LIPITENSION




Introduction

 Cardiovascular diseases (CVDs) are a leading cause of
death globally.

* Hypertension and Dyslipidemia are among the most
important primary risk factors

Ruan Y et al. BMC Public Health. 2018; 18: 778.
Roth AG et al. ] Am Coll Cardiol. 2017 Jul 4; 70(1): 1-25.



Hypertension and Dyslipidemia

« Hypertension is associated with an upregulation of lipid oxidation
enzymes

« LDL, especially oxidized LDL, is a major cause of endothelial
dysfunction

» The coexistence of dyslipidemic hypertension has been termed as
‘LIPITENSION’

« For the ease of active identification, diagnosis, and management of
these two risk factors together, as global CV risk factors

 Lipitension contributes to atherosclerosis and the resultant
vascular risk

Dalal et al Indian ] Endocrinol Metab. 2012 Mar;16(2):240-5



Lipitension

 Dyslipidemia and hypertension are classical constituents
of the metabolic syndrome

» The co-existence of the two risk factors has more than an
additive adverse impact on the vascular endothelium,
which results in enhanced atherosclerosis, leading to CVD

Yadav et al;0song Public Health Res Perspect. 2014 Jun; 5(3): 169-175.
Dalal et al;Indian ] Endocrinol Metab. 2012 Mar;16(2):240-5



Dyslipidemia and hypertension

* Dyslipidemia and hypertension damage the endothelium,
= triggering cell proliferation,

= vascular remodelling, apoptosis, and increased cellular
permeability

o create a vicious cocktail of pathophysiological factors

Hurtubise J; Curr Atheroscler Rep. 2016 Dec;18(12):82



Clinical Identification of the Metabolic Syndrome - Any 3 of the Following:

Risk Factor Defining Level
Abdominal obesity* Waist circumference’
Men >102 cm (>40 in)
Women >88 ¢cm (>35 in)
Triglycerides >150 mg/dL
HDL cholesterol
Men <40 mg/dL
Women <50 mg/dL
Blood pressure >130/>85 mmHg
Fasting glucose >110 mg/dL

NCEP-ATP 11l Guidelines



=y
LIPITENSION

« Familial dyslipidemic hypertension was proposed as a
genetic syndrome found in 12% of the patients with
essential hypertension 48% of the hypertensive siblings.

 Insulin resistance coexists in up to 50% of the
hypertensive individuals

Dalal et al;Indian ] Endocrinol Metab. 2012 Mar;16(2):240-5



LIPITENSION

 Studies have consistently indicated that hypertension and
hypercholesterolemia frequently coexist, causing what is
known as dyslipidemic hypertension

* The term LIPITENSION may help clinicians in easy
identification and aggressive management of the two
conditions together, ultimately preventing future
cardiovascular events

Dalal et al;Indian ] Endocrinol Metab. 2012 Mar;16(2):240-5



Prevalence of Lipitension

 Overall prevalence of lipitension, hypertension alone, and
hypercholesterolemia alone was 30, 47, and 18%, respectively.

« The prevalence of the co-existence of hypertension and
dyslipidemia is in the range of 15-31%.

» The incidence of lipitension was 20% in women versus 16% in
men (p <0.05)

« The incidence was variable in different age groups with only 1.9%
in the 20 - 39 year age group versus an increasing trend of 56% in
the aged, > 80 years

Muthusamy et al; Management of dyslipidemia in hypertensionAbstracts 2016
Dalal et al;Indian ] Endocrinol Metab. 2012 Mar;16(2):240-5



Prevalence: Indian Scenario

e Chennai Urban Population Study (CUPS study 5): The
highest prevalence of CAD (21.1%) was found in patients
with multiple risk factors and these risk factors, in order,
were diabetes, dyslipidemia, and hypertension

* Prevalence of the metabolic syndrome in a semi-urban
south Indian was 30%.

= Nearly 80% of these patients had systolic and 57% had

diastolic hypertension, the dyslipidemia trend was high
TG (38.8%) and low HDL (59%)).

Dalal et al;Indian ] Endocrinol Metab. 2012 Mar;16(2):240-5



Whelton PK, et al.
2017 High Blood Pressure Clinical Practice Guideline: Executive Summary

2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the
Prevention, Detection, Evaluation, and Management of High Blood Pressure in Adults

Executive Summary

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines

Coexistence of Hypertension and Related Chronic Conditions

Table 5. CVD Risk Factors Common in Patients With Hypertension

Modifiable Risk Factors* Relatively Fixed Risk Factorst
* Current cigarette smoking, secondhand smoking * CKD
¢ Dishetes mellitus * Family history
I Dyslipidemia/hypercholesterolemia * Increased age
* Overweight/obesity * Low socioeconomic/educational status
* Physical inactivity/low fitness * Male sex
¢ Unhealthy diet *» Obstructive sleep apnea
* Psychosocial stress

*Factors that can be changed and, if changed, may reduce CVD risk.
tFactors that are difficult to change (CKD, low socioeconomic/educational status, obstructive sleep apnea (3)), cannot

be changed (family history, increased age, male sex), or, if changed through the use of current intervention techniques,
may not reduce CVD risk (psychosocial stress) (3).

CKD indicates chronic kidney disease; and CVD, cardiovascular disease.



New blood pressure targets and treatment
recommendations

 For years, hypertension was classified as blood
pressure (BP) reading of 140/90 mm Hg or higher.

« But the updated guideline classifies hypertension as a
BP reading of 130/80 mm Hg or higher.

« The updated guideline also provides new treatment
recommendations, which include lifestyle changes as
well as BP-lowering medications

2017 ACC/AHA Clinical Practice Guidelines . Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066



2017 ACC/ AHA Hypertension Guidelines

BP Category

Systolic BP Diastolic BP Treatment or Follow-up

Normal

<120 mm Hg and <80 mm Hg Evaluate yearly; encourage healthy lifestyle changes to maintain normal BP

Elevated

120-129 mm Hg and <80 mm Hg Recommend healthy lifestyle changes and reassess in 3-6 months

Hypertension:
stage 1

130-139 mm Hg or 80-89 mm Hg Assess the 10-year risk for heart disease and stroke using

the atherosclerotic cardiovascular disease (ASCVD) risk calculator

¢ [frisk is less than 10%, start with healthy lifestyle recommendations and
reassess in 3-6 months

¢ [frisk is greater than 10% or the patient has known clinical cardiovascular
disease (CVD), diabetes mellitus, or chronic kidney disease, recommend
lifestyle changes and BP-lowering medication (1 medication); reassess in
1 month for effectiveness of medication therapy
— If goal is met after 1 month, reassess in 3-6 months

— If goal is not met after 1 month, consider different medication
or titration

— Continue monthly follow-up until control is achieved

Hypertension:
stage 2

=140 mm Hg or =90 mm Hg Recommend healthy lifestyle changes and BP-lowering medication (2
medications of different classes); reassess in 1 month for effectiveness

¢ [f goal is met after 1 month, reassess in 3-6 months
¢ [f goal is not met after 1 month, consider different medications or titration
¢ Continue monthly follow-up until control is achieved

ACC/AHA Clinical Practice Guidelines. Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066




2017 ACC/ AHA Hypertension Guidelines

BP thresholds and recommendations for treatment and follow-up.

[ BP thresholds and recommendations for treatment and follow-up ]
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ACC/AHA Clinical Practice Guidelines . Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066



2017 ACC/ AHA Hypertension Guidelines

BP thresholds and recommendations for treatment and follow-up.

BP Thresholds for and Goals of Pharmacological Therapy in Patients
With Hypertension According to Clinical Conditions

BP
Clinical Condition(s) Threshold, | CF coab
mm Hg
mm Hg
General
Clinical CVD or 10-year ASCVD risk =10% >130/80 <130/80
No clinical CVD and 10-year ASCVD risk <10% >140/90 <130/80

Older persons (265 years of age; noninstitutionalized, | 2130 (SBP) | <130 (SBP)
ambulatory, community-living adults)
Specific comorbidities

Diabetes mellitus =130/80 <130/80
Chronic Kidney disease =130/80 <130/80
Chronic kidney disease after renal transplantation =130/80 <130/80
Heart failure =130/80 <130/80
Stable ischemic heart disease =130/80 <130/80
Secondary stroke prevention =140/90 <130/80
Secondary stroke prevention (lacunar) =130/80 <130/80
Peripheral arterial disease =130/80 <130/80

ACC/AHA Clinical Practice Guidelines . Whelton PK et al. Hypertension. 2017 Nov 13. pii: HYP.0000000000000066



E————————.
NCEP-ATP lll Guidelinés

ATP Il Classification of LDL, Total, and HDL Cholesterol (mg/dL)

LDL Cholesterol - Primary Target of Therapy

<100 Optimal
100-129 Near optimal/above optimal
130-159 Borderline high
160-189 High
=190 Very high
Total Cholesterol
<200 Desirable
200-239 Borderline high
=240 High

HDL Cholesterol
<40 Low
>60 High



2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA
Guideline on the Management of Blood Cholesterol: Executive Summary

A Report of the American College of Cardiclogy/American Heart Association Task Force on
Clinical Practice Guidelines

Recommendations for Measurements of LDL-C and Non—HDL-C
Referenced studies that support recommendations are summarized in Online Data Supplement 1.

COR | LOE Recommendations

In adults who are 20 years of age or older and not on lipid-lowering therapy,
measurement of either a fasting or a nonfasting plasma lipid profile is
effective in estimating ASCVD risk and documenting baseline LDL-C (52.1-1-
$2.1-6).
In adults who are 20 years of age or older and in whom an initial nonfasting
lipid profile reveals a triglycerides level of 400 mg/dL (4.5 mmol/L) or higher,
a repeat lipid profile in the fasting state should be performed for assessment
of fasting triglyceride levels and baseline LDL-C (52.1-1-52.1-4).
For patients with an LDL-C level less than 70 mg/dL (<1.8 mmol/L),
measurement of direct LDL-C or modified LDL-C estimate is reasonable to
improve accuracy over the Friedewald formula (52.1-7-52.1-9).
4. In adults who are 20 years of age or older and without a personal history of
ASCVD but with a family history of premature ASCVD or genetic
lla C-LD hyperlipidemia, measurement of a fasting plasma lipid profile is reasonable
as part of an initial evaluation to aid in the understanding and identification
of familial lipid disorders.

lla

JAm Coll Cardiol2018;Nov 10:[Epub ahead of print]



- Secondary Prevention in Patients With Clinical ASCVD -M

2018 ACC/AHA Guideline on
Management of Blood Cholesterol

Clinical ASCVD

( . N
Healthy Lifestyle
g J

Y

h 4
T
ASCVD not at very high-risk* Very high-risk
ASCVD

v v y
( Age <75y j [ Age >75y ] C High-intensit(\élgn; sn:)aximal statin )
v | | 1
High-intensity statin ; . i
(Goal: { LDL-C 250%) (- Ry D ( h
(Class I) If on r.naxlmal : Sashed
‘ statin and If PCSK9-I is
{ v | ‘ LDL-C 270 ||considered,add| | 2w
( ) - h o w ' N mg/dL (1.8 ezetimibe to indicates
Iihihe If on maximal mmol/L) maximal statin RCT-
intensity statin therapy Initiation of Continuation of Selding i before adding supported
statin not and LDL-C 270 moderate- or high-intensity crebinibe is PCSK9-1 efficacy, but
tolerated, mg/dL (1.8 high-intensity statin is D (Class 1) is less cost
use | g mmol/L), statin is reasonable (Class lla) effective
moderate- adding reasonable (Class lla) . A AN P.
intensity ezetimibe (Class lla) ' c; | ;
(‘s:’:::ISnI) rer;z\:mgzle L )L y If on clinically judged maximal LDL-C lowering
therapy and LDL-C >70 mg/dL (21.8 mmol/L), or
L ) € (Class lib) ’ non-HDL-C >100 mg/dL (22.6 mmol/L), adding
PCSK9-l is reasonable

JAm Coll Cardiol2018;Nov 10:[Epub ahead of print] (Class lia)




LDL-C 2190 mg/dL (24.9 mmol/L)
Prima ry Prevention: No risk assessment; High-intensity statin
. (Class 1)
Assess ASCVD Risk in Each Age Group m
. . Diabetes mellitus and age 40-75 y
Emphasize Adherence to Healthy Lifestyle Moderatesintensity statin
(Class 1)
A 4 Y
e e Age 40-75 y and Diabetes mellitus and age 40-75 y
_ Age 0-19Y el !|fet|me . LDL-C 270-<190 mg/dL Risk assessment to consider high-intensity statin
Lifestyle to prevent or reduce to encourage lifestyle to reduce
ASCVD risk ASCVD risk (21.8-<4.9 mmol/L) (Class lla)
Diagnosis of Familial Consider statin if family history without dlabetgs mellitus
Hypercholesterolemia-> statin premature ASCVD and LDL-C 10-yeac ASCVO risk percent Age >75y
2160 mg/dL (24.1 mmol/L) begins risk discussion Clinical assessment, Risk discussion
ASCVD Risk Enhancers: 7 Y Y Y
s Family history of premature ASCVD <5% 5% - <7.5% 27.5% - <20% 220%
e Persistently elevated LDL-C 2160 mg/ “Low Risk” “Borderline Risk” “Intermediate Risk” “High Risk”
dL {(24.1 mmol/L)
Chronic kidney disease .
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Conditions specific to women (e.g., 4 h 4 W h 4 N\
preeclampsia, premature menopause) Riskidicciission: Risk discussion:
* Inflammatory diseases (especially Risk discussion: ik aniana re;ent If risk estimate + risk Wik distustion:
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¢ Ethnicity (e.g., South Asian ancestry) to reduce risk ! initiate moderate-
factors reganding moderate: intensity statin to reduce EOL:C =500
Lipid/Biomarkers: intensity statin therapy ty {Class I)
(Class 1) LDL-C by 30% - 49%
¢ Persistently elevated triglycerides (Class llb) (Class 1)
2175 mg/dL, (22.0 mmol/L
(LR | . 4 A A A Y
In selected individuals if measured: +
¢ hs-CRP 22.0 mg/L Ik deasoi -
e Lp{a) levels >50 mg/dL or >125 nmol/L . L e<E|5lon 5 ?lncertaln.
o apoB 2130 mg/dL Consider measuring CAC in selected adults:
o Ankle-brachial index (ABI) <0.9 CAC = zero (lowers risk; consider no statin, unless diabetes, family history of

premature CHD, or cigarette smoking are present)
. . CAC = 1-99 favors statin (especially after age 55)
2018 ACC/AHA Guideline on CAC = 100+ and/or >75th percentile, initiate statin therapy

Management of Blood Cholesterol
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Relationship between LDL-C and CV Event Rate
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Rosuvastatin versus Comparators:
LDL-C Efficacy Across the Dose Range

Dose, mg (log scale)
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*p<0.002 vs atorvastatin 10 mg; simvastatin 10, 20, 40 mg; pravastatin 10, 20, 40 mg
1tp<0.002 vs atorvastatin 20, 40 mg; simvastatin 20, 40, 80 mg; pravastatin 20, 40 mg

+p<0.002 vs atorvastatin 40 mg; simvastatin 40, 80 mg; pravastatin 40 mg
Jones PH et al. Am ] Cardiol 2003;92:152-160c



JUPITER - Study Results

Time to first occurrence of a CV death, non-fatal stroke, non-fatal
MI, unstable angina or arterial revascularization

9,
Hazard Ratio 0.56
81 (95% CI10.46-0.69)
~ 7. P<0.00001
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Placebo 8901 8353 3872 1333 531 174



The relationship between mean LDL-C and change in
percent atheroma volume (PAV) in IVUS studiest
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Comparison of various statins
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New evidence from ASCOT-LLA

» The data suggests that there is no evidence for increased AEs
associated with the use of statins.

» The reported excess of muscle-related AEs, in observational
studies, is possibly due to confounding by knowledge of the use of
statins among patients and physicians alike, and compounded by
the widespread adverse media publicity - The “Nocebo” effect.

« Apparent beneficial effects on sleep disturbance, and possibly on
erectile dysfunction, with the use of statins need to be confirmed
in other studies.

(ASCOT-LLA)- Lipid-lowering arm of the Anglo-Scandinavian Cardiac Outcomes Trial



- JOURMAL OF THE ASSOCIATION OF PHYSICLANS OF INDIA - OCTOBER 2013 = WL 1

ORIGINAL ARTICLE

Efficacy of Rosuvastatin in Achieving Target
HDL, LDL, Triglycerides and Total Cholesterol
Levels in Type 2 Diabetes Mellitus (T2DM) with
Newly Diagnosed Dyslipidaemia: An Open
Label, Nonrandomised, Non-Interventional
and Observational Study in India

Siddharth N Shah?’, Jaspal Arneja?

* Open label, nonrandomised, non-interventional, observational
study in India involving T2DM patients who require statin therapy
to control dyslipidaemia patients (N=4369)

« Data were collected at baseline, interim (8 weeks) and
subsequently at 16 weeks of Rosuvastatin (10 and 20 mg) therapy

Shah et al; ] Assoc Physicians India. 2013 Oct;61(10):721-6,732



Results

Table 2: Mean Change in Low-density lipoprotein Cholesterol Level after treatment for 16 weeks

‘Frequency of LDL-C Levels Gender (Mean and S.D. Values)
Female Male
Frequency (%) LDL Levels mg/dl % Change in LDL LDL Levels in mg/dl % Change in LDL
(at 16 weeks) Levels (at 16 weeks) Levels
" <100 1115(25.52%) -45.94(38.19) -36.1% -44.17(38.58) -35.6%
E-’ 100-129 1559(35.68%) -38.53(35.36) -25.0% -57.15(554.02) -33.2%
3 130-159 1144(26 18%) -27.54(56.30) -16.3% -25.22(25.29) -15.1%
S 160-189 433(9.9 ) -14.47(27.59) -7.94% -17.39(27.22) -9.28%
— >190 118(2.7 114.89(282.06) 56.13% -7.43(97.53) -3.2%
Target Achievement
Female Male Total
Achieved 851 (19.48%) 1823 (41.73%) 2674 (61.20%)
Not Achieved 542 (12.41%) 1153 (26.39%) 1695 (38.80%)

LDL-C: Low-density lipoprotein Cholesterol; NCEP ATP III Guidelines

Shah et al; ] Assoc Physicians India. 2013 Oct;61(10):721-6, 732



Overall 63.95% of patients had achieved the total cholesterol target and 50.06%
achieved triglyceride target

Table 4: Mean change in total cholesterol level after treatment for 16 weeks

Frequency of Total Cholesterol* Gender (Mean and S.D. Values)
Levels
Female Male |
Frequency (%) TCLevels in mg/dl % Change in TC TC Levels in mg/dl % Change in TC
® (at 16 weeks) Levels (at 16 weeks) Levels
g <200 2794(63.95%) -51.20(46.26) -23.2% -56.10(71.35) -24.9%
d 200-239 1097(25.11%) -36.31(41.50) -14.6% -37.03(35.32) -14.8%
= >240 478(10.94%) -43.89(95.21) -13.5% -30.85(54.64) -10.3%
Target Achievement
Female Male Total
Achieved 910 (20.83%) 1884 (43.12%) 2794 (63.95%)
Not Achieved 483 (11.06%) 1092 (24.99%) 1575 (36.05%)

TC: Total Cholesterol: NCEP ATP IIT Guidelines

Conclusion: Rosuvastatin safely and beneficially alters the entire spectrum of
lipoproteins in Indian patients

Shah et al; ] Assoc Physicians India. 2013 Oct;61(10):721-6, 732



WwWw.ijramr.com [wﬂ ‘

International Journal of Recent Advances in Multidisciplinary Research
Vol. 04, Issue 10, pp.2836-2840, October, 2017

RESEARCH ARTICLE M

ANTIHYPERTENSIVE EFFECT OF ROSUVASTATIN IN NORMOCHOLESTEROLEMIC HYPERTENSIVE
PATIENTS AND ITS ASSOCIATION WITH FLOW MEDIATED DILATION AND OXIDATIVE STRESS

ISSN : 2350-0743

‘1Abha Sharma and ?RajnishAvasthi

« Objective:To study the effect of rosuvastatin therapy in
normocholesterolemic patients when added to antihypertensive
agent on

= (a) Blood pressure in stage 1 hypertensive individuals.
= (b) Endothelial function and oxidative stress levels in stage 1
hypertensive individuals

 Randomised double blind study

Sharma etal; Oct 2017(4)10,2836-2840



« Conclusion: Addition of rosuvastatin in normocholesterolemic
subjects who are already on antihypertensive treatment lead to
significant fall in mean systolic blood pressure and mean pulse
pressure

» Rosuvastatin causes improvement of antioxidant level and
endothelial function

« This study reinforces relatively poorly understood and
under-reported hypotensive potential of statin, one of many
pleiotropic effect associated with the class of statin.

Sharma etal; Oct 2017(4)10,2836-2840
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Blood pressure lowering effect of statin drugs
with an application to rosuvastatin

Young-A Heo"?, Mijeong Son"” and Kyungsoo Park'*

'Department of Pharmacology, Yonsei University College of Medicine, Seoul 03722, Korea, ‘Brain Korea 21 Plus Project for Medical
Science, Yonsei University, Seoul 03722, Korea

“Correspondence: K. S. Park; Tel: +82-2-2228-1735, Fax: +82-2-313-1894, E-mail: kspark@yuhs.ac

« This study aimed to investigate the potential role of rosuvastatin
in BP lowering properties in Korean population

« Data were taken from three randomized, multiple-dose cross over
studies

Heo et al; Transl Clin Pharmacol2016;24(3):132-136



Table 1. Characteristics of clinical trials included in the analysis

Subjects Dosage  Duration

Study, Design (no. of subjects) perday  of study

BP sampling Schedule

At predose on days 1 through 6 and at 0, 2, 4,
20mg  T7days 8,12 24, 48 and 72 hours after the last dose
onday 7

Randomized, open-label, 3-period, Healthy normotensive
multiple-dose crossover study[13] male subjects[35]

Randomized, open-label, 2-part, At predose on days 1 through 5 and at 0, 2, 4,

Healthy normotensive

2-period, multiple-dose crossover y , 20mg  6days 8,12 24,48 and 72 hours after the last dose
male subjects[23]

study[14] on day 6

Randomized, open-label, 6-sequence, . At predose on days 1 through 4 and at 0, 4, 8,

. . Healthy normotensive

3-period, multiple-dose crossover : 10mg  Sdays 12, 24,48 and 72 hours after the last dose on

male subjects[33]

study[12] day 5

Rosuvastatin monotherapy may produce small blood
pressure lowing effect in DBP.

Heo et al; Transl Clin Pharmacol2016;24(3):132-136



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



I
ONTARGET: Results

« Telmisartan was shown to be noninferior to ramipril

Key results
Outcome 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 14.1 0.99 (091-1.07)  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 4.4 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 13.5 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

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

group
» Telmisartan had an impact on the composite outcome of cardiovascular
death, myocardial infarction, or stroke.

Number of Incidence (%) p for
patients in placebo group interaction

Composite endpoint 5926 14.8 R
History of cardiovascular disease 5418 15.0 B
No history of cardiovascular disease 505 12.9 - t : 0.4001
Systolic blood pressure < 133 1955 13.8 -
133 < Systolic blood pressure < 149 1996 13.7
Systolic blood pressure > 149 1969 16.9 —a— 0.7725
Diabetes 2118 17.8 -
No diabetes 3805 13.2 - 0.6092
HOPE score < 3.624 1978 79 " '
3.624 < HOPE score <4.034 1934 13.3 -
HOPE score > 4,034 2014 23.0 — 0.4597
Age < 65 years 2375 114 ’ - .
65 < age < 75 years 2576 14.8 —
Age = 75 years 975 232 - 0.7996
Sex (male) 3379 16.6 - -
Sex (female) 2547 124 . b 0.1586
Statin 3272 14.1 .
No statin 2654 15.7 — 0.2790

T T T 1

0.4 0.7 0.0 0.3 0.6

Telmisartan better HR(95%CN | ancet. 200988 P9%5372(9644):1174-83
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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,

m}

= 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.



Table | Summary of telmisartan clinical trials

Study MNumber Patient population Duration Primary end points Intervention Main cutcomes
of patients

PRISMA L 11 1613 Hypertension 14 weeks Change from baseline Telmisartan 80 mg'day Telmisartan is more effective than

in mean ambulatory systolic s ramipril 5 or ramipril throughowt the 24-hour
BP and diastolic BF during the 10 mg/day period and during the early

final & hours of the 24-hour marning

dosing cyde

DETAIL 250 Type 2 diabetes + 5.0 years Change in glomerular Telmisartan 80 mg'day Telmizartan is not inferior to enalapril
hypertension + early filtration rate vs enalapril 20 mg'day im providing long-term renoprotection
diabetic nephropathy in persons with type 2 diabetes

(change in glomerular filtration rate
for telmizartan —17.9 mL per minute
per 1.73 m?, —14.9 mL per minute
per |.73 m* for enalapril; treatment
difference —3.0 mL per minute per
1.73 m® 95% Cl: 7.6 to 1.6 mL per
minute per |.73 m?)

INMOVATION 527 Type 2 diabetas + 1.3 years Transition rate from incipient Telmisartan 80 mg'day Telmisartan reduced transition
microalbuminuria to overt nephropathy vs telmisartan from incipient to overt nephropathy
{Japanese] 40 mg/day v placebo (16.7% telmisartan 80 mg, 22.6%

telmisartan 40 mg, 49.9% placebo;
both telmisartan doses vs placebo,
P = 0.0001)

WIVALDI B&5 Type 2 diabetes + | year Change from baseline Telmisartan 80 mg'day Similar reduction 33% with both
hypertansion + overt in the 24-hour proteinuria vs valsartan |60 mg/day telmisartan and valsartan
nephropathy

AMADED 850 Type 2 diabetes + | year Difference im the urinary Telmizartan 80 mg'day Reduction significantly better with
hypertension + overt albumin to creatinine ratio vs losartan 100 mg/day telmisartan 29.8% vs losartan 21 4%
nephropathy (P == 0.031)

OMNTARGET 25,620 Coronary, peripheral, 4.7 years Compaosite endpoint of Telmisartan 80 mg'day Telmisartan was equivalent to
or cerebrovascular cardiovascular death, vs ramipril 10 mg/day ramipril in patients with vascular
disease or diabetes myocardial infarction, stroke, vs combination disease or high risk diabetes
with end-organ damage or hospitalization (RR: 1.00; 95% Cl- 0.94-1.09)

for heart failure
TRANSCEND 5926 Intalerance to ACE 4.7 years Composite endpoint of Telmizartan 80 mg'day Telmizartan did not reduce composite

inhibitors + coronary.
peripheral. or
cersbrovascular
disease or diabetes

with end-organ damage

cardiovascular death,
myocardial infarction, stroke,
or hospitalzation

for heart failure

vs placebo

of four cardiovascular cutcomes

in high risk patients with intolerance
to ACE inhibitors (HR: 0.92: 95% CI:
0.81-1.05: P=0.214)

Akhrass et al;Vascular Health and Risk Management 2011:7 677-683
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Mixed-eftects analysis of increased rosuvastatin
absorption by coadministered telmisartan

Wan-Su Park, Dooyeon Jang, Seunghoon Han and Dong-SeokYim*

Department of Clinical Pharmacology and Therapeutics, Seoul St. Mary’s Hospital, PIPET (Pharmacometrics Institute for Practical
Education and Training), College of Medicine, The Catholic University of Korea, Seoul 06591, Korea

*Correspondence: D. S. Yim; Tel: +82-2-2258-7327, Fax: +82-2-2258-7876, E-mail: yimds@catholic.ac.kr

e The Cmax and AUC of rosuvastatin increase when it
is coadministered with telmisartan

« Telmisartan may influence the absorption process of
rosuvastatin rather than its metabolic elimination

Park wt al; Transl Clin Pharmacol;2016;24(1):55-62



The Heart Outcomes Prevention
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Elood-Pressure and Cholesterol Lowering
in Persons without Cardiovascular Disease
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Combination therapy (with a statin and anti-hypertensives) would
perform best in patients with hypertension, whereas statins alone

would perform best in those without elevated blood pressure.
Lonn EM et al. N Engl J Med. 2016 May 26;374(21):2009-20.



The effect of combining rosuvastatin with sartans I H

of different peroxisome proliferator receptor-y
activating capacity on plasma 8-isoprostane
prostaglandin F2; levels

Christos V. Rizos’, Evangelos N. Liberopoulos’, Constantinos C. Tellis?, Alexandros D. Tselepis?,
Moses S. Elisaf

 Oxidative stress is associated with the development and progression of
cardiovascular disease.

* Plasma 8-isoprostane prostaglandin F2a (8-iso-PGF2a) levels are a
reliable marker of oxidative stress

« Patients (n = 151) with hypertension, dyslipidemia and impaired fasting
glucose were randomly allocated to rosuvastatin (10 mg/day) plus
telmisartan 80 mg/day (RT group, n = 52) or irbesartan 300 mg/day (RI
group, n = 48) or olmesartan 20 mg/day (RO group, n = 51).

Rizos et al;Arch Med Sci. 2013 Feb 21;9(1):172-6



Results

A decrease of 8-iso-PGF2a levels vs baseline was observed
only in the RT group (-8.6%; p = 0.02).

 Conclusions:

The combination of rosuvastatin with sartans of different
peroxisome proliferator receptor-y activating capacity was
associated with a decrease in levels of plasma 8-iso-PGF2a.

= This decrease reached significance only in the telmisartan
group

Rizos et al;Arch Med Sci. 2013 Feb 21;9(1):172-6



Atherosclerosis. 2014 Mar;233{1):291-9. doi; 10.1016/j.atherosclerosis 2013.12.004. Epub 2014 Jan 10.

Treatment with telmisartan/rosuvastatin combination has a beneficial synergistic effect on
ameliorating Th17/Treg functional imbalance in hypertensive patients with carotid
atherosclerosis.

Liu Z' Zhao ¥* Wei F*, Ye L* Lu F%, Zhang H?, Diao Y2, Song HZ, Qi 7%

« Th17/Treg cell functional imbalance is correlated to carotid
atherosclerosis in hypertensive patients.

« Telmisartan can ameliorate Th17/Treg functional imbalance beyond
blood pressure lowering.

« Rosuvastatin can ameliorate Th17/Treg functional imbalance beyond
blood lipids lowering.

« Telmisartan/rosuvastatin combination has a beneficial synergistic
effect on ameliorating Th17 /Treg functional imbalance.

Liu Z etal. Atherosclerosis. 2014 Mar;233(1):291-9



Clin Ther 2010 Mar,32(3):452-305. doi: 10.1016/ clinthera 2010.03.013

Effects of rosuvastatin combined with olmesartan, irbesartan, or telmisartan on indices of
glucose metabolism in Greek adults with impaired fasting glucose, hypertension, and mixed
hyperlipidemia: a 24-week, randomized, open-label, prospective study.

Rizos V' Milionis HJ, Kostapanos MS, Florentin M, Kostara CE, Elisaf MS, Liberopoulos EN.

» 24-week, randomized, open-label study

« After 12 weeks of dietary intervention, patients were
randomly allocated to receive rosuvastatin 10 mg/d plus

= telmisartan 80 mg/d (RT group),
= irbesartan 300 mg/d (RI group), or
= olmesartan 20 mg/d (RO group) for 24 weeks.

Rizos CV et al. Clin Ther. 2010 Mar;32(3):492-505



Results

¢ At 6 months, the Rosuvastatin + telmisartan group had a 29%
decrease in HOMA-IR

___________|HOMAR HR

Rosuvastatin + 29% decrease 2.6 [0.6-6.6] to 1.8
telmisartan [0.5-5.1]
Rosuvastatin + 16% increase 2.5[0.5-6.2] to 2.9
irbesartan [0.5-8.1]
Rosuvastatin + 14% increase 2.4 [0.5-7.9] to 2.7
olmesartan [0.5-5.2]

« The improvement in the RT group was statistically significant
compared with the RI group (P < 0.01) and the RO group (P < 0.05).

Rizos CV et al. Clin Ther. 2010 Mar;32(3):492-505



Summary

« Dyslipidemia and hypertension are the established risk
factors of prime importance in cardiovascular diseases

» The risk of CVD associated with concomitant hypertension
and dyslipidemia is more multiplicative than the sum of
the individual risk factors

« Many patients treated with currently available
antihypertensive and statin monotherapies do not achieve
desired goals

» The fixed dose combination can provide better BP control
and lipid targets and thereby better cardiovascular
protection
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