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     Prevention of HTA and CV diseases  
(Kokubo Y  HTA 2014)  



Effects of non pharmacological 
methods on BP in HTA 



    A. Single non pharmacological 
approach in the treatment of HTA 

• Weight loss 
• Exercise 
• Lowering dietary sodium 
• Increasing dietary potassium 
• Decreasing alcohol intake 



HTA  
and overweight or obesity 

WHL International Art 
Competition 2003 
Obesity-HTA 

First Place Winner 
Miao Yin-tang from China 



Obesity is associated with an increased 
prevalence of hypertension 
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NTFPTO, Arch Intern Med 2000; 160: 898-904 



Mechanisms linking obesity to hypertension 

Sodium and volume 
retention 

(higher CO) 

Endothelial 
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(more ET1 and less 
NO) 

Renal dysfunction  Inflammation  
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system 

Insulin and leptin 
resistance 
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retention) 

Visceral 
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Adapted from Narkiewicz K. Obesity and Hypertension 2010 



• 25 RCT from 1966 to 2002 
• 4878 participants, ½ HT, ¼ 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% 



Obese adults 18-65y old (mean BMI <35 Kg/m²) 
• 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 



     Recommendations for overweight  
or obese hypertensive patients 

• Try to lose weight by dietary advices (and 
simultaneously by stimulating exercise). 

• Try to motivate the patients for continuing their 
effort at long term. The medical FU is thus 
important! 



     Sport and hypertension 

 



Nelson L. et al., Lancet, 1986, vol II, 473-476 
Bicycling 45 min/session  65% max work capacity. 

Meta-analysis Dynamic 
exercise  Cornelissen et al 
HTA 2005 : 
- 7 / - 5 mmHg in HT patients  



Nelson L. et al., Lancet, 1986, vol II, 473-476. 



 
• Exercise-based regimens (aerobic, dynamic 

resistance, and isometric handgrip) modalities have 
stronger supportive evidence, especially dynamic 
aerobic exercise (IA). 





Salt and BP 



Salt restriction in HTA 

• It is not a « one size fits all » approach! 
• Presence of SS and SR patients  
• Role of race, age, CKD, severity of HTA, and 

genetics 



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

Etiopathogenesis of salt-sensitive hypertension 



Low salt , BP 
changes and 

metabolic 
consequences? 

Cochrane Library 
2013 



Main results of the meta-analysis 

• 34 trials (3230 participants), > 4 weeks duration 
• Mean change in uNa : -75 mmol/24h (- 4.4 g Salt) 
• Mean change in BP: - 4.2 mmHg SBP (CI -5.1 to -3.2) 
                                      - 2.1 mmHg DBP (CI -2.7 to -1.4) 
• In HT, - 5.4/ -2.8 mmHg for S and DBP, respectively 
• In NT, -2.4/-1 mmHg 
• Meta-regression: age, race, BP status and change in 24-h 

uNa were all significantly associated with the fall in S and 
D BP 

• Small increase in PRA, Aldo , NA and A but no change in 
lipids levels. 



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



   Increase in potassium intake  
and BP 

 
 



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

Interaction of the Modern Western Diet and the Kidneys  
in the Pathogenesis of Primary Hypertension 

Increase K 
intake  
Natriuresis 
vasodilation 

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.



Paleolithic diet : K 150-290 mmol/d 
                           Na 20-40 mmol/d 
 
Modern diet : K 30-70 mmol/d 
                       Na 80-250 mmol/d 
So urinary Na/K around 3 



SBP 

DBP 

Adding 60-100 
mmol K /d: 
Decrease of SBP 
6.8 mmHg 
Decrease of DBP 
4.6 mmHg 



 
 

Recommendations  
for Potassium and BP 

 
 WHO recommendation (Weaver C  Adv Nut 2013): 

The ideal 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 



Alcohol and blood pressure. 

Direct and indirect (acetaldehyde) 
effects on blood pressure. 



Alcohol and BP 



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

• 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 



 Recommendation for Alcohol  
in HTA 

• Try to drink alcohol less than 3 glasses/d for men 
• For women, try not to drink more than 1 glass /d, 

due mainly to general negative effect on health. 



      B. Multifactorial approach  
on BP in HTA 

 



• DASH: Dietary approach to stop HTA 











 

4 months 







Effects of non pharmacological 
methods for prevention of HTA 



Primary Prevention of Hypertension by Nutritional-
Hygienic Means Final Report of a RCTrial 

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.  



TOHP II 
Study 

(WL goal - 4.5 kg) 

3 years 

13% 

Trial of HTA prevention II 
(Arch Intern Med 1997) 

Weight loss >5% Weight loss <5% 

2382 overweight or obese 
patients with high N BP 
Weight reduction: 
4.4 Kg at 6 mois 
2 Kg at 3 ans 
Risk reduction to develop 
HTA : 20% at 4y 

Success in Maintaining Weight Loss is Low 

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.  



ESH-ESC 2013 recommendations (IA) 

• Restrict Salt (5-6g/d) 
• Moderate your alcohol intake  
• Eat more vegetables, fruits, 

low fat dairy products 
• Practice exercise (5-7 d/ w) 
• Reduce your weight if BMI > 

25 Kg/m²  
• Quit smoking 
• (Manage your Stress) 



Conclusions: HTA and non 
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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