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Nested case-control

Nested case-control

Case cohort, n=3,082
Cohort, n=688 / 1,007
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Limitations in
previous studies

 Did not used repeated measurements over time of
these amino-acids

 No evaluation about how dietary interventions can
influence changes in the levels of these plasma amino-
acids and the risk of disease
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Hypotheses

1) Baseline plasma levels of BCAA and AA are directly
associated with a higher subsequent risk of developing
T2D;

2) 1-year changes in the plasma levels of these amino-acids
are associated with a higher subsequent risk of developing
T2D;

3) An intervention with a Mediterranean diet can attenuate
the direct association between baseline plasma levels of
these amino-acids and the risk of developing T2D;

4) A Mediterranean diet intervention during one year time is
able to reduce the plasma levels of these amino-acids.
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DESIGN
Case-cohort study

PREDIMED cohort
(N=3,541)

Subcohort
N=694 (α≈ 20%)

T2D Cases
N=251

53 cases in the
subcohort
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Flow-chart of the case-cohort design
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Metabolomic analysis

• Blood samples in EDTA tubes: from Spain to Boston

• Metabolite profiling of 137 metabolites:
• hydrophilic interaction liquid chromatography (HILIC)-positive

with tandem Mass Spectrometry (Broad Institute)
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Individual AAs and scores

Inverse normal
transformation
(Blom’s method)

Leucine, isoleucine, valine
Phenylalanine, tyrosine

(signal intensity)

BCAA score: LEU + ISO+ VAL

1

2
AAA score: PHE + TYR
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Statistical analysis

• Weighted Cox regression models (Barlow weights)

Model 1: age (years), sex (male, female), intervention group
(MedDiet+EVOO, MedDiet+nuts) (stratified by recruitment
center)

Model 2: Model 1 + body mass index (kg/m2), smoking (never,
current, former), leisure-time physical activity (metabolic
equivalent tasks in minutes/day), dyslipidemia and hypertension

Model 3: Model 2 + baseline fasting glucose (mean + quadratic
term of glucose centered mean)
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Baseline
participants

characteristics
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Incident type 2 diabetes by Baseline Plasma Amino
Acid Concentrationsa
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Joint effect of MedDiet and baseline BCAA score
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Changes in BCAA and AA scores after 1 Year of
Intervention, by Intervention Group.
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Changes in individual AAs after 1 Year of Intervention,
by Intervention Group.
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Associations of 1-yr changes (per SD) in BCAA and AA
score with the risk of incident type 2 diabetes

stratified by intervention group
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One-year Change of HOMA-IR Index 95% confidence
intervals by Quartiles of Baseline Plasma Branched-

Chain
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PPM1K
genebranched chain alpha-

ketoacid dehydrogenase
complex

Mitochondrial
phosphatase+
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MedDiet
+ EVOO

↓ BCAA

T2D

↑ BCAA

BASELINE YEAR 1 YEARS 2-7

0.60 (95% CI, 0.43 to 0.85) (Ann Inter Med 2014)

P for interaction
< 0.001
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Conclusions
1) Baseline BCAAs and AA scores were independently associated

with a higher risk of incident T2D after a median follow-up of 3.8
years;

2) One-year changes in BCAAs were associated with a higher risk
of subsequently developing T2D (during years 2 to 7 of follow-up)
only in the control group of the trial, but not in the active
intervention groups receiving MedDiets, and this differential
association was supported by statistically significant interactions
for each of the 2 active intervention groups;

3) The intervention with the MedDiet+EVOO was associated with
1-year significant reductions in leucine, isoleucine and the overall
BCAA score.
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