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ORIGIN OF COMPLEX ADULT ONSET DISEASES

Perhaps the single most important: observation: made

. inthe- twentieth « century related to the origins of
complex adult onset disorders was made by Barker
and his colleagues |
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Barker DJ, Winter PD, Osmond C, Margetts B, Simmonds SJ.

Weightininfancy and death from ischaemic heart disease
Lancet 1989;2:577 a80.
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o

a large positive-geographic A
correlation(~0.7) ) for standardized
rates for- infantimaortality from
1921 to 1925 andrischemicheart
disease from1968:to 1978 )
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a possible relationship between
birthweight + and coronary heart
disease in adulthood.
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an important contributor to low
birthweight and an early origin of
adult cardiac and metabolic
disorders due to fetal programming
In response to undernutrition that
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ORIGIN OF COMPLEX ADULT ONSET DISEASES

V BarkerDJ ', Infant mortality , childhood
nutrition , and ischaemic heart disease in
England and Wales. Lancet 1986;1:1077.

Beedfrcoxr eftel A

VBarkerDJ /, Weight in infancy and death from profound effects have \
Ischaemic heart disease. Lancet 1989;2:577. been demonstrated if

thereisa ominsmat c |l
between the early,
developmental environment
and the subsequent
environment in childhood
and adult life

V Barker DJ ', Fetal nutrition and cardiovascular
disease in adult life. Lancet 1993:341:938.

V Barker DJ . The origins of the developmental
origins theory . J Intern Med. 2007;261:412 .




The relation of small head circumference and thinness at

birth to death from cardiovascular disease In adult life
DJ P Barker, BMJ 1993:306:422 -6

mortality of men (n  °) for
cardiovascular disease

V1586 men born in 1201
Sheffield, England during  “°[
1907-24 whose birth 122 I
weights, head & 50
circumferences , Nz\‘ 20 ls
and other body = = % 60 |s
measurements were 50
recorded at birth 40
30
Vfollowed up to adulthood 20

(59-70 years) 0

Bi'rtchhhweight Bi2uol gei ght



Fetal origins of non- insulin dependent diabetes
D J P Barker BMJ 1995;311:171 -4

TABLE —DPrevalence of non-msulin dependent diabetes and impaired
glucose tolerance™ in men aged 59-70 years

 No(%)with  Oddsratio (95% |
impaired glucose confidence interval) | -

England

[ Birth weight ] tolerance or adjusted for body R JE
(Ib (g)) Noofmen|  diabetes massindex )

<5-5(2500) 20 8 (40) 6:6 (1:5to 28)

5-6-6:5 (2540-2950) 47 16 (34) 4-8(1:3t017)

6-6-7-5 (2990-3410) 104 32(31) 4-6 (1-4t016)

7-6-8'5 (3450-3860) 117 26 (22) 2:6 (0-8 t0 8-9)

8-6-9-5 (3900-4310) 54 7(13) 1-4 (0-3 to 5-6)

>9-5(4310) 28 4(14) 1-0

Total 370 93 (25) x? for trend=15-4

(P<0-001)

*Plasma glucose concentration > 7-8 mmol/l at two hours after challenge.



Birthweight and the risk for type 2 diabetes mellitus In
adult women. Rich-Edwards JW, Ann Intern Med. 1999;130:278
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V The Nurses S

Health Study, a
cohort of 121,701
U.S. womenborn
from 1921to 1946
who have been
followed since
1976.

V Birthweight and
type 2 diabetes
V1lb =453 ¢g

OR for type 2 diabetes
2P P<0.001 for trend

<5 50 -55 56 -70 >8.06

. birthweight (Ib) .



Not only cardiovascular disease

_________________________________

Those who are

| thimat birtht h, .

as measured by a low } tend to develop the combination of:

. ponderal index v |
(weight/length -3), V' hypertension,

__________________________________

V non-insulin--dependent diabetes:,
V lipid disorders: known as syndrome X,
v Osteoporosis: later in life
V Precocious puberty

V Chronic branchitis

Barker DJP Lancet V Some form of cancer
1993:341:938




Relation of birth weight to infant mortality and

Complex Adult - Onset Disease
Dover GJ. Trans Am Clin Climatol Assoc. 2009:120:199 -207.

Hypertension, Type 2

Diabetes, Coronary
Death due to 3
+ Heart Disease Artery Disease, Stroke

—  Before 60 years

-~ Infant
- mortality

Relative Frequency
[

| ! | [

2 4 6 8 10 12
1 pound =1lb =453 g Birth weight (pounds)
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Morbidities associated with intrauterine growth
restriction (IUGR) can be split into metabolic and

nonmetabolic effects

Joss-Moore Curr Opin Pediatr . 2009; 21:230

Adult phenotypes of intrauterine growth restriction

Metabolic

Nonmetabolic

Dyslipidemia

Hypertension }+ central adiposity =
Insulin resistance

Poor postnatal growth

Renal insufficiency

Metabalic
Syndrome

Attention deficit disorder
Chronic lung disease
Immunodeficiency
Neurodevelopmental delay

Schizophrenia




Birth and the Metabolic Syndrome in Adult Life:

A Systematic Review and Meta - analysis
Parkinson, Pediatrics 2013;131:1240 -1263

V Reports of metabolic
syndromedassociated features
in adults (018
borm at<37-week gestational age
and at term(37 /- ta 42°-week
gestational age)

V BMI, waist -hip ratio, percentage fat
mass, systalic:(SBP))and! diastolic
(DBP) blood pressure:, flow -mediated
dilatation, intima-media thickness,
and fasting glucose, insulin, and lipid
profiles

V 27 studiess, with a total of 17 030
pretermn and 295 2611 termn-borm adults

©

In adults preterm birth was

year s a8bcidtet Svith:

1) Significamtlyiy higher SBP
(mean difference, 4.2 mm Hg;
P <0.00),
DBP (mean difference, 2.6 mm
Hg; P <0.00)

2) Higherrowy-density lipeproteini|
(mean difference, 0.14 mmolL;
P =0.01)




Gestational weight gain and child adiposity at age
3 years. Oken E, Am J Obstet Gynecol. 2007;196:322.e1 -8.

OR for obesity In
V 1044 mother -child offspring at age 3 years
pairs in Project Viva.

V associations of
gestational weight gain
with child adiposity

, -
5

Excessive weight gain
(>16 Kg) during pregnhancy




Large maternal weight loss from obesity surgery prevents
transmission of obesity to children who were followed for
210 18 years.  Kral JG, Pediatrics. 2006;118:e1644 -9.

V172 children born to 113 After maternal surgery
previous obese mothers % decrease inthe offspring of
(BMI: 31 £9 kg/m 2) with . .
substantial weight loss after 0 ¢ Obesityy  Severe Obesity
biliopancreaticc bypass 10
surgery. 20

o -30 &
V45 same-age siblings who  _,; 4
were born before maternal .,
surgery 60 ¢

(mothers ' BMI: 48 *8 kg/m ?) _



Weight status in the first 6 months of life and obesity
at 3 years of age. Taveras EM Pediatrics 2009;123:1177.

Predicted! probability, of obesity, (BMI of > 95th
percentile) at 8 = years of age according, to quartile-
of WFL z score at'birthrandiat6 6 months of age,
V559 children

Vweight early in life

(weight -for -length. SWFL- %} 40-

at birth and 6 months S /

of age) S ¥

| g

V obesity o & 7

(BMI >95th percentile) 3" 101" =75 &

at 3 years of age. S . ==
& 4 3 2 S
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Blood
Pressure




Prenatal Factors for Childhood Blood Pressure Mediated

by Intrauterine and/or Childhood Growth?
Wen Pediatrics 2011;127:e713

V 30 461 _ Significantly associated with
mqthe_r -child higher offspring systolic BP
pairs in the at age 7 years were:
Collaborative
Perinatal 1. Heavy maternal smoking
Project. during pregnancy

\/ Prenatal data. 2. Maternal pregnancy
and chil dr ewgightgain.

SBP measured +

at 7 years of
age.

3. Child BML.



Size at birth, Infant growth, and blood pressure at three
years of age. Belfort MB, J Pediatr.2007;151:670 -4

Predicted difference in systalic: blood

V530 children from pressure: at age 3 years according to
the prospective cohort guartile of weight -for -length z-score at
Project Viva, birth and age 6 months
Vbirth length and /7 _
6-month weight and g
g
length st A
.Predicted' ::// 1 —
V weight -for -length sramges | 2T ML :
z-scores (WFL-z years (mmHg) | 11~ 2
( ) ¢ T ' 5D 3 Quartile of weight-for-
= @ 3 ' 2 ' 1 il length z-score at birth
VSBP at age 3 years

Quartile of weight-for-
length z-score at 6 months



Aterosclerosis




Weight Gain in Infancy and Vascular Risk Factors
In Later Childhood Skilton MR, Pediatrics 2013;131:1821

Height - adjusted early weight gain
between 0 and 18 months of age and,
V A longitudinal birth

. Systolic :
cohort recruited y carotid IMT
Blood Pressure
antenatally
1301 r=0171 o014 r=0.171
P< 001 . i P < 001
V 395 nondiabetic g
children followed '
to age 8 years =
V Early weightigain . - o
and arterlal Wa” Height-ad-jzusted weightogain between20 and 18 mo:ths(kg) Height-ad-jzusted weightogain betweenzﬁ and 18 mo:ths (kg)
thickness

. at age 8 years .



Type 2 diabetes

1..Stomach converis ...

food to glucose
Type Ii E ~

Diabetes =/ -‘ e A0 J) Glucoseenters
B ¢ : bloodstream

) roduces
sufficient

.’ insulin
butitis
resistant
to effective

1 use

4. Gludose!
Stomach 3 oWe L. upédple to

' O 2 O ter body:
Pancreas o o Dy -/zﬁectiveiy,j

5 Glucose levels
mcrease ATV




Higher Maternal Body Mass Index Is Associated
with an Increased Risk for Later Type 2 Diabetes
iIn Offspring Juonala M, J Ped2013;162:918

ORand 95% Clfor of f sprtypem § 0 s
diabetes risk at follow - up according to
s Maternal BMI status at baseline.

16 -

14 -

\V 1835 individuals aged

=
3-18 years; N 107
S 8-
V Maternal! BML; 8 6 ®
© ] ®
V Followed-up ] * !
] | |
over 21-27 years. | P . .. Lo
(|
Norlmal Dvenrlueight Db:ese Norlmal Oven-:;eight Ob:ese
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Early adiposity rebound in childhood and risk of

type 2 diabetes in adult

life.

Eriksson JG, Diabetologia 2003; 46: 190 0194.

V A longitudinal study of 8760
subjects born in Helsinki during
1934 to 1944.

V On average, they had 18
measurements of height and
weight between birth and

12 years of age.

VIn western countries BMI
usually decreases after the age
of 2 years and rises again at
around 6 years:--the so-called
adiposity,rebound-.

BMI =

22 7
21 7
200
19 =
18
17 7
16 7
15 7
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mass(kg)

(height(m))”




Early adiposity rebound in childhood and risk of

type 2 diabetes in adult life.
Eriksson JG, Diabetologia 2003; 46: 190 0194.

V A longitudinal study of 8760
subjects born in Helsinki during
1934 to 1944.

V On average, they had 18
measurements of height and
weight between birth and

12 years of age.

VIn western countries BMI
usually decreases after the age
of 2 years and rises again at
around 6 years --the so-called
adiposity,rebound-.
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cumulative incidence of
Type 2 diabetes in adulthood

< 5years > [ years
adiposity rebound occurred at age



Why asthma makes ri_t_.hard“!o breathe

Lung
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Birth weight and risk of asthma in 3 - 9- year - old

twins: exploring the fetal origins hypothesis
Kindlund Thorax 2010;65:146

V Birth weight of all live
twins (8280 pairs) born
In Denmark between
1994 and 2000 .

V Information on asthma
from parent -completed
guestionnaires at age
3-9 years.

Prevalence (%]

30 1

25 -

20 -

15

10

Prevalence of asthma according
to birth weight in Danish
twin pairs, 3 - 9 years of age.

<1000 1000- 1500- 2000- 2500 3000- 23500
1499 1899 2499 2999 3499

Birth weight (g}



Preterm birth, infant weight gain, and childhood asthma

risk: a meta - analysis of 147,000 European children
Sonnenschein-van der Voort AM, JACI 2014;133:1317

Compared with term - born children
with normal infant weight gain,
In children born preterm with

V  Meta -analysis for high infant weight gain ~ OR for
147,252 children of 50 B

31 birth cohort studies.

V  Birth and infant growth 4.0

characteristics.

V Risks of preschool |
wheezing (1-4 years)) 2.0
and school-age asthma
(5-10 years).

3.0

school-age astihma



Neonatal jaundice is a risk factor for childhood asthma:

a retrospective cohort study
Ku Min-Sho, Pediatr Allergy Immunol 2012;23(7):623 -28

V 11,321 children from birth OR for Asthma
to 10 yr old.

20 &
V case (those with neonatal

jaundice) and controls

- —4‘5“—1 1.0 Qp===-
o

Fluorescent light i

Icteric children

Baby with mild jaundice




Hair Zinc and Selenium Levels in Children

With Recurrent  Wheezing
Razi C. H., Pediatr Pulmonol2012; 47: 118531191

. Hairlevelss((lg/ .
V Zn and Se levels ((bo/g)
— /I — — Se ——
V 65 patients 300 I
with recunrent p<0.001 5<0.001

wheezing (RW) and
65 healthy,childrenn 200 1B
(HC)

- 100 5NN . DN ... D . B
Total antioxidant
capacity (TAC)
(mmol/L) 0

RW HC RW HC




Hair Zinc and Selenium Levels in Children

With Recurrent  Wheezing
Razi C. H., Pediatr Pulmonol2012; 47: 118531191

Total antioxidant capacity
(TAC) ( mmolL)

V Zn and Se levels 1.6 |6
V' 65 patients 1518
with recunrent 14 s
wheezing (RW)) and a
65 healthy,children: 1.3 I8
o5 1.38
1.2 |10
V' Total antioxidant 11 ls
capacity (TAC) | P < 0.001
(mmol/L) 1.0 '

RW HC



Antigen Antigen
binding-site binding-site

Immune & y n;ﬁ:
Allergic

chain

Hinge region

—— Heavy chain

|

COOH
(a) CDS59 delivers a negative signal (b) CDS59 delivers a negative (c) CD59 ligation reduces strength of
directly to the T cell signal to the APC positive signal delivered through TCR

T cell

Peptide
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Early immunological development and mortality from

Infectious disease In later life.
Moore SE, Proc Nutr Soc. 2006:65:311 d318.

Kaplan-Meier survival plots by season of
V 3162 subjects bir t h harveshdseasonis from

(2059 alive and 1103 January to June a'n d - humgryosgason
dead) resident in (00~ IS from July to December)

three villages in the
rural West Kiang
region of The
Gambia.

90

[9.5]
=
1

701

Harvest

survivors (%)

60 -

50

40
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Breast - feeding: and Allergy

S — protective - effect = of exclusive

‘two meta- analyses breast -feeding for- 486 months
. Gdalevich M, J Pediatr 2001; .. onthe risk of allergic disease
1 139:26106266. - (eczema and asthma) in early

 van Odijk OJ, Allergy 2003;

58:833 3643, childhood, particularly in

high-risk infants
(positive family history ).

However, there is no evidence
that exclusive breast -feeding for
more than 6 months - prevented
asthma, eczema or atopy at 5
years of age, and
with prolonged breast - - feeding,

the: risk< of atepic: dermatitis
and atepy, and particulasly
the> risk< of asthhma in later

lifez, may even increase.
Kramer MS, BMJ 2007 335:815.
Matheson MC, JACI 20077:120:1051.




Breastfeeding and allergies: time for a change in paradigm?
Duncan Curr Opin Allergy Clin Immunology 2008, 8:398 &405

V Although breastfeedingq is strongly
recommended for its multiplez benefits
on child health , most recent studies do
not confirm t h eonw@ntional wisdomdthat Iul
breastfeeding Is protective against P

- 0 MO
allergy and asthma.

V Early reduction in childhood wheezing may reflect
protection from viral infections , but allergies and

asthma at later ages may be increased .



