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Dal punto di vista clinico noi ricerchiamo il valore e le variazioni
della pressione sanguigna arteriosa per due scopi prineipali: in primo
luogo per conoscere lo sforzo che essa esercita sopra le pareti dei vasi
e quindi sui tessuti circostanti, cosa che ci da modo di giudicare e del
grado di resistenza di queste pareti vasali e di questi tessuti, e, sovratutto,
della maggiore o minore probabilitd di una rottura delle pareti stesse;
in qualche modo la potenzialita cardiaca
latorie e biologiche, che ne dipendono.
amo ora né metodi, né strumenti che ¢i
fo esatto i postulati della clinica; i dati
pano perd abbastanza perché possano es-
tica. Ma siccome nei metodi numerosi di
scopl fondamentali vennero spesso confasi,
terminarsi ed il metodo da seguirsi devono
so e nell'altro, cosi, prima di esporre i
‘he modificazioni che vi ho apportate, mi
intendiamo per pressione sanguigna: alla
unentali potremo meglio gindicare del va-
wfezioni dei singoli strumenti e metodi di
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wWHAT

How manage the blood
pressure problem?



\THE YEAR IN MEDICINE

Standardised effects of a 10 mm Hg

reduction in systolic blood pressure.

A systematic review and metanalysis of 123 studies
and 613.815 patients

Studies Intervention Control RR (95% CI) per 10 mm Hg reduction
in systolic blood pressure
Events  Participants Events  Participants
Major cardiovascular events 5S 13209 137319 14068 128259 S 0-80 (0-77-0-83)
Coronary heart disease 56 4862 136986 5301 128548 - 0-83 (0-78-0-88)
Stroke 54 4635 136682 5378 128641 -+ 0-73 (0-68-077)
Heart failure 43 3284 115411 3760 107440 . u 072 (0:67-0-78)
Renal failure 16 890 39888 834 39043 —- 0-95 (0-84-1.07)
All-cause mortality 57 9775 138298 9998 129700 = 0-87 (0-84-0.91)
05 1 15
RR per 10 mm Hg reduction in systolic blood pressure
< »
Favours intervention Favours control

Ettehad E et al, Lancet 2015
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Meta-regression plot and % of risk reduction in major CV events
regressed against the difference in achieved SBP between study

treatment groups.

A systematic review and metanalysis of 123 studies and 613.815 patients
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Numero di pazienti

Rischio di Ictus nella popolazione generale

180.000 Normotesi Ipertesi 300
160.000 gt
.»° Rischio 250 ,
140.000 " relativo 2
120.000 200 =
100.000 S
150 <=
80.000 °E>
>
60.000 100 2
40.000
50
20.000 J
0 — —1 o

<70 70-79 80-89 90-99 100-109 > 109
Valori basali di Pressione Arteriosa Diastolica (mm Hg)

MacMahon S et al, J Hypertens, 1994,



Factors affecting the “blood pressure
burden”in the general population

4+ Increase with age
* Increase % with “high-normal” BP
« Raised BP in children/adolescents

* New risk factors for BP increase
(air pollution, noise, geo-magnetic instability,
intestinal microbiota, etc)




|s nutraceutical approach
a possible solution?



Possible impact of
nutraceutical approach to BP

®* No expectations for ‘massive”BP decreases

® Influence on BP values in the population

®* Interference with the progression of BP values
(elderly, adolescents-young adults)

* Integrated effect with BP lowering drugs



Natural Antihypertensive Compounds Categorized By
Antihypertensive Class

Diuretics
Hawthorne berry
Mg2+

Vitamin B6
(pyridoxine)
Ca2+

Taurine

Protein

Celery

Fiber

GLA

Co-Q-106
Vitamin C (ascorbic
acid)

I-Carnitina

CCBs

a-Lipoic acid

Hawthorne berry
Vitamin C (ascorbic acid)
Celery

Vitamin B6 (pyridoxine)
w-3 FAs (EPA and DHA)
Magnesium (Mg2+)
Calcium

NAC

Garlic

Vitamin E

Houston MC. Progress in Cardiovasc Dis 2005;47:396-449.

B-Blockers

Hawthorne berry

Cenftral a
Agonists
Taurine
Vitamin C2.
K+

Vitamin B6
Zn
Co-Q-10
Na+ restriction
Celery
Protein
GLA/DGLA
Fiber
Garlic

Direct vasodilators
w-3 FAs
Flavonoids
MUFAs (w-9 FASs)
Vitamin C

K+11. Vitamin E
Mg2+

Co-Q-10

Caz2+

[-Arginine

Soy

Taurine

Fiber

Celery

Garlic

ALA

ACEl/s

Garlic

Geletin

Seaweed-various (Wakame, etc)
Sake

Tuna protein/muscle, Sardine protein/muscle
EFAs (w3 FAs)

Chicken egg yolks

Hawthorne berry

Zein

Bonito fish (dried), Dried salted fish
Pycnogenol

Fish sauce

Casein, Zn

Hydrolyzed whey protein
Hydrolyzed wheat germ isolate
Sour milk

ARBs

Potassium (K+)

Fiber

Garlic

Vitamin C

Vitamin B6 (pyridoxine)
Co-Q-10

Celery

GLA and DGLA



Dietary supplement,
nutracewtical Level of evidence Py ial h ani: imvolved in blood p g ulati.
Aged garfic extract M eta-anabyss of randomized T NO production; T H,5; 1 anin; | catech
oontrodlsd il ACE inhibition; calcium channel blocking
Calcium (in pregnancy) Meta-analysis of randomized Undnaowm

Cocoa flavonaids M eta-analysis of randomined Antioaddation; free radical scavenging; T HNO production and endothelial
controlled thak function; | inflammation; | ROS production (NADPH axidase inhibiion)

Pobyunsatumted Bty acids Meta-analysis of randomized | THA2 and inflammation; | vasodilator PGs; T MO synthase; |
(high dossges) oontrodled tiak insulin resistance; | RAAS

[Prabiotics Meta-analysis of randomized ACE inhibition?

T NO production; protection of vessels from oxidation; | vasoular

inflammation; | platelet s ggregation

ACE, angioten sin-converting enzyme; ADMA, oy i ylarginine; ATIR, andgi Il type 1 receptor; ATH,, angictensin I, H,S, hydro-
gen sullide, LDL, low-density lipoprotein; NO, nitric oxide; PG, prostaglandin, RAAS, renin-angiotentin-ald osterone system; ROS, reactive oxygen
species; TGF-fi, transforming growth factorf; TX, thromboxane.

British Journal of Clinical Br| Clin Pharmacol (2016) s» ss-ss 1
Pharmacology
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Effects of Habitual Cocoa Intake on Blood Pressure in
untreated upper-range pre-hypertension or stage 1 HTN

Systolic Blood Pressure
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PValue 0.39 <.001 <.001

Taubert et al. JAMA 2007;298(1):49-60



Blood Pressure Reductions after 18 Weeks of Dark Chocolate
in Relation to Baseline Blood Pressure
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Cioccolato e pressione sistolica

Traatment Conirol
Study H A4ASBP &0 H ASBP ) 'H-alght
Taub=rt 02 12 4.7 3.24 12 04 +.28 101%
Mumphy 05 12 2 1004 16 I T B.1%
Erglerdd 11 S I 0 24 E.5 3.4%
Fraga C& 14 ] 023 14 -2 g2a B.E%
GrEsai 058 16 7 &2 15 0.5 £.21 7%
iEras3i 150 20 -2 4,20 20 47 4.07 10.0%
Tauperd 07 22 2.4 1.6 22 44 1.8 11.8%
Crews 02 45 S3E6 1081 45 31 q0.es 7%
iErE=3i 0 18 -3.8 3. 18 a4 276 11.0%
Muniyappa 02 20 2 984 20 -1 204 B.b%
CFwigon 0Ra i2 -1.8 8.85 11 4.2 Ba2 B.2%
Ciavison (20 13 1.1 5.9 13 405 [ el B 3%
Shiima 9 20 48 1016 18 4 11 B.0%
Fiad 095 1 -2 9.7 10 49 1342 2.8%
Monagas 09 42 d 914 42 3 .0e 3%
Todal (35% CI) 230 pati | 100, 0%

Hataropaneity | TALF =7 86, ChF = 54.06, 1= 14 [P« 3.03001); F = 74%
Taet forovamlallas]l =322 (F = 0.001)

Maan Differenca

Mean Differance

Random, 35% Cl Random, 35% CI
510 [7.82, 2.58] ——=
-1.00 [7.47, 5.47] =
1.80[-E.97, 10.57] =
-4.00 [-10.10, 2.10] o
5,50 [10.97, -2.09] —
-11.30 1383, -8 7] T
-2.80 [3.75 -1.85) -+
0,50 [-4.90, 3.20) —
370 [-5.54, -1.86] ——
-1.00 [7.10, §.10] — =
-5.10 [12.50, 0.30] N
1.80[-3.75, 5.95] B
060 [6.08, 7.29] .
280 [-7.20, 13.00]
300[-6.39, 11.38)
-3.16 [-5.08, -1.23] i
A9 £ o & 10
Fesaurs mmetmanl Fawours control

Ried K et al. BMC Medicine 2010, 8:39



Cioccolato e pressione diastolica

Traatrmant Control WMaan Diffarencs Meaan Differanca
Study N ADBP 5D M ADEP 5D walght Random, 35% CI Random, 35% Cl
Taubart G 13 46 268 13 03 34 8.7% -1.90 [4.62 0.82] — =
Murphiy 03 13 1 ace 15 0 GO7 1% 1.00 [-4.77, 6.77] =
Englar04 11 08 &i6 0 01 478 5.1% 1.00 [-3.69, 5.64] =
Fraga (s 14 5 5ga 14 -1 & 5.4% -4.00 [-5.44, 0.44] - =
(assi 05a 15 42 423 15 03 43 LR -2,00 [5.96, 40.84) - &
(a5 05b 20 T8 41 2 02 378 2.7% FE0[-00d, 516 T
Taubart o7 22 e 1 22 0 18 12e% -1.20 [-276 -1.04] -+
Crews 08 45 o5 &M 45 o8 629 2.0 0.10 [-2.80, 2.70] —
Caassi 08 19 398 254 18 02 289 10.5% 270 [575 -1.65) —a—
Munivappa 08 20 3 aad oM -4 o84 1.5% 1.00 [-5.10, 7.10] -
Davizon0sa 12 8 &2 11 28 G564 5.4% -4.60 [9.08, 40.15] =
Davizon0sh 13 08 281 13 02 541 B5.9% 0.0 [-3.84, 3.24] —a—
Shiina 3 20 gs S 18 52 1038 1.5% 1.40[-4.72, 7.52] .
Riad 02a 11 o9 &G 10 05 7.5 2.5% 1.40 [-5.65, §.45] =
Monagas 09 42 2 104 42 3 104 S.4% 1.00 [-3.45, 5.45] "
Total (35% CI}) 230 288 100.0% -2.02 [-3.35, -0.65] .
Helerogensity : Tau® = 3.40; Chi = 36.75, df = 14 (P = 0.0008); F = 62% _1:0 -5 . 5- 1:|:|

Tagtforoeamll sffact: 2 = 2.97 (P = QU002

Favours treatmsnt

Fawours confral

Ried K et al. BMC Medicine 2010, 8:39



Cioccolato, PAS basale e riduzione pressoria

A SBP hypertensivesubgroup (2 140 rmm Hg)
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The effect depends
on age !

THE COCHRANE
COLLABORATION®

< 50yrs > S0yrs

Mean difference SBP (95% CI)  -4.57 (7.41, -1.73) mm Hg, p=0.002, n=10 -0.96 (-3.44, 1.52) mm Hg, p=0.45, n=

Mean difference DBP (95% CI)  -3.85 (-5.45, -2.26) mm Hg, p<0.001, n=9  -0.89 (-1.80, 0.01) mm Hg, p=0.05, n=10

Cochrane Database of Systematic
Reviews 2012, Issue 8. Art. No.: CD008893.



Effetti della somministrazione di Calcio nella
popolazione generale

Study Relative risk of myocardial Weight Study Relative risk o Weight

infarction (95% Cl) (%) stroke (95% CI) (%)
Baron 1999 13 Reid 1993 T 1
Grant 2005 29 Baron 1999 : 6
Grant 2005 Vit D 26 Grant 2005 26
Prince 2006 13 Grant 2005 VitD 30
Reid 2006 17 Prince 2006 20
Lappe 2007 ~< > 1 Reid 2006 14
Reid 2008 < : > 1 Bonnick 2007 ~ — > 1
Total -‘- Lappe 2007 - - 2
Test for heterogeneity: Pe0.038 1.27.(1.01 % 1.59) Total 4‘
I’=0% P=0.96 Test for heterogeneity: =025 1121092 0 1.36)
12=0% P=0.93
Study Relative risk of myocardial infarction, Weight Study Relative risk of Weight
stroke, or sudden death (95% Cl) (%) death (95% CI) (%)
Reid 1993 - T - > 0.4 Baron 1999 i 4
Baron 1999 = 9 Grant 2005 -- 43
Grant 2005 ——-— 27 Grant 2005 VitD —-.— 42
Grant 2005 Vit D e 28 Prince 2006 ~ - 5
Prince 2006 —— 17 Reid 2006 e 5
Reid 2006 ——.— 16 Bonnick 2007 - ! - > 0.2
Lappe 2007 -~ ’ 2 Reid 2008 - ' > 0.2
Reid 2008 «< > 0.2 Total -
Total - Test for heterogeneity: P=0.26 1.07 (0.95 0 1.19)
Test for heterogeneity: P=0.13 1.12(0.97 to 1.30) 1’=0% P=0.84 0.5 08 11215 2 3
1?=0% P=0.91 0.5 08 11215 2 3 Favours Favours
Favours Favours Falciem placebo
calcium placebo

Source: BMJ © 2010 BMJ Publishing Group Ltd

Bollan MJ et al. BMJ 2010; 341:¢c3691



Calcium supplementation and pre-eclampsia by
dietary calcium intake

Rewview: Calcium supplementation during pregnancy for preventing hypertensive disorders and related problems
Comparison: 1 Routine calcium supplementation in pregnancy by baseline dietary calcium

Outcome: 2 Pre-eclampsia

Study or subgroup Calcium Placebo Risk Ratio Weight Risk Ratio
niM niN M-H.Random, 95% Cl M-H.Random,25% CI
1 Adequate calcium diet
Willar 1987 1725 37 I —— 2.4 % 0.36 [0.04, 3.24 ]
Willar 1990 0490 3/88 —_—t 1.4% 0.14 [0.01, 2.67 ]
Crowther 1999 l1a/227 23/229 —— 10.6% 044 [0.21, 0.90]
CPEP 1997 158/2163 168/2173 ] 16.9% 094 [0.77.1.16]
Subtotal (95% CI) 2505 2517 - 313 % 0.62 [ 0.32, .20 ]
Total events: 169 (Calcium), 197 (Placeba)
Heterogeneity: Tau® = 0.20; Chi* = 6.20, df = 3 (P = 0.10); I* =52%
Test for overall effect: Z =143 (P=0.15)
2 Low calcium diet
L-Jaramillo 1990 araz B/34  —— 1.6% 0.09[0.01,148]
5-Ramos 1994 4029 15/24 —a— 7.B% 0.31 [0.12, 0.84]
L-Jaramillo 1989 2/55 1251 — 4.7 0.15[0.04, 0.66]
Purwar 1996 2097 11792 — 4.6% 017 [0.04, 0.77
L-Jaramillo 1997 4/125 217135 —— 7.3% 0.21 [0.07, 0.58]
Belizan 1991 15/579 23/588 ——- 11.6% 0.66 [0.35,1.26]
WHO 2006 17174151 186/4161 B 17.0% 0.92[0.75.113]
Kumar 2009 110273 30/251 —— 11.2% 0.34 [0.17, 0.66 ]
Subtotal (95% CI) 5331 5347 » 65.7 % 0.36 [ 0.20, 0.65 ]
Total events: 209 (Calcium), 306 (Placebo)
Heterogeneity: Tau® = 0.44; Chi* = 29,35, df = 7 (P = 0.00012); I =76%
Test for overall effect: Z = 340 (P = 0.00067)
3 Dietary calcium not specified
Niromanesh 2001 1/15 75 s a—— 2.9% 0.14[0.02,1.02]
Subtotal (95% CI) 15 15 e 2.9 % 0.1 [ 0,02, 102 ]
Total events: 1 (Calcium), 7 (Placebo)
Heterogeneity: not applicable
Test for overall effect: Z = 1.94 (P = 0.053)
Toral (95% CI) 7851 T879 » 100.0 % 0.45 [ 0.31, 0.65 ]
Total events: 379 (Calcium), 510 (Placebo)
Heterogeneity: Tau® = 0.20; Chi* = 40,31, df =12 (P = 0.00008); I* =70%
Testfor overall effect: Z =4 .29 (P = 0.000018)
0001 001 041 1 10 1000

Fawours calcium

Favours placebo

Cochrane Database Syst Rev.

20131;7:CD001449.



Effect of increased K intake on HPT:
meta-analyses and subgroup analysis
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Blood pressure lowering effect of
lactotripeptides assumed as functional
foods: a meta-analysis of current
available clinical trials

AFG Cicero, B Gerocarni, L. Laghi and C Borghi
Internal Medicine, Aging and Kidney diseases Department, Sant’Orsola-Malpighi University Hospital,
Universily of Bologna, Bologna, Italy
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Is the effect significantly higher in Asian subjects?

Results of metanalysis
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Relationship between BP decrease and baseline Systolic and Diastolic

BP decrease (mmHQ)
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Effects of a lactotripeptide-enriched juice on ABPM in 50
patients with normal and high-normal HBP

BP decrases (mmHg)

A double-blind, cross over study

Placebo Active all Active HBP

M SBP (mmHG)
® DBP (mmHG)

P=0.04

Meants.e.m.

Cicero AFG et al, 2010
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Metanalysis of 36 different randomized and controlled trials
assessing the effects of n-3 PUFA on blood pressure

Systolic BP Diastolic BP
Age <45ys s .
ez [ o p—
HBP 365 251
NormalBP | -1.21 [ 14
Dose: 4.1 (0.2-15 g/day)
Length: 8 (3-52 weeks)
Double-blind  |R -1.7 L ErE
- -1,63
Overall _ 209 -
0 -2 -4 -6
BP decrease (mmHg) BP decrease (mmHg)

Geleijnse et al, 2001



Effect of oral L-arginine supplementation on BP:
A meta-analysis of RCTs

Dose ranging from 4 to 24 gr/day

SBP DBP

Study % Study %
D WMD (95% CI) Weight D WMD (95% CI) Weight
Chin-Dusting et al., 1996 ——*— 2.80 (-6.80, 12.40) 587 Chin-Dusting et al., 1996 - -190(-859,479) 278
Clarkson ¢t al., 1996 I—‘— -100(-5.51,3.51) 10.24 Clarkson et al.. 1996 —— 1.00 (-3.00, 5.00) 1.76

'
Piatti ct al., 2001 —_— -18.00¢-29.46, -6.54) 476 Piatti ¢t al., 2001 1.00(-6.77,8.77) 2.06
Sydow et al., 2003 J 4,00 (-19.95, 11.95) 299 Sydow et al., 2003 —_——— -1.00 (-8.07, 6.07) 249
West et al., 2005 --o-—— -2.70(-6.79, 1.39) 10.64 Westetal,, 2005 ——— <190 (-3.84, 0.04) 33.00
Lucotti et al., 2006 %‘— z -23.00(-30,05,-15.95) .85 Lucatti ct al., 2006 (—0— -11.00 (-17.42, 4.58) 3.01
Facchineni et al., 2007 —%—#—— -2.40 (-7.69, 2.89) 9.49 Facchinetti et al., 2007 -_—l 290691, 1.11) .72
Lucotti et al.. 2009 —0:—— -6.00(-15.99,3.99) 5.62 Lucotti ctal., 2009 —p—t -8.00(-13.55,-2.45) 403
Ast et al, 2010 (Hypertensive) —*-f— -6.60 (-10.07, -3.13) 1121 Ast et al, 2010 (Hypertensive) ——— -3.50(-6.18, -0,82) 17.36
Ast ot al., 2010 (Normotensive) — -2.10(-5.58, 1.38) 11.20 Ast et al., 2010 { Normotensive) —_— -2.80(-6.99, 1.39) 7
Bauagha et al, 2010 —_— =500 (-9.63, -0.37) 10013 Bataglia etal., 2010 e e —— -5.00(-9.67, -0.33) 5.69
Neri et ul., 2010 —:-'—— -3.40(-8.17,1.37) 999 Nerietal., 2010 —_—— -1.20(-5.40, 3.00) 7.03
Overall (I-squared = 73.3%. £ = 000) <> 539(-8.54,-225) 10000  Overall (I-squared = 34.4%. P = 115) 0 266 (377,-154) 10000

i

T T T T T T T T
-20 -10 0 10 20 -10 -5 [} 5 10

Dong et al. Am Heart J 2011;162:959-65



Lycopene, LDL-C and BP: a meta-analysis of RCTs

C LDOL cholesteral, high dose lycopene
Treatment Control Mean Difference Mean Differe nce
Study ALDL SD N ALDL SO N Weight Random, 5% Cl Ran dom, 55% Cl
Sakamoto 54 11.8 333 &7 B2 277 & T.2%  -640[-27.45, 14.65)]
Bilum 06 B6 418 5O -25 363 48 13.3% £.10[-21.58,09.38] — =
Silaste 0T -10.1 222 21 46 208 21 188%  -14.T0[-27.71, -1.68] —a—
Shen 0T B8 128 24 16 128 24  60T% -10.40[-17.54,-3.1§] -
Total [85% CI) 152 101 100.0% -1035[-1599,-4.71] *
TR 2= . = - - 2= : : : :
Testiorsverdietet Zo3 80 (P 00008 ® 250 2% 0
Etiar T 2= (P=0. ) Favours lycopens  Favourscontrol
D LOL cholesteral, low dose lyopene
Treatment Control Mean Differe nce Mean Difference
Study ALDL SO N ALDL SD N Weight Random, 35% Cl Random, 85% Cl
Kiokias03 -1.2 158 32 o 83 32 55.3% -1.20([-7.58, 5.18] 'i'
En gelhard 06 1.8 335 3 43 M1 8.5% G 10F10.73, 22.93] —
Paterson 06 0 331 36 0 ME 36 11.0% 0.00 15,68, 15.69) I
Misra D& -24.2 2BE 20 266 163 21 13.1% 240 11,84, 16.74] I L
Total (25% Cl) 119 120 100.0% 0 A0 [-5.10, 5.30) *

Heterogeneity: Tau® =0.00; Chi?=0.75, df= 3 (P= 0.B6);I* = 0% ; f 1 f 1
Testfo | effect Z=0.04 (P= 097 S50 25 ¢ % =0
eatiorovera t Z=0.04(FP=087) Favours lycopene  Favours control

A SBP all studies
Treatment Control Mean Difference Mean Difference
Study ASBPF SD N ASBP 5D N___Weight Random,95% Cl Random, 85% Cl
Eng elhard 06 -1 12 M -1 iz M 24.6% -1000[-15.97,-4.03] — &
Paran (9 -135 38 26 <42 23 24 6% -830F11.03, -T.57] .
Paterson 06 1 1.7 36 2 108 36 26.6% -1.00[-620,4.200 —
Ried 09 -2.5 1 15 =19 15 10 14.2% ZA0FE.44, 13.24] =
Total (85% CI) 108 101 100.0%  -5.60[-10.86,-0.33] -~
i = . E= = = -2 = : : : :
Heterogensity: Taw® =20.08; Ch#f =12.81,df =3 (P=0.005);1* = TT% 20 30 ) 10 20

Testforoverall effect: Z =208 (P= 0.04)

Maturitas 2011,68: 299-310
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Relatlve Risk (959 CI)

Relatlve Risk (95% Cl)
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Mean or Medlan 25(OH)D Concentration, nmel/L
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Glovannuccl et al, 2008 (35) {(myocardial Infarction)
Wang et al, 2008 (36) (cardlac events)

Cobnlg et al, 2008 (37) (cardlac death)

Melamed et al, 2008 (38) (cardlac death)

Kilkkinen et al, 2009 (40) (cardlac death)t

Pllz et al, 2008 (39} (stroke death)

Kilkklnen et al, 2009 (40) (stroke death)t

— Statlstically signficant trend

---- Siatlstically nonsignificant trend

Concentrazione sierica di
Vitamina D ed incidenza di
ipertensione e malattia
cardiovascolare in studi
epidemiologici

Pittas et al. Ann Intern Med.
2010:152:307-314



RR for hypertension per 10 ng/mL increment in
25(OH) D levels

Author, Year (Ref) Participants Cases RR {95% Cl)
Forman, 2007 [11] 613 133 . : 0.77 (0.47, 1.27)
Forman, 2007 [11] 1,198 274 - 0.90 (0.70, 1.17)
Jorde, 2010 [28]  1.268 331 — 0.94 (0.77, 1.13)
Forman, 2007 [11] 1,484 742 - 0.82 (0.69, 0.98)
Margolis, 2011 [13] 2,153 891 - 0.91 (0.77, 1.07)
Overall 6,716 2,371 <> 0.88 (0.81, 0.97)

I I ! I

45 75 1 1.5

Relative risk (95% CI)

Eur J Epidemiol. 2013;28(3):205-21



Mean Systolic Blood Pressure

at Baseline, mm Hg
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Pittas et al. Ann Intern Med. 2010, 152:307-3 14



Effect of fast-and controlled-release melatonin on
nocturnal BP: meta-analysis of RCTs

Systolic BP Diastolic BP

FR-melatonin FR-melatonin
md (ci~ — ci+)
—1 1.1 (-9.48-1.28 Lissard &1 & ‘
‘.‘ 6.7 (3.66-074 Uit ot's -
-
—e1— — -
<o <>
md md
CR-melatonin CR-melatonin
—'—_
ST S—
md md

Grossman E et al, Vasc Health Risk Manag. 2011;7:577-84.



Hypertension
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Effects of Garlic on Blood Pressure in Patients With and Without
Systolic Hypertension: A Meta-Analysis

Kurt M Reinhart, Craig | Coleman, Colleen Teavan, Payal Yachhani, and C Michasl White
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10 000 wg of allicin per day, the amount contained in 4 cloves of garlic (4 g), is required to achieve a significant BP-lowering effect.
In human beings, the average reduction in SBP is 5 to 8 mm Hg (3 studies/30!)

A systematic review on the influence of trial
quality on the effect of garlic on blood pressure

Departments of "Pulmonary Diseases and *General Internal Medicing, and *Scientific Institute an
Quality of Healthcare, Radboud University Medical Centre, PO Box 9101, 500 HB Nijmegen,
the Metherlands, 'oorresponding author: tel.: +31 (0)24-381 4579, fax: +31 (0)24-351 O3 24,

Score: 0-9

Score: 0-5
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Microbiota and Hypertension

Gut Dysbiosis Is Linked to Hypertension

Tao Yang,* Monica M. Santisteban,* Vermali Rodriguez,* Eric Li, Niousha Ahmari,
Jessica Marulanda Carvajal, Mojgan Zadeh, Minghao Gong, Yanfei Qi, Jasenka Zubcevic,
Bikash Sahay, Carl J. Pepine, Mohan K. Raizada, Mansour Mohamadzadeh

Abstract—Emerging evidence suggests that gut microbiota is critical in the maintenance of physiological homeostasis. This
study was designed to test the hypothesis that dysbiosis in gut microbiota is associated with hypertension because genetic,
environmental, and dietary factors profoundly influence both gut microbiota and blood pressure. Bacterial DNA from
fecal samples of 2 rat models of hypertension and a small cohort of patients was used for bacterial genomic analysis. We
observed a significant decrease in microbial richness, diversity, and evenness in the spontaneously hypertensive rat, in
addition to an increased Firmicutes/Bacteroidetes ratio. These changes were accompanied by decreases in acetate- and
butyrate-producing bacteria. In addition, the microbiota of a small cohort of human hypertensive patients was found to
follow a similar dysbiotic pattern, as it was less rich and diverse than that of control subjects. Similar changes in gut
microbiota were observed in the chronic angiotensin Il infusion rat model, most notably decreased microbial richness and
an increased Firmicutes/Bacteroidetes ratio. In this model, we evaluated the efficacy of oral minocycline in restoring gut
microbiota. In addition to attenuating high blood pressure, minocycline was able to rebalance the dysbiotic hypertension
gut microbiota by reducing the Firmicutes/Bacteroidetes ratio. These observations demonstrate that high blood pressure is
associated with gut microbiota dysbiosis, both in animal and human hypertension. They suggest that dietary intervention
to correct gut microbiota could be an innovative nutritional therapeutic strategy for hypertension. (Hypertension.
2015;65:1331-1340. DOI: 10.1161/HYPERTENSIONAHA.115.05315.) ® Online Data Supplement

Key Words: butyrates B dysbiosis B hypertension B microbiota B minocycline

Diversity of microbial richness

and In patients with
hypertension

Yang T. et al. Hypertension. 2015 Jun;65(6):1331-40



Hypertension
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Effect of Probiotics on Blood Pressure: A Systematic Review and Meta-Analysis of

Hypertension. 2014:64:897-903: originally published online July 21, 2014

A Study or Subgroup

‘ American

Heart
Association.

Randomized, Controlled Trials
Saman Khalesi, Jing Sun, Nicholas Buys and Rohan Jayasinghe

Mean Difference

Mean Difference

Weight IV, Random, 95% Cl IV, Random, 95% ClI
Agerholm-Larsen (2000) 143%  -580[7.30,-4.30) -
Chang (2011} 11.6% 198592, 198 —_—
Hata (1996) 13.4% -GF0K12186,-7.28] —
Jones (2012a) 11.6% 1.36 F2.61,5.33) B
Jones (2012k) 11.2% 188 243,619 o
Kawasa (1999) 9.2% -8.00 |F13.85,-2.158]
Maruszewicz (2002} 51% -11.00F21.45,-0.55] -
Savard (20113} 9.1% -1.70 765,429 —_—
Sharatedtinoy (2013) 14.5% -0 B0 [-1.88, 0.28] -
Total (95% CI) 100.0%  -3.56 [-6.46, -0.66] -
Heterogeneity TauF=14 75, Chi*= 72 91, df= 6 (P =0.00001); F= 89% =0 EQ 0 10 70

Testfor overall effect 2= 2.41 (P=002)

Favours [experimental] Favours [control]

B Mean Difference Mean Difference
Study or Subgroup Weight IV, Random, 85% CI IV, Random, 85% CI

Agerholm-Larsen (20000 17.3% -250[-3.86 -1.14] —
Chang (2011) 9.0% 01251, 373 -
Hata (1396) 15.8% -4.40[6.11,-2.69] —
Jones (20123) 16.0%  -1.30[-2.897 0.37] —*T
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