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Čím musíme začít…



Poznáváte je? 

Statiny, které se (nejen) v kardiologii dají 
použít (téměř) v každé situaci



Nejdelší sledování zatím stále z WOSCOPS
6595 mužů, původně 55 let- sledování do 75. let

Circulation. 2016 Mar 15; 133(11): 1073–1080

-13% -21%

-24%

Celková 
mortalita

KV 
mortalita

Koronární 
příhoda

Nekardiální 
onem.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4894764/


Intenzivní terapie statinem jistě 
prospěšná i u DM 2

de Vries FM et al. . PLoS ONE 9(11): e111247. 
doi:10 1371/journal pone 0111247
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AbstractAims: To estimate the efficacy of standard and intensive statin treatment in the secondary prevention of majorcardiovascular 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 statinfor the secondary prevention of cardiovascular and cerebrovascular events in diabetes patients were selected. Trial andpatient characteristics were extracted independently by two researchers. The combined effect on the composite primaryendpoint 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 351participants. 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 theoccurrence of any major cardiovascular or cerebrovascular event (RR 0.85, 95% CI 0.79–0.91). Compared with standard-dosestatin 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 patientswith manifest cardiovascular disease results in an estimated 15% relative risk reduction and intensive-dose statin treatmentadds 9%. If proven cost-effective, more intensive statin treatment should be recommended for diabetes patients at highcardiovascular risk.



HLAVNÍ ZÁSADY LÉČBY STATINY PŘI AKS
 Zahájit 1. den hospitalizace

 Bez ohledu na lipidogram

Vyšetření lipidů v krvi při přijetí k hospitalizaci není pro 
rozhodování o léčbě statiny podstatné, je však užitečné jako 
základ pro další hodnocení účinnosti léčby

 Vysoká dávka statinu:

Nejlepší výsledky ze studií u AKS jsou dostupné pro 80 
mg atorvastatinu. (alternativně 40 mg rosuvastatin)
 Pozor na lékové interakce

 V propouštěcí zprávě uvést jako konkrétní cíl léčby plazmat. koncentraci LDL-cholesterolu 
<1,8 mmol/l !!!

Piťha J et al. Léčba statiny u pacientů s akutním koronárním syndromem. Interv 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 doporučení?
Změna postavení ezetimibu

1. Statin

2. Ezetimib

3. Pryskyřice

4. PCSK9i

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



IMPROVE-IT: statin + ezetimib = méně rekurentních příhod

Murphy et al . J A C C V O L . 6 7 , NO . 4 , 2 0 1 6

-183 MI

- 80 CMP

-162 PCI
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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 alsobe reduced with ezetimibe/simvastatin therapy.METHODS All PEP events (cardiovascular [CV] death, myocardial infarction [MI], stroke, unstable angina [UA] leadingto hospitalization, coronary revascularization $30 days post-randomization) during a median 6-year follow-up wereanalyzed in patients randomized to receive ezetimibe/simvastatin or placebo/simvastatin in IMPROVE-IT. Negativebinomial 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% subsequentevents). 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 secondarycomposite endpoints and the exploratory composite endpoint of CV death, MI, or stroke (RR: 0.88; 95% CI: 0.81to 0.96; p ¼ 0.002). The reduction in total events was driven by decreases in total nonfatal MI (RR: 0.87; 95% CI: 0.79to 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 totalPEP events, driven by reductions in MI and stroke, more than doubled the number of events prevented compared withexamining only the first event. These data support continuation of intensive combination lipid-lowering therapy after aninitial 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

1– 4. den po přijetí - zahájení léčby maximální 
dávkou statinu (případně nižší dávkou u pacientů 
ohrožených NÚ). Ezetimib může dále pomoci 
dosažení cílových hodnot
4 – 6 týdnů po propuštění – kontrola hladin LDL-c 
(cílové hodnoty, nežádoucí účinky) a případná 
změna terapie

www.escardio.org

Od 9/2016 fixní kombinace 
atorva+eze (Zoletorv)



Fixní „ASCOT trojkombinace“: 
perindopril+amlodipin+atorvastatin = LIPERTANCE

Perindopril 5 Amlodipin 5 Atorvastatin 10 Lipertance 5/5/10
Perindopril 5 Amlodipin 5 Atorvastatin 20 Lipertance 5/5/20
Perindopril 10 Amlodipin 5 Atorvastatin 20 Lipertance 10/5/20
Perindopril 10 Amlodipin 10 Atorvastatin 20 Lipertance 10/10/20
Perindopril 10 Amlodipin 10 Atorvastatin 40 Lipertance 10/10/40

• 5 dávkových variant

• Úvod léčby hypertonika s dyslipidemií

• Pokračování léčby s možností titrace

• Osvědčené účinné látky, ověřené klinickými studiemi i dlouhou zkušeností

• Zlepšení adherence nad rámec fixních kombinací 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.



• 44 let, DLP + HT
• Léčba 

perindopil/amlodipin/atorva
• TK 130/75
• TC 4,4; LDL 2,3 mmol/l

• 59 let
• T2DM, HT, DLP
• První vyšetření: TK 170/105
• TC 6,3, LDL 4,6 mmol/l

• 66  let
• CKD, HT
• TK 145/85
• TC 5,4, LDL 3,6 mmol/l
• Léčba:perindopril5mg+amlodpin+

atorva 10

Převod z terapie 
volnou 

kombinací
Zahájení léčby

Zahajování 
kombinace/

eskalace léčby

Fixní „ASCOT trojkombinace“: 
perindopril+amlodipin+atorvastatin = LIPERTANCE



Co když pacient 

užívat statin nechce, 

nemůže nebo statin 

není dost? 



Pro nemocné nedosahující cíle LDL-c je tu 
PCSK9 inhibice

Evolocumab: LDLc snížení za 52 týdnů 
(DESCARTES)

Alirocumab: LDLc snížení za 24 týdnů 
(ODYSSEY LONG TERM)

Robinson J et al. N Engl J Med. 2015Blom D et al. N Engl J Med. 2014
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Presentation Notes
Existing therapies are not efficacious enoughMany high-risk patients are not able to control their LDL-CAMG 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/dLWe hypothesize that this will decrease the CV-event rate dramatically



OSLER a OSLER-2: vedlejší účinky 
při velmi nízkých hodnotách LDL-C

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.

Stratifikace dle minimálního LDL-C při 
léčbě Evolocumabem

EvoMab
(n=2976)

Stand.
léčba

(n=1489)
<0,65 

mmol/l
(n=773)

0,65 -1 
mmol/l
(n=759)

<1
mmol/l

(n=1532)

≥ 1
mmol/l

(n=1426)

Nežádoucí účinky klinické (%)
Všechny 70.0 68.1 69.1 70.1 69.2 64.8
Závažné 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
Neurokognitivní 0.5 1.2 0.8 1.0 0.9 0.3

Nežádoucí účinky laboratorní (%)
ALT/AST >3 × ULN 0.9 0.8 0.8 1.3 1.0 1.2
CK >5 × ULN 0.4 0.9 0.7 0.5 0.6 1.1

52-týdenní open-label follow-up studie, evolocumab 420 mg 1xměsíčně vs stand. 
léčba u pacientů ve studii fáze 2 (OSLER) nebo fáze 3 (OSLER-2)
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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/LAbbreviations: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.



Metaanalýza 14 studií s alirocumabem a výskyt 
NÚ podle dosažené hodnoty LDL-c

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



GLAGOV exporatoraní subanalýza: LDL-c < 1,8 
mmol/l na vstupu do studie
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Mean LDL-C 1,8 mmol/l

Mean LDL-C 0,62 mmol/l

Change from baseline 16.4%

Change from baseline -58.3%

0,39 mmol/l

0,75 mmol/l



Mohou PCSK9 inhibitory snížit KV riziko ještě níže ?
• Evolocumab

• FOURIER
• 27654 pacientů/5let
• 40-85 let
• Sekundární prevence
• LDL 1,8
• Ukončení: 10/2017

• Alirocumab
• ODYSSEY Outcomes

• 18000 pacientů/5 let (+2roky FU)
• Nad 40 let
• Po AKS
• LDL > 1,8 mmol/l
• Ukončení: 12/2017

• Bococizumab
• SPIRE 1 a 2

• 17000 + 11000 / event driven
• Nad 18
• Vysoké KV riziko
• LDL > 1,8 mmol/l // > 2,6mmol/l
• Ukončení: 4/2018 // 1/2018

Clinicaltrials.gov

1. listopadu 2016 výzkumný program s 
bococizumabem s více než 28 000 

nemocnými zastaven z rozhodnutí sponzora

Presenter
Presentation Notes
Existing therapies are not efficacious enoughMany high-risk patients are not able to control their LDL-CAMG 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/dLWe hypothesize that this will decrease the CV-event rate dramatically



Inclisiran: siRNA terapie proti PCSK9

Fitzgerald K et al. NEJM, Nov 13, 2016

• Změna hladin 
PCSK9

• Změna hladin LDL-c



Bempedenová kyselina: inhibice kyselé citrát lyasy: 
blok biosyntézy cholesterolu na novém místě

Curr Atheroscler Rep (2016) 18: 61



Ale dyslipidemie není 

jenom elevace 

LDL-c…



Statiny jsou základem kombinací nejen ke 
snížení LDL-C 

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



Agonizace PPAR
Selective PPAR modulators (SPPARMs)

Fruchart Cardiovascular Diabetology 2013, 12:82
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Presentation Notes
AbstractBackground: 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: společnost ISIS…IONIS

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



Těžké hypertriglycerdemie: familiární 
chylomikronemie

• První genová terapie u člověka

• GLYBERA

• MTP inhibice

• Lomitapid

• Anti-sense terapie

• Anti ApoB

• Anti ANGPTL3

• Anti apoCIII

• Inhibice DGAT

Některé ale také pro hoFH



Nezapomněli jsme na něco? 
HDL cholesterol částice? 



28

Time-to-First MACE
CV Death, Nonfatal MI, Ischemic Stroke, UA Hospitalization
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Gibson et al. AHA 2016

High Dose CSL112 vs. Placebo
HR (95% CI) = 1.02 (0.57 – 1.80)

Low Dose CSL112 vs. Placebo
HR (95% CI) = 1.18 (0.67 – 2.05)

Low Dose
CSL112 (2g) Placebo

High Dose
CSL112 (6g)

8.3%

7.1%
6.7%

No. at risk

Low Dose CSL112 vs. Placebo
HR (95% CI) = 1.12 (0.58 – 2.16)

High Dose CSL112 vs. Placebo
HR (95% CI) = 0.81 (0.40 – 1.64)

Through Study Day 112

Through End of Study



Hypolipidemika v praxi kardiologa
Léčíme podle rizika: Statiny 

časněji a vyšší dávky

Kombinace hypolipidemik včetně 
fixních

Biologická hypolipidemická léčba

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



www.athero.cz

Chcete se dozvědět více?
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