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Intervencni vykony v kardioloqgil

Katetrizacni ablace (FS, KT)
Implantace kardiostimulatoru, ICD
Koronarografie/PClI
Mimokoronarni intervence
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Katetrizacni ablace
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Katetrizacni ablace FS - priklad komplexniho
intervencniho vykonu v kardiologii s rizikem
komplikaci

« Komplexni vykon
 MnohocCetné cévni vstupy

* \Vysoka uroven heparinizace
« Transseptalni punkce

« Cetné manipulace v levé sini
 Rada ablaénich 1ézi
 Tenka sténa levé siné a PZ

« Okolni struktury (jicen, plice)
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Komplikace ablace FS pri prerusené lécbé warfarinem s

premostenim LWMH: nase zkusenosti (1102 procedur u 959 patientd)

Typ komplikace cetnost
n % \q
Vétsi: < q a
Tamponada, hemoperikard 3 o

CMP 2 ’/q 61

Y/
TIA > ‘ e Vi
Hemothorax 9 .
Retroperitonalni krvaceni Ge 0.17
AV blokada . “a 0.08
Krvaceni z v subclavia \\ 1 0.08
Mens§i: wp
Pericarditis P o 1 0.08
Sepse . e 1 0.08
Preche~ y \q B 1 0.08
o~ ac 7 0.59
N . a femoralis 4 0.34
T * asté Zilniho vstupu 12 00
Celke 40 &

Aldhoon et al. Europace. 2013 Jan;15(1):24-32 SOLILL KL 2 XeL ML A M n IKE



e e COMPARE-Study

Underwent randomization and were assigned to: | Uninterrupted vs. Interrupted Warfarin in patients
Y - v - undergoing Catheter Ablation
Group 1: warfarin Group 2: Continuous
discontinuation warfarin
(n=790) (n=794)
I I -
Underwent catheter ablation, assessed for symptomatic g 2o
periprocedural TE events at 48 hours post-procedure
v + E A0
39 Periprocedural TE Total 2 (0.25%) TE events 3
events: (both stroke, no TIA) -B0%
Stroke- 29 (3.7%), é
TIA- 10 (1.3%) -

Figure 1. Study design showing the enrollment and follow-up of
study patients. TE indicates thromboembolic; and TIA, transient -100%
ischemic attack.

Group 1 Group 2 P value
(Off Warfarin; (On Warfarin;
n=790), n (%) n=794), n (%)
Major bleeding 8 (0.76%) 3 (0.38%) 0.31
Minor bleeding 174 (22%) 33 (4.1%) <0.001
Pseudoaneurysm 25 (3.2%) 4 (0.5%) <0.001
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Metanalyza studii s neprerusenym

warfarinem okolo ablace
FYYYYYYY FYYYYYVYYY

7877 patients on VS 9557 on interrupted warfarin
uninterrupted warfarin with heparin/enoxaparin bridging

Uninterrupted warfarin vs interrupted warfarin

Stroke —@®

Stroke/TIA ’ ®

Major bleeding ’ ®

Minor bleeding ’ ® ’
e nierupes |
0 0,2 0,4 0,6 0,8 1

HR (95% Cl)

0.17 (0.08-0.35)
0.25 (0.10-0.62)
0.72 (0.54-0.95)
0.33 (0.21-0.52)

1,2 1.4

Uninterrupted warfarin was associated with significant reductions

in stroke and major bleeding vs interrupted warfarin
Nairooz et al. Int J Cardiol 2015



Prospektivni studie s NOAK pfri ablaci FS
| VENTUREARL | RECIRCUIT? | AXAFAAFNETS® | ELIMINATEAF

NOAC Rivaroxaban Dabigatran Apixaban Edoxaban
NOAC dose 20 mg OD 150 mg BID 5 mg BID 60 mg OD
NOAC uninterrupted yes yes yes yes
Comparator VKA Warfarin VKA VKA

Target INR 2.0-3.0 2.0-3.0 2.0-3.0 2.0-3.0
Design Rand, open label Rand, open label Rand, open label Rand, open label
Randomization 11 1.1 1:1 2:1
1%endpoint MBE MBE Death, stroke, MBE Death, stroke, MBE
Patients (N) 248 704 674 553
CHADS,VA,Sc (mean) 1.6/1.7 2.0/2.2 2.4/2.4 1.8/1.7

INSTIY Kl NICK T A FXPIRIMI A NI M D ~ I ’
1. Cappato R et al, Eur Heart J. 2015 Jul 21; 36(28): 1805-1811. 2. Calkins et al N Engl J Med 2017; 376:1627-1636 KLINIKA KARDIOLOGIE n iE’I
3. Kirchhog P et al, Eur Heart J. 2018 Aug 21;39(32) 4. Hohnloser SH et al, Eur Heart J. 2019 Apr 11



Vyskyt vetsiho krvaceni u NOAC vs VKA ve 4 randomizovanych
studiich s neprerusovanim lécby okolo ablace FS

B.
— B NOAC
S B8 pasBl
e
i Bl ArPX
g 8 EDx
=)
k:
L
E- 2 5%
=
w0 0.8%
0. 0%
n= 1164 954 317 318 318 315 124 124 405 197

Combined studies RE-CIRCUIT AXAFA-AFNET 5 VENTURE-AF ELIMINATE-AF

Hohnloser S, et al. Eur Heart J. 2019



Vyvoj Doporuc€eni védeckych spoleénosti s odklonem od vysazovani
OAK a premosténi LMWH

V minulosti doporucovala Guidelines

Nyni na zakladé novych udaju
Consensus Document bridging...

Guidelines a Consensus Document
bridging nedoporucuiji ...

EHRA Position Paper

“U pacientt lé€enych VKA ma byt
provedena ablace FS bez preruSeni této
lecby”

HRS/EHRA/ECAS

Expert Consensus Statement

‘LMWH nebo iv heparin maji byt pouzity jako pfemosténi k
znovunasazeni OAK po ablaci FS

HRS/EHRA/ECAS
Expert Consensus Statement
“U pacientu, ktefi nejsou terapeuticky antikoagulovani
warfarinem v dobé ablace FS ma byt pouzit LWMH nebo
iv heparin jako pfemosténi k znovunasazeni OAK *

ESC Guidelines

“béhem vykonu ma byt zvazeno pokracovani oralni
antikoagulacni lécby VKA nebo NOAK tak, aby byla
zajisténa ucinna antikoagulaéni hladina”

I
I
I
I
I
I
I
I
I
I
I
I
Kirchhof et al. Europace 2016; Sticherling et al. Europace 2015;

Calkins et al. Europace 2012; Calkins et al. Europace 2007 'f(Ln'\fl' ';E'X KAQB\.'OIJ(')(;;}_ n HISF
LMWH, low-molecular-weight heparin




Obecna doporuseni pro podavani NOAC okolo ablace FS

Last intake: 2 Resumption:
-1
-24h (default) 3-5h

NOAC

' (Rule out tamponade and other major
: bleeding prior to restarting)

Factors to shorten interruption

~ High CHA,DS,-VAS¢ Score (2 3)
— No heparin i.v. prior to 15 TSP

— Operator experienge
— Imaging for transseptal puncture
— Large LA :

AF ablation (target ACT 300 - 350 s)

Steffel J, et al. Europace 2018

|

— Low CHA, DS, -VAS¢ Score (£ 2) Rule gut ‘LA / LAA thrombus prior to
_Hepaﬂn i'v_pn'orto 1 TSP ablat‘on lf 2 36 h WlthOUt NOAC,
— Limited operator experience if there is doubt about compliance,

— No imaging for transseptal puncture . 3 : :
= NoraRl A LA or in high thromboembolic risk

— Reduced renal function



Implantace pristroju (PM,ICD)
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BRUISE Control study

581 Patients underwent randomization

l

338 Were assigned to heparin bridging

343 Were assigned to

continued warfarin

12 Did not undergo surgery

6 'Withdrew consent

1 'Was withdrawn by
physician

2 Declined device -
Implantation

3 Had change in clinical
status — surgery no
longer indicated

r

i Did not undergo surgery
3 Died
1 Withdrew consent

L

- 1 Was withdrawn by
physician

3 Declined device
implantation

‘ 326 Underwent surgery ‘ l 335 Underwent surgery ‘

l 1 Was lost to fellow-up

J

1 Deed after surgery but

L

before final follow-up

325 Completed follow-up ‘ 334 Completed follow-up

Birnie DH, et al. N Engl J Med 2013;368:2084-93.

Randomizace pacientld s ro¢nim
rizikem tromboembolismu 5% do
2 vétvi: prerusena lécba
warfarinem s premosténim nebo
neprerusena lé€ba warfarinem

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY 4
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Primarni cilove momenty studie

Heparin
Bridging
Outcome (N=338)

Primary outcome

Clinically significant hematoma — no. (%) 54 (16.0)

Continued
Warfarin
(N =343)

Relative Risk P Value
(95% Cl)

12(35) 0.9 (0.10-0.36)

omponents of primary outcome

Hematoma prolonging hospitalization — no. (%) 16 (4.7)

Hematoma requiring interruption of anticoagulation 48 (14.2)
— no. (%)

Hematoma requiring evacuation — no. (%) 9(2.7)

Birnie DH, et al. N Engl J Med 2013;368:2084-93.

4(12) 024 (0.08-0.72)  0.006
11(32)  0.20(0.10-0.39)  <0.001

2(06) 021 (0.05-1.00)  0.03
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SKG/PCI
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UTERATURE SEARCH
Pubmed/Medline: 8,771
Cinahl/EBSCO: 3,967
Cochrane/CENTRAL: 7,822
Google Scholar: 2,530

N=31
potentially relevant articles retrieved for
scrutiny (full text if available)

studies included in the meta-analysis.
n=8 (N=2,325 patients)

f
Additional sources and manual search:

Potentially relevant references:

Websites: 16

(www.tctmd.com, www.clinicaltrialresults.org,
www.clinicaltrials.gov, www.cardiosource.com)

7~

Irrelevant citations exclusion based on
title/abstract content

\

/Elew'on of:

animal and in-vitro studies, studies not

> reporting outcomes of interest (n=14),
e  Comparisons not pertinent to the design of
the meta-analysis (single arm, NOAC, post PCI

bridging, comparative studies of different

\ (n=9)

. Duplicates, reviews, editorials, meta-analyses,

antithrombotic regimens eg. LMWHSs vs UFH)

!

7

UT RLINICKE A EXPERIMENTALNI MEDICINY

Meta-
analyza 8
klinickych
studii
(2325 pts)

Kowalewski M, et al.
Int J Cardiol 2016;223:186-194
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K <F



Tromboembolické a cerebrovaskularni komplikace

UAC IAC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% ClI
1.1.1 Uninterrupted Oral Anticoagulation vs Interrupted Oral Anticoagulation
AFCAS Lahtela H et al. 2012 1 290 10 161 17.9% 0.61(0.27, 1.41) i
Annala AP et al. 2008 0 178 1 80 22% 0.15[0.01, 3.66) ¢
El-Jack SS et al. 2005 0 59 0 30 Not estimable
Karjalainen PP et al. 2008 13 24 9 282 179% 1.69 [0.74, 3.89) T
Rubboli A et al. 2007 1 16 0 88 22% 1571067, 369.56) *
Snow TAC et al. 2013 0 75 3 156 26% 0.29 (0,02, 5.61)
Tizon Marcos H et al. 2009 0 65 2 42 25% 0.13[0.01,2.65) ¢
WOEST Dewilde WIM et al. 2014 4 0 11 322 124% 0.49 [0.16, 1.51) —
Subtotal (95% CI) 1165 1160 57.7% 0.74 [0.34, 1.64] -
Total events 29 36

Heterogeneity: Tau® = 0.41; Chi* = 10.54, df = 6 (P = 0.10); I" = 43%
Test for overall effect: Z = 0.73 (P = 0.46)

1.1.2 Uninterrupted Oral Anticoagulation vs Interrupted Oral Anticoagulation With Bridging

AFCAS Lahtela H et al. 2012 11 290 10 161 17.9% 0.61[0.27, 1.41] —
Annala AP et al. 2008 0 178 1 24 22% 0.05[0.00, 1.11] ¢

Karjalainen PP et al. 2008 2 66 5 78 74% 0.47 [0.09, 2.36) T
Rubboli A et al. 2007 1 16 0 7 23% 1.41 [0.06, 30.97)

WOEST Dewilde WJM et al. 2014 4 241 11 322 124% 0.49 {0.16, 1.51)

Subtotal (95% CI) 791 592 42.3% 0.52 [0.29, 0.95) <
Total events 18 27

Heterogeneity: Tau® = 0.00; Ch# =279, df = 4 (P = 0.59), F = 0%
Test for overall effect: Z = 2.14 (P = 0.03)
Test for subaroup differences: Chi* = 050, df = 1 (P = 0.48). P = 0%

Kowalewski M, et al. Int J Cardiol 2016;223:186-194

0.01 0.1 1 10
Favours UAC Favours IAC
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Veétsi krvacivé komplikace

UAC IAC Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% ClI IV, Random, 95% CI
1.1.1 Uninterrupted Oral Anticoagulation vs Interrupted Oral Anticoagulation
AFCAS Lahtela H et al. 2012 4 290 4 161 15.0% 0.56 [0.14, 2.19] ——
Annala AP et al. 2008 1 178 1 80 6.4% 0.45[0.03, 7.10] -
El-Jack SS et al. 2005 0 59 0 30 Not estimable
Karjalainen PP et al. 2008 3 24 14 282 16.3% 0.25[0.07, 0.86) —
Rubboli A et al. 2007 3 16 0 88 59% 36.65(1.98,677.73) 5
Snow TAC et al. 2013 0 75 0 155 Not estimable
Tizon Marcos H et al. 2009 0 65 0 42 Not estimable
WOEST Dewilde WJM et al. 2014 1 241 7 322 95% 0.19 [0.02, 1.54] g
Subtotal (95% CI) 1165 1160 53.1% 0.62 [0.16, 2.43) B
Total events 12 26

Heterogeneity: Tau® = 1.39; Ch® = 10.33, df = 4 (P = 0.04); F = 61%
Test for overall effect: Z = 0.68 (P = 0.49)

1.1.2 Uninterrupted Oral Anticoagulation vs Interrupted Oral Anticoagulation With Bridging PFemosténl' LWMH
AFCAS Lahtela H et al. 2012 4 290 4 161 150% 0.56 [0.14, 2.19) —

Annala AP et al. 2008 1 178 1 24 65% 0.13[0.01, 2.09] —_—

Karjalainen PP et al. 2008 1 66 9 78 98% 0.13[0.02, 1.01] e —f

Rubboli A et al. 2007 3 16 0 7 61%  3.29(0.19, 56.47]

WOEST Dewilde WJM et al. 2014 1 241 7 322 95% 0.19 [0.02, 1.54)

Subtotal (95% CI) 791 592 46.9% 0.35[0.13, 0.92) <

Total events 10 21

Heterogeneity: Tau® = 0.14; Chi* = 4.50, df = 4 (P = 0.34); P = 11% ' + + 4
Test for overall effect: Z = 2.13 (P = 0.03) 0.001 Favo?;}lUAc'Favou:gnAc 1000
Test for subaroup differences: Chi* = 0.45, df = 1 (P = 0.50). I* = 0%

INSTITUT KLINICKE A EXPERIMENTALNI MEDICIN

Kowalewski M, et al. Int J Cardiol 2016:223:186-194 KLINIKA KARDIOLOGIE




Data tykajici se
periproceduralniho
“premosteni”’ pomoci LWMH
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“Bridging” pfi preruseni antikoagulaéni lé¢by u pacientu s FS
(ORBIT-AF prospective observational registry)

J:El- an
Z : : Unadjusted, % (n Adjusted™
g - 2803 interruption events ! = —
£ . i i 0 Adjusted OR
g e bridging in 24 % cases (95% Cl),
£ w No Bridging Bridging Bridging Versus
E‘ s (n=1724) (n=503) FValue Mo Bridging FPValue
E an Cardiovascular 2.5 (43) 4.6 (23) 0.02 1.62 (0.95—-2.78) 0.07
2w eventst
10 I I I Bleeding events¥ 1.3 (22) 5.0 (25) =0.0001 3.84 (2.07-7.14) =<0.0001
B '!_ e —— Comes ey Gormuecan Overall 6.3 (108) 13 (64) =0.0001 1.94 (1.38-2.71) 0.0001
o of s awtattan composite§

:Hl

Insarrupsiane

Denominators exclude interruptions missing a date or those that occurred within 30 days of a previous interruption. Events within 30 days of the procedure
requiring interruption may overlap with those during interruption. Cl indicates confidence interval; and OR, odds ratio.

*Covariates and further specification of adjustment model see reference
TIncludes stroke, systemic embolism, myocardial infarction, or cardiovascular hospitalization within 30 days of the procedure requiring interruption.
FIncludes major bleeding or bleeding hospitalization within 30 days of the procedure requiring interruption.

§ Includes the composite of stroke, myocardial infarction, major bleeding, hospitalization, or death within 30 days of the procedure requiring interruption.

Steinberg BA, et al. Use and Outcomes Associated With INATITUT KLINICKS A EXFERIMENTALNI MEDICINY IKE
Bridging During Anticoagulation Interruptions in Patients With KLINIKA KARDIOLOGIE 'ﬂ:

Atrial Fibrillation. Circulation. 2015;131:488-494.



Bridge study

1884 pts, vysazeni warfarinu pred elektivnhimi vykony
950 bez premosteni, 934 LWMH (100 1U/kg hmotnosti)

Primarni ucinnostni endpoint: vyskyt tromboembolismu
ve 30 dnech

Primarni bezpecnostni endpoint: 30 denni vyskyt vetsiho
Krvaceni (ocekavany 1%)

Douketis JD, et al.NEJM 2015; 373(9): 823-833. st s s s n IKE



N ) .
Restart warfarin
— Resume dalteparin or placebo within 24 hr
after the procedure in patients who underwent
a procedure associated with a low risk
of bleeding
Screening visit Stop warfarin
Resume dalteparin or placebo 48 1o 72 hr
after the procedure in patients who underwent
a procedure associated with a high risk
of bleeding
. Final
3[ - contact
B o i
d

- it BRIDGE Study design

Start Stop Stop study
study study drug when
drug drug INR therapeutic

. Douketis JD, et al. NEJM 2015; 373(9): 823-833.

T T T T T T T T T T e |- i
-30 -5 4 3 a2 - 0 1 2 3 “ 5 30
Study Day




Outcome No Bridging (N =918)  Bridging (N = §95) P Value |
number of patients (percent)

Pelucy BRIDGE Study Outcomes

Arterial thromboembolism 4(04) 3(03) ’
Stroke 2(02) 3(03)
Transient ischemic attack 2(0.2) 0
Systemic embolism 0 0
Major bleeding 12(1.3) 29(3.2) 0.005 7"
Secondary
Death 5(05) 4(04) 088"
Myocardial infarction 7(0.8) 14(1.6) 0.10"
Pouketis JD, et al.NEJM 2015; 373(9): 823—833.
Deep-vein thrombosis 0 1(0.1) nast
Pulmonary embaolism 0 1{0.1) 35T

_INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY 4
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Minor bleeding 110(12.0) 187 (20.9)




Rozhodnuti o preruseni OAK lécby

Pacient na chronické OAK |éCbé periproceduralné

: l .

Emergentni vykon s vysokym rizikem krvaceni

|

Riziko krvaceni na neprerusené OAK
Nizke Intermediarni vysoke

Tromboembolické

riziko nizké
\ ) ‘1' ‘1' + \ \
Neprerusena OAK  PreruSena OAK PreruSsena OAK, PCC,
reverze
Podle Rechenmacher, S.J. et al. P S R ey IKE
JACC 2015, 66(12)1392—403 KLINIKA KARDIOLOGIE n M



Rozhodnuti o “premosteni” LWMH

Periproceduralné prerusena OAK

|

Riziko tromboembolismu
Nizke Intermediarni Vysoké

!
Je indikaci k OAK fibrilace sini?
+ -
PrevysSuje jasné riziko tromboembolismu
riziko krvaceni z “bridgingu” ?

Lol |-

Ponechat bez “bridgingu” Zvazit “bridging”
Podle Rechenmacher, S.J. et al. et e 1K
JACC 2015, 66(12)1392—403 KLINIKA KARDIOLOGIE n 1\,{:‘



Women

Matrix

HAS-BLED 2 3 )
3
y v
% prinosu
5 R 1 TP -4l
: “premosteni

— —
55-59 60-64 65-69 70-74 75-79 80-84 55-59 60-64 65-69 70-74 75-79 80-84
HAS-BLED 0-2 HAS-BLED 23

Age category

B bridging significantly inferior
B bridging superior
bridging inferior
I bridging significantly superior

CHA,DS,VASc Score

55-50 60-64 65-69 70-74 75-79 80-84  55-50 60-64 65-69 70-74 75-79 80-84
van der Pol S,et al. Europace (2019) 21, 716-723 Age category



Zavery
« Strategie periproceduralni antikoagulacni lecby se liSi
podle typu vykonu a rizika krvaceni — prechodné
preruseni lecby je spojeno s minimalnim vyskytem
komplikaci
 VeétSinu vykonu v kardiologii I1ze provést dokonce bez

preruseni antikoagulacni lecby (jak warfarinem, tak
NOAK)

» Periproceduralni premosteni LWMH je vhodné jen u
nejrizikovejsich nemocnych z hlediska tromboembolismu

KLINIKA KARDIOLOGIE n II&F‘.



Déekuji za Vasi pozornost..
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