Nowe leki przeciwkrzepliwe.
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Rivaroxaban, apixaban and edoxaban with ‘xa’, thereby indicating the
inhibition effect on the factor Xa.

Dabigatran inhibits the thrombin complex (factor lla).

Curr Opin Anesthesiol 2014, 27:409-419
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G5l ‘New’ direct oral anticoagulants in the perioperative
setting

Georg Breuer®, Dominik R. Weiss®, and Juergen Ringwald®

Table 1. Overview about the ongoing approval process in context with clinical indications

Dabigatran etexilate/Pradaxa U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA

v v v v v v %] %]
Rivaroxaban/ Xarelto U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA
v v v v v v (%} v
Apixaban/Eliquis U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA
v v o (%] v v (%) @
Edoxaban/ lixiana U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA U.S. FDA EMA
@ Q@ (%] @ @ @ (%] (%)

EMA, European Medicines Agency; FDA, Food and Drug Administration; VTE, venous thromboembolism (deep-vein thrombosis/pulmonary embolism).

Curr Opin Anesthesiol 2014, 27:409-419



A1smP) QuarterWatch!

October 17, 2013 — Data from 2012 Quarter 4 and Annual Report

Table 1. Most frequent drugs in direct reports to FDA, 2012

Rank Drug name Brand name* Cases Prominent side effect
1 DABIGATRAN PRADAXA 683 Hemorrhage
2 WARFARIN COUMADIN 492 Hemorrhage
3 LISINOPRIL PRINIVIL 378 Angioedema & hives
4 LEVOFLOXACIN LEVAQUIN 330 Tendon/joint disorders
5 DULOXETINE CYMBALTA 302 Withdrawal syndrome

(A third anticoagulant, rivaroxaban (XARELTO), ranked tenth.)

In 2012, the FDA received a total of 210,648 domestic reports of serious, disabling, or fatal
adverse events associated with therapeutic drugs.

Moore TJ, Cohen MR, Furberg CD, Mattison DR. QuarterWatch 2012 Quarter 4: leading drug
safety issues of 2012. ISMP. 2013. http://www.ismp.org/QuarterWatch/pdfs/2012Q4.pdf
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Periprocedural Bleeding and Thromboembolic Events With
Dabigatran Compared With Warfarin

Results From the Randomized Evaluation of Long-Term Anticoagulation
Therapy (RE-LY) Randomized Trial

Table 3. Perioperative Bleeding and Thrombotic Events by Treatment Allocation

ischemic stroke, non-CNS

and pulmonary embotism

D110 indicates dabigatran 110 mg BID; D150, dabigatran 150 mg BID; RR, relative risk; RBC, red blood cell; CV, cardiovascular;
and CNS. central nervous system

Circulation. 2012 Jul 17;126(3):343-8

0110 D150 Warfarin
(N: 1487) (N=1546) (N=1558) D110 vs Warfarin RR D150 vs Warfarin RR . ,
& (n) % (n) % (n) (95% CI, P Value) (95% CI, P Value)
er— 4500 pacjentow
Minor bleed 8.1 (120 9.0(139) 7.8(122)  1.03(0.81-1.31,0.81)  1.15{D.91-1.45, 0.24) 4 H -4
Major bleed 3.8{57) 51(78) 46(72) 0.83(0.59-1.17,0.28)  1.09{0.80-1.49, 0.58) po row nywa I nal IOSC
Fatal blead 0.2(3) 0.1(2) 0.1(2) 1.57 (0.26-9.39, 0.62)  1.01{0.14-7.15, 0.99) p OWi k' a r"
Requiring reoperation 0.6{9) 1.4 (22) 1.0 (16) 0.59(0.26-1.33,0.20)  1.39(0.73-2.63, 0.32)
Requiring RBC transfusion 3.3(49) 3.5 (54) 4.0 (64) 0.81 (0.56-1.18,0.27)  0.86 {0.60-1.23, 0.42)
Thrombotic events
CV death 0.6 {9) 0.5(7) 0.5(7) 1.35 (0.50-3.61, 0.55)  1.01(0.35-2.96, 0.99)
Stroke (all-cause) 0.5(7) 0.5(7) 0.6 (10) 0.73(0.28-1.92,0.53)  0.71{0.27-1.85, 0.48)
Ischemic stroke 0.40 (6) 0.39 (8) 0.39 (6) 1.05(0.34-3.24,0.94)  1.01{0.33-3,12, 0.99)
Hemorrhagic stroke 0.00 (0) 0.00 (0) 0.26 (4) 0.00 (0.04) 0.00 {0.046)
Systemic ambolism 0.1 (1) 0.1 (1) 0.1(1) 1.05(0.07-16.7,097)  1.01 (0.06-16.1, 1.0)
Ischemic stroke or 0.5(7) 0.5 (N 0.5(7) 1.05(0.55-2.01,0.89)  1.01{0.35-2.87, 0.99)
systemic embolism
Myocardial infarction 0.1(2) 0.5(8) 0.3 (5) 0.42(0.08-2.16,0.28)  1.61{0.53-4.92, 0.40)
Pulmonary embolism 0.1 {1) 01(2) 0.2(3) 0.35(0.04-3.35,0.34)  0.67 {0.11-4.02, 0.86)
Composite of CV death, 1.2(18) 1.5(23) 1.2(18) 1.05(0.55-2.01,0.89)  1.29(0.70-2.38, 0.42)




Garber ST, Sivakumar W, Schmidt RH. Neurosurgical complications
of direct thrombin inhibitors — catastrophic hemorrhage after mild traumatic brain injury in a
patient receiving dabigatran. J Neurosurg 2012; 116: 1093-6.

P. Stein, M. Bosshart, B. Brand, Dabigatran anticoagulation and Stanford type A aortic
dissection: lethal coincidence. Acta Anaesthesiol Scand 2014; 58: 630-637



National Trends in Oral Anticoagulant Use
in the United States, 2007 to 2011
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Nowe doustne antykoagulanty.
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zatorowosci obwodowej w przebiegu
niezastawkowego migotania przedsionkdéw oraz w
Rivaroxaban structure leczeniu zakrzepicy zyt gtebokich. Od 2014 w ACS.
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Rivaroxaban- dostgpny w Polsce pod handlowa nazwa Xarelto jako tabletki
powlekane 10,15,20 miligraméw do stosowania doustnego.

Apixaban- dostepny w Polsce pod nazwa handlowa Eliquis jako tabletki
powlekane po 2,5 i 5 miligraméw.
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1 procent populacji jest leczonych 1 na 10 osob rocznie leczonych
lekami przeciwkrzepliwymi. lekami przeciwkrzepliwymi
wymaga inwazyjnego leczenia.
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Sie P, Samama CM, Godier A, et al. Surgery and invasive procedures in patients on long-term treatment with direct oral
anticoagulants: thrombin or factor-Xa inhibitors .Arch Cardiovasc Dis 2011; 104:669-676.

Brian Bergmark, MD; Robert P. Giugliano. Perioperative Management of Target-Specific Oral Anticoagulants.Hospital
Practice. Volume 42, Number 1 (February, 2014)
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Pernod G, et al. Management of major bleeding complications and
emergency surgery in patients on long-term treatment with direct

oral anticoagulants, thrombin or factor-Xa inhibitors. . . . Arch
Cardiovasc Dis (2013),

Co sie dzieje gdy przerywamy leczenie

przeciwkrzepliwe.

Udar, zator t.ptucne;j.

Risk of
thrombosis

Risk of
bleeding



http://www.google.pl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=7Bl3kEoQpwV3nM&tbnid=TpK5iOJfjJ2Y2M:&ved=0CAUQjRw&url=http://demted.com/2011/09/critical-bleeding-in-trauma/&ei=G2YgUp7MHsrRtAalo4CQBg&bvm=bv.51495398,d.Yms&psig=AFQjCNER2tWEj50inaqNtJkxWZlAUqtn7w&ust=1377941394669925
http://www.google.pl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=GSs_gneGp133cM&tbnid=idNGs9BH41X9cM:&ved=0CAUQjRw&url=http://antsonafarm.blogspot.com/2012/06/the-signs-of-emergence-of-stroke.html&ei=J1E0U4aAHaj00gXc1IGADw&bvm=bv.63808443,d.ZGU&psig=AFQjCNHYbRV2bGKFKw2o_OX5AqFUsms74w&ust=1396023946288262

A URRENT . . . " .
& ‘New’ direct oral anticoagulants in the perioperative

setting

Georg Breuer”, Dominik R. Weiss®, and Juergen Ringwald®

Table 2. Pharmacological properties of NOACs [7-12)

Dabigatran [13-15]

Rivaroxaban [16]

Apixaban [17]

Edoxaban [18]

Route and frequency of administration

Bioavailability

Time to maximal concentration (Tmax)
Halfife (h)
Halfife in function of renal impairment (h)
CrCl >80 ml/min
CrCl 50-79 ml/min
CrCl 30-49 ml/min
CrCl <30 ml/min

Excretion/elimination

Plasma protein binding
Elimination with dialysis
P-gp-transporter interaction
Interaction CYP3A4

Oral, twice-daily
6-7%

1.25-3h
12-14h

14-17

16.6 (12-18)
18.7 (18-24)
27.5

80% Renal; 20%

via feces

35%
Yes
+_ _{.

Oral, once-daily
80%

2-4h
5-13h (913

5-9
8.7
9.0
9.5

65% Renal;
35% hepatic

~90%
Very little

-

+

Oral, twice-daily
66%

1-3h
8-15h (10-14)

8-15
14.6
17.6
17.3

25% Renal;
approximately
70% hepatic

87%
Very Little
+

+

Oral, once-daily
45%

1-2h
9-11h

9-11

No data
No data
No data

35% Renal;
approximately.
60% via feces

40-60%
Little

2

2

Curr Opin Anesthesiol 2014, 27:409-419



Pacjenci poddawani planowym zabiegom
chirurgicznym.

Interwencje niekoniecznie wymagajgce odstawienia leku przeciwzakrzepowego
Zabiegi wykonywac przy stezeniach minimalnych NDA. Rozwazyc interwencje 18-24 h po
ostatniej dawce, a kolejng dawke podac 6 godzin pozniej (tzn. pomingc 1 dawke, przy
podawaniu NDA 2 x dziennie)
* Interwencje dentystyczne

Ekstrakcja 1 do 3 zebdow

Chirurgia przyzebia

Naciecie ropnia

Wszczepienie implantu
*  Okulistyka

Operacja zacmy lub jaskry
« Endoskopia bez operacji chirurgicznej

*  Powierzchowny zabieg chirurgiczny (np. naciecie ropnia, niewielkie zabiegi
dermatologiczne)

www.escardio.org/EHRA a8



Planowy zabieg chirurgiczny

Czas wytaczenia lekdw przed operacja zalezy od:

1.ryzyko krwawienia zwigzanego z zabiegiem inwazyjnym (duze lub mate)

2. czynnosci nerek ocenianej na podstawie aktualnego wyniku pomiaru GFR



Klasyfikacja zabiegow chirurgicznych wedtug
ryzyka krwawienia

Niskie ryzyko Wysokie ryzyko

- Endoskopia z biopsja «  Zlozona ablacja lewostronna: izolacja zyty

ptucnej , ablacja podtoza czestoskurczu
* Biopsja prostaty lub pecherza moczowego komorowego)
« Badanie elektrofizjologiczne lub ablacja Znieczulenie dokanatowe Iub

przezskorna podtoza czestoskurezu zewnatrzoponowe; diagnostyczne naktucie

nadkomorowego, (w tym ablacja lewostronna ledzwi
edzwiowe

z pojedynczego naktucia
przezprzegrodowego). «  Chirurgia klatki piersiowej

- Angiografia «  Chirurgia jamy brzusznej

. Wszczepienie rozrusznika lub kardiowertera-* ~ Duze zabiegi ortopedyczne

defibrylatora (ICD) (chyba ze ztozone *  Biopsja watroby
warunki anatomiczne, np. wrodzona wada

) *  Przezcewkowa resekcja gruczotu krokowego
serca

*  Biopsja nerki

www.escardio.org/EHRA



Kiedy przerwac¢ stosowanie NDA przed planowym
zabiegiem chirurgicznym

Ostatnie przyjecie leku przez planowym zabiegiem chirurgicznym

Low bleedingrisk:
(minimal bleeding, uncritical localization, easy to manage)

Dabigatran

(Pradaxa)
GFR = 80 ml/min

Dabigatran |
(Pradaxa) |
|
I

Dabigatran (Pradaxa)

GFR 60-78 ml/min
| I

Dabigatran |
(Pradaxa)
GFR < 60 ml/min | |

—3days -2days -1day

e iy
|

Apixaban (Eliquis) |
|

Surgery == s m———

As soon as possible - cave GFR < 50 mlfmin

Rivaroxaban (Xarelto)

Apixaban (Eliquis)
! s

As soon as possible

Surgery == = o—

-1 day

Curr Opin Anesthesiol 2014, 27:409-419



Kiedy przerwac¢ stosowanie NDA przed planowym
zabiegiem chirurgicznym

Ostatnie przyjecie leku przez planowym zabiegiem chirurgicznym

High bleeding risk:

(risk of bleeding not acceptable, relevant bleeding could not be precluded)

Dabigatran

(Pradaxa)
GFR 2 30 ml/min

I
|
Dabigatran I
(Pradaxa) |
I
I

DELIGEWELR(MEGEVEY)

GFR 60-78 ml/min

Dabigatran
(Pradaxa)
GFR < 80 ml/min |

-4 days -3days -2days -1 day As soon as possible - cave GFR < 50 ml/min

Rivaroxaban (Xarelto)' : : Rivaroxaban (Xarelto)
[ I
Apixaban (Eliquis)? | I Il Apixaban (Eliquis)
| 8
' | 1 (3 1
>
-2 days -1 day As goon as possible

Curr Opin Anesthesiol 2014, 27:409-419



Skala HAS-BLED do oceny ryzyka krwawieniaa
u chorych z migotaniem przedsionkow

Skala CHA2DS2-VASc — do oceny ryzyka udaru mdézgu w niezastawkowym migotaniu
przedsionkéw. U pacjentdw z wynikiem réwnym lub wiekszym 2, zaleca sie stosowanie

doustnych antykoagulantéw:

antagonisty witaminy K (VKA) w dawce dostosowywanej (INR 2,0-3,0),lub

bezposredniego inhibitora trombiny (dabigatranu), lub
doustnego inhibitora czynnika Xa (np. rywaroksabanu, apiksabanu) chyba ze wystepuja

przeciwwskazania.

CHA2DS2VASc

pkt.

HAS-BLED

pkt.

Niewydolnos¢ serca’dysfunkcja lewe; 1 Nadcisnienie tetnicze (a) 1

komory (EF < 40%)

Nadcisnienie tetnicze 1 Nieprawidlowa czynnos¢ nerek lub 1 lub 2
watroby (b.c)

Wiek > 75 lat 2 Udar mozgu 1

Cukrzyca 1 Krwawienie (d) 1

Udar mozgw TTIA /incvdent zakrzepowo- 2 Niestabilne wartosci INR (e) 1

Zatorowy

Choroba naczyniowa (zawal serca, 1 Podeszly wiek (np. > 65 lat) 1

miazdzyca naczyn obwodowych, blaszki

miazdzycowe w aorcie)

Wiek 65-74 lata 1 Leki (ASA. KLOPIDOGREL, NLPZ) 1 lub 2
lub Alkohol (f)

Ple¢ zenska 1 Lacznie:




Czy stosowac leczenie pomostowe ?

Jezeli miedzynarodowy wspotczynnik znormalizowany (INR) czasu protrombinowego wynosi <
1,5, to mozna bezpiecznie przeprowadzi¢ operacje, jednak u pacjentow poddanych leczeniu
przeciwzakrzepowemu, ktérzy nalezg do grupy wysokiego ryzyka powiktan zakrzepowo-
zatorowych, np.

1. u pacjentéw: z AF i > 4 punktami w skali CHA2DS2VASc;

2. zmechaniczng protezg zastawki serca badz niedawno wszczepiong biologiczng proteza
zastawkowg;

3.po naprawie zastawki mitralnej (w ciggu ostatnich 3 miesiecy);

4.po niedawno przebytej zylnej chorobie zakrzepowo-zatorowej (w ciggu ostatnich 3 miesiecy);
5.z trombofilig,

przerwanie podawania VKA jest niebezpieczne i wymagajg oni pomostowego leczenia heparyng
niefrakcjonowang (UFH) lub LMWH w dawce terapeutyczne;j



Czy stosowac leczenie pomostowe ?

Perioperative bridging anticoagulation during dabigatran or warfarin
interruption among patients with an elective surgery or procedure
Substudy of the RE-LY trial

James D. Douketis’; Jeff S. Healey'%; Martina Brueckmann®#; John W. Eikelboom'%; Michael D. Ezekowitz®; Mandy Fraessdorf?;
Herbert Noack?; Jonas Oldgren®; Paul Reilly’; Alex C. Spyropoulos®; Lars Wallentin®; Stuart J. Connolly"?

Clinical Bridging status Warfarin group (n = 1,415) Dabigatran group (2,691)
outcome % (N) patients with  OR (95 % Cl): % (N) patients with  OR (95 % Cl);
events bridged vs not events bridged vs not
/(N) patients assessed bridged# /(N) patients assessed bridged$
Major bleeding
Bridged 6.8 (26/383) 4.62 (2.45-8.72) 6.5 (27/417) 3.68 (2.24-6.04),
Not bridged 1.6 (16/1,032) P <0.001 1.8 (4212,274) P <0.001
Treatment interaction p=0.577
(warfarin vs. dabigatran) 1

llo$¢ udaréw i powiktan zatorowych
podobna.

Duza szansa na powazne krwawienie
jezeli stosujemy heparyny jako pomost

Thromb Haemost 2015; 113:



Pacjenci nieprzytomni, utrudniony kontakt,
operacje w trybie innym niz planowy

1. Klasyczne testy APTT, PT
2. Ocena tromboelastograficzna

3. Ocena stezenia lekow we krwi.

NOAC-induced alterations of the two most common global coagulation assays, PT
and aPTT, do not correlate with the clinical bleeding risk.

Curr Opin Anesthesiol 2014, 27:409-419



Temat Doustne Test Efekt
antykoagulanty
Pacjenci po Rivaroxaban PT Przedluzenie czasu o 1,4
operacjach 10 mg raz na dobe raza
ortopedycznych
aPTT Przedtuzenie czasu o 1,4
raza
TT Brak efektu
Ludzkie osocze Dabigatran aPTT Przedtuzenie
4.7 ng/ml - TT Przedluzenie
943.0 ng/ml
PT Przedluzenie

Colomina MJ, Diez Lobo A, Garutti |, et al.: Perioperative use of prothrombin complex concentrates. Minerva Anestesiol.
2012 Mar;78(3):358-68.

Tylko wartosci normalne PT i aPTT (ale nie zawsze) wskazujg na ustanie
efektow lekdw.

Ringwald J, Grauer M, Eckstein R, Jelinek T. The place of new oral anticoagulants
in travel medicine. Travel Med Infect Dis 2014; 12:7-19.



LABORATORY-GUIDED HEMOSTATIC

THERAPY

Recommendations

NIH Consensus Conference,” 1988 <70 o/ (acute)
Amenican College of Physicans, ' 1992 No number
American Socety of Anesthesiologists, * 1996 <60 g/l (acute)
American Socety of Anesthesiologists, ® 2006 No number
Canadian Medical Assodation.™ 1997 No number
Canadian Medical Assodation, * 1998 No numbes
College of American Pathologists ¥ 1998 60 g/l (acute)
Britsh Committee for Standards in Haematology,* 2001 No number
British C ittee for Standards in H gy ® 2012 709/L*
Australasian Sodiety of Blood Transfusion ® 2001 7og/L
Society for Thoracic Surg Society of Cardi ular Anesthesiodogy,* 2007 700/l
Society for Thoracic Surgeons, Society of Cardiovascular Anesthesiodogy, ™ 2011 Boagll”
American College of Critical Care Medicine, Society of Critical Care Medicine 2009 70g/L
American College of Critical Care Medicine, Society of Critical Care Medicine. 2009  70g/L
Society for the Advancement of Blood Management.» 2011 Sog/ll
National Blood Authority, Australia » 2012 No number
AABB*2012 70-80g/l acr B0 g/Lt
Kidney Disease: Improving Global Outcomes ¥ 2012 No number

Cancer Center *2012 70g/L

“For patients with acute blood loss. tFor patlents with symptoms of end-organ lschaemia.

Table 3: Medical society dlinical practice guidelines for red blood cell transfusion

L el S L % ) L

Zdjecie jednej z tokijskich dzielnic wykonane 10
marca 1945 roku

Mt



http://ciekawostkihistoryczne.pl/wp-content/uploads/2013/09/Tokyo_1945-3-10-1.jpg
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http://www.google.pl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.apsf.org/newsletters/html/2010/winter/03grantrecip.htm&ei=NVpGVJGVHaOfygO0yIKIAQ&bvm=bv.77880786,d.bGQ&psig=AFQjCNEfeBSIkEs_g0J5bSIWxOKT8DNVSQ&ust=1413983151911672

Thrombelastography Detects the Anticoagulant Effect
of Rivaroxaban in Patients With Stroke

Ritvij Bowry, MD: Stuart Fraser, BA: Joancy M. Archeval-Lao, BS:
Stephanie A. Parker, RN, BSN: Chunyan Cai, PhD; Mohammad H. Rahbar, PhD; James C. Grotta, MD

Stroke. published online January 14, 2014;



CLINICAL RESEARCH

Management of major bleeding complications and
emergency surgery in patients on long-term
treatment with direct oral anticoagulants, thrombin
or factor-Xa inhibitors: Proposals of the Working
Group on Perioperative Haemostasis (GIHP) — March
2013

Urgent surgery and DABIGATRAN (PRADAXA®) Urgent surgery and RIVAROXABAN (XARELTO®)
[Dabigatran] < 30 ng/ml e¢ Operate [Rivaroxaban] < 30 ng/ml e Operate
e Wait up to12 h* and obtain new dosage™ *e Wait up to12 h* and obtain new dosage™
. or (if time is not compatible with emergency) or (if time is not compatible with emergency)
30 ng/mi < [Debigeiran] < 200 ng/mi *e Operate, if abnormal bleeding : antagonise the 30 ng/mi < [Rivaroxabn] < 200 ng/mi ee Operate, if abnormal bleeding : antagonise the
anticoagulant effect™** anticoagulant effect™*
¢ Wait up to12 h* and obtain new dosage**  Wait up to12-24 h and obtain new dosage™
or (if time is not compatible with emergency) or (if time is not compatible with emergency)
200 ng/ml < [Dabigatran] < 400 ng/mi * Maximum delay surgery 200 ng/mi < [Rivaroxaban] < 400 ng/mi ¢ Maximum delay surgery
* Discuss haemodialysis, especially if CkrCl < 50 ml/mn ¢ Operate, if abnormal bleeding : antagonise **
¢ Operate, if abnormal bleeding : antagonise **
* Overdose — Major haemorrhagic risk _ —Mai .
[Dabigatran] > 400 ng/ml S Dlbcuse hashodialiela bafors sunger [Rivaroxaban] > 400 ng/mi ¢ Overdose — Major haemorrhagic risk

Archives
of Cardiovascular

Gilles Pernod, Pierre Albaladejo et al: Archives of Cardiovascular Disease (2013)




Deficiency of factor IX - Christmas disease (Occurring in about one in
A\ 25,000 male births, hemophilia B affects about 3,300 individuals in the
¥ United States

Factor X deficiecy- Stuart -Prower deficiecy. Inherited Factor X is
estimated at 1 in 500,000-1,000,000 individuals

Factor VII deficiency can also be known as Alexander’s disease, stable factor deficiency, or
proconvertin deficiency. The incidence is estimated at 1 in 500,000, the disorder may be more
common

Factor Il deficiency is quite rare, with only 26 cases reported in the medical
literature. The incidence is estimated at 1 in 2 million.



The early PCC products contained three clotting factors,
I, IX, and X (three factor concentrates)

Newer formulations, are deemed ‘““four factor concentrates”
as they also contain factor VIl in a significant concentration.

Samama CM. Prothrombin complex concentrates: a brief review. Eur J Anesthesiol 2008;25:784-9.



Perioperative use of prothrombin
complex concentrates

TaBLe IL.—Contents in coagulation and anticoagulant factors of fresh frozen plasma and prothrombin complex concentrates
marketed in Spain (data in IU/mL).

FEP (%) PROTHROMPLEX INF BERIPLEX OCTAPLEX
(TU/mL) (IU/mL) (IU/mL) (TU/mL)
F-11 1 30 20-48 11-38
F-VII 1 25 10-25 9-24
F-IX 1 30 20-31 25
F-X 1 30 22-60 18-30
Protein C 1 >20 15-45 7-31
Protein S 1 14-16 13-26 7-32
AT 1 0.75-1.5 9.2-1.5 —
Heparin - 15.5 0.4-2.0 5-12.5
Viral inactivation/ MB Steam treatment Pasteurization Solvent-detergent
elimination = Nanofiltration Nanofiltration Nanofiltration

FFP: fresh frozen plasma; MB: methylene blue; AT: antithrombin.
(*) By definition, FFP consists of 1 I[U/mL of each of the stable and labile coagulation factors (£25%), except for fibrinogen. (Prothrombin complex
concentrate data based on manufacturer information and on the labels of the different products available at www.agemed.es)

Minerva Anestesiol 2012,78:358-68)


http://www.google.pl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.baxter.at/medizinische_fachkreise/produkte/critical_care/prothromplex_total.html&ei=MLzkVKGuIIisPOK5gdAF&bvm=bv.85970519,d.bGQ&psig=AFQjCNH38SjW-Sq5PtL0tyMN42qlF1jcBw&ust=1424362919612698

Operacja w trybie naglym a stosowanie Dabigatranu

Dabigatran < 30 ng/ml

Operuj

30 ng/ml < Dabigatran < 200 ng/ml

Odczekaj 12 godzin i powtdrz oznaczenie.
Operuj- jesli wystepuje krwawienie zastosuj PCC,
FEIBA ,rFVlla.

200 ng/ml < Dabigatran< 400 ng/ml

Odczekaj 12 godzin i powtorz oznaczenie
Maksymalnie op6znij operacje

Rozwaz hemodialize szczegolnie jesli klirens
kreatyniny < 50ml/min

Operuj- jesli wystepuje krwawienie zastosuj PCC,
FEIBA, rFVlla.

Dabigatran > 400 ng/ml

Przedawkowanie — powazne ryzyko krwotoku
Rozwaz hemodializ¢ przed operacja

Pernod G, et al. Management of major bleeding complications and emergency surgery in patients
on long-term treatment with direct oral anticoagulants, thrombin or factor-Xa inhibitors. . . . Arch

Cardiovasc Dis (2013),




Operacja w trybie naglym a stosowanie Rivaroxabanu

[Rivaroxaban] < 30 ng/ml Operuj

30 ng/ml < [Rivaroxaban] < 200 ng/ml Odczekaj 12 godzin i ponéw oznaczenia
Operuj- jesli wystepuje krwawienie zastosuj
PCC,FEIBA,rFVlla.

200 ng/ml < [Rivaroxaban] < 400 ng/ml Odczekaj 12- 24 godzin i pondw oznaczenie
Maksymalnie op6znij operacje

Operuj- jesli wystepuje krwawienie zastosuj
PCC,FEIBA rFVIla.

[Rivaroxaban] > 400 ng/ml Przedawkowanie — powazne ryzyko krwotoku

Pernod G, et al. Management of major bleeding complications and emergency surgery in patients
on long-term treatment with direct oral anticoagulants, thrombin or factor-Xa inhibitors. . . . Arch
Cardiovasc Dis (2013),



Kiedy w naszych szpitalach...

Table 3. Checklist for the perioperative management of NOACs

Which substance is administered?

Renal impairments?

Hepatic failure?

Postoperative impairments of renal or
liver function expected?

Dual anficoagulant therapy (oral
anticoagulant and antiplatelet agent)

Maijor operation and high bleeding
riske
High risk of postoperative thromboembolism?

Uncertainty of remaining NOAC plasma
levels at operation

Is neuroaxial anesthesia necessary?

Age >75 years

OpEEl COFN COgtk OB O EEN

Think of ...
Of elimination pathways and pharmacokinetics

Relevant is the creatinine clearance calculated with
the Cockroft—Gault formula!

Laboratory check

Potential postoperative complications?
Think also of halfife of the antiplatelet agent
Delaying the procedure

Early restart of NOACs or switching methods
Additional laboratory analysis

Alternatives for postoperative pain treatment

Be aware of extended half-times

NOACs, new oral anticoagulants.

Curr Opin Anesthesiol 2014, 27:409-419



Important 2013
EJA Eur J Anaesthesiol 2013; 30:270-382

Management of severe perioperative bleeding
Guidelines from the European Society of Anaesthesiology

Sibylle A. Kozek-Langenecker, et all.

Spahn et al. Critical Care 2013, 17R76
http://ccforum.com/content/17/2/R76 c CRITICAL CARE

RESEARCH Open Access

Management of bleeding and coagulopathy

following major trauma: an updated European
guideline

Donat R Spahn ,et all:

‘c: CRITICAL CARE



Prothrombine complex concentrates...

In patients with INR > 1.5, with life-threatening bleeding or ICH, we recomme};a that
four-factor PCCs (20-40 IU kgl), supplemented with vitamin K (10 mg by slow
intravenous infusion), should be used for rapid reversal of vitamin K-antagonists
(VKA).

1C

New oral anticoagulants, such as rivaroxaban and dabigatran, may increase surgical
bleeding and ICH growth. We suggest that PCC, FEIBA or rFVIla may be used as
non-specific antagonists in life threatening bleeding or ICH.

2C

Eur J Anaesthesiol 2013; 30:270-382



Prothrombine complex concentrates...

We recommend the early use of prothrombin complex concentrate (PCC) for the
emergency reversal of vitamin K-dependent oral anticoagulants. Grade 1B

If bleeding is life-threatening, we suggest reversal of rivaroxaban,
apixaban and endoxaban with highdose (25 to 50 U/kg) PCC. (Grade
2C)

Donat R Spahn ,et all:



Eurcpean Heart Joumal ESC/ESA GUIDELINES

SUNOREAN doi:10.1093/eurheartyehu2B82 Anaesthasiolo
LN Y Oy
AN OC

2014 ESC/ESA Guidelines on non-cardiac surgery:
cardiovascular assessment and management

Pacjent z krwawieniem otrzymujgcy NOAC

I

Ocena stanu hemodynamicznego, podstawowe badania
uktadu krzepniecia w celu oceny efektu przeciwzakrzepowego
(np. aPTT w przypadku dabigatranu itd.), ocena czynnosci nerek itd.

I

Niewielkie Opdzni¢ nastepng dawke
krwawienie lub przerwac leczenie

A

v

Leczenie objawowe/podtrzymujgce
Ucisk mechaniczny
Uzupetnianie ptynow
Przetoczenie krwi
Doustne podanie wegla aktywowanego,
jezeli lek zostat przyjety niedawno*

A

Umiarkowane
lub ciezkie [——w
krwawienie

v

Rozwazy¢ podanie rFVlla lub PCC
Filtracja przez wegiel aktywowany*/
/hemodializa*




Take home message: krwawienie NOAC.

Odwrodcenie efektow nowych doustnych

antykoagulantéw(sugestia)moze by¢ dokonywane stosujac PCC.

Stosujmy wytyczne towarzystw naukowych.

1, D CHEST
sthesiplogica

_\‘,,H‘dll‘tl\'l('.l ',_"u.,-‘. isth
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How do patients really feel about doctors? Google
shares their secrets.

s Tin GO gle
POORMD.COM J.CHANG MD

GO Sle anesthesiologists are n

anesthesiologists are lazy
Google, X n

Google, you autocomplete me.

anesthesiologists are gaming the
system

anesthesiologists are stupid
anesthesiologists are overpaid

anesthesiologists are rich

r.drwila@szpitaljp2.krakow.pl

http://www.kevinmd.com/blog/2015/05/how-do-patients-really-feel-about-doctors-google-shares-their-secrets.html



