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O cem budeme mluvit?

m Specifika farmakokinetiky antikoagulancii
m Pomeér rizika a benefitu

m Prinos a specifika antikoagulace u senioru
. kdy DOAC?

- kdy redukovat davku DOAC?

- kdy ponechat warfarin a neprevadet na DOAC?
- kdy warfarin pfri iniciaci lecby?



Zmeny farmakokinetiky antikoagulancii
u senioru

= absorpce
nevyznamné zmeny dané vekem
snizeni absorpce dabigatranu na polovinu pfri komedikaci s PPl (>40% senioru)

m distribuce

nizsi u malnutrice — redukce davky

m metabolizmus

nevyznamné zmeny dané vekem

m eliminace

zpomaleni eliminace zejm. dabigatranu u seniorti — ¢asto vyrazné snizena renalni
clearance glomerularni filtraci

mensi vyznam u edoxabanu, apixabanu a rivaroxabanu



H N

Nejcastejsi indikaci antikoagulancii
u senioru je profylaxe CMP pri FS

A\

- warfarin
- dabigaftran, rivaroxaban, apixaban, edoxaban

- tthrada vsech DOAC jako Iéku 1. volby




Zejména u senioru je antikoagulacni
lécba dulezita:

vysoka prevalence FS - 10-30% (v 9. dekads)
vysoke rizikove skore CHA2DS2-VA ~ 4 (v 9. dekads)
pokles tromboembolickych prihod

pokles aterotrombotickych prihod

redukce mikrovaskularniho postizeni



Vyznamny pokles fromboembolickych |-

mozkovych prihod u FS zejm. u senioru
(275 let, real life study, Svédsko)

Conctuson

prevalence FS 47%, bez antikoagulacni IéCby 37% (bez realné Ki, resp. jen relativni KI pro
vék, pady, anemii, demenci)

pocet prihod (%) za 12 més. sledovani
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] antikoagulace +
B antikoagulace -

13,8%

ischemickeé ikty

HR 3.65 (1.70-7.86; p < 0.001)

ischemické ikty a vyzn. krvaceni

vysoka ucinnost a dostatecna bezpeénost

antikoagulacni lé€by u seniori s FS v 8. a 9. dekadé



Vyznamny prinos antikoagulacni lecb
pifi FS u senioru na mikrovaskularni
postizeni - snizeni vyskytu demence

Svédsky narodni registr, N >1,5 mil. pac./roku

antikoagulace snizila vyskyt
demence 0 29 % rro71; 068074

nejvice profitovali seniori >75 let

riziko zavazného krvaceni pri
léébé nebylo vyznamné zvysSeno

stejny efekt DOAC | warfarinu ro0,97; 0,67-1,4)

[ ——

CLINICAL RESEARCH

Less dementia with oral anticoagulation in
atrial fibrillation

Leif Friberg® and Marten Rosenqvist

Subgroup Level
Age group <65 years

65-74 years

75-85 years

>=85 years
Gender Male

Female
Years first AF 0-1 years

1-3 years

3-5 years

>=5 years
Heart failure Yes

No
Hypertension Yes

No
Diabetes Yes

No
Ischaemic stroke Yes

No
Intracranial bleed Yes

No
Bleeding hospitalization Yes

No
Myocardal infarction ~ Yes

No
Renal failure Yes

No
Alcohol Yes

No
Frequent falls Yes

No

Kind of OAC treatment VKA
NOAC
All patients

Risk of dementia with and without oral anticoagulation treatment (‘on treatment’). Multivariable Cox regression on propensit

HR [95%C])

0.71(0.44-1.15]
0.53(0.46-0.62]
044 [0.41-0.47]
0.43 [0.38-0.46]

053(040.0.58)
0.51(047-0.55]

0,51 [0.48-0.54]
057 0.42:0.77]
0.81[061-1.07]
0.54 [0.46-0.64]

0,58 0.52-0.65]
050 (047-0.53]

049(045-0.53]
057 [052-0.61]

0.51[0.44-0.59)
0.53 [0.50-0.56]

042[0.37-0.49)
0,53 [0.50-0.59]

0.53 (0.28-1.03]
0,52 [0.50-0.56]

0,54 (0.45-0.66]
0,52 [0.49-0.55]

061(0530.71]
051 (0.48-0.54]

0,55 (0.34-0.88]
0.52 [0.49-0.56]

0,67 [0.26-1.74]
0,52 [0.49-0.55]

0.48 (0.35-0.66]
0,52 [0.50-0.56]

0,53 [0.50-0.56]
030 0.22-0.42]
0,52 [0.50-0.55]
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V iniciaci antikoagulacni lecby preferujeme
DOAC, vetsi bezpecnost je dana pokiesem
velkych, zejm. intrakranialnich krvaceni

vyskyt jednotl. typtt mozkovych pfihod v % za rok

Efekt DOAC v profylaxi iktu pri FS

60 -

40 -

20 -

-20 -

40 -

-60 -

(analyza ROCKET AF, ARISTOTLE, ENGAGE a RELY)

B ischem.cvpP
. hemorag. CMP

*

*

*
-80 rivaroxaban apixaban edoxaban edoxaban dabigatran dabigatran

1x 20 mg 2x 5 mg 1x 30 mg 1x 60 mg 2x 110 mg 2x 150 mg

vyskyt jednotl. typli pfihod v %

20 -

Efekt DOAC v léche

trombembolicke nemoci (TEN)

(analyza st. EINSTEIN DVT+PE, AMPLIFY,. HOKUSAI a RECOVER I+ll)

. recidiva TEN . velké krvaceni




the NEW ENGLAND
JOURNAL o MEDICINE

Apixaban versus Warfarin in Patients

ersus Warfarin atients
with Atrial Fibrillation

Plati to i pro seniory?

populace ve vSech studiich (RELY, P ————

Mo, of P Valus for

ROCKET AF, ARISTOTLE, ENGAFE AF) .

prevazné v 8. deceniu R -
mo podskupinova analyza

doklada vétsi
ois oz vyhodnost DOAC ve
T vyssSich vékovych
s dekadach

ARISTOTLE® | ENGAGE-AF*
Apixaban Edoxaban

Randomized, n 18,113 164 18,201 21,105 1323
Age, years 72 +/-9 73 [65-78] 70 [63-76] 72 [64-78] 83
Female, % 37 40 35 38 38
CHADS, score 2 3, % 32 87 30 53 CHADSVASc 4

Paroxysmal AF, % 32 18 15 25

Prior stroke/TIA, % 20 55 19 28 19 B i ——
VKA naive, % 50 38 43 a1 0 s
ASpirin use, % 40 36 31 29 Figure 2 Helative Risks of the Primary Efficacy and Safety Outcomes, According i Major Prespecified Subgroups.

Median FU, years 2.0 19 1.8 2.8 1
Median TTR, % 66 58 66 68 65-74%




»DOAC jsou bezpecénéjsSi neplati ploSné‘
- $ vyjimkou apixabanu lééba DOAC zvysSuje
riziko krvaceni do GIT

- srovnani dabigatranu, rivaroxabanu, apixabanu s warfarinem v indikaci prevence iktu a SE u FS (ve studiich RELY, ROCKET AF a ARISTOTLE, hodn. ITT)
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dabigatran rivaroxaban apixaban edoxaban
2x 150 mg 2x 110 mg 1x 20 mg 2x 5 mg 1x 60 mg



»DOAC jsou bezpecénéjsSi neplati ploSné‘
- $ vyjimkou apixabanu lééba DOAC zvysSuje
riziko krvaceni do GIT

indikaci prevence iktu a SE u FS (ve studiich RELY, ROCKET AF a ARISTOTLE, hodn. ITT)

preference apixabanu u senioru

s vy$8im rizikem Gl krvaceni B DOAC
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'z dabigatran rivaroxaban apixaban edoxaban

2x 150 mg 2x 110 mg 1x 20 mg 2x 5 mg 1x 60 mg



Mame prevadét seniory s vysokym
rizikem krvaceni pri fibrilaci sini
z warfarinu na DOAC ?

Je prevedeni bezpecnéjsi?

Studie FRAIL AF
randomizovano 1 330 pacientu, kteri spinili vstupni Kkritéria:

m vék >75 let (@ vék 83 let), pritomnost dalSich faktori zvySujicich
riziko krvaceni (median CHA2 DS2-VASc skore 4)

m /eécba warfarinem s uspokojivou kontrolou INR

m polovina prevedena na DOAC, polovina ponechana na warfarinu
m sledovani 12 mésicu

Joosten LPT, et al. Safety of switching from a VKA to a NOAC in frail older patients with atrial fibrillation: results of the FRAIL-AF randomised controlled trial.
Hot Line 6, ESC Congress 2023, 25-28 August, Amsterdam, the Netherlands. https://doi.org/10.1161/CIRCULATIONAHA.123.066485 Circulation. 2023;0



Prevedeni na DOAC zvysilo u senioru riziko
krvaceni a nesnizilo vyskyt tromboembolizace

vyskyt prihod na 100 pacient/roku

25

20

15

10

HR 1,69
(1,23-2,32)
P=0,00112

velka a klinicky
vyznamna krvaceni

B warfarin
B DOAC

HR 1,26

(0,60-2,61), NS HR 1,30

(0,59-2,87), NS

tromboembolické ischemické a
prihody celkem hemoragickeé ikty

HR 1,65
(1,23-2,21)
P=0,001

tromboembolické
prihody a krvaceni




Viastni prevod z warfarinu na DOAC riziko krvaceni
nezvysil — v prvych tydnech po prevedeni bez rozdilu

Incidencni krivky primarniho ukazatele efektu (velka a klinicky vyznamna
krvaceni), po€et/1 000 pac./rok — studie FRAIL-AF

0,20

HR 1,69 (1,23-2,32), p - 0,00112 153 b

0,15 -

9,4 %

0,10

0,05

(velka a vyznamna krvaceni) - pocet na 1 000 pacient/roku

Kumulativni incidence primarniho ukazatele ucinku

e NOAC — VKA

0 100 200 300 365 d.nf]
doba od randomizace



MuZeme zevsSeobecnit nalezy FRAIL AF?

Dominantni cast nemocnych s FS lécenych
antikoagulacii je v kategorii ,senior frail/prefrail“

- analyza 309 tis. pacientti z USA s FS, @ vék 78 let, vysoky CHA,DS,VASC 4,6
- jen 39% léceno antikoagulancii (data z r. 2020)

8% 70% pacientu s fibrilaci sini je
70 v kategorii ,,kifehkych senioru“

60
50
40

30
2
1

frail pre-frail frail/prefrail non-frail

o O O

Gen Intern Med 37(4):730-6 DOI: 10.1007/s11606-021-06834-1 ©Society of General Internal Medicine 2021



S vysokou mirou pravdepodobnosti se
daji vysledky studie FRAIL AF
generalizovat na celou populaci

senioru
(®70% senioru splnuje vstupni kritéria)

seniory s fibrilaci sini na zavedené lécheé

warfarinem neprevadét na DOAC




Pri velmi vysokéem riziku krvaceni je
mozno u senioru redukovat davku
DOAC, i mala davka je lepsi nez
vynechani antikoagulace
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Antikoagulacni lécbha s podanim nizkych davek s
DOAC u senioru >80 let - je uc¢inna a bezpecna!

N-984 pac. v 9. deceniu s FS, 1é€éba 1/4 bézné davky edoxabanu (15 mg
denné)

- shizeni CMP a syst. embolizace o relat. 66%, resp. absol. 4,4%
- zvySeni vyskytu velkych krvaceni o absol. 1,5%

A Stroke or Systemic Embolism

= 100 12 Hazard ratio, 0.34 (9525 Cl, 0.19—0.61)
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) (] Mo. at Risk
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B Major Bleeding (ISTH criteria)

1O 129 Hazard ratio, 1.87 (25%: CI, 0.90—3.89)

90 10 P=0.0%9
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Cumulative Incidence of Event (%)
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CMP ¢€i SE velké krvaceni Cisty benefit o F R B e A SR e

Months since Randomization

MNo. at Risk
Edoxaban, 15 mg 492 452 391 314 231 158 107 64 Z8
Placebao 490 451 398 322 243 173 122 74 33

NN

medoxaban m®placebo

Figure 2. Primary Efficacy and Safety End Points.

Panel A shows the estimate of the curmulative incidence of the primary effi-
cacy end point (stroke or systemic embolism), and Panel B shows the esti-
mate of the cumulative incidence of the primary safety end point (major

Na kazdych 22 lécenych zabranime jednomu iktu za cenu e L T S
narustu jednoho velkého krvaceni na kazdych 75 lé€enych




Kdy redukovat davku DOAC?

m vV eliminaci a v riziku lékovych interakci zvysujicich
expozici neni vyznamny rozdil mezi jednotlivymi
xabany — zdvojnasobeni koncentrace pri souc. lecbe
verapamilem, amiodaronem,...

m U dabigatranu je navic vysoke riziko kumulace pri
snizeni CICr, vyznamne je snizeni absorpce pri
komedikaci s PPI

m U senioru je vyssSi riziko polyfarmacie a lékové
interakce, snizeni renalnich funkci i malnutrice



Volba optimalni davky DOAC u FS

DOAC

dabigatran

rivaroxaban

apixaban

edoxaban

standardni
davka

2 x 150 mg

1 x 20 mg

2 X 5mg

1 x 60 mg

vzdy, nejsou-li podminky pro
redukci davky, tj.:

pri stavech zvysujicich
vyznamneé expozici léCiva

zvysujicich riziko krvaceni



Redukce davky - doporuceni SPC

J. Stuby et al

Table 2

Dose adjustment for DO ACs and VI As for oeatment of AF and acute VTE.

Thrombosis Research 238 (2024) 1-10

apixaban Edoxaban Dabigatran Rivaroxaban VI As
Pharmalkolinetics
Half-life, hours 8-15 Dl I o-13 8-160"
Metabolism,/ CYP3A4/P-pg tive CYP3A4/P-pg CYP2C9/
transport £ Yi 1 = 3A4
e e 25 redukce davky pfri 2 a vice faktorech: 53 2
s e > vek 280 let
fibrilace sini
T . 2 x5 mg » hmotnost 260 kg 1 x 20 mg INR 2-3
Reduced dose 2 = 2.5 mg 1 = 15 mg INR 2-3
Indications for If =2 of the followi ini > If CrCl 15-50 ml/min -
dications. > kreatinin 2133 umol/I
e Age > 80 wvears
e Body weight = 6[7- Body weight = 60 kg e Age = 80 years
* Serum creatinine =133 « Concomitant use of potent = Concomitant use of moderate P-gp
nmolsl P-gp inhibitor inhibitor”
e Increased bleeding risk
akutni TEN Py L
Zadn r ni
Standard dose First 7 dawys: 2 = 14 ad e dopo uce First 5 days: LMWH First 3 weels: 2 = 15 INR 2-3
After: 2 « 5 mg After: 2 = 150 mg mg
V After: 1 = 20 mg
Reduced dose MNone 1 = 30 mg None® MNone INR 2-3
Indications for - If =1 of the following: - — —
reduction

e CrCl 15-50 ml/min

« Body weight = 60 kg

= Concomitant use of potent P-gp
inhibitor

Abbreviations: AF, amrial fibrilladon; CrCl, creatinine

VILAS, vitamin I antagonists; VTE, venous thromboembolism.

1

2 crcl <30 ml/min: 28 h.

Potent P-gp inhibitors: e.g.. cyclosporine, dronedarone, erythromycin, ketoconazole.

# United States: 2 = 75 mg if CrcCl 15-30 ml/min.

clearance; INR, international normalized ratio; LMWH, low-molecular-weight heparin: P-gp, P-glycoprotein;



Redukce davky - doporuceni SPC

J. Stuby et al

Table 2

Dose adjustment for DO ACs and VI{As for oeatment of AF and acute VTE.

Apixaban
Pharmalokinetics
Half-life, hours 83-15
Metabolism# CYP3A4/P-pg
transport

Renal elimination, %

fibrilace sini

Lrlalaniins v wmesa

Feduced dose
Indications for
reduction

akutni TEN

Standard dose

Reduced dose
Indications for
reduction

25

2 =« D mg
2 = 2.5 mg
If =2 of the following:

e Age > 80 wvears
e Body weight = 60 kg
& Serum creatinine =133

nmolsl

First 7 days: 2 = 10 mg
After: 2 « 5 mg

MNone

edoxaban _

014
Minimal (CYP3A4)/P-gp

50

1 = 60 mg

Thrombosis Research 238 (2024) 1-10

redukce davky pri 1 a vice faktorech:

>

» hmotnost 260 kg
» CICr 15-50 ml/min
> lé€ba inhib. P-gp

1 = 30 mg
If =1 of the following:

e CrCl 15-50 ml/min

If CrCl 15-50 ml/min

= ——orte Tollowing:

e CrCl 30-50 ml/min

e Body weight = 60 kg
« Concomitant use of potent
P-gp inhibitor

First 5 days: LMWH
After: 1 = 60 mg

1 = 30 mg
If =1 of the following:

redukce davky pri 1 a vice faktorech:
>

» hmotnost 260 kg

» CICr 15-50 ml/min

> lé€ba inhib. P-gp

e CrCl 15-50 ml/min
« Body weight = 60 kg

inhibitor

8-160"
CYP2Co/
3A4

INR 2-3
INR 2-3

INER 2-3

INR 2-3

Abbreviations: AF, amrial fibrilladon; CrCl, creatinine

VILAS, vitamin I antagonists; VTE, venous thromboembolism.

1
2

Potent P-gp inhibitors: e.g.. cyclosporine, dronedarone, erythromycin, ketoconazole.
CrCl =30 ml/min: 28 h.
# United States: 2 = 75 mg if CrcCl 15-30 ml/min.

clearance; INR, international normalized ratio; LMWH, low-molecular-weight heparin: P-gp, P-glycoprotein;



Redukce davky - doporuceni SPC

Thrombosis Research 238 (2024) 1-10

J. Stuby et al

Table 2
Dose adjustment for DO ACs and VI{As for oeatment of AF and acute VTE.
Apixaban Edoxaban
Pharmalkolinetics
Half-life, hours 83-15 9-14
Metabolism# CYP3A4/P-pg Minimal (CYP3A4)L P-gp
transport

Renal elimination, %

fibrilace sini

Lrlalaniins v wmesa

Feduced dose
Indications for
reduction

akutni TEN

Standard dose

Reduced dose
Indications for
reduction

25

2 =« D mg
2 = 2.5 mg
If =2 of the following:

e Age > 80 wvears
e Body weight = 60 kg
& Serum creatinine =133

nmolsl

First 7 days: 2 = 10 mg
After: 2 « 5 mg

MNone

50

1 = 60 mg
1 = 30 mg
If =1 of the following:

« CrCl 15-50 ml/min

e Body weight = 60 kg

« Concomitant use of potent
P-gp inhibitor

First 5 days: LMWH
After: 1 = 60 mg

1 = 30 mg
If =1 of the following:

e CrCl 15-50 ml/min
« Body weight = 60 kg

= Concomitant use of potent P-gp

inhibitor

dabigatran

12-14

Glucuronidation (to

metabolites)/P-gp
=80

2 =« 150 mg
2= 110 mg

> veék 280 let

» CICr 30-50 ml/min
> lééba inhib. P-gp
> riziko krvaceni

redukce davky pfri 1 a vice faktorech:

If =1 of the foﬂo“‘iDMSZSO ml/min

e CrCl 30-50 ml/min

e Age = 80 vears

= Concomitant use of moderate P-gp

inhibitor”

* Increased bleeding gl

First 5 days: LMWH

After: 2« 150 mg

MNone”

zadné doporuceni

V After: 1 = 20 mg

None

INER 2-3

INR 2-3

Abbreviations: AF, amrial fibrilladon; CrCl, creatinine

VILAS, vitamin I antagonists; VTE, venous thromboembolism.

1
2

Potent P-gp inhibitors: e.g.. cyclosporine, dronedarone, erythromycin, ketoconazole.
CrCl =30 ml/min: 28 h.
# United States: 2 = 75 mg if CrcCl 15-30 ml/min.

clearance; INR, international normalized ratio; LMWH, low-molecular-weight heparin: P-gp, P-glycoprotein;




Redukce davky - doporuceni SPC

J. Stuby et al Thrombosis Research 238 (2024) 1-10
Table 2
Dose adjustment for DO ACs and VI{As for oeatment of AF I 0 I
Apiabon zar{ F@dukce davky pri 1 a vice faktorech: | . oo pon o
Pharmalkolinetics >
Half-life, hours 8-15 9-14 ) o-13 8-160"
Metabolism,/ CYP3A4/P-pg Minim| - CYP3A4/P-pg CYP2C9/
etabolism » CICr 15-50 ml/min o
Renal elimination, %6 25 50 > 33 0
fibrilace sini >
Lriiaaneces ae s 2 =« D mg 1 = &0 1 = 20 mg INR 2-3
Reduced dose 2 = 2.5 mg 1 =3 1 = 15 mg INR 2-3
Indications for If =2 of the following: If =1 of the following: If =1 of the following:~ S If CrCl 15-50 ml/min -
reduction
e Age = B0 years e CrCl 15-50 ml/min e CrCl 30-50 ml/min
e Body weight = 60 kg e Body weight = 60 kg e Age = 80 years
* Serum creatinine =133 « Concomitant use of potent = Concomitant use of moderate P-gp
nmolsl P-gp inhibitor inhibitor”
T . | = H 2]
akutni TEN Py X
zadné doporuceni
Standard dose First 7 days: 2 = 10 mg First 5 days: LMWH First 3 weels: 2 = 15 INR 2-3
After: 2 « 5 mg After: 1 = 60 mg mg
After: 1 = 20 mg
Reduced dose MNone 1 = 30 mg None® MNone INR 2-3
Indications for - If =1 of the following: - — —

reduction
e CrCl 15-50 ml/min
Body weight = 60 kg
= Concomitant use of potent P-gp
inhibitor

Abbreviations: AF, amrial fibrilladon; CrcCl, creatinine clearance; INR, internarional normalized ratio; LMWH, low-molecular-weight heparin; P-gp, P-glycoprotein;
VILAS, vitamin I antagonists; VTE, venous thromboembolism.

! potent P-gp inhibitors: e.g., cyclosporine, dronedarone, eryvthromycin, ketoconazole.

% crcl =30 mly/min: 28 h.

# United States: 2 = 75 mg if CrcCl 15-30 ml/min.



B olawslows RAAAS .« EC
stavy zvysSujici expozici léciva:
* nizka hmotnost

Volba optimalin

DOAC redukovana » lékové interakce ( 1 dostupnosti,...
davka « shizena eliminace (| CICr)

dabigatran 2 x 110 mg stavy zvysujici riziko krvaceni:

. b « ,krehky pacient” (senior, stav po iktu, anamnéza
rivaroxaban 1 x 15 mg, krvaceni,...)

ev. 1 x 10 mg
apixaban 2x25mg > kombinace dvou a vice faktoru je indikaci
edoxaban 1 x 30 mg pro redukei davky

> pFi jednom vyznamném faktoru rovnéz
davku redukujeme

> pFi jednom méné vyznamném faktoru
individualné zvazujeme

léCiva €asto a vyznamné zvysujici expozici DOAC:
verapamil, amiodaron, makrolid. ATB, ...



Pomeér risk/benefit je u senioru vyznamneé

N A 4

vyssi ve prospech antikoagulacni lecby

veétsi riziko krvaceni
multimorbidita

polyfarmacie vétsi prevalence tromboembolickych
stavi, vétsi riziko tromboembolizace
i vétsi zavaznost prihod
multimorbidita (T2DM, srdeéni selhani,
hypertenze, anamn. iktu, ...)

malnutrice . vysoké CHA,DS,VA skére (@ hodnota u
seniorl =4)

riziko traumat/padu
poruchy pameéti/demence
snizeni renalnich a jaternich funkci

vyssi mortalita u plicni embolizace,

ischemické CMP,...



Dekuji za pozornost




Antikoagulacni profylaxe TEN po
nahradé nosnych kloubu

prevence lééba TEN profylaxe
TEN (DVT a PE) (DVT a PE) rekurence TEN

- LMWH / warfarin
« rivaroxaban, apixaban, dabigatran, edoxaban

- Uhrada DOAC u vsech nemocnych:
po nahradé nosnych kloubi (2-6 tydnii)




Antikoagulacni lecbha akutni TEN

Iééba TEN profylaxe
(DVT a PE) rekurence TEN

——_—

- LMWH — warfarin ci dabigatran nebo edoxaban
- od pocatku apixaban cCi rivaroxaban

- uhrada NOAC u vsech nemocnych:

- 3 més. u sekund. TEN (pricina odeznéla)

- 6 més. u nezjistéene priciny

- 12 meés. u recidiv. TEN a 1/ trombofilie

prevence TEN




Prolongace antikoagulacni lechy TEN
— u senioru vzdy redukovanou davkou

lIééba TEN profylaxe
prevence TEN (DVT a PE) rekurence TEN
*— -
- warfarin

- dabigatran, rivaroxaban, apixaban

 sulodexid
- ASA

- uhrada DOAC>rok jen po schvaleni reviznim lékarem, mozZno
uzZit sulodexid ci protidest. Iék - kys. acetylsalicylovou




the NEW ENGLAND
JOURNAL o MEDICINE

Redukovana davka DOAC v prolongaci lecby T ——
TEN u senioru s onkologickym onemocnénim

prolongace lé€by apixabanem (2x 2,5 mg vs. 2x 5 mg) po lege artis lIé€bée
TEN 6-12 mésicu, N-1 766 pac., median véku 69 let, API-CAT trial, 2025

5 1%
[e)
£ 10 Bl > 25mg
o
s 14
@©
2 10
@©
5 8
o)
S 6
3
£ 4
o
52
(]
s HE —
%
=
recidiva sympt. TEN plicni embolie velka a vyznamna
krvaceni

N Engl J Med 2025;392:1363-73. DOI: 10.1056/NEJM0a2416112



senioru je poloviéni davka DOAC vyhodnéjsi

(po ukoncCeni [éCebné strategie 6-12 més. [éCby tromboembolické nemaoci)

m pacienti leCeni lege artis plnou davkou
DOAC po dobu 6-12 mésicu v indikaci
lecby flebotromboézy

m pritomnost vyssiho rizika rekurence
TEN s indikaci prolongace IéCby st unprovokes

venous thromboembolism, recurrent venous thromboembolism, presence of persistent risk
factors, or other clinical situations considered to be a high risk of recurrence)

m redukovana (polovicni) davka vs. davka
plna po dalsich 60 meés.

red
Low-dosegrovp 1383 1357 1384
(0] (23 {93
Full-dosegrovp 1385 1365 1290
(0] (2]

(a3 {221}

Low-dose growp 1383 1341

o]
Full-dose grovp 1385
I

1124 94 248
(24 -

679 545 360 1B7 53
o

preiion rekurence TEN + e
velka krvaceni

(1234)

Low-dosegroup 1383 1338 1350 1107
- o2

I 22
Full-dose group 1385 1327 1223
(o] a7

Extended treatment of venous !

pIna davka sice
snizila rekurenci
TEN, rozdil klinicky
nepodstatny

plna davka vyznamné
zvysila riziko velkych
krvaceni

celkovy benefit
(rekurence TEN +
velka krvaceni) ve
prospéch redukované
davky DOAC



Davkovani DOAC v indikaci fibrilace sini
v Zavislosti na renalnich funkcich

dabigatran apixaban edoxaban rivaroxaban
CICr
120 mi/min 2x 150 mg 1x 60 mg 1x 20 mg
50 mi/min 2x5mg
2x 110 mg

30 mi/min s 2% 2,5 mg 1x 30 mg 1x15 mg

I O O

pfi renalnim selhani s CICr pod 15 mlI/min DOAC
kontraindikovana, resp. dabigatran jiz pfi CICr pod 30
ml/min, jedinym antikoagulanciem warfarin







J. Stuby ef al.

Table 2

Dose adjustment for DOACs and VILAs for reatment of AF and acute VTE.

Thrombosis Research 238 (2024) 1-10

Apixaban Edoxaban Dabigatramn Rivaroxaban WVEAs
Pharmalokinetics
Half-life, hours 8-15 o9-14 12-14° 9-13 8-1607
Metabolism.” CYP3A4P-pg Minimal (CYP3A4)P-gp Glucuronidation (to active CYP3A4/P-pg CYP2C9./

transport metabolites) P-gp 3A4
Fenal elimination, 25 50 =80 33 0
AF
Standard dose 2 = 5 mg 1 = 60 mg 2 = 150 mg 1 = 20 mg INR 2-3
Reduced dose 2 = 2.5 mg 1 = 30 mg 2 = 110 mg 1 = 15 mg INR 2-3
Indications for If =2 of the following: If =1 of the following: If =1 of the following:~ If CrCl 15-50 ml/min -
reduction

e Age == 80 yvears e CrCl 15-50 ml/min e CrCl 30-50 ml/min

e Body weight < 60 kg e Body weight < 60 kg e Age = 80 wvears

e Serum creatinine =133 e Concomitant use of potent e Concomitant use of moderate P-gp

pmolsl P-gp inhibitor inhibitor™
e Increased bleeding risk

Acute VTE
Standard dose First ¥ days: 2 = 10 mg First 5 days: LMWH First 5 days: LMWH First 3 weeks: 2 = 15 INR 2-3

After: 2 = 5 mg After: 1 = 60 mg After: 2 = 150 mg mg

After: 1 = 20 mg

Reduced dose MNone 1 x 30 mg None” MNone

Indications for
reduction

If =1 of the following:

e CrCl 15-50 ml/min
Body weight = 60 kg

e Concomitant use of potent P-gp

inhibitor

INR 2-3

Abbreviations: AF, atrial fibrillation; CrCl, creatinine

VILASs, vitamin I antagonists; VTE, venous thromboembolism.

1

clearance; INR, internartional normalized ratio; LMWH,

low-molecular-weight heparin; P-gp. P-glycoprotein;

Potent P-gp inhibitors: e.g., cyclosporine, dronedarone, erythromycin, ketoconazole.
Crcl <30 mly/smin: 28 h.
2 Unired Srates: 2 = 75 mg if Crcl 15-30 mlL/ min.

2






Table 3

Recommendations/at

"

ts in v liey AF/VTE practice gundelines

regarding OAC use in patients with advanced age, frailty, multimorbidity, fall
rizk, or cognitive impairment/Jementia

Guidelines

Recommendations,/statements

AF
ACC/AHA 2023 [143]

ACCP 2018 [144]

£CS 2020 [1

ESC 2020 [45]

NICE 2021 [145]

VTE

ACCP 2021 [47]

ASCO 2023 [147]

ASH 2020 [46]

ASH Cancer 2021
[145]

ESC 2019 [77]

ESMO 2023 [149]
ESVS 2021 [150]
ITACCME 2022
NICE 2020, update
2023 [152]
THANZ 2019 [15

1

AF and VTE
AGS 2023 [65]

= Long-term OAC is contraindieated in the context of
zerious bleeding related to recurrent falls when cause of
falls &= ot felt to be treatable.

« In frail patients and those at high risk of falls, an

individual risk aszessment neads to be undertken prior

to OAC initiation.

The benefits of ischemic stroke reduction generally

outweigh the risk of harm from serious bleading with

QAC uze.

= In patients with cognitive impairment or dementia, OAC
zhould only be withheld if there is no available caregiver
who can guarantes medication adherance.

» DAC should be prescribed for most frail clder patients
with AF (strong recommendation; mederate-quality
evidence).

= Prailty, comorbidities, and increased risk of falls do not

outweigh the benefitz of OAC.

DOACs appear to have a better overall rizk-benefit profile

comparad with warfarin in older and frail patients.

Do not withhold OAC solely because of 2 person's age or

their risk of falls (age is factored into the [ORBIT]

bleeding risk score and falls are rarely a cause of major
hemorrhage). The bensfits/harmes [of DAC] should be
dizewzzad with the person.

No specific recommendation,/statement
No specific recommendation,/statement
No specific recommendation/statement
No specific recommendation,/statement

« Warfarin may be started at a dose <5 mg in older
patients.

No specific recommendation/statement

No zpecific recommendation,/statemant

No specific recommendation/statement

No specific recommendation/statement

No zpecific recommendation,/statemant

Avoid starting warfarin 2z initial therapy for the

treatment of nenvalvular AF/VTE unles: alternative

options [DOACs] are contraindicated or there are

substantial barriers to their use.

= Avoid rivaroxaban for long-term treatment of non-
valvular AF/VTE in faver of safer OAC alternatives.

= Use caution in selecting dabigatran over other DOAC: (.

2., apixaban) for long-term treatment of nonvalvular AR/

VTE




Kdy DOAC a kdy jina antitrombotika?

protidest. lécba

DOAC

AVK (warfarin)

¢i AVK (V\lrarfarin)

L | | B | L}
FlrowsE 1 Where DfOACs Are Preferred and whene They Fared Worse
- @ LV - &8 &
MMechamnmical Rheumatic Thrombotic
AF= WTE ESUSs * LW Dy
Heart WValwes AF APS TAMR
[ ] T .14 a2 = 1= ] E =R as
Apixalbam
= - - a o q
= Apixalbam Apixaban Apixaban Apixaban Apixaban e
- s s ws s s Witanmin _K
E— wWWarfarin WArartarir W Far i W arfarirn Sssirin Antagorist
ar
antiplatelet
5 T 103515 0 S6-38 g &
=
== — Rinvraroxabarmn Rivaroxalban a - Rivaroxalsan
=  Rbivaroxxabam Rivaroxaban | | Rivaroscalbamn
] WS ok
= s = - s s e
= = wWarfarim Witammmim K a = = Aspirimn
= Warfarin i o VWarfarimn Aspirim L -
E AsrErin Antagonist Clopidogreil
r = + A= A5
— Edoxalban
= Edoixabar Edoaocabam WS
- | s s Asr:l'_.in ared
= Warfarin Warfarirn Clopidogrel,
b Witarmin kK
Anttagornist
- + 1.5 1 <= (=]
= Dabigatran
E Dabigatram D il g e Dabigatram Dabigatram s
= s s ws ws Phenpro-
= wWWarfarin WWarfarir W ar Fariry Acspirim Eela T T pFaTy]
= ared Aspirim
| DOWCs had demonstrable [=] DOACs Lacked safety DOaCs did mot showsw Mo trial performesd;
safety and efficacy arnd/or effecacy a met bhenefit compared wunbrrowwn evidence
compared with standard commpared witl wwith standard treatrment
treatrmeent standard treatment?
“Ewchsding patient=s with mechanical heart walves oo rhewsmatic atrial fGbrlllatcn (GF). tapikaBan, risarceaban, amnd dabigatran are also approsed Sor ectendec-breatrmeste
duwration of verous thraomboesmbbalis (W TE). #The EMYISA&AGE- T 1 AF (Edaxaiban Compansd 1o Standard Care &fter Heart Walve Replacement Usireg aCatheter in Fatients
With Atrial Fibrillation] trial compared edaocabaen weith witamen K artagonists WHEA=E in patestts post-Eranscatfwebes acrfic walve replacemenrt {TAWRE arsd AF. §ln paterrt=s
it acurte coromary symdnomes send o odication for anticoagulation, direct oral aaticcagulants (OOWCs) ane ot appnoseesd bey thee US. Food and Drog & chminissratioe.
Apicabian failed to shos Benefis. Farcsaban reduced ischemic evers bt incneased majos and intracranial bleeds. Dahigatran and edoosa ban seere not studied. Muambers
in baorxe= indicate references. APS armiphaspholipid symedromes ESUS embolic stroke of endetermined scosrce: LWl le=ft wentricular assi=t dewice

Bejjani A: WhentoConsiderAvoidingDOACs JACC VOL. 83, NO. 3, 2024, 2024:444—-465






Vyskyt intrakanialniho krvaceni

- srovnani dabigatranu, rivaroxabanu, apixabanu a edoxabanu s warfarinem v indikaci prevence iktu
a SE u FiS (ve studiich RELY, ROCKET AF, ARISTOTLE a ENGAGE AF )

150 l DOAC
I Bl warfarin (100%)
(L]
§ * p<0,001
>
‘E 100 7]
o
2
<
5
£ 50 -
0
E
oy
S
> 0 -

dabigatran dabigatran rivaroxaban apixaban edoxaban edoxaban
2x 110 mg 2x150mg 1x20 mg 2x 5 mg 1Xx30mg 1x60 mg

analyzy studii RELY, ROCKET AF, ARISTOTLE a ENGAGE AF
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Antikoagulace a polytrauma u senior

1 Anffoagulation and Antiplatelet Drugs on
erely Injured Patients
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Nejdiskutovaneéjsi chronickou indikaci PPI je
prevence GIT krvaceni pri antitrombotickeé lécbeée

i
]
wh {1

Je profylaxe krvaceni komedikaci PPl s
antitrombotiky ucinna?



Vyskyt jednotlivych komponent prim. ukazatele
efektu ve vetvi pantoprazolove a placeboveé ve

studii COMPASS - pantoprazol

populace s ICHS ¢€i ICHDK N >17 tis., FU 3 roky, 3 vétve - rivaroxaban,
rivaroxaban + ASA, samotna ASA, randomizace pantoprazol +/-

4 )
1,6
%

EEE pantoprazolova vétev

1,16% 1,329 NS A
’ y mmm placebova vétev

1,2 N

0,9% 1,0% NS

0,6% 0,5% NS

0,2% 0,4% P<0.05

0,4 1

0,1% 0,1% NS

vyskyt jednotlivych komponent (v %)

prim. ukazatel GD krvaceni Gl krvaceni z vyzn. okultni krvaceni do
efektu (jen endoskop. ovéfena) nejasného zdroje krvaceni GIT celkem
(krvaceni + eroze, perforace ({ Hb=20 g/l)

a obstrukce GIT)

/

DOI: 10.1177/2050640618812015
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This a different population as previously included

ENGAGE-AF*
Edoxaban

ARISTOTLE?
Apixaban

RE-LY! ROCKET-AF?
Rivaroxaban

Dabigatran

18,113 14,264 18,201 21,105 1323
Age, years 72 +/-9 73 [65-78) 70 [63-76) 72 [64-78) 83
Female, % 37 40 35 38 38

= CHADS, score 2 3, % 32 87 30 53 CHADSVASc 4

Randomized, n

Paroxysmal AF, % 32 18 15 25

Prior stroke/TIA, % 20 55 19 28 19
VKA naive, % 50 38 43 41 0
Aspirin use, % 40 36 31 29

Median FU, years 2.0 1.9 1.8 2.8 1
Median TTR, % 66 58 66 68 65-74%

ESC Congress 2023

Amsterdam & Online 1) Connelly SJ. NEJM 2009; 361 2) Patel MR. NEJM 2011 3) Connely SJ. NEJM 2011 &) Giugliano RP. NEJM 2013 ) Joosten L. Circulation 2023
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E& Breaking News: FRAIL-AF
Switching old frail patients with AF from
Warfarin to NOAC results in 69% more
bleeding!!! #£5C2023
E3bleeding with Rivaroxaban
Apixaban best in frailty
poly pharmacy nhigher bleeding
X Do not extrapolate trials to older
patients!
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Warfarin - indikace a ovlivneni
prognoézy u senioru s FS

5
JAFIB

m analyza lé€by warfarinem >17 tis. seniort (65-89 let) s fibrilaci

celk. mortalita

Cumulative Survival

0.9

0.8

0.6

0.5

Warfarin use
year landmark
F% k= —ITinitiated
' _‘:n_l—\___ —Eﬁonspisted
,,_LLLL:_H._‘L" N disc;ntinued
3 :Lli?iétfﬁ .
a Ly '8 L‘ﬁq b
» Ty -. PH—.
zasadni ovlivnéni
mortality

Months from 1-year landmark date

| ‘
T
40

sini, sledovani 3 roky, CHA2DS2-VASc skoére 3,9

vyznamné krvaceni

Cumulative Survival

1.00

0.95

0.90

0.85

0.80

0.754

malé zvysSeni
rizika krvaceni

T T T T
10 20 30 40

Months from 1-year landmark

z antikoagulacni Iééby nejvice profitovali seniori nad 80 let
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Antikoagulacni lécha pri FiS u
senioru, efekt na vyskyt demence

@ESC__ oo m s

CLINICAL RESEARCH

Less dementia with oral anticoagulation in
atrial fibrillation

Leif Friberg” and Marten Rosengvist

m analyza svédského narod. registru, N >1,5 mil. pac./roku

>

vyskytu demence 0 29 % (rr0,71; 0,68-0,74)

> z lécby nejvice profitovali seniori >85 let
riziko zavazného krvaceni pri Ié€bé nebylo vyznamné vyssi

>

>

stejny efekt DOAC | warfarinu ro,97; 0,67-1,4)

Figure

3| Risk

Subgroup

Age group

Gender

Years first AF

Heart fallure

Hypertonsion

Diabetos

haemic stroke

Intracranial bleed

Bleoeding hospitalization

Myocardal infarction

FReveval failore

Alconol

Frequent falls

KiINd of OAC treatment

Al patients
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BMC Medicine

Regular use of proton-pump inhibitors and

R- - k - k ~wm I y ~ P P I risk of stroke: a population-based cohort
d d -analysis of randomized-
iziko iktu pri lecbe & e e

Yang! ) ang He

analyza dat UK biobank, 492 tis. probandd 3,9 mil. person-years

isk Scare, with
e highest

Regular PPl users Non users  HR [95% CI]  HR [95% CI| RD [95% CIJ, % RD [95% CI|,% NNH

The Framingham Stroke Risk Score andomized control trial

Quartile 1 29/45055 350954517 121 (076, 1.95]  ——m—  134[-647,182] —tm 745

Quartile 2 102/80568 TTI09767 1,28 (0,99, 1.65] —— 3,32(0.24,4.12) — 301

Quartile 3 221110189 1271869475 1.22 [1.03, 1.45] - 4.83[1.00, 6.50] — 207

Quartile 4 504/14988 1 1934/815578  1.17 [1.04, 1.31] —-— 6.28[1.93, 8.87] - 159
0.74 100 135 18

vyskyt iktu pri lécbé PPl stoupa s
Fig. 2 Relative and absolute effects of proton pump inhibitor use on stroke by the baseline risk. Abbreviation: Cl, confidence interval; HR, hazara y p p

ratio; NNH, the number needed to harm; PPI, proton pump inhibitor; RD, risk difference; estimated HRs were based on the fully adjusted model rizi ko & m s ké re C M P
(see the footnote in Table 2). The RDs were estimated based on the corresponding HRs and incidence rate in the non-user group, with the vy ]

e e by A 6 e NNH pri vysokém riziku je 159/rok

Table 2 Risk of stroke by regular use of proton pump inhibitors in the UK Biobank
Cases/ Hazard ratio [95% confidence interval]
person-years Age and Multivariable Multivariable Multivariable
sex-stratified model adjusted model 1"

i e PR vyskyt iktu pri lecbe PPI je patrny pouze pfi
schemic suoke SO pravidelném podavani PPI, zvySeno pouze riziko

h‘lr‘mn'tx\v\\\‘!r |l’|"\\l"\'\ /-’f?/j,"m”ﬂ‘l‘- Hl(IHIk‘lV\I'H‘HH‘\« HJU\I\"\:H‘VH’:‘\ iktﬁ ischemickych (o 480/0), niko'i hemoragickYCh

Non-regular PPl user 3359/3,551,582 1.00 [reference]

Regular PP user 693/386,096 148 [1.37, 1.61] «

Intracerebral hemorrhage

vyskyt iktu pri lécbé PPl se zvysuje s délkou

podavani PPI, od 4 let uzivani se NNH pohybuje
kolem 200/rok a dale se prakt. nezvysuje

Figure S1. Estimated number necded to harm for regular PPI use and risk of stroke.

The estinaated number nesded to harm (NNT) was based on the fully adjusted hazard ratio of regular PPL ee .
non-use (1,16, 93%6 T 1.06-1.27) and stroke rate in the non-use group (1,19 case’ 1000 person-years), with the

method described by Altman DG and Aadersen P.K. Yang M,et al. Regular use of proton-pump inhibitors and risk of stroke: a population-based
cohort study and meta-analysis of randomized-controlled trials. BMC Med. 2021;19(1):316.

II\I N H — n u m b er n eed to h ar m Published 2021 Dec 3. doi:10.1186/s12916-021-02180-5



Zvyseni vyskytu velkych a vyznamnych krvaceni po prevedeni
z warfarinu na DOAC u nemocnych s fibrilaci sini a s vysokym
rizikem prihody (tzv. fragilnich pacientu), studie FRAIL AF

25

B warfarin
o3
s I DOAC
> HR 1,65
c
1,23-2,21
2 HR 1,69 ( - )
S 15 P=0,001
° (1,23-2,32)
S P=0,00112
L |
o 10
c
N
2
;g_ . HR 1,26 HR 1,30
; (0,60-2,61), NS (0,59-2,87), NS
=<
v
>
2 EE =B
velka a klinicky tromboembolické ischemickeé a tromboembolické

vyznamna krvaceni pfihody celkem hemoragické ikty  prihody a krvaceni



Incidenéni kFivky primarniho ukazatele efektu
(velka a klinicky vyznamna krvaceni),
pocet/1 000 pac./rok - studie FRAIL-AF

Kumulativni incidence primarniho ukazatele ucinku
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This a different population as previously included

ENGAGE-AF*
Edoxaban

ARISTOTLE?
Apixaban

RE-LY! ROCKET-AF?
Rivaroxaban

Dabigatran

18,113 14,264 18,201 21,105 1323
Age, years 72 +/-9 73 [65-78) 70 [63-76) 72 [64-78) 83
Female, % 37 40 35 38 38

= CHADS, score 2 3, % 32 87 30 53 CHADSVASc 4

Randomized, n

Paroxysmal AF, % 32 18 15 25

Prior stroke/TIA, % 20 55 19 28 19
VKA naive, % 50 38 43 41 0
Aspirin use, % 40 36 31 29

Median FU, years 2.0 1.9 1.8 2.8 1
Median TTR, % 66 58 66 68 65-74%

ESC Congress 2023

Amsterdam & Online 1) Connelly SJ. NEJM 2009; 361 2) Patel MR. NEJM 2011 3) Connely SJ. NEJM 2011 &) Giugliano RP. NEJM 2013 ) Joosten L. Circulation 2023
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* Vlyznamnou otazkou Le, zda \éys/edek e specificky pouze pro seniory klasifikovane, jako
onrozené, tedy ,kfehkeé”. Tedy zda nizsi vyskyt velkych a klinicky vyznamnych hemoragickych
pfihod po prevedeni na DOAC neni specificky pouze pro tuto populaci? Tato studie odpoved
nedava. Nicméné v poslednich letech byla publikovana observacni studie u 1,2 milionu
nemocnych s fibrilaci sini z databaze Medicare, ktera sledovala vliv , kfehkosti“ na bezpecnost
antikoagulacni léCby pfi iniciaci warfarinem Ci jednotlivymi DOAC (4). Pti |éCbé dabigatranem Ci
rivaroxabanem nebKI rozdil mezi vyskytem hemoragickych komplikaci ani kompozitniho ukazatele
#ijrtl', ischemicky iktus a velké krvaceni) ve srovnani s warfarinem mezi skupinami ,,non-

rail“, , pre-frail“ a ,frail“. Pouze |éCba apixabanem byla pravée u kfehkych nemocnych jak

ucinnejsi, tak bezpecnéjsi. Rozdil mezi apixabanem v porovnani s rivaroxabanem a dabigatranem

byl dan vyrazné vyssi incidenci velkeho krvaceni do traviciho traktu u poslednich dvou primych
antikoagulanciich. V porovnani s warfarinem byl ve studii z databaze Medicare pozorovan pfi

|écbé dabigatranem vzestup gastrointestinalniho krvaceni o 44 %, pri podavani rivaroxabanu o 40

% a pri aplikaci apixabanu naopak pokles 0 49 %. Z pohledu vlivu rizikovosti seniora je

podstatne, ze v zadném ukazateli nebyl rozdil mezi vysi indexu fragility v ramci skupin léCenych

Jednotlivymi primymi antikoagulancii Ci warfarinem. Je tak pravdepodobné, ze rizikovost

(,,fragilita”) seniorll nema v bezpecnosti a ucinnosti antikoagulaéni |é€by tak zasadni vyznam.

Proietti M, Romiti GF, Raparelli V et al. Frailty prevalence and impact on outcomes in patients with atrial fibrillation: A systematic review and meta-analysis of 1,187,000 patients, Ageing Research Reviews 79, 2022, 101652



Specifika lékovych interakci
u senioru

m Nezadouci uc€inky lé¢iv pri LI se u senioru
podilely z 3-7 % na umrti, nejcasteji se
jednalo o krvaceni do GIT ci intrakranialni
krvaceni (Skandinavska data, Ann

Ll jsou u senioru

casté a zavazné...

m Proskoleni zdravotnického personalu o LI
snizilo riziko interakci a nezadoucich ucinku
Z 44% na 25% (N&sacka. Dtsch Arztebl Int 2010; 107(31-32): 543-51)

...da se jim vsak

predchazet



Zasadni vyznam lékovych interakci u senioru

casta polyfarmacie (preskripce vice nez 5 léCiv)

uzivani léCiv s azkym terapeutickym oknem
(antikoagulancia, antiarytmika, digoxin, psychofarmaka,...)

vétsi klinicky vyznam interakci ovliviiujicich hemodynamiku €i funkce
CNS u seniori (¢asto pacienti hemodynamicky nestabilni se zhor$enou cirkulaci CNS)

zmeény Vv distribuci i eliminaci Ié€iv (extrémy v hmotnosti a méné vykonné
elimina€ni mechanizmy)

Iékové interakce jsou nejéastéjsi pricinou nezadoucich Gaéinkt l1ééiv, u

senioril jsou jednou z nejéastéjsich prFi¢in hospitalizace

¢asto si neuvédomime, Ze duvodem zhorseni stavu je pravé lIékova
interakce



Lekove interakce

= ha farmakodynamicke bazi
(napr. komb. antikoagulancii s protidest. lecivy)
zpravidla dobre predvidatelne

r ha farmakokinetické bazi

absorpce

transformace (aktivace | inaktivace)
transportu a distribuce

eliminace (renalni, hepatalni,...)

spatne predvidatelné, neocekavane

>
>
>
>



Ll na farmakodynamicke bazi
— kombinace DOAC s nesteroidnimi antiflogistiky

data ze st. RELY s dabigatranem:

m velka krvaceni o 68% castéjsi
HR: 1,68 (1,40-2,02; p < 0,0001),

resp. T o absol. 2% (ze 3% na 5%)

Bleeding, Treatment Independent

m vyznamna Gl krvaceni o 81% casteéjsi

m nebyl rozdil ve zvyseni rizika mezi
dabigatranem a warfarinem

J Am Coll Cardiol 2018;72:255—67



Léekoveé interakce na
farmakokineticke bazi

Vetsina lékovych interakci se odehrava
na urovni transporteru P-gp a oxidazy CYP
3A4 (inaktivuji a eliminuji =<50% uZivanych 16éiv)

c¢i na urovni polymorfnich oxidaz CYP 2D6
(antidepresiva, antiarytmika, lipofilni betablokatory,...),

CYP 2C9 (warfarin,...), CYP 2C19 (klopidogrel,...)

Bloodstrean



ANTIHYPERTENZIVA

Lécéha hypertenze u senioru nad 80 let

HYVET trial indapamid/perindopril, 3 roky, cilovy TK 150/80, rozdily TK -15 mmHg/-6 mmHg
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No. of Events per 100 Patients
No.of Events per 100 Patients <
2

shizeni celk.
mortality o 21%

shizeni rizika CMP o 30%

C Death from Cardiovascular Causes

No. of Events per 100 Patients
No. of Events per 100 Patients g_ =2
5| ¢

snizeni rizika velkych

shizeni vyskytu
srdecniho
selhani o 64%

cévnich prihod o 23%

No. of Events per 100 Patients

N Engl J Med 2008; 358:1887-1898
DOI: 10.1056/NEJM0a0801369



LI antihypertenziv u senioru

ACE-I: nizké riziko interakci (optim. data u seniora perindopril)

sartany: teimisartan, kandesartan inhibuji fadu transportnich proteint (véetné
P-gp) — vyznamné zvysSuje koncentraci digoxinu

BKIK: verapamil inhibuje CYP3A4/P-gp), zvy$eni koncentrace DOAC, digoxinu...,
naopak bez rizika interakci je amlodipin

diuretika: nizké riziko LI, optim. data u seniort indapamid

blok. mineralokort. rec: vyznamné jsou farmakodynam. interakce — zejm.

retence kaliav komb. s ACE-Il a sartany, spironolakton aktivuje CYP3A4 a P-gp —
vyznamné snizeni konc. DOAC

BB: nizké riziko LI pro hydrofilni BB — bisoprolol éi betaxolol, naopak vy$$i riziko
pro lipofilni metoprolol (degradovan CYP2D6) — riziko prevodnich poruch napfr. v
komb. propafenonem, amiodaronem (inhib. CYP2D6) €i S antidepresivy (inhib. CYP2D6)






Ll hypolipidemik u senioru

m simvastatin: silny substrat CYP3A4/P-gp — vyrazné riziko LI
m atorvastatin: slaby substrat CYP3A4/P-gp — nizké riziko LI
m rosuvastatin, fluvastatin: nejsou substraty, neni interakce

m inhib. PCSK9 i ezetimib: neni interakce

Vliv stiredniho inhib. CYP3A4/Pgp verapamilu na expozici statint

devitinasobné

pred podanim

zvyseni Bl o podni inhibitoru

25
20
15
10

0

simvastatin atorvastatin fluvastatin rosuvastatin

AUC (expozice)

ol




Snizeni expozice simvastatinu pri indukci
CYP3A4/P-gp (rifampicin, trezalka, spironolakton,...)

indukce CYP3A4/P-gp
x'with SIS EEE rifampicinem

|éCba standardni davkou
rifampicinu 5 dnd ve srovnani s
placebem

—
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12 nasobné
Sniieni with rifampin

® e ¥
O 2 4 6 8 10 12




Vyskyt myopatie (>10x vzestup ck)
pri Iécbé ruznymi statiny (rizné davky)

1,8
1,6

1,4

=

0,8
0,6
0,4
0,2

vyskyt myopatii (>10 nasobné zvysSeni CK) v %

atorvastatin simvastatin fluvastatin rosuvastatin

European Heart Journal, Volume 38, Issue 32, 21 August 2017




ANTITROMBOTIKA

DOAC u senioru nad 80 let s FiS, Iééba 1/4 bézné davky
- snizeni CMP o 66%, resp. absol.

- zvySeni vyskytu velkych krvaceni o absol.

y4%
y9%

The NEW ENGLAND JOURNAL of MEDICINE

N Srrcbos o
— Hazard ratico, O.34 (9SS CIl, O LSO GLk ” ORIGINAL ARTICLE ”
== = - O O
= = S Placebo
— el - -
= e = Low-Dose Edoxaban in Very Elderly Patients
22 = . . . .
= o - = P —— - with Atrial Fibrillation
= - = — kao, T. Yoshida, M. Kawata, O. Okazaki, S. Akashi, K. Eshima
= o o v x T v x v v = " Hayasl Akishita, G.Y.H T. Yamashita
= 2o o - = 1= s = = == = ¥ A
= 1o
= - - ¥ T v - v T y ABSTRACT
= 1= 1L o = == e B
rronths simnce Randormiisaciors sackcROUND
of i i treatment for the of
E"'::;H‘_:L:ns'ij - P P R I S [ I _— . - stroke in very elderly patients with atrial fibrillation is challenging because of
= ———rt A= -3 = =1 =237 2o 1= E 3= = concerns regarding bleeding.
mETHODS
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P . trolled, event-driven trial to compare a once-daily 15-mg dose of edoxaban with
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— =) P —_ oo brillation who were not considered to be appropriate candidates for oral anticoagu-
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= o point was the composite of stroke or systemic embolism, and the primary safety
= = ] end point was major bleeding according to the definition of the International
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= - P e —"— Society on Thrombosis and Haemostasis.
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= . = P mesuLTS
- - A total of 984 patients were randomly assigned in a 151 ratio to receive a daily dose
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e = - -+ = 1= s 2o =z 2= 3= RS tients completed the trial, and 303 discontinued (158 withdrew, 135 died, and 10
E 1o other reasons); the numbers of patients who discontinued the trial were
-— . . — - similar in the two groups. The annualized rate of stroke or systemic embolism was
= e 1= e = = e — e 2.3% in the edoxaban group and 6.7% in the placebo group thazard ratio, 0.34;
95% confidence interval [CI), 0.19 to 0.61; P<0.001), and the annualized rate of
PAcmths simnce Ramnd-ormiizations major bleeding was 3.3% in the edoxaban group and 1.8% in the placebo group
[ (hazard ratio, 1.87; 95% CL 0.90 to 3.89 P=0.09). There were substantially more
Edoxaban, 15 s s as ET Y =3 =3 asE= Do - == > events of gastrointestinal bleeding in the edoxaban group than in the placebo
Pl e =N s =y =z Za= A F= Pt T = > group. There was no substantial between-group difference in death from any cause
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95% CI, 0.69 to 1.36)

concLusions
In very elderly Japanese patients with nonvalvular atrial fibrillation who were not
appropriate candidates for standard doses of oral anticoagulants, a once-daily 15-mg
dose of edoxaban was superior to placebo in preventing stroke or systemic embo-
lism and did not result in a significantly higher incidence of major bleeding than
placebo. (Funded by Daiichi Sankyo; ELDERCARE-AF ClinicalTrials.gov number,
NCT02801669.)

#Alist of the ELDERCARE-AF committee

members and investigators is provided
i the Supplamentary Appendis, avail-
able at NEJM org.

This article was published on August 30,
2020, a1 NEJM org.
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Na kazdych 22 |é€enych roéné zabranime jednomu iktu za cenu
narustu jednoho vyznamného krvaceni na kazdych 75 lécenych




PROTIDESTICKOVA
LECBA

nejvyznamneéjsi farmakokinetickou LI je
interakce s PPI
» snizi absorpci ASA

» snizi bioaktivaci klopidogrelu






Vyssi riziko doklada i meta-analyza
- mortalita a vaskularni prihody pFi komedikaci PPl s dualni

protidestickovou Ié€bou
(35 observacnich studii, >500 tis. pts/years)

Incidence prihod pri 1éébé IPP (%)
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+ 28%* t 25%* 133%*

celk. mortalita KV mort.

* p<0,05

1 60%*

I 1 32%*

tromboéza stentu

Lone A, European Heart Journal (2018) 39 (Suppl.), 678




Efekt pridani PPl k antitrombotickeé lecbé nepresvedcivy

Vyskyt jednotlivych komponent prim. ukazatele ve veétvi
pantoprazolové a placebové ve st. COMPASS - pantoprazol

populace s ICHS ¢i ICHDK N >17 tis., FU 3 roky, 3 vétve - rivaroxaban, rivaroxaban + ASA, samotna ASA, randomizace
pantoprazol +/-

1,6
% 1.16% 1,329 NS [ plantograz’olcvntla vétev
Il placebova vetev

1,2 N

0,9% 1,0% NS

)

o~

>
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$ 0,8 -

- 0,6% 0,5% NS

2

= 0,2% 0,4% P<0.05

e

g 0,4 N

K]

2

- 0,1% 0,1% NS
g

0 0 -
";‘ prim. ukazatel GD krvaceni Gl krvaceni z vyzn. okultni krvaceni do

efektu (jen endoskop. ovéiena) nejasného zdroje krvaceni GIT celkem
(krvaceni + eroze, perforace (1 Hb=20 g/l)

\ a obstrukce GIT)

DOI: 10.1177/2050640618812015



ANTIKOAGULANCIA

vyznamnou farmakokinet. interakci DOAC je interakce
s inhibitory/aktivatory CYP3A4/P-gp

» stredni a silné inhibitory (verapamil, amiodaron, flavonoidy,...) zvysi
koncentraci o 50-100%, neni vyznamny rozdil mezi DOAC

» stredni a silné aktivatory (spironolakton, dexametazon, extrakt z

trezalky,...) snizi koncentraci asi na polovinu, neni vyznamny rozdil
mezi DOAC

» U dabigatranu komedikace s PPI snizi koncentraci asi na polovinu

interakce maji vyznam zejmeéna pri dalsSim faktoru ovliviujicim
expozici ¢i pFi vyssim riziku krvaceni — ¢asté u senioru






Lékove interakce primych
antikoagulancii - zaver

v riziku LI na arovni metabolickych a transportnich systému neni zasadni
rozdil mezi jednotlivymi DOAC, interakce na urovni P-gp/CYP3A4

u vsech DOAC nejsou vhodné kombinace se silnymi inhibitory ci
Induktory CYP3A4/P-gp

kombinace se stredné silnymi inhibitory (amiodaron, verapamil,...) se jiz
klinicky uplatni, zasadni vyznam vsak maji pri koincidenci s dalsimi stavy
zvysujicimi expozici (u senioru, pri poklesu ren. funkci, pfi nizsi
hmotnosti,...)

u dabigatranu je navic vyznamna interakce s IPP - snizi dostupnost na
polovinu



lécba ~10%
ANTIDEPRESIVA (typu SSRI)

m silné inhibitory CYP2D6 - fluoxetin, paroxetin, bupropion
zvysuji koncentraci metoprololu 4-6 nasobné

mvyznamne (>10x) zvysuji riziko hospitalizace pro
symptomatickou bradykardii Ci A-V blokady — kombinace
kontraindikovana

m stredni inhibitory - escitalopram, citalopram, duloxetin
zvysuji koncentraci metoprololu 2-3 nasobne, nutna
redukce davky

DOI: 10.4045/tidsskr.11.0143, https://doi.org/10.4045/tidsskr.11.0143
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Microplastics and Nanoplastics
in Atheromas and Cardiovascular Events

aciotti, T_ Spadoni

M. Sinisealehi, F. Spinetti, G. Vigliotti, C. Ve
A. Squillante, G. Spazianc, D. Mirra, R. Espesito, 5. Altie
5. Galoppo, 5. Canzane, F.C. Sasso, G. Ma
P. Paolisso, E. Barbato, C. Lubri
aballero, . Rajagopalan, A. Ce

raraccio,

M.L. Balestrieri, C. Mauro,
B. D'Agostino, P. lovino

ABSTRACT

BACKGROUND
Microplastics and nanoplastics (MNDs) are emerging as a potential risk factor for
cardiovascular disease in preclinical studies. Direct evidence that this risk extends
to humans is lacking,

METHODS
We eondueted a prospective, mulricenter, observational study involving patients who
were ing carotid end, fior ic carotid artery disease.

The excised carotid plaque speeimens were analyzed for the presence of MNPs with
the use of pyrolysis-gas chromatography-mass spectrometry, stable isotope analy-
sis, and electron mi py- Infl bi were assessed with enzyme-
linked i L assay and 1 assay. The primary end
point was a compasite of myocardial infaretion, stroke, or death from any cause
among patients who had evidence of MNPs in plaque as compared with patients
with plague that showed no evidence of MNDs.

RESULTS
A total of 304 patients were enrolled in the study, and 257 completed a mean (£8D)
follow-up of 33.746.9 months. Polyethylene was derected in carotid artery plague
of 150 patients (58.4%), with 2 mean level of 21.7£24.5 pg per milligram of plague;
31 patients (12.1%) also had measurable amounts of polyvingl chloride, with a mean
level of 5.2£2.4 ug per milligram of plaque. Electron microscopy revealed visible,
jagged-edged foreign particles among plaque macrophages and scarrered in the
external debris. Radiographic examination showed that some of these particles in-
cluded chlorine. Patients in whom MNPs were detected within the atheroma were at
higher risk for a primary end-point event than those in whom these substances were
not detected (hazard ratio, 4.53; 95% confidence interval, 2.00 to 10.27; P<0.001)

coNcLUSIONS
In this study, patients with carotid artery plaque in which MNPs were detected had
a higher risk of a composite of myocardial infaretion, stroke, or death from any canse
at 34 months of follow-up than those in whom MNDs were not detected. (Funded
by Programmi di Ricerea Seientifica di Rilevante Interesse Nazionale and others;
ClinicalTrials.gov number, NCT05900947.)

horkou“ novinku...




s endarterektomii karotid nalezeny v platu
mikroplasty/nanoplasty

(polyvinyichlorid a polyetylen)

Microplastics and Nanoplastics

u y 4 | »y
v. ce n ez po ov. ny n e m oc nyc R n

mikroplasty v makrofagu
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Figure 1. MNPs in Carotid Artery Plaque.

Enrolled patients were screened for the presence of microplastics and
nanoplastics (MNPs) in carotid artery plaque excised during endarterecto-
my (Panel A). Median and individual levels of polyethylene and polyvinyl
chloride in excised carotid artery plague that contained evidence of these
compounds are shown in micrograms per milligram of atherosclerotic
plaque (Panel B).

Figure 2. Electron Microscopy Analysis of Ath is Plaque.
Panel A shows transmission electron microscopy images of particles of high internal electron transpare
toured by a very thin electron opaque line. These particles do not resemble usual organic material owing]
particularly irregular shape. These particles (arrows) were detected inside living macrophages and outsid
amorphous material of the plaque (arrows). Panel B shows images of the same specimen obtained with
electron microscopy using back-scattered electrons, which showed macrophages dispersed in the amorg
plaque material (arrows) and small particles of low-reflecting material contoured by a thin line of high-r
material identified in the plaque (red boxes).

mikroplasty mimo
makrofag




Mikroplasty/nanoplasty
v aterosklerotickém platu zvysily riziko
cévnich prihod 4-5 nasobné

zanetliva reakce v platu s obsahem

mikroplasti — riziko destabilizace

in Atheromas and Cardiov

Mo. at Risk
Patients with
Patients with

1009 257 Hazard ratio, 4.53 Pa”;’gspw“h
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Figure 4. A#ociaﬁons between the Presence of MMNPs and Cardiovascular

Events.

Shown is th)
nonfatal str

E cumulative incidence curve of the composite outcome —
bke, nonfatal myocardial infarction, or death from any cause.

The results L?IEFE estimated with the use of Cox regression analysis with

adjustment

or age, sex, body-mass index, total cholesterol, high-density

lipoprotein

zvysSeny vyskyt velkych cévnich prihod

u nemocnych s mikroplasty v platu

tholesterol, low-density lipoprotein cholesterol, triglycerides,
iabetes, hypertension, and previous cardiovascular events in
patients with evidence of MMNPs in plaque and the group of
no evidence of MMNPs in plaque. The inset shows the same

expanded y axis.
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“ ORIGINAL ARTICLE ”

Microplastics and Nanoplastics
in Atheromas and Cardiovascular Events

R. Marfella, F. Prattichizzo, C. Sardu, G. Fulgenzi, L. Graciotti, T. Spadani,
M. D'Onefrie, L. Scisciola, R. La Grotta, C. Frigé, V. Pellegrini, M. Municing,
M. Siniscalck [ A. Carrizzo, G. Accaring,
A Squi eri Falco, A. Fent
5. Galog v F. Ferraraccio,
. Panare P. Paolissa, E. Bar strieri, C. Mauro

AE. Caballero, 5. Rajagopalan, A. Ceriello, B. D'Agostino, P. lovino

and G. Paclisso

ABSTRACT

BACKEGROUND
The authars’ full names, academic degrees,  Microplastics and nanoplastics (MNPs) are emerging as a potential risk factor for

and affiliations are listed in the Appendia oy pdigyaseular disease in preclinical studies. Direct evidence that this risk extends
Dr. Marfella can be contacted at raffazle . .
to humans is lacking.

marfella@unicampania.it or at the De-
partment of Advanced Medical and Sur-
gical Sciences, University of Campania METHODS
“Luigi Vanwitelli” Fiazza Miragha, 2, We conducted a prospective, multicenter, observational study involving patients who
BO138, Naples, italy. . : ) . .
Aples, 1Ly were undergoing carotid endarterectomy for asymptomatic carotid artery disease.
Drs. Marfella, Prattichizze. levino, and  The excised carotid plague specimens were analyzed for the presence of MNPs with
G",pluc‘"""" contributed equally to this 1) yee of pyrolysis-gas chromatography-mass spectrometry, stable isotope analy-
article. -
sis, and electron microscopy. Inflammatory biomarkers were assessed with enzyme-
:U‘“El'u' T;ei"\:t:“’“ j:ng linked immunosorbent assay and immunchistochemical assay. The primary end
£ 56/ oai09d32 ~ A R A .
Coppright & 2024 Musachusetis Medial Sociery.  POINE Was 2 composite of myocardial infarction, stroke, or death from any cause
among patients who had evidence of MNDPs in plaque as compared with patients
with plague thar showed no evidence of MNPs.

s eenel - cluded chlorine. Patients in whom MNPs were detected within the atheroma were at
sensiismen i) higher risk for a primary end-point event than those in whom these substances were

s s e 0t detected (hazard ratio, 4.53; 95% confidence interval, 2.00 to 10.27; P<0.001).

not detected (hazard ratio, 4.53; 95% conf]

COMNCLUSIONS
In this study, patien

a higher risk of a co CONCLUSIONS

at 34 months of fol
by Programmi di R

anciiasef [0 this study, patients with carotid artery plaque in which MNPs were detected had
a higher risk of a composite of myocardial infarction, stroke, or death from any cause
at 34 months of follow-up than those in whom MNPs were not detected. (Funded




Obecneé platna doporuceni pro predchazeni
nadmernému a nevhodnému uzivani léciv v seniu:

m pro kazdé nové lécivo velmi peclivé zvazte indikaci

m pravidelné kontrolujte aktualni farmakoterapii, preruste
potencialné zbyte¢nou terapii

m pokud plati indikace a benefit prevazuje nad rizikem, nevahejte
s indikaci daného lécCiva — nelééeni muze Skodit stejné tak jako
nevhodna lécba

m posuzujte lécebnou odpoved’, neni-li zvazte ukonceni lécby

m zvazte nezadouci ucinky léku jako potencialni pricinu jakéhokoli
novéeho priznaku

m zvazte nefarmakologickeé pristupy

m edukujte pacienty o racionalnim uzivani lé¢iv a o duvodech
uzivani predepsanych léCiv

m nahradite bezpecnéjsimi alternativami, event. snizte davku



Hlavni problémy preskripce u senioru

lekove interakce a duplicity

— terapeuticky nihilismus
— neracionalni preskripce

seniori jsou skupinou nejvice ohrozenou lékovymi
Interakcemi (>50% riziko LI u seniort, zejm. NSA + antitrombotika,
PPI + antitrombotika,...)

soucasne jsou nejvice ohrozeni duplicitami
(>2% preskripci jsou duplicity zavinéené lékarem — BB, ACE-l..., dalsi
duplicity generickou zameénou v lékarné, kdy pacient uziva oba léky)

c¢asty nihilismus v |é¢bé RF aterotrombdzy u senioru
(zejm. v 1é€bé dyslipidemie, hypertenze,...)

regulatori leékové politiky se upiraji na ceny a uhrady
léku, racionalni pouzivani Iéku nikoho nezajima
(nejcastéjsi chyby v preskripci — psychofarmaka, PPI,...)

nejvice usetrime, pokud Iék nikdo nepredepise
pacientovi, ktery jej nepotrebuje



Aktualizovaneé informace o LI:
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Lecba dyslipidemie

Orginal Paper

Neura

Association between Use of Statin and
Risk of Dementia: A Meta-Analysis of
Observational Studies
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Review Article

Association between Antihypertensive Drug Use and the
Incidence of Cognitive Decline and Dementia: A Meta-Analysis
of Prospective Cohort Studies

Guangll Xu,' Feng Bal,' Xin Lin.' Qlongylng Wang,' Qlang Wu,' Shougang Sun,
Cheng Jlang, Qlang Liang.” and Bingren Gao®

Léecba hypertenze

m 10 prospekt. studii, N >30 tis. hypertoniku,

> | vyskytu demence 0 14 % (rr0,86; 0,75-0,99, p-0,033)
> | vyskytu Alzheimerovy choroby o 17%
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FIGURE 2: Association between antihypertensive drug use and the incidence of dementia.




Warfarin - indikace a ovlivneni
prognoézy u senioru s FS
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Nazory na Iéébu senioru se vyvijeji

anevw ease on llfe NO mealcme

can equal itasa TONIC~

SEATTLE BREWING & MALTING CO. Seattle.Wash.




