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Nutritional Recommendations Should be Age and Context Dependent
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Lingering Effects of Early Genetic Programs, Diets, Behaviors, and Exposures

ORIGINAL www.jpeds.com * THE JOURNAL OF PEDIATRICS

ARTICLES ™

Childhood Risk Factors and Adulthood Cardiovascular Disease: .
A Systematic Review

Lindsay R. Pool, PhD', Liliana Aguayo, PhD'*?, Michal Brzezinski, PhD®, Amanda M. Perak, MD'**
Matthew M. Davis, MD"*7, Philip Greenland, MD , Lifang Hou, MD, PhD‘ ”, Bradley S. Marino, MD*
Linda Van Horn, PhD', Lauren Wakschlag, PhD®’, Darwin Labarthe, MD, PhD"*°, Donald Lloyd-Jones, MD'*, 6

and Norrina B. Allen, PhD'®

Subclinical CVD Clinical CVD

Childhood Risk #of
Factor papers

Arterial LV structure
Stiffness and function

CVD Mixed
Definition

Heart failure

Increased Adiposity | 61

Low Birthweight 28
Pediatric

Hypertension 2
Pediatric 16
Hyperlipidemia

High Glycemic a
Indicators

Tobacco Exposure | 7

Physical Activity 6 nopapers  |nopapers  |nopapers  [nopapers  [nopapers "JI"W'
’ 1 paper: 2 papers:
Dietary Quality 9 nopapers | " 5 [mopapes  [nopapers
ey 1 e
1 paper: lower ri lower ris 1 paper: 1 paper:
Breastfeeding I s il nopapers  [nopapers  [{1o B nopapers [ P
nuil null
Low Socioeconomic 2 papers:
Eith 13 [nopapers  [*F no papers no papers
Psychosocial 4 [
Adversity Pape!
Metabolic Syndrome| 9 no papers. no papers. no papers no papers no papers
(QisrRak Fadk 7 nopapers  [nopapers  [nopapers o pay no papers
Clustering pape pap: pape papers paper
118

e NEW ENGLAN D
JOURNAL of MEDICINE

MAY 19, 2022

Childhood Cardiovascular Risk Factors and Adult
Cardiovascular Events

D.R. Jacobs, Jr., ].G. Woo, A.R. Sinaiko, S.R. Daniels, J. Ikonen, M. Juonala, N. Kartiosuo, T. Lehtimiki,
C.G. Magnussen, J.S.A. Viikari, N. Zhang, L.A. Bazzano, T.L. Burns, R.). Prineas, J. Steinberger,
E.M. Urbina, AJ. Venn, O.T. Raitakari, and T. Dwyer

ESTABLISHED IN 1812 VOL.386 NO.20

S

BACKGROUND
Childhood cardiovascul
ease, but links to clinic|

ull names, academic de-
iliations are listed in the
'Woo can be contacted at

METHODS The Childhood Cohort € fchmec.org or at the Cincin-

In a prospective cohort Hospital Medical Center,
h X e., MLC 5041, Cincinnati,

Cardiovascular Cohort (i 5

(at the ages of 3 to 19 ye| 4 Sinaiko and

after a mean follow-up 0. and Sinaiko and Drs.

. Ins, Prineas, Steinberger,

cholesterol level, triglycel D Raitakari, and Dwyer con-

i3C-derived age- and sex y to this article

calculated as the unweig as published on April 4,

rable adult combined-ri org,

jointly with the childhg 22,386:1877-88.

events and fatal or nonff £JMoa2109191

Mossachusetts Medical Saciety.

multiple imputation witl
RESULTS

In the analysis of 319 f;
ticipants (49.7% male an|
years), the hazard ratiog
1.30 (95% confidence in
total cholesterol level to
The hazard ratio for a f| COHORTS
z score was 2.71 (95% C|
95% confidence intervall
to those in the analyses 3
among 20,656 participaj
of 115 fatal cardiovascull
(31.0%5.6 years of age at
the adjusted hazard ratil s
3.54 (95% CI, 2.57 to 4.
with respect to the cha
hood was 2.88 (95% CI,
the analysis of 524 fatal

CONCLUSIONS

In this prospective colf
combined-risk z score
cardiovascular events irf

 Sogaba et sty  vucatine oty

N ENGL) MED 386120 NEJM.ORG  MAY 13, 2022 1877

Published by Oxford University Press on behalf of the fonal 1 Association { Journal of Epideriology 201342
© The Author 2012; all rights reserved. Advance Access publication 20 March 2012 doi:10.1093/ije/dys004

COHORT PROFILE
Cohort Profile: The International Childhood
Cardiovascular Cohort (i3C) Consortium
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Table 1 Summary of the (3¢ Consortium Studies

Baseline in and Follow-up in adult
Sample with Sample with Sample with
onc major CVD  three major CVD three major CVD
factor risk fagtors swdy  Age vk facrs sdy  Age
Study Country  Sampling frame ) (N)® years  (years) years (years)
Muscatine Smdy”  USA School based 1377 1377 1970-81  5-18 2547 198291 20-39
865 1992-2008  29-55
BHS™ usA school based 12164 12164 197394 417 1203 00102 2343
1052 2003-05 26-47
914 2007-10 29-51
YES Finland  Random sample 359 3596 1980 18 2283 2001 2439
from five centres 2204 2007 1045
Ongoing 2010 3348
CDAH Study Australia  School based 8198 1714 1985 715 2410 200406 26-36
Mmm-!puhs USA school based 1207 (10423 0 197889 6910 679 21-24
rei screencd) 17-20 359 3828
St
School based 357 (12043 357 1996 11-14 230 19-24
screened)
Princeton LRC/PFS™  USA School based 6775 (Visit 1) 1729 (visit 2)° 1973-76 5-19 6237 1999-2004  30-48
600 {ongoing) 2011-12 43-57
NGHS! USA Cincinnati, OH: 871 705-871 1987-96  9-19 653 1997-2002  20-24
school based ~650 200207 2428
Richmond, CA: 879 80871 - - -
School based
Washington, DC 629 550-629 - - -
Sample from HMO
BHS: Bogalusa Heart Study; CDAH Study: Childhood Determinants of Adult Health Study; NGHS: National Lung, and Blood Instiute Growth and Health Study;

YFS: Young Finns Study; Princeton LRC/PFS: National Heart, Lung. and Blood Institute Princeton Lipid Research Clinics Study/Princeton Follow-up Study; HMO: health
maintenance organization.

*Sample with measurcment of at least one major CVD risk factor (blood pressure, lipids or adiposity measures including skinfold thickness ar BMI)

"Sample with measurement of all three major CVD risk factors.

“Other generations and family data available.

“Biracial cobort: black and white.

“An additional 557 participants aged 519 years were measured in the LRC family study (Visit 3) along with their siblings already counted in the 1729 above. Blood pressure
was not measured at Visit 3. Of these 557 siblings, 221 were recontacted in the 19992004 follow-u




The Need for Integration Across the Age, Genetic and Non-Genetic Spectrum
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Abstract

association study on pai

Cardiovascular disease (CVD) is the leading cause of death worldwide. Recent genome-wide association (GWA) studies have
pinpointed many loci associated with CVD risk factors in adults. It is unclear, however, if these loci predict trait levels at all
ages, if they are associated with how a trait develops over time, or if they could be used to screen individuals who are pre-
symptomatic to provide the opportunity for preventive measures before disease onset. We completed a genome-wide
ints in the longitudinal Bogalusa Heart Stu

BHS) and have characterized the association
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Introduction into how such risk factors develop over time. Longitudinal studies,

Cardiovascular disease (CVD) affects over 79 million people in
the United States [1], and is the leading cause of death worldwide
[2-4]. Identifying the genetic determinants of CVD can lead to
more effective diagnostics, prognostics, therapeutics, and, ulti-
mately, preventive strategies. The best chance for prevention
would be to identify risk at the earliest possible age. Genome-wide

(GWA) I cross-sectional phenotypic data has
been a particularly useful approach to identifying loci that
influence many of the quantitative risk factors of GVD [5-10],
however the use of cross sectional data does not provide insight

@). PLoS Genetics | www.plosgenetics.org

particularly those that begin in childhood, allow for the
identification of risk profiles of susceptible individuals before
disease onset. The Bogalusa Heart Study (BHS) is a longitudinal
study focused on the early natural history of CVD. The BHS
began in 1973 and includes up to 9 phenotypic screenings in
childhood (4-17 years of age) and up to 10 adult (18-48 years of
age) cross-sectional screenings. We have conducted a longitudinal
genome-wide association study on a subset of the total sample of
unrelated individuals with a large number of measurements (mean
number of measurements = 8, range = 4-13) and are of European
Ancestry (N =525).

1 September 2010 | Volume 6 | Issue 9 | 1001094
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Genetic risks and clinical rewards

Individual genome-wide polygenic risk scores (GPSs) for assessing disease susceptibilty have been shown to yield
both reiable and clinically gh However, certain ways of thinking about
health maintenance must be overcome before GPSs are adopted in routine care streams.

Andrew J. Schork, M. Anthony Schork and Nicholas J. Schork
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Fig. 1] Examph fonal risk il two diseases are of interest. Left, conditional

probability of risk of CAD >3 (y axis) given a GPS percentile score for AFIB (x axis). Right, same as for
the left panel except that T2D is taken into account with assumed genetic correlations of 0.2 (CAD) and
0.1 (AFIB); the T2D GPS percentile is the same as for AFIB. Inset numbers indicate the strength of the
genetic correlation between CAD and AFIB. Vertical lines show AFIB (dashed) and T2D (dotted) GPS
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Abstract

Aims disease (CVD) 16and 38,
specificaly focusing on ischaemic heart disease and cerebrovascular disease.

Methods Regster data on afl chidren born in Denmark between 1 january 1980 and 31 December 2001, who were allve and resident

and results in Denmark without a diagnosis of CVD or congenital heart disease until age 16 were used, totaling 1263013 individuals.

Cox proportional hazards and Aalen additive hazards models were used to estimate adjusted hazard ratios (HRs) and ad-

f CVD from ages 16 to. 0and
15. In total, 4118 individuals developed CVD betwoen their 16th tmmay 2nd 31 Decomber 2018 Compared with those
who nced low levels of adversity, those wh severe somatic liness and death in the famdy (men: ad-

percentiles with >3-fold risk.
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Figure 3 Cumulative risk of cardiovascular disease per 100000 indniduals in the five childhood adversity trajectory groups for men and women,
respectively.
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Better integration is needed to identify and exploit g x e interactions, nuanced behaviors, social factors, aging effects
and general context-specificity that could lead to interventions designed to optimize individual health and longevity
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Overview

The NCS, authorized by the Children’s Health Act of 2000, was a planned large-scale,
long-term study of U.S. children and their parents designed to study environmental
influences on child health and development.

The NCS Vanguard (Pilot) Study began in 2009, testing methods and procedures
planned for use in a larger Main Study. When recruitment ended in July 2013, the
Vanguard Study had enrolled approximately 5,000 children in 40 locations across the
country.
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The planned NCS Main Study would have followed 100,000 children from before birth
to age 21. However, the NIH Director decided to close the NCS on December 12, 2014,
following the advice of an expert review group.

Available Data

The NCS Archive (NOT-HD-16-005), created after the study closed, provides researchers
with access to more than 250,000 data and samples, along with nearly 19,000 biological
and 5,500 environmental primary samples, collected in the NCS Vanguard Study.

Available information includes study visit data from preconception to 42 months post
birth gathered using questionnaires and interviews, neuro-psychosocial and cognitive
assessments, and physical examinations. Specifically, the NCS Archive includes:

* Study protocols (Initial Vanguard Study and Alternate Recruitment Substudy)
+ Operation manuals

* Project summaries

» Data collection instruments
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Will such studies reveal greater heterogeneity and a need for the ‘personalization’ of nutritional and medical interventions?
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Abstract

Background

Interpreting and utilizing the findings of nutritional research can be challenging to clinicians,
policy makers, and even researchers. To make better decisions about diet, innovative meth-
ods that integrate best evidence are needed. We have developed a decision support model
that predicts how dietary choices affect life expectancy (LE).

Methods and findings

Based on meta-analyses and data from the Global Burden of Disease study (2019), we
used life table methodology to estimate how LE changes with sustained changes in the
intake of fruits, vegetables, whole grains, refined grains, nuts, legumes, fish, eggs, milk/
dairy, red meat, processed meat, and sugar-sweetened beverages. We present estimates
(with 95% uncertainty intervals [95% Uls]) for an optimized diet and a feasibility approach
diet. An optimal diet had substantially higher intake than a typical diet of whole grains,
legumes, fish, fruits, vegetables, and included a handful of nuts, while reducing red and pro-
cessed meats, sugar-sweetened beverages, and refined grains. A feasibility approach diet
was a midpoint between an optimal and a typical Western diet. A sustained change from a
typical Westem diet to the optimal diet from age 20 years would increase LE by more thana
decade for women from the United States (10.7 [95% U1 8.4 to 12.3] years) and men (13.0
[95% UI 9.4 to 14.3] years). The largest gains would be made by eating more legumes
(females: 2.2 [95% Ul 1.1 to 3.4]; males: 2.5 [95% Ul 1.1 to 3.9]), whole grains (females: 2.0
[95% Ul 1.3 to 2.7]; males: 2.3 [95% Ul 1.6 to 3.0]), and nuts (females: 1.7 [95% Ul 1.5to
2.0]; males: 2.0 [95% UI 1.7 to 2.3]), and less red meat (females: 1.6 [95% Ul 1.5t0 1.8];
males: 1.9 [95% Ul 1.7 to 2.1]) and processed meat (females: 1.6 [95% Ul 1.5t0 1.8];
males: 1.9 [95% Ul 1.7 to 2.1]). Changing from a typical diet to the optimized diet at age 60
years would increase LE by 8.0 (95% Ul 6.2 to 9.3) years for women and 8.8 (95% Ul 6.8 to
10.0) years for men, and 80-year-olds would gain 3.4 years (95% Ul females: 2.6 to 3.8/
males: 2.7 to 3.9). Change from typical to feasibility approach diet would increase LE by 6.2
(95% U13.5 to 8.1) years for 20-year-old women from the United States and 7.3 (95% U1 4.7

PLOS Medicine | https://doi.ora/10.1371/journal pmed. 1003889 February 8, 2022 117

How reliable are the data used? What about interactions with, e.g., SES, genetic predisposition, etc.?
Could/should such estimates be personalized with many more factors considered based on more data?
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Calculator Help Settings nrec Citation

Location Age Gender

United States = 60 N Both Female
O Male

Food
Wholegrains
Vegetables
Fruit

Nuts

Legumes

Fish

Egg

Milk/dairy
Refined grains
Red meat
Processed meat
White meat
Sugar-sweetened beverages
Added oils

Optimal

Feasible

Expected years left: 22.4 Total: 82.4 Reference Expected years left: 31.2 Total: 91.2 Reference
from birth: 76 Age + reference from age : 82.4 from birth: 76 Age + reference from age : 82.4

Whole grains (fresh weight, Whole grains (fresh weight, after,

before, g): a):

() 50] 800 0 800

S e
0 875175 350 525 700 800 0 &7.5 175 350 525 700 800

Fish (before, g): Fish (after, g):

(50 800 0 200} 800

q e e B s s sl AU I | s S P B I |
0 875 175 350 525 700 BOO 0 875 175 350 525 700 8OO

0
Life years gained

Years gained/lost for prolonged change 8.8 (6.7
;10.1)

LE
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Measuring biological age using
omics data

Jarod Rutledge'***, Hamilton Of
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Abstract | Age is the key risk factor for diseases and disabilities of the elderty. Efforts to tackle

elated diseases and increase healthspan have suggested targeting the

ng process

itself to ‘rejuvenate’ physiological functioning. However, achieving this ai uires measures

of biological age and rates of ageing at the molecular level. Spurred by recent advances in

high-throughput omics technologies, a new generation of tools to measure biological ageing

now enables the quantitative characterization of ageing at molecular resolution, Epigenc

abolor

transcriptomic, proteomic and ic data can be harnessed with machine learning to

build ‘ageing clocks'with demonstrated capacity toidentify new biomarkers of biological ageing

Globally, the human population is rapidly ageing but  and metabolomic methods are ensbling the character
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ABSTRACT
There is growing interest in the development of interventions (e.g., drugs,
diets, dietary supplements, behavioral therapies, etc) that can enhance
health during the aging process. prevent or delay multiple age-related

Partia epigener
resrogramming

Stantond Uniersiy

NATURE REVIEW

“You could die of age-related disease while waiting for your longevity-
enhancing diet or intervention (i.e

* Time lapse between change in the molecular milieu
and change in the clinically-relevant phenotype?

* How long does it take before the system is sustainably
healthy with continued use of intervention?
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Introduction

The search for surrogate endpoints in oncology has yielded
:

ment on the surrogate

interesting and informative results but also a large number
of disappointments. Among the successes, discase-free (DES)
or relapse-free (RFS) survival were shown to be good surro
gates foe overall survival (OS) in the adjuvant treatment of
colon cancer,’ gastric cancer,’ melanoma, and HER2-positive
breast canc
a good surrogate for OS in localized prostate cancer.’ Among
the failures, pathological complete responsc (pCR) was not
shown to be a good su

for

while metastasis-free survival was shown to be

that the surroy
the final endpoi

after neoadjuvant treatment of operable breast cances,” while

in advanced discase tumor response and progression-free sur
vival (PFS) failed to be considered acceptable surrogates for
olid tumors assessed

05 in most™™ (although not all
thus far using meta-analyses of individ

All these studies used a so-called 2-le

proach to assess surrogacy, which relies on the avalabilty
of IPD." This approach consists in assessing whether 1)
the potential surrogate is asso

meet the condition of trial-level sur

ed with the final endpoint
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(cg, OS) in individual patients and (2) the cffec
n be used to reliably p
effect of rcatment on the final endpoint. Both questions are
of interest: the former for patient management (since a good
surrogate is prognostic for the final endpoint) and the latter
ug development (since use of the surrogate instead of
the final endpoint can lead to gains of months or even years

Condition (1), called “individual-
patient-level surra
te is an independent prognostic factor for
and this can be tested in any series of pa-
tients, whether or not from a randomized trial. Condirion
(2), called “trial-level surrogacy” or “treatment-level surro
gacy,” requires a meta-analysis of several randomized trials
in which multiple estimates of treatment effects are avail
able on both the surrogate and on the final endpoint.” In
all the examples cited, the condition of individual-level sur-
rogacy was fulfilled, m some potental srrogat
ogacy. Here we explore
the following canceprual diffculey: how ¢aa the surrogate

of treat
dict the
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Questions to Keep in Mind:

. What do the current data say, if anything, about nutrition, health, and life course?

. What are the limitations of current research strategies and how we can overcome them?

. If we learn of something that might lead to sustained health, how can we prove its worth?
. What kind of interventions would be practical from what we have learned or could learn?

3 - .
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"N “We can't solve problems by using the same kind of thinking
that created the problems in the first place” :

— Albert Einstein (paraphrase)
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How Nutrition and Health Change
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