Vé University of

BB BRISTOL

Does the South Asian ‘thin-fat’
phenotype develop in utero?

E E Integrative
5 [l Epidemiology
BORNINBRADFORD M RC Unit

Fovr & Healthy Future

Debbie A Lawlor (d.a.lawlor@bristol.ac.uk)



Background

* South Asian adults:

* Increased risk of insulin resistance, type 2
diabetes, CHD

* For a given BMI are more adipose
* ‘thin-fat (insulin resistant) phenotype’

* Might exist in childhood and even at birth
» Suggesting developmental origin
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Body fat
9-1% 21-2%
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Indian Migration Study prevalence of obesity
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Indian Migration Study: prevalence of diabetes

b ale Female
204

Ad. prevalence of diahetes

|:| -
T T T T T T T T T T
I riaan hliggrant Rural Lirban Migrant Fural
Mo 11958 1125 1456 1073 951 549
Kinra et a|_ Diabh: 165 166 a2 110 102 a5

BMJ

Unit

. - - S Integrative
University of E E MRC Epidemiology

13328 A K@) B 5 ORNINBRADFORD

Fov & Healthy Futuve




sd scores for Indian mothers and babies in Pune compared with white Caucasian mothers
and babies in London. sd score Indian = individual value — UK mean/UK sd.
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The Born in Bradford Studv




* Population ~ 500,000

Bradford

“Capital of the wool world”
(population increase from 6,000
to 180,000 between 1800 and
1850)

* One of the most deprived cities
in the UK

. * 20% of the population South
Asian
* 90% from Pakistan
* Mostly from Mirpur
 Now a 3 generation settled
population

-+ >50% of births to parents of
Pakistani origin
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The Born in Bradford Study

Number of
pregnancies
a father was
recruited for
3448

Saliva sample [ Mother’s
3062 blood
(88.8%) sample
11703
(85.0%)

University of

Mothers
recruited
12453

|

Pregnancies
13776

I Mother’s i

baseline
questionnaire
11396
(82.7%)

7

Births 13818

\

~

Singletons

13455

¥ d

Twins
354
(177 sets)

NN(

Triplets 2

(3 sets)

Mother’s
urine sample
6979 (50.7%)

blilb

Livebirth

13740 78
(99.4%)

Stillbirth

(0.6%)

1

Baby's cord

blood

9604 (69.9%)
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« BIB — Data

RESEARCH — EXAMINATION &

ROUTINE DATA
QUESTIONNAIRE DATA
Baseline
questionnaire Partner completed
26-28 weeks questionnaire
gestation
y A
BiB 1000*" Partner completed
6 mths questionnaire
ALL IN BiB 1000 Partner completed
12 mths 12 mths questionnaire

and Infection sub cohort sub cohort



BIB unigue features

 Biethnic population
At risk population
* Pregnancy OGTT (26-28 weeks)
* Repeat in utero USS assessment
« Substantial biobank
- Maternal pregnancy fasting blood
- Maternal pregnancy urine
« Cord blood
* Infant blood 12 & 24 months (subgroup 1000)
« Extracted DNA & funds for GWAS and DNA methylation
* Birth & follow-up anthropometry to age 5
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Research questions

1. Are Pakistani infants fatter at birth than

White British?

I. Do any Pakistani versus White British
differences vary by generation of the
Pakistani infants?

2. Does maternal pregnancy
fasting/postioad glucose mediate the
association of ethnicity with birth fatness?
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DAG

Ethnicit Birth size &
ey Fasting / 120min Fetal insulin fatness (birth
Pakistanivs =——> _ g _
White British postload glucose secretin (cor weight,
blood) skinfolds, cord
A leptin)

Maternal SEP, marital status, BMI, height,
parity, smoking, gestation length, infant sex
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Determining generation

)

« Detalls of the baby’s parents’ and grandparents
place of birth were obtained from the maternal
guestionnaire for all Pakistani origin infants

* 66 potential categories

* Reviewed numbers and mean birthweight in
each group
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Number of groups reduced to 17

Within the 17 groups, 90% fell into one of four
main categories:

Both parents UK born & all 4 grandparents SA
born

Mum UK born, dad and all 4 grandparents SA
norn

Dad UK born, mum & all 4 grandparents SA
norn

Both parents SA born & all 4 grandparents SA
born

Jane West et al. JECH 2013:67:544-551

Integ rative

University of

BRISTOL [Epimser  MRCIG™




Study sample for 15t study

Recruited pregnant women
N=13,773

Pregnant women with a completed
questionnaire N=11,396

Multiple births N=142 (286 births)
Stillbirths N=60

> Infants born out of area
v N=343
Live singleton births
N=10,851
Preterm
> N=585
> None White British or Pakistani
\ 4 N=1,523
Infants included in study sample Ethnicity missing N=39
N=8704
White British Pakistani

N=4,055 (612 for leptin)

N=4,649 (775 for leptin)

v

v v v v v
Both parents UK Mum only UK Dad only UK Both parents Other: N=450
born: N=492 born: N=1192 born: N=1104 South Asian (70 for leptin)
(75 for leptin) (245 for leptin) (211 for leptin) born: N=1411
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Mean difference In birthweight

Unadjusted & adjusted mean difference in birthweight (95% Cl) for Pakistani infants
relative to White British origin infants

n o
o ©
HilH
HlH
— i3 -—
e
il
i
il
=
il
il
[
e

Mean birthweight difference (g)
-
w
o

w
0
=)

Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted
Unadjusted
Adjusted
Other
Unadjusted
Adjusted

All Pakistani births
Mum only UK born
Dad only UK born

c
e
=)
-
x
pe=
v
€
e
®
a
=
e
o
a

Jane West et al. JECH 2013:67:544-551

. - - S Integrative
UI]IVC‘]’SltY of E E Epidemiology

Both parents South Asian born

13328 A '@ ) P E ORNINBRADFORD ‘ MRC | uait

Fov & Healthy Futuve




Mean difference in subscapular skinfolds

Unadjusted & adjusted mean difference in subscapular skinfold (95% Cl) for Pakistani
infants relative to White British origin infants
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Mean difference in triceps skinfolds

Unadjusted & adjusted mean difference in triceps skinfold (95% Cl) for Pakistani infants

T relative to White British origin infants
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Differences in size by SD; all participants
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Ethnic differences Iin cord-blood
leptin levels

Ratio of geometric mean (RGM) in cord-blood leptin compared to
white British (N= 612 for all)

All Pakistani Both parents Mumonly Dad only UK Both South

N =775 UK born UK born born Asian born
N=75 N = 245 N =211 N=174
No 1.11 1.10 1.20 1.07 1.07
adjustment (1.01,1.21) (0.89,1.33) (1.06,1.36) (0.94,1.22) (0.93, 1.23)
Adjusted for 1.30 1.43 1.33 1.30 1.27
birthweight (1.17,1.14) (1.17,1.76) (1.16,1.52) (1.14,1.49) (1.08, 1.46)

Jane West et al. JECH 2013:67:544-551
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Do ethnic differences in cord blood
leptin levels differ by birthweight?

* Greater relative fatness at birth raises the possibility
that efforts to increase birthweight could have
adverse effects because of increases in fatness

* Muthaya et al. Public Health Nutrition 2006:

« Greater relative adiposity (arm fat index) comparing
Indian infants (born in India) to White US infants was
more marked amongst those LGA than NGA

« But, small study with just 16 (10 White US, 6 Indian)
iInfants in LGA group
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RGM cord leptin Pakistani vsWhite British
iInfants by thirds of birthweight

Unadjusted
Lowest 1/3™ 1.29
N = 509 (1.12, 1.49)
Middle 1/3' 1.30
N = 497 (1.14, 1.48)
Highest 1/3m 1.31
N =476 (1.13, 1.51)

Jane West et al. IJE 2013 in press
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Sex adjusted Sex & birthweight
adjusted

1.31 1.37

(1.15, 1.51) (1.20, 1.57)
1.34 1.36

(1.18, 1.52) (1.20, 1.54)
1.26 1.31

(1.10, 1.44) (1.16, 1.52)

All Pinteraction = 0.5
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Assoclation of cord-blood leptin with
birthweight

3000 4000 5000

2000

1000
a

Cord-blood leptin [logged]

® \White British ® Pakistani
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To what extent does greater
gestational glucose ‘cause’
greater fatness at birth In
South Asian infants?
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MATERNAL PREGNANCY  p| ACENTA IN UTERO OFFSPRING OUTCOMES

EXPOSURES
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Cord leptin and mediation

4 . N\ ) 4 Greater
South Asian Greater fetal fat
dto gestational Grejater. clalta
W%?trgrl);greo can —> fasting and fetal insulin deposition
i P " dg | secretion & fat mass
\pregnan woman y \pos oad glucose y L at birth y
Interview conducted Fasting glucose Cord-blood Cord-blood
in English or one of sample, followed by insulin levels leptin levels
several common 75g oral glucose
South Asian tolerance test, with
languages. postload glucose
Participants either test at 120 minutes.
Pakistani or White Completed at 26-28
British weeks of gestation
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Participants with valid cord blood

samples
N =1,814 Not of Pakistani or
white British ethnicity
N = 259
v
N = 1,555
4 No data on maternal )
pregnancy glucose
(excludes those with type
v 1 or type 2 diabetes)
[ Eligible cohort for this study } \_ N =66 )
N = 1,489
Missing covariable
data
N=74
.

Main analysis sample
N = 1,415 (95%)
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Assoclations of fasting
glucose with infant outcomes

Outcome Mean difference per doubling P ethnic
fasting glucose (95% CiI) difference
White British Pakistani
N =629 N =786
Cord insulin Unadjusted 132 (85, 179) 117 (87, 149) 0.60
(%) Adjusted 105 (55, 155) 91 (58, 123) 0.59
Cord leptin Unadjusted 174 (127, 220) 121 (88, 154) 0.07
(%) Adjusted 145 (100, 190) 116 (83, 149) 0.26

Integrative
Epidemiology

BRISTOL NBRADFOI MRC | v

University of




Association of fasting glucose with
cord Insulin

Cord Insulin [logged]

12 14 . 16 1.8 2
Gestational fasting glucose [logged]

# \White British = Pakistani
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Association of fasting glucose with
cord leptin
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Path analysis

Pakistani versus | 0-18 Fasting 0.21 | Cord-blood |9-34 Cord-blood
White British glucose insulin leptin

-0.012 0.21

0.002

The numbers are all standardised regression coefficients and are adjusted for maternal age,
parity, smoking and education and infant sex and gestational age, in addition to other variables
shown in the path analyses.

They are correctly interpreted as the adjusted change in outcome (box at the end of the arrow
head) in standard deviation units per category (for ethnic group) or per standard deviation of the
exposure (arrow start).

P-values are < 0.001 for all results except that indicated with 2p =2 0.75
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Conclusions — birth size

 Marked differences in birth size between Pakistani
& White British babies

« Pakistani infants have lower birthweight and thinner
skinfolds

 Differences are much less for skinfolds compared with
birthweight

« Where two infants have the same birthweight (i.e.
adjusting for birthweight) triceps and subscapular
skinfolds are the same, suggesting that Pakistani
compared with White British have greater fat mass and
less lean mass

 Differences similar whether parents SA or UK born
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Conclusions — cord-blood leptin

» Cord-blood leptin concentrations (a valid
measure of birth fat mass) are higher among
Pakistani infants, even without birthweight
adjustment.

» Higher cord-blood leptin in Pakistani vs White
British Is consistent across the birthweight
distribution

» Higher cord-blood leptin concentrations in
Pakistani infants are mediated by higher
maternal fasting glucose - directly and via a
pathway involving fetal insulin secretion
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Further research
* BIB specific
* Metabolomics
* Epigenomics

* Longer-term associations to adiposity (to age 6)
and metabolomics (to age 2)

* Broader developmental overnutrition area

- Effect of preghancy lifestyle intervention in
overweight/obese women (LIMIT & UPBEAT RCT)

* Intergenerational associations (ALSPAC-G2)
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