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Ratio of observed to expected incremental blood pressure-lowering effects*

of'adding a drug or doubling the dose according to the class of drug

Incremental SBP reduction ratio
of observed to expected additive effects

[l Adding a drug from

another class (on average
standard doses)

[ Doubling dose of same

drug (from standard
dose to twice standard)

1.57 1.16
(0.93-1.39)
1.00
1.04
0.76-1.24
(0.88-1.20) ( ) 1 0.89 101
T 1 (0.69-1.09) (0.90-1.12)
1
0.37
0.5- (0.29-0.45)
. 0.19 0 1%-2(;334 ]—
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T T (0.14-0.26) (0.19-0.25)
0.0 —— :
Thiazide Beta- ACE- Calcium channel All
blocker inhibitor blocker classes

* The expected incremental effect Is the incremental blood pressure reduction of the added (or doubled drug), assuming an
additive effect and allowing for the smaller reduction from 1 drug (or dose of 1 drug) given the lower pretreatment blood
pressure because of the other
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Average Number of Antihypertensive Agents Needed per
Patient to Achieve Target BP Goals

Trial (SBP achieved)

MDRD (132 mmHQ)
HOT (138 mmHQ)
RENAAL (141 mmHg)
AASK (128 mmHQ)
ABCD (132 mmHg)
IDNT (138 mmHg)
UKPDS (144 mmHg)
ASCOT-BPLA (137 mmHg)
ALLHAT (138 mmHg)

ACCOMPLISH* (132 mmHQ)
Initial 2-drug combination therapy 1

2 3 4
Average no. of antihypertensive medications

Updated from Bakris GL, et al. Am J Kidney Dis. 2000;36(3):646-661; Arch Int med 2003525-41

UKPDS = United Kingdom Prospective Diabetes Study; MDRD = Modification of Diet in Renal Disease; HOT = Hypertension Optimal Treatment;
AASK = African American Study of Kidney Disease; RENAAL = Reduction of Endpoints in NIDDM with the Angiotensin Il Antagonist Losartan;
IDNT = Irbesartan Diabetic Nephropathy Trial



Changes in BP and HR in HT Patients Treated with Amlodipine, Atenolol,
Bendroflumethiazide, Captopril or a [.ow-dose Quadruple Combination
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., 2013 ESH/ESC Hypertension Guidelines

Combination treatment

* No matter which drug is employed, monotherapy can
effectively reduce BP in only a limited number of
hypertensive patients

* Most patients require the combination of at least two
drugs to achieve BP control




In most countries most hypertensive pts are
treated with one drug:
-Up to maximal dose
-Sequential monotherapy
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Combination Tireatment

When should combination treatment be used?
® After ineffective monotherapy?

® As 1st step treatment?
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Two-drug combinations as initial Treatment /Cons

of patients (who woulc

® Ascribing drug-relatec

® Unnecessary administration of a second drug in a number

be controlled by monotherapy)

side effects more difficult

® Increased incidence of hypotension(and fall injuries),
especially in grade 1 hypertension and in the elderly

Mancia et al, J Hypertens 2017, 35,225
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., 2013 ESH/ESC Hypertension Guidelines

Monotherapy vs. drug combination strategies
to achieve target BP

Mild BP elevation Choose between Marked BP  (IIbC)

Low/moderate CV elevation
risk \[\A High/very high
CV risk

N
Single agent @ug comb@
PAN

RN e

Switch Previous agent Previous combination
to different agent at full dose at full dose

Add a third drug

\4

Full dose —— Two drug » Switch — [hree drug
monotherapy. combination to different two-drud combination
at full doses combination at full doses

Moving from a less intensive to a more intensive therapeutic strategy
should be done whenever BP target is not achieved.




BP. Reductions by Initiating Treatment with: Two Drug Combination
(Aliskiren + Amlodipine) or the Combination Components in Monotherapy

Reduction in SBP. Reduction in DBP.
Dose Combination  Addition Dose Combination  Addition
0 doubling of HCTZ doubling of HCTZ
-10 1 -5 1
o (@)
I I
= -
= -
-20 7 -10
T — — 1
-30 - , - , -15 :
0] 8 16 24 36 0 8 16 24 36
Weeks Weeks
Aliskiren
® Amlodipine
® Combination

16782 M Brown MJ et al., Lancet 2011; 377: 312-320



VALUE: Analysis of Results Based on
Immediate Response*
Pooled Treatment Groups

Odds Ratio
Fatal/Non-fatal cardiac events —o— 0.88 (0.79-0.97)
Fatal/Non-fatal stroke | _ ki : 0.83 (0.71-0.98)
All-cause death I—'*ill 0.90 (0.81-0.99)
Myocardial infarction I _ I 0.89 (0.76-1.04)
Heart failure hospitalisations : ® 0.87 (0.75-1.01)
I I I I I

0.4 0.6 0.8 1.0 1.2 1.4

Immediate responders* Non-immediate responders
(n = 9336) (n = 5663)
Odds Ratio 95% CI

*Those not on previous tx: SBP { =10 mmHg at one month;
those on previous tx: SBP < baseline at one month.

**p < 0.05; 'P<0.01.

Weber MA et al. Lancet. 2004;363:2047—49. VA LUE




Blood pressure, treatment discontinuation and hypertension in HOPE-3

Baseline BP Change with treatment
Systolic Diastolic Systolic Diastolic
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20290 M * Hypotension ;dizziness ;lightheadedness // + significant from control Lonn et al., NEJM 2016, April 2



Increased Chance ofi BP. Control over 1 Year by.
Initial' Combination Therapy vs Monotherapy + Add-on Treatment

Initial TP n Hazard Ratio Hazard Ratio
(95% CI) (95% CI)
Monotherapy 79099 m Ref
Free Combination 18329 i 1.34 (1.31-1.37)
Single Pill Combination 9194 1 1.53 (1.47-1.58)
05 1 2

BP. control worse BP control better
with combination  with combination

19720 M Egan BE et al., Hypertension 2012; 59: 1124-1131



Why Is an initial monotherapy
free to adopt combination treatment later
less effective over the long-term?
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Measures /Discontinuation-Adherence

® Discontinuation, I.e. lack of renewal of drug
prescription over = 90 days following expiration of the
previous prescription

® Adherence,l.e. percent of time covered by drug
prescription divided by overall follow-up time

16231 M




Adherence (% of FU time covered by prescription)
to antihypertensive drug treatment in a Lombardy cohort

Patients > 18 years of age
(n =242 594)

2 529% (above 50% of FU)

/N

a0 | 28%

(%) 25% 930 24%
20 1
10 A
0 T . .
<25 26-50 51-75 > 75
Adherence (%)

20335 M Corrao et al., J Hypertens 2011; 29: 610; Corrao et al., J Hypertens 2017; 35: 1432



Relationship between risk of: Discontinuation ofi antihypertensive treatment
and initially prescribed drugs (n=433680)
RR RR (95% CI)
Monotherapy Diuretics o Ref
ACEI ° 0.353 (0.348-0.359)
ARB o 0.296 (0.290-0.301)
CA o 0.521 (0.512-0.530)
Beta-blockers °: 0.690 (0.670-0.709)
Alpha-blockers ° 0.538 (0.529-0.547)
(‘Combination T Monotherapy. o Ref )
Ext Combination (with D) ° 0.406 (0.397-0.416)
Ext Combination (no D) ©: 0.288 (0.280-0.296)
\_ Fixed-dose combination °: 0.608 (0.599-0.617)j
| ] | |
0.1 0.3 0.5 1.0 20)

18017 M Mancia et al., J Hypertens 2014,32,1708



Psychological impact ofia prompter BP control

® Greater confidence In the doctor and his/her advices
® Relief of disease-dependent stress
® Greater motivation to continue treatment

Note: the above effects can be seen much more In real life
medicine than in trials
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Relationship of Outcome Reduction to Extent of BP. Reductions in BR-lowering Trials

(intentional BP reduction trials in hypertensive patients)
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Thomopoulos et al., J Hypertens 2014; 32
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Cerebrovascular Outcomes in 242.594 Patients and on the Risk off HF (Lombardy data-base)

Effects of Adherence to Antinypertensive Drug Ttherapy on the Risk of: Coronary and

Adherence level

Very low Adherence to
(ref,<25%) Low Intermediate High(>75%)  antihypertensivedrugs ~ OR (CHF)
\ H Very low J Ref.

Qe \
(=)
= Low —o— 0.83 (0.63-1.10)
(©)
S _20- l Intermediate —o— 0.73 (0.55-0.98)
o
(b}
o -16% \ \ High —0— 0.66 (0.52-0.83)
T -30- :
-; 2% 249 -23% | | | |
< e 0.2 0.5 1 2 5
©
=Ly [[l Coronary events (n = 6665) P-trend < 0.0001

|l Cerebrovascular events(n = 5351)

-50-
50111 M Corrao, Parodi, Nicotra, Zambon, Merlino, Cesana, Mancia, J Hypert 2011; 29: 610-618

Corrao, Rea, Ghirardi, Soranna, Merlino, Mancia, Hypertension, 2015,66,742



Adjusted Risk ofi Outcomes (and 959%CI) after Permanent Discontinuation
(active treatment and placebo pooled)
Outcomes OR OR
Combined micro/macro —0- 2.4 (2.1-2.7)*
Macrovascular —0- 3.5 (3.0-4.1)*
Microvascular —0— 1.4 (1.1-1.7)*
All-cause mortality 0= 9.9 (8.6-11.4)*
0.1 0.5 1 2 10
Better with discontinuation Worse with discontinuation
*P<0.01

Hirakawa, Arima, Webster, Zoungas, Li, Harrap, Lisheng, Hamet, Mancia,

201 Poulter, Neal, Williams, Rogers, Woodward, Chalmers, J Hypertens 2016; 34: 781-787



K-M Estimates of Achieving Target BP for Each Exposure Group. -
Incidence Rates and Ratios of C\/ Events

Incidence Rate

(Combination T IRR
% of patients reaching target BP vs. Add-on) (95% CI) P-Value
100
Acute Ml 0.45 vs. 0.99 0.19 —— <0.0001
80 (0.10-0.34)
Stroke/TIA 2.57 vs. 2.84 0.79 ® 0.1172
60 (0.59-1.06)
40 / Log-Rank P = 0.0040 Hospitalization ~ 0.55 vs. 0.78 0.54 ® 0.0311
7 for Heart Failure (0.31-0.95)
20 / Overall 3.34 vs. 4.10 0.62 s 0.0002
/ (0.48-0.80)
0 -
0 6 12 18 24 30 36 Ovc_arall 3.58 vs. 4.28 0.66 — 0.0008
(With Death) (0.52-0.84)
Time in months

0 0.25 0.5 0.75 1.0 1.25

Combination T Add-on
better better

Combination therapy
Add-on

20108 M Gradman AH et al., Hypertension 2013; 61: 309




Effect of Initial and Subseguent BP L.owering Strategies
on Coronary /' Cerebrovascular Risk (n'=209650)

Initial FU OR* OR (95% Cl)

Mono Mono O

Mono  Combo —O— 1.00 (0.91-1.10)

Combo Mono o 0.96 (0.86-1.07)

Combo Combo —o— 0.74 (0.65-0.85)
0.5 1.0 20

* Adjusted for age / gender / number of BP lowering drug classes during FU / concomitant use of drugs for
CHF / CAD / diabetes etc

BRIV Corrao, Nicotra, Parodi, Zambon, Heiman, Merlino, Fortino, Cesana, Mancia, Hypert ension2011; 58: 566-572



Free dose
or
fixed dose (single tablet)
drug combinations?
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Disadvantages of Fixed-dose Combinations

Lower flexibility in the drug titration phase
Attribution of side effects more difficult
Greater risk of administering a contraindicated drug

If treatment stops suddenly all effect is lost

SENee O o

Pharmacokinetic irrationality of some fixed-dose combinations

16671 M



Compliance and Persistence with Therapy with Use of an FDC
as Compared to Its Free-drug Combination
Study OR (95% CI)
Dezii et al. 2000 o 1.19 (0.83-1.71)
Dezii et al. 2000 = 1.22 (0.85-1.75)
Jackson et al. 2006 § 2 2.84 (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 i 1.29 (0.89-1.89)
Overall (I-squared = 49.29%, p = 0.080) <o 1.29 (1.11-1.50)
0.5 1 | 1.5 2
Favours Free drug Favours FDC
combination
Odds ratio

14428 M Gupta et al. Hypertension 2010, 55, 399-407



Improved Compliance to Treatment with
Fixed-dose Combinations of Antihypertensive Drugs

® At all ages
® At all background number of pills
® With / Without concomitant CV / non-CV diseases

® |mprovement maintained/increased with time

16670 M



., 2013 ESH/ESC Hypertension Guidelines

Fixed-dose Combinations

* «As in previous GLs the 2013 ESH/ESC GLs favour use of
two antihypertensive drugs at fixed doses in a single
tablet»

* «Reducing the number of pills to be taken daily improves
adherence,which is low in hypertension,ad increases the
rate of BP control»

* Reduced flexibility during treatment up-down titration
attenuated by availability of FDCs with different doses of
components




How many and which drugs in FDC?

@

2)
3)

- RAS blocker (ACEI or ARB) + CCB
- RAS blocker (ACEIl or ARB ) + D
-D + CCB

- BB + D or CCB

- ACEIl +B

- D + CCB + RAS blocker (‘Triple T)

-Quadipill (4 drugs at ¥ dose each)




Most patients have overlapping CV Risk

Factors

Multiple Of all hypertensives
Comorbidities . 65% have dyslipidaemia

Increases Risk 400% to « 16% have type 2 diabetes
700% « 45% are overweight/ obese

\
Of all dyslipidaemics Of all type 2 diabetes
* 48% have hypertension « 60% have hypertension
* 14% have type 2 diabetes « 60% have hyperlipidemia

* 35% are overweight/ obe  90% are overweight/ obese



Relationship between Metabolic Risk Factors and Office, Home, 24h SBP Quartiles
IFG TC Hypercholesterolemia
71 240 50
*
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15356 M Mancia et al., Hypertension 2005; 45: 1072



Interaction between Risk Factors for CHD risk (MREIT)

® Highest cholesterol quintile 11.2
>> 21.9
10.7

® Highest BP quintile
® Highest BP+ Cholesterol quintile 30.3

® Interaction + 38.4%

12413 M



Proportion of Patients Discontinuing “CV Prevention” Drug Treatment
after Exprration of Initial Prescription in Lombardy.

Antidiabetics Antilipids Antihypertensives

Treatment

/ discontinuation

18028 M Corrao,Zambon,Parodi,Merlino,Mancia, Am J Hypertens 2012; 25: 549



Adherence to Statin Treatment in Lombardy Data-base
(n'=90832 /'2002-2007)
407
34.7%
40.4%
. 30 7 / \
e 24.8%
= 20.8% 0
g 20 - 19.6%0
'S
x
10
0)
Time covered < 25% 26-50% 51-75% > 75%
by prescription \ery low LLow Intermediate High

17593 M Corrao, Conti, Merlino, Catapano, Mancia, Clin Ther 2010; 32: 300-310



“POIypi"”??? © 2006 Barry J. Materson, MD, MBA



Compliance vs Pill' Burden (76 studies/electronic monitoring)
100 T

90 T T
S 80T O T
g o7 1 Q |
S 60T
D 4
c% 50 A 9
Y— 40 T
@)
E 30T -
|
@ 20  Increasing the number of daily doses was associated

10 + - with a significant decline in compliance (p < 0.001)

0 ; I I I
Once daily Twice daily X 3 daily X 4 daily
Treatment regimen

15825a M Claxton et al., Clin Ther 2001; 23: 1296-1310



J Hyperiens. 2017 Auwg;35(8):1546-1553. doi: 10.1097/HJH.0000000000001390.

The polypill in cardiovascular prevention: evidence, limitations and
perspective - position paper of the European Society of Hypertension.

Coca A', Agabiti-Rosei E, Cifkova R, Manolis AJ, Beddn J, Mancia G.

+ Author information

Abstract

- Antihypertensive, lipid lowering, antidiabetic and antiplatelet treatments all substantially reduce the risk of
cardiovascular morbid and fatal events. In real life, however, effective implementation of these treatments is rare,
and thus their contribution to cardiovascular prevention is much less than it could be, based on research data.
This article reviews the pros and cons of cardiovascular prevention by the polypill approach. It is argued that the
high prevalence of individuals with a multifactorial risk profile provides a strong rationale for a therapeutic strategy
based on the combination in a single tablet of drugs against different risk factors. It is further argued that other
important favourable arguments exist. First, in real-life adherence to all above treatments is very low, leading to a
major increase in the incidence and risk of cardiovascular outcomes. Second, although a large number of factors
are involved, adherence is adversely affected by the complexity of the prescribed treatment regimen and can be
considerably improved by treatment simplification. Third, recent studies in patients with a history of manifest
cardiovascular disease have documented that different cardiovascular drugs can be combined in a single tablet
with no loss of their individual efficacy or unexpected inconveniences and this does favour adherence to
treatment and multiple risk factor control, supporting use of the polypill in secondary cardiovascular prevention. It
is finally also mentioned, however, that the polypill may have some drawbacks and that at present no evidence is
available that this approach reduces cardiovascular outcome to a greater degree than standard treatment
strategies. Trials are under way to provide an answer to this question and thus allow the therapeutic value of this
approach to be known.



RPolypill/Possible inconveniences

Mismatching of drugs for quantity/efficacy/duration
Titration to multiple targets more difficult

Contraindication/side effects to one component lead to
discontinuation of all protective treatments

Missed dose(s)/other types of low adherence leave patient
entirely unprotected

May favour unhealthy lifestyles (?)

No RCT evidence on extent of CV protection

Coca, Mancia et al, J Hypertens, 2017




Polypill/ANhich is the optimal composition?

® [ ess or more potent drugs?
® [ ower or higher drug doses?
® Two or three antihypertensive drugs?

® \Which antihypertensive drugs?Should a BB or Diuretic
be included?

® Should aspirin be a component?
® Can we consider polypills with antidiabetic drugs?

® Vit E? Folic Acid? Others?

Coca, Mancia et al, J Hypertension press




RPolypill/Questions

® Substitution therapy or indipendent treatment approach?
® All individuals aged 55ys or older(vaccination approach)?
® Secondary CV prevention?

® Primary prevention in high CV risk subjects?

® Subjects with multiple risk factors even if not high risk?

® Can it usefully replace complex treatments In unstable
conditions, e.g. CKD?

Coca, Mancia et al, J Hypertens, 2017




Proportion of Patients Aware / Treated and Controlled
for Hypertension Prevalence in PURE (n = 142042 /' Hypertension: 40.8%o)

Aware — 46.5

Ps control (4%)
Treated [ <o | (oo o

Old 13%
High income 19.0%

Controlled - 13.2 Low income  12.7%
Among treated men 30.4%

- Among treated women 33.8%
T [ -
> 2 drugs '

0) 10 20 30 40 o0 60

Proportion of hypertensive patients (%)

19145 M Chow et al., JAMA 2013; 310: 959



Major barriers to control ofielevated BP in real life

Patient

Doctor’s inertia
low adherence

[_.ow use of most Health Care System

effective treatment options deficiencies

19932




INITTHAL MONO© vs COMBINATION TREATMENT IN THE LOMBARDY DATABASE
Monotherapy Combination Therapy
80
72.9 o
70-
60
50
0% 40-
30 2.1 24,7
-] Free
20 combination
W | single pil
0 combination
2005 2010 240]0}5 40)K0]
(n=46955) (n=40799) (n=46955) (n=40799)

20109 M Mancia et al., J Hypertens 2017,15,225



