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Translational and Clinical
Research Flagship
Programme

$25 million over 5 years, awarded end 2008; u ' >
renewed end 2013 | -

Developmental Pathways to Non-Communicable Diseases

e To study how pregnancy and early childhood
conditions (development) influence the tendency of
Individuals to develop non-communicable diseases
(ob_esli_tfy, diabetes, neurodevelopmental disorders) later
on in life.

e To study how ethnicity influences the tendency of
Individuals to develop NCDs.

« Main aim Is to find ways to prevent these chronic
diseases rather than just treating them or preventlng
their complications.

Developmental Origins : Singapore



Windows of opportunity
to promote health

Affected adult:
interventions
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Risk effect

Adult:
Screening may
be too late to
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Detrimental effects of
lifestyle challenges/ increasing mismatch

M. A. Hanson, and P. D. Gluckman Physiol Rev 2014;94:1027-1076



If you mess up
vour children,
nothing else you
do really
matters.

Jacqueline Kennedy
Onassis, 1929-1994




How does early life affect
long term health?

Pregnancy
Early childhood

First 1000 days



How the pregnancy period affects the baby’s
future development

Perceived optimal Perceived deprived
environment environment

Predicted benign life course Predicted uncertain life course )

Investment for longevity Adjustments to ensure survival
= commitment to repair to birth
* commitment to tissue reserve « small birth size
(neuronal and nephron number) « prematurity
Investment for large adult size - fetal sarcopenia
* bone mass Altered reproductive strategy
* muscle growth « early puberty
Adjustments to resist threatening
and difficult environment
+ altered HPA axis
» altered behavior
* Increased insulin resistance
* propensity to store fat

From Gluckman et al, Am J Hum Biol 2007; 19: 1-19



Development from a phenotypic

perspective
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W Great Ice Storm of 1998
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The North American Ice Storm of 1998 was a massive combination of five
smaller successive ice storms, which combined to strike a narrow swath of
land in eastern Canada and northeastern USA in January 1998.




o D P . January 1998

6 days of freezing rain

4.7 million canadians without power
792,51 4 insurance claims

51 .6 billion paid by insurers

- - ) . " ‘h
Loyola High School Gym Shelter Closes it doors Jan 16th 1998

after serving Notre Dame De Grace area of Montreal for 9 days
B
Monteal Ioe Storm Loyola Gymishelter Kitchen ©Patrick McDanm ~T
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One of the manv volunteers helps the rol Montreal DownTown never closes duringe the S



L_ong term effects of antenatal
maternal stress on their children

e The Great Ice Storm of 1998 caused extensive infrastructural
damage to parts of Atlantic Canada and northeastern USA and
left millions of people without electricity for weeks.

e Studies of pregnant women exposed to this natural disaster
later found that their young children’s neurodevelopment
were negatively affected, reflected by lower general

intellectual and language abilities.
Psychiatry Research H
— R

Stress, March 2005; 8(1): 35-45 @ Ll
Prenatal maternal stress predicts autism traits in 62 year-old children: @C“,“Mmk
Project Ice Storm

The effects of prenatal maternal stress on children’s cognitive
development: Project Ice Storm
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“Truly World-class & Best-in-class” Tachi Yamada, A*STAR Board Meeting, June 2014.

“A study with great national impact - to prevent and manage diseases like diabetes and obesity.”
Minister Heng Swee Keat, MOE FY2015 Committee of Supply Debate-Speech, 6 Mar 2015.
3 Asian ethnic groups

Closest longitudinal follow-up ever

GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES * Deepest phenotyping & biosampling

* Launched in 2009
1247 mother-child pairs

IN UTERO BIRTH INFANCY & CHILDHOOD
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26-28wk clinic visit
Blood taking
Oral Glucose Tolerance Test
Biochemical markers (CRH, CRH binding protein,
cortisol,leptin, alpha-feto protein etc)
Collection of hair sample
Non-mydriatic retinal photograph & autorefraction
Anthropometry (Ht, Wt, Skinfold thickness, MAC)
Pulse wave velocity (BP)
Questionnaires
Life style, family background and breastfeeding
Food diary (24 hour recall and 2 days food diary)
Self administered questionnaires
STAI, EPDS, BDI-II, LYDON & Question on domestic helper
Pittsburgh Sleep Quality Index (PSQl)

Deep phenotyping
of mothers
In mid-pregnancy

BGUSTO

GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES

AT IE

206TH WEEK
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24/7 on-call team %GUSTO Umbilical cord & placenta

GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES

Collection of
specimens at
delivery

Snap freezing

Placenta (baby side) Processing Placenta (mother side) Processing
& Transfer frozen Nalgene

 (— aryovials nto labeled Ziplock
bag and keep in -80C
immediately

g Transfer frozen Nalgene

¥ o Wear new gloves aryovials into labeled Zip-lock
bag and keep in -80C
immediately

b. Pour fresh PBS £ Snap freeze Nalgene b. Pour fresh PBS £ Snap freeze Nalgene
into the container cryovial immediately in into the container cryovial  immediately
liquid nitrogen; repeat ~in liquid nitrogen;
step e until all tissues repeat step e until all
are snap frozen tissues are snap frozen
e Transfer 1 tissue
section into  a e Transfer 1 tissue
secion  into  a
T prelabeled Nalgene ¢. Qut 5 pieces of oD
aryovial, mother side L s
baby side placenta - cryovial
{2-3cm each) placenta  (2-3cm

_— G Maternal, Paternal, Cord blood, etc

sections in PBS

Store all Zip-lock bags in -80°C Store all Zip-lock bags in -80°C



Interrogatlng the BioSamples DeWVOS

Developmental Origins : Singapore

Blood chemistry
- Including micronutrients, metabolomics
Umbilical cord

and placenta Genotyping
Omniexpress+ exome arrays

SNP and CNV

Methylome assessment
Infinium 450K arrays
RRBS
Methyl-capture-seq

Chromatin and histone assessment
TaCH / DNAase protection

Native ChIP-seq

Mnase-seq

- 14 ”:A A ‘
el N

Cord derived MSCs .
Transcrlptome assessment

Infinium HT12 v4 arrays
RNAseq
mMiRNAseq

Longitudinal microbiota
sampling Microbiome assessment
16S RNA sequencing

. 14
Metagenomics




Day 1 — Body Composition

Sklnfold
measurement

Air displacement

plethysmography %GUSTO

INGAPORE TOWARDS HEALTHY OUTC



In GUSTO, we measured neonatal
brain function right after birth

EEG on Day 1 of life MRI on Day 7 of life
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386 MRIs
done without
sedation

For a subset,
MRI is
repeated at:
Week 6
Month 6

GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES



MR Imaging
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FRACTIONAL

ANISOTROPY:
INTEGRITY OF AXONS,
IMPORTANT IN

MEDIATING
NEUROLOGICAL
FUNCTIONS
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Peabody

Number Visuallv Cued Random Comprehensive Test
. H Isua ue . -
Picture Lollipop Test | o \wledge Recal‘: et Object Span of Phonological
Vocabulary Test Test Test Processing- 2
This is a test of This test assesses This test This test evaluat_es This test assesses This test evaluates the
receptive the child’s ability assesses the the child’s working the child’s visual child’s phonological
vocabulary which to identify child’s intuitive ~ Memory through working memory. processing as a
assesses the child’s colours, shapes, knowledge of visual Images a'.‘d prerequisite to reading
vocabulary numbers and numbers. verbal information. fluency.
acquisition. letters.

This test measures the child’s number sense and
Panamath approximate number system (ANS) which underlies the
ability to produce abstract number representation.

ch"d Behaviour This checklist measures the child’s
behavioural and socio-emotional

functioning as reported by parents.

Checklist

These tasks carried out during the 48 Months Home Visit help to assess the child’s ‘school readiness’ in Singapore.




MRI: SAFARI ADVENTURE! %GUSTO

SIEMENS MAGNETOM
Skyra syngo MR D13

% | KKWomen'sand
(. )| Children’s Hospital

SingHealth

4.5 Years




MRI Abdominal Compartment at 4.5 years




.| KKWomensand  now one of the top centres for early

% G U STO LJ.' Children's Hospital - ¢ hjldhood imaging research
AOWING LB I SINGAPORE TOWARDS HEAL SingHealth

THY OUTCOMES

BOD POD: Quantitative Magnetic Resonance Technology
Spaceship adventure! QMR: Fun with sea animals!

Visit Status Visit completed = BOD POD performed QMR performed (KKH)
Year 5 Ongoing 647 329 193
Year 6 Just started 29 5 21



Translational impact

Turning research into action

BGUSTO

GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES



Importance of Early Mental Health

Short-Term MENDW,WOTKIHQ Mémcry, and Executive Funl‘.:'lil:il'lil'lﬂ === Educational Attainment =0=Cognitive Ability == =Self-Control
in Preschoolers: Longitudinal Predictors of Mathematical S
Achievement at Age 7 Years
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Moffitt et al,

PNAS,
Kimberly Andrews Espy and Sandra A. Wiebe
Office of Research & Department of Psychology. University of Mebraska-Lincoln 201 0

Rebecca Bull
School of Psychology, University of Aberdeen, Aberdeen, United Kingdom
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Our neonatal MRIs have yielded much new information
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Prenatal Maternal Depression Associates with
St it erhmun s st wit Mlicrostructure of Right Amygdala in Neonates

COMT Haplotypes Modulate Associations of Antenatal
Maternal Anxiety and Neonatal Cortical Morphology

Angi Qiu, Ph.D.

Ta Anh Tuan, M5,
Mei Lyn Ong, Ph.D.
Yue Li, B.S.

Helen Chen, M.D.

Anne Kiflin-Graboi, Ph.D.
Birit F.P. Broekman, M.

Kenneth Kwek, M.0.
Seang-Mei Saw, Ph.D.
Yap-Seng Chong, M.D.

Peter 0. Gheckman, Ph.D.

Marielle V. Fortier, M.,
Jeanna Dawn Holbrook, Ph.l
Michael |. Meaney, Ph.D.
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We are examining the influence of unique
Singaporean factors on infant functioning

Cultural Differences in Mirror Self-Recognition in 18
month-old Singaporean Toddlers

(il Dhrvicopmunt, moe 2114, Vidame (1, Bl 0, Pages 1

Jun Pei Lim"?, Lidia Suérez?, Litwee Sim*, Birit F. P. Bro
Kwek®, Peter Gluckman®®, Seang-Mei Saw"” ‘Michae
'Singapore Institute for Clinical Sciences, Agency for Science, Tech
University, *Department of Psychological Medicine, Yong Loo Lin Schc
National University Health System, “Department of Obstetrics & Gynaec
University of Singapore, National University Health System, °’KK Wor
University of Auckland, “Saw Swee Hock School of Public H

Singapore
8Departments of Psychiatry and Neurology and Neurosurgery
anne_rifkin@sics.a-star.edt

Abstract— Western societies put emphasis on the development of the individuz
in relation to social groups. In Western populations roughly 60% of 18-month:
themselves reflected in a mirror. Self-referential behavior has been used as a
The aim of the current study was to investigate possible cultural difference
themselves in a mirror. The current study involved 329 18-months-old Southe
in a larger prospective mother-offspring birth cohort study GUSTO. In co
toddlers showed mirror self-recognition behavior. However, rates significantly
showing more self-referential behavior than Singaporean Malay and Chit
differences in self-referential behavior and expression of self-recognition. We
similarly across different cultures but that other variables, such as parenting st

Keywords-cultural differences; mirror self-recognition; toddlers

INTRODUCTION

A child’s ability to show self-recognition is often viewed as a part of a larger suit
language, symbolic play, planning, and object permanence. These abilities collec
such as autobiographical memory and self-evaluation [1]. Self-recognition has also
relations, social cognition, maturational, and affective growth [2]. Studies have f
under-developed sense of self, which is crucial for development of empathy [1,3,4].

Self-recognition in toddlers is most frequently measured via the Rouge Mark te
mark on an individual’s face so that the mark cannot be seen directly. This is folloy
of the toddler towards his or her own reflection is observed [6]. Toddlers aged betw:
the rouge mark placed on his/her nose when placed in front of the mirror, showing
recognition concept [1,7]. For example, Amsterdam (1972) observed a sample of
and found that 42% showed self-recognition behavior. Nielson and Dissanayake (
mirror self recognition (MSR) in a sample made of Australian-Caucasian toddlers.
67% of observed 18 months-old White toddlers exhibited MSR behavior.

Nevertheless, variations in the onset of MSR and expressivity of self-referential k
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Infant feeding effects on early neurocognitive development
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%1 1T Maternal Glycaemia and
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S\ UJ I Influence on Infant Cognition

GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES

Effect of GDM on conditional difference in EP max amplitude towards oddball and
standard stimuli, stratified by hemispheres.

6 months (n=104 control, 25 GDM) p value
Left Hemisphere (1V) -0.76 (-1.49 to -0.04) 0.039
Right Hemisphere (uV) -0.02 (-0.80 to 0.77) 0.964

Maternal glycemia levels influence

infant neural activity predicting vulnerability
for attentional difficulties such as ADHD

left hemisphere

Adjustedt B (95% Cl) Adjustedt B (95% Cl)
6 months -0.04 (-0.78 to 0.70) -0.19 (-0.42 to 0.04)
18 months -0.36 (-1.04 to 0.31) -0.27 (-0.49 to -0.06)

tAdjusted for maternal age, maternal education, sex and gestational age of child, ethnic group, 26 weeks STAI-state, maternal pre-pregnancy BMI
and gestational weight gain at 26 weeks gestation.  Condition difference= oddball - standard



Maternal Stress
and
Brain Development
of the Newborn

GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES



SGUSTO  Maternal anxiety and depression

_ During pregnancy Postpartum

Singapore * 12.2% with depression 7% with depression
* 11% with major depression and 7% with minor
depression in high-risk group
12.5% with anxiety disorder in high-risk group

GUSTO * 12% with depression * 11% with depression
12% with high anxiety symptoms e 13% with high anxiety symptoms

cohort StUdy * 21% with high anxiety personality traits * 20% with high anxiety personality traits

* At least 1in 9 women in Singapore experience anxiety
and/or depression during and after pregnancy.

* Anxiety rates in Singapore are higher than what was
reported by other groups (roughly double).

Depression is the leading cause of disability worldwide and a major contributor to the
global burden of disease (WHO: http://www.who.int/mediacentre/factsheets/fs369/en/)
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Prenatal Maternal Depression Associates with Microstructure of

Materna I deprESSIOn Right Amygdala in Neonates at Birth
d u ri ng preg na ncy Anne Rifkin-Graboi®, Jordan Bai®, Helen Chen®, Waseem Bak’r Hameed®, Lit Wee Sim®, Mya Thway Tint", Birit

Leutscher-Broekman™ ©, Yap-Seng Chong®, Peter D. Gluckman®, Marielle V. Fortier”, Michael J. Meaney™ =,

affects the brain of  waiowra=

the newborn

(less ordered neural pathways
in a brain region closely
associated with vulnerability
for mood anxiety disorders).

Suggest the transmission of
vulnerability for depression
from mother to child.

Figure 1: The red contour indicates the amygdala on diffusion
tensor imaging and T2-weighted magnetic resonance imaging.



Catechol-O-methyltransferase (COMT) Haplotypes Modulate
Associations of Antenatal Maternal Anxiety and
Neonatal Cortical Morphology

A. rs4680 (val158met) B. @5 >

Right Lateral View Right Medial View

Antenatal maternal anxiety
affects the prefrontal and
parietal cortical thicknesses of
neonatal brains (involved in
Thaternal anxiety executive functioning &

AR mAG WCC sensory processing).
C. rs737865 D. s

Left Lateral View Left Medial View

w

thickness (mm)
o o

This association is modulated
by the babies’ COMT SNPs
(val158met, rs737865, and
s165599).
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20 40 60
maternal anxiety

WAA EAGEGG  coMmT Haplotypes Modulate Associations of Antenatal

E. rs165599 F. - Maternal Anxiety and Neonatal Cortical Morphology
< . . ' Angi Qiu, Ph.D, Ta Anh Tuan, M.S., Mei Lyn Ong, Ph.D., Yue Li, BS., Helen Chen, M.D., Anne Rifkin-Graboi, Ph.D.,
Right Lateral View Right Medial View £ Birit F.P. Broekman, M.D, Kenneth Kwek, M.D., Seang-Mei Saw, Ph.D ., Yap-Seng Chong, M.D., Peter D. Gluckman, Ph.D.,
by ¥, e 3 Marielle V. Fortier, M.D., Joanna Dawn Holbrook, Ph.D., Michael J. Meaney, Ph.D.
J 4o
o (= This article is discussed in an Editorial by Dr. Hudzisk jp 111)
<
15 Am J Psychiatry 172:2, February 2015
. T2 40 60
maternal anxiety
corrected p-value _ BmAA BWAG mGG

0.01 0.02 0.03 0.04 0.05



Recognition of —
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GUSTO’s value Psychiatry
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An editorial in the February 2015 issue of the prestigious
American Journal of Psychiatry lauded the study,
remarking that “the GUSTO design is unique in that it
(doing MRI at 1 week of life) removes the biggest
scientific obstacle that faces most birth cohort studies :
that aim to examine antenatal factors.” e

Antenatal Maternal Anxiety and Neonatal Cortical Morphology

%

Official Journal of the American Psychi

Deputy Prime Minister Teo Chee Hean, in his speech at
the 30%™ anniversary of Institute of Molecular & Cell
Biology on 8 May 2015, described GUSTO as “a national
birth cohort study of Singaporean mothers and babies
on how environmental factors affect the development
of diseases in later years.

For example, the research findings showed how a
mother’s anxiety from pregnancy could affect her child
intellectually and emotionally from birth.”

-,

Mr Teo Chee Hean
Deputy Prime Minister




FINDINGS

*More than 1 in 9 Singaporean women suffer from anxiety
and depression during and/or after pregnancy.

*Findings from GUSTO show that poor maternal mental health
may be associated with increased neurodevelopmental
disorders in the offsdpring including anxiety, depressive or
disruptive behavior disorders, even in sub-clinical ranges of
maternal anxiety and depression.

RECOMMENDATIONS TO MOH, 3 SEP 2015

1. Integrate screening for anxiety and depression into
routine prenatal and postnatal care across all
government and private maternity hospitals.

2. Provide professional emotional health support for
women during pregnancy and continuity of care services
from hospital to home.

3. ldentify risk factors and social determinants for
perinatal anxiety and depression and provide targeted
help for high-risk groups.

Maternal Emotional Well-being:

Screening and Management may benefit
Singapore’s future generations.

3 September 2015

Prepared by:

Dr Cai Shirong, NUHS; Prof Michael Meaney, SICS & McGill University; Dr Anne Rifkin-Graboi,
SICS; Dr Birit Leutscher-Broekman, NUHS & SICS, Dr Qiu Angi, NUS; Dr Soh Shu E, SICS;
Prof Kenneth Kwek, KK Women's & Children’s Hospital;, and A/Prof Cheng Yap Seng, NUHS &
SICs

Collaborators: Administered by:
KK Women's and
_l.' Children's Hospital g N U H

gy iy
el s Matlanal Univarsity
Faealth System

EVERY WOMAN

EVERY CHILD




Clinical Review & Education

Special Communication | USPSTF RECOMMENDATION STATEMENT

Screening for Depression in Adults

US Preventive Services Task Force Recommendation Statement

Albert L. Siu, MD, MSPH; and the US Preventive Services Task Force (USPSTF)

DESCRIPTION Update of the 2009 US Preventive Services Task Force (USPSTF)
recommendation on screening for depression in adults.

METHODS The USPSTF reviewed the evidence on the benefits and harms of

screening for depression in adult populations, including older adults and pregnant and
postpartum women; the accuracy of depression screening instruments; and the benefits
and harms of depression treatment in these populations.

POPULATION This recommendation applies to adults 18 years and older.

RECOMMENDATION The USPSTF recommends screening for depression in the general adult
population, including pregnant and postpartum women. Screening should be implemented
with adequate systems in place to ensure accurate diagnosis, effective treatment,

and appropriate follow-up. (B recommendation)

JAMA. 2016;315(4):380-387. doi:10.1001/jama.2015.18392

= Editorial pages 349 and 351

Author Audio and Video
Interviews and JAMA Report
Video at jama.com

E Related article page 388 and
JAMA Patient Page page 428

CME Quiz at
jamanetworkcme.comand
CME Questions page 411

Related articles at
jamapsychiatry.com,
jamainternalmedicine.com, and
jamaneurology.com

Author Affiliations: Author affiliations
are listed at the end of this article.

Authors/Group Information: The
USPSTF members are listed at the
end of this article.

Corresponding Author: Albert L. Siu,
MD, MSPH (albert.siu@mssm.edu).



True Translation:
GUSTO findings inspire cartoon
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Anxious
mums
= smaller

babies

Study finds that the mental state
of pregnant women can affect
their infants’ brain development

Feng Zengkun

Singaporcan women who feel stressed, depressed or
anxious while pregnant may give birth to children

w ho are more easily distrac ted and have © poorer mem-
ory, according to the preliminary lindings of a land-
lmlk slu 1y.

The mental distress may even cause the babies to
be born physically shorter, which s an issue as Asian
children tend to have higher [Qs when they are bomn
longer, heavier or with larger head circumferences.

Scientists from the Agency for Science, Technolo-
2y and Research’s Singapore Institute for Clinkcal
Studtes (Stes) sald more research is needed, but the
findings suggest that looking after expectant women
is critical to ensuring their children get the best start
in life. "To really help our children grow, we need 1o
take care of soon-to-be mothers and their families car-
Iy, even before any difficulties arise,” sald principal in-
vestigator Anne Rifkin-Graboi.

PUNCH | INES Mays, 2014 The straits Times

Anxious mums = smaller bables
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Children tend to have higher IQs when they are bom
longer, heavier or with larger head circumferences.

%

Since anxious mums give birth to smaller babies,
| am keeping my wife as stress-free as possible.

Does a baby with a bigger head
lead to 2 more painful birth...?
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Deep Phenotyping GUSTO {1 k & \& N.FFer
Demographics & Social Determinants sty
Maternal Health e.g. gestational dlabetes mellltus
Maternal Emotional Well-Being

Nutrition & Metabolism
Cardiovascular changes (including retinal vessels changes)

Endocrine changes
Body Composition (e.g. MRI) & Growth (including fetal ultrasounds

Oral Health
Neurodevelopment

Longitudinal measures Child Health & Allergy  throughout the Life Course

Early childhood

Pre-conception Pregnancy Postnatal and
non-gravid and later life
Genomics Epigenomics Transcriptomics Proteomics Metabolomics

_ _ _ Metagenomics &
Interaction with environment e.g. the Exposome Microbiome
Metatrascriptomics



Preconception influences on
maternal and offspring outcomes

Qs /

R |
% * Unprecedented opportunity to study how
| s a woman’s health, nutritional and
Singapore PREconception Study of long-Term .
maternal and child Outcomes emotlonal State before pregna ncy can
influence:
— Their pregnancy outcome
\ — Their child’s health and development
S'PRE,STO — Their own health after pregnancy
pre-conception cohort _ .
e * Help us develop guidelines for all
women reproductive-age women:
I }00 — to give their babies the best start to life
it n=
T bregnancies — improve the nation’s health
! * Launched Q2 2015, with over 300 pre-

e AN ON TS pregnant women enrolled, 50 pregnancies,
Offspring (0 - 2 yrs) ..
and 4 deliveries so far.

KK Women's and N U H S
1 Children’s Hospital Singapore Institute N US ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
wd S—ingHeaIth el for Clinical Sciences  \J%/ ofsngapore = Heakthsystem




EpiGent

GLOBAL RESEARCH NETWORK
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NIPPER

pre-conception cohort
n=600
women

~ n=200
pregnancies 3G

}

Postpartum women &

Offspring (0 - 2 yrs) /
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& Nipper

Nutritional Intervention Preconception and During

Nz

UK

Pregnancy to Maintain Healthy GlucosE Metabolism &

OffspRing Health
High rate of micronutrient

deficiency in GUSTO mothers with
Gestational Diabetes.

Randomised controlled trial of a
pre-pregnancy nutritional drink:
— Healthier blood glucose levels in mothers
— Healthier babies
— Better long term health for mothers

Validate findings across 3
populations:

— Auckland, Singapore, Southampton
(EpiGen)

Launched August 2015: 144

subjects randomised, with 13
pregnancies so far.

14.17.NRC

Product

Taken orally, twice a day

A‘“ @O
Directions for use:

Empty content of the sachets in
a small glass (200 mL) of water
at room temperature

Stir well with a spoon and
consume immediately

@
Nipper

The NiPPeR nutritional drink is
designed to assist in maintaining
healthy glucose levels in the body
and to provide standard vitamins
and minerals recommended for

pregnancy. In the clinical study,

50% of the participants will
receive a control drink, which
only includes standard vitamins
and minerals recommended for
pregnancy

Expiry Date



Rising obesity
among young
set to worsen
diabetes rate

The Straits Times, February 22, 2016

Experts warn that 34% of those aged 24 to
35 this year may become diabetic by age 65

Salma Khalik
Senior Health Correspondent

Rising obesity in children and
young adults will push up the rate
of diabetes in Singapore — already
among the highest in the developed
world - going by recent studies.

for some children, there is a cycle
ofweight gain duringlong holidays
followed by weight loss during
term time as a result of physical ac-
tivities and weight-management
programmesin school.
Stallholders in school canteens
have been encouraged to use
healthier ingredients, and drinks



Key Area Going Forward:
Early detection & prevention of Diabetes

N
BCUSTO 4

@
o
Wi Nipper
GROWING UP IN SINGAPORE TOWARDS HEALTHY OUTCOMES s

Singapare PReconcepton Sudy of ong-Term " Vaintan Healty Gucost Metabolism & Ofsphing et
GUSTO revealed alarming rates S-PRESTO designed to NIPPER designed to prevent
of missed GDM and subsequent study factors leading GDM and subsequent T2D with
development of T2D to development of GDM pre-pregnancy nutritional

and subsequent T2D supplementation
Deep Phenotyping

Longitudinal cohorts throughout the Life Course

Pre-concepticn Pregnancy Pestnatal and
non-gravid

Early childhood
and later life

Y

Genomics Epigenomics Transcriptomics Proteomics Metabolomics
— — —— —
Exposome Microbiome KX Wormen's and
.r"r-c_ :mnsm @ﬂ‘tﬁ g Children's Hospital
ArETAR ——— Sangloush



Achievements to date

Metabolic TCR Flagship Programme, NUS Medicine
Singapore Institute for Clinical Sciences, A*STAR,

Singapore Centre for Nutritional Sciences, Metabolic Diseases,
and Human Development (SiNMeD) and

KK Women’s & Children’s Hospital

ACADEMIC =E2 grant D A, 12 patent + 35 Faculty
scientific i Innovation filings (Mit%?segrt]g . members + 3
IMPACT papers o Partnership Post dectoral new faculty
Category recruits
. Neurodevelopment Clinical Nutrition S-PRESTO & NIPPER
RESEARCH Gu(izgcig;hzgggort Research Centre Research Centre Pre-conception Cohorts
CAPABILITIES (launched 2010) (launched 2014) (launched 2015)
. Lo Improving i
Advancement in MRI Optimising maternal & : Community
SOCIETAL technique to improve offspring health f;;%?;sitr?f?gg:]%ionf engagement &
VALUE the quality of patient through changing carlv school g education for health &
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