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Poznavate je?

Statiny, které se (nhejen) v kardiologii daji
pouzit (temer) v kazdé situaci
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4894764/

Intenzivni terapie statinem jiste
prospésnaiu DM 2

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
48 46 105 B1 97 7.0% 0.70[0.53, 0.91]
ASPEN 66 252 78 253 8.6% 0.85[0.64,1.12]
CARE 81 282 112 304 11.9% 0.78[0.62, 0.99]
HPS 325 72 381 1008 41.2% 0.89[0.79,1.00] —il—
LIPID 245 542 282 535 31.3% 0.86 [0.76, 0.97] ——
Total (95% CI) 2153 2198 100.0% 0.85[0.79, 0.91] ’
Total events 763 914
Heterogeneity: Chi*=3.14, df=4 (P=0.53); F= 0% 045 U:? 1 115 é

Test for overall effect: Z=4.33 (P <= 0.0001)

Favours [experimental] Favours [contral]

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% ClI
Ato Z 2004 399 529 110 530 13.1% 0.90[0.71,1.15]
PROVE-IT-TIMI 2006 142 499 150 479 18.3% 0.9110.75,1.10] Sl
SEARCH 2010 225 633 245 634 292% 0.92 [0.80, 1.06) — T
TNT 2006 298 748 332 753 395% 0.90([0.80,1.02) —&
Total (95% CI) 2409 2396 100.0% 0.91[0.84, 0.98] .
Total events 764 837
Heterogeneity: Chi*= 0.04, df=3 (P =1.00); F=0% D:S 057 ] 155 5

Test for overall effect Z=2.37 (P=0.02)

Favours [experimental]

de Vries FM et al. . PLoS ONE 9(11): e111247.
doir10 1271/i01irnal none 0111247

Favours [control)
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Presentation Notes
Abstract
Aims: To estimate the efficacy of standard and intensive statin treatment in the secondary prevention of major
cardiovascular and cerebrovascular events in diabetes patients.
Methods: A systematic search was conducted in Medline over the years 1990 to September 2013. Randomized, doubleblind,
clinical trials comparing a standard-dose statin with placebo or a standard-dose statin with an intensive-dose statin
for the secondary prevention of cardiovascular and cerebrovascular events in diabetes patients were selected. Trial and
patient characteristics were extracted independently by two researchers. The combined effect on the composite primary
endpoint was measured with a fixed-effect model. Potential publication bias was examined with a funnel plot.
Results: Five trials were included in the analysis comparing standard-dose statins with placebo with a total of 4 351
participants. Four trials were included for comparing standard-dose with intensive-dose statins, including 4 805 participants.
Compared with placebo, standard-dose statin treatment resulted in a significant relative risk (RR) reduction of 15% in the
occurrence of any major cardiovascular or cerebrovascular event (RR 0.85, 95% CI 0.79–0.91). Compared with standard-dose
statin treatment, intensive-dose statin treatment resulted in an additional 9% relative risk reduction (RR 0.91, 95% CI 0.84–
0.98).
Conclusion: Treatment with standard-dose statins to prevent cardiovascular or cerebrovascular events in diabetes patients
with manifest cardiovascular disease results in an estimated 15% relative risk reduction and intensive-dose statin treatment
adds 9%. If proven cost-effective, more intensive statin treatment should be recommended for diabetes patients at high
cardiovascular risk.


HLAVNI ZASADY LECBY STATINY PRI AKS

= Zahdjit 1. den hospitalizace

= Bez ohledu na lipidogram

VySetreni lipidu v krvi pfi prijeti k hospitalizaci neni pro
rozhodovani o IéCbé statiny podstatné, je vSak uzitecné jako
zaklad pro dalsi hodnoceni ucinnosti léCby

= \/ysoka davka statinu:

Nejlepsi vysledky ze studii u AKS jsou dostupné pro 80
mg atorvastatinu. (alternativné 40 mg rosuvastatin)

=  Pozor na lékové interakce

=V propoustéci zprave uvést jako konkrétni cil Ié€by plazmat. koncentraci LDL-cholesterolu
<1,8 mmol/I !

Pitha J et al. LéCba statiny u pacientll s akutnim koronarnim syndromem. /nterv Akut Kardiol 2012, 11(2): 89-90
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(Z hlediska prosté hypolipidemické účinnosti lze považovat za srovnatelnou alternativu 40 mg rosuvastatinu) RSV však nemá pro AKS indikaci !!!!!


Jak na hypercholesterolemii podle doporuceni?
Zmeéna postaveni ezetimibu

Recommendations

Prescribe statin up to the highest recommended dose or highest

tolerable dose to reach the goal. 1. Statin

In the case of statin intolerance, ezetimibe or bile acid sequestrants,
or these combined, should be considered.

2. Ezetimib

If the goal is not reached, statin combination with a cholesterol
absorption inhibitor should be considered.

If the goal is not reached, statin combination with a bile acid 3. Pryskyfice
sequestrant may be considered. '

In patients at very high-risk, with persistent high LDL-C despite
treatment with maximal tolerated statin dose, in combination with A PCSKOi
ezetimibe or in patients with statin intolerance, a PCSK9 inhibitor may '
be considered.

Cannon CP, N Engl J Med 2015;372: 2387-97.



IMPROVE-IT: statin + ezetimib = méné rekurentnich prihod
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BACKGROUND Intensive low-density lipoprotein cholesterol therapy with ezetimibe/simvastatin in IMPROVE-IT
(IMProved Reduction of Outcomes: Vytorin Efficacy International Trial) significantly reduced the first primary endpoint
(PEP) in patients post-acute coronary syndrome (ACS) compared to placebo/simvastatin.
OBJECTIVES This analysis tested the hypothesis that total events, including those beyond the first event, would also
be reduced with ezetimibe/simvastatin therapy.
METHODS All PEP events (cardiovascular [CV] death, myocardial infarction [MI], stroke, unstable angina [UA] leading
to hospitalization, coronary revascularization $30 days post-randomization) during a median 6-year follow-up were
analyzed in patients randomized to receive ezetimibe/simvastatin or placebo/simvastatin in IMPROVE-IT. Negative
binomial regression was used for the primary analysis.
RESULTS Among 18,144 patients, there were 9,545 total PEP events (56% were first events and 44% subsequent
events). Total PEP events were significantly reduced by 9% with ezetimibe/simvastatin vs placebo/simvastatin (incidence-
rate ratio [RR]: 0.91; 95% confidence interval [CI]: 0.85 to 0.97; p ¼ 0.007), as were the 3 pre-specified secondary
composite endpoints and the exploratory composite endpoint of CV death, MI, or stroke (RR: 0.88; 95% CI: 0.81
to 0.96; p ¼ 0.002). The reduction in total events was driven by decreases in total nonfatal MI (RR: 0.87; 95% CI: 0.79
to 0.96; p ¼ 0.004) and total NF stroke (RR: 0.77; 95% CI: 0.65 to 0.93; p ¼ 0.005).
CONCLUSIONS Lipid-lowering therapy with ezetimibe plus simvastatin improved clinical outcomes. Reductions in total
PEP events, driven by reductions in MI and stroke, more than doubled the number of events prevented compared with
examining only the first event. These data support continuation of intensive combination lipid-lowering therapy after an
initial CV event. (IMProved Reduction of Outcomes: Vytorin Efficacy International Trial [IMPROVE-IT]; NCT00202878)
(J Am Coll Cardiol 2016;67:353–61) © 2016 by the American College of Cardiology Foundation


Pacienti po AKS podle guidelines 2016

Table 27 Recommendations for lipid-lowering therapy in patients with acute coronary syndrome and patients
undergoing percutaneous coronary intervention

Recommendations Class® | Level® Ref<
It is recommended to initiate or continue high dose statins early after admission in all ACS patients without contra- I 64,
indication or history of intolerance, regardless of initial LDL-C values. 358-360
If the LDL-C target is not reached with the highest tolerable statin dose, ezetimibe should be considered in combination la 63

with statins in post-ACS patients.

If the LDL-C target is not reached with the highest tolerable statin dose and/or ezetimibe, PCSK9 inhibitors may be
considered on top of lipid-lowering therapy; or alone or in combination with ezetimibe in statin intolerant patients or in Ib 115,116
whom a statin is contra-indicated.

Lipids should be re-evaluated 4-6 weeks after ACS to determine whether target levels of LDL-C <I.8 mmol/L
(<70 mg/dL) or a reduction of at least 50% if the baseline is between |.8 and 3.5 mmol/L (70 and 135 mg/dL) have been lla
reached and whether there are any safety issues. The therapy dose should then be adapted accordingly.

Routine short pretreatment or loading (on the background of chronic therapy) with high-dose statins before PCl should be lla 363-365
considered in elective PCl or in NSTE-ACS.

Od 9/2016 fixni kombinace
atorvateze (Zoletorv)

www.escardio.org



Fixni ,,ASCOT trojkombinace”:
perindopril+amlodipin+atorvastatin = LIPERTANCE

Perindopril 5 Amlodipin 5 Atorvastatin 10
Perindopril 5 Amlodipin 5 Atorvastatin 20
Perindopril 10 Amlodipin 5 Atorvastatin 20
Perindopril 10 Amlodipin 10 Atorvastatin 20
Perindopril 10 Amlodipin 10 Atorvastatin 40

5 davkovych variant
Uvod IéEby hypertonika s dyslipidemii

Pokracovani |éCby s moznosti titrace

Lipertance 5/5/10
Lipertance 5/5/20
Lipertance 10/5/20
Lipertance 10/10/20
Lipertance 10/10/40

Osveédcené ucinné latky, overené klinickymi studiemi i dlouhou zkusenosti

Zlepseni adherence nad ramec fixnich kombinaci antihypertenziv
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The ASCOT-LLA 2x2 analysis demonstrated that the specific combination of amlodipine and atorvastatin offered an even greater relative risk reduction.
Adding atorvastatin to an amlodipine-based regimen offered a highly significant 53% incremental reduction in nonfatal MI and fatal CHD.
Adding atorvastatin to an atenolol-based regimen offered a nonsignificant 16% incremental reduction in nonfatal MI and fatal CHD. Prescribing information is available on request. Please see approved label in your country for full dosing and prescribing information. CADUET is not approved in all countries.



Fixni ,,ASCOT trojkombinace”:
perindopril+amlodipin+atorvastatin = LIPERTANCE

Prevod z terapie Zahajovani
volnou Zahajeni lécby kombinace/
kombinaci eskalace lécby




Co kdyz pacient
uzivat statin nechce,
nemuze nebo statin

neni dost?




Pro nemocné nedosahuijici cile LDL-c je tu
PCSK9 inhibice

Evolocumab: LDLc shiZeni za 52 tydnt Alirocumab: LDLc sniZeni za 24 tydnu
(DESCARTES) (ODYSSEY LONG TERM)

Atorvastatin . Alirocumab + maximally-tolerated statin - Ezetimibe + maximally-tolerated statin
Diet Atorvastatin  Atorvastatin 80 mg +
Overall Alone 10 mg 80 mg Ezetimibe 10 m LDL-C Non-HDL-C ApO B Lp(a)
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Existing therapies are not efficacious enough
Many high-risk patients are not able to control their LDL-C
AMG 145 as an add-on therapy can lower LDL-C by more than 60%
This allows high-risk patients to reach their LDL-C target  of 70 mg/dL
We hypothesize that this will decrease the CV-event rate dramatically



OSLER a OSLER-2: vedlejsi ucinky
pfi velmi nizkych hodnotach LDL-C

52-tydenni open-label follow-up studie, evolocumab 420 mg 1xmésiéné vs stand.
Iécba u pacientti ve studii faze 2 (OSLER) nebo faze 3 (OSLER-2)

Stratifikace dle minimalniho LDL-C pfi
Ié€bé Evolocumabem

EvoMab
(n=2976)

Nezadouci ucinky klinické (%)
VSechny 70.0 68.1 69.1 70.1 69.2
Zavazné 7.6 6.9 7.2 7.8 7.5 7.5
Myopatie 4.9 7.1 6.0 6.9 6.4 6.0
Neurokognitivni 0.5 1.2 0.8 1.0 0.9 0.3
Nezadouci uc€inky laboratorni (%)

ALT/AST >3 x ULN 0.9 0.8 0.8 : : :
CK >5 x ULN 0.4 0.9 0.7 0.5 0.6 1.1

AE, adverse event; CK, creatine kinase; EvoMab, evolocumab; LDL-C, low-density lipoprotein cholesterol; QM , once monthly;
SOC, standard of care; ULN, upper limit of normal.
Sabatine M, et al. N Engl J Med 2015;372:1500-9. (Suppl.):1-21.
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Presentation Notes
In patients with substantial reduction of LDL-C (<25 mg/dL or <40 mg/dL), the rates of AEs, SAEs and elevations in aminotransferase or creatine kinase levels were similar to those who had higher LDL-C levels during OSLER 
To convert: 100 mg/dL=2.59 mmol/L

Abbreviations:
AE, adverse event; LDL-C, low-density lipoprotein cholesterol; SAE, serious adverse event.

Reference:
Sabatine M, et al. N Engl J Med 2015;372:1500–9. (Suppl.):1–21.





Metaanalyza 14 studii s alirocumabem a vyskyt
NU podle dosazené hodnoty LDL-c

Pooled Overall

control alirocumab

(n=1894) (n=3340)
Any TEAE, % (n) 77.1 (1461) 77.8 (2599)
SAE, % (n) 15.4 (291) 16.0 (534)
Death, % (n) 1.2 (22) 0.7 (22)
TEAE leading to treatment

discontinugltion, % (n) 7.2 (137) 6.9 (232)

Values below are events per 100 patient-years® (n)
Neurological events (SMQ) 3.1 (71) 3.1 (134)
Neurocognitive disorders (CMQ) 0.7 (17) 0.7 (32)
Musculoskeletal (CMQ) 15.6 (328) 14.1 (559)
Ophthalmological TEAES (SMQ) 1.1 (25) 1.4 (64)
Hepatic disorders (SMQ) 1.9 (45) 2.2 (95)
Cataracts (CMQ) 0.9 (21) 1.0 (43)

Patients with diabetes at baseline n=559 n=998
Diabetes mellitus or diabetic

complications (CMQ) 8.7(58) 8.5(106)
Patients without diabetes at baseline n=1335 n=2342
Diabetes mellitus or diabetic 2.0 (33) 1.5 (46)

complications (CMQ)

Robinson J et al. Poster presented at the European Society of Cardiology Congress, 27—-31 August 2016, Rome, Italy

LDL-C LDL-C LDL-C
>0.65 mmol/Lt <0.65 mmol/L¥ <0.39 mmol/L?
(n=2501) (n=839) (n=314)
76.6 (1917) 72.7 (610) 71.7 (225)
15.4 (386) 15.4 (129) 13.1 (41)
0.7 (18) 0.5 (4) 0.3 (1)
7.9 (197) 4.2 (35) 5.4 (17)
3.4 (105) 1.9 (20) 2.3 (9)
0.8 (26) 0.5 (5) 0.3 (1)
14.6 (413) 12.1 (116) 12.9 (45)
1.5 (47) 1.2 (13) 1.3 (9)
2.4 (75) 1.6 (17) 1.8 (V)
0.6 (19) 2.0 (21) 2.3 (9)
n=688 n=310 n=129
7.7 (62) 10.1 (37) 9.9 (15)
n=1813 n=529 n=185
1.4 (32) 1.8 (12) 1.8 (4)



GLAGOV exporatorani subanalyza: LDL-c < 1,8
mmol/l na vstupu do studie
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Mohou PCSK9 inhibitory snizit KV riziko jesté nize ?

Evolocumab

* FOURIER
« 27654 pacientl/5let
* 40-85 let
« Sekundarni prevence
- LDL1,8
« Ukonceni: 10/2017

« Alirocumab

e ODYSSEY Outcomes
18000 pacientu/5 let (+2roky FU)
* Nad 40 let
 Po AKS
e LDL > 1,8 mmol/l
» Ukonceni: 12/2017

1. listopadu 2016 vyzkumny program s

bococizumabem s vice nez 28 000
nemocnymi zastaven z rozhodnuti sponzora

Clinicaltrials.gov
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Existing therapies are not efficacious enough
Many high-risk patients are not able to control their LDL-C
AMG 145 as an add-on therapy can lower LDL-C by more than 60%
This allows high-risk patients to reach their LDL-C target  of 70 mg/dL
We hypothesize that this will decrease the CV-event rate dramatically



Inclisiran: siRNA terapie proti PCSK9

A Change in PCSK9 Level in Single-Dose Cohorts
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Fitzgerald K et al. NEJM, Nov 13, 201¢



Bempedenova kyselina: inhibice kyselé citrat lyasy:
blok biosyntézy cholesterolu na novém misté

Shont title
(N=total/ETC- 1002 treated)

Study
munber

LDL-C lowering™

Dose range (mg)

Treatment

duration
{weeks)

001 [23] Phase la in healthy subjects

(N=18)

Phase 1b in healthy subjects

(N=53/39)

Phase 2a in patients with
hypercholesterolemia

(N=177/133)

Phase 1b in healthy subjects

(N=24/18)

Phase 2a in patients with
hypercholesterolemia and

type 2 diabetes (N =60/30)

Phase 2a in patients with
hypercholesterolemia and a
history of statin intolerance

(N=56/3T)

Phase 2a in patients with
hypercholesterolemia added
on to atorvastatin 10 mg

(N=58/42)

Phase 2b in patients with
hypercholesterolemia with or
without statin intolerance versus
ezetimibe (N=1349/249)

002 [24]

003 [26+]

004 [25]

005 [27]

006 [31]

007 [29]

008 [32+]

009 [30] Phase 2b in patients with
hypercholesterolemia while

on stable statin therapy
(N=134/88)
Phase 2a in patients with
hypercholesterolemia and
hypertension (N = 143/72)

014 [31]

Upto 17 %

Upto27 %

Upto 36 %

43 %

29
L

Upto 30 %
(ETC-1002)
Upto48 %
(ETC-

1002+ ezetimibe)
Upto 24 %

24, 60, 100, 120

40, 80,120

40, 180, 220

80, 120

60, 120, 180, 240

60, 120, 180, 240

1240, 180,

120+ ezetimibe,

180+ ezetimibe

120, 180

180

Single
dose
24

12

=

HMG-5

HMG-R

I Liver acyl-CoA synthatase
’ -

* Average LDL-C % change from baseline

Curr Atheroscler Rep (2016) 18: 61



Ale dyslipidemie neni

jenom elevace

LDL-c...




Statiny jsou zakladem kombinaci nejen ke
snizeni LDL-C

* SMV ~ SMV+Fenofibrate NNT,=20 NNT.=13

17.32% 4.95% ARR 16.3%
7.6% ARR

10.11% 10.11

TG<2,3 a/nebo HDL>0,9 TG>2,3 + HDL<O0,9 LDL<2,6 + nonHDL>3,4

ACCORD Study Group. N Engl J Med 2010; 362: 1563




Agonizace PPAR

Selective PPAR modulators (SPPARMs)
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Figure 1 PPAR-agonists have the potential to trigger different
biological responses via the same receptor [34].
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Fruchart Cardiovascular Diabetology 2013, 12:82



K-877 0.2 mg BID Baseline TG 266 mg/dL = 3.0 mmol/L
54 Caucasian on statin LDL-C 83 mg/dL = 2.2 mmol/L
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3
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PR Newswire

A UBM plc company

Solutions Resources Search

MNews in Focus Business & Money Science & Tech Health & Living Policy & Public Interest People & Culture

Landmark Trial Entitled "PROMINENT" To Explore The
Prevention Of Heart Disease In Diabetic Patients With High
Triglycerides And Low HDL-C

Trial will evaluate if lowering triglycerides and increasing functional HDL with Kowa's potent selective peroxisome proliferator activator receptor-
alpha (PPAR-alpha) modulator, K-877 (pemafibrate) can reduce the elevated risk of cardiovascular disease in high-risk diabetic patients who are
already taking statins

Jan 12, 2016, 09:00 ET from Kowa Research Institute, Inc

Change from base“ne Nordestgaard

2015
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Abstract
Background: Residual cardiovascular risk remains despite intensive treatment with statins. K-877, a Selective PPAR-α Modulator (SPPARMα), has shown significant reductions in atherogenic lipids with fewer adverse effects than existing PPARα agonists. We hypothesized that combination with pitavastatin may provide further reduction in atherosclerotic risk, particularly in dyslipidemic patients with hypertriglyceridemia, than statin alone. 
Methods: This was a multi-center double-blind parallel-group study. A total of 188 patients with fasting high TG (≥200, <1000 mg/dL) and non-HDL-C (≥150 mg/dL), treated with pitavastatin (once daily, 2 mg/day) were randomized to 12-week treatment groups; placebo (n=46), twice-daily K-877 0.1 (n=45), 0.2 (n=49) and 0.4 mg/day (n=48). The primary endpoint was the percentage change in TG from baseline and incidence of adverse drug reactions (ADRs) and adverse events (AEs). 
Results: Fasting TG reduction was as follows; placebo: -6.9%, K-877 0.1, 0.2 and 0.4 mg: -46.1%, -53.4% and -52.0%. All K-877 groups had significant reductions compared with placebo (P<0.001). Fasting non-HDL-C reductions were -5.9% with placebo and -11.3, -14.1 and -13.3% with K-877 0.1, 0.2 and 0.4 mg, respectively. Significant increase in HDL-C, and reductions in VLDL-C, remnant lipoprotein cholesterol and apoCIII compared to placebo were found in all K-877 groups (P<0.01). Although K-877 had a neutral effect on total LDL-C, HPLC analysis revealed a significant reduction of very small LDL-C with K-877 compared to the placebo group (P<0.05). Moreover, the highest dose of K-877 (0.4 mg/day) showed significant reduction of fasting blood glucose and HOMA-R compared to placebo (P=0.003 and 0.019, respectively). The incidence of AEs and ADRs in the K-877 groups was similar to that in placebo group. The study discontinuation rates were similar across all groups. 
Conclusions: K-877 significantly improved plasma lipoprotein profiles in dyslipidemia patients on stable statin treatment without increasing the rates of AEs/ADRs. Thus K-877 may be a useful therapy to reduce residual cardiovascular risk in dyslipidemia. 



Antisense molekuly: spolecnost 1S4S...I0NIS

DNA oligonukleotidy

Translace .
Protein

Ribosom
Aminokyseliny

CARDIOVASCULAR

KYNAMRO® ApoB-100
ISlS-;\P.OCIlIm ApoC-lll
1SI5-FXIRx Factor XI
I5I5-CRPRx CRP
ISIS-APO(2)Rx Apo(a)
ISIS-ANGPTL3Ry ANGPTL3
1515-FV¥llgx Factor VI

http://www.ionispharma.com/pipeline/



Tézké hypertriglycerdemie: familiarni
chylomikronemie

* Prvni genova terapie u Clovéka

‘ * GLYBERA
"i 1  MTP inhibice
e Lomitapid
j- * Anti-sense terapie
* Anti ApoB

At left is a normal plasma sample,
and at right is a plasma sample with

a milky appearance (lipemia) due to .
chylomicronemia * AntiapoClll

* Anti ANGPTL3

e Inhibice DGAT

Néekteré ale také pro hoFH



Nezapomneéli jsme na neco?
HDL ehelesterel Castice?

ApoA1 Mimetics, such as APL-180 Novartis
Full-length ApoA1, such as ApoA1 Cerenis Therapeutics

Pre-Beta HDL, as generated by delipidation, HDL Therapeutics Inc.
Reconstituted HDL, CSL Ltd.

ApoA1 Milano MDCO216, The Medicines Company
Trimeric ApoA1, Borean Pharma and now Roche
RVX-208, as developed by Resverlogix

Fx-5A, as developed by Kinemed Inc.
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Time-to-First MACE
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Hypolipidemika v praxi kardiologa

Léc¢ime podle rizika: Statiny
casneéji a vyssi davky

Kombinace hypolipidemik vcéetné
fixnich

Biologicka hypolipidemicka lécba

Nové terapie pro vzacné poruchy
(hoFH, fam. chylomikronemie)
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