Role of Telmisartan and Metoprolol in
the Management of Hypertension




Hypertension Burden

Worldwide prevalence

Increase in the
number of adults with

HTN globally by 2025
Percent of all global
healthcare spending
attributable to HTN 1.6 Billion
HTN patients
$370 Annual worldwide cost estimated by 2025
billion of hypertension

Singh PS et al. Int ] Res Med Sci. 2017 Apr;5(4):1451-1455
HTN- Hypertension World-heart-federation.org. [Accessed 10 May 2017]



BP Differences of 10 mmHg AreAssociated
With Up to a 40% Effect on CV Risk

e Meta-analysis of 61 prospective, observational studies
e 1 million adults

e 12.7 million person-years

10 mmHg
decrease in -
mean SBP

30% reduction

in risk of IHD
mortality

40% reduction
in risk of stroke
mortality

Rabi DM et al. CMAJ. 2013 Aug 6; 185(11): 963-967



Importance of Lowering BP

Cardiovascular Mortality
actively controlled trials.
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Greater differences in BP reduction mean greater reductions in
the risk of cardiovascular mortality.

BP, blood pressure
Staessen JA et al. Hypertension Research. 2005;28:385-407.



Landmark Trials and Combination therapy

e Major clinical studies have shown that patients generally need

an average of 2 antihypertensive drugs to achieve target BP.

% of patients requiring = 2 antihypertensive drugs
to reach BP targets.
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Higher BP Control Rates Are Achieved With
Fixed Dose Combinations
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Fixed Dose Combination Free Combination

Patients receiving a fixed dose combination are more likely to
achieve BP goals than those receiving free combinations or

monotherapy

Gu Q, et al. Circulation 2012;126:2105-14



Rypertension

Guidelines



@ European Heart Journal ESH AND ESC GUIDELINES

EURDPEAN doi:10.1093/eurheartj/eht151
IETY OF

SOC
CARDIOLOGY

2013 ESH/ESC Guidelines for the management
of arterial hypertension

The Task Force for the management of arterial hypertension of the
European Society of Hypertension (ESH) and of the European Society
of Cardiology (ESC

“ Whenever possible , use of fixed dose
combinations should be preferred because

simplification of treatment carries advantages
r compliance with treatment”




Telmisartan

An effective anti hypertensive with Pleiotropic Benefits



ONTARGET (Ongoing Telmisartan Alone and in
Combination with Ramipril Global Endpoint Trial)

» Goal: To test whether Telmisartan was similarly effective to Ramipril

« Population and treatment: 25 620 patients = 55 years of age with CHD
or diabetes plus additional risk factors without evidence of HE.

¢ Randomized to ramipril 10 mg/day, telmisartan 80 mg/day, or
combination of the two for a mean duration of 55 months.

* Primary outcome: A composite of CV death, MI, stroke, or
hospitalization for HF

N Engl ] Med 2008; 358:1547-1559



ONTARGET: Results

« Telmisartan was shown to be noninferior to ramipril

Key results
QOutcome Ramipril Telmisartan Combination Risk ratio (95% CI)* Risk ratio (95% CI)®
(n=8576), % (n=8542), % (n=8502), %

Primary end point  16.5 16.7 16.3 1.01 (0.94-1.09) 0.99 (0.92-1.07)
CV death/Ml/stroke 14.1 13.9 141 0.99 (0.91-1.07) 1.00 (0.93-1.09)
Mi 4.8 5.2 52 1.07 (0.94-1.22) 1.08 (0.94-1.23)
Stroke 4.7 4.3 44 0.91 (0.79-1.05)  0.93 (0.81-1.07)
CHF hospitalization 4.1 4.6 39 1.12 (0.97-1.29) 0.95 (0.82-1.10)
CV death 7.0 7.0 7.3 1.00 (0.89-1.12) 1.04 (0.93-1.17)
Any death 11.8 11.6 125 0.98 (0.90-1.07) 1.07 (0.98-1.16)
Renal impairment 10.2 10.6 135 1.04 (0.96-1.14) 1.33 (1.22-1.44)

N Engl ] Med 2008; 358:1547-1559



Telmisartan Randomised AssessmeNt Study in ACE
iNtolerant subjects with cardiovascular Disease
(TRANSCEND)

» Goal: To assess whether telmisartan would be effective in patients
intolerant to ACE inhibitors with CV disease or diabetes with end-
organ damage

» 5926 patients were randomised to receive telmisartan 80 mg/day
(n=2954) or placebo (n=2972)

« The primary outcome was the composite of cardiovascular death,
myocardial infarction, stroke, or hospitalisation for heart failure.

Lancet. 2008 Sep 27;372(9644):1174-83



E————————.
TRANSCEND Results

« Mean blood pressure was lower in telmisartan group than in placebo

group
» Telmisartan had an impact on the composite outcome of cardiovascular
d e at Number of Incidence (%) p for
patients in placebo group interaction

Composite endpoint 5926 14.8 R
History of cardiovascular disease 5418 15.0 ——
No history of cardiovascular disease 505 12.9 " . : 0.4001
Systolic blood pressure < 133 1955 13.8 " -
133 < Systolic blood pressure < 149 1996 13.7
Systolic blood pressure > 149 1969 16.9 — ] 0.7725
Diabetes 2118 17.8 -
No diabetes 3805 13.2 — 0.6092
HOPE score < 3.624 1978 7.9 -
3.624 < HOPE score <4.034 1934 13.3 -
HOPE score > 4,034 2014 230 —— 0.4597
Age < 65 years 2375 114 ' — ;
65 < age < 75 years 2576 14.8 r——r—
Age = 75 years 975 23.2 - 0.7996
Sex (male) 3379 16.6 —
Sex (female) 2547 12.4 - & 0.1586
Statin 3272 141 e
No statin 2654 15.7 I E— 0.2790

T T T 1

0.4 0.7 0.0 0.3 06
Telmisarian better HR (85%Cl) Placebo better

Lancet. 2008 Sep 27;372(9644):1174-83



Telmisartan to Prevent Recurrent Stroke
and Cardiovascular Events: ProFeSS study

 Goal: To effects of therapy with an angiotensin-receptor blocker,
telmisartan, initiated early after a stroke in a multicenter trial

« 20,332 patients who recently had an ischemic stroke, were randomised:
10,146 patients to receive telmisartan (80 mg daily) and 10,186 to
receive placebo.

» The primary outcome was recurrent stroke.

» Secondary outcomes were major cardiovascular events (death from
cardiovascular causes, recurrent stroke, myocardial infarction, or new
or worsening heart failure) and new-onset diabetes

Yusuf S etal. N Engl ] Med 2008;359:1225-37.
Prevention Regimen for Effectively Avoiding Second Strokes (PRoFESS) Study Group



ProFeSS study Results

» During a mean follow up of 2.5 years, the mean blood pressure was
3.8/2.0 mm Hg lower in the telmisartan group than in the placebo group.

Placebo

Yusuf S etal. N Engl ] Med 2008;359:1225-37.
Prevention Regimen for Effectively Avoiding Second Strokes (PRoFESS) Study Group




Diabetics Exposed to Telmisartan And
enalapriL (DETAIL) trial

« Telmisartan effective in reducing the decline in GFR:

 During the 5-yr study period, no patient developed a serum creatinine
>200 mol /L, and none required dialysis.

p=NS* Telmisartan Enalapril
1001 & 04 |
T 901 & .
Q 80- 2 -5 Telmisartan
= 701 E
£ 6o- £ 10 conferred
= 504 =
E o - comparable
e J -14. c
B e e renoprotection to
R =0 ® 20 -17.9
i § peIe enalapril and was
. ' ' 5251 i )
Tobrisurten Enleprd  © associated with a low
W Baseine  [] After 5 years W Telmisartan O Enalapril

incidence of
mortality.

"All patiants, last obsarvation carried forward
tp = NS, telmisartan vs enalapril

Figure 1. Comparison of effect of telmisartan and enalapril on
GFR after 5 yr of treatment (15).

Barnett AH et al. Acta Diabetol. 2005 Apr;42 Suppl 1:542-9.



E————————.
PRISMA | and ll: Results

* Prospective, Randomized
Investigation of the Safety and
efficacy of Telmisartan vs Ramipril
Using ABPM (ambulatory BP
monitoring) (PRISMA) I and II.

SBP DBP

e The adjusted mean treatment
differences in the last 6-h mean
ambulatory SBP/DBP were
in favour of telmisartan.

Adjusted mean change from baseline (mmHg)
&

@ Telmisartan 80 mg
[ Ramipril 5 mg

***P < 0.001

Telmisartan is more effective than ramipril

throughout the 24-h period and during the EMBPS.

] Hum Hyperten 2009; 23: 10-619



SMOOTH Study

« The Study of Telmisartan in

. ] ] Last 6 hours . 24-hour ; Morning ; Daytime . Night-time :
Overweight/ Obese patients with e |
Type 2 diabetes and Hypertension § £
(SMOOTH) Bl N B o B |
80 t
55 . f
. 25 $
 In total, 840 patients were 3% ’
. =Bie W see [ ose
randomized.
‘p < 0.05; 'p < 0.001; *p < 0.0001 for T/HCTZ vs. V/HCTZ
. . o . Figure 2
o Slgnlflcantly reductions versus seen Additional reductions with T/HCTZ compared with V/HCTZ
. . in mean ambulatory SBP and DBP during various periods of
in Telmisartan group. the 24-hour dosing interval after treatment for 10 weeks.

Black: SBP; white: DBP.

In high-risk, overweight/obese patients with hypertension and type

2 diabetes, T/HCTZ provides significantly greater BP lowering

Sharma AM et al. Cardiovasc Diabetol. 2007 Oct 2;6:28.



I ——.
PROTECTION Program

» The objective of the Programme of Research tO show Telmisartan End-
organ proteCTION (PROTECTION) is to measure the end-organ
protective effects of telmisartan in patients at high risk of renal, cardiac
and vascular damage.

* Nine clinical studies will examine the effects of telmisartan in about
5000 hypertensive patients with
= isolated systolic hypertension,
= type 2 diabetes,
= obesity,
= left ventricular hypertrophy or
= renal disease.

« The programme also investigated the effects of an ARB on key surrogate
markers of organ tissue damage.

Weber M et al . ] Hypertens Suppl. 2003 Jul;21(6):S37-46.
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PROTECTION

Programme of Research tO show Telmisartan End-organ proteCTION

10 clinical Studies in > 6500 Patients from 32 countries

PoISHIT Ja ToUENDY

Telmisartan vs. Ramipril Telmisartan vs. Ramipril

ARSBs FDC - IMVOVAITION

Telmisartan vs. Placebo

Telmisartan + HCTZ 2
vs. Losartan + HCTZ .

DEII/IL
ATHOS . .
Telmisartan vs. Enalapril
Telmisartan + HCTZ AN IDEO
vs. Amlodipine + HCTZ
Telmisartan vs. Losartan
SMOOTH
Telmisartan + HCTZ \ VIV p,
vs. Valsartan + HCTZ ‘ = Telmisartan vs. Valsartan

Weber M et al . ] Hypertens Suppl. 2003 Jul;21(6):S37-46.



A meta-analysis of on insulin resistance in

hypertensive patients
« 33 reports of RCTs enrolling a total of 2033 patients
with hypertension were included.

« Telmisartan was associated with statistically significant
reductions in percent changes of:

o [nsulin levels (-10.92%; -15.60% to -6.23%; P <.00001)

s HOMA-IR (-15.89%; -22.01% to -9.78%; P <.00001)
relative to other antihypertensive drugs.

Telmisartan appears to significantly improve insulin

resistance compared with other antihypertensive drugs in

patients with hypertension.
Takagi H et al. ] Am Soc Hypertens. 2014 Aug;8(8):578-92




Effect of Telmisartan on the Regression of the
Left Ventricular Hypertrophy

e Telmisartan is superior to Atenolol in achieving a
regression of LVH, which is a better indicator of the
cardiovascular morbidity and mortality.

LVM = SE Paired t test "
Drugs BT AT t ‘P’ E 60
Telmisartan (n=26) |328.89+13.13| 237.16+7.67 | 11.28 | <0.001 E 50
Atenolol (n=22) 247.41£4.49 | 223684518 | 586 | <0.01 E 0 ’
Unpaired t test df=46 Ik / 5
v 5.51 1.30 X g % o 2 = % i
P’ <0.001 >0.05 X z = 20 / % %
2 % '
: = D U 7
rugs SBP | DBP | IVST | LVPWT | LVID | LVMI ; - DBP .
TELMISARTAN | 1096 | 9.05 | 175 | 1556 | 3.21 | 27.49
ATENOLOL 827 | 845 | 573 | 3868 1.50 | 9.68 |74 TELMSARTAN & ATENOLOL

[Table/Fig-3]: Effect of drugs on percent reduction of different [Table/Fig-9]: Effect of drugs on different parameters
parameters

Misra KH et al. ] Clin Diagn Res. 2013 Jul; 7(7): 1352-1355.



Metoprolol Extended Release in
Hypertension



Metoprolol Extended Release In
Hypertension

- Competitive beta-1 selective antagonist.
 Lipophilic Agent

« Lowers BP smoothly and consistently over a 24 hour
dosage interval

Plosker GL et al. Drugs. 1992 Mar;43(3):382-414
van den Born BJ et al. Ned Tijdschr Geneeskd. 2005 Aug 6;149(32):1808-9.



Metoprolol in management o! !ypertension

LaPalio L et al.

To assess the short-term efficacy and safety of metoprolol
in the treatment of hypertension in a large population of
older patients.

Prospective, open-label surveillance study

8 weeks

No. of patients | 21,692

Age group | 50 to 75 years
Men | 61%

mean baseline sitting BP | 162/95 mmHg

LaPalio L et al. ] Am Geriatr Soc. 1992 Apr;40(4):354-8.



Metoprolol in management o, !ypertensmn (contd)..

Results
Reduction in BP with
180 - {62 Metoprolol treatment
160 - 148 143
140 -
50120 B
g 100 - > 87 84
£ 80 -
g 60 -
40 -
20 -
0 - | | !
Baseline After 4 weeks After 8 weeks
m SBP = DBP

Metoprolol administered as monotherapy or in combination is
effective and well tolerated

LaPalio L. et al.] Am Geriatr Soc. 1992 Apr;40(4):354-8.



Metoprolol in patients with Hypertension,

Diabetes and Chronic heart failure
MERIT HF study group

To investigate whether metoprolol once daily, in addition to
standard therapy, would lower mortality in hypertensive
patients with decreased ejection fraction and symptoms of
heart failure.

Double-blind randomised controlled study

1 year

No. of patients | 3991

Age group | 50 to 75 years
Men | 61%

mean baseline sitting BP | 162/95 mmHg

Lancet. 1999 Jun 12;353(9169):2001-7..



Metoprolol in patients with Hypertension,
Diabetes and Chronic heart failure (contd)..

Results
Relative risk for mortality

Mortality Metoprolol reduction P

Risk

(%)
Total mortality —— 34 0.0062
Cardiovascular mortality —— 38 0.00003
Sudden death ® 41 0.0002
Death from worsening ® 49 0.0023
heart failure | |

0 0.5 1.0 1.5

Relative risk (95% CI)

*Reduces the risk of hospitalization for heart failure by 37% in the diabetic
group (95% CI 53% to 15%)

MERIT-HF Study Group. Deedwania PC et al. Am Heart J. 2005 Jan; 149(1):159-67.



Comparison of Metoprolol and

Atenolol in Hypertension
Klein G et al.

To evaluate the role of metoprolol and atenolol in patients
with Hypertension.

Randomized, Double blind, comparative trial

8 weeks

No. of patients | 195

Age group | 50 to 75 years

mean baseline BP | 172/98 mmHg

Klein G et al. ] Clin Pharmacol. 1990 Feb;30(2 Suppl):S72-7.



Comparison of Metoprololand
Atenolol in Hypertension (contd)..

Results
Response to Treatment
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» Metoprolol effectively reduces BP compared to Atenolol.

Klein G et al. ] Clin Pharmacol. 1990 Feb;30(2 Suppl):S72-7.



Telmisartan and Metoprolol

Telmisartan:

¢ A unique ARB with PPAR-gamma activity provides beyond BP
benefits including renal and cardioprotective effects

Metoprolol Extended Release:

 Selectively blocks beta 1 receptors thereby reducing force of
contraction and rate of contraction of heart muscle.

In patients with uncontrolled hypertension by monotherapy,

» The addition of a beta-blocker to ARB will result in a
complementary effects.

* The combination of Telmisartan and Metoprolol results in
additive BP reduction and end organ protection

Ladage D etal. Cardiovasc Ther. 2013 Apr;31(2):76-83.
Mallat SG et al. Integr Blood Press Control. 2013; 6: 69-78.



Recommendedby
European Society of Hypertension / European
Society of Cardiology Guidelines

Thiazide Diuretics

Beta Blockers Angiotensin
Receptor Blockers
Other
Antihypertensives Calcium Channel Blockers

ACE inhibitors

Possible combinations of classes of antihypertensive drugs. Green continuous lines: preferred
combinations; green dashed line: useful combination (with some limitations); black dashed lines:

possible but less well-tested combinations; red continuous line: not recommended combination.
Mancia G et al. Blood Press. 2014 Feb;23(1):3-16



Improves
complian
ce

Offsets

the side
effects

Increased

efficacy
of drugs

Advantages:
Combination

therapy

Shorter
time to

achieve
BP goal

Effective

BP
control

Additive
action

adage D et al. Cardiovasc Ther. 2013 Apr;31(2):76-83.
Mallat SG et al. Integr Blood Press Control. 2013; 6: 69-78.



Summary

* Majority of patients require two drugs to achieve BP goal

e The dual combination of Telmisartan + Metoprolol blocks the
AT1 receptors and selective beta 1 receptors

« The combination of these 2 drug results in additive BP reduction
and end organ protection

e Combination recommended by guidelines
 Combination therapy increases compliance

* Combination therapy reduces Pill Burden.

Kumar S et al. ] Clin Prev Cardiol 2017;6:24-6

Olger A et al. Pharm Dev Technol. 2016 Mar;21(2):239-49.
Leung AA et al. Can ] Cardiol. 2016 May;32(5):569-88
Gradman, Curr Opin Nephrol Hypertens 2012, 21:486-491
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