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STUDIE IMPROVE-IT: KOMBINACE SIMVASTATINU A
EZETIMIBU U PACIENTU S AKS A DM
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Giugliano RP et al. IMPROVE-IT (IMProved Reduction of Qutcomes: Vytorin Efficacy International Trial) Investigators . Benefit of Adding
Ezetimibe to Statin Therapy on Cardiovascular Qutcomes and Safety in Patients With vs. Without Diabetes: Results from IMPROVE-IT.
Circulation. 2017 Dec 20.



STUDIE IMPROVE-IT: PACIENTI S AKS A JATERNIM

POSTIZENIM
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Abbreviations: K-M, Kaplan-Meier; HR, hazard ratio; NFS, NAFLD Fibrosis Score; 95% Cl, 95% confidence interval

1Primary endpoint was defined as a composite of cardiovascular death, non-fatal myocardial infarction (Ml), unstable angina,
coronary revascularization with PCl or CABG = 30 days post-randomization, or non-fatal stroke

2NFS categorization: high NFS > 0.67 (shown in red) vs. low NFS < -1.455 (shown in blue)

*Cox proportional hazards regression model adjusted for age, race, hypertension, current smoking, prior percutaneous coronary
intervention (PCI), and a history of congestive heart failure (CHF)

Simon TG et al. Corey KE, Cannon CP, Blazing M, Park JG, O'Donoghue ML, Chung RT, Giugliano RP. The
nonalcoholic fatty liver disease (NAFLD) fibrosis score, cardiovascular risk stratification and a strategy
for secondary prevention with ezetimibe. Int J Cardiol. 2018. pii: S$0167-5273(18)30660-0.



NFS: VZOREC FIBROTICKEHO POSTIZENI JATER

Nonalcoholic Fatty Liver Disease Fibrosis SCORE (NFS)

NFS =-1,675 + 0,037 x vék (roky) + 0,094 x body mass index (kg/m?) +
1,13 x (vyssi lacna glykemie/diabetes mellitus [ano=1, ne=0]) + 0,99 x

(AST/ALT) — 0,013 x trombocyty (x10°/L) — 0,66 x albumin (g/dL).

Vhodné méné nei -1,45

Rizikové NFS vice nez 0,67

Angulo P, et al. The NAFLD fibrosis score: a noninvasive system that identifies liver fibrosis in patients with NAFLD.
Hepatology. 2007;45(4):846-54;




National Health and Nutrition

Examination Survey 3 (NHANES lll)
n=20 050
n=2 515 NAFLD
Doba sledovani 207 mésicli (median)

Zemfielo 30 % (724) osob s NAFLD

Golabi P, et al. Non-alcoholic steatofibrosis (NASF) can independently predict mortality in patients with
non-alcoholic fatty liver disease (NAFLD). BMJ Open Gastroenterol. 2018;5(1):e000198.

NEZAVISLE PREDIKTORY MORTALITY, VCETNE NFS
STUDIE NHANES IlI

MNFS as a continuous predictor
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Ndrepepa G, et al. Gamma-glutamyl transferase and the risk of atherosclerosis and
coronary heart disease. Clin Chim Acta. 2018;476:130-138.
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Stéhovavi ptaci:

Stradani tuku v jatrech jako energeticka

zasoba na dlouhé lety

Foie gras: ztucnéla jatra.
PFi produkci ,,foie gras” je ptakliim do Zaludku vpravena krmna smés
v mnozstvi vétSim, nez je potrebna denni nutricni davka. ...
Jaterni tkan je pod tihou neustalého prekrmovani nahrazovana
tukovou tkani.
Pro dosazeni vétsi ucinnosti krmeni byvaji ptaci omezeni v pohybu.
https://cs.wikipedia.org/wiki/Foie gras
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TEN, JEHOZ ZACHRANUJME PRED KVO/JATERNI CIRHOZOU

Body mass index: 36 kg*m-
Obvod pasu — 116 cm
Systolicky krevni tlak — 140 mm Hg
Celkovy cholesterol — 5,1 mmol/L
Triglyceridy — 2,2 mmol/L
HDL cholesterol - 0,98 mmol/L
LDL cholesterol — 3,0 mmol/L
Glykémie — 6,1 mmol/l
+
ALT- 1,9 ukat/l ?

AST- 1,8 ukat/l ?

GGT-2,0 ukat/l ?



https://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwicm63yrffhAhXqz4UKHeUsAokQjRx6BAgBEAU&url=https://www.idnes.cz/xman/styl/opici-mozky-ci-krysi-mladata-jidla-ktera-nejspis-nebudete-chtit-ochutnat.A090923_170744_xman-styl_fro&psig=AOvVaw3jlvvuTcd9T8H7iwIsGSBS&ust=1556697915183191

JAK JEDNODUSE DIAGNOSTIKOVAT JATERNI STEATOZU V
BEZNE AMBULANCI ?

* Obvod pasu vice nez 80 cm u Zen, vice nez 94 cm u muzu (88/102 cm)

Triglyceridy vyssi nez 1,7 mmol/I

HDL cholesterol nizsi nez 1,3 mmol/l u Zzen, nez 1,1 mmol/l u muz{

Glykémie nad 5,6 mmol/I

Krevni tlak — vice nez 130/85 mm Hg

+

* VYSSI JATERNI TESTY (ALT, GGT)
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STUDIE PREDIMED (Prevencion con Dieta Mediterranea)

A Primary End Point [acute myocardial infarction, stroke, or death from cardiovascular causes)
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Figure 1. Kaplan—Meier Estimates of the Incidence of Qutcome Events in the Total Study Population.

Panel A shows the incidence of the primary end point (a composite of acute myocardial infarction, stroke, and death
from cardiovascular causes), and Panel B shows total mortality. Hazard ratios were stratified according to center
{Cox model with robust variance estimators). Cl denotes confidence interval, EVOO extra-virgin olive oil, and Med
Mediterranean.

Pres ocekavany pokles jaterni lipotoxicity a zlepseni jaternich funkci u osob s NAFLD, vyrazné stopy

metabol(om)ickych charakteristik NAFLD zUstavaji.

Papandreou C, Bulld M, Tinahones FJ, Martinez-Gonzalez MA, Corella D, Fragkiadakis GA, Lopez-Miranda J, Estruch R, Fité M, Salas-Salvadé J. Serum metabolites in
non-alcoholic fatty-liver disease development or reversion; a targeted metabolomic approach within the PREDIMED trial. Nutr Metab (Lond). 2017;14:58




TERAPEUTICKE MOZNOSTI KVO/NAFLD A JEJICH USPESNOST

KARDIOVASKULARNI NEALKOHOLICKA STEATOSA,
ONEMOCNENI STEATOHEPATITIDA

DIETNi OPATRENi (OMEZENiI JEDNODUCHYCH ++ +
CUKRU + ALKOHOLU) + ZVYSENA FYZICKA AKTIVITA
+ BARIATRICKA CHIRUGIE

STATINY +4++ .|.?
METFORMIN, GLP1 AGONISTE, FIBRATY, EZETIMIB, +-? +-?
OMEGA 3 MK, SNIZENY PRiJEM JEDNODUCHYCH

CUKRU

THIAZOLIDINDIONY, VITAMIN E, +-? ++
KYSELINA URSODEOXYCHOLOVA ...

INHIBITORY APOLIPOPROTEINU CllI +-? ?

ZCELA NOVE LEKY (AGONISTE RECEPTORU +? +?

FARNESOID X: KYS. OBETICHOLOVA, ....)

Ratziu V. Novel Pharmacotherapy Options for NASH. Dig Dis Sci. 2016;61(5):1398-405. Arab JP, et al. Bile acids and nonalcoholic fatty liver
disease: Molecular insights and therapeutic perspectives. Hepatology. 2017;65(1):350-362.



STATINY A VYSSIi JATERNI TESTY: STUDIE GREACE
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Figure 2: Eneyme activity during 3-year follow-up in patients with mised lver eneymees

e
aminctransferase. AST=aspartate aminotransferase. GGT=p-glutanmyl tarspeptidase. “Time when differences
becarne significant (p<CUl, ) compared with baseline. By the end of the study, all differerces were p 0-00071 in
patients on statins. In patients not on statin treatment, differences compared with baselinewere 000070, 0003,
and 001 for GGT,ALT, and AST, respectively.

KV prihody probéhly u 22 (10%) z 227 Iécenych pacienti s

vysSimi jaternimi testy (3,2/100 paciento-rokt) a u 63 (30 %)

4 V'

z 210 pacienti s vyssim jaternim testy bez lécby (10

prihod/100 paciento-roku); relativni riziko pokleslo o 68 % .

Lécba byla efektivnéjsi (p=0,0074) nez u 653 pacientti s

normalnimi jaternimi testy 90 (14%), 4,6/ 100 paciento-rokd,

117 (23%) u 510 pacientti bez Iécby (7,6/100 paciento-roku);

relativni riziko pokleslo o0 39 %.

Sedm (<1%) z 880 pacientl prerusilo Iécbu pro elevaci

jaternich testli nad 3nasobek referencnich hodnot.

Athyros VG et al., GREACE Study Collaborative Group. Safety and efficacy of long-term statin treatment for
cardiovascular events in patients with coronary heart disease and abnormal liver tests in the Greek Atorvastatin
and Coronary Heart Disease Evaluation (GREACE) Study: a post-hoc analysis. Lancet. 2010;376(9756):1916-22




LECBA DUALNI HYPOLIPIDEMICKOU TERAPIi
(SIMVASTATIN/EZETIMIB) DLE NFS- STUDIE IMPROVE-IT

Clinical Endpoint KM rates (%) HR (95% CI) P-interaction  ARR NNT
P/S E/S
Primary endpoint?
NFS < - 1.455 (low) | = | 30.0 30.3 1.01(0.91,1.12)
! | 0.053 3.7% 27
NFS > 0.67 (high) | B { 43.0 393  0.85(0.74,0.98)
Secondary I
NFS < - 1.455 (low) 1 - | 347 351  1.01(0.92,1.11)
! ' 0.104 2.8% 36
NFS > 0.67 (high) } = } 506 478  0.88(0.78,1.01)
Secondary I3
NFS < - 1.455 (low) | = | 149 155  1.06(0.92,1.23)
| | 0.006 46% 22
NFS > 0.67 (high) [ & | 27.2 22.6 0.76 (0.63, 0.92)
Secondary IlI4
NFS < - 1.455 (low) } 18 I 31.8 317  1.00(0.91,1.11)
0.042 4.3% 23
NFS > 0.67 (high) | = | 45.1 408 0.84 (0.73, 0.96)
06 08 1.0 1.2
Hazard Ratio
Ezetimibe / Simvastatin better Simvastatin better

Simon TG et al. Corey KE, Cannon CP, Blazing M, Park JG, O'Donoghue ML, Chung RT, Giugliano RP. The
nonalcoholic fatty liver disease (NAFLD) fibrosis score, cardiovascular risk stratification and a strategy
for secondary prevention with ezetimibe. Int J Cardiol. 2018. pii: S0167-5273(18)30660-0.



KYSELINA URSODEOXYCHOLOVA
PROTI (DIABETICKE) ATEROSKLEROZE ?

Hyperglycemia

KYSELINA URSODEOXYCHOLOVA
PROTI (PREKLINICKE) ATEROSKLEROZE ?

Before therapy

After therapy

ll— UDCA (N=30) (N=30) P
BMI (kg/m?) 30.8+4.7 30.5+4.6 0.134
ER stress || Waist circumference 106+ 11.1 105.9+11.6 0.854

l (cm)

HOMA 3.4+19 2.8+1.6 0.041
RAGE [ AST (U/dl) 49 (37-66) 285 (24-31.5) 0.001
ALT (U/dl) 84 (59-118.5) 38 (26.5-48) 0.001
GGT (U/dl) 47 (32.5-65) 275 (22-36) 0.001
ALP (U/dI) 80.5 (65.5—100) 88 (715-1065) 0.234
INK T Nrf2 | | ABCAf'ﬁéém I TG (mg/d)) 138.7 £ 46.7 129 + 45.1 0.194
l TK (mg/dl) 190.3+22.6 186.9+28.4 0.448
¥ LDL (mg/dI) 118.1+20.3 113.9+26.8 0.368
NF«B 1| HDL (mg/dl) 42.9+ 7.1 45.5+9.8 0.037
VLDL (mg/dl) 26.9+9.2 26.3+85 0.696
l Apo A1 (mg/dl) 1276177 135.9+22.2 0.026
X A Apo B (mg/dl) 10250+ 29.9 102.57 +25.05 0.986
Endothelial inflammation] | Foam cell formation | | Apo B/A1 ratio 0.81+0.25 0.74 +0.99 0.078
CIMT (mm) 0.559 +0.152 0.479+0.121 0.001

\ /

Diabetic atherosclerosis | |

ChungJ, et al. Ursodeoxycholic Acid (UDCA) Exerts Anti-Atherogenic Effects by Inhibiting RAGE Signaling in Diabetic Atherosclerosis. PLoS One.
2016;11(1):e0147839. Ozel Coskun BD et al. Effects of ursodeoxycholic acid therapy on carotid intima media thickness, apolipoprotein A1, apolipoprotein
B, and apolipoprotein B/A1 ratio in nonalcoholic steatohepatitis. Eur J Gastroenterol Hepatol. 2015;27(2):142-9.



JAK LECIT DYSLIPIDEMIE pii VYSSICH JATERNI TESTECH (ALT,

GGT), DO 3NASOBKU REFERENCNICH HODNOT:

» DALE DOPORUCENE POSTUPY (HON NA LDL CHOLESTEROL ...)

* NEVYSAZOVAT STATINY, ANI OSTATNiI HYPOLIPEMIKA

 MOTIVOVAT PACIENTY OPAKOVANE K REZIMOVYM

OPATRENIM (VCETNE OMEZENI ALKOHOLU)

« EVIDOVAT PACIENTY PRO MOZNOU BUDOUCI LECBU




DEKUJI ZA POZORNOST
(definice nealkoholické jaterni steatozy ?)
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