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management of DM & HT
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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 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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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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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
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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

W 3544 yr [ 45-54 yr W 55-64yr W 65-74yr [ 75-84 yr
C D
&
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s 7 £ 7
b i
2 _10- a 104
< =
g -15- - ~15-
< £
gu ~20 % ~20]
£ (¥
V5 ~25-
| Annualy, incident stroke =5-15% Annual |, total death =2 -12% ‘

Highest estimate for effect of salt reduction on systolic BP



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
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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
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— British Hypertension Society
— Association for the Advance of Medical Instrument

— International Protocol ( éuropean)

 www.dableducational.org and
www.bhsoc.org/default.stm.
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Clinical validation o]c Home BT monitors

158

156 —

154

152 \+\
150

~

146 LA s o5 1
AN 0, o LAY @ TAAILLATAY
144 :I/ dl [ %4 v I o a =
4o ATIN o LAY & 1AA28UTAN Y19NU <ao AU
140 | ! ! ! |
D1 D2 Vi D3 Ve

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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SBPM & white coat HT

1 va523 14 12 Au nn 3 hau

* White coat HT 3 Au
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Slow bv*eaﬂf\ing Waining device

Patented respiration sensor
on an elastic belt
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Headphones

Patented RESPeRATE device
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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).
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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




CCB vs. other Anti-HT: all cause death

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

CCBs Other agents Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 CCB vs. diuretic i
ALLHAT 1256 9048 2203 15255 85.1%  0.96 [0.90, 1.03]
INSIGHT 153 3289 152 3280 7.9% 1.01 [D.81, 1.25] —
MIDAS 8 442 9 441 0.5% 0.89 [0.35, 2.28]
SHELL 145 942 122 940 6.3% 1.19(0.95, 1.48] ™
VHAS 5 707 4 707 0.2% 1.25[0.34, 4.64]
Subtotal (95% CI 14428 20629 100.0% 0.98 [0.92, 1.04] [ ]
Total events 1567 2490
Heterogeneity: Chi* = 3.38, df = 4 (P = 0.50); ¥ = 0%
Test for overall effect: Z = 0.69 (P = 0.49)
1.1.2 CCE vs. p-blocker
AASK 22 217 49 441 1.8% 0.91[0.57, 1.47] —_—
ASCOT-BPLA 738 9639 B20 9618 46.6% 0.90[0.82, 0.99] L
ELSA 13 1177 17 1157 1.0% 0.75 [0.37, 1.54] —
INVEST 873 11267 893 11309 50.6% 0.98 [0.90, 1.07] :
Subtotal (95% CI) 22300 22525 100.0%  0.94 [0.88, 1.00]
Total events 1646 1779

Heterogeneity: Chi* = 2.15, df = 3 (P = 0.54); I' = 0%
Test for overall effect: 7 = 1.92 (F = 0.06)

1.1.3 CCB vs. diuretic or f-blocker

CONVINCE 337 8241 319 836l
NORDIL 231 5410 228 5471
STOP-Hypertension-2 362 2196 i69 2213
Subtotal (95% CI) 15847 16045
Total events 930 916

Heterogeneity: Chi* = 0.63,df=2 (P = 0.73); F = 0%
Test for overall effect: Z = 0.59 (P = 0.56)

34.8% 1.07 [0.92, 1.25]
24.9% 1.02 [0.86, 1.23]
40.3%  0.99 [0.87, 1.13]
100.0% 1.03 [0.94, 1.12]




CCB vs. other Anti-HT: Ml

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

Favours experimental  Other agents Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.1.3 CCB vs. diuretic and p-blocker

CONVINCE 133 8241 166 8361 34.7% 0.81 [0.65, 1.02] —

MORDIL 183 5410 157 5471  32.9% 1.18 [0.96, 1.45] T

STOP-Hypertension-2 179 2196 154 2213 32.3% 1.17 [0.95, 1.44)] T

Subtotal (95% CI) 15847 16045 100.0% 1.05 [0.93, 1.19] ’

Total events 495 477

Heterogeneity: Chi* = 7.16, df = 2 (P = 0.03); P = 72%
Test for overall effect: Z = 0.77 (P = 0.44)

2.1.4 CCB vs. ACE inhibitor

AASK 5 217 18 436 1.2% 0.56 [0.21, 1.48)

ABCD 27 235 9 235 0.9% 3.00 [1.44, 6.24)

ALLHAT 798 9048 796 9054 BZ2.4% 1.00 [0.91, 1.10] .
FACET 13 191 10 189 1.0% 1.29 [0.58, 2.868] —
STOP-Hypertension-2 179 2196 139 2205 14.4% 1.29 [1.04, 1.60] —
Subtotal (95% CI) 11887 12119 100.0% 1.06 [0.98, 1.15] [ ]
Total events 1022 972

Heterogeneity: Chi® = 14.29, df = 4 (P = 0.008); I’ = 72%
Test for overall effect: Z = 1.38 (F = 0.17)

.3 CCB vs. ARE

IDNT 27 567 44 579 10.6% 0.63 [0.39, 1.00] ——]
WALUE 313 7596 369 Y649 89.4% 0.85 [0.74, 0.99] ,(
Subtotal (95% CI) §l63 8228 100.0% 0.83 [u.?z* []_QE]

Total events 340 413

Heterogeneity: Chi* = 1.55, df = 1 (P = 0.21); IF = 35%
Test for overall effect: Z = 2.60 (F = 0.009)

0.2 0.5 1 2 5
Favours experimental Favours control




CCB vs. other Anti-HT: Stroke

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

Favours experimental

Other agents

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
3.1.1 CCB vs. diuretic i
ALLHAT 377 9048 675 15255 80.3% 0.94 [0.83, 1.07]

INSIGHT 67 3289 74 3286 11.8% 0.90[0.65, 1.25] —-—
MIDAS 6 442 3 441 0.5% 2.00[0.50, 7.93]

MNICS-EH b 215 8 214 1.3% 0.75 [0.26, 2.12] -
SHELL 37 942 38 940 6.1% 0.97 [0.62, 1.51] .
Subtotal (95% CI) 13936 20136 100.0% 0.94 [0.84, 1.05] &
Total events 493 798

Heterogeneity: Chi* = 1.41, df = 4 (P = 0.84); I’ = 0%

Test for overall effec: Z = 1.07 (P = 0.29)

AASK 9 217 23 441 3.4% 0.80 [0.37, 1.69] e Ea—
ASCOT-BPLA 327 9639 422 9618 93.5% 0.77 [0.67, 0.89] .
ELSI;R I 9 1177 14 1157 3.1% 0.63[0.27, 1.45] .
Subtotal (95% CI) 11033 11216 100.0%

Total events 345 459 u ?? [u E? u BE]
Heterogeneity: Chi* = 0.23, df = 2 (P = 0.89); I = 0%

Test for overall effect: Z = 3.74 (P = 0.0002)

3.1.3 CCB vs. diuretic or p-blocker

CONVINCE 133 8241 118 8361 21.4% 1.14 [0.89, 1.46]) N b
NORDIL 159 5410 196 5471 35.6% 0.82[0.67,1.01) -
STOP-Hypertension-2 207 2196 237 2213 43.1% 0.88 [0.74, 1.05] =
Subtotal (95% CI) 15847 16045 100.0% 0.92 [0.81, 1.03] &
Total events 499 551

Heterogeneity: Chi’ = 4.42, df = 2 (P = 0.11); I’ = 55%

Test for overall effect: Z = 1.48 (P = 0.14)




CCB vs. other Anti-HT: CHF

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

Heterogeneity: Chi‘ = 1.36,df = 2 (P = 0.51); I = 0%

Test for overall effect: Z = 1.88 (P = 0.06)

4.1.4 CCE vs. ACE inhibitor

Favours experimental  Other agents Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M=H, Fixed, 95% CI
4.3 ECB vs. diuretic '>
ALLHAT 706 9048 B70 15255 94.9% 1.37[1.24, 1.51] .
INSIGHT 26 3289 12 3286 1.8% 2.16 [1.09, 4.28] B —
MIDAS 2 442 0 441 0.1% 4.99 [0.24, 103.61]
NICS-EH 0 215 3 214 0.5% 0.14 [0.01, 2.74] +
SHELL 23 942 19 940 2.8% 1.21 [0.66. 2.201 _ ——"—
Subtotal (953% CI) 13936 20136 100.0%
Total events 757 904 1'3? [1'25" 1'5 1]
Heterogeneity: Chi’ = 4.84, df = 4 (P = 0.30); P = 17%
Test for overall effect: Z = 6.66 (P < 0.00001)
4.1.2 CCB vs. B-blocker
AASK 8 217 22 441 8.4% 0.74 [0.33, 1.63] -
ASCOT-BPLA 134 9639 159 9618 91.6% 0.84 [0.67, 1.06] !—
Subtotal (95% CI) 9856 10059 100.0% 0.83 [0.67, 1.04]
Total events 142 181
Heterogeneity: Chi’ = 0.09, df = 1 (P = 0.76); IF = 0%
Test for overall effect: Z= 1.64 (P = 0.10)
4.1.3 CCB vs. diuretic and p-blocker
CONVINCE 126 8241 100 &361 30.2% 1.28 [0.98, 1.66] — i
NORDIL 63 5410 53 5471 16.1% 1.20 [0.84, 1.73] —
STOP-Hypertension-2 186 2196 177 2213 53.7% 1.06 [0.87, 1.29] -t
Subtotal (95% CI) 15847 16045 100.0% 1.15 [0.99, 1.33]
Total events 375 330

0.2 0.5 1 2 5
Favours experimental Favours control



CCB vs. other Anti-HT: CV death

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

Favours experimental Other agents Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Welght M-H, Fixed, 95% CI M=H, Fixed, 95% CI
5.1.1 CCB vs. diuretic
ALLHAT 592 9048 992 15255 92.9% 1.01[0.91, 1.11] i
INSICHT 60 3289 52 3786 6.5% 1.15 [0.80, 1.67] N
MICS-EH 2 215 0 214 0.1% 4.98[0.24, 103.086]
WHAS 5 707 4 o7 0.5% 1.25[0.34, 4.64)
Subtotal (95% CI) 13259 19962 100.0% 1.02 [0.93, 1.12] %
Toal events 659 L0448
Heterogeneity: Chi® = 1.64, df = 3 (P = D.65); ¥ = 0%
Test for overall effect 7 = 0.40 (P = 0.69)
AASK 7/ 217 12 441 1.0% 1.19[0.47, 2.97]
ASCOT-BPLA 263 95639 342 9618 43.4% 0.77 [0.66, 0.90] =
ELSA 4 1177 § 1157 1.0% 0.49 [0.15, 1.63] 4
INVEST 431 11267 431 11309 54.6% 1.00[0.88, 1.14] _ . &
Subtotal (95% CI) 22300 22525 1000% .90 [0.81, 0.99] L
Total events 705 793
Heterogeneity: Chi* = 7.89, df = 3 (P = 0.05); F = b2%
Test for overall effect £ = 2.12 (F = 0.03)
5.1.3 CCB vs. diuretic or p-blocker
COMVINCE 152 8241 143 B3igl 29.8% 1.08 [0.86, 1.35] ——
MOR.DIL 131 5410 115 5471 24.0% 1.15[0.90, 1.48)] TR
STOP-Hypertension-2 212 2196 2410 2213 4b.2% 0.97[0.81, 1.16] t
Subtotal (95% CI) 15847 16045 100.0% 1.04 [0.92, 1.18]
Total events 495 479
Heterogeneity: Chi* = 1.40,df = 2 (P = 0.50); IF = 0%
Test for overall effect Z = 0.70 (P = 0.49) 012 0:5 1' é' é

5.1.4 CCB vs. ACE inhibitor

Favours experimental Favours control
|



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.



Tight BP control: benefit or harm ?



Action to Control CardiOvasc. Risk in DM

ACCORD study group. N Engl J Med 2010;362:1575-85

* 4733 pts ¢ T2DM,randomly assigned to
Intensive Rx: systolic BP < 120 mmHg, or
Standard Rx: systolic pressure <140 mmHg.

* 1Y composite outcome:nonfatal Ml, nonfatal
stroke, or CV death.

 Mean follow-up 4.7 years.



Action to Control CardiOvasc. Risk in DM
ACCORD study group. N Engl J Med 2010;362:1575-85
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0 1 2 3 4 5 6 7 8
Years since Randomization
Mean No. of Medications
Prescribed
Intensive 3.2 34 3.4 3.5 3.5 3.5 34 34
Standard 19 2.1 2.1 2.2 2.2 2.3 2.3 2.3
No. of Patients
Intensive 2174 2071 1973 1792 1150 445 156 156
Standard 2208 2136 2077 18e0 1241 504 203 201

Figure 1. Mean Systolic Blood-Pressure Levels at Each Study Visit.

I bars indicate 95% confidence intervals.



Action to Control CardiOvasc. Risk in DM

A Primary Outcome B Nonfatal Stroke
1.0+ 1.0+
0.2 Standard 0.2
£ 0.3+ £ 084
o 0.1 . 0.1
o Intensive K
2 0.0 1 T T T T T T T T 3 0.0 1 I T T T T T T T
5 ol 012345678 £ o4l 012345673
g_ 1 P00 s "M poom
&
a 0.2 & 0.2
—
—— e —— —— e
UD T T T T T T T T OU | I I L T T T
0 1 2 3 4 5 6 7 & a 1 2 3 4 5 & 7 &
Years Years
Mo. at Risk Mo. at Risk
Intensive 2362 2273 2182 2117 1770 1080 298 175 &0 Intensive 2362 2291 2223 2174 1341 1128 313 136 &8
Standard 2371 2274 21%6 2120 17923 1127 358 195 108 standard 2371 2287 2235 2136 1879 1196 382 215 114
C Monfatal Myocardial Infarction D Death from Cardiovascular Disease
1.0+ 0.3 1.0+ 0.2
T 0.2 T 0.8
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£ 0.6 Intensive £ 06 S risive
2 Q0 1 T T T T T T T T 2 0.0 1 T T T T T T T T
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a 0.2+ & 02+
0.0 I T T T T T T T 0.0 I T |= T T T T T
0 1 2 3 4 5 6 7 5 0 1 2 3 4 5 & 7 i
Years Years
No. at Risk Mo. at Risk
Intensive 2362 2278 21%0 2133 1787 1087 25% 177 &2 Intensive 2362 2304 2252 2201 1570 1143 317 138 %1
Standard 2371 2278 2208 2141 181% 1145 385 201 112 Standard 2371 2313 2268 2218 1922 1220 393 221 118




Action to Control CardiOvasc. Risk in DM

ACCORD study group. N Engl J Med 2010;362:1575-85
Intensive Therapy Standard Therapy

Variable (N=2362) (N=2371) P Value
Serious adverse events — no. (%) T
Event attributed to blood-pressure medications 77 (3.3) 30 (1.27) <0.001
Hypotension 17 (0.7) 1 (0.04) =<0.001
Syncope 12 (0.5) 5 (0.21) 0.10
Bradycardia or arrhythmia 12 (0.5) 3 (0.13) 0.02
Hyperkalemia 9 (0.4) 1 (0.04) 0.01
Angioedema 6 (0.3) 4 (0.17) 0.55
Renal failure 5 (0.2) 1 (0.04) 0.12
End-stage renal disease or need for dialysis 59 (2.5) 58 (2.4) 0.93
Adverse laboratory measures — no. (%)
Potassium <3.2 mmol/liter 49 (2.1) 27 (1.1) 0.01
Potassium >5.9 mmol/liter 73 (3.1) 72 (3.0) 0.93
Elevation in serum creatinine
1.5 mg/dl in men 304 (12.9) 199 (8.4) <0.001
>1.3 mg/dl in women 257 (10.9) 168 (7.1) <0.001

Estimated GFR <30 ml/min/1.73 m? 99 (4.2) 52 (2.2) <0.001




Tight systolic BP control in DM+CAD

Cooper-DeHoff RM.JAMA 2010;304:61-8

Subgroup analysis of 6400 of 22 576 participants in
INternational VErapamil SR-Trandolapril Study. > 50 yrs old €
DM & CAD. Sep 1997 - Dec 2000 in 14 countries through Mar
2003 ¢ extended follow-up through Aug 2008 through
National Death Index for US participants.

1st-line either CCB or 3-blocker followed by ACE-inh, diuretic,
or both to systolic <130 & diastolic < 85 mm Hg.

Tight systolic control: <130 ; usual control:130 to < 140;
uncontrolled >140 mm Hg

15t occurrence of all-cause death, nonfatal MlI, or stroke.
16 893 patient-years of follow-up



Tight systolic BP control in DM+CAD

Cooper-DeHoff RM.JAMA 2010;304:61-8

i £all q h‘m' Overall log-rank P <.001
Irst occurrence of all-cause death, Tight control vs usual control log—rank P=.19
nonfatal myocardial infarction, or
nonfatal stroke. D
S~ 30-
% Systolic blood
o pressure control
E Uncontrolled
I._I.:P_J o4 | TTTTT Tlght
@ ——— Usual -
= ¥,
© o
= .
5
(_‘} -10_
1 I I I I I I ]
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Time to Event, y
No. of patients at risk
Systolic blood
pressure control
Uncontrolled 2175 2037 1981 1918 1801 1289 821 353
Tight 2260 2203 2144 2087 1970 1153 538 178
Usual 1970 1918 1876 1834 1730 1175 668 272



All cause death in DM+CAD

US Cohort. Cooper-DeHoff RM.JAMA 2010;304:61-8
Figure 3. Adjusted Risk of All-Cause

Mortality
10 . .
: Optimal systolic BP control
o . 130-139 mmHg.
E i
3 o
¢ |1 I
] 1
Ofi_

MNo. at risk

<110 110- 115- 120- 125-

<115 <120 <125 <130
Systolic Blood Pressure, mm Hg
35 08 306 757 1059

MNo. of deaths 12 17 38 69 112



J curve in Hypertension control ?



MI & stroke stratified by DBP

INVEST: international Verapamil-Trandolapril. Messerli FH. JACC 2009;54:1827

(%) of MIf Stroke

cidence

In

m Stroke

ke

(%) of MI/ Stro

idence

Inc




J-curve: Low DBP & adverse end pts
INVEST: international Verapamil-Trandolapril. Messerli FH. JACC 2009;54:1827
Summary of Clinical Studies Reporting Association Between Low DBP and Adverse End Points

J-Curve Relationship for DBP and Event

First Author/ Mean Mean Includes Mean —
Study Mame Age Entry DBP Subjects Follow-Up / \ Total Mortality J-Point DBP
(Ref. #) Year Subjects (n) (yrs) {mm Hg) With CVD (yrs) mi Stroke or Non-CV Events (mm Hg)
Cruickshank (T) 1987 902 55 109 Yes 6.1 / Yes \ No Mo 85-90 (in ischemic
patients only)
Fletcher (41) 1988 2,145 51 107 Yes 4.0 Yes No Mo 86-91
Abernethy (42) 1986 10,053 51 90-104 Yes 4.0 — — Yes *28
Waller (43) 1988 3,350 50 110 Yes 6.5 Yes No Mo 91-98
Coope (44) 1986 884 68 98 Yes 4.4 Yes — — 80-89
Stewart (&) 1979 169 44 124 No 6.3 Yes — — 100-109
Alderman (45) 1989 1,765 51 102 Yes 4,2 Yes Mo — 84-88
Staessan (46) 1989 840 7l 101 Yes 4.7 Yes Yes Yes 90-95
IPPPSH (47) 1985 6,357 52 108 No 4.0 Yes — — 92
ANBP (48) 1981 3,931 50 101 No 4.0 Yes Yes — 85-89
Wilhelmsen (49) 1987 6,669 40-60 107 No 39 Yes Yes Yes 86-89
Samuelsson (50) 1990 G686 52 106 Yes 12.0 Yes Yes — 81
McCloskey (51) 1992 912 30-79 104 Yes 3-21 Yes Mo — 84
Lindblad (16) 1994 2,574 59 92 Yes 7.4 Yes — — 90-95
Somes (33) 1999 4,736 72 7 Yes 5.0 Yes Yes — 60-65
Hasebe (52) 2002 234 64 88 Yes 6.0 Yes — — 95-104
Pastor-Barriuso (53) 2003 7.830 54 82 No 15.0 Yes Yes — 80
fanchetti (54) 2003 18,790 62 100-115 No 38 Yes No Yes (in smokers anly) 80-85
Pepine (55) 2003 22,576 66 86 Yes 2.7 Yes Yes Yes 76.4-85.8
Kannel (36) 2004 7.798 35-80 — Mo 10.0 Yes Yes Mo 80-89
Lubsen (38) 2005 7.661 63 80 Yes 4.9 \ Yes ‘ Yes Yes —




Ongoing Telmisartan Alone & in Combination With
Ramipril Global Endpoint Trial Study., HT 2009;27:1360 -1369.

J-Curve effect between SBP cardiovascular and stroke complications
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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 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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