leu Chouny

Psychological Medicine
A/Prof Ruthi Muhendran
Dr Terence Leohy Sun Chee

Developmental
Therapeutics Unit
(DTU)

Haematology-Oncology
Adj A/Prof Goh Boon Cher
(Leudern)

Prof Chny Wee Joo

Adj A/Prof Lee Soo Chin
Dr Chee Cheny Eun

Dr Ross Soo

Dr David Tun

Dr Andreu Wony

Dr Yony Wei Peny
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NCIS Events (Jan - Jul'16)

1. January Oncology Grand Rounds
Date: 13 Jan
Time: 1.00pm —2.00pm
Venue: NUHS Tower Block, Level 7, Seminar Rooms T07-03/04,
Singapore 119228 '
Topic: Advances in Radiation Therapy '
Speaker: Dr lvan Tham, Senior Consultant, Department of
Radiation Oncology. NCIS

World Cancer Day
1. Corporate Talk
Date: 16 Feb
Time: 3.00pm - 4.30pm
Venue: MINDEF Nee Soon Camp, 303 Transit Road,

Singapore 778895

2. February Oncology Grand Rounds

Date: 17 Feb

Time: 1.00pm —2.00pm

Venue: NUHS Tower Block, Level 7, Seminar Rooms T07-03/04,

Singapore 119228

Topic: Concepts in Oncology: Tumour Xenografts

Speaker: Professor Huynh Hung. Principal Investigator,
Laboratory of Molecular Endocrinology. Division of
Cellular & Molecular Research, National Cancer
Centre Singapore

3. World Cancer Day
Date: 20 Feb
Time: 9.00am - 5.30pm
Venue: Toa Payoh HDB Hub Arena, 460 Lorong 6 Toa Payoh,
Singapore 310460

HDB Hub 9.00am - 10.15am | English Talk:
Bedok Room Women's Gynaecological
Cancers '
10.45am - 12,.000m| Mandarin Talk: %41 .
HDB Hub 2.00pm - 3.30pm | English Talks:
Punggol e Whatis Cancer? '
Room Nutritional and Cancer '
Basement 1 Prevention
e TCM and Cancer '
4.00om - 5.30om | Mandarin Talks:
. BER4? 0
FEZE SR

. hERIT ST

ctal Cancer R
ness Month e

-
1. Bukit Batok Polyclinic Talk
Date: 9 Mar
Time: 1.00pm —2.00pm
Venue: 50 Bukit Batok West Ave 3, Singapore 659164
2. March Oncology Grand Rounds
Date: 16 Mar
Time: 1.00pm —2.00pm
Venue: NUHS Tower Block, Level 11, Seminar Rooms T11-02/03
Topic: Cytoreductive Surgery & HIPEC - Treatment Advances
for Peritoneal Malignancy .
Speaker: Dr Bettina Lieske, Consultant, Division of Colorectal
Surgery, National University Hospital

(65) 6773 7888 £ (65) 6777 4413
f www.facebook.com/NationalUniversityCancerlnstituteSingapore
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b E& G o
N

7 CancerAppilLine@nuhs.edu.sg 4

. GP CME

Date: 19 Mar

Time: 2.00pm — 4.00pm

Venue: NUHS Tower Block Auditorium, 1E Kent Ridge Road,
Singapore 119228

. Clementi Polyclinic Talk

Date: 23 Mar
Time: 1.00pm - 2.00pm
Venue: 451 Clementi Avenue 3, #02-307, Singapore 120451

. GP CME

Date: 2 Apr
Time: 2.00pm - 4.00pm
Venue: NUHS Tower Block Auditorium, 1E Kent Ridge Road

. Choa Chu Kang Polyclinic Talk

Date: 13 Apr
Time: 1.00pm —2.00pm
Venue: 2 Teck Whye Crescent, Singapore 688846

. April Oncology Grand Rounds

Date: 13 Apr

Time: 1.00pm —2.00pm

Venue: NUHS Tower Block, Level 7, Seminar Rooms T07-03/04
Topic: Subgroup Analysis in Clinical Trials

Speaker: Dr Chan Yiong Huak, Head, Biostatistics Unit,

Yong Loo Lin School of Medicine, National University of
Singapore

. Singapore Sarcoma Symposium

Date: 7 May
Time: 10.00am - 12.00pm
Venue: NUHS Tower Block Auditorium, TE Kent Ridge Road

. Corporate Talk

Date: 25 May

Time: 12.00pm - 1.00pm

Venue: Firmenich Asia Pte Ltd, 10 Tuas West Road,
Singapore 638377

. May Oncology Grand Rounds

Visit www.ncis.com.sg for more info

Ovarian Cancer
Awareness Month

. Stereotactic Body Radiation Therapy (SBRT)

International Symposium

Date: 20 June - 24 June

Venue: NUHS Tower Block, 1E Kent Ridge Road,
Singapore 119228

. June Oncology Grand Rounds

Visit www.ncis.com.sg for more info

. 3"¥ NCIS Annual Research Meeting (NCAM 2016)

Date: 1 Jul

Time: 8.30am - 6.00pm

Venue: NUHS Tower Block Auditorium, 1E Kent Ridge Road.,
Singapore 119228

www.ncis.com.sg
www.youtube.com/NCISNUHS

Copyright 2016. All rights reserved. The National University Cancer Institute, Singapore (NCIS) shall not be held responsible in any
way whatsoever for changes in information after the date of publication. All information is correct as of January, 2016.






