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Learning Objectives N/\,/\

* Single pill combination as a first line treatment

e Review the SPRINT recommendation

* Hypertension in women and in men




Proportion of Deaths Attributable to Leading

Risk Factors Worldwide

High blood pressure

Tobacco use

High blood glucose

Physical inactivity

Overweight and obesity

High cholesterol

Unsafe sex

Alcohol use

Childhood underweight
Indoor smoke from solid fuels
Unsafe water, sanitation, hygiene
Low fruit and vegetable intake
Suboptimal breastfeeding
Urban outdoor air pollution
Occupational risks

Vitamin A deficiency

Zinc deficiency

Unsafe health-care injections
Iron defidiency

Il Highincome
[ Middle income
Low income

0 1000 2000 3000 4000 5000 6000
Mortality in thousands (total: 58.8 million)

*SBP >115 mmHg
Ezzati M, et al. Lancet 2002;36034:1347-60
http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks
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Visits to Physician Offices in Canada

Leading diagnoses

HYPERTENSION Depression Diabetes Routine exam URTI
Source: IMS HEALTH Canada 2002. http://www.imshealthcanada.com/
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Number of drugs

Single Pill Combination as a First Line Treatment




Single Pill Combination-based Treatment Leads To

* Improved adherence (and decreased medical resource utilization)

Taylor AA, Shoheiber O. Congest Heart Fail. 2003,;9:324-32
Sherrill B, et al. J Clin Hypertens. 2011,;13:898-909

* Improved BP control
Feldman RD, et al. Hypertension. 2009,53,;646-53
Egan BM, et al Hypertension 2012;59:1124-31

* Faster BP control
Gradman AH, et al. Hypertension 2013,61:309-18

* Fewer adverse effects (synergy/dose dependent)
Law, M R et al. BMJ 2003;326:1427

* Reduced hypertension-related CV complications

Corrao G, et al. Hypertension. 2011,58:566-72
Gradman AH, et al. Hypertension 2013,61:309-18

Improved Adherence

Meta-analysis: SPCs and Adherence

Study or Single Pill Free Equivalent Mean Difference Mean Difference
Subgroup Mean SD N Mean SD N _Weight IV, Random, 95% CI IV, Random, 95% CI
Naive patients

Brixner 2008 642 5867 1628 576 3021 561 142% 6.60 [2.81, 10.39) —
Jackson 2008 731 3542 619 605 3542 65 103% 12.60 [3.55, 21.65)

Subtotal (95% C1) 2247 626 24.5% <

Heterogeneity: Tau? = 5.47; Chi* = 1.44, df = 1 (P= 0.23); P = 30%
Test for overall effect: Z = 3.11 (P = 0.002)

Experienced patients
Dickson 2008 586 3542 3363 481 3542 713 147% 10.50 [7.64, 13.36) —
Dickson-elderly 2008 634 204 2336 49 234 3368 152% 14.40 [12.97, 15.83) -
Gerbino 2007 879 3542 2839 692 3542 3367 15.1% 18.70 [16.93, 20.47) -
Hess 2008 769 3542 7224 544 3542 7225 153% 2250 [21.34, 23.66) -
Taylor 2003 808 3542 2754 738 3542 2978 15.1% 7.00(5.16. 8.84 -

Subtotal (95% CI) 18516 17651 75.5% T

Heterogeneity: Tau? = 41.31; Chi® = 236.93, df = 4 (P < 0.00001); ¥ = 98%
Test for overall effect: Z = 5.05 (P < 0.00001)

Total (95% CI) 20763 18277 100.0% 13.31[8.26, 18.35) -
Heterogeneity: Tau? = 42.94; Chi = 264.57, df = 6 (P < 0.00001); I* = 98%
Test for overall effect: Z = 5.17 (P < 0.00001)

Test for subgroup differences: Chi® = 26.20, df = 1 (P < 0.00001), ¥ = 96.2%

20 10 0 10 20
Favors free equivalents  Favors single pill

Sherrill B, et al. J Clin Hypertens. 2011;13:898-909




Improved BP control

BP Control in Previously Untreated Patients with HTN
During the Initial Treatment Year

Age, 10 Years
Female/Male
BMI, 5 Kg/m2
SPC/MONO
FREE/MONO
SBP, 10 mm Hg
DBP, 5 mm Hg
CKD o
Diabetes tef
CvD

1]

—— HR 1.53,95% ClI 1.47-1.58
el HR 1.34,95% CI 1.31-1.37

Depression
Visits/Year

OII

Therapetic Inertia, 10%
Mean Dose Equiv

Final # BP Pills

Final # BP Med Cats e

05 06 07 08 09 10 11 12 13 14 15 16 1T7Benefitin blackandwhitepts
Worse BP Control Better BP Control

180 practice sites; 106,621 pts with HTN

Egan BM, et al Hypertension 2012;59:1124-31

Combination Therapy Versus Monotherapy in Reducing Blood
Pressure: Meta-analysis on 11,000 Participants from 42 Trials

David S. Wald, MD, Malcolm Law, FRCP, Joan K. Morris, PhD, Jonathan P. Bestwick, MSc, Nicholas J. Wald, FRS

— Comparing ASBP from combining any 2 drug classes (thiazides, -blockers, ACEls, CCBs)

vs. doubling dose of 1 drug alone
1.01
0.89
0.37
0.22
CcCB All
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®m Combine ®m Double
* BP reduction from combining 2 drugs is additive — and is 5 times
greater than doubling the dose of 1 drug
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Wald DS, et al. Am J Med. 2009;122:290-300 AIctLA
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Options to Intensify HTN Pharmacotherapy

0 Ramipril
5mg
-10
“DOUBLE” /

Ramipril
10 mg

\ “COMBINE”

Ramipri

5mg

Low Dose Combination Treatment & BP Lowering

* Dose response curves for efficacy are relatively flat

* 80% of the BP-lowering efficacy is achieved at half-
standard dose

* Combinations of low doses have additive BP-lowering
effects and reduce adverse effects

Law MR, et al. BMJ 2003;326:1427
Value of low dose combination treatment with blood pressure lowering drugs: analysis of 354 RCTs




Faster BP Control

Combination Therapy in First-line was Associated
with Faster BP Control

* Newly diagnosed patients initiated on combination therapy vs.
standard care

* Usage of combination therapy in first-line

o H — Combination Theraj Add-on
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Gradman AH, et al. Hypertension 2013;61:309-18

Faster BP control is associated with better prognosis

1 year post HTN diagnosis, patients with BP > 140/90 mmHg have more CV events,
over 38 months of follow-up, compared to patients with BP < 140/90 mmHg

Event RR (95%Cl) 140/90+ vs. <140/90

cv 1.30 (1.01-1.69),0.04

il 1.41 (1.01-1.96),0.04

Stroke  1.25(0.85-1.82),0.26 ¢
[ | | | |

038 1.1 14 1.7 20

]

Adequate BP control within the 1st year after HTN diagnosis is associated with less
CV events over 3 years

O'Connor PJ, et al. Diabetes Care. 2013;36:322-7




Fewer Adverse Effects

At low doses the adverse effects of most antihypertensives
approach those of placebo

Calcium Channel Blockers Thiazides

0 — i

14 12 1 2 4

Law, MR et al. BMJ 2003;326:1427

Reduced HTN-related CV complications

Combination Therapy in First-line was Associated With CV Protection

Incidence Rate*

(Combination Therapy
vs. Add-on) IRR (95% CI)t P-Valuet
All Patients
(1762 Patients in Each Cohort)
Acute Myocardial Infarction 0.45vs. 0.99 0.19 (0.10 - 0.34) —— <.0001
Stroke/TIA 257 vs. 2.84 0.79 (0.59 - 1.06) —_— 0.1172
Hospitalization for Heart Failure 0.55 vs. 0.78 0.54 (0.31 - 0.95) - 0.0311 i 34% in CV events
Overall 3.34vs. 4.10 0.62 (0.48 - 0.80) by 0.0002
Overall (With Death) 3.58vs. 4.28 0.66 (0.52 - 0.84) — 0.0008
Excluding Patients with Diabetes or CKD
(803 Patients in Each Cohort)
Acute Myocardial Infarction 0.24 vs. 0.68 0.12(0.04-0.37) +—®%—— 0.0002
Stroke/TIA 1.89 vs. 2.58 0.55 (0.33- 0.91 _— 0.0200 .
Hospitalization for Heart Failure 0.34 vs. 0.63 0.41 EOJS- 1.14; 0.0875 ¢ 55% in CV events
Overall 2.39vs. 3.55 0.44 (0.28 - 0.68) — 0.0002
Overall (With Death) 2.49vs. 3.68 0.45 (0.29 - 0.69) L 0.0002
0 0.25 0.5 0.75 1.00 1.25
Combination Therapy Add-on
Better Better

Initial combination therapy was associated with a significant 34%
reduction in CV events

Gradman AH, et al. Hypertension 2013;61:309-18




Single Pill Combination-based Treatment Leads To

* Improved adherence (and decreased medical resource utilization)

Taylor AA, Shoheiber O. Congest Heart Fail. 2003,;9:324-32
Sherrill B, et al. J Clin Hypertens. 2011,;13:898-909

* Improved BP control
Feldman RD, et al. Hypertension. 2009,53,;646-53
Egan BM, et al Hypertension 2012;59:1124-31

* Faster BP control
Gradman AH, et al. Hypertension 2013,61:309-18

* Fewer adverse effects
Law, M R et al. BMJ 2003;326:1427

* Reduced hypertension-related CV complications

Corrao G, et al. Hypertension. 2011,58:566-72
Gradman AH, et al. Hypertension 2013,61:309-18

®The 2019 WHO added single pill combination to the
Essential Medicines List, considering treatment with SPC as
the emerging best practice!

® The latest 2020 ISH guidelines endorsed the single pill
combination as a preferred strategy for initial two-drug
combination treatment of hypertension to improve
efficiency, speed, and BP control rates?

1.WHO/MVP/EMP/IAU/2019.05
2.Unger T et al. J Hypertens. 2020;38(6):982—-1004




Hypertension Canada Guideline

First-line Treatment of Adults with Systolic/Diastolic Hypertension
Without Other Compelling Indications

TARGET <135/85 mmHg (automated measurement method)
INITIAL TREATMENT

Health behaviour management

I I I I I P
. . 1
himaer || ace ARB S — R Beta- Single pill
blocker* combination™

I * Longer-acting (thiazide-like) diuretics are preferred over shorter-acting (thiazide) diuretics

*BBs are not indicated as first line therapy for age 60 and above

$Renin angiotensin system (RAS) inhibitors are contraindicated in pregnancy and
caution is required in prescribing to women of child bearing potential

**Recommended SPC choices are those in which an ACE-1 is combined with a CCB,
an ARB with a CCB, or an ACE-I or ARB with a diuretic

Review the SPRINT Recommendation

SPKINT




The NEW ENGLAND JOURNAL of MEDICINF

Sm I ‘ ORIGINAL ARTICLE

Systolic Blood Pressure Intervention Trial

A Randomized Trial of Intensive versus
Standard Blood-Pressure Control

The SPRINT Research Group?®

This trial looked at the effect of intensive SBP control (<120 mmHg) vs standard
control (<140 mmHg) in 9361 hypertensive patients without DM or previous stroke
followed for a mean of 3.26 years in the US (study stopped prematurely)

Major Inclusion Criteria

>50 years old

SBP 130 to 180 mmHg (depending on treatment)
Additional CVD risk

- Clinical or subclinical CVD

- CKD (eGFR 20 to <60 ml/min/1.73m2)

- Framingham risk score for 10-year CVD risk > 15%
- Age 275 yearsold

SPRINT Research Group. N EnglJ Med. 2015;373:2103-16

Major Exclusion Criteria

Stroke

Diabetes

Polycystic kidney disease

Heart Failure (symptoms or EF < 35%)
Proteinuria > 1g/d

CKD with eGFR <20 ml/min/1.73m2
Adherence concerns

SPRINT Trial Design

* Patients (n=9361), age >50 years, with SBP >130
mm Hg and CV risk (but without diabetes)

assigned to:

O SBP target <120 mm Hg (intensive treatment),

or

O SBP target <140 mm Hg (standard treatment)

* Primary composite outcome: MI, other acute

coronary syndromes, stroke, HF, or death from CV

Causes

SPRINT Research Group. N Engl J Med. 2015;373:2103-16

SPRINT




SBP in the 2 Treatment Arms
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Years

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 1048 286
Mean No. of Medications
Standard treatment 1.9 1.8 1.8 1.8 1.8 18 1.8 1.8 1.8 1.9
Intensive treatment 2.3 2.7 2.8 2.8 2.8 2.8 2.8 2.8 2.8 3.0

SPRINT Research Group. N Engl J Med. 2015;373:2103-16

SPRINT Results

Intensive group | Standard group | HR
(p value)
Standard treatment 139.7 mmHg 134.6 mmHg

Intensive treatment 139.7 mmHg 121.5 mmHg All SAE 1793 (38.3%) 1736 (37.1%)  1.04(0.25)
Hypotension 110 (2.4%) 66 (1.4%) 1.67 (0.001)
Primary outcome All-cause mortality CV mortality Heartfailure
" . ; ~Syncope 107 (2.3%) 80 (1.7%) 1.33 (0.05)
Electrolyte o
= B — 144 (3.1%) 107 (2.3%) 1.35(0.02)
S
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T Acute kidney 1.66
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E g -38%
S -43% P<0.002
€ P<0.005

Primary outcome: composite of MI, ACS not resulting in MI, acute
decompensated HF, or CV death

SPRINT Research Group. N Engl J Med. 2015;373:2103-16




SPRINT in Summary %

= To attain the BP goal in the intensive group, patients were on average on
3 antihypertensive medications

= |ntensive BP control led to
= 25% reduction in primary endpoint (HR 0.75, 0.64-0.89) — NNT 61
= 27% reduction in all-cause mortality (HR 0.73, 0.60-0.90) — NNT 90

= No overall difference in serious adverse events (SAEs) between
treatment groups but SAEs associated with hypotension, syncope,
electrolyte abnormalities and acute kidney injury/failure were more
common in the intensive group

= Qverall, benefits of more intensive BP control exceeded the
potential harm

SPRINT Research Group. N Engl J Med. 2015;373:2103-16

Implications of SPRINT in the Long Run %

Given the benefit of more intensive treatment,
there is an even greater need for tailoring Rx
regimes to minimize clinical inertia and
nonadherence




HC Guideline post-SPRINT

2016

For high-risk patients, aged > 50 years, with SBP levels >130
mm Hg, intensive management to target a SBP <120 mm Hg
should be considered

Intensive management should be guided by automated
office BP measurements

Patient selection for intensive management is recommended
and caution should be taken in certain high-risk groups

Leung AA, Nerenberg K, Daskalopoulou SS, et al; CHEP Guidelines Task Force. Can J Cardiol. 2016;32:569-88

BP Pharmacologic Treatment Thresholds & Targets
in Subjects with HTN

Population BP Thresholds BP Targets
(SBP/DBP, mmHg) (SBP/DBP, mmHg)

High-risk (SPRINT >130/NA <120/NA
population)*

Diabetes mellitus >130/80 <130/80
Moderate-risk” >140/90 <140/90

Low-risk (no TOD or CV risk >160/100 <140/90
factors)

>140/90 <140/90

# Based on AOBP
*AOBP threshold >135/85 mmHg

Daskalopoulou SS, et al; Hypertension Canada. Hypertension. 2018;71:976-8




HTN in Women and in Men

Global Deaths Attributable to High SBP, 1990-2016

Global Death Rate Due to High SBP (=110-115 mg/Hg) Declined by 1.35% (Annualized) From 1990 to 2016*
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Prevalence of Hypertension in Adults by Age & Sex %
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* Men have a higher prevalence of HTN compared to women of the
same age until the sixth decade of life

» Age-adjusted prevalence of HTN (both diagnosed and undiagnosed)
is 75% for older (265 y) women and 65% for older men

Mozaffarian D, et al. Circulation. Heart Disease and Stroke Statistics—Update, 2016;133:e38-e360

Control Rates in Canadian Women (2007-2017)

Worsening Hypertension Awareness, Treatment, and NA/A
ASCULAR
Health Uni
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Figure 1. Canadian (A) prevalence, (B) awareness, (C) treatment, and (D) control rates overall and by gender.

Leung AA, et al. Can J Cardiol 2020;36:732-9




Lowest Prevalence of Hypertension Treatment and Control in
feaing

Women Aged 70-79

percent
Women, 60 to 69 Women, 70 to 79 Men, 60 to 69 Men, 70to 79

. T
. ITreuoet
L

M Treated, controlled " Treated, not controlled *' Untreated, not conirolled

Source: 2007 to 2009, 2009 to 2011, 2012 to 2013, and 2014 to 2015 Canadian Health Measures Survey, combined.

Bushnik T, et al. Health Rep 2018;29:3-10

Hypertension in Women and Men

HTN is a greater burden for women than men

* More women than men with HTN develop adverse pathophysiologic
consequences, including:

* LVH

 diastolic dysfunction

* HF (HFpEF)

* increased arterial stiffness
* diabetes

* CKD

* For each 10 mmHg increase in SBP, the effect size for increased risk of CVD
is 25% for women and 15% for men (meta-analysis)

Wenger NK, et al. J Am Coll Cardiol 2018;71:1797-813
Wei YC, et al. PLoS One 2017;12:e0170218




Risk Factors for Hypertension in Women and Men

e Common risk factors

* Excess weight

* 20-30% of HTN is related to overweight/obesity,
with 2-6-fold increase in HTN prevalence when overweight

Physical inactivity
Increased salt intake
Diabetes

Alcohol abuse

* OSA

 Sex-specific processes

Wenger NK, et al. J Am Coll Cardiol 2018;71:1797-813

Hypertension in Women Across the Lifespan A\/\//\
ASCULAR

Health Uni




RAQ: IRSIDE THE OCLUPATION / THE SEARCH FOR SADDAM |

Menopause

Lactation

Pregnancy

Oral

contraceptives
Menstrual

cycle
Menarche
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Hypertensive disorders
of pregnancy represent
a spectrum ranging in
severity from
gestational HTN, to PrE,
to severe PrE (i.e.,
eclampsia] and HELLP
syndrome

Pre-cclampsia

Hypertension
Edema  Proteinuria
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Headaches ~ HELLP

Seizures  syndrome

Normotensive

Endothelial
dysfunction




Hypertension in Preghancy

(2.7-5.1) of chronic HTN (and 1.8-fold increased risk of
DMT2; 1.3-2.6) within 10 y postpartum — up to 1/3 of
women with HDP

(S\ * Women with a Hx of PrE have a 3.7-fold increased risk
@

PrE: risk factor or consequence (‘metabolic stress test’)?

* PrE is associated with an increased risk of premature
CVD - with a RR of 2.0 (1.8-2.2) for mild PrE and up to 9.5
(4.5-20.3) for severe PrE

Bellamy L, et al. BMJ 2007;335:974; Lykke JA, et al. Hypertension 2009;53:944-51

McDonald SD, et al. Am Heart J 2008;156:918-30; Mongraw-Chaffin ML, et al. Hypertension
2010;56:166-71

Hypertension in Preghancy

American Heart Association in its “Effectiveness-Based Guidelines for the
Prevention of Cardiovascular Disease in Women--2011 Update,”—for the
first time—included a history of pregnancy complications (gestational
diabetes and HDP) in assessing vascular disease risk in women




Structural changes

TIMT | el Functional changes
elastin,

T collagen and AGEs T VSMC tone

J

T PR |

1 SBP, PP LV hypertrophy
)y diastolic dysfunction
TLV aferload endothelial injury

Moreau KL, Hildreth KL. Adv Vasc Med. 2014;2014:204390

Hypertension in Elderly Women

* Elderly women have more severe HTN and lower
BP control rates vs middle-aged and young women

* Potentially due to biological factors, inadequate
treatment intensity (physician inertia or
adherence), or inappropriate drug choices

Ljungman C, et al. ) Womens Health 2009;18:1049-62




Reproductive years
* Preeclampsia Female

140 e Gestational diabetes
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g’ | Male
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Colafella KMM, Denton KM. Nat Rev Nephrol 2018;14:185-201

Treatment & Outcomes of HTN in Women & Men
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Antihypertensive Treatment in Women and Men

* Women underrepresented — at best up to 40%
— SPRINT ~36%

No direct comparison of treatment efficacy in women vs men
— Extrapolation

— Subgroup analysis

— Adjustment

* In general, no major differences in treatment efficacy in women
VS men

* Absolute risk reduction: in women the benefit is seen primarily
for strokes, whereas in men treatment prevented all CV events

Adverse Events in Women and Men “\/\/A
ASCULAR
Health Uni

Women have more drug-related adverse events:

* ACEi-induced cough
* CCB-related peripheral edema
* diuretic-associated hyponatremia or hypokalemia

Turnbull F, et al. Eur Heart J 2008;29:2669-80
Cadeddua C, et al. J Cardiovasc Med 2016;17:229-36




Physiologic differences

e Sex differences in distribution volumes
— Hydrophilic vs. lipophilic drugs

» Sex differences in drug clearance

» Sex differences in CYP enzyme activity
— Men have more active CYP1A2, CYP2D6 and CYP 2E1
— Women have more active CYP 3A4 (CCB, statins)

i:’ Hypertension
' CANADA

First Line Treatment of Adults with Systolic/Diastolic
Hypertension Without Other Compelling Indications
TARGET <135/85 mmHg (AOBP) or < 140/9085 mmHg (OBPM)
INITIAL TREATMENT

Health behaviour management

Thiazide/ Long-acting Beta- Single pill
.. . ACEIS ARB §
thiazide-like* CCB blocker® combination™

* Longer-acting (thiazide-like) diuretics are preferred over shorter-acting (thiazide) diuretics
*BBs are not indicated as first line therapy for age 60 and above

$Renin angiotensin system (RAS) inhibitors are contraindicated in pregnancy and
caution is required in prescribing to women of child bearing potential

**Recommended SPC choices are those in which an ACE-l is combined with a CCB,
an ARB with a CCB, or an ACE-l or ARB with a diuretic




Anti-hypertensive Treatment in Women and Men

* Lack of strong and direct evidence to support

recommendations to treat women and men with HTN

differently

* Global individual CV risk, rather than sex, could be the
strongest predictor for future CV events and should

guide treatment of HTN

* Level of achieved BP might be more important than

the medication used

Ljungman C, et al. ) Womens Health 2009;18:1049-62

Do Women and Men have the Same BP
Thresholds?
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Conclusions — Take Home Message %

* Single pill combination is a first-line option with several
benefits

e The systolic BP threshold and target for the “SPRINT” patient
are lower, 130 and 120 mmHg, respectively

* HTN is a major risk factor for women, esp after the 6t
decade

* HTN awareness, treatment, and control have declined in
recent years particularly in older women in Canada

* Hormonal changes across the lifespan affect BP

* No clear indication for specific antihypertensive medications
in women, possibly due to the lack of sex-specific studies

* Sex-specific HTN guidelines are needed

Thank you! %
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