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Assessing and managing patients.
Are they all the same?

Ahmed Shawky Elserafy, M.D.

Ain Shams University

Case Presentation

AMr. MW is a 54 year old male.
AHe is presenting to the outpatient clinic for a regular check up.
AHe is a smoker.

AType Il DM for 2 years.
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Clinical Examination

*No signs of pallor, jaundice, or cyanosis.
eHeight 175 cm, weight 81 kg, BMI of 27 kg/m?,

*Waist circumference: 95 cm, hip Circumference: 101 cm, waist
hip ratio: 0.95.

*BP 160/100 mmHg in both upper limbs
*Pulse 80 bpm, felt peripherally.

*Otherwise there were no abnormal findings

WHO Report: Causes of Global Mortality
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*Chrome ohstructive pulmonary disease.

World Health Organization. The World Health Report 2003: Shaping the Future. 2003.
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Figure §: Deaths attributed to 19 leading risk factors, by country income fevel, 2004,
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Q: Is this patient considered

hypertensive?

Definition and Classification of office hyperten:

Hypertension is defined as

valuesx mnn YYI 3 {.
I Y RK 2 NJ x b, baye' | 3
on the evidence from RCTs

that in patients

with these BP values
treatment-induced BP
reductions are beneficial

Table 3 Definitions and classification of office blood

pressure levels (mmHg)*

t

Category
ptima
. Normal
. High normal
.Grade | hypertension
. Grade 2 hypertension
v Grade 3 hypertension

Isolated systolic hypertension

Systolic
<120

| 120-129
130-139

140-159

| 160-179
>180
>140

and
and/or
andlor

and/or

and/or

and/or

and

Diastolic

<80

|80-84
85-89

90-99

| 100-109
>110

<90

*The blood pressure (BP) category is defined by the highest level of BP, whether
systolic or diastolic. Isolated systolic hypertension should be graded 1,2, or 3
according to systolic BP values in the ranges indicated.

'
CARTAOGY
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COLLEGE of
CARDIOLOGY

New Definitionsf hypertension: AMERICAN

SBP DBP 2017 ACC/AHA JNC7
<120 and <80 Normal BP Normal BP
I120'|' 129 and <80 Elevated BP Pre-hypertension

1301 139 or 80i89 Stage 1 hypertension Pre-hypertension
|140'|'159 or 90199 Stage 2 hypertension

IO 1% or O1® Stage 2 hypertension | Stage 2 hypertension

Stage 1 hypertension

Redefinition of stage 1 hypertension from © 1mmHg SBP or C80 mmHg
diastolic blood pressure (DBP) to G130 mmHg SBP o r 80 mHg DBP

45.6% of US population now defined as hypertensive i an increase of 13.7%
Changes are heavilyinfluenced by SPRINT and ACCORD trials

Q. What investigations would you request?
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ESC/ESH 2013 Hypertension Guidelines:
Investigations

Additlonal tests, based on history, physical examination,

Routine tests and findings from routine laboratory tests

* Haemoglobin and/or haematocrit Haemoglobin A (if fasting plasma glucosa is 5.6 mmol/L

(102 mgidL) or previous diagnosis of diabetes)

Fasting plasma glucose

.

Quantitative proteinuria (if dipstick test is positive); urinary
potassium and sodium concentration and their ratio

Serum total cholesterol, low-density lipoprotein cholesterol,
high-density lipoprotein cholesterol

Home and 24.-h ambulatory BP monitoring

Echocardiogram

.

Fasting serum triglycerides.

Holter monitoring in case of arrhythmias.

Serum potassium and sodium

Exercite testing

.

Carotid ultrasound

Serum uric acid

Pecipheral artery/abdominal uitrasownd

Serum creatinine (with astimation of GFR).

Pulse wave velocity

Urine amalysis: microscopic examination; urinary protein by Ankle-brachial indax

dipstick test; test for microalbuminuria - Fundoscopy.

12-lead ECG. Extended evaluation (mostly domain of the specialist)

= Further search for carebral, cardiac, renal, and vascular damage,
mandatory in resistant and complicated hypertensian

= Search for secondary hypertension when suggested by history,
physical examination. or routine and additional tests

Laboratory Investigations Revealed:

-FBG 132 mg/dl, PP 189 mg/dl, HbAlc 7.3%
-Creatinine 1.5 mg/dl, Urinary Albumin 168 mg
-K+ 4.1

-Hgb 14.6 g/dI

-Cholesterol 150, TG 140, LDL 115, HDL 45

-ECG: no LVH
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Q. According to the European Hypertension Society risk
stratification , What is the level of risk for Mr. MW ?

Risk factors

Age (men 255 years; women 265 years)
Dyszlipidaemia
Total cholesterol >4.9 mmol/L (190 mg/dL). and/or

Low-density lipoprotein cholesterof >3.0 mmol/L {115 mg/dL),

andlor

High-density lipoprotein cholesterol: men <1.0 mmol/L
{40 mg/dL), women <1.2 mmolll, (46 mg/dL), andlor

Triglycerides >1.7 mmol/L (150 mg/dL)
|Fasnng plasma glucose 5.6-6.9 mmol/L (102-125 mg/dL)
Abnormal glucose tolerance test
Obesity [BMI 230 kg/im’ (height?)]

Abdominal obesity (waist circumference: men 2102 cm;
women 288 cm) (in Caucasians)

Family history of premature CVD (men aged <55 years;
women aged <65 years)

Awymptomatic orgas damape
Pukie pressare (in tha ofderty) 260 mmHy
Becrrocardographic VM (Sokolow-Lyon ndee >3 5 m¥.
RaVL ») | mV; Camel woitage deration producs >244 mV ms). or
Echocardagraphic LVH [LVM index: e > 115 gir
women >95 gim' (BSAY
Carctd will thickening (IMT >0.5 s or plague
Carctid-femcral PWY >0 miy
Anhie-drachisd ndax <63
CKD with oG 3560 mUrsind| 71 ' (854}

Micresiboammerss (30-300 mg/M4 N, or dbumin-crestinme ratis
(30-300 mgly 1.4-34 imgmencl | |pesfierentidly on meering spot
uroe)

Diabetes malficus

Fasting plagns glucose 270 memoll (126 mg/dl) e twd repeated
reanrensms andor

Hba_ *7% (5] mobimat), andior |

Postioad phasma ghcose » 110 mmoll {198 mpel )
Established CVY or renal sease

Cersbrovagiiar disanse schasmec stroke: corvbryl faemorrtage;
tranciers lschaemic artack

CHD: myecardid srbwrcton sngina: myocsrdiad revascdaryatos
with PCI or CAEG

Heart Nilire, exchading Seirt Nbure with pesterved EF
Symptomstic krwar axtremetios pecighwryl artacy dmae

CKD with oGFR <30 el /1. 73: ' (BSAL proteinuny
(=300 g/ b}

Advanced retiopachy. heemorrhages or exudates, papilosdens
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ESC/ESH 2013, Stratification ¢
total CV risk

Blood pressure {mmHg)

b v High i Grade 1 HT Grade 2HT Grade IHT
asymotomatic damage igh normai ragde e 2
or disease o SBP 133-139 SBP 143-159 SBP 160-179 SBP 180

or DBP 8589 or DBP 00-38 or DBP 100-109 or DBP 2110

No otfser RF
1-2RF
>3RF

0D, CKD stage 3 or diabetes

Symptomatic CVD, CKD stage >4 or

diabetes with OD/RFs YAy gt

High to
yery high riss
Vary high risk

Very high risk Very high risk

BP = blood presswre; CKD = chraaic kidnsy diszase; CV = cardiovascular, CVD = cardiozscular disezss; DBP = diastolic bload reessurs;
HT = hypereznsion; OD = crgan damage; RF = sk factor; SBP = systolic Blood pressusz.

Egypt is a very high risk country

LN A ) LI L A )

N il A M

|cn‘-y~ml @mnn-
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Total Cardiovascular Risk

RISK categorie

VW[ Subjects with any of the following:

« Documented cardiovascular disease (CVD), clinical or unequivocal on imaging.

Documented CVD includes previous MI, ACS, coronary revascularisation (PCl, CABG) and other arterial
revascularization procedures, stroke and TIA, and PAD. Unequivocally documented CVD on imaging is

what has been shown to be strongly predisposed to clinical events, such as significant plague on coronary
angiography or carotid ultrasound.

« DM with target organ damagesuch as proteinuria or with a major risk factor such as smoking,
hypertension or dyslipidaemia.

* Severe CKBFR <30 mL/min/1.73 m2).

e Acalculated{ / h w9 fox M-g&ar risk of fatal CVD.

( High-risk Subjects with:

* Markedly elevated single risk factorsn particular cholesterol >8 mmol/L (>310 mg/dL) (e.g. in familial
hypercholesterolaemia) or BP 2180/110 mmHg.

* Most other people with DM (some young people with type 1 diabetes may be at low or moderate risk).
* Moderate CKOGFR 30-59 mL/min/1.73 m2).

eAcalculated { / h w9 pi: fok 1ff-year fiskofifatal CVD.

{ I hw9 A& xfoeE0-ydanfidk of fatplGVD.
K

SCORE <1fr 10-year risk of fatal CVD.

@fu ASCVD Risk Estimator Plus CEl B RS Therapy Impact | Advice

21.9% Asciorisk

Lifetime ASCVD Risk: 69%  Optimal ASCVD Risk: 2.7%

Estimate Risk s (SR onens

App intended far peumary prevention pathents (without ASCYD) wihe have LOL-C « 190 mgidl (4.9 mmal/L)
Current Age © * Sex * Race *
Systolic Bicod Pressure (men mg) * Diastolic Blood Pressure jsm g

160 ®

3 100 s
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Q. Does this patient need Statin Therapy?

Lipid lowering recommendations
to reduce@Viriski i diabetictpatients

Lipid lowering agents (principally statins) are recommended to reduce CV risk in all patients with type 2 or type | DM above the
age of 40 years.

Lipid lowering agents (principally statins) may be considered also in individuals below 40 years of age if at significantly elevated
risk, based on the presence of micro-vascular complications or of multiple CV risk factors.

In DM patients at very high-risk (see table 5),a LDL-C target <1.8 mmol/L (<70 mg/dL), or a reduction of at least 50% if the
baseline LDL-C s between |.8 and 3.5 mmol/L (70 and |35 mg/dL), Is recommended*

In DM patients with high-risk (see table 5), LDL-C target <2.6 mmol/L (<100mg/dL) or a reduction of at least 50% i the baseline
LDL-C s between 2.6 and 5.1 mmol/L (100 and 200 mg/dL) Is recommended.”

The Sixth Joint Task Force of the European Society of Cardiology and Other Societies on Cardiovascular Disease Prevention in Clinical Practice . 2016 European Guidelines on cardiovascular disease prevention in clinical practice. European Heart Journal (2016) 37, 2315-2381

10
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Q. What Type of Statin should we prescribe this
patient?

AACE 2017 Guidelines
AMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS AND
AMERICAN COLLEGE OF ENDOCRINOLOGY
GUIDELINES FOR MANAGEMENT OF DYSLIPIDEMIA AND PREVENTION
OF CARDIOVASCULAR DISEASE
Treatment goals
Risk category Risk factors/1gear risk LDLC NonHDEC Apo B
(mg/dL) (mg/dL) (mg/dL)

— Progressive ASCVD including unstable angina in individuals after achig
LDEC <70 mg/dL

Extreme risk —Established clinical cardiovascular disease in individuals with DM, stag <55 <80 <70
CKD, or HeFH
—History of premature ASCVD (<55 male, <65 female)
—Established or recent hospitalization for ACS, coronary, carotid or peripheral
vascular disease, d@ar risk >20%

Very highrisk | _pmor stage 3 or 4 CKD with 1 or more risk factor(s) <70 <100 <80
—HeFH

. . —>2 risk f-geartiskd0820% nd 10

High risk —DM or stage 3 or 4 CKD with no other risk factors | I <100 <130 <90 I

Moderaterisk [S2 r1 sk f-yeartiskri®%and 10 <100 <130 <90

Low risk 0 risk factors <130 <160 NR

AACE 2017 GuidelinéMERICAN ASSOCIATION OF CLINICAL ENDOCRINOLOGISTS AND AMERICAN COLLEGE OF ERNDIDERINES 6GX MANAGEMENT OF DYSLIPIDEMIA AND PREVE|
CARDIOVASCULAR DISEASE, ENDOCRINE PRACTISEppI2) April 2017

11



3/12/2018

sta-ﬁmsrtypes 2 American

Heart

High, WMoterate; andol.owtintensity * Aasaciaton.

HighIntensity Statin Therapy Moderate-Intensity Statin Therapy | LowIntensity Statin Therapy

A Atorvastatin (401)-80 mg A Atorvastatin 10 (20 ) mg Simvastatin 10 mg

A Rosuvastatin 2@40) mg A Rosuvastatins ) 10 mg Pravastatin 10-20 mg
A simvastatin 20-40 mgt Lovastatin 20 mg

A Pravastatin 40 (80 ) mg Fluvastatin 20-40 mg
A Lovastatin 40 mg Pitavastatin 1 m
A
A
A
A

To o T T I

Fluvastatin XL 80 mg
Fluvastatin 40 mg BID
Pitavastatin 2-4 mg

A Daily dose lowers LBC, on average, Daily dose lowers LBC, on average, A Daily dose lowers LBC,
by approximatelyx p £z by approximately30% to <50% A on average, byx30%

*Used in the and RCTs Reviewed by the Expert Panel

Stone NJ, et al. 2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol. Circulation. 2014;129:51-545;

CHD Events Are Reduced Proportional te@.DL

30
y = 0.1629x 4.6776
25 R2=0.9029 4sp
P<0.0001
S 20
0
c
: 15
g r2z 30 >
I A2Z 8@ PIES
o 10 PROVETAT TP 8 IDEAL S20/40
PROVAET-PR
5
0

30 50 70 90 110 130 150 170 190 210

LDL Cholesterol (mg/dL)
O’ Ke e f &Ani Col Gardia004;43:214216.

12
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Efficacy and safety of rosuvastatin 10 mg and
atorvastatin 20 mg in highsk patients with hypercholesterolemia

&,
Trials i il

Research
Comparison of the efficacy and safety of rosuvastatin 10 mg and
atorvastatin 20 mg in high-risk patients with hypercholesterolemia

- Prospective study to evaluate the Use of Low doses of the Statins
Atorvastatin and Rosuvastatin (PULSAR)

Michael B Clearfield* 1%, John Amerena?, Jean-Pierre Bassand?, IHugo R
Hernandez Garciat, Sam S Millers, Froukje FM Sosef®, Michael K Palmer® and
Brian S Bryzinski?

996 patients with hypercholesterolemia (LDL-C between 130 and 220 mg/dL), and
coronary heart disease (CHD), atherosclerosis, or a CHD-risk equivalent.

Michael B Clearfield, et al. Comparison of the efficacy and safety of rosuvastatin 10 mg and atorvastatin 20 mg in high-risk patients with hypercholesterolemia — Prospective study to evaluate the Use of Low
doses of the Statins Atorvastatin and Rosuvastatin (PULSAR). Trials. 2006; 7: 35.

Patientdemeographics-and baseline characteristics
(randemized population)
Rosuvastatin 10 mg (n = 504) Atorvastatin 20 mg (n = 492)
Mean age. years {(5D) 602 (10.4) 60.7 (10.6)
Male gender. n (%) 273 (542) 285 (57.9)
Mean BMI, kg/m? (SD) 29.7 (5.6) 297 (59)
Race, n (%)
Caucasan 376 (74.6) 380 (772)
Huspanic 98 (19.49) 90 (183)
Black 23 (4 8) 17(3%)
Asan 6(1.2) 3 (086)
Other 1 {0.2) 2(04)
Renal funcoon®, n (%)
Norrmal 292 (57.9) 271 (55.1)
Mild impairment 177 (35.1) 190 (38.6)
Moderate impairment 35 (6.9) 29 (5.9)
Mewmbokc syndrome’, n (%) 254 (504) 237 (48.2)
Diabetes (type | or 2), n (%) 256 (50.8) 250 (50.8)
CHD or CHD-ruk equivalents, n (%) 431 (85.5) 407 (82.7)
Patients without CHD or 8 CHD-risk T2(143) BS(173)
equivalent, n (%)
Framingham |0-year risk > 20% 30 (6.0) 32 (6.5)
Framingham |0-year risk = 10% and < 20% 17 (34) 25(5.1)
Framingham |0.year risk < 10% 25 (5.0) 28 (5.7)
Michael B Clearfield, et al. Comparison of the efficacy and safety of rosuvastatin 10 mg and atorvastatin 20 mg in high-risk patients with hypercholesterolemia — Prospective study to evaluate the Use of Low
doses of the Statins Atorvastatin and Rosuvastatin (PULSAR). Trials. 2006; 7: 35.

13
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Rosuvastatil 0 mg was: significantly morefeffective at
reducingtthe-primary éfficacy variable, iDlevel; than Aton/astatR® mg afteré
weeksof treatment

Lipids/lipoproteins Rosuvastaun 10 mg (n = 493) Atorvastaun 20 mg (n = 481) P value®
Mean baseline level, mg/ LS™M percentage change Mean baseline level, mg/ LSM percentage change
L (SE) di (58)

LDL-C 1651 “44.6 (0.6) 164.9 ~427 (06) =005
TC 2509 -30.8 (0.5) 250.9 -30.7 (0.5) ns
HOL-C 503 64 (05) 499 31(05) =0001
TG 178.1 179 (1.2) 180.3 -19.1 (1.2} ns
NonHDL-C 2006 -40.1 (0.6) 200.9 -389 (0.6) ns
LDL-C/HDL-C is ~47.6 (0.7) 35 -440(0.7) = 000!
TCO/HDL-C 53 -34.6 (0.5) 5.3 -323(05) =00I
NonHDL-C/HDL.C 4.3 -43.13 (0.6) 4.3 -40.2 (0.7) = 0.001
Lp(a) 326 21 (3.8) 270 133 (38) <005
ApoB 1574 -35.2 (0.6) 156.6 -34.1 (0.6) ns
ApoA.l 1605 48 (0.5) 1596 1.7 (0.5) = 0.001
ApoB/ApoA-| 1.0 ~37.6 (0.7) 10 ~34.6 (0.7) 0.001

Change from baseline in lipoprotein and lipid levels after 6 weeks of treatment (ITT population)

*p value obtained from analysis of variance comparing rosuvastatin 10 mg with atorvastatin for LSM percentage change in lipid and lipoproteins.

Michael B Clearfield, et al. Comparison of the efficacy and safety of rosuvastatin 10 mg and atorvastatin 20 mg in high-risk patients with hypercholesterolemia — Prospective study to evaluate the Use of Low
doses of the Statins Atorvastatin and Rosuvastatin (PULSAR). Trials. 2006; 7: 35.

Significantly more patients achieved ¥Dgoals witliRosuvastatin
than with Atorvastatin

ASignificantly more patients achieved NCEP ATP IIl LDL-C goal with rosuvastatin
than with atorvastatin:

A68.8% vs. 62.5%, p < 0.05

Asignificantly more patients achieved 2003 European LDL-C goals with
rosuvastatin than with atorvastatin:

A68.0% vs. 63.3%, p < 0.05.

LDL-C Treatment by NCEP ATP III (National Cholesterol Education Program Adult Treatment Panel 11l ) is < 100 mg/dL;
2003 European goal is < 2.5 mmol/L for patients with atherosclerotic disease, type 2 diabetes, or at high risk of cardiovascular events, as assessed by a Systematic COronary Risk
Evaluation (SCORE) risk > 5% or 3.0 mmol/L for all other patients),

Michael B Clearfield, et al. Comparison of the efficacy and safety of rosuvastatin 10 mg and atorvastatin 20 mg in high-risk patients with hypercholesterolemia — Prospective study to evaluate the Use of Low
doses of the Statins Atorvastatin and Rosuvastatin (PULSAR). Trials. 2006; 7: 35.

14
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Recent Coronary IVUS Progression Trials

Relationship between LDL -C and Progression Rate
1.8
CAMELOT REVERSAL

1.2 placebo ~ pravastatin
=
8 ACTIVATE
8_;; 0.6 REVERSAL @ placebo
c £ atorvastatin e
=5 PY A-Plus
o35 ) placebo
=)
c > 0
sg
c O

]

S c .06 >
o © ./ ASTEROID
= = | rosuvastatin

-1.2

50 60 70 80 90 100 110 120

Mean LDL -C (mg/dL)
Nissen SE, Nicholls Setal.  JAMA 2006;295:1555 i 1565

But as the efficacy improves,
does this affect safety?

15
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RosuvastatiBenefit:Risk- Liver Effects

ALT > ULN: Frequency by LOLReduction

Rosuvastatin (10, 20, 40 mg)
~*~ Atorvastatin (10, 20, 40, 80 mg)
Simvastatin (40, 80 mg)
3.0 Lovastatin (20, 40, 80 mg)
Fluvastatin (20, 40, 80 mg)

2.5
2.0
1.5
1.0

0.5

0.0

Occurrence of
ALT >3ULN (%)

20 30 40 50 60 70
LDLC reduction (%)
Persistent elevation is elevation to >3 x ULN on 2 successive occasions

Brewer HB. Am J Cardidl003;92(Suppl):23K-29K

RosuvastatiBenefit:RiskMuscle Effects

CK >1& ULN: Frequency by LOIReduction

Rosuvastatin (10, 20, 40 mg)
= Atorvastatin (10, 20, 40, 80 mg)

= Simvastatin (40, 80 mg)
S 3.0 —&— Pravastatin (20, 40 mg)
5 -®— Cerivastatin (0.2, 0.3, 0.4, 0.8 mg)
O 25
7
A
N 2.0
O
S 15
8
© 10
g
Q
[8)
O o0 &
20 30 40 50 60 70

LDLC reduction (%)

Brewer HB. Am J Cardi@003;92(Suppl):23K-29K

16
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Long Term Treatment (5 years) with Rosuvastatin lead to a low NNT Compare

to other medications such as Asprin

Endpoint All FRSs10 FRS>10
Primary Endpoint 25 47 17
Primary Endpoint, Mortality 20 34 14
~Hl._— PPN
Death y CARG g 20 37 14
MI, Stroke, Death 29 60 20
Benchmarks:
Statins for hyperlipidemia S-year NNT 40-60
Diuretics S-year NNT 80-100
Beta-blockers S-year NNT 120-160
Aspirin Men S-year NNT 220-270
Aspirin Women S-year NNT 280-330

Kidker ot al. Cirewlarhon CV Qual Outcomes 2008:2: 61633

Q. In our patient, what would be your anti
HTN drug of choice?

RAAS inhibitor.
CCBs.
Beta Blockers.

. Alpha Blockers.

17
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ESH’/EES@GaidehrIeB 2013

Asymptomatic Organ Damage

Left ventricular hypertrophy ACE inhibitor, Calcium antagonist, ARB

Asymptomatic atherosclerosis  Calcium antagonist, ACE inhibitor,

Microabluminuria ACE inhibitor, ARB
Renal Dysfunction ACE inhibitor, ARB
Previous stroke Any agent effectively lowering BP

Previous myocardial infarction BB, ACE inhibitor, ARB

Angina pectoris BB, Calcium antagonist
Heart failure Diuretic, BB, ACE inhibitor, ARB, mineralocorticoid receptor antagonist,
Aortic aneurysm BB

Atrial fibrillation, prevention Consider ARB, ACE inhibitor, BB
Atrial fibrillation, rate control BB, non-dihydropiridine calcium antagonist
ESRD/protienuria ACE inhibitor, ARB

Peripheral arterial disease ACE inhibitor, Calcium antagonist

ESH FESC Guideli@d€d 3
Drugs:to-be preferred in-specific.conditions

Isolated systolic hypertension  Diuretic, Calcium antagonist

Metabolic syndrome ACE inhibitor, ARB, Calcium antagonist
Diabetes Mellitus ACE inhibitor, ARB

Pregnancy Methyldopa, BB, Calcium antagonist
Blacks Diuretics, Calcium antagonist

18
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ESH FESC Guidelines 2013:

Possible combinations of.classesoftantinypertensive
N

RAAS inhibition is the

Foundation Therapy

in HTN Management

Antihyperienives ~ = \ antageniste
.
~ \\

ACE inhibizoes

Mancia G, Fagard R, Narkiewicz K, et al. 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). J Hypertens. 2013;31(7):1281-1357.

ARBs Mode of Action

T Kinins
Degradation Production of
of bradykinin angiotensin

4 Bradykinin T Angiotensin Il
eNOs BK Endothelium AT, T ar,

{ Less constriction T Dilatation
T Proapoptotic T Proapoptotic
4 Antigrowth { Antigrowth
— 2. fomedsh]
+ Blood pressure, no effect on endothelial continuity

No cardioprotection

19
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ACEIs Mode of Action

Degradation of - Production of
bradykinin — angiotensin

T 1 Bradykinin 4 Angiotensin
N N
v 4 “ \a
eNOs - BK Endothellum AT, AT,
T Dilatation T Constriction T Dilatation
T Antiapoptosis T Antiapoptosis T Proapoptosis
T Progrowth T Progrowth { Antigrowth )

r
Blood pressure maintenance and endothelial continuity and function
Cardioprotection

Q. Which ACE inhibitor would you prescribe this

patient?

20
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FDA Approved Indication for AGQE

Hypertension CHF/ Post AMI LV dysfunction / | Prevention of

Post AMI MI,Stroke & CV
death in high risk

Ramipril Ramipril Ramipril Ramipril

Captopril Captopril Captopril Perinodpril (only

Enalapril Enalapril Enalapril CAD patients)

Lisinopril Lisinopril Lisinopril

Fosinopril Fosinopril Trandolapril

Trandolapril

Benazepril

Perinodpril

ACEnhibitors are not the same

Mogensen CE,et al,Int J Clin Pract. 2001;55(7):489
Waugh WJ. Am J Heath Syst Pharma. 2000,57 (Suppl 1); S26

Ramipril
Superior Tissue ACE Inhibition

100 —
B Ramipril

w . .
5 m Perindopril
g m  Enalapril
(9]
9
=
©
o 50
i)
=
2
e
£
X

0 —

Heart Kidney Aorta

Dzau VJ.Am J Cardiol 1987; 59: 59A-65A

21
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Ramipril Possible Antiatherosclerotic
Mechanisms

{H:\(E#
* Ao 4

Bradyklnln

PAI-1 VCAM Endothelin | No Growth factors | Proteolysis
ICAM l
l Cytokines
\Vaso- Vascular lesions Plaque
Inflammation constriction Remodellng rupture

Reduction of Clinical Sequelae

Pepine C, Can J Cardiol 14; suppl D (1998)

Evidence of Ramipril in Hypertension

22
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KOENIGotudy

o Ramipril 2.5mg od reduces BP more than Lisinopril 10mg od

k%
180 U
170 - —Ns— Bl Ramipril2.5mg
B Lisinoprill0mg
160 7 I Lisinopril5 mg
150 +
5 140 - **p<0.001
T 130 - *p<0.05
E 120 -
EE_/ 110
m 100 —
90 -
80 - b Patients: 140 HTN patient in muti
70 - g center,randomised study
bk — Duration: 8 weeks
0 A A
Baseline y 6SS1aQ
treatment
Koenig WDrug Invest1992;4:456457
A Study designa multiCentre, norcomparative, opetiabel, observational
study . e o
A Inclusion criteria;patients with hypertension not controlled by an ACE o
inhibitor, a diuretic or any other monotherapy {SB® mmHg- DBP103 P
mmHg}20% with DM
)
A Goal:to evaluate the percentage of hypertensive patients achieving blc i 1
pressure goals after eight weeks of treatment with a fokeske combinatiol § o= -
of ramiprilhydrochlorothiazide s "
A Number of patients:449 (mean age of the patiens5 years),72% either & | st
overweight or obese - 5L
. . . N -
A Outcome:systolic and diastolic blood pressures significantly changed f -

baseline: afteB-week treatment-31.7-17.9mmHg (p 0.00J), respectively
A Tolerability: Few adverse events were reported, with facial edema and dry

cough recurring twice in two patients
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Ramipril in Prevention of M, Stroke &
CV Deaths in High Risk Patients

Overlap of Vascular Disease in Patients
With Atherothrombosis

CAPRIE Study

Cerebral Cerebral Coronary

Ischemic stroke Disease Disease

Transient ischemic attack

Coronary
Myocardial infarction
Angina pectoris (stable, unstable)

Peripheral Arterial Disease
Critical limb ischemia, claudication
PAD
PAD, peripheral artery disease.

TransAtlantic InterSociety Consensus GroupVasc Sutg
2000;31:S16.

*Data from CAPRIE study (n=19,185)
CoccherB.EurHeart J 1998; 13(pp)): P1268.
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The New England Journal Of Medicine
Volume 342, January 20,2000, Number 3: 145-53

HOPE: Study Design

mmp Large,randomised,placebecontrolled study

267 Centers:

Inclusion Criteria: US, Europe,

Age>55 vy, history:

Canada,
Central
America

CAD, stroke, PAD OR
diabetes + 1 CVD risk
factor

Patients Randomizeq

/

Hope

The HOPE Study InvestigatoksEnglJ Med 2000;342:145153.

Exclusion Criteria
CHF, known EF < 0.40

MI, stroke w/in 4 wk;
current ACE inhibitor,
Vit E
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Who Were The Participants?

¢ Mean age 66

€ Approximately ¥ female

€ 80% had coronary artery disease

€ 43% had peripheral vascular disease
€ 11% had a stroke

€ 38% had diabetes

€ 47% had hypertension
€ 66% had high cholesterol

Hope

HOPE Study Investigators Ca@ardiol1996;12:127137.

What Medications were They Taking?

@ Aspirin (or other antiplatelet agents): 76%
¢ Lipid lowering drugs: 29%

€ Beta blockers: 40%

€ Diuretics: 15%

€ Calcium channel blockers: 47%

€ Any antiischemic agent: 74%

Y Patients were already medically well-managed
according to their underlying disease

Hoe

HOPE Study Investigators Ca@ardiol1996;12:127137.
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HOPE Study

Results: Primary endpoints

mm Ramipril10mg reduces risk ofl,Stroke& CV deaths early and
effect increase by time

0.20 Placebo
22%
_ Reduction
%) 0.15 .
€ in Events Ramioril
28 P=.0001* amipri
Q=
8% 010
w— C
5 £
£3 15%
E 05— Reduction in
b Events at 1
year
Ho/?@ 0 I I I Days of Followup
—— 0 500 1000 1500

Note: Trial halted early due to the highly significant risk reductions seen wititace

The HOPE Study InvestigatorsBNglJ Med. 2000;342:14853.

HOPE Study

Results: Primary endpoints

m® Ramipril 10mg protection is on top of expected benefits of
standard therapies

Hope All- | Ramipril Effects Beyond |
Ry cVv Nonfatal Cause BP reduction
Stroke Death MI Mortality
o Only- 3/2 mmHg
S Ramipril Effects Beyond
-10 | Baseline Therapy
%RR 15  Aspirin
20t 16%** w Betablockers
20%* w Lipidlowering agents
251 -
26%* «p=00001 | @ Diuretics
30T w Other Antiplatelets
35 32%* P =0005 | Calcium Channel Blockers

Note: Trial halted early due to the highly significant risk reductions seen with Tritace

The HOPE Study Investigators. N Engl J Med. 2000;342:335
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Micro HOPE Study

Results: Primary endpoints

mm Ramipril 10mg protection is on top of expected benefits of

standard therapies

0-25 A~
— Ramiprii — Placebo
0-20
(%]
g
o
- 0-15
(1}
‘o
E& 0-10 A P =0.0004
8
Qo
(T
¥ 005 -
#op& 0 T T T T T T T T T
0 o Q o o 9 o o O
/ § RS (00 %Q '&0 09 \?‘0 '&00 '3,0

Duration of Followup (Days)

Gerstein HC e&l. MICRGHOPE ,Lancet 2000; 355: 253

25%
Reduction
in Events
P=.0004*

Ramipril lowered the risk of the combined primary
outcome by25%

Primary cutcome All cvase meetality
025,

— e

0201 -« s Hampod

0154

s g e 25% oo0dl

005
7 |
" ) ey - - - - - + - - 0% - — - - - . PRy,
- a a P S S s 0 N o 5 B ) D P P D
g R S R L O P ¢ &IPS
L | R R i\
=
£ SMMO 01 Cardiovascular death
= 008,
2

Duration of foliow wp |doys)

Kaplan-Meier survival curves for participants with diabetes

Lancet 2000; 355: 253-59
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Ramipril and Nitric Oxide

Nitric Oxide

Dilates Blood Vessels
Reduces Oxidation of LDL Cholesterol

(major component of plaque) o - O Reduces Platelet Stickiness
=2
’|‘ oPse
© @ ~—_ o s

i Y Y
> -
Reduces multiplication of

smooth muscle cells of the
artery wall

Reduces Monocyte Stickiness(prevent
Reduces Release of Superoxi Plaque formation)
Radicals

(Anti-oxidant Effect)
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Ramipril Sensitizes Platelets to Nitric
Oxide

Implications for Therapy in High -Risk Patients

Willoughby SR et al. Ramig@nsitizeplateletsto nitric oxide:implicationsfor therapyin high-riskpatients. J AnCollCardiol 2012 Sep 4;60(10):8&#.

Study Rationale

AThe HOPE (Heart Outcomes Prevention Evaluation) study with Ramipril has proven
that ACE inhibitors reduce the risk for cardiovascular events in aging, high-risk
populations.

AFurthermore, rates of Ml, stroke, cardiac arrest, heart failure, and complications
relating to diabetes were also decreased.

AHowever, the mechanism(s) underlying these beneficial effects have never been
delineated.

Willoughby SR et al. Ramipsénsitizeplateletsto nitric oxide:implicationsfor therapyin high-riskpatients. J An€ollCardiol 2012 Sep 4;60(10):88%4.

30



3/12/2018

Study objectives

AUsing2 sequential studies in HOPE (Heart Outcomes Prevention
Evaluation) studytype patients, the aims of this study were

ATo test the hypothesis that Ramipril improves platelet nitric oxide (NO)
responsiveness (i:eZ in platelets aggregation)

ATo explore biochemical and physiological effects of Ramipril in a cohort
selected on the basis of platelet NO resistance.

Willoughby SR et al. Ramips#nsitizeplateletsto nitric oxide:implicationsfor therapyin highrisk patients. J AnCollCardiol 2012 Sep
4;60(10):88794.

Study 1 was a double-blind, randomized comparison of Ramipril (10 mg)with
placebo in a cohort of patients (n=119) with ischemic heart disease or diabetes plus
additional coronary risk factor(s), in which effects on platelet responsiveness to NO

were compared.

Willoughby SR et al. Ramiménsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep 4;60(10):88¥4.
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Additionally, the effects of Ramipril on endothelial functionwere
assessed, using:

A Plasma levels of asymmetric dimethylarginine (ADMA), a marker of
endothelial dysfunction

A Augmentation index (Alx), a marker of apparent arterial stiffness

Willoughby SR et al. Ramips#énsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep
4;60(10):88794.

Inclusion criteria were similar to those of the HOPE
study

Men and women more than 50 years in age who had histories of:
Coronary artery disease
Stroke
Peripheral vascular disease

Diabetes plus 1 other risk factor (HTN, elevated total cholesterol level, low
high density lipoprotein cholesterol level, cigarette smoking, or documented
microalbuminuria).

Willoughby SR et al. Ramipsénsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep
4;60(10):88794.
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Study 2 was a subsequent short-term evaluation of the effects of Ramipril in a
cohort of subjects (n=19) with impaired platelet NO responsiveness in whom

additional mechanistic data were sought*.

*To determine whether sensitization of platelets to NO by Ramipril was associated with potentiation of NO
responsiveness of platelet soluble guanylate cyclase (sGC)

Willoughby SR et al. Ramips#énsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep
4;60(10):88794.

In study 1, Ramipril therapy increased platelet responsivenessto NO

relative to the extent of aqggregation (p<0.001), but this effect occurred

primarily in patients with severely impaired baseline NO responsiveness (n =41).

Willoughby SR et al. Ramipsénsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep
4;60(10):88794.
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Results (cont ' d)
NO platelet responsiveness

Table 2 Effect of 3 Vionths of
Ramiprili on VMieasured Parameters

Change From Baseline

Pilacebo Group Ramipril Group
Parameter (n = 57) (n = 51) P Value
HR (beats/min) 211 3255 2.2 =87 0.63
ADP-induced aggregation ({() — LS5 2.4 —0.9 = 2.6
Inhibition of aggregation by 1.7 — 28.2 12.3 — 36.8
SNP (%)
Alx (°%) —Ao 3=t —4.8 = 10.9 0.02
MDA (permol/ 1) 0.006 — 0.15S —0.042 — 0.26 0.25
ADMA (nmol/ 1) 6.9 — 6.1 —a2595 =59 0.05
SNP-induced intraplatelet — 3 == 220 — 3 OO0 =417 0.99
cGMVIP response (%)
Values are mean — SD.
ADMA = asymmetric dimethylarginine; ADP = adenosine diphosphate: Alx = augmentation
index; cGMP = cyclic guanosine monophosphate; HR = heart rate;: MDA = malondialdehyde;
SNP = sodium nitroprusside.

The SNP/ADP relationship demonstrated an increase in NO responsiveness in
the Ramipril treatment group

Change in SNP Response (%)

L] Ll
~12.5 -10.0 ~7.5
e

Change in ADP-induced
Aggregation {Ohms)

Analysis of covariance, p< 0.001

Willoughby SR et al. Ramips#nsitizeplateletsto nitric oxide:implicationsfor therapyin highrisk patients. J AnCollCardiol 2012 Sep

4;60(10):88794.
| 68
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Heterogeneity oRamprilkeffect on NO responsiveness

(analysis by subgroups)

ANO responsiveness increased markedly after Ramipril therapy in NO-
resistant subgroup of patientssompared with the placebo group (p
=0.03)

Aln contrast, platelet NO responsiveness was unaltered by Ramipril in
the subgroup with normal platelet responses at baseline

At base line, severe platelet NO resistance (SNP responses< 32%) was present in 41 patients at baseline (23 of whom were randomized to ramipril therapy)
There was no difference in the extent of ADP-induced aggregation between the normal NO responder and impaired NO responder groups

Willoughby SR et al. Ramisénsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep
| 69 4,60(10):88794.

NO responsiveness increased markedly after Ramipril therapyresis@nt
subgroup

A Normal responders B NO resistant
100+ 100+

5 §
B 801 % 804
£3 £3

- S
SE 60 2S£ 60
< o < 0
- O 3 Q
°% 404 2% 40
£ 22
= 20 3 20
- £

0 T T 0 - v
Baseline 3 months Baseline 3 months

Effect of Ramipril on Inhibition of Aggregation According to Basellne SNP Responsiveness

Willoughby SR et al. Ramipsénsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep
‘ 4;60(10):88794.
70
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Results (cont’'d)

Oxidative Stress and Endothelial Dysfunction

Table 2 Effect of 3 Vionths of
Ramiprili on VMieasured Parameters

Change From Baseline

Pilacebo Group Ramipril Group
Parameter (n = 57) (n = 51) P Value
HR (beats/min) 211 3255 2.2 =87 0.63
ADP-induced aggregation ({() — LS5 2.4 —0.9 = 2.6 0.22
Inhibition of aggregation by 1.7 — 28.2 12.3 — 36.8 0.10
SNP (%)
Alx (°%) —Ao 3=t —4.8 = 10.9 0.02
MDA (permol/ 1) 0.006 — 0.15S —0.042 — 0.26 0.25
ADMA (nmol/ 1) 6.9 =6.X% =259 =59 0.05
SNP-induced intraplatelet — 3 == 220 — 3 OO0 =417 0.99
cGMVIP response (%)
Values are mean — SD.
ADMA = asymmetric dimethylarginine; ADP = adenosine diphosphate: Alx = augmentation
index; cGMP = cyclic guanosine monophosphate; HR = heart rate: MDA = malondialdehyde;
SNP = sodium nitroprusside.

Results (cont’'d)

In study 2, Ramipril alsoimproved platelet NO responsivenes$p<0.01), and

this improvement was correlated directly with increased NO-stimulated

platelet generationof cyclicGMP(p<0.02).

Willoughby SR et al. Ramipsénsitizeplateletsto nitric oxide:implicationsfor therapyin high-risk patients. J AnCollCardiol 2012 Sep
4;60(10):88794.
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ARamipril sensitizes platelets to NO in a HOPE-type patient population and that
this effect results from sGC-dependent Improvement of platelet NO

resistance.

AThese findings provide an additional potential basis for the effects of Ramipril

in reducing risk for cardiac events

Willoughby SR et al. Ramips#nsitizeplateletsto nitric oxide:implicationsfor therapyin highrisk patients. J AnCollCardiol 2012 Sep
4;60(10):887-94.

Take Home Messages
ACVD is the leading cause of death worldwide.
ADM, HTN and Dyslipidemia co exist in most cases.
ABP control should be coupled with risk factor and CVD prevention.
AACE inhibitors show a mortality benefit outweighing ARBs.
ARamipril shows a potent anti-HTN effect and also a cardiovascular protective effect.
ANot all statins have proof of cardiovascular event reduction.

ARosuvastatin has been shown to provide the highest efficacy without affecting safety.
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Thank You
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