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Figure. Schema of the progression from lifestyle changes to the
incidence of hypertension and cardiovascular disease (CVD).
CHD indicates coronary heart disease.
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Effects of non pharmacological
methods on BP In HTA



CHY A, Single non pharmacological

approach in the treatment of HTA

* \Weight loss

* Exercise

e Lowering dietary sodium

e Increasing dietary potassium
* Decreasing alcohol intake
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WHL International Art
Competition 2003
Obesity-HTA

{ First Place Winner
1 Miao Yin-tang from China




Obesity Is assoclated with an increased E
prevalence of hypertension e Lige g2

40

m oo W

30—

% of population

<25 25-26 27-29

BMI (Kg/m?)

NTFPTO, Arch Intern Med 2000; 160: 898-904



Mechanisms linking obesity to hypertension
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Adapted from Narkiewicz K. Obesity and Hypertension 2010



Influence of Weight Reduction on Blood Pressure
A Meta-Analysis of Randomized Controlled Trials

Judith E. Neter, Bianca E. Stam. Frans J. Kok, Diederick E. Grobbee, Johanna M. Geleynse niversite

Hypertension. 2003;42:878-884 de Liége
25 RCT from 1966 to 2002

4878 participants, ¥2 HT, ¥4 under antiHTA drugs

FU 8 to 260 weeks (mean 66.6 w)

Mean duration to maximal effect: 35 weeks

Per 1 Kg weight loss, reduction of S and DBP of 1
mmHg (1.1 and 0.9 mmHg, respectively)

Larger decrease in BP when under antiHTA treatment.
Drop out < 5%



Long-Term|Weight Loss From Lifestyle Intervention
Benefits Blood Pressure?
A Systematic Review niversité

de Liége

Lorna Aucott, Helen Rothnie, Linda MclIntyre, Mohan Thapa, Charles Waweru, Denise Gray

e Systematic review of studies with a FU = or > 2y
between 1990 and 2008

* Results are very variable:

- Difference in weight: -11 to + 4 Kg
- Difference in SBP: -13 to +6 mmHg
- Difference in DBP: -7 to +2 mmHg
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Meta-analysis Dynamic
exercise Cornelissen et al
SRR e HTA 2005 :

S TONR T, Bage g -7 /-5 mmHg in HT patients
ACTIVITY LEVEL

Fig 1—Resting supine and standing blood-pressure at 3 levels of
physical activity.

RESTING

Baseline measurement (Base), sedentary activity (S), 3 times/week exercise
(3), and 7 times/week exercise (7). *p <0-05, difference from sedentary value
for both systolic and diastolic blood-pressure.

Nelson L. et al., Lancet, 1986, vol I, 473-476
Bicycling 45 min/session 65% max work capacity.
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Fig 2—Heart-rate (HR), mean arterial pressure (MAP), cardiac
index (CI), total peripheral resistance index (TPRI), plasma total
cholesterol (CHOL) and glucose (GLUC), oxygen consumption
(VO, max), and maximum work capacity (Wmax) at 3 levels of
physical activity.

L]

Nelson L. et al., Lancet, 1986, vol |l, 473-476.
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Beyond Medications and Diet: Alternative Approaches to

Lowering Blood Pressure N
= niversite

A Scientific Statement From the American Heart Association de Liege

rmertension. 2001 3:61:1360-1383.

* Exercise-based regimens (aerobic, dynamic
resistance, and isometric handgrip) modalities have
stronger supportive evidence, especially dynamic
aerobic exercise (lA).
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RECOMMENDATIONS de Lidge

American College of Sports Medicine Position Stand:
Exercise and Hypertension

Pescatello, Franklin, Fagard, Farquhar, Kelley & Ray
Medicine and Science in Sports and Exercise 2004; 36: 533-553

* Exercise is a cornerstone therapy for the primary prevention,
treatment and control of hypertension

 Based upon the current evidence the following exercise
prescription is recommended:

— frequency: on most, preferably all days of the week
— intensity: moderate intensity (40 - <60% of VO, reserve)
— time: > 30 min of continuous or accumulated physical activity

per day
— type: primarily endurance physical activity supplemented by
resistance exercise
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Reduce your sodium intake, and you'll soon find you crave less salt.
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Salt restriction In HTA Ziass
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e Itis not a « one size fits all » approach!
 Presence of SS and SR patients

* Role of race, age, CKD, severity of HTA, and
genetics
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Etiopathogenesis of salt-sensitive hypertension

Guyton, 1960-70"s Salt-sensitive hypertension 2000°s

: _ Genetic mutations
Na retention Na retention and polymorphisms

| | inducing Na retention

+ECV PECV, 1 [Na]

|
4 Cardiac output TMCagyil
(Impairment of in Na-K-ATPase

by OQuabain-like compounds/
activation of NCX exchanger) i

Circulatory TSNS activity Kidney

- + TGF-
Autoregulation A ROSB Ang Il, ROS

A ATAr Inflammation

Vasoconstriction, LVH

+ |
1 PVR * PVR
Hypertension Hypertension

Rodriguez-lturbe, B. et al. Nephrol. Dial. Transplant. 2007 22:992-995



Effect of longer-term modest salt reduction on blood pressure
(Review)
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He F], Li J, MacGregor GA

Low salt , BP
changes and
metabolic
conseqguences?

THE COCHRANE
COLLABORATION"

Cochrane Library
This is a reprint of a Cochrane review, prepared and mainined by The Cochrane Collaboration and published in The Cagbnere Litrery 2013
2013, leswe 4

I'.L1 |:l:|'."|-'|"|-'|"‘|'i-'.l.l'll.'|.'r::\'...'l .'i.'l\'...“:ll_-.ll'_r'.!'.l:ll.'l
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e Mean change in uNa: -75 mmol/24h (- 4.4 g Salt)
e Mean change in BP: - 4.2 mmHg SBP (Cl -5.1 to -3.2)
-2.1 mmHg DBP (CI -2.7 to -1.4)

Copyright © 2013 The Cochrane Collaboration.



FJ) He et al.; Word Action on Sak and Heakh

International recommendations: max 5g/d of NaCl in HT
WHO, Guideline: Sodium intake for adults and children 2012

Table 1|UK strategy for reducing salt

Salt intake

Reduction Target intake
Source gfday needed (g day)

Tablefcooking (15%] 149 40% reduction 09g
Matural (5%] 059 Mo reduction 05g
Food industry (B0%) 7hqg 40% redudtion 4649

Total: 9.5g Target 6.0g

Kdney International (2010) 78 745-753;
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HIGH POTASSIUM FOODS TO AVOID:
HAvocado, banana, orange, beets, broccoli,

brussel sprouts, carrots (raw), lentils, spinach,
tomatoes, nuts fseeds, peanut butter, yogurt




®  |nteraction of the Modern Western Diet and the Kidneys
In the Pathogenesis of Primary Hypertension

Modern Western diet

A\ A
High sodium intake . Low potassium intake
+ +
Lack of renal adaptation and Ineffective potassium
other defects in sodium excretion conservation

Excessive renal and
fecal potassium loss

Increase K |

v AJ
- Retention of sodium — 1l Deficit of potassium
I nta e _— by the kidneys in the body

Natriuresis ootz |
vasodilation |

L)

Extracellular- Release
fluid volume = of digitalis-
expansion like factor

\J
MNa*fK+*—ATPase

v — == R Y

Excess of cellular sodium Deficit of cellular potassium

T T

Vascular smooth-muscle cell contraction

Al

Increased peripheral vascular resistance

v
Hypertension

Adrogue H and Madias N. N Engl J Med 2007;356:1966-1978



Présentateur
Commentaires de présentation
Figure 1. Interaction of the Modern Western Diet and the Kidneys in the Pathogenesis of Primary Hypertension. The modern Western diet interacts with the kidneys to generate excess sodium and cause a deficit of potassium in the body; these changes increase peripheral vascular resistance and establish hypertension. An initial increase in the volume of extracellular fluid is countered by pressure natriuresis.
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Daily potassium mtake and sodium-to-potassium ratio
in the reduction of blood pressure; a meta-analysis of
randomized controlled trials

el

Aristea Binia®, Jonathan Jaeger", Youyou Hu® Anurag Singh", and Diane Zimmermann©

Paleolithic diet : K 150-290 mmol/d
Na 20-40 mmol/d

journal of Hypertension 2015, 33:1509-1520

Modern diet : K 30-70 mmol/d
Na 80-250 mmol/d
So urinary Na/K around 3




iypertensive patients without medication

Potassium and blood pressure reduction

(a)
Study Welghts (%) Effect slze [95% CI]
SBP versité
Fotharby1002 - | 463 ~10.00[ —20.29, 0.20 ] niversite
He2010 — 12.4 —3.00[ -7.07,1.07 ] .
McGragor1942 — - Q.68 —7.00[ —12.80, —1.11] de Llege
Matlou1986 ; ; 271 —7.00[ —13.48, —0.52]
Patki 1900 —— 14.56 ~12.10[ —15.68, —8.52]
Richards1924 L - { 6.56 —1.090[ —10.04, 6.24 ]
Smith185 ; . 812 —2.00[ —8.87, 487 ]
Valdes 1001 P 10.09 ~7.00[ —12.18, —1.81]
Chalmers1085 — . 16.42 —5.10[ —7.91, —2.20]
Siani1987 ; ; 6.04 ~14.00 [ —-21.78, —6.22]
Overall effect size —— —6.78[ —0.29, ~4.27] Journal of Hypertension 2015, 33:
[ | | 1

—30.00 —20.00 —10.00 0.00 10.00
Mean Change

Effect slze Std error 5% C lower 95% Cl upper FPvalug IS o
Adding 60-100
—6.779 1.283 —0.293 — 4,265 <0001 54.08%

® mmol K /d:
Study D BP Welghts (%) Effect slze [95% CI1] DeC reas e Of S B P

Fotharby1002 I | 6.21 —6.00[ —1421,2.21]
Ha2010 — iy 1152 —1.00[ —272, 1.72] 6 8 mm Hg
McGragori g2 e — 11.04 —4.00[ —-7.24, —0.76 ] -
Matlou1986 — 10.20 —2.00 [ —6.98, —0.93] f
Patki1900 —— 12.46 —13.10[ —14.58, —11.62] DeC rease O DB P
Richards 1984 I 1 7.54 —1.00[ —7.67, 5.67 ]
Smilth1985 —_— 0.2 0.00[ —4.26, 436 ] 4 . 6 m m H g
Valdez1991 I — 10.35 —3.00[ —6.92,0.02]
Chalmers 1936 —-— 12.32 —4.20 [ —5.90, —2.50]
Siani1087 ' y Ba7 —10.50 [ —16.32, —4.68]
Overall effect slze ——— —4.65 [ —7.48, —1.81]
I T T T T 1
—00.00 —15.00 —10.00 —5.00 0.00 5.00 10.00

Mean Change

Effect size Std error 95% Cl lower o5% Cl upper Pvalue IS
bound bound

—4. 652 1.450 —7.495 =1.810 0.0 87.38%




CHY/ Recommendations | _t,
for Potassium and BP de Litge

WHO recommendation (Weaver C Adv Nut 2013):

The 1deal would be to lower sodium intake to < 100 mmol/d
and to increase potassium intake to > 90 mmol/d,

so the urinary Na/K ratio should be near 1
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Direct and indirect (acetaldehyde)
effects on blood pressure.
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Figure 23-3. Mean systolic blood pressures (upper graphs) and diastolic blood pressures (lower graphs) for white men
and women with known drinking habits according to usual salt use habit. (From Klatsky AL, Friedman GD, Siegelaub
AB. Alcohol and hypertension. Compr Ther 4:60, 1978)) '



C’ ,l ’ Effects of Alcohol Reduction on Blood Pressure

e A Meta-Analysis of Randomized Controlled Trials
de Liege -

(Hypertension. 2001:38:1112-1117 niversité
de Liege

« 15 RCT trials, 2234 participants, majority are
males, FU 1 week to 2 years.

e Decreasing alcohol reduces BP In a dose-
dependent manner

« Mean BP decrease for reducing alcohol by 2/3:
— 3.3 mmHg SBP
— 2.1 mmHg DBP
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Use Less Salt

Start exercising




A CLINICAL TRIAL OF THE EFFECTS OF DIETARY IPATTERNS
ON BLOOD PPRESSURE

Lawrence J. ApPeL, M.D., M.P.H., THomaS J. Moorg, M.D., Eva OBARZANEK, PH.D., WiLLIAM M. VOLLMER, PH.D.,
LAURA P. SVETKEY, M.D., M.H.S., FRANK M. Sacks, M.D., GEORGE A. Bray, M.D., THomas M. VoaT, M.D., M.P.H.,
JEFFREY A. CUTLER, M.D., MARLENE M. WINDHAUSER, PH.D., R.D., Pao-Hwa LinN, PH.D., AND NJERI KARANJA, PH.D.,
FOR THE DASH COLLABORATIVE RESEARCH GROUP*

“"'-I Enal J Med vorume 336

ArriL 17, 1997

« DASH: Dietary approach to stop HTA

Methods We enrolled 459 adults with systolic blood
pressures of less than 160 mm Hg and diastolic
blood pressures of 80 to 95 mm Hg. For three weeks,
the subjects were fed a control diet that was low In

fruits, vegetables, and dairy products, with a fat con-
tent typical of the average diet in the United States.

They were then randomly assigned to receive for
eight weeks the control diet, a diet rich in fruits and
vegetables, or a "combination™ diet rich in fruits, veg-
etables, and low-fat dairy products and with reduced
saturated and total fat. Sodium intake and body
weilght were maintained at constant levels.




A CLINICAL TRIAL OF THE EFFECTS OF DIETARY PATTERNS
ON BLOOD PRESSURE

April 17, 1997

TABLE 2. PRERANDOMIZATION CHARACTERISTICS OF THE
STUDY SURIECTS, ACCORDING TO DHET.*

CHa RA CTERISTICS

Agpge (vr)
Female sex (%)
Race or ethniciry (%)
Nonminonioy
Black
Orther minority
Household imcome (%)
<25 30,000
330,000 359 0040
= 560,000
Weight (kg
Men
Women
Bodyv-mass indexf
Men
Wiomen
Blood -pressure medication
discontinued |[%)
Ever received blood-pressure
medicaton (%)
Alcohol [(drinks “wk)
Blood pressure
Systolic (mm Hg)i
=140 (%)
Diastolic {mm Hg)d
=MD
Ambularory systolic
(mm Hg)§
Ambularory dizstolic
{ mam T—T__|:|'_a;i

VEGETABLES COMBINATION

FRIUITS-&ND-
ConTROL DIET DET
M= 154) i =154)
44+11 45+11
47 4 487
= | 387
cazy L4
L2 LE
X | 67
7 a7
2 267
EF 7137 EBaaexl130
FL4a+122 F71+125
T 3.6 27 L+3.6
28.3+4.0 28 0+4 3
CE CE
0.8 253

1.3+25 1.1+2.2

132107 1323105
247 25.3
B5.3x4.0 B4 8+x30
149 14.3

1309=11.3 132.0x10.8

B3.3x74 BE39=8.0

MET
(M=151)

d4+10
C1.o

20039

10
5

3.6
119

1319107

B36+6.8
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4 Control diet
+ Fruits-and-vegetables diet

=+ Combination diet
132 -

130

128

126

{mm Hg)

124 1

Systolic Blood Pressure

AN
AN

86 1

o] RN e’ T

82 -

{mm Hg)

80 -

Diastolic Blood Pressure

?E T T T T T T T T
Base 1 2 3 4 5 6 7and8
line )

Intervention Week

Figure 1. Mean Systolic and Diastolic Blood Pressures at Base
Line and during Each Intervention Week, According to Diet, for
379 Subjects with Complete Sets of Weekly Blood-Pressure
Measurements.
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Conclusrons A diet rich in fruits, vegetables, and
low-fat dairy foods and with reduced saturated and
total fat can substantially lower blood pressure. This

diet offers an addimtional nutritional approach to pre-
venting and treating hypertension. (N Engl J Med

1997,;336:1117-24.)




The New England
Journal of Medicine
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& Copyright, 2001, by the Massachuserrs Medical Society

VOLUME 344 Tanmuvary 4, 2001 NUMBER 1

EFFECTS ON BLOOD PRESSURE OF REDUCED DIETARY SODIUM JAND THE
DIETARY APPROACHES TO STOP HYPERTENSION (DASH) DIET

Frang M. Sacks, M.D., Laura P. SveTkEY, M.D., WiLLiam M. VoLlMmer, PH.D., Lawrence J. APPeL, M.D.,
GEORGE A. Bray, M.D., Davip HaRsHA, PH.D., Eva OparzaNEk, PH.D., PauL R. Conun, M.D.,
Epcar R. MiLLer 1II, M.D., PH.D., DENISEG SIMONS- MDH‘TDN M.D., Pu.D., MJERI KARANJA PH.D., AaND PAC- HWA Lin, PH.D.,

v TR RN Y i vmn F T ma n m e e pem BN i 1 e

TamE 2. UNARY EXCRETION AND BODY WEIGHT ACCORDING T
DMETARY SOoDiUuM LEVEL AND AssiGNED DIET.

WVarwmeELE Hizx Soomwma LeveL INTERMEDIATE Sooiura LEvEL Loww Sooiora LEveEL
ASH IR TRON] DasH OO TROIL DASH O THALHL
[MET MET DLET IE] DIET IET

mean =5

Urimary excretson

Sodinm
mirmicsl Ay 144 =58 141 =55 1F+52 le*+44 67 =446 -t + 37
— gy 3.3*x1.3 33*x1.3 25*1.2 24*1.0 1.5*1.0 1.5+0.8
Porassinmm
mirmicsl Ay FaxlXy 20+=14 21x31 41 =14 g1=29 42+ 1+
— @ day ;.ﬁl:l.l l.6+0.5 3 2+]1.2 l.6*0.5 3.2*1.1 l.6+0.5
Phosphvoras (mig,Sday ) FABEAES a4 8 &25+350 GG 204 FREITIEG GF2A+X243
Urea nmisrogen (g day ) 11.5+=40 Q6+x32 12.4+45 T34 I11.8x41 1. 0*+x3.3
Creasinine (g day ) 1405 1.5+0.5 1 5F0.6 1. 5F0.6 1405 l G006
Weighe (kg ) g2 3*145 85.3*%15.6 X 1*x144 85 1*1a6.0 B8232+145 85.0x15.7




Diastolic Blood Pressure (mm Hg) ~ ®  Systolic Blood Pressure (mm Hg)

W

135 Figure 1. Tha Effect on Systolic Blood Pressure (Panel A and
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Effects of the DASH Diet Alone and in Combination

With Exercise and Weight Loss jon Blood Pressure

and Cardiovascular Biomarkers in Men and Women
With High Blood Pressure

The ENCORE Study

Arch Intern Med. 2010:170(2):126-135
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G 1 G A

&332 Waore not aligiole

3120 'Wera Inftially contaciad

184 Could not be comtactad

f1:3 Wera Infalry aligiole

440 Wara screensd

C:_ _1_;F:ar|-:ll:|m_lza-_:l_:>

305 Ware not —ndomized
144 For EP too highflow
18 For BN too highdlow
12 For dietary reasons
87 Eacausa of padant request
44 For othar reasons

49 To usual dist controd

1'Withdrew becauss of dissagsfaction
with freatment zzsigpnment

40 To DASH plus welght management 46 To DASH alona
2 Withdraw becausa of family Issuss 0 Withdrew
1 WIthdraw Decausa of scheduling

48 Complgted the protocal 46 Completad the profocol

44 Wera used In ITT anafysls

46 Wera uzad In ITT analysls

43 Compdeted te protocod
49'\Ware used In ITT analysks

Figure 1. Participant fiow in the ENCORE ({Exercise and Nutrition interventions for CardiQvasculaR hialth) clinical trial. EMI indicates body mass index {calculated
as weight in kilograms divided by height in meters squared); BP, blood pressure; DASH, Dietary Approaches to Stop Hypertension; and ITT, intent-to-treat.
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Figure 3. Comparison of posttreatment means and 95% confidence intervals for 24-hour ambulatory blood pressure (BP) using an intent-to-treat model, adjusted
for age, sex, ethnicity, percentage of time in sittimg or standing position, and pretreatment BP. The contrast between all active treatment groups and the usual diet
control (UC) group was significant for systolic (A) and diastolic (B) BF (P-=-.001), as were the contrasts between DASH-WM (Dietary Approaches to Stop
Hypertension plus weight management) vs DASH-A (DASH alone) for systolic BF (P=.01) and diastolic BF (P=_03). The right panels display the pairwise
differences (mean difference and 95% confidence intervals) betwesen the treatment groups calculated from the adjusted posttreatme Arch Intern Med. 2010;17002):126-135



Eftects of the DASH Diet Alone and in Combination

With Exercise and Weight Loss on Blood Pressure

and Cardiovascular Biomarkers in Men and Women ":ji"e'ﬁs:ité
With High Blood Pressure e

The ENCORE Study

Conclusion: For overweight or obese persons with above-
normal BP, the addition of exercise and weight loss to
the DASH diet resulted in even larger BP reductions,
grealer improvements in vascular and autonomic func-
tion, and reduced left ventricular mass.
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Effects of non pharmacological
methods for prevention of HTA



Primary Prevention of Hypertension by Nutritional-

Hygienic Means Final Report of a RCTrial iversi
Rose Stamler et al JAMA. 1989 :

A 5-year trial
Men and women with high-normal BP at baseline
Randomization to either nutritional-hygienic intervention or a control group:

8.8% among 102 intervention group participants vs 19.2% among 99 control
group members developed HTA.

The odds ratio for the incidence of hypertension in the control group
was 2.4.

Net weight loss in the intervention group averaged 2.7 kg during the trial;
sodium intake was reduced by 25% and reported alcohol intake decreased
by 30%. The majority of intervention participants also reported an increase in
physical activity.

Effect on BP was related particularly to degree of weight loss.
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1 Weight loss <5% B Weight loss >5%

TOHP Il

Study
(WL goal - 4.5 kg)



Présentateur
Commentaires de présentation
Sadly, success in maintaining weight loss in these three prevention studies was quite low.
In the Finnish study, after 1 year of follow-up only 43% of the patients had achieved a 5% weight reduction.
In the Diabetes Prevention Program only 38% of the patients achieved the weight loss goal of 7% after 2.8 years of follow-up.
In the hypertension prevention trial, only 13% of the patients achieved the weight loss goal of 4.5 kg after 3 years of follow-up.  



GIGA

2013 ESH/ESC Guidelines for the management of arterial hypertension Un|VerS|te
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CHY Conclusions: HTA and non s UL
pharmacological approach

* In motivated population, there Is a significant
efficacy of single dietary factor or exercise on BP
In high normal BP or low grade untreated HTA
patients. The anti-HTA effect seems bigger when
whole dietary and lifestyle patterns are put
together.

* As the compliance to lifestyle and dietary

modifications decreases with time, it needs
repeated encouragments and realistic objectives.
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