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SPRINT - BP levels & CVD Qutcome
Intensive vs Standard BP Control
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=60 to 7’) to sa to 9:1 o >100te  >110 Years
70 110 No. with Data
Standard treatment 4683 4345 4222 4092 3997 3904 3115 1974 1000 274
Intensive treatment 4678 4375 4231 4091 4029 3920 3204 2035 lo4s 286
Mean No. of Medications
. Standard treatment 1.9 18 18 18 18 18 18 18 18 1.9
INVEST: '-";'_" = "_,“’gli_l-m|k1 "E‘%"ixél xc‘,‘E, 2006 Intensive treatment 23 27 28 28 28 28 28 28 28 30

SPRINT Research Group. New Eng J Med, 2015

Intensive Standard

No. of Rate, No. of Rate, P valu
Events %/year Events %/year R EEHE) e

Primary Outcome 243 1.65 319 219  0.75(0.64,0.89) <0.001 O UEXEE AEN QTS urys H
All MI 97 0.65 116 0.78  0.83 (0.64,1.09) 0.19 o Xlﬂ"ol J%ote Bpaote Lhx A
Non-MI ACS 40 0.27 40 027  1.00(0.64,155 099 SHSESE SRS RE A
All Stroke 62 041 70 047  0.89(063,125 050 o E@UXHE flofl MEgEHNME 28 A
All HF 62 041 100 0.67  0.62 (0.45,0.84) 0.002
CVD Death 37 0.25 65 0.43  0.57 (0.38,0.85) 0.005
SPRINT Research Group. New Eng J Med, 2015
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KSH Guideline 2013 vs 2018
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Requirements for Modern
BP Lowering Therapy

= Effective 24hr BP control

= Cardiovascular disease prevention
= Metabolically “friendly”

= Well tolerated

= Fewer tablets is better

= Simple guidelines

I 0]2-82-98 DY sjo|=atel Hlm
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Treated Hypertensive Veterans:

Number of Antihypertensive Meds
Percent Prescribed
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Percent Patients

>3 Meds

Furmaga, et al. J Clin Hypertens. 2008;10:770-78

Adding is More Effective Than Titrating

Combining 2 different classes: 5X > doubling 1 drug’

Incremental systolic blood pressure reduction
ratio of observed to expected additive effects

[Faands crg rom another class Jeoses of same ag
B L E o o
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Thiazide Beta blocker ACE inhibitor Calcium channel blocker Aliciasses

Wald et al. Am J Med 2009;122:290-300
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Combination Therapy Is Superior to Sequential Monotherapy for the
Initial Treatment of Hypertension: A Double-Blind Randomized
Controlled Trial
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‘ 605 patients, untreated, mean age 53yrs, Clinic BP 159/99mmHg ‘

MacDonald T, Williams B, et al. J Am Heart Assoc 2017
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FDC increase persistence and compliance

Meta-analysis of 6 Studies

Study OR (95% Cl)
Dezii 2000 . 1.19(0.83,1.71)
Dezii 2000 . 1.22(0.85,1.75)
Jackson et al. 2006 #2834 (1.67,4.83)
Taylor et al. 2003 - 1.09 (0.80, 1.51)
Gerbino et al. 2004 . 1.28(0.93, 1.75)
Dickson et al. 2008 . 1.29(0.89, 1.89)
[ Overall (I-squared=49.2%, P=0.080) 1.29 (1.11,1.50) ]
T T

5 1 152

Favors Free Combination Favors FDC

Gupta AK, et al. Hypertension. 2010
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=25 FDC vs Free combination

100%

88.8% 89.6%  90.2%

87 3Y

90% 8LZ%

26-59

80% * *
72.1% 70.1% 69.7%
- ‘ I | ‘ I | I | | ]
- | I | | I | . | |
50%
1 2 3 4 5 6 >6
Number of concomitant drugs
 Single-pill combination (n=2,839) B Free combination (n=3,367)
Gerbino & Shoheiber. Am J Health System Pharm 2007
*p<0.0001

Why CCB-ARB Combination?

= CCB/ARB complementary mode of action

= Superior tolerability of ARB

= Wealth of CV outcome data for CCB and ARB

FDC increase normalization of BP

Meta-analysis of 3 Studies

Study OR (95% CI)
Schweizer et al. 2007 = 1.63 (0.93, 2.83)
Ebbutt et al. 1979 " 1.43 (0.76, 2.68)
Mancia et al. 2004 . 1.13(0.78, 1.64)
[ Overall (I-squared=0.0%, P=0.533) 1.30(0.98, 1.71) ]
T

T T
15 2
Favors FDC

5 1
Favors Free Combination

Gupta AK, et al. Hypertension. 2010

Less ADR with CCB+ARB vs CCB

Total Amlo+Val ~ Val Amlo Placebo Total

subjects(n) 1,437 921 460 337 3,155
Peripheral edema (%) 5.4* 21 8.7 3.0 4.6
Headache (%) 4.3 48 76 5.9 5.1
Nasopharyngitis (%) 4.3 4.0 3.5 1.8 3.8
Upper RTI (%) 29 1.4 24 21 2.3
Dizziness (%) 21 24 15 0.9 2.0

*p=0.0138 vs. amlodipine Philipp et al. Clin Ther 2007;29:563-80

RTI = respiratory tract infection

FDC decrease risk of AEs

Meta-analysis of 5 Studies

Study OR (95% Cl)
Schweizer et al. 2007 - 0.50 (0.21, 1.20)
Forrest et al. 1980 . 0.73 (0.43,1.24)

Olvera et al. 1991 1.00 (0.40, 2.47)

Mancia et al. 2004 = 1.31(0.58, 2.99)
Nissinen et al. 1980 L 0.80 (0.39, 1.66)
[ Overall (I-squared=0.0%, P=0.584) 0.80(0.58, 1.11) ]
T T T
5 1 152
Favors FDC

Favors Free Combination

Gupta AK, et al. Hypertension. 2010

Delay SBP Control: Acute CVDs/ Death t
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Hazard ratio
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30 40 50

Months to intensification

Xu et al. BMJ 2015;350:h158




Delay BP F/U:

Initial Combination vs Monotherapy
Incidence of CV outcomes (11% { )

2 13
@ Adjusted OR (95% Cl)
©
s 1.2
E Cardiovascular — 0.89 (0.84 t0 0.95)
1.4
Outcomes ~ Coronary — 0.92 (0.85to 1.00)
1.0
Cerebrovascular ———4——— 0.88 (0.80 t0 0.96)
0.9
0.8 09 1.0 14
0.8
0 2 3 4 5 6 Favors combination therapy  Favors monotherapy
Months to follow-up
< 2.7 Months
Xu et al. BMJ 2015;350:h158
Corrao, G et al. Hypertension 2011;58:566-572.
Combination Therapy vs Add-On HSIQH O] XX
oV ¢ Death od [ = | oa
events or vea
pllena o RH80l Bhk H8T ¥Y > 18T U
vs. Add-on) IRR (95% CI)t PValuet
Al Patients X2 JI1X0o| AtS vy
(1762 Patients in Each Cohort) " 19O, I = I 02 E =
e Wocardal ko (Fmtl  LRE00H = <o u CCB-related edema, diuretic-related hypokalemia |
Stroke/TIA 257vs.284 0.79(0.59- 1.06) —_— 04172 i yp
Hospitalization for Heart Failure 055vs.0.78 054 (0.31 - 0.95) —_— 00311 - — (=3
Overall 334vs.410 062(048-0.80) —— 00002 o H%Rﬂgl fEI'"'HLI' %-‘H'-xol'7| 'EAOFE nglsa" ¢' 9}!|:|'-
Overall (With Death) 358vs.428 066 (0.52-0.84) —— 0.0008 o - AO - "
Excluding Patients with Diabetes or CKD o J_l—xo-lg'%t %gx‘“: -I'_-EE7} %EI'-(FIXEdDCI Slnglepc)
(803 Patients in Each Cohort) vl kel
Acute Myocardial Infarction 024vs.088 012(004-037) —%— 0.0002 L A|-'g'o| ?—l.'lllj °|'.T'_, Hl'g.ol x1 Eﬁi
Stroke/TIA 189vs.258 0.55(0.33-0.91) — 0.0200 i
Hospitalzaton for Heart Failre 0408 041(045-144) —_———— W O tg g,"ﬂ hé." oz *I E."?SI‘E 701 -?—
Overall 239vs.355 0.44(0.28-0.68) — 0.0002
Overal (With Death) 2001368 045(029-089) —— 002 = BET-EO0| W2ct
0 025 05 075 100 125 Al'SiapXI =13 In| ore2 7kA 71
Combination Therapy  Add-on "a Eﬂ E'§". EAo"'LI. A|.° L -LAI .
Better Better x|2L0| X %I
o -I—I [™ —I ._EXI (=]

Gradman AH et al. Hypertension 2013;61:309-318

Evidence-based combination therapy

RAAS
blockade

Diuretic CCB
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Impact of Specific BP-lowering Treatments versus
alternative class on CV Outcomes & Mortality

Studies Intervention Control RR(95%Cl)
Events Patidpants  Events Participants

Major cardiovascular events I
ACE inhibitor 10 5379 31652 9766 50805 e 1.03 (1:00-1.06)
ARB 8 3647 27140 779 29331 = 098 (0-93-102)
B blocker 9 2863 25989 2520 27231 [ # 117 (111-1:24)
[« 21 7857 63693 12808 82904 + 097 (094-0.99)
Diuretic 1 5830 38353 6782 42410 4: 097 (0-94-1:00)
All-cause mortality ‘
ACE inhibitor 14 321 33104 5865 52263 | | 101 (0.97-1:05)
ARB un 2546 29282 2638 31404 J» 099 (0-94-1:04)
B blocker 12 2805 40953 2688 42170 ‘+ 106 (1.01-112)
s 26 5602 76672 8428 95932 i 097 (0:94-1:00)
Diuretic n» 3425 41625 3806 45707 ] 102 (0.97-1.06)

R

05 1 2

Classsuperior ~ Class inferior
topooled comparators  to pooled comparators

Justifies the focus of treatment on ACE-l or ARB, CCB or Diuretic

Ettehad D, et al. Lancet 2016, 387: 957-967

Diuretics
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B-blockers — —/ —_
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a-blockers é\— —\—

66.2 g4

ARB ACE-1 CccB BB Diuretic

B3 3718, MY 14

Hypertension Treatment Strategies

~ NICE,ASH/ISH, JNC8 —

Older*
or Black Patients

[Younger" A ] orﬂ c* \\or: D

J

Younger* ¢ . p Older*
<55yrs (NICE) A 7 C \ oo D 255yrs (NICE)
<60yrs (ASHIISH) ; h 260yrs (ASHIISH)
A5l c (D

) | BB not recommended unless there is
= a specific indi
€ CCBpreferredin | | p "} [ pg not combine ACEi with ARB |
NICE gt ine )

2018 ESC/ESH Uncomplicated HT

Consider monotherapy in
low-risk grade 1 hypertension
orin very old (2 80years)

ACEl or ARB + CCB or diuretic ]
or frailer patients

J

ACEl or ARB + CCB + diuretic J

T Stepb?» " Resistant hypertension e
riple combination "
Jlspirunolacme Add spironolactone (25-50 mg) or other aspecialist

or other drug diuretic, alpha-blocker or beta-blocker

Beta-blockers
Consider BBs, when there is a specific indication for their
use, e.g. heart failure, angina, post-MI, atrial fibrillation, or:
younger women with, or planning pregnancy

‘www.escardio.org/guidelines
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Baseline
(n=314)

Placebo
(n=274)

(n=285) (n=282) (n=285)

Williams B. et al, Lancet 2015
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2018 ESC/ESH Treatment Target Range SHIOMHIO 271 2018 ESH/ESC
o (=] a o
Drug Contraindications
Age group Office SBP treatment target ranges (mmHg) Office DBP Compelling Possible
Soatment Diuretics (thiazides/thiazide-like, eg. chlortha- ® Metabolic syndrome
targetrange lidone and indapamide) © Glucose intolerance
(mmHg) o Pregnancy
® Hypercalaemia
Hypertension + Diabetes + CKD + CAD + Stroke’/TIA ® Hypokalaemia
Beta-blockers © Metabolic syndrome
18- 65 years Target to 130 Targetto 130 | Targetto<140to [ Target to 130 Target to 130 70-79 e din ot sventicxiar ool | e Gl e s
or lower i tolerated | or lower if tolerated 130 ftolerated | or lower i tolerated | or lower if tolerated o Bmdy(ardm heart rate <60 beats per min) @ Athletes and physically active patients
Not <120 Not <120 Not <120 Not <120 Calcium antagonists (dihydropyridines) © Tachyarrhythmia
@ Heart failure (HFrEF, class lll or V)
65-79 years® Target to 130-139 | Target to 130-139 | Target to 130139 | Target to 130-139 | Target to 130-139§  70-79 @ Pre-existing severe leg oedema
{ tlerated if wlerated if olerated iftolerated ifolerated Calcium antagonists (verapari, diltiazem) o Any high-grade sinoatrial or atrioventricular block | e Constipation
5 @ Severe LV dysfunction (LV ejection fraction <40%)
>80years Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139 | Target to 130-139§  70-79 © Bradycardia (heart rate <60 beats per min)
iR fiireg iy {aty i ACE inhibitors -I Pregnancy ! ® Women of child-bearing potential
Office DBP 20-79 7079 7079 079 70-79 o ioneurotic oedema without reliable contraception
o Hyperkalaemia (potassium >5.5 mmol/L)
treatment © Bilateral renal artery stenosis
S g ARBs Pregnancy © Women of child-bearing potential
(mmHg) © Hyperkalaemia (potassium >5.5 mmol/L) without reliable contraception
o Bilateral renal artery stenosis
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