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Dairy foods and blood pressure

« Hypertension: definitions / cut-offs; size of the
problem and risk factors

* Nutrition and blood pressure:
 Dairy foods / whole diets
 B-vitamins (riboflavin): a targeted approach

 Take-home messages
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Hypertension

Systolic blood pressure (BP) of 2140mmHg and/or
Diastolic BP 290mmHg’

* Primary risk factor for CVD, especially stroke,
vascular dementia, chronic kidney disease

» Leading cause of preventable, premature death
« Worldwide - 1.13 billion affected?

1: NICE 2016
2: WHO 2016



Global Burden of Disease

Dietary risks
High systolic blood pressure
Child and maternal malnutrition

Tobacco smoke

Air pollution

High body-mass index

Alcohol and drug use

High fasting plasma glucose

Unsafe water, sanitation, and handwashing

Unsafe sex

High total cholesterol
Occupational risks

Low glomerular filtration rate
Low physical activity

Sexual abuse and violence
Other environmental risks

Low bone mineral density

0 2-5 5-0 7~I5 10-0 12.5 15.-0
DALY (%)
HIV/AIDS and tuberculosis Cardiovascular diseases Il Diabetes, urogenital, blood, and endocrine diseases
Diarrhoea, lower respiratory, and other common infectious diseases Chronic respiratory diseases Il Musculoskeletal disorders
I Maternal disorders I Cirrhosis Il Other non-communicable diseases
Il Nutritional deficiencies I Digestive diseases Transport injuries
I Other communicable, maternal, neonatal, and nutritional diseases I Neurological disorders ¥ Unintentional injuries
Neoplasms I Mental and substance use disorders [l Self-harm and interpersonal violence

The Lancet 2015 386, 2287-2323DOI: (10.1016/S0140-6736(15)00128-2)




Global Burden of Disease: England

Tobacco smoking (including second-hand smoke)

Physical inactivity and low physical activity ]
Alcohol use |

Diet low in fruits |

High total cholesterol ]
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High fasting plasma glucose ]
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Druguse ]

Ambient particulate matter pollution ]
Diet low in veg etables |

Diet high in processed meat |
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Occupational low back pain ]
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Diet low in polyunsaturated fatty acids |
Lead exposure ]
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Hypertension treatment in the UK (PHE 2015)

Of every 10 people with high blood pressure:

4 are undiagnosed

More than 1 in 4 adults .

have hlgh blood Pl 2 are on treatment but their blood

but many could avoid it pressure isn’t controlled
through lifestyle changes

4 are on treatment and their
blood pressure is controlled

Significant variation — 30% more with hypertension in most-deprived
areas versus least

Control rates — UK out-performed abroad - % adults with
hypertension controlled:

England 37% USA 57% Canada 66%




ORIGINAL ARTICLE

A Randomized Trial of
Intensive versus Standard
Blood-Pressure Control

The SPRINT Research Group™

November 26, 2015
N Engl ] Med 2015; 373:2103-2116
DOI:10.1056/NEJMo0al1511939

A Primary Outcome
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Categories of BP in Adults*

BP Category SBP DBP
Normal <120mmHg | and | <80 mm Hg
Elevated 120-129 mMm | and | <80 mm Hg
Hg
Hypertension
Stage 1 130-139 mm | or 80—-89 mm
Hg Hg
Stage 2 2140 mmHg | or 290 mm Hg

*Individuals with SBP and DBP in 2 categories should be
designated to the higher BP category.
BP indicates blood pressure (based on an average of =22
careful readings obtained on =2 occasions, as detailed in
DBP, diastolic blood pressure; and SBP systolic blood

pressure.
‘ American
2\ AMERICAN Heart
<y COLLEGE af Associations
CARDIOLOGY

life is why~
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January 28, 2019

Effect of Intensive vs Standard Blood Pressure Control on Probable Dementia:
A Randomized Clinical Trial
The SPRINT MIND Investigators for the SPRINT Research Group
JAMA. 2019;321(6):553-561. doi:10.1001/jama.2018.21442

@ samanetworic

QUESTION Does intensive blood pressure control compared with standard control reduce the occurrence of dementia?

CONCLUSION This randomized clinical trial of adults with hypertension found that intensive systolic blood pressure (SBP) control
(target <120 mm Hg) did not significantly reduce the risk of probable dementia.

POPULATION .

6029 Men
3332 women

Adults aged 250 years
with hypertension and
without diabetes or stroke

Mean age: 68 years

LOCATIONS

102

US sites ».
(including Puerto Rico)

INTERVENTIONS

9361 Patients randomized

8563 Patients analyzed
(=1 cognitive assessment)

4278

Intensive control
{Target SBP <120 mm Hyg)

4285 P

Standard control
(Target SBP <140 mm Hg)

Median treatment period, 3.3 years

PRIMARY OUTCOME
Occurrence of adjudicated probable dementia

SECONDARY OUTCOMES
Adjudicated mild cognitive impairment (MCI)
Composite outcome of MCI or probable dementia

FINDINGS

PRIMARY OUTCOME: Adjudicated probable dementia
Intensive control Standard control

149 patients 176 patients

(7.2 cases 1000 person-years) (8.6 cases/ 1000 persan-ypears)

Hazaird |-':.:|':. | |.|:a'.u'|:-'.:'-'.-_". Ell.:i B7=1.04)

SECONDARY OUTCOME: Adjudicated MCI
Intensive control Standard control

287 patients 353 patients

[ 146 cases 1000 person-years) [18.3 cases 1000 person-years)

Hazard ratio: 0.81 (95% 1, 0,69-0.95)

SECONDARY OUTCOME: Composite outcome
Intensive control Standard control

402 patients 469 patients

[20.2 casesf 1000 person-years) (24,1 casesf 1000 person-years)
Hazard ratio: 0.85 (95%C), 0.74-0.97)




Impact of BP reduction

e 17% reduction in CHD

10mmHg e 27% reduction for stroke
d_ecrease « 28% reduction for heart failure
in SBP * 13% reduction in all-cause

mortality

« 123 studies with 613815 participants

« 1966-2015: All RCTs of BP lowering were included that had a
minimum of 1,000 patient-years of follow-up in each treatment arm;

* No exclusion on basis of co-morbidities or anti-hypertensive use;

« Benefits associated with lowering BP to <130mmHg

Ettehad et al, Lancet 2016; 387: 957-67
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Lifestyle factors targeted to reduce BP

Lifestyle factor SBP decrease (mmHg)
Weight loss (per 10 kQ) 5-20 ‘;
'/
Physical activity 4-9 A
| | “\
Sodium reduction 2-8 .
Limit alcohol 2-4 ﬁ
J A

Modified from Chobanian et al. 2003 JNC 7 report



Dairy foods and blood pressure\

* Nutrition and blood pressure

 Dairy foods and whole diets
» B-vitamins: a targeted approach
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Nutrients supplied by dairy rich foods with
the potential to influence Blood Pressure

Protein
Calcium I Vitamin A and D

BP \/ > Riboflavin
Phosphorous <

Magnesium

Potassium

\ 4

lodine

v

Bioactive peptides



Nutrients supplied by dairy rich foods with
the potential to influence Blood Pressure
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Meta-analysis of total dairy intake and total CHD:
prospective cohort studies of dairy intake and CVD

Study name Rate ratio and 95 % CI
Rate  Lower Upper
ratio limit limit
Bernstein 2010 099 091 1.08 @
Bostick 1999 0-94 0-66 1-34 ®
Haring 2014 1.04 0-84 1.29 @
Kondo 2013 (F) 0-60 0-36 1-00 g
Kondo 2013 (M) 1-49 0-91 2:45 b
Louie 2013 0-71 0-51 0-99 d
Patterson 2013 077  0-63 0-95 ——
Soedamah-Muthu 2012 0-91 0-68 1.22 @
SRRE = 091  0-80 1-04 e
P, =0-038 0.5 1 2
I?=528

Fig. 3 Meta-analysis of total dairy intake and total CHD (high v. low intake analysis). SRRE,
summary relative risk estimate. Individual studies required to report a composite total
dairy variable and a compositive total CHD variable. F, female; M, male.

Alexander, D et al (2016). Dairy consumption and CVD: A systematic review
and meta-analysis. British Journal of Nutrition, 115(4), 737-750.



Meta-analysis of total dairy intake and total stroke:
prospective cohort studies of dairy intake and CVD

Study name Rate ratio and 95 % CI
Rate  Lower Upper
ratio limit limit
Bernstein 2012 (F) 0-90 0-81 1-00 —
Bernstein 2012 (M) 0-91 0-79 1-04 —
Kondo 2013 (F) 0-75 0-53 1-06 2
Kondo 2013 (M) 0-91 0-67 124 @
Larsson 2009 (ischaemic) 1-14 0-99 1-32 —ah—
Larsson 2012 0-91 080 103 — 81
Louie 2013 0-98 0-57 1.68 2
Sauvaget 2003 0-73 0-57 0-94 &
Lin 2013 0-74 0-48 114 °
SRRE = 0-91 0-83 0-99 g
P, =0:324 0.5 1 2
1?2 =0-0

Removal of Larsson 2009 in a sensitivity analyses resulted in and SRRE of 0-88 (95 % CI 0-83, —0-94) with no
heterogeneity (P, = 0-73, I = 0-00)

Fig. 4 Meta-analysis of total dairy intake and total stroke. SRRE, summary
relative risk estimate. Individual studies required to report a composite total dairy
variable and a compositive total stroke variable. F, female; M, male.

Alexander, D et al (2016). Dairy consumption and CVD: A systematic review
and meta-analysis. British Journal of Nutrition, 115(4), 737-750.
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Association of dairy intake with cardiovascular disease and mortality in 21
countries from five continents (PURE): a prospective cohort study
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Health Dairy food in moderation 'may protect
the heart’'

Three small portions of dairy a day may actually protect against
heart disease and stroke

WHY WHOLE-FAT MILK MAY BE
BETTER FOR YOU THAN YOU THINK,
ACCORDING TO EXPERTS

Sarah Boseley
Health editor

Tue 11 Sep 2018
23.30BST

f v @

2885

A few portions of milk a day may keep the doctor away, researchers suggest
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Moderate dairy consumption may
help heart health

Wednesday September 12 2018

Page contents "Drinking three glasses of whole milk a day can help you live

« Where did the story come longer," reports the Sun.

from?

An international team of researchers looked at dairy
consumption among more than 136,000 people in 21
countries worldwide.

+« What kind of research was
this?

» What did the research
involve? They found people who had more than 2 servings of dairy

products a day were 16% less likely to die or have a heart
attack or stroke during an average of 9 years of follow-up.

* What were the basic

L

https://www.nhs.uk/news/food-and-diet/moderate-dairy-
consumption-may-help-heart-health/



https://www.nhs.uk/news/food-and-diet/moderate-dairy-consumption-may-help-heart-health/

PURE: Association between total dietary intake with risk of composite
outcome and CVD in low and high dairy intake regions

n Events HR (95% Cl) Prrend
Low dairy intake regions 0-06
(China, south Asia, southeast Asia, Africa)
0 27589 2430 (8-8%) . 1.00 (1-00-1-00)
<1 serving per day 44496 4227 (9-5%) 1a— 1-05 (0-98-1.13)
1-2 servings per day 11196 930(8-3%) — = 0-88 (0-77-1-00)
>2 servings per day 4401  385(8-7%) = 0-80 (0-66-0-97)
High dairy intake regions 0-01
(Europe and North America, South America, the Middle East)
0 1096 71 (6-5%) . 1.00 (1-00-1-00)
<1 serving per day 11148 644 (5-8%) = 0-94(0-71-1-24)
1-2 servings per day 13223 672 (5-1%) = 0-84(0-63-1-11)
>2 servings per day 23235 1208 (5-2%) - 0-80 (0-60-1-06)

0!5 1 1!5

Dehghan et al, Lancet. 2018 Nov 24;392(10161):2288-2297



https://www.ncbi.nlm.nih.gov/pubmed/30217460

‘
PURE (Prospective Urban Rural Epidemiology)

* Investigated the associations between dairy food consumption (mi
yoghurt, cheese) and the risk of major cardiovascular disease events

« Dietary intakes of dairy products were recorded using country-
specific validated food frequency questionnaires.

* Included data from 136,000 adults (aged 35-70yrs) from 21
countries on 5 continents, followed for a median of 9.1 years

« Dairy food consumption (>2 servings/day vs 0) was associated
with a 22% lower risk of cardiovascular disease and a 34% lower
risk of stroke;

« Milk consumption (>1 serving/day vs 0) was associated with an
18% lower risk of cardiovascular disease;

* Yogurt consumption (>1 serving/day vs 0) was associated with a
10% lower risk of cardiovascular disease.

h\4
lﬂlﬁbeérsity Dehghan et al, Lancet. 2018 Nov 24:392(10161):2288-2297



https://www.sciencedirect.com/topics/medicine-and-dentistry/dietary-intake
https://www.sciencedirect.com/topics/medicine-and-dentistry/food-frequency-questionnaire
https://www.ncbi.nlm.nih.gov/pubmed/30217460

‘
PURE (Prospective Urban Rural Epidemiology)

* Investigated the associations between dairy food consumption (milk;
yoghurt, cheese) and the risk of major cardiovascular disease evert-

 Dietary intakes of dairy products o=~
specific validated fon £ mterpretat\o_“ . r risk

O -
_ tion W : scular dis
. Dairy ConS\_J’:n %r\ major Cardp\liona\ cohort.
of mortality giverse MU o2 34% lower
. events 1N 2

N ... cunsumption (>1 serving/day vs 0) was associated with an
18% lower risk of cardiovascular disease;

* Yogurt consumption (>1 serving/day vs 0) was associated with a
10% lower risk of cardiovascular disease.

Unversity Dehghan et al, Lancet. 2018 Nov 24:392(10161):2288-2297



https://www.sciencedirect.com/topics/medicine-and-dentistry/dietary-intake
https://www.sciencedirect.com/topics/medicine-and-dentistry/food-frequency-questionnaire
https://www.ncbi.nlm.nih.gov/pubmed/30217460

Whole Diet Approaches: DASH
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ORIGINAL ARTICLE

A Clinical Trial of the Effects of Dietary Patterns on Blood
Pressure

Lawrence J. Appel, M.D_, M.P H., Thomas J. Moore, M.D, Eva Obarzansk, Ph.D., William M. Vaollmer, Ph.D._, Laura P.
Svetkey, M.D_, MH.5., Frank M. Sacks, M.D., George A. Bray, M.D_, Thomas M. Vogt, M.D_, M.P H., Jefirey A Cutler,
M.D., Marlene M. Windhauser, Ph.D., R.0., Fao-Hwa Lin, Ph.D., Mjer Karanja, Ph.D., Denise Simons-hMorton, M.D.,
Fh.D., Maraorie McCullough, M.5., R.D., Janis Swain, M.5., R.D., Priscilla Steele, M.S., R.D., Marguerite A Evans, M.5.,
R.D., Edgar R. Miller, M.D., Ph.D., and David W. Harsha, Ph.D. for the DASH Collaborative Research Group

N Engl J Med 1997; 336:1117-1124| April 17, 1997 | DOI: 10.1056/NEJM199704173361601

Share: n » E m
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Mean Systolic and Diastolic Blood Pressures at Baseline and during each
Intervention week, according to Diet, for 379 Subjects with Complete Sets
of Weekly Blood-Pressure Measurements.

M Cortral diat
+ Fruitz-and-vegetables diet
= Combination diet
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Appel LJ et al. N Engl J Med 1997;336:1117-1124.



DASH: Dietary approaches to stop Hypertension

6-8 servings of whole grains

4-5 servings of vegetables

4-5 servings of fruits

2-3 servings of fat-free or low-fat
dairy

Up to 6 servings of lean meat,
poultry, fish

4-5 servings per week of nuts, seeds,
legumes

2-3 servings of fats and oils

Up to 5 servings per week of sweets




British fournal of Nestvitions £2015), 113, 1-15

D The Aurthors 2014

Systematic Review with Meta-Analysis

Effects of the Dietary Approach to Stop Hyperte
cardiovascular risk factors: a systematic review

Mario Siervo', Jose Lara', Shakir Chowdhury!, Ammar Ashor®=

LFfremarn Nutrition Research Centre, Institure of Cellular Medicine, Newcastle
Mewrcastle o Tyree NEG 9P UK
*college of Medicine, University of Al-Mustansiriyalh, Baghdad, froeg

(Raabrpitted 15 Apwil 2054 — Firnal revicion received 30 Augest 20704 — Accapred 18 Sepremiber 200

Forest plots of randomised clinical trials investigating the
effects of DASH diet interventions on

(a) Systolic BP
(b) Diastolic BP

fah

(b)

First author and year

Statistics for each study

Difference in means and 95% C1

Difference Lower Upper
in means limit limit
Appel (1987]® 5.2 78 2.6 L
Sacks (2001} a4 —7-0 1.8 e W,
Appel (2003)"% —0-6 -37 z5 —
Conlin {2003} 64 144 16 'm
Lopes (2003)'™ (L) -1-6 &7 35 —_—H—
Lopes (2003)'™ (OB) -8.0 -135 -2.5 — f—
Mowson (2004)15 19 _3.8 01 1H
Mowson (2005117 55 1.8 o8 — T
Azadbakht (2005) 13 (M) -1.0 —21 71 ' |
Azadbakht (2005113 (W) 80 -13.0 -3.0 S, B
Mowson (20091271 2.9 —6-1 0.3 —
Al Solamain {2010)31) (1) 2.0 _a7 0.3 IH
Al Solamain (210)3 (0B) -2.8 —11.5 _81 I+
BElumenthal {2010)2%321 7.8 —121 -35 —_
Malloy (201021 2.0 171 -0-9 T
Azadbakht {2011)39 -13.2 -194 7.0 gy M— R
Edwards (2011)i25 5.4 —12.7 1.9 —_
Lin {201 2)(36) 2.7 —21.0 3.6 'm)
il 134151 _1.7 _9.3 Fa Tl
I -5.2 —7-0 34
B T R - R VYT 7.50 1500
Decraase Incraase
First author and year Statistics for each study Difference in means and 95% Cl
Difference Lowar Upper
in means limit limit
Appel [1957) -3-0 41 -1.9 Im}
Sacks (2001)/28 -2 -37 05 L H
Appel |2003)"8 -0-9 -31 1-3 —y =
Conlin {2003)3% A2 2.3 —0-1 N T
Lopes (2003 (L) -18 4.2 06 —H
Lopes (2003)"® (0B) 54 -2.8 -1-0 R
Nowson (2004)! 161 -7 24 1-0 iy B
Nowson (2005)017) 44 -7 —0-1 ——0—
Azadbakht (2005)(12) (M) 57 -10-6 08 —_—
Azadbakht (2005)(131 (W) 50 -n-7 17 —_
Nowson (2009)27 -1-2 -3-4 1-0
Al Solamain {(2010)/21} (L) -1-0 -2.3 03
Al Solamain (2o (OoB)  -5-0 —7-2 —2.8 —
Blumenthal (2010)29.32) -37 61 -1-3 —
Malloy (2010)3= 09 5.8 5.0
Azadbakht (2011)% 87 -142 32 -
Edwards (20111735 -2-8 -9-8 4-2 p—
Lin (201:2)36 -10-2 -12.3 =11 I —
LTt e VAL 0.1 —3.6 3.2
I —-2-6 35 1.7 &
T p—T 0-00 7-50 15-00
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FIGURE 2 Differences between diets in systolic and diastolic BP. *P
< 0.017, **P < 0.001. Values are means = SEs, ...

E.

B HF-DASH vs. DASH
] HF-DASH vs. Control
[ 1 DASH vs. Confrol

Mean difference, mm Hg

ik
W
i
-
Systolic BP  Diastolic BP
The American Journal of Clinical Nutrition, Volume 103, Issue 2, February 2016, Pages 341-347,
https://doi.org/10.3945/ajcn.115.123281 OXFORD

UNIVERSITY PRESS
The content of this slide may be subject to copyright: please see the slide notes for details.



INTERMAP: INTERnNational study on

MAcro/micronutrients and blood pressure (INTERMAP)

« 2694 participants aged 40-59 years from the UK and the
USA.

« Eight BP, four 24-h dietary recalls and two 24-h urine samples
were collected during four visits.

« 1959g/1000kcal greater low-fat dairy intake was associated
with a lower SBP -2.31 mmHg and DBP -2.27 mmHg.

* Low-fat dairy consumption was associated with lower BP,
especially among participants with low ACR.

« Dairy-rich nutrients including phosphorus and calcium may
have contributed to the beneficial associations with BP

J Hypertens. 2018 Oct;36(10):2049-2058

Ulster _
 University


https://www.ncbi.nlm.nih.gov/pubmed/29927842

A systematic review and meta-analysis of elevated blood pressure and consumption of dairy foods
Ralston et al, J Human Hypertension, 2012, 26, 3-13

Study Weight RR (95% CI) Fielative Risk, 95% CI
Total Dairy Foods Generic inverse variance method, random effects model
Alonsa 20057 ° 2.58% 0.75 (0.44-1.27) ==
Staffen 2005'° 6.70% 0.82 (0.59-1.14) ¢ —_—
Engberink 20006'%  20.62% 0.84 {0.70-1.01) ¢ —_

Wang 2008"¢ 59,79% 0.86 (0.79-0.84) ° -

Engberink 2009a>* 10.31% 1.11 {0.85-1.44) ' o
Total® 100.00% 0.87 (0.81-0.94) &
Heterogeneity: F = 0%

Test for overall etfect: Z = 3.74, P = 0.0002

Low Fat Dairy Foods

Alonso 20057 ° 2.41% 0.46 (0.25-0.84) 7 —_—

Engberink 2008a®  12.65% 0.82 (0.64-1.06) ' Fe—
Engberink 20000 23.48% 0.84 {0.70-1.01) ¢ ——

Wang 2008'% 61.45% 0.89 (0.81-0.58) " -

Total® 100.00% 0.84 (0.74-0.95) &
Hetarogeneaity: F = 38%

Tast for overall effect: Z = 2,68, P = 0.007

High Fat Dairy Foods

Enaberink 2008 16.92% 0.93{0.76-1.13) ¢ —_—r

Wang 20088 70.15% 0.96 {0.89-1.03) * -

Engberink 2002a™  10.45% 1,19 (0.92-1.54)' —
Alonso 2005° " 2.49% 1,37 (0.77-2.42) S EE
Total® 100.00% 1.00 (0.89-1.11) &
Heterogenaity: I = 27%

Test for overall effect: Z = 0.06, P = 0.95

Cheese

Wang 2006'% 26.19% 0.87 (0.70-1.08) * —F
Engberink 20000 32.54% 0.98 (0.81-1.18) ¢ ——

Steften 2005" 23.02% 1.07 (0.85-1.35) 9 —r—
Engberink 2009a* 18.25% 1.17 (0.90-1.52) '

Total® 100.00% 1.00 (0.89-1.12) &
Heterogeneity: F = 11%

Test for overall effect: Z =0.01, P = 0.99

Fluid Dairy Foods

Engberink 20080 12.0% 0.63 {0.68-1.01) —

Statfen 2005 9.8% 0.87 {0.70-1.08) ¢ e

Steffen 2005'° 15.4% 0.88 (0.75-1.04) ¢ e

Wang 2008'* 36.0% 0.93 (0.86-1.01) " ...

Wang 2o08'® 19.7% 097 (0.85-1.11) " -
Engberink 2008a™  7.1% 1.08 (0.84-1.42) ' o e
Total® 100.00% 0.92 (0.87-0.98) ¢
Heterogeneity: F = 0% ) X . . \ )
Test for overall effect: Z = 2,78, P = 0.006 0:1 1;.2 D.é 1 12 5I 'IID




Fig 2 Association of baseline dairy consumption (serving/day) with relative risk of hypertension
in observational cohort studies.

0dds ratio Weight 0dds ratio

. " (95%Cl) (%) (95% C1)
Previous studies
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Fig 1 Association of baseline dairy consumption (serving/day) with systolic blood pressure in
observational cohort studies.
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Does Dairy Food Intake Predict Arterial Stiffness and Blood Pressure in
Men? Evidence from the Caerphilly Prospective Study
Katherine M. Livingstone, Julie A. Lovegrove, John R. Cockcroft, Peter C.
Elwood, Janet E. Pickering, D. lan Givens
(Hypertension. 2013;61:42-47.)

First prospective study to investigate the association between milk and dairy
product consumption and 2 measures of arterial stiffness: aortic pulse wave
velocity (aPWV) and augmentation index.

High consumption of milk, cheese, and cream associated with lower
augmentation index after a 22.8-year follow-up, butter intake positively
associated with aPWV.

Few large, cohort studies have investigated dietary predictors of arterial
stiffness, an established independent predictor of cardiovascular disease
events and all-cause mortality.

Ulster _
University
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Genome-wide association study identifies eight loci
associated with blood pressure

Christopher Newton-Cheh!?"| Toby Johnson* %%, Vesela Gateva”®!, Martin D Tobin®*, Murielle Bochud®,
Lachlan Coin®, Samer S Najjar'’, Jing Hua Zhao!"!2, Simon C Heath!3, Susana Eyheramendy!'*!>,

Konstantinos Papadakis'®, Benjamin F Voight!'?, Laura ] Scott’, Feng Zhang!”, Martin Farrall'®1%, Toshiko Tanaka2®-2!,
Chris Wallace?”%% John C Chambers®, Kay-Tee Khaw!>?, Peter Nilsson?®, Pim van der Harst%’, ‘ﬁﬂua Polidoro?®,
Diederick E Grobbee??, N Charlotte Onland-Moret2?-9, Michiel L Bots?®, Louise V Wain®, Katherine S Elliott!?,
Alexander Teumer®!, Jian’an Luan'!, Gavin Lucas*?, Johanna Kuusisto®®, Paul R Burton®, David Hadley'®,

Wendy L McArdle*, Wellcome Trust Case Control Consortium®®, Morris Brown®, Anna Dominiczak,

Stephen ] Newhouse?>?3, Nilesh ] Samani®’, John Webster’®, Eleftheria Zeggini'®*, Jacques S Beckmann®*?,

Newton-Cheh C, Johnson T, Gateva V et al. (2009) Nat Genet 41, 666-676.
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MTHFR TT genotype and Blood Pressure: early evidence

150 -

SBP (mmHg)
N

Nishio et al. 1996 observed a graded relationship between BP
and the number of T alleles 8

Nishio et al. 1996 Jpn J Hum Genet 41(2), 247-251.
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BP lowering by riboflavin in genetically at risk

adults
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Horigan et al. 2010 Journal of Hypertension; 28: 478-486. Shnoke.



BP response to riboflavin (1.6mg/d), in TT genotype (Ulster
studies)

SBP change mmHg
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Horigan et al., 2010 Wilson et al., 2012 Wilson et al., 2013
J Hypertens AJCN Hypertension



Frequency of MTHFR TT genotype worldwide
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Data published in Wilcken et al. 2003 J Med Genet 40, 619-625.
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Prevalence of low/ deficient riboflavin intakes/ biomarker status and key dietary
sources of riboflavin in a representative sample of Irish adults aged 18-90yrs

Age (years) 18-35 36-50 51-64 65+

Males Females Males Females Males Females Males Females
(n 276) (n 255) (n 205) (n 232) (n 153) (n 153) (n 106) (n 120)

Low/ deficient riboflavin intakes/ biomarker status

% with intakes < 9.9 21.2 14.5 25.6 14.9 19.6 251 19.4

EAR

% with EGRac > 1.3 62.9 70.1 58.3 63.8 53.1 57.8 54.5 50.6
Contribution (%) of food groups to intakes of riboflavin

Milk 21.0 19.7 23.2 22.4 22.7 19.4 20.7 23.7

Meat & meat 16.5 14.2 18.4 14.5 17.1 15.1 17.7 14.7

products

Ready-to-eat 13.8 12.5 12.7 11.9 9.4 8.5 5.9 10.2

breakfast cereals

Beverages 10.2 6.7 10.0 8.7 12.3 7.7 11.3 7.8

Nutritional 8.8 10.3 4.4 6.7 4.1 10.5 4.0 8.1

supplements

Bread & rolls 4.1 4.4 54 5.5 7.0 5.3 7.1 5.0

Other food groups 25.6 32.1 25.9 30.3 27.4 33.7 33.3 30.5

@

JPI Kehoe et al. (2017), Proc Nutr 77, e66.

a healthy diet
for a healthy life



BP in non-pregnant Irish females by MTHFR C677T

genotype
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O’Sullivan et al (under review) from the Irish National Adult Nutrition Survey
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A randomised controlled trial in pregnant women

with the MTHFR 677TT genotype, to investigate

the effect of intervention with riboflavin on blood
pressure during pregnancy
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Recruitment
Buccal swab to screen
for the MTHFR genotype

(" RAFA — Riboflavin & Folic Acid )

Blood pressure lowering effect of

B-vitamins in adults with a genetic
predisposition to elevated BP.
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RAFA study
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University
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Lifestyle factors targeted to reduce BP

Lifestyle factor

Weight loss (per 10 kQ)

Physical activity
Sodium reduction
Limit alcohol
DASH

Riboflavin

Modified from Chobanian et al. 2003 JNC 7 report

SBP decrease (mmHg)
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Take-home messages

Hypertension is leading cause of premature preventable death

Additional health and lifestyle strategies to decease BP are needed
in light of revised cut-offs being proposed

Strong evidence supports a role for milk and dairy in modulating
BP

The MTHFR 677 TT genotype is a risk factor for hypertension and
Is associated with higher (compared with non-TT) BP across the life
cycle

Riboflavin offers a simple, cost-effective, personalised approach
for the prevention and treatment of hypertension specifically in
people with the TT genotype

The Clinical and Public Health implications of decreasing BP are
considerable




Want to keep up to speed with
nutrition research at Ulster?
We are NICHE. Follow us on social media! f“"

T\Nee

@NICHE_ULSTER

, Follow us on Twitter to keep up-to-date with our world-
leading research/teaching activities, publications and
professional events

@UlsterUniversityNICHE
Like our Facebook page for updates on student life at ;
NICHE, social activities and much more... \/-\

www.ulster.ac.uk/niche
Web: Overview of our research themes and facilities, plus
info on ongoing studies and links to staff profiles

N G
#FND

#HISU

G
. or simply search ‘niche ulster’! \
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