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Hypertension control: update

i (U

17y dnduie Dietary Na Dietary Na Dietary Na
intake, IM intake, IM intake, IM

21V ANUANNNAL SBPM, IM  Diuretic 1t Both

line, |V
3%Y CCU, stroke SBPM,IM Jcurvein Both
unit, dialysis, DM, CAD,
rehabilitation IM

IM = Integrative Medicine,
SBPM = Self (or Home) blood pressure monitoring



Associations between risk factors and CV mortality

Combination of three studies (6112)

Univariate analysis  Multivaniate analysis Adjusted for
HR (95% CI) HR (95% CI) regression to the
mean”®

‘Age (10) 2.9(2.1-4.0) 22(15-3.1)
Sex (M:F) 25(1.3-486) 12 (0.4 - 4.4)
BMI {1 kg/m?) 1.0(096-1.14) 1.0 (0.91-1.08)
SBP (10 mmHg) 13(12-15) 12(11-1.4) 15(1.2-18)
DBP (5 mmHg) 13(12-14) 12 (1.1-1.3) 15(1.3-18)
Smoking 29(24-34) 23(18-29)
Diabetes 43(20-92) 23(1.2-48)
T Chol (1 mmoliL) 1.0(0.7-15) 11(08-14) 1.1 (0.7-1.8)
HDL-C (0.2 mmollL} 0.7 (0.5-0.9) 0.8 (0.6 — 0.95)

" Cormected for regression dilution bias using factors derived from the Asia Pacific Cohort Studies Collaboration




Hypertension = Pre- stroke
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Evolution of a thrombus Ultimately. a plaque fissure can either
from fissure to occlusion reseal and stabilize or progress to become

totally occlusive.?
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Ischemic Stroke Ischemic Stroke

Occurs when oxygen-rich blood flow to the brain Ischemic stroke is a
is restricted by a blood clot or other blockage life-threatening event

in which part of the
brain does not receive
enou?h oxygen,
usually due to a
blood clot lodged

in a cerebral artery.

Blood clot in
the middie
cerebral artery

Blockage in
the internal
carotid artery
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LUUAIAN (Angina pectoris)
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Blood Clot
The Left Anterior Descending
- (LAD) coronary artery is
/ ‘blocked with a blood clot
cmdngmmm to the heart




Nephron: functional unit of the kidney
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© 2004 Elsevier Ltd - Cardiology 2E, edited by Crawford, DiMarco and Paulus. All rights reserved.
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Vital Registration data. Porapakkham Y. Pop Health Metr 2010;8:14.

Chiang Rai

RINNITABLNINAATIZANTANE

132010 90,000 718
LazieedmnI1Tl_LLng m&ocot 918

Bangkok and 2 provinces
from each region

Figure 1 Distribution of study provinces in Thalland.




Causes of death in Thai & & ¢ (2005)

Vital Registration data. Porapakkham Y. Pop Health Metr 2010;8:14.

Adjusted VR estimates Adjusted VR estimates

rank  Cause of death %o rank  Cause of death %o
<1 Stroke 96 > 1  Stroke 1222

B —
2 HIV/AIDS 8.3 ( Ischaemic heart disease D
3 Road traffic accidents 8.2 3 Diabetes mellitus 8.2
( Ischaemic heart disease TD 4 [ll-defined diseases 7.2
5 COFPD 5.8 5 HIV/AIDS 6.3

6 Cirrhosis # 1: Stroke 10.9 % and nephrosis 4.2
7 Liver cancer # 2 |H D 7 9 % piratory infections 3.8
8 [ll-defined diseases # 3. HIV 7 3 % 1cer 3.3

9 Lung cancer # 4 . Ca ncer 7 3% 1ve disease 3.0
10 Diabetes mellitus # 5 : D 5 . 7% er 3.0
11 Lower respiratory in.__ ... ___ . —r 2.7

12 Suicide 2.7 o2 Other digestive diseases 2.5
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Glucose
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Macula . intolerance
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Renal A feedback
vasodilation
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' +[ Chronic renal disease

Curr Opin Nephrol Hypertens 2003; 12



Systolic
blood
pressure
(mmHg)

Diastolic

blood
pressure
(mmHg)

135
9]
9. (-3.410-0.8)
50 . 46
1301 (-8.01043.7) P N{5-910-3.2)
; -5
v (7.6 to 2.5)
—1 '3 . '
125— (—2.6 tO 0.0) 1_5.2 (—4.4310 —0.1)
I 4
(-3.0to -0.4)
B3 L %
. (-1.9t0-0.2) 54
2.9 o_(-3.3t0-1.5)
(-4.3t0 31.5) ; _1.0 (2.
Y 25(-41i10-08) ) e
80 il \" .\.
(15mom -1.0 :
(-1.9t0-0.1)
75 , , :
High Intermediate Low
Sodium intake
3 Control diet ¥ DASH diet

© 2004 Elsevier Ltd - Cardiology 2E, edited by Crawford, DiMarco and Paulus. All rights reserved.




Psychosocial factors & risk of hypertension
Yan LL. JAMA 22 Oct 2003;290:2138-48

Population-based, prospective, observation study
Coronary Artery Risk Development In young Adults
3308 black & white, aged 18-30 y (1985-86)

4 US metropolitan areas, follow up through 2000-01
15-y cumulative incidence of HT or taking anti-HT

Time Urgency/Impatience, Achievement
Striving/Competitiveness, hostility, depression, anxiety
on long-term risk of hypertension



Psychosocial factors & risk of hypertension
Yan LL. JAMA 22 Oct 2003:290:2138-48

Time Urgency/Impatience &
Achievement Striving/Competitiveness by

— 10-item Framingham type A questionnaire

 TUI: feel pressure in general / end of work, eating too quick and quite
upset when wait for anything; scale 0 - 4

» ASC: strong need excel in most, being bossy or dominating, being
hard driving & competitive, think about work all day long; scale 0 - 4

Hostility: 50-item true-false Cook-Medley Hostility
subscale of Minnesota Multi-phasic Personality
Inventory

Depression: Center for Epidemiological Study; 20-items
Anxiety: Spielberger Trait Anxiety Inventory; 20-items



Incidence of Hypertension for All Men and Women in

357

307

25

20

154

104

Hypertension Incidence, %

the CARDIA Study, 1985-2001

ANLNU 1WAy

Category
Low Ul Medium-Low I Medium-High Il High

P for Trend <001
Ffor Trend=.001 P for Trend = .40

P for Trend =047 2 for Trend = .09

TUl ASC Deprassion Anxiety

Yan, L. L. et al. JAMA 2003;290:2138-2148.

Copyright restrictions may apply.

TUIl = Time urgency / Impatience JAMA



Psychological factors with hypertension development
Rutledge T. Psychosomatic Medicine 2002;64:758-66.

2.90NN1AINNE 885U

2.188919 8.87Y

PSYCHOLOGICAL e o
» | PROCESSES
FACTORS
ENVIRONMENTAL, + Vascular changes
. Anxiety' gg}\l{;}':,?lmla&l‘ * Endotholial changes
* Depression ) 0 ; * Increased sympathetic TONIC
. A:gnef ; ' m tone BLOOD
ger Expression 1h. | bt * Baroreflex sensitivity
Anger Suppression |« | * Smoking/Alcohol ¥+ Vascular stiffess e
« Hostility/Type A * Chronic stressors » BP variability
» Job Strain * Dietary intake + Central opiodergic
» Stress * Exercise mechanisms
sDefedsivenes * Low Social Support
+ Reactivity * Age
»
Proposed biological and behavioral pathways linking psychological factors to an increased risk of incident hypertension.
2.97N1A 2.LAANDHAA
297900 8.ae
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Identifiable causes of HT (JNC 7)

auvg ANNAUlakngs

Sleep apnea wqﬁma?wmzu@uwﬁﬂ

Drug-induced or related causes &7 1914 uf%f’gﬂeﬁj@jjjﬂﬂjgj@ﬂ

Chronic kidney disease £ o
. . Isalai5osq

Primary aldosteronism y

Renovascular disease ou ]

Chronic steroid therapy and Cushing’s syndrome
Pheochromocytoma

Coarctation of the aorta

Thyroid or parathyroid disease
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nisaneanadann 2 3-47% vs. tasiu 44-76%
preainTsanasnaentialaluewidn glst daduausd Ford ES. N Engl J Med 2007;356:2388-98

[ Treatments [] Risk factors [] Unexplained

United States, 1968—76* 54 |6
New Zealand, 1974-81"° 60
The Netherlands, 1978-85" 441 10
United States, 1980-90"? 50 |7
IMPACT Scotland, 1975-94'8 55| 10
IMPACT New Zealand, 1982-93%° 60| 5
IMPACT England and Wales,
1981-2000%° 52110
IMPACT United States, 1980-2000 S
(our study)
Finland, 1972-92'° 76
IMPACT Finland, 1982-97%2 53 24
1 1
50 100

Decrease in Deaths (%)



Treatment vs. risk factors changes and CHD deaths.
Ford ES. New Engl J Med 2007;356:2388-98.

eTreatment (47%)
2" prevent? post Ml/revascularization (11%)
*Rx of AMI or UA (10%)
*Rx of HF (9%)
eRevascularization for chronic angina (5%)
eOther Rx (12%)

eRisk factors changes (61% - 17% = 44%)
eDietary total cholesterol reduction (24%)

eSystolic BP reduction (20%)
eSmoking prevalence (12%)

ePhysical inactivity (5%)

e Offset by increase BMI (-7%) & DM (-10%)




FIGURE: Systolic Blood Pressure Distributions

%o

After intervention—s - Before intervention

Prevalence,

|
|
[
|
|
Reduction in BP l

Blood pressure, mmHg

Reduction in BP % Reduction in Mortality
(mmHg) Stroke CHD Total

Seamnler B, Hypersomron, 1991 17(5uppl [el1&6-20.
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Cost/head & chr dis prevention

Cecchini M.Lancet November 11, 2010 DOI:10.1016/S0140-6736(10)61514-0

Brazil China India
@xche tax increase, information and labelling, smoking 0-25 0-14 016
restrictions, and advertising bans*?
armful alcmho@xchetax increase, advertising bans, and restricted 0-15 0-07 0-05
access™
Unhealthy diet and physical inactivity—mass media campaigns, food taxesand ~ 0-48 0-43 035
subsidies, nutritional information/labelling, and marketing restrictions (this
analysis)

High blood pressure and cholesterol

Reduced dietary sal(mass media campaigns, regulation of food industry)® 0-12 0-05 0-06
ombination drug therapy for high-risk individualD 1-89 1-02 0-90

Total cost per head of intervention set (excluding any cost synergies or future 2-89 1.72 1.52
treatment cost savings)

Table 3: Estimated yearly cost per head (in US$) of a chronic disease prevention package by intervention and cou



@ne@ (Fwey) T

dietary salt reduction
S0a) “Due” axiie a9 by




Dietary salt reduction & future CVD

Bibbins-Domingo K. N Engl J Med 2010;362:590-9

 CHD Policy Model: quantify benefits of potentially
achievable, population-wide dietary salt reduction
3 g/d (1200 mg of Na/d).

e Estimated rates & costs of CVD in subgroups by
age, sex & race; compared effects of salt reduction
with other interventions to reduce CVD risk

e Determined cost-effectiveness of salt reduction as
compared with HT Rx with medications.



J Dietary salt 3 g/d (Na 1.2g/d)

Bibbins-Domingo K. N Engl ] Med 2010;362:590-9
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J Dietary salt 3 g/d (Na 1.2g/d)

Bibbins-Domingo K. N Engl ] Med 2010;362:590-9
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Dietary salt reduction vs. interventions

Bibbins-Domingo K. N Engl J Med 2010;362:590-9

CHD incidence Total death

Salt reduction

1g/d 20-33% 09-1.4%

3 g/d 59-9.6% 26-4.1%
Smoking cessat? 3.7 % 4.3 %
Weight loss 53% 2.0%
Statin Rx 1Y Px 53% 0.3%
HT Med Rx 9.3% 4.1 %

Projected estimated of population intervention on
Annual Reduction in CV events (% change from expected)



Gradual salt reductlon cost-effectiveness

P e Yol NaWoVala M allaYala

Table 4. Projected Estimates of the Cost and Effectiveness of Salt Reduction and Hypertension Treatment.

“PNUBY” (AALNAD) ANAT N “NUEN" ARAITHAL

Cost Saved
Cost of Reduction per Dollar
Intervention in Health Care Gain Cost per Spent on
(billions  Costs (billions  in QALYs QALY Gained Intervention
of dollars) of dollars)|  (thousands) (dollars) (dollars) i
Gradual reduction in dietary
salt, 2010-2019|
1 g/day
Low estimate 2.7 18.9+3.8 22027 Cost savings 7.0£1.4
High estimate 2.7 31.6+6.5 350+43 Cost savings 11.8+2.4
3 g/day
Low estimate 2.7§ 56.9x+11.5 650+78 Cost savings 21.2+4.3
High estimate 2.7 95.6+19.6 1000+127 Cost savings 35.6+7.3

Hypertension treatment9| 19.5+0.1 14.2+2.7 360+42 15,800+9,900 0.7£0.1



Population-wide
Sodium reduction as a means to
CVD prevention

Call to Action from
American Heart Association



AHA Key points

Appel LJ. Circulation 2011; DOI: 10.1161/CIR.0b013e31820d0793

TBP leading, preventable cause of M & M

BP & adverse: direct, progressive, consistent,
continuous, independent & etiologically relevant.

Usual range of BP starting at ~115/75 mm Hg.
Diverse evidence: Excess Na Intake & 1BP.
ENI adverse affect heart, kidneys & blood vessels.

Na intake greatly exceeds 1500 mg/d, upper level of

AHA & 2010 Dietary Guidelines Scientific Advisory Committee
recommendation

Public health benefits of Na reduction are enormous
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European Society of Hypertension

Guidelines for BP monitoring at home. Parati G. J Hypertens 2008;26:1505

Home BP

(140/90 mmHg)

Normal office BP
High home BP

Masked
hypertension

Mormal office BP
Mormal home BP

Sustained
normotension

or

Controlled
hypertension

High office BP
High home BP

Sustained
hypertension
or
Uncontrolled
hypertension

High office BP
Mormal home BP

White coat
hypertension
(isolated office
hypertension)

Office BP

(<135/85 mmHqg)



Blood pressure measurement
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Aneroid manometer calibration at least g ¢ months

220

200

180

{6l




Automatic electronic blood pressure measurement




AHA/ASH/PCNA Scientific Statement

Hypertension 2008;52:10-29

Call to Action on Use and Reimbursement f{}l{]{}d

Pressure Monitoring
A Joint Scientific Statement From the American Heart Association,
American Society of Hypertension, and Preventive Cardiovascular
Nurses Association

@'npean Society of Hypertension guidelines for blood \

Blood Pressure Monitoring

pressure monitoring at home: a summary report gf.the
Second International Consensus Conference orffHome)

patients

All patients receiving antihypertensive medication
Evaluation of white coat hypertension

Evaluation of masked hypertension

Evaluation of resistant hypertension

To improve compliance and medical adherence
To improve hypertension control rates

/Box 9. Indications for HBPM in treated hypertensi

G |
ve\f Asmar”, Grzegorz Bilo®,

nan®, Jan A. Staessen'.

Empar Lurbe®,
'‘Brien!, Takayoshi Ohkubo®,
1", Josep Redon®,

etti” and Giuseppe Mancia®,
Pressure Monitoring /

/

Journal of Hyperension 2008 Vol 26 No B



Increased risk of

CV death

Office vs. Home BP
on 11-year cardiovascular mortality

8 -
[ ] Office BP
6 1 Il HomeBP
41 3.1
2.0
2 - 1.3 1.1 15
0.8 | 1
ol N
130 mmHg 140 mmHg 150 mmHg

Baseline SBP

Sega R. Circulation 2005;111:1777-83



Home BPM vs. Office BPM

Mancia G. Hypertens 2011;57:21

3_
® [ ] Office
= [[] Home
T
£ 2.0
> 27
O
c
= 1.3
2 1.1
£ 1 0.9 0.8
@ 0.6
W
@
o
=

0

120 130 140

Baseline SBP (mmHg)

Mancia G. Office compared with ambulatory
blood pressure in assessing response to

antihypertensive treatment: a meta-analysis.

J Hypertens. 2004;22:435— 445.

0.4
o [ ] Office
g [[] Home
& 5 0.3 *
o ° *
= 0.25
g > 0.22
5 202
- W
LT
2 g 0.1 0.1
S £ 0.1
o
m
0
SBP DBP

BP
Kikuya M. Day-by-day variability
of blood pressure and heart rate at
home as a novel predictor of prognosis:

the Ohasama Study. Hypertension.
2008;52:1045-1050.



Home BPM improve HT control

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011;57:29

e Studies selected if reported either changes in
BP or %tage of participants achieving pre-
established BP goal between randomized
groups using home-based and office-based BP
measurements.

A random-effects model to estimate
magnitude of benefit and relative risk.

37 randomized controlled trials with 9446
participants.



Home BPM better SBP control

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011,57:29

Home Clinic
Author Year N Mean (SD) N Mean (SD)
Binstock 1988 23 -21.0 2 30
Midanik 1991 102 -16{145 102 0.5 (14.2)
Soghikian 1992 200  -1.4(270) 190 1.5 (24.9)
MOhihauser 1995 86 80(17.0) 74  -3.0(180)
Friedman 1996 135  -11.0 134 -108
Baley 1999 31 8.0 229  -130
Mshos 2000 18 -17.1(288) 18 70
Rogers 2001 60 49(129) 61 0.1(13.1)
Rudd 2004 74 -142(18.1) 78  -57(187)
Staessen 2004 203 -99(64) 197  -14.8(64)
McManus 2005 189 98 213 -7
Zilich 2005 67 -13.4 60 9.0
Magquez-Contreras 2006 100  -235(159) 100  -18.9(15.9)
Kauric-lein 2007 17 B0(148) 17 -1.0{140)
Green 2008 246  -82(B63) 247  -53(364)
Madszen 2008 113 -120 125 95
Tobe 2008 173 <210 97  -190
DeJesus 2009 19 H2(1) 18 52(11)
Rinfret 2009 111 -119 12 71
da Silva 2009 47 90(447) 60 20
Bosworth 2010 119 119 04
Godwin 2010 285 68 267 54

Overall {l-squarad = G3.8%, p < 0,0001)

)

e

.

"au

*"L%""

Effect Size (4/A SBP)
{95% CI)
-18.00 (-31.22, -4.78)
240 (7.22, 2.42)
3.20(-10,31, 3.91)
-5.00 {-10.40, .40}
0.40 (-4.54, 3.74)
5.00 {0.10, 9.90)
-10.10 (-20.64, 0.44)
-4.80 (9.49, -0.11)
850 (-14.89, -2.11)
4.90 (2.45, 7.35)
270 (6,60, 1.20)
4,50 (-10,13, 1.13)
4,60 (-11.04. 1.84)

-2.63 (-4.24, -1.02)

TE R TR T

-2.30 (-6.10, 1.50)
=2.00 {-3.84,, -0.16)
396 (-5,35, 13.27)
4,80 (7.62, -1.98)
-11.00 (-21.86, -0.14)
-0.60 (-3.55, 2.35)
-1.70 (-4.00, 0,60}
263 (4.24, -1.02)




Home BPM better SBP control

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011,57:29

Covarisis for SBP Effect Si:Ezasﬁ{gﬁSBF':l Interaction
]
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n= n= i =1.
. n::zmm-.:aj l‘*’ -1.50 (-2.36,-0.885) }’"“‘““
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[-ﬂ-ci;“ﬂl;:ﬁ- E{]m} e -2.18 {367, 068) } p=0.590
t>3 mo {n=17) ~ -1.69 (263,075
80+ (=7 A 183 (-3.04,-081
Under 60 = 13) = @ (283088 §POTR
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I
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Figure 4. Subgroup analysis evalualing covariates of interest on the effect size of standardized systolic BP [SBF).



Home BPM better DBP control

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011,57:29

Home Clinic
Author Year N Mean (50) N Mean (30} Effect Size {4/ DBP)
(85% Cl)
Haynes 1976 20 £4(108 18 -1.9(125 ' -3.50 (-7.81, 0.81)
Binstock 1968 23 1.0 a2 1.0 — 10,00 (-17.35, -2.65)
Midank 191 12 10(100) 102 09(.0 : 0.10 (3.80, 4.00)
Soghikdian 1992 200 01(145) 190 17 (145) -1.60 {821, 3.01)
MOhhauser 193 88  B0(11.0) 74 200100 - 4.00 (-7.29, 071)
Friedman 1906 133 54 134 33 2.10 {-4.52, 0.32)
Mehos 2000 18 -105(176) 18 A8 —— .70 (-12.17, -1.23)
Rogers 2000 80 2083 61  21(.1) = 4.10 {-7.25, 095
Rudd 2004 74 B5(10.0) 76 34(78) * 3.10 (-6.17, 0.03)
Stessen 2004 208 7.1(38) 197 -10.0(38) ! 2,80 (140, 4.40)
McManus 2005 188 63 213 6. -0.10 (-2.45, 2.25)
Zilich 2005 57 8.8 60 56 -3.20 (-8.06, -0.34)
Marquez-Contreras 2006 100  -128(8.8) 100  -0.7(28) -3.20 (-6.38, 0.02)
Kauric-Klein 2007 17 4001200 17 3.0(18.5 -1.00 (-2.48, 0.48)
Green 2008 246  44(02 247 A5(4.0 0.90 {-231, 0.51)
Madsen 2008 113 6.2 122 54
Tobe 2008 173 110 97 -100 -1.68 [-2'53’ -U.TQ}
DeJesus 2008 19 21 (8.9) 18 -1.5(10.3) L 261 (6.87, 13.09)
Rinfret 2000 111 68 12 45 2.10 {-361, -058)
da Siva 2000 47 7.0 50 .0 6.00 {-11.92, -0.08)
Bosworth 2000 119 118 -1.20 {-2.85, 0.45)
Godwin 2010 286 9.3 267 34 0.70 {-2.10, 7.70)

Overall (-squared = 63.3%, p<0.0001) & -1.68 (-2.58, -0.79)
I
!

i [ [
-17.3 o 17.3

Favors Home BP Favors Control



Home BPM better RR BP response

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011;57:29

Home Clinic Typeof Criteria RelatveRisk of B pojotve Response %

Author Year N nMN  BP Ofresponse response (95% CI) Weight
{95% CI)
Haynes 1976 220 619 Clinic D <90 0.32 (007, 138) 076
Earp 1982 44/09 2563 Clinic D <95 1.12(077,163) 598
Pierce 1984 20727 2729 Clnic Sz 10 mmdrop 0.80 (062, 1.02) 826
Stahl 1984 36/47 48/54 Clinic D =<95 0.86 (072, 1.04) 939
Mahihauser 1993 13/86 1074 Clinic  <140/90 1.12 (052, 240) 2.40
Mehos 2000 88 418  Clinic  <140/90 2.00 (073, 547) 151
Vatter 2000 119/180 121/202 Clinic D 90 1.10 (095, 129) 992
Dalf | Baqué 2005 210/487 274/570 Clinic  <140/90 0.91 (079, 1.04) 1026
Zillich 2005 27/57 18/60 Clinic s 140/90 or < 130/80 1.58 (098, 254) 467
Green 2008 89/246 777247 Clnic  <iaorgp T OMICKD 1.16 (090, 149)  8.17
Madsan 2008 32/113 46/123 ABPM.-24 <130/85 0.76 (052, 1.10)  6.04
Tobe 2008 99/173 46/97 Clinic  <140/90 1.21(094, 154) 822
Delosus 2009 219 418  Clinic  <130/80 1.89(0.19, 19.13) 032
Marquez-Contreras 2009 126/230 90/255 Clinic  <140/90 or < 130/80 DM 1.55(127,190)  9.02
Parat 2000 116/187 56/111 ABPM-day<130/80 1.23(099, 153) 879
Rinfret 2000 51111 32112 Clinic  <140/90 161(113,229) 629
Overall (Fsquarad = 69.5%, p <0.0001) 1.11{097, 126) 100,00
| i
0523 1 19.1
Famrf Control Favors I-lcrne BP

n = Number of responders
N = Number of participants

-

Cal



Home BPM better RR BP Med reduction

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011;57:29

Home  Clinic Relative Risk of Madication Relative Response
Author Year NN N Raduction @5%Ch
{95% CI)
I
Jehnson 1978 7734 &4 ] 0.88(0.36, 2.14)
Piarca 1984 727 520 . 150 (0.54,4.17)
MOhhauser 1993 3988  11/74 - 3.05(169,552)
Bailay 1999 281 O/ —. } 4.69(0.23, 93.70)
Broage 2001 10420 10720 N 1.00 (0.54, 1.86)
Staessan 2004 51/203 22197 ~ 225(1.42,3.56)
Zilich 2005 957 360 |~ 3.16(0.90, 11.08)
Verbark 2007 23216 4214 M- 570(2.00,1620)
Madsen 2008 2113 1123 = 2.18(0.20, 23.68)
Artinian 2001 083 o6 ' (Excluded)
Overall {Fsquared = 50.0%, p=0.042) ( )
¢ 2.02(1.32,3.11
|
I ' |
0107 1 93.7
Favors Control Favors I-E:nma BP

n = Numbear of responders

N = Numbar of participants

-

-



Home BPM no different in RR 1 BP Med

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011;57:29

Home Clinic Relative Risk of Medication Rglative Response %

Author Year NN N Increase {95% Ch Waight
(95% CI)
Johnson 1978 &34  10/34 i— 0.80 (0.36, 1.78) 5.40
Pierce 1984 3727 829 —. 1 0.40 (0.12, 1.36) 2.92
Midanik 1981 181102 1702 .! 106 (0.58, 1.94) 745
Mihhauser 1983  11/86 1874 0.53 (0.27, 1.04) 6.53
Bailey 1999 6@1 11729 B 0,51(0,22,1.20) 493
Artinian 2001 19 0/6 . y 2.10(0.10, 44.40) 056
Staessen 2004 79203 89197 0.86 (0.68, 1.09) 13.08
Halme 2005 85113 731119 1.23(1.03, 1.46) 13.82
Zillich 2005 3857  16/60 2.50 {1.58, 3.95) 9.48
Verberk 2007 76216 1071214 0.70 {0.56, 0.88) 13.17
Madsen 2008 46113 52123 0.96 (0.71, 1.20) 11.95
Tche 2008 53173 297 1.02 {0.70, 1.50) 10.74
Overall (Fequared = 72.7%, p < 0.0001) 0.94 (0.75, 1.19) 100.00
I I I
0225 1 444
Eavurs Control Favors Home BI?_
n = Numbar of ders = -

N = Number of parficipants



Home BPM less “therapeutic inertia”

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011;57:29

Home Clinic Relative Risk of Therapeutic Relative Response

Author Year n/N n/N (Lr;t;rﬂ;) (95% Cl)
Johnson 1978 18/34 16/34 i 1.13 (0.70, 1.81)
Pierce 1984 10/27 12/29 0.90 (0.46, 1.72)
Mahlhauser 1993 36/86 45/74 0.69 (0.51, 0.94)
Zarnke 1997 15/20 10/11 0.82 (0.60, 1.13)
Bailey 1999 23/31 18/29 1.20 (0.84, 1.70)
Mehos 2000 3M18 12218 & 0.25 (0.08, 0.74)
Artinian 2001 8/9 6/6 0.92 (0.66, 1.28)
Broege 2001 10/20 10/20 1.00 (0.54, 1.86)
Rogers 2001 36/60 44/61 0.83 (0.64, 1.08)
Rudd 2004 2/74 43/76 ¢ 0.05(0.01,0.19)
Staessen 2004 73/203 86/197 0.82 (0.65, 1.05)
Zillich 2005 10/57 41/60 B 0.26 (0.14, 0.46)
Verberk 2007 117/216 103/214 1.13 (0.93, 1.35)
Madsen 2008 65/113 T70/123 1.01 (0.81, 1.26)
Parati 2009 112/187 60/111 1.11 (0.90, 1.36)
Overall (l-squared = 77.8%, p <0.0001)

0.82 (0.68, 0.99)
1 | I
2 1 5
Eavurs Control Favors Home BE'

T -

n = Number of responders
N = Number of participants



Home BPM improve HT control

Systematic Review & Meta-analysis.Agarwal R.Hypertens 2011;57:29

 Compared € clinic BP monitoring, HBPM
potential to overcome “therapeutic inertia”
lead to small but significant reduction in
systolic and diastolic BP.

e HT control ¢ HBPM enhanced further when

accompanied by plans to monitor & treat
elevated BP, eg; through telemonitoring.



Blood pressure variability



Long-term BP variability

Mancia G. Hypertens 2011;57:141

% of visits with

BP < 140/90 mmHg HR (95% CI), Ml Reduced Risk Increased Risk
< 25% (n = 3838) 1.00 N

25 to <50% (n=3757)  0.70 (0.57-0.86) o

50 to <75% (n=6664)  0.68 (0.56-0.81) —— M| risk
> 75% (n = 8316) 0.58 (0.48-0.69) ——

HR (95% Cl), Stroke

< 25% (n = 3838) 1.00 2

25 to <50% (n=3757)  0.89 (0.67-1.19) o

50 to <75% (n=6664)  0.70 (0.52-0.92) O .

> 75% (n = 8316) 0.50 (0.37-0.68) O Stroke risk

040 060 080 1.00 1.20
HR (95% CI)
adjusted for differences in baseline demographic data, BP, and cardiovascular

risk factors as well as forin-treatment average BP
Mancia G. Hypertens 2007;50:299



Rate of BP control

Mancia G. Hypertens 2011:57:141

SBP <140 mmHg DBP <930 mmHg SBP < 140 mmHg
100 5 100~ 100 = and DBP <90 mmHg
% %o %
BO A B0 A - - B0
60 &0 60
Clinic BP
40 40 40
zﬁ- H H zﬂ- 2{:I- H H H H
0 l T T T T 0
4 AII years 1 2 3 4  All years 4 AII].rears
"f'ear Year ‘f'ear
SBP <125 mmHg DBP < 80 mmHg SBP < 125 mmHg
% % %
BOH B+ 80
60+ &0 60 -
24 h
40 40 40
. B | o L]
4 AII ].rears. 1 4 AII years 4 Allj.rears
‘f'ear ‘f"ear “f'ear

Figure 2. Rate of clinic and ambulatory systolic BP (SBP) and diastolic EP (DBP) control at each year and throughout the 4 years of
treatrnent in the European Lacidipine Study on Atherosclerosis study. Clinic BP control was defined as an SEF/DEP value of <140/80 mm Hag,

and 24-hour (24 h) BP control was defined as an SBP/DBFP value of <125/80 mm Hg.1®
J Hypertens 2007;25:2463



Visit-to-visit SBP variability & mortality

NHANES Ill, 1988 to 1994. Muntner P. Hypertens 2011;57:160.

e US adults 20 yrs of age (n=956), 3 consecutive
BP readings during 3 separate study visits.

 Mean of 2"d & 39 measurements from each
visit, visit-to-visit BP variability for each
participant: Standard Deviation & coefficient
of variation across visits.

* Mortality through Dec 31, 2006 (median FU 14

yrs; n=240 deaths). The mean SD for SBP
across visits 7.7 mm Hg.



Visit-to-visit SBP variability & mortality
NHANES Ill, 1988 to 1994. Muntner P. Hypertens 2011;57:160.

Table 1. NHANES Ill Participant Characteristics by Tertile of the Standard Deviation of
Systolic Blood Pressure

Tertile of Standard Deviation In
Systolic Blood Pressure, Range in mm Hg

Participant Characteristics 1(n=316) <480 2 (n=317) 4.80-8.34 3 (n=323) =835 P Trend
Age, y 41.3(15.5) 47.4(17.7) 55.0 (16.3) <(.001
Women, % 52.9 49.5 52.0 0.837
Physically inactive, % 27.9 20.7 35.9 <(.001
Total cholesterol, mg/dL 201.4(39.9) 207.5 (45.6) 212.5 (41.8) <(.001
Diabetes mellitus, % 5.1 1.4 139 <(.001
eGFR <60 mL/min/1.73m?, % 5.7 9.8 16.4 <(.001
Albuminuria =30 mg/g, % 8.9 9.2 15.8 0.006
Elevated CRP, % 329 43.9 48.0 <(.001
History of MI, % 1.9 4.1 9.0 <(.001
History of stroke, % 1.9 16 44 0.036

Mean SBF, mm Hg 118.1(15.2) 122.9 (17.2) 131.7 (19.0) <20.001



Visit-to-visit SBP variability & mortality
NHANES Ill, 1988 to 1994. Muntner P. Hypertens 2011;57:160.

2.0 5

1
I
=

T
—
3

1.5

N
[
& o
%]
Percentage of the population

Hazard ratio
|
II
[

5
A
I
A

0.75- —|_|_|_|_|—|_| —

0 5 10 15 20 25 30
Standard deviation in SBP, mmHg

T
=

2.0 20 S
£
16 32
o 1.54 g
T 12 @
| -

B z
N -8 3
X ] 1 o
T 10 47 = q
-4 %
o
@
0754 L L0

I T T T

0% 5% 10% 15%

SBP coefficient of variation

Fiaure. As=ociation between standard deviation of svstolic



Visit-to-visit SBP variability & mortality
NHANES Ill, 1988 to 1994. Muntner P. Hypertens 2011;57:160.

Table 3. Cumulative Mortality and Hazard Ratio for All-Cause Mortality Associated With Tertile of
Standard Deviation of Systolic Blood Pressure (Top) and Tertile of Coefficient of Variation of Systolic Blood
Pressure (Bottom)

Tertlle of Standard Deviation of SBP

Outcomes 1 (n=316) <=4.80 2 (n=317) 4.80-8.34 3 (n=323) =8.35 P Trend
Deaths, n (%) 40 (12.7%) 80 (25.2%) 120 (37.2%) = 0.001
Hazard Ratio (95% ClI)

Unadjusted 1 (ref) 2.19 (1.50-3.20) 3.47 (2.43-4.96) <0.001
Demographic adjusted* 1 (ref) 1.55 (1.06-2.28) 1.68(1.17-2.42) 0.008
Multivariable adjustedt 1 (ref) 1.57 (1.07-2.18) 1.50 (1.03-2.18) 0.064
Tertile of Coefficlent of Variation of SBP
1(n=318) <3.9% 2 (n=319) 3.9%6.7% 3 (n=319) =6.8%
Deaths, n (%) 50 (15.7%) 84 (26.3%) 106 (33.2%) <0.001

Hazard Ratio (95% CI)

Unadjusted 1 (ref) 1.81 (1.28-2.57) 2.38 (1.70-333) <0.001
Demographic adjusted* 1 (ref) 1.42 (1.00-2.02) 1.53 (1.09-2.14) 0.018
Multivariable adjustedt 1 (ref) 1.55(1.09-2.22) 1.49 (1.05-2.10) 0.040

SBP indicates systolic blood pressure. ]

*Demographic adjusted includes age, sex, and race—ethnicity.

tMultivariable adjusted Includes age, sex, and race—ethnicity and variables associated (P<-0.05) with standard deviation or
coefficlent of variation for systolic blood pressure (history of M1, mean SBP and pulse pressure, and antihypertensive medication drug
classes).
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Clinical validation o]c Home BT monitors
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Figure 1. Systolic BP recorded during clinical validation of
home monitors in 92 consecutive patients. D1 to D3 are read-
ings taken with the patient’s device, and M1 and M2 are mer-
cury readings taken by a physician (Pickering TG, Eguchi K,
unpublished data, 2007).

European Society of HT protocol : + <5 mmHg
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The Effect of Hypertensive Educational Program
on Home Blood Pressure in Hypertensive Patients

at King Chulalongkorn Memorial Hospital,
A Randomized Controlled Trial

ANEIAIINAL 1 AW1-NTA

Dr. Vorarit Lertsuwunseri
Asst.Prof. Somkiat Sangwatanaroj

Division of Cardiology
Department of Medicine
Faculty of Medicine
Chulalongkorn University



110 Subjects were assess for eligibility

38 were excluded
-36 white-coat hypertension
-1 severe hypertension
-1 unambulatory
-4 refused to participate

66 underwent randomization

32 subjects 34 subjects
Intervention group Control group
1 Withdraw due to

1lossto F/U Rgm antihypertensive drug

modification during study

31 subjects

33 subjects
Control group

Intervention group



Changes of Systolic BP

p=0.011

1 3.81 mmHg I 1.48 mmHg
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Noted that antiHTN medication before the randomization and at the end of the study were similar



Diastolic Blood Pressure
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Unique Integrative KCMH Hyperiensive
Educational Program
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RESP¢RATE Significantly Reduces Blood Pressure

RESP@RATE  Control

Systolic Diastolic Systolic Diastolic

Office
Blood 4.5
Pressure
Change
(mmHa 73
002 —
-14.2
L p<0.005

Figure 1: Subgroup of patients with baseline BP>140/90 mmHg
(N=119). Data pooled from 6 separate clinical studies (N= 268).



NSAIDs induced hypertension



Acetaminophen 1 BP in CAD pts.

Sudano I. Circulation 2010:122:1789

e 33 pts ¢ CAD, randomized, double-blind,
placebo-controlled, crossover study:
acetaminophen (1 g TID) on top of
standard CV Rx for 2 wks. ABPM, HR,
endothelium-dependent and -independent
vasodilatation, platelet function,
endothelial progenitor cells, markers of
RAS, inflammation & oxidative stress at
baseline and after each Rx period.




Acetaminophen 1 BP in CAD pts.

Sudano I. Circulation 2010:122:1789
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Figure 2. Difference in mean 24-hour ambulatory blood pressure
(Delta BP, mm Hg) between baseline and treatment with acet-
aminophen (grey bars) and placebo (open bars). Data are pre-
sented as mean+SEM. Asterisks indicate a statistically signifi-
cant difference (P<0.05) acetaminophen versus placebo.



NSAIDs effects on Ambulatory BP.

White WB. Circulation 2010:122:1779

Table. Effects of Various NSAIDs on Ambulatory BP
Patient Age. Baseline 24-H  Change In 24-h
StLICl}" DES|QFI and Trial Duration Pnpulatlnn n ¥ StLICl}" DFUQS BP, mm Hg BP, mm HQ
Izhar et al” Randomized, crossover, active Hypertensive 25 58 Celecoxib 200 mg QD 125/80 16/1.9
controlled, 8 wk Osteoarthritis 58 |_Diclofenac 75 mg BID 120/79 424300 |
MacDonald et al2*  Parallel, double-blind, active Osteoarthritis 787 65 Lumiracoxib 100 mg QD 127/74 —27/-15
controlied, 4 WK Hypertensive 64 [ Thuprofen 600 mg TID 127774 22005 |
MOI’Q&H et al=s Parallel, randomized, double-blind, H}rpertenslves 4 69 Amludlplne+|nd0methaeln 14477 1.0/0.0
crossover, 6 wk Nonarthritis 50 mg BID
72 [ Enalapril+indomethacin 50 mg BID ___ 134/73 12.0°/5.0°
Polonia et ak= Randomized, crossover, H}rpertenslves 18 53 Nifed Iplne+|ndomethacln 75 mg 135/88 0.3/0.6
single-blind, 1 wk of NSAID Nonarthritis 53 |__Enalapril+indomethacin 75 mg 135/87 68446 |
Schwartz et al>  Parallel, double-blind, placebo-,  Elderly normal 85 66 Etoricoxib 90 mg QD NR 773.2"
and active-controlled, 15 d Controlled diet 65 Celecoxib 200 mg BID NR 2.4%1 1
&7 Maproxen 500 mg BID MR 3641 4
66 Placebo NR —2.4/—0.8
Sowers et aP Parallel, double-blind, Osteoarthritis 404 64 [ Rofecoxb 25 mg QD T32/76 715 |
active-controlled, 6 and 12 WK pynartension 62 Celecoxib 200 mg QD 132/76 —0.1/—041
Type 2 diabetes mellitus 64 Naproxen 500 mg BID 134/76 —0.8/-1.0
Sudano et aps Randomized, double-blind Coronary artery 33 61 [ Acetaminophen 1 g TID 122/73 29'72.2" ]
crossover, placebo-controlled, 2 wk disease
b1 Placebo 12374 —0.5/0.2
White et al® Parallel, double-blind, Hypertensive 178 55 Celecoxib 200 mg BID 135/84 2.6/1.5
placebo-controlled, 4 wk On ACE 53 Placebo 131/82 1.0/0.3
Inhibitor

DM indicates diabetes mellitus; ACE, angiotensin-converting enzyme.



15t [ine anti-hypertensive drug

Calcium Channel Blockers ?



National Institute for health and Clinical Excellence
British Hypertension Society guideline 2006

Choosing drugs for patients newly diagnosed with hypertension
Ahbreviations: Younger than 55 years or older
A = ACE inhibitor 55 years or black patients of any age

(consider angiotensin-Il receptor

antagonist if ACE intolerant)
‘ A ' ‘ CorD ’ Step 1
‘ A+CorA+D ' Step 2

C = calcium-channel blocker
D = thiazide-type diuretic

Black patients are those of African or '
Caribbegn descenlt, and nc?t mixed- A+C+D ' Step 3
race, Asian or Chinese patients
L

Add

e further diuretic therapy

or

e alpha-blocker Step 4

or

e beta-blocker
Consider seeking specialist
advice




Conclusions

C hen N.Cochrane Database of Systematic Reviews 2010, Issue 8. Art. No.: CD003654

* Diuretics are preferred 15-line over CCBs
to optimize reduction of CV events.

* Not distinguish between
— CCBs, ACE inhibitors or ARBs

* Evidence supporting the use of CCBs over
B —blockers (Mainly atenolol)



ARB Increase cancer risk

Sipahi i. Lancet Oncol 2010;11:627-36.

Condition studied Meanor  Number Studydrug Control Mean age, Men, % Black, % Current History of
median  of years smoker, % cancer at
duration, patients baseline, %
years

Study Contral  Study Control  Study  Control  Study  Control  Study  Control

drug drug drug drug drug
Trials with data on new cancer, new specific solid-organ cancers, and cancer death
LIFE (2002)*3%# Hypertension 4-8 9193  Losartan upto Atenololup 669 669 46:0 460 60 &0 160 160 A A
100 mg (n=4B605)  to 100 mg
in=4588)
OMNTARGET Cardiowascular 4.7 26620  Telmisartan 80 mg  Ramipril beE  bo4 736 728 MA MNA 127 124 &3 B3
(2008 disease* ordiabetes (n=8542)ar & mg
withend-organ telmisartan (n=8570)
damage 80 mg+ramipril
& myg (n=8502)
TRAMSCEND  ACE-inhibitor- 47 ozt Telmisartan Placebo 663 669 567 G574 17 19 99 97 49 4.9
{2008y intolerant patients with 80 mg (n=2972)
cardiovascular disease™ (n=2954)
ordiabetes, with
end-crgan damage
PROFESS Recant (<90 days) g 20332 Telmisartan Placebo 661 662 043 638 MA MNA 212 212 NA NA
(20082 ischaemic stroke 80mg (n=10146) (n=10186)
Trials with data on new specific solid-organ cancers and cancer death
CHARM-Owverall  Heart failure 31 7509  Candesartanupto  Placebo 652 BBO 620 B0 43 43 149 145 71 B4
programme 32 mg (n=3803) (n=3726)
(2003)53L33
Trialwith new-cancer data only
TROPHY Prehypertension 36 787  Candesatran Placeba 486 483 a2l Bo1 123 81 A MA A A
(2006)° 15 mg (n=301) (n=381)
Trials with cancer-death data only
VAL-HEFT Heart failure 1.9 o010 Valsartan upto Placeba 624 630 72.9  8o0 72 Bg A MA A MA
(20071 )= 120 mg twice daily  (n=2499)
(n=2511)

OPTIM AAL Acute myvocardial 3.7 CA77  Losartan uo to Captooril o 676 6772 1.8  FoOT MA MA A A MA MA



ARB T “Lung cancer” risk in LIFE

Sipahi i. Lancet Oncol 2010;11:627-36.

ARB Control RR (95% Cl) P p value
Lung cancer
All available trials
uree (Hypertension) 594605 (0-6%)  12/4588 (03%)  2-41(1-23-471) 0-01
CHARM-Overall2 31/3803 (0-8%)  25/3796(07%) 124 (0-73-2-09) 0-43
TRANSCEND*** 35/2954 (1-2%) 27/2972(0-9%)  1-30(079-2-15) 0-30
ONTARGET®* 229/17 044 (1-:3%) 101/8576 (1-2%) 114 (0-90-1-44) 0-27
PROFESS®® 37/10016 (0-4%)  30/10 048 (03%) 1-24 (0-77-2-00) 039
Meta-analysis 361/38 422 (0-9%) 195/29980(0:7%) 1.25(1-05-1.49)  6-6% 0-01
With background ACE-inhibitor treatment
CHARM-Added2* 12/1276 (0-9%) 7/1272 (0-6%)  1.71(0-68-433) 026
ONTARGET®®® (telmisartan  129/8502 (1.5%)  101/8576 (12%) 129 (0-99-1-67) 0-055
+ramipril vs ramipril)
Meta-analysis 141/9778 (1-4%)  108/9848 (11%)  1-32(103-169) 0%  0-031
Without background ACE-inhibitor treatment
LIFE® 20/4605 (0-6%)  12/4588 (03%)  2-41(123-471) 0-01
TRANSCEND?** 35/2954 (1-2%) 27/2972(0-9%)  1-30(079-2-15) 0-30
ONTARGET®* 100/8542 (12%)  101/8576 (12%)  0-99 (0-76-1:31) 0-97
(telmisartan vs ramipril)
CHARM-Alternative®*+ 10/1013 (1-0%) 3/1015 (0-3%) 3-34(0:93-12-10) 0-066
Meta-analysis 174/17114 (1-0%) 143/17151(0-8%) 1.50(0-93-2.41) 65%  0-097



British Hypertension Society statement

July 2010
® This single study alone is not

sufficient to warrant any change in
current clinical recommendations of

practice regarding the use of ARBs.



Nurse led HT control program



Nurse led HT control intervention

RCTs Systematic rev/Meta-analysis. Clark CE. BMJ 2010;341:c3995

Compared with usual care:

Stepped Rx algorithm greater | systolic BP
(Weighted Mean Difference —-8.2 mm Hg, 95% Cl
-11.5 to -4.9),

Nurse prescribing greater | BP (systolic -8.9 mm Hg,
-12.5 to -5.3 & diastolic -4.0mmHg, -5.3 to -2.7),

Telephone monitoring greater 1 achievement of BP
targets (RR 1.24, 95% Cl 1.08-1.43), and

Community monitoring | BP (WMD,systolic -4.8, 95
%Cl -7.0 to -2.7,diastolic -3.5 mmHg,-4.5 to -2.5).



Nurse led use of algorithm better BP control
RCTs Systematic rev/Meta-analysis. Clark CE. BMJ 2010;341:c3995

. Mean difference Mean difference
Algorithm Usual care (inverse variance, Weight (inverse variance,
Study Mean SD Total Mean SD Total random, 95% CI) (%) random, 95% ClI)
Hill 2003* -7.5 22,2 125 3.4 250 106 B 28.9 -10.90 (-17.05to-4.75)
O'Hare 2004 6.7 21.2 41 2.1 17.47 40 i 153 -4.60(-13.05to 3.85)
Rudd 2004* -14.2 17.2 69 5.7 18,7 68 L 30.2 -8.50(-14.52t0-2.48)
Tobe 2006 24,0 13.5 48 -17.0 18.6 47 L 255 -7.00(-13.55t0-0.45)
Total (95% Cl) 283 261 ~aatff— 100.0 -8.21 (-11.52t0-4.91)
Test for heterogeneity: ©=0.00, ¥’=1.58, df=3, P=0.66, 1’=0%
-15 -10 -5 0 5
Test for overall effect: z=4.87, P<0.001
Favours Favours
algorithm usual care

* Good quality study

Fig 2| Change in systolic blood pressure with nurse led use of algorithm compared with usual care



Nurse led telephone monitor better BP control
RCTs Systematic rev/Meta-analysis. Clark CE. BMJ 2010;341:c3995

. Mean difference Mean difference
Telephone monitoring Usual care (inverse variance, Weight (inverse variance,
Study Mean SD Total Mean SD Total random, 95% CI) (%) random, 95% CI)
Artinian 2001* 124.1 13.8 6 1433 10.7 9 = 7.2 -19.20(-32.27 to-6.13)
Artinian 2007* 145.0 21.0 167 148.1 223 169 —8— 241 -3.10(-7.73to1.53)
Bosworth 2009 (1)* 136.3 19.2 144 136.8 19.1 143 I 24.8  -0.50(-4.93t03.93)
Bosworth 2009 (2)* 136.8 20.8 150 136.9 19.7 151 24,3 -0.10(-4.68 to 4.48)
Taylor 2003 130.9 14.8 61 137.1 195 66 — 19.6 -6.20(-12.19to0-0.21)
Total (95% Cl) 528 538 . 100.0 -3.49(-7.39t00.41)
Test for heterogeneity: 1=10.86, ¥?=9.64, df=4, P=0.05, 1*=58%
-40 -30 -20 -10 0 10
Test for overall effect: z=1.75, P=0.08
Favours Favours
telephone monitoring usual care

* Good quality study

Fig 4| Absolute systolic blood pressure after nurse led telephone monitoring compared with usual care



Nurse led community monitor better BP control
RCTs Systematic rev/Meta-analysis. Clark CE. BMJ 2010;341:c3995

. L. Mean difference Mean difference
Community monitoring Usual care (inverse variance, Weight (inversevariance,
Study Mean SD Total Mean SD Total random, 95% CI) (%) random, 95% CI)
Artinian 2001 1423 121 6 143.3 10.7 9 = 4,7 -1.00(-12.94 to 10.94)
Garcia-Pena 2001 155.1 17.3 345 158.2 16.6 338 - 45.0 -3.10 (-5.64 to -0.56)
liang 2007 129.8 12.1 83 130.7 15.0 B4 — 27.0 -0.90 (-5.03 to 3.23)
Lee 2007 136.2 16.7 91 143.6 15.3 93 — 23.2 740 (-12.031t0-2.77)
Total (95% CI) 525 524 * 100.0  -3.40 (-6.08 to -0.73)
Test for het ity: T2=2.46, ¥*=4.47, df=3, P=0.21, I?=33%
est for heterogeneity ¥ 20 10 0 10 20
Test for overall effect: z=2.49, P=0.01
Favours Favours
community monitoring usual care

Fig 5| Absolute systolic blood pressure after community nurse led interventions compared with usual care for good quality
studies



1" care Nurse led clinics better BP control
RCTs Systematic rev/Meta-analysis. Clark CE. BMJ 2010;341:¢c3995

Mean difference Mean difference
Nurse led care Usual care (inverse variance, Weight (inverse variance,
Study Mean SD Total Mean SD Total random, 95% CI) (%) random, 95% CI)
Change in systolic blood pressure
Hill 2003~ 7.5 222 125 3.4 250 106 = 11.7 -10.90(-17.05 to -4.75)
Kastarinen 2002 (treatment) -6.0 17.3 185 -4.7 14.0 189 —— 265 -1.30(-449101.89)
Kastarinen 2002 (no treatment) -2.0 11.5 175 0.4 10.8 166 —il— 33.6  -2.40 (-4.77 to -0.03)
O'Hare 2004 6.7 21.2 41 2.1 1747 40 = 7.0 -4.60(-13.05to 3.85)
Woollard 1995 -8.0 31.1 46 4.0 168 48 = 5.0 -4.00(-14.17 to 6.17)
Woollard 2003 -3.1 10,0 54 0.2 159 57 —a— 16.2 -3.30(-8.21to1.61)
Total (95% CI) 626 606 —~— 100.0 -3.48 (-5.88to -1.08)
Test for heterogeneity: T=3.00, y’=7.86, df=5, P=0.16, "=36%
Test for overall effect: z=2.84, P=0.005
Change in diastolic blood pressure
Hill 2003~ -10.1 158 125 -3.7 18.6 106 - 8.6 -6.40 (-10.90t0-1.90)
Kastarinen 2002 (no treatment) -2.4 6.7 175 0.4 6.6 166 == 31.3  -2.00(-3.41 to -0.59)
Kastarinen 2002 (treatment) -3.8 8.7 185 -3.7 81 189 — 27.7  -0.100(-1.80t01.60)
O'Hare 2004 -3.1 10.6 22 0.3 10,0 22 5.2 -3.40 (-9.49 to 2.69)
Woollard 1995 -2,0 8.7 46 1.0 B8 48 e 124 -3.00(-6.54 to0.54)
Woollard 2003 -1.8 8.7 54 0.7 80 57 e 148 -1.10(-4.21t02.01)
Total (95% CI) 607 588 -> 100.0 -1.92 (-3.39 to 0.45)
Test for heterogeneity: T'=1.28, y°=8.70, df=5, P=0.12, "=43% ,, A5 .10 -5 o 5 10
Test for overall effect: z=2.55, P=0.01
Favours Favours
nurse led clinics usual care

* Good quality study

Fig 6| Changes in blood pressure with primary care nurse led clinics compared with usual care



MIND-BODY THERAPIES
FOR HYPERTENSION

Systematic Review and Meta-Analysis

Ather Ali, ND, MPH @, David L. Katz, MD, MPH @2 Michael B. Bracken,
PhD, MPH @.

(1)Yale-Griffin Prevention Research Center (2) Department of
Epidemiology and Public Health

Yale University School of Medicine




CAM for HTN - Epidemiology

42% of the public has used CAM.
— Out-of pocket expenses

Mind-Body medicine is one of five major branches of CAM.

— "“Behavioral techniques are employed to augment the mind's
capacity to affect bodily function and symptoms, utilizing varied
modalities such as meditation, prayer, mental healing, and
therapies that use creative outlets such as art, music, or dance.”

30 million users of relaxation techniques including meditation
and yoga, and 10 million users of yoga therapies in 2002.

~3 million (8%) have tried MBT for HTN
— Of these, 25% found MBT “very helpful.”.




IMAGERY Methods Participants Interventions

Crowther 1982 8-week parallel N=34, stable | Training followed by imagery practice (n=12) vs. stress management

Q:Mod Alloc: B unblinded RCT. meds training + imagery (n=12) vs. weekly blood pressure checks (n=10).
Daily practice times not specified.

Yung 2001 8-week parallel n=9, unmedicated | Individual training followed by daily 20-min practice of imagery (n=3)

Q: Mod Alloc: 8 unblinded RCT. Chinese vs. PMR (n=3) vs. stretch release relaxation (n=3).

MEDITATION

Castillo 2000 6-9 month parallel [ n=60, AA adults TM 20 min bid (n=31) vs. health education with 20-min daily leisure

Q: High Alloc: A unblinded RCT. (n=29).

Hafner 1982 8-week parallel n=21, meds/no Training followed by meditation practiced for 30-35 min twice daily

Q: Low Alloc: B unblinded RCT. meds (n=7) vs. meditation + bicfeedback (n=7) vs. no treatment control
(n=7).

Hager 1978 4-week parallel n=30, meds/no Training + meditation 20 min bid, 5 d/wk (n=10) vs. biofeedback

Q: Mod Alloc: B unblinded RCT. meds n=7).

Patel 1985 8 week parallel n=192, adults at | Training + meditation 15-20 min bid (n=86) vs. meditation + health

Q: Low Alloc; B unblinded RCT. high CVD nisk education vs. health education control (n=75)

Schneider 1995 3-mo parallel n=111; AA adults | Training + TM 20 min bid (n=36) vs. PMR vs. partial attention control

Q: High Alloc: B single-blinded (n=38).

RCT.

Seer 1980 S-week parallel n=41, no meds. TM practiced 15-20 min bid (n=14) vs. meditation without mantra

Q: Mod Alloc: B unblinded RCT. (n=13) vs. no treatment control (n=14).

YOGA

McCaffrey 2005 8 week parallel n=61, no meds Training + yoga practiced 3x/week (n=27) vs. education control

Q: Mod Alloc: 8 unblinded RCT. (n=27).

Murugesan 2000 11 week parallel [ n=33, no meds. Yoga 60 min bid, 6 days per week (n=11) vs. meds (n=11) vs. no

Q: Low Alloc: B unblinded RCT. treatment control (n=11).

van Montfrans 1990
Q: Mod Alloc A

8 week parallel
unblinded RCT.

n=35, no meds.

1 hour weekly training in muscle relaxation, yoga exercises, and stress
management x 1 yr (n=18) vs. control relaxation (n=17).

Patel 1975
Q: High Alloc: B

12 week cross-
over, unblinded
RCT.

n=34, meds.

30 min yoga + biofeedback 2x/wk (n=17) vs. general relaxation
control (n=17).




Analysis — Mind-Body Therapies

WMD (random)
95% CI

|
¢ YE T !
i |

WMD 11.52 [5.06, 17.98]

-100 50 0
Favours control

20 100
Favours MBT

Systolic

Total (95% Cl) 2

Test for heterogeneity: Chi* = 33.48,

df =& (F < 0.0001)

?=T6.1%

Test for overall effect: Z =245 (F = 0.0005)

WMD (random)
95% ClI

¢
WMD 6.83 [1.71, 11.95]

-100 .50 0 50 100

Favours control  Favours MBT

Diastolic

Total (95% CI) 272 155
Test for heterogeneity: Chi® = 48.37, df = 8 (F < 0.00001), F = 33.5%
Test for overall effect Z = 2.61 (P =0.009)

Copyright 2007, Ather Ali, ather.ali@yale.edu



Analysis — Meditation

WMD (random)
95% ClI

WMD 5.72 [0.52, 10.91]

50 0 50
Favors control
Systolic

Total (55% Cly 184
Test for heterogeneity: Chi* = 6.07, di = 3(P=0.11), F = 50.6%
Test for overall effect: £ =216 (P = 0.03)

Favors meditation

WMD (random)
95% CI

’

WMD 1.66 [-3.87, 7.19]

50 0 50
Favours control  Favours meditation
Diastolic
Total (95% Cl) 184 1710

Test for heterogenaity: Chi® = 14.51, df =3 (F=0002), F=793%
Test for overal effect: £ = 0.55 (P = 0.56)

Copyright 2007, Ather Ali, ather.ali@yale.edu



Analysis

—YogQa

WMD (random) WMD (random)
95% CI 95% CI
— =
—— —
—
——

<P

WMD 19.07 [7.75, 30.39]

&

WMD 13.13 [3.94, 22.32]

50 0 50 50 0 50
Favours control  Favours yoga Favours control ~ Favours yoga
Systolic Diastolic
Total (25% Cl) 732 72 Total (95% Cl) 73 72

Test for heterageneity: Chi* = 13.65, df =3 (P =0.003), P =T3.0%
Test for overall effect: 7 =330 (F=00010)

Copyright 2007, Ather Ali,

Test for heterogeneity: Chi® = 19,16, df = 3 (P = 0.0003), F=84.3%
Test for overall effect: £ = 2 80 (P = 0.005)

ather.ali@yale.edu



Qigong DBP reduction compared to No RxX.

Stat of research. Ospina MB. Agency for Health Research and Quality Publications June 2007

Table 29. Mixed treatment comparisons on SBP (mm Hg) reductions compared to NT

Intervention Point Estimate 95% Credible Interval Probability of “best” (%)

Tai Chi -12.1 -25.8,1.5 125
Zen Buddhist meditation -12.0 244 0.2 9.1
Yoga -11.8 -19.1, 4.6 1.8
BF -11.4 -32.1,8.5 9.2
Rest/Relaxation -8.5 -22.0,50 1.3
RR -7.4 -24.2, 8.6 0.8
™® 3.4 -13.3,5.9 0.1
WL -3.3 -26.4, 19.3 0.0
PMR 2.2 -12.8,7.7 0.1
HE -1.9 -11.8,7.3 0.0
Mantra meditation (NS) -1.0 -144,12.4 0.6
NT 0.0 NA 0.0

BF = biofeedback: DBP = diastolic blood pressure; HE = health education: NA = not applicable; NS = not specified; NT = no
treatment; PMR = progressive muscle relaxation; RR = Relaxation Response; TM® = Transcendental Meditation®: WL =
waiting list



Qigong decrease SBP in HT:

Meta-analysis of RCT.Guo X.J Altern Comp Med 2008;14:27-37

Review: Qigong for Hypertension
Comparison: 018SBP .
Outcome: 01 SBP decrease Favors Control  Favors Qigong
Study Treatment Control WMD (random) Weight WMD (random)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
01 QA:DRUG H
Li 1994b ngong Vs. 142 29.92 (22.04) 61 28.95 (28.13) . 11.61 0.97 [-6.97, 8.91]
Lv 1987b Med. 39 19.69 (25.44) 36 18.00 (26.83) . 8.e8 1.69[—10.17, 13.55]
Subtotal (95% CI) 181 97 = —— 20.49 1.19[-5.40, 7.79]
Test for heterogeneity: Chi® = 0.01, df = 1 (P = 0.92), F = 0%
Test for overall effect: Z=0.35 (P =0.72)
02 QAEX H
Cheung 2005 ngong VS. a7 10.80 (12.68) 39 11.20 (15.56) 12.75 —0.40 [-6.77, 5.97]
Lv 1987a Exercise a9 19.69 (25.44) 42 24.31 (23.27) < * 9.68 —4.62 [-15.286, 6.02]
Subtotal (95% CI) 76 81 = T 22.43 —1.51 [-6.98, 3.95]
Test for heterogeneity: Chi® = 0.44, df = 1 (P = 0.50), F = 0%
Test for overall effect: Z = 0.54 (P =0.59)
03 QA:NONE
Lee 2003 H 29 15.62 (13.17) 29 —3.10 (15.98) > 11.90 18.72 [11.18, 26.26]
Lee 2004 ngong Vs. 17 14.70 (12.80) 19 —1.70 (16.34) — 1043 16.40 [6.83, 25.97]
Liu 1997 No Med. 25 13.95 (20.01) 11 1.88 (20.99) . 7.23 12.07 [-2.61, 26.75]
Subtotal (95% CI) 71 59 > 2957 17.03 [11.53, 22.52]
Test for heterogeneity: Chi¢ = 0.65, df =2 (P =0.72), F = 0%
Test for overall effect; Z = 6.08 (P < 0.00001)
04 QG:DR&&,
Li 1993 lgong+Med VS a5 27.00 (19.28) 14 15.15 (16.39) —_— 9.15 11.85 [0.41, 23.29]
Li 1994a 143 34.10 (21.74) 61 28.95 (28.13) * = 11.83 5.15 [-2.76, 13.06]
Subtotal (@Mféﬁj 168 75 —eeullm 2078 7.32[0.81,13.82]
Test for heterogeneity: Chi? = 0.89, df =1 (P =0.34), F = 0%
Test for overall effect: Z =2.20 (P =0.03)
1 1 1 1
-0 -5 5 1
Favors contral - Favors traatmant




Qigong decrease DBP In HT:

Meta-analysis of RCT.Guo X.J Altern Comp Med 2008;14:27-37

Raviow: CEQONG oF Hy partans n
Comparlscn: 02 DEP .
Outcome: 01 DEF decromss Favors control  Favors Qigong
Study Traatment ool WD jrardom) Walght WD {rarddom)
or sub-catagory M Maan (S0) N Maan (S0 B5% 0l % B5% 0l
01 QA DRUG i
Ll 198ab Qigong vs,, 1228 {13.61) 33 11.50 {14.46) . 7.45 0.70 [~ £.08, 7.61]
(NREEE Med. 142 14.40 (2.60) 61 11.25 (11.03) ——— 1084 2.15[—0.04, 5.34]
Lv 157D 5 16.24 (16.12) 36 15.03 13.12) - 782 1.21 [-5.42, 7.84]
Subtatal (95% C1) 213 180 e 2591 249 [-0.18, 5.13]
Test for hatemganalty: GhIE =055, df =2 (= 0.76), F=0%
Test for overall effect: Z =1.64 (P =0.07)
02 QAEX ;
Cheuny 2005 ngon_g VSsg £.90(8.72) a0 7.10 (7.83) —_— 10,35 —1.20 [-4.93, 2.53]
Lv 18573 Exercise = 16.24 (16.12) 42 19.31 (17 53) * 7R —3.07 [ 10.40, 4.26]
Subtatal (95% S 76 e —ei—— 1787 —1.59 [-4.91,1.74]
Test for hatemganalty: ChE =020, df =1 (= 0.68), F=0%
Test for overall effect: Z =083 (P =0.55)
08 QA NONE .
Laa 2003 ngong VS. = 5.86 (8.86) 20 —1.38 (7.87) - - 2,81 7.24 [2.08, 11.55]
Lee2004 N5 Med 17 13,80 (5.98) 19 —-310(7.72) = B 16.70 [11.20, 22.20]
Liu 1987 - 5.30 (10,68 11 1.13 (1650 * 473 417 [-6.47, 14.81]
Subtatal (95% C1) T 5o ———mlll 0,95 [2.55, 17.41]
Test for hatemganalty: Chi =240, df =2 (F= 0.01), F = 76.2%
Test for overall effect: 7 = 2,65 (P < 0.008)
04 QCDRUG
L1easa Qigong +Med ¥s. 1214 (12.78) 23 11,50 {14.48) — = 734 .55 [0.28, 12.52]
Ll 1993 Med 25 15.53 (10.49) 14 £.33 (0.94) —— 7A 7.20 [0.57, 13.83]
L1904 VIED. 143 12.00 (10.28) 61 11.25 (11.03) * 10,80 075 [—2.48, 3.09]
Subtatal (95% C1) 210 108 ~ei——— 26,35 4,08 [-0.52, 8.89]
_ [ (%)
Tank bopw mepnwmll sk =7 4 TTA S % S0 - . | . -
-1 -5 0 3 10
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Diet & Exercise CHD 2" prevention

Systematic reiew. Cole JA.Cardiol Res Pract 2011d0i:10.4061/2011/232351

 Aimed to determine effectiveness & included
randomized controlled trials of lifestyle
Interventions, in 1Y care or community
settings, minimum FU 3 months, published
since 1990.

e 21 trials with 10,799 patients were included
* |nterventions: multifactorial (10), educational
(4), psychological (3), dietary (1),

organisational (eg, case managment) (2) &
exercise (1).



Diet & Exercise CHD 2" prevention

Systematic reiew. Cole JA.Cardiol Res Pract 2011d0i:10.4061/2011/232351

Records identified through database searching (n = 268)

&

b= Titles and abstracts of articles Mot CHD specificz 15

i? screened and assessed for Dirug therapy: 57
eligibility (n = 266) Wot lifestyle: 13

Not RCT: 85
Follow-up short : 2
Setting: 4

Records exchided Omtcomes not of interest: 25

in =227} Duplicate: 25

Articles identified for

Screening for eligibility

inclusion in review (1= 39)

Mot lifestyle: 2
Setting: 1
Not RCT: 2

Comparator: 1

Articles excluded after full text

Duplicate: 4

review, with reasons (n = 12) Initial results of trial

iincluded paper on final

results): 1

[ - ... ] Sattine: 1



Diet & Exercise: | all cause mortality

Systematic reiew. Cole JA.Cardiol Res Pract 2011d0i:10.4061/2011/232351

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events  Tofal Events Tofal Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cupples and McKnight 1999 47 342 65 346 18.2% 0.73 [0.52, 1.03] .
De Lorgeril 1999 14 219 4 204 54% 0.54 [0.29, 1.02] —i—
Glannuzzi 2008 341620 43 1621 10.9% 0.79 [0.51, 1.23] —iT
Hamalainen 1995 41 188 56 187 17.7% 0.73 [0.51, 1.03] —H
Munoz 2007 31 515 36 468 10.0% 0.78 [0.49, 1.24] gt
Murchie 2003 00 673 128 670 37.8% 0.78 [0.61, 0.99] B
Total (95% CI) 3557 3496 100.0% 0.75 [0.65) 0.87] ‘
Total events 267 352
| | | |
[ | |

Heterogeneity: Tau? = 0.00; Chi?= 1.22, df =5 (P =.94); I* = 0%
Test for overall effect: Z = 3.89 (P =.0001)

[
001 0.1 1 10
Favours intervention  Favours control

Ficure 2: Effect of interventions on all-cause mortality: comparison of intervention versus control groups.
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Diet & Exercise: |CV mortality

Systematic reiew. Cole JA.Cardiol Res Pract 2011d0i:10.4061/2011/232351

[ntervention Control Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight  M-H, Random, 95% CI M-H, Random, 95% CI
Cupples and McKnight 1994 10 32 2 M6 1L6% 0.36 |0.18, 0.73] —
De Lorgeril 1999 b 219 19 204 8.1% 0.29 (0,12, 0.72] —
Delaney 2008 74 673 G 870 27.2% 0.82 |0.61, 1.09] =
Glannuzzi 2008 18 1620 24 162l 141% 0.75 |0.41, 1.38] —a
Hamalainen 1995 35 188 550 187 23.1% 0.63 [0.44, 0.92] e
Lisspers 2005 1 46 6 4] 1.8% 0.15|0.02, 1.18] .
Munoz 2007 17 515 17 468 12.7% 0.91 |0.47, 1.76] —a—
Ornish 1998 2 28 | 20 1.5% 1.43|0.14, 14.70] .
Total (95% CI) 3631 57 w0 (0,63 [0.47, 0.84] ¢
Total events 163 240

Heterogeneity: Tau? = 0.06; Chiz = 11,51, df =7 (P =.12); I = 39%

Test for overall effect: 7= 3.12 (P=.002)

| T
001 0l

Favours intervention

1

Favours control

FiGure 3: Effect of interventions on cardiovascular mortality: comparison of intervention versus control groups.



Diet & Exercise: | non-fatal H. event

Systematic reiew. Cole JA.Cardiol Res Pract 2011d0i:10.4061/2011/232351

Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
DeLorgeril 1999 MIRevasc 37 219 45 204 9.3% 0.77 [0.52, 1.13] =t
DeLorgeril1999 nonfatalMI 8 219 25 204 4.7% 0.30 [0.14, 0.65] —
Giallauria 2009 3 26 7 26 2.3% 0.43 [0.12, 1.48] —_—
Giannuzzi2008 CABG 45 1620 50 1621 9.2% 0.90 [0.61, 1.34] —u—
Giannuzzi2008 nonfatal MI 23 1620 44 1621 7.7% 0.52 [0.32, 0.86] —
Giannuzzi2008 PCI 144 1620 159 1621 12.2% 0.91 [0.73, 1.12] -
Heller1993 C/angioplasty 11 213 17 237 5.0% 0.72 [0.35, 1.50] —
Heller1993 CABG 29 213 35 237 8.3% 0.92 [0.58, 1.45]
Heller1993 cardcatheter 60 213 730237 11.0% 0.91 [0.69, 1.22 I
Lisspers 2005 10 46 19 41 6.0% 0.47 [0.25, 0.89] —a—
Munoz 2007 92 515 73 468 11.1% 1.15 [0.87, 1.52] -
Ornish 1998 CABG 2 28 5 20 1.6% 0.29 [0.06, 1.33] -
Ornish 1998 nonfatal MI 2 28 4 20 1.5% 0.36 [0.07, 1.76] -
Ornish1998 PTCA 8 28 14 20 5.8% 0.41 [0.21, 0.78] —
Southard 2003 2 53 8 51 1.7 % 0.24 [0.05, 1.08] S——
Wallner 1999 3 28 14 32 2.6% 0.24 [0.08, 0.77] —_—
Total (95% CI) 6689 6660 100.0% O . 6 8 [ O 55 O 84 ] &
Total events 479 592 ’

| | | |

Heterogeneity: Tau? = 0.08; Chi? = 35.36, df = 15 (P =.002}); I? = 58%
Test for overall effect: Z = 3.66 (P =.0003)

| |
0.01 0.1 1 10 100
Favours intervention Favours control



Diet, Exercise & smoking interventions

Systematic reiew. Cole JA.Cardiol Res Pract 2011d0i:10.4061/2011/232351

TABLE 5: Summary of lifestyle risk findings.

Number Number of

of studies Number of Number outcomes with
Outcome . significantly o

with this  outcomes . no significant

improved .

outcome difference
Exercise 21 37 20 17
Diet 15 51 39 12
Smoking 13 20 7 13

Note: we counted Campbell and Murchie as separate studies as the patients
in each were not necessarily the same. Other follow-up studies, Cupples,
Ornish, Vestfold, and Redfern we counted as one study but counted the
outcomes from each time point as different outcomes (hence the 20
outcomes for the 13 studies reporting smoking outcomes).



Diet, Exercise & smoking interventions

Systematic reiew. Cole JA.Cardiol Res Pract 2011d0i:10.4061/2011/232351

e Overall results for modifiable risk factors
suggested improvements in dietary and
exercise outcomes but no overall effect on
smoking outcomes.

* Heterogeneity between trials and generally
poor quality of trials make any concrete
conclusions difficult.

* Beneficial effects observed are encouraging



CVD prevention in ¥- 2011 update

AHA guidelines. Mosca L. Circulation Mar 22,2011

Table 1. Class Il Interventions (Not Useful/Effective and May
Be Harmful) for the Prevention of CVD in Women

X Menopausal therapy

Hormone therapy and selective estrogen-receptor modulators (SERMSs)
should not be used for the primary or secondary prevention of CVD (Class /]
Level of Evidence A).

X Antioxidant Supplements

Antioxidant vitamin supplements (eg, vitamin E, C, and beta carotene) should
not be used for the primary or secondary prevention of CVD (Class /I
Level of Evidence A).

X Folic Acid*

Folic Acid, with or without B6 and B12 supplementation, should not be used
for the primary or secondary prevention of CVD (Class /ll, Level of Evidence A).

X Aspirin for Ml in women <65 years of age

Routine use of aspirin in healthy women <65 years of age is not
recommended to prevent Ml (Class /i, Level of Evidence B).

CVD indicates cardiovascular disease; Ml, myocardial infarction.
*Folic acid supplementation should be used in the childbearing years to
prevent neural tube defects.



CVD prevention in ¥- 2011 update

AHA guidelines. Mosca L. Circulation Mar 22,2011

Evaluation of CVD Risk:

Medical history/family history/pregnancy complication history

Symptoms of CVD

Depression screening in women with CVD

Physical examination including blood pressure, body mass index, waist size
Laboratory tests including fasting lipoproteins and glucose

Framingham risk assessment if no CVD or diabetes

Implement Class I Lifestyle
Recommendations (for all):
e Smoking cessation
DASH-like diet History of Paroxysmal Atrial
Regular physical activity Fibrillation?
Weight management

* & & 9 & @




Is Woman at High Risk of CVD
(having =1 of the following)?

Clinically established CHD
Cerebrovascular disease
Peripheral arterial disease
Abdominal aortic aneurysm
Diabetes mellitus

Chronic kidney disease

10-year predicted CVD risk 210%

No Yes

Implement Class |
Recommendations:
e Warfarin or
e Aspirin or
¢ Dabigatran

Yes

Mo

Recent cardiovascular event, procedure, or
congestive heart failure symptoms?

Yes No
I |
Refer to Implement Class |
cardiac Recommendations:
rehabilitation ¢ Blood pressure control
e LDL-C-lowering therapy
(goal <100 mg/dL)

s [3-Blocker

¢ Angiotensin-converting
enzyme inhibitor/
angiotensin receptor blocker

I

Implement Class I
Recommendations:
¢ Blood pressure control
¢ LDL-C-lowering therapy if 2190
mg/dL

Consider Class I1
Recommendations:
¢ Therapy for high LDL-C,
non-HDL-C and triglycerides
and/or HDL-C in select women
e Aspirin




CVD prevention in ¥- 2011 update

AHA guidelines. Mosca L. Circulation Mar 22,2011

Yes No
| l Consider Class 11
KEiEL L Implement Class | Re?':rsr:mzrnd:;s{ms'
cardiac Recommendations: . '
e - . ¢ Therapy for high LDL-C,
rehabilitation e Blood pressure control ' .
. non-HDL-C and triglycerides
e LDL-C-lowering therapy and /or HDL-C in select
(goal <100 mg/dL) and/or in select women

o B-Blocker *Cispirin

+ Angiotensin-converting

enzyme inhibitor/
angiotensin receptor blocker

Consider Class Il Recommendations:
LDL-C-lowering therapy (goal <70 mg/dL in very high-risk women)
Non-HDL-C-lowering therapy (goal <130 mg/dL in very high-risk women with
recent ACS or multiple poorly controlled cardiovascular risk factors)
Glycemic control in diabetics
Aspirin/antiplatelet agents
Omega-3 fatty acids




CVD prevention in ©- 2011 update

Appendix. Specific Dietary Intake Recommendations

Nutrient Serving

Fruits and vegetables =4.5 cups/d

Fish 2/WK

Fiber 30 g/d (1.1 g/10 g carbohydrate)

Whole grains 3/

Sugar =5/wk (=450 Kcal/wk from
sugar-sweetened beverages)

Nuts, legumes, and seeds =4/wk

Saturated fat <7%/total energy intake

Cholesterol <150 mg/d

Alcohol =1/d

Sodium <1500 mg/d

Trans-fatty acids 0




