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Clinical case

His father was hypertensive with abdominal aorta aneurisma.
He died when he was 83 for colon cancer.

His mother was hypertensive and diabetic. She died when she
was 61 years old for acute myocardial infarction.

Negative family history for other chronic or degenerative
diseases. Blood pressure: 165/100 mm Hg




Clinical case

Current treatment:

Fixed combination: ramipril 2.5 mg + hydrochlorothiazide
(HCTZ) 12.5 mg

Metformin 500 mg bid

Blood pressure: 155/95 mmHg
Fasting plasma glucose 92 mg/dl (= 5.1 mmol/l)
Alc 6.6%




Case study: clinical examination

Weight: 86 kg
Height: 1.74 m

Waist circumference: 104 cm
BMI: 28.4

BP: 165/100 mm Hg
Heart rate: 72 bpm

Heart sounds and chest auscultation: normal

‘Abdominal examination: normal

‘ Fundoscopic examination: normal

‘ Peripheral examination: normal




Case study: investigations

Fasting plasma glucose 92 mg/d| = 5.1 mmol/I
AlC 6.1%

Serum potassium 4.2 mEqg/!

Serum creatinine 1.2 mg/dI

Estimated GFR (MDRD formula) 94 ml/min

Total cholesterol 252 mg/dl = 6.5 mmol/I
High-density lipoprotein 32 mg/dl = 0.8 mmol/I
Low-density lipoprotein 183 mg/dI = 4.7 mmol/I
Triglycerides 184 mg/d| = 2.1 mmol/I
Urinalysis Normal
Dipstik microalbuminuria Absent

Electrocardiogram Normal




CV risk assessment

1) Low risk
2) Moderate risk
3) High risk
4) Very high risk



Stratification of CV Risk in four categories. The dashed line indicates how definition

of hypertension may be variable, depending on the level of total CV risk.
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CV risk assessment

Hypertension
Diabetes
Smoking
Dyslipidemia

Family history of premature CV disease



Stratification of CV Risk in four categories. The dashed line indicates how definition

of hypertension may be variable, depending on the level of total CV risk.
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CV risk assessment

1) Yes, | am satisfied
2) No, it is necessary to perform an echocardiogram
3) No, it is necessary to perform an ultrasound

4) No, it is necessary to perform an ABPM



Clinical case

This patients could be managed without adjunctive tests.
However, expecially in a specialistic center, it is convenient to
better characterize the CV risk profile.



Echocardiogram

e Concentric LVH (LMVS58 g/m2.7; g
LVMI: 148 g/mq; RWT: 0.47).

* Increased left atrial (44 mm) - o , ; s

e Normal contractility (EF 56%) e : —

e Diastolic dysfunction (E/A= 0.6)

e Mild mitral failure lieve (+)

e Mild tricuspidal failure (+)




Carotid ultrasound

30% stenosis of left
bifurcation

diffuse intima-media
thickening




Clinical case

Tests confirm that this patient is at high CVrisk.



CV risk assessment

1) No

2) Only an abdomen echography
3) Only a renal artery doppler

4) Both



High risk for abdominal aorta aneurysm (male, smoker,
hypertensive, positive family history).

High risk for renal artery stenosis (smoking and
diabetes)



Mild-moderate hepatic hypertrophic steatosis. Normal
adrenals and kidneys. Atherosclerotic plaques at the
level of abdominal aorta.

No renal artery stenosis, normal renal perfusion,
increased vascular resistance indices



*Essential arterial hypertension with high CV risk

*Global cardiovascular risk: family history for CV disease,
smoking habitus, diabetes, hypercholesterolemia,
sedentary life

*Target organ damage: LVH, carotid artery IMT and
plaque



eLife style modifications: low calories and low
cholesterol diet; dynamic exercise; smoking cessation

*Antihypertensive treatment: any compelling evidence?

*Need for accompanying non-antihypertensive
treatment.: Statins?

Antiplatelet therapy?



Treatment

1) < 140-90 mmHg
2) < 135-85 mmHg
3) < 130-80 mmHg
4) < 125-75 mmHg



Box 8 Position statement: Goals of trestmeant

# In hypericnsive patients, the primary goal of
mreamment 15 o achieve maximum reduction in
the long-term total nsk of cardiovascular disease,

# Thiz requires meamment of the mised BP per se as
well a5 of all asseeiaed evesible nzk facoors,

# HF should be reduced to ar least below 14

WrmmHg (syswlic/diasvolic), and w lower values,

Tarper BP should be ar lease< 130WEBD mmHg in
diahetics and in high or very high risk padencs,
such as those with associared elinical conditions
(srroke, myocandial infaretion, renal dysfunction,
proCEinurial.
= [ NET Col e LE W=l §iTs - =i [N 1L
sysrolic BE mw < 140 mmHg may be difficult and
e 20 iFche targer is a reduetion o < 130 mmHg,
Additipral difficuloes should be expected in
elderdy and diabede paoents, and, in general, in
patients with cardiovascular damage.
# In order m more easily achieve goal BF, anohy-
pemensive meamment should be inidaed before
significant cardiovascular damage develops.

ESH/ESC Guidelines Committee. Eur Heart J 2007;28:1462-1536.



BP target in diabetic hypertensive patients according to
different Guidelines

= <130/80 mmHg (JNC 7, 2003)
= <130/80 mmHg (ESH-ESC, 2007)

= < 130/80 mmHg (American Diabetes Association, 2002)



Reappraisal of the European Society of Hypertension
Guidelines for the Management of Hypertension

Blood pressure goals

Diabetes mellitus
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Achieved SBP in patients randomized to a more active (lower part of
histograms) or less active (upper part of histograms) treatment

Journal of Hypertension 2009, 27:2121-2158

Recommendation to
lower BP less than
130/80mmHg

in patients with
diabetes is not
supported by
incontrovertible trial
evidence.



The ACCORD Study
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The ACCORD Study Group. Effects of Intensive Blood-Pressure Control in Type
2 Diabetes Mellitus. The New England Journal of Medicine (2010)
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Nonfatal MI, Nonfatal Stroke or CVD Death

B Intensive ® Standard

HR =0.88
95% CI (0.73-1.06)
p=0.20

Years Post-Randomization

The ACCORD Study Group. Effects of Intensive Blood-Pressure Control in Type
2 Diabetes Mellitus. The New England Journal of Medicine (2010)




Proportion With Events
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Outcome trials comparing the effect of systolic blood pressure reduction on the
risk of stroke or myocardial infarction in diabetic patients
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Outcome trials comparing the effect of diastolic blood pressure reduction on

the risk of stroke or myocardial infarction in diabetic patients
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BP target

In a patient with hypertension and diabetes it should be
mandatory to lower BP values well below 140-90 mmHg.

The more aggressive target of less than 130-80 mmHg should
be individually considered.




Treatment

1) ACE-inhibitor

2) AT-1 antagonist

3) Calcium antagonist
4) Beta-blocker

5) Diuretic



Box 14 Antihypertensive treatment in diabetics

& Where applicable, intenses non-pharmacological
mcasurss should be encouraged in all diaberic
patients, with pardcular ansntion w weight loss
and reduction of salt intake in oype 2 diabenes.

& Cpmal BE should be <130080 mmHg and anohy-

pemensive drug creacment may be smmad already

can be used. A combination of two or more drags is
frequently nesded.

Available evide nce indicaces thar lowering BE also
exerts a pobectve effect on appeamnce and
progression of el damage. Some addicional
protecton can be obmined by the use of a blocker

aof the renin-angiotensin system {either an angio-
Ensin recepor antagonist of an ACE inhibioor )
A blocker of the enin-angioensin sysem shoald
b a regular component of combiraion rreamment
and the one prefemed when monotherapy s
sufficient.

antiby perie nsive drog ereamment also when inicial
BF iz in the high normal moge. Blockss of
the renin-angiotensin system have a pronounesd
antiproteinurie effeer and dheir use should be
prefemed.

& l'rearment strategies should consider an inee reen-
oon against all cardiovascular risk Facoors, including
ERET

& Hecause ofthe greacer chance of posoural by pooen-
gion, HP should also be measured in the ermect

pOETITE.

ESH/ESC Guidelines Committee. Eur Heart J 2007;28:1462-1536.



Trials Comparing Regimens Based on Different Drug Classes
in diabetic patients

Comparison N SBP/DBP diff. RR (95% Cl)
Trial AvsB
0.1 0.3 05 0.7 1.0 20 3.0
L 1 1 1 1 11 11 1 1
CAvs D/pB
INSIGHT® 1302 +2/-1 S, d——
_*—_
NORDIL®' 727 +3/0 - —
__*_
_.._
STOP-2”2 484 0/-2 —Se =
ACEl vs D/BB
4 o
UKPDS? 758 +1/+1 =0
CAPPP* 572 0/0 O I o |
STOP-2% 488 -1/0 3_:
ACEl vs CA
ABCD-NT® 480 0/0 = . . >
e
ABCD-HT'® 470 0/0 A —
—a—
STOP-2* 466 ~1/+2 TR
AllAvs BB
LIFE® 1195 -3/0 :t.
AllA vs CA
12 o _._0_
IDNT 1146 1/0 e
Favours | Favours
Drug Class A | Drug Class B

Zanchetti A and Ruilope LM, J Hypertens 2002



ORIGINAL INVESTIGATION

Effects of Dilferent Blood Pressure—-Lowering
Regimens on Major Cardiovascular Events
in Individuals With and Without Diabetes Mellitus

Results of Prospectively Designed Overviews of Randomized Trials

Blood Pressure Lowering Treatment Tralists’ Collaboration™

Comclwsions: These overviews showed that the short- to-
medium-term effects on major cardiovascular events of the
EP-lowenng regimens studied were bro
atients with and without diabetesiDiflerent etlects ol regi-
mens on intermediate renal outcomes not evaluated in these
overviews mav still provide a rationale for using specilic
drug classes in patients with diabetes.

Arch Intern Med. 2005;165:1410-1419



Effect of ACEi or ARBs on renal outcomes: systematic
review and meta-analysis

Degree of change of SBP and proteinuria reduction

Mean difference SBP Studies Albuminuria change RR (95% Cl)
(95%Cl) (N) (mg /day)
-7.6(-9.8t0-5.5) 23 (1668 ) = -83.12 (-126.8 t0 -39.5)
-1.2(-3.2t0-0.7) 15(1734) —B— 32.73(-51.9 to -13.6)
3.41(09t05.9) 17 (2312) i 1.81 (-2.47 t0 6.1)

[ I I 1

-130 -100 -50 010

Favours ACEi or ARB Favours other antiHY

Casas P et al. Lancet 2005; 366: 2026-2033



Effect of ACEi or ARBs on renal outcomes: systematic
review and meta-analysis

Degree of change of SBP and RR for ESRD

Mean difference ACEi / ARB  Other drugs RR for ESRD RR (95% Cl)
(95%Cl)
-6.9(-9.1t0-4.8) 117/ 1346 155 /1291 H 0.74 (0.59-0.92)
-1.6 (- 2.8to - 0.4) 273/ 6344 356 / 6327 + 0.77 (0.67-0.89)
1.5(0.1 to 2.9) 206 / 11049 397 / 26043 . 0.90 (0.72-1.12)
[ I 1
0.6 0.8 10 1.2

Casas P et al. Lancet 2005; 366: 2026-2033



Treatment

1) ACE-|
2) ARB
3) No difference



Diabetic Nephropathy and Outcome Studies

Stage 1 Stage 2  Stage 3a  Stage 3b Stage 4 Stage 5
Normoalbuminuria Microalbuminuria Persistent proteinuria ESRD

Prevention of CE-| Ea:;giﬁ?f; of La::asr:;iStOf Stage of renal Sdtg?;ic;f
nephropathy nephropathy nephropathy  nephropathy e therapy

ACE ACE-l  ARB

ACE-| : : : :
BENEDICT IRMA2 | ARrB IDNT ARB
ROADMAP | MARVAL | ARB RENAAL ARB

ARB



Treatment

1) ACE-|
2) ARB
3) No difference



Effect of ACE-l and ARBs on total mortality

Subgroup (number of trials)  All-Cause Mortality Pooled HR (95% Cl)  P-value for

(Random effects model) interaction

Overal (20) }—‘— 0.46 (092 - 1:00)

Versus placebo (7) 1 095 (0-88 - 1:02)
0435

Versus active treatment (13) - 097 (0:93-1:01)

ACE inhibitor (7) f——— 092 (0-85 - 0-99)
0024

ARB (13) -l 090(004-104)

> 50% of DM/ RI(3) ' ® { 092 (082 - 1:03)
0:355

<= 50% of DM/ RI (17) }—F—{ 097 (0:93- 1:01)

08 1 12
HR {log scale)
RAAS blocker better Control better

Van Vark C et al, Eur Heart 2011



OR

Effect of ACE-Is or ARBs on outcomes

0,11 7 % 0,11 - [ 0,11 - 0,11 - "
% * Y % T % * T % * T
0,9 - T 0,9 0,9 x 0,9 - T
0,7 - 0,7 0,7 - 0,7 -
0,5 0,5 - . 0,5 - 0,5
Composite outcome Cardiovascular death Myocardial infarction Stroke
0,11 7 " T 0,11 - 0,11 7
% T % % % * *
0,9 - 0,9 - 0,9 - T
o
@)
0,7 1 0,7 0,7 -
0,5 - 0,5 - 0,5 -
ACE-Is
. 4
ARBs All-cause death New heart failure onset New diabetes onset

|

x outcome significantly reduced as compared to placebo
Savarese G et al, JACC 2013; 61:131-142
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Which drugs should be avoided in hypertensive diabetic patients?



Probability of new diabetes %

[ 1 Not Receiving diuretics B Receiving diuretics

70

60

50

40

30
20

10

Y = [2.483 x glucose concentration at entry
(mmol/l)] + [0.937 x exposure to diuretics
(O=no; 1=yes)] — 16.81.

44 47 50 53 56 58 6.1 64 6.7
Glucose Concentration at the Baseline Visit (mmol/l)
Verdecchia P et al. Hypertension. 2004;43:963-969



Incidence of New Diabetes Among 12 550 Adults
The Atherosclerosis Risk in Communities (ARIC) Study

Antihypertensive Hazard Ratio*™
Medication (95% Confidence Intervals)
None 1.0
ACE-Inhibitors 0.98 (0.72-1.34)
\TBeta-bIockers 1.28 (1.04-1.57) t
alcium channel blockers 1.17 ({0.83-1.66)
Thiazide diuretics 0.91 (0.73-1.13)

* After adjustment for age, sex, race, use of other drugs, BMI, waist-to-hip ratio, level of
education, smoking, alchool use, level of pgysical activity,
SBP, DBP, fasting insulin, hypercholesterolemia, previous CD disease,

previous pulmonary disease, family history of diabetes.
t=p<0.05
Gress T et al. N Engl J Med 2000; 342:905-912



How to improve blood pressure control in this patient?



Clinical case

Current treatment:

Fixed combination: ramipril 2.5 mg + hydrochlorothiazide
(HCTZ) 12.5 mg

Metformin 500 mg bid

Blood pressure: 155-95 mmHg
Fasting plasma glucose 92 mg/dl

Al1C 6.6%



Treatment

1) Increase the dose of the ACE-inhibitor

2) Increase the dose of the diuretic
3) Increase the dose of both

4) Combination with a calcium antagonist



Dosing of antihypertensive drugs

For some drugs:

Low dose

Intermediate dose

High dose

For other drugs:

Single correct dose



Blood Pressure (mmHg)

Dose-response curves of antihypertensive drugs
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Taddei S et al Am J Cardiovasc Drugs 2011



ACE-inhibitors

Enalapril
BP
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T
E 10 mg 15 mg 20 mg
>
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Duration of action (hrs)
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BP reduction and side effects* of thiazide diuretics

*hypokalemia, increase in total cholesterol and glycaemia

Hydrochlorothiazide
BP
reduction I I
I I ’
e —
_—— - | I Ve
| | 7
adverse
metabolic I
l 1 »
effect I ( This dose is equivalent to
! /I / chlortalidon 12.5 mg!!
I

12,5 25 50 100
Dose (mg/day)

adapted from Carter BL et al. Hypertension 2004



“homeopathic” combination!

Ramipril 2.5 mg /HTCZ 12.5 mg



Treatment

Which strategy do you suggest to improve the efficacy of
antihypertensive treatment?

Proposal:

eCombination of an ACE-inhibitor at full dose with a DHP calcium
antagonist

Rational:

*The most effective combination in hypertensive patients with no
negative metabolic effects



Case study: follow-up management

Question

What action do you now take?
1. Nothing, the BP reduction is good enough
2. Increase the dose of amlodipine

3. Add a third drug




Antiplatelet therapy

With a history of CV events

>50-year-old with any elevation of serum creatinine
or a 10-year CV risk of 220%

ESH/ESC Guidelines Committee. Eur Heart J 2007;28:1462-1536.



l

Create a supportive alliance ceccccese
between the patient and the

physician

Accurate and ongoing
assessment of overall CV
risk

Detect and prevent end
organ damage

|

|

Select, achieve
and maintain
ambitious BP
goals

Empower the patient to
reduce their CV risk —
encourage lifestyle
modification




Accurate and ongoing
assessment of overall CV
risk




Case study: investigations

Fasting plasma glucose 92 mg/d| = 5.1 mmol/I
Al1C 6.1%

Serum potassium 4.2 mEqg/!

Serum creatinine 1.2 mg/dI

Estimated GFR (MDRD formula) 94 ml/min

Total cholesterol 252 mg/dl = 6.5 mmol/I|
High-density lipoprotein 32 mg/dl = 0.8 mmol/I
Low-density lipoprotein 183 mg/dI = 4.7 mmol/I
Triglycerides 184 mg/dl = 2.1 mmol/I
Urinalysis Normal

Dipstik microalbuminuria Absent

Electrocardiogram Normal




LDL-Reduction with statins
and vascular events

Prospective metaanalysis of 90,056 patients from 14 studies?

1 mmol/L LDL-Reduction is associated with.....

.... 23% Reduction of .... 21% Reduction
coronary events of vascular events
50 - 50 A
S ~—~~
c -8 Ll
S~ 40 - S ¥ 40 +
0 '{'DJ * S t
3 4 2
Qo X 30 4 S %) 30 4
T o S 5
B — =
£ 0 20 - S 20 T
o
© 05
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0 : 0 !
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LDL-Reduction LDL-Reduction
-10 - . -10 - .
in mmol/L in mmol/L

CTT Collaborators. Lancet 2005



The lower the better!
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Adapted from Rosensen RS. Exp Opin Emerg Drugs 2004;9(2):269-279



EuroASPIRE Surveyes

N Participaton Age Women PTCA
rate (%) years (%) (%)

EuroASPIRE|l 3180 77.2 47.8 24.9 25.6
1995-1996
EUurcASPIRE Il 2975 76.5 48.1 25.2 27.8
1999-2000
EuroASPIRE Il 2392 68.4 40.6 23.1 49.8
2006-2007

Consecutive patients, < 70 years at time of index event

ESC, Vienna 2007



Prevalence of Raised LDL Cholesterol (2)*

(P<0.0001 |

100% -

=%
90%
80% -
70%
60% !
50% |

40% A I
30% -
20% -
10% -
fith Czech : Nether- 2
Rep. Finland France  Germany Hungary Italy — Slovenia AlL
~ Survey 1 95.4% 95.8% 96.8% 97.9% 97.0% 96.4%
~ Survey 2 87.8% 66.3% 78.7% 86.2% 73.0% 80.0% 64.5% 83.7% 78.1%

= Survey 3 49.4% 26.4% 36.8% 54.2% 59.9% 56.4% 37.2% 44.5%

47.5%

S2 vs. S1: P=0.001
S3 vs. 52 : P<0.0001 @
: S3 vs. S1: P<0.0001 -
www.escardio.org iongress, Vienna, September 2007 ot or
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Medication Use: Lipid Lowering Drugs

. P<0.0001 |
90% - = A
80% -
70% -
60% -
50% A
40% -
30% - l
| |
10% A
- Czech Nether-
Rep. Finland  France Germany Hungary Linds Slovenia ALL
" Survey1 28.7% 39.0% 4M.7% 35.2% 22.3% 25.2% 35.9% 30.3% 32.2%
~ Survey 2 57.3% 64.4% 68.1% 67.6% 51.4% 59.7% 76.2% 58.3% 62.7%
w Survey 3 90.3% 95.2% 9.7% 86.9% 79.8% 90.6% 92.4% 91.5% . 888%

2 vs. S1 : P<0.0001

S3vs. S2 : P<0.0001 @
S3 vs. S1 : P<0.0001
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CARDS: Primary endpoint

Relative Risk Reduction 37% (95% CI: 17-52)
15-

P=0.001
S Coronary events Placebo
< Stroke 127 events
'c% 10+ Revascularisation
N
S
T Atorvastatin
-CIZ) 83 events
g 5°
-
=
o
@)
0 I I ' !
0 1 2 3 4 4.75 Years
Placebo 1410 1351 1306 1022 651 305

Atorva 1428 1392 1361 1074 694 328
e




Clinical case

Fasting plasma glucose 92 mg/dl = 5.1 mmol/I
Al1C 6.1%

Serum potassium 4.2 mEqg/I

Serum creatinine 1.2 mg/dl

Estimated GFR (MDRD formula) 94 ml/min

Total cholesterol 252 mg/dl = 6.5 mmol/I
High-density lipoprotein 32 mg/dl = 0.8 mmol/I
Low-density lipoprotein 183 mg/dI = 4.7 mmol/I
Triglycerides 184 mg/dl = 2.1 mmol/I




Cardiovascular risk stratification

1) Yes
2) No

67



ESC/EAS Guidelines for the management
of dyslipidaemias

@ European Heart Journal (2011) 32, 1769-1818

UROPEAN dDi:1ﬂ.1ﬂ93J"EUFhEEIFIIjJ"EhF1 58
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Those with :

1) Documented CVD (invasive or non-invasive testing)

2) Type 1 or 2 diabetes with target organ damage (e. g. microalbuminuria)
3) A calculated 10 years risk SCORE > 10 %

4) Chronic kidney disease (GFR < 60 ml/min)

are automatically at VERY HIGH TOTAL CARDIOVASCULAR RISK

68



Patients with type 2 diabetes are at very
high risk for CAD

7 years follow-up: Incidence for cardiovascular death

50% A
42.0%*
B Without previous
250 myocardial infraction
6
B \With previous
Myocardial infraction
0, -
o ' * n<0,001
nhon - Type 2 diabetes
diabetes (n=1059)
(n=1373)

Haffner et al., NEJM 1998:339:229-34



What are the treatment goals for
cholesterol in type 2 diabetes ?

1) LDL-Cholesterol < 1.8 mmol/I
2) LDL-Cholesterol < 2.5 mmol/I
3) LDL-Cholesterol < 3.0 mmol/I
4) Consider others (HDL-Cholesterol, triglycerids ?)

71



Table 8 Recommendations for treatment targets for
LDL-C

Recommendations

In patients at VERY HIGH CV
risk (established CVD, type
2 diabetes, type | diabetes

with target organ damage,
maoderate to severe CED

15,32,33
LDL-C goal is <1.8 mmaliL

=50% LDL-C reducticn when
target level cannot be reached.

In patients at HIGH CV risk
(markedly elevated single risk
factors, a SCORE level =5

to <[0%) an LDL-C goal <15
mmolL (less than =100 mg/dL)

should be considered.

15, 16,17

In subjects at MODERATE risk
(SCORE level >Ito <5%) an
LDL-C geal <3.0 mmol/L lla
{less than =115 mg/dL) should
be considered.

*(lass of recommendation.

BLevel of evidence

“References.

CKD = chronic kidney diseaze; OV = cardiovascular; CVD = @rdiovascular
disease; LDL-C = low-density lipoprotein-cholestercl

Table 25 Recommendations for treatment of
dyslipidaemia in diabetes

Class®

Recommendations Level® | Ref‘

In all patients with type | diabetes and
in the presence of microalbuminuria
and renal disease, LDL-C lowering (at
least 30%) with statins as the first
choice (eventually drug combination)
is recommended irrespective of the

In patients with type 2 diabetes and
CVD or CKD, and in those without
CVD who are over the age of 40 years
with one or more other CVD risk
factors or markers of target organ
damage, the recommended goal for
LDL-C is <|.8 mmol/L (less than ~70
g dL ) and the secondary goal for non=
HDL-C is <2.6 mmoliL (100 mg/dL)

BRI,

15,16

| ] & 1

In all people with type 2 diabetes LDL-C
<2.5 mmollL (less than ~100 mg/dL) is
the primary target. Mon-HDL-C

<3.3 mmol/L (130 mg/dL) and apo B
<100 mg/dL are the secondary targets.

15,16

h risk

7 N

*Class of recommendation.
%l evel of evidence.
“References.

apo = apolipoprotein; CKD = chronic kidney disease; CVD = cardiovascular

disease; | DL-C = low-density lipoprotein-cholesterol



How to treat hypercholesterinemia ?

Table 14 Recommendations for the pharmacological
treatment of hypercholesterolaemia

Recommendations

Prescribe statin up to the
highest recommended dose,
or highest telerable dose te
reach the target level.

I5 16,17

In the case of statin
intolerance, bile acid

sequestrants or nicetinic acid
should be considered.

|08, 120

A cholestero| 2bsarption
inhibitor, alone or in
combination with bile acid
sequestrants or nicotinic acid,
may alse be considered in the
case of statin intolerance,

If target level iz not reached,
statin combination with

a chaolesteral absarption m
inhibicor ar bile acid
sequestrant or nicotinic acid
may he considered.

*{lass of recommendation.
®Level of eviderce.
“References.



New LDL-C goal < 1.8 mmol/l : how to reach target?

Less than 40% of 24,000 Swiss high-risk patients reach the LDL-C target <2.6 mmol/I

60 = All patients
- 7'8

(very)-high-risk patients
A

S —

LDL-C goal attainment (%)
S
1

10

n=23892
LDL-C LDL-C LDL-C
<2,6mmol/l <2,6mmol/l < 1,8 mmol/l

Jaussi A, Noll G, Meier B, Darioli R. Eur J Cardiovasc Prev Rehabil. 2010; 17 (3):363-372.



Drug combination - Ezetimibe

Ezetimibe: Mechanism of Action

.

Duodenum

" | Jejunum
Ezetimibe

/

CM Remnant
Apo B48




Articles I

The effects of lowering LDL cholesterol with simvastatin 3> @ »
plus ezetimibe in patients with chronic kidney disease

(Study of Heart and Renal Protection): a randomised
placebo-controlled trial

Codin Raigerg Martin | Landray, Cheisdma Keith Jornathon Embea Do C Wheeley Charles T 1 bl oph Wanner, Vero Krane Al
|anat) ;Jl.'-lnlf'l eNeal L Jang Le Seong Hool Adeeralevin | P eI A goton Mike G o Bt Kasruke Robeat Walker D

Ho Faldt-R wsten Udom Erar®tichar Vied didh yohascharoensuk Bengt Faltstr om Hallvard Holdaas Viedirrw Tesanr A ¥ Wiers
Dhedenick Grobber. Dick de Zemw, Carola Gronhagen-Bka, Tanap Dasgupta, David Lews, Wilbam Hermington Manon Mafha

Kol Wallendszus, Richard Gramen. Terie Peders. sthan Tobert. jane Armioge Alex Baxter, Cherstopher Bray, Yiping Chin, Zh

| '] i [l | B ] ) i | -
Michagl Hill. Cawod Knott, Sarah Parsh, Dawd Simpeon, Petar Sleght. Alan Young Rory Coll ybelsal) of the SHARP [rmses! wgof



SHARP: Rationale/ background

patients with CKD: high risk of vascular events

Pattern of vascular disease atypical -> large proportion non-
atherosclerotic

high statin doses : increased risk of myopathy, especially in patients
with impaired renal function

Previous trials : inconclusive

(Atorvastatin 20 mg (4D) , Rosuvastatin 10 mg (AURORA):

nonsignificant relative risk reduction of 8% and 4% respectively)

Baigent C et al: Lancet 2011

STUDY OF HEART AND
RENAL PROTECTION



SHARP: Eligibility

History of chronic kidney disease
Not on dialysis = elevated creatinine on 2 occasions:
* Men: 21.7 mg/dL (150 pmol/L)
Women: 21.5 mg/dL (130 pmol/L)
On dialysis > haemodialysis or peritoneal dialysis
Age = 40 years
No history of myocardial infarction or coronary revascularization
Uncertainty: LDL-lowering treatment not definitely indicated or

contraindicated

Baigent C et al: Lancet 2011

RENAL PROTECTION



SHARP: Baseline characteristics

Characteristic Mean (SD) or %
Age 62 (x 12)
Men 63 %
Systolic BP (mm HQ) 139 (x 22)
Diastolic BP (mm Hg) 79 (£ 13)
Body mass index 27 (£ 6)
Current smoker 13 %
Vascular disease 15 %
Diabetes mellitus 23 %
Non-dialysis patients only (n=6247, 67 %)
eGFR (ml/min/1.73m?) 27 (£ 13)

Albuminuria 80 %

STUDY OF HEART AND
RENAL PROTECTION



SHARP: Major Atherosclerotic Events

Event Eze/simv  Placebo
(n=4650) (n=4620)

Major coronary event 213 (4.6%) 230 (5.0%)
Non-haemorrhagic stroke 131 (2.8%) 174 (3.8%)
Any revascularization 284 (6.1%) 352 (7.6%)

Major atherosclerotic event 526 (11.3%) 619 (13.4%)

Other cardiac death 162 (3.5%) 182 (3.9%)
Haemorrhaghic stroke 45 (1.0%) 37 (0.8%)

Other major vascular events 207 (4.5%) 218 (4.7%)

Major vascular event 701 (15.1%) 814 (17.6%)

Risk ratio & 95% CI

4ii_.77
~ =
B
<o 16.5% SE 5.4
! reduction
| (p=0.0022)
.

——— 5.4% SE 9.4
! reduction
! (p=0.57)

<o 15.3% SE 4.7
reduction
(p=0.0012)

l \ I |

|
08 10 12 14

|
0.6

Eze/simv Placebo N
better better HARP

STUDY OF HEART AND

RENAL PROTECTION



SHARP: Major Atherosclerotic Events

B
% Major vascular events
‘_é 50% —
significant 17% reduction in 8
major atherosclerotic events gt 40% ]
with 0.85 mmol/L LDL-C - .
reduction
30% — .
-> similar to the effects seen in
the CTT with statin regimens of I e [
equivalent LDL lowering i .
efficacy SHAR :
10% . .
:
0% T i [ I
0.5 1.0 1.5 20
-10% = Reduction in LDL cholesterol (mmol/L)

Baigent C, et al. The Lancet 2011;377(9784):2181 - 2192



SHARP: Major Atherosclerotic Events
by renal status at randomization

Eze/simv Placebo Risk ratio & 95% CI

(n=4650) (n=4620)

Non-dialysis (n=6247) 296 (9.5%) 373(11.9%) +

Dialysis (n=3023) 230 (15.0%) 246 (16.5%) o

Major atherosclerotic event 526 (11.3%) 619(13.4%) ‘ 16.5% SE 5.4
reduction
(p=0.0022)

No significant heterogeneity between L1 I
non-dialysis and dialysis patients 06 08 10 12 14

(p=0.25) .
Eze/simv Placebo

better better




- Diabetic dyslipidemia is a cluster of lipid abnormalities
- In 50 % in patients suffering from type 2 diabetes:

- High triglycerids

- Low HDL-Cholesterol

Table 24 Summary of dyslipidaemia in MetS and in
type 1 diabetes

* Dyslipidaemia in MetS represents a cluster of lipid and lipoprotein
abnormalities including elevation of both fasting and postprandial
TGs, apo B, and small dense LDL, and low HDL-C and ape Al.

* Non-HDL-C or apo B are good surrogate markers of TRLs and
remnants and are a secondary objective of therapy.
Mon-HDL-C <3.3 mmol/L (less than ~130 mg/dL) or apo B <100 mg/dL
is desirable.

* |ncreased waist circumference and elevation of TGs seems to be a
simple tool to capture the high risk subjects with Met5.

* Atherogenic dyslipidaemia is one of the major risk factors for CVD in
people with type 2 diabetes.

apo = apolipoprotein; CVD = cardiovascular disease; HDL-C = high-density
lipoprotein-cholesterol; LDL = low-density lipoprotein; MetS = metabolic
syndrome; TG = triglyceride; TRLs = trigyceride-rich lipoproteins.



Triglycerids

FIELD trial: No effect on primary endpoint (CAD death or non-
fatal MI), but significantly reduced CVD events by 11%

ACCORD trial: Patients with high TG and low HDL-Cholesterol
benefit from adding fenofibrate

HDL-Cholesterol

If lower than < 1.0 mmol/L and TG elevated >1.8 mmol/l
-> According to 4S trial: Increased risk for major coronary
events (not on mortality)



