Intensiv patienter med
tromboemboliske komplikationer



Casel

76-arig mand, genoplivet efter bevidnet hjertestop. Forbehandlet med heparin og
acetylsalicylsyre

Kendt med mekanisk aortaklap og i marevanbehandling. NYHA |, men EF 20%,
paroksystisk AFLI.

KAG med sveer stenose af LAD, okkluderet RCA og signifikante stenoser af Cx.
POBA pa RCA og LAD - ingen stents

CT-C med lille parenkymatgs blgdning, tolket som traumatisk
CT-T med parasternalt og retrosternalt haematom.

Ingen pagaende blgdning
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Casel

Hvad er jeres overvejelser om antikoagulerende behandling??

N-STEMI - fragmin?? Dosis??
Mekanisk klap?
Akut trombose pa RCA og LAD - trombocythaemmer?

Haematomer - men ingen pagaende blgdning - betyder det noget?
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Casel

Der tilkommer haeamaturi. INR 3,1, TRC 117

Kardiologen anbefaler tilloeg af clopidogrel samt fragmin 10.000 IE x2 (NSTEMI
+klap) - neurologen siger ja (begge pr telefon....)

Men vi afventer... Undlader bade fragmin og trombocythaemmer
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Casel

2. dag: INR stiger til 5

Re-CT-C: progression af
parenkymblgdning med

begyndende midtlinjedeviation
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Blgdningstendens - Trombofili
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Risikofaktorer for blgdning og trombose hos
intensiv patienter

Trombose

Immobilisering/sedation

Respiratorbehandling
Inflammation

Sepsis (+/- DIC)
Dehydratio (!)

Centrale katetre

Nedsat produktion af antikoagulante

proteiner

Blgdning

« Trombocytopeni - op til 44%
« Haemorrhagisk DIC

« Kontinuerlig dialyse

« Kirurgi

« Traume/Drukning

Behov for invasive procedurer
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Disposition

1) AFLI

2) Trombocytopeni og trombose

e e es TR
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Case 2 - AFLI

62 arig mand - KOL (ukendt FEV1), hypertension, diabetes

Hemikolektomi, ukompliceret - genindlaegges 4. postoperative
dggn og der findes fri luft

Operation, VAC system - septisk, udvikler AFLI

HEALTH e es TIVIA
/ ¥ AARHUS UNIVERSITET N-i HOSPITAL regmnn!dt,-yua!a




AFLI pa intensiv

- Den hyppigste arytmi pa intensiv

- Ca1/3 har eksisterende AFLI eller far nyopstaet AFLI pa intensiv

Nelson AJ et al. A Systematic Review of Anticoagulation / HEALTH AARHUS dt
Strategies for Patients with Atrial Fibrillation in Critical Care. ¥ AARHUS UNIVERSITET ﬁg'svpﬁ?ifﬂs !I]!;!dtjv"an -
Thromb Haemost. 2021.



AFLI pa intensiv

! Heart rate ! Mortalitet x2-5

| cardiac output ! Tromboemboli x2

Et vaesentligt bidrag til
haemodynamisk instabilitet

AARHUS
Bosch NA, Cimini J, Walkey AJ. Atrial Fibrillation in the ICU. /v HEALTH M UNIVERSITETS ml d.t
Chest. 2018 Dec;154(6):1424-1434. PMID: 29627355; e e = T



AFLI pa intensiv

-Et veeld af "triggers and substrates....”

Potentielt arytmogene triggere til atrieflimren ved kritisk sygdom

Hypoxi

Respiratorbehandling

Kardiel iskaemi

Anaemi

Hypotension

Sympatomimetika (adrenalin, noradrenalin, dobutamin)
Elektrolytforstyrrelser (specielt hypokaliszemi, hypomagnesaemi)
Hypo- og hypervoleemi

Inflammation

Wetterslev et al. PMID: 31089761
Sibley et al. PMID: 40323451



AFLI pa intensiv

HAS-BLED

Er ikke validerede til kritisk syge og er:

"Unhelpful in predicting stroke and major hemorrhage”

Falsetti L et al. Eur J Clin Invest. 2020 Nov;50(11):e13317 PMID: / HEALTH ﬁﬁ?ys%ssnm m]dt
32535903, ¥ AARHUS UNIVERSITET
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AFLI pa intensiv - review 2021

- Om AK-behandling:

1 prospektivt + 3 retrospektive studier
Alle observationelle

Nelson AJ et al. A Systematic Review of Anticoagulation

Strategies for Patients with Atrial Fibrillation in Critical Care. / HEALTH N—' Uiveaee |0 d_t

Thromb Haemost. 2021. HOSPITAL regionmidtjylland
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AFLI pa intensiv - review 2021

Table 1 Study characteristicf\

Authors, year udy design Study period Journal Number of Setting
patients
Kanji et al, 2012 Retrospective, 2006 Journal of Critical Care 325 Mixed medical/
observational surgical ICU
Darwish et al, 2013 Retrospective, 2004-2009 Annals of 115 Leneral ICU
observational Pharmacotherapy
Gamst et al, 2015 Prospective, 2005-2011 Journal of the 57,110 Il ICU centers
observational American Medical
M Association: Cardiology
Walkey et al, 2016 Retrospective, 2010-2013 Journal of the 38,582 NS
observational American Medical
Association: Cardiology \
N

Abbreviations: ICU, intensive caW specified.

Nelson AJ et al. A Systematic Review of Anticoagulation

Strategies for Patients with Atrial Fibrillation in Critical Care. /v

Thromb Haemost. 2021.
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AFLI pa intensiv - review 2021

Blandet New Onset AF og PreExisting AF
Flere typer AK behandling

Walkey et al. 8,6% vs 7,2% RR 1,21 1,5 vs 1,4% RR 0,94
(CI11,10-1,32) (C1 0,77-1,15)

Darwishetal. 2/35vs 0/80 0

Kanji et al. 8,6% vs 77? o

Nelson AJ et al. A Systematic Review of Anticoagulation

AARHUS
! . . ; WOl ANLILL d / HEALTH UNIVERSITETS
Strategies for Patients with Atrial Fibrillation in Critical Care. ¥ AARHUS UNIVERSITET HOSPITAL
Thromb Haemost. 2021.




AFLI pa intensiv

RR 1,21 RR 0,94
o) o) ! o) !
Walkey et al. 8,6% vs 7,2% (C1110-1,32) 1,3 vs 1,4% (C1 0.77-115)
Darwishetal. 2/35vs 0/80 0
Kanji et al. 8,6% vs 77? 0

Wetterslev et RR 1,64

al 2,1% vs 5,9% 7,9% vs 13,6%

(C11,11-2,42)

Nelson AJ et al. A Systematic Review of Anticoagulation
Strategies for Patients with Atrial Fibrillation in Critical Care.
Thromb Haemost. 2021.

Wetterslev M et al. Atrial Fibrillation (AFIB) in the ICU:
Incidence, Risk Factors, and Outcomes: The International AFIB-
ICU Cohort Study. Crit Care Med 51: 1124-1137 (2023)



AFLI pa intensiv - AK

Far:
Opstart terapeutisk AK-beh. inden 48 timer

@ESC

European Society
of Cardiology

Nu:

Undlad terapeutisk AK-beh. i den fgrste kritiske fase - fokus péu;
individuel vurdering (DASA|M

“We suggest against routine use of therapeutic dose anticoagulant therapy as compared to no anticoagulant
therapy in critically ill adult patients with NOAF (weak recommendation, very low certainty of evidence)”

Nelson AJ et al. A Systematic Review of Anticoagulation
Strategies for Patients with Atrial Fibrillation in Critical Care.
Thromb Haemost. 2021.

Behandling af atrieflimren pa intensiv, NATIONAL
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AK-behandling pa intensiv

Mar j
arevan Lavmolekylzert heparin

DOAC

Ufraktioneret heparin
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AK-behandling pa intensiv

Mawn Lavmolekylaert heparin

Ufraktioneret heparin

Gastroparese
ZAndringer i nyre- og leverfunktion
Nye infektioner
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Terapeutisk UFH vs LMH

UFH overvejes ved:

Nedsat nyrefunktion
Sveer adipositas (>165 kg)

Stor blgdningsrisiko - mulighed for reversering

OBS bolus og startdosis
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Disposition

1) AFLI

2) Trombocytopeni og trombose

e e es TR

AARHUS UNIVERSITET HOSPITAL regionmidtjylland




Arsager til trombocytopeni

« Sepsis
 DIC

* Heparin induceret trombocytopeni (HIT)
« Massivt blodtab

 Medikamentelt udlgst trombocytopeni (andet end heparin)

Levi M. Platelets in Critical lllness. Semin Thromb Hemost. 2016;
42(3):252-7. doi: 10.1055/s-0035-1570080. PubMed PMID: 26926582.
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Case 3

47-arig mand

A-klap operation for 6 dage siden - nhetop udskrevet, men genindlagt
med brystsmerter

ol
dag TNI sveert forhgjet (290.000)

Trombocyttal 192 73 EF 10%
INR 16 18 Kreatinin 147
ALAT 347
APTT 52 Bilirubin 41
Antitrombin 1,18
Fibrinogen 124 Stigende iltkrav og konfus
D-dimer 32
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Case 3

47-arig mand

A-klap operation for 6 dage siden - nhetop udskrevet, men genindlagt
med brystsmerter

KAG blank - muligt slow flow

CT-Thorax normal - ingen dissektion eller lungeemboli
Cerebralt maerkelig - latenstid, hemiparese

CT-Ci.a.

MR-C multiple infarkter bilateralt, ingen (store) tromber

HEALTH Gﬁ?\}_'E%SSITETS m]dt
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Case 3

47-arig mand
A-klap operation for 6 dage siden - nhetop udskrevet, men genindlagt

med brystsmerter e
Postoperative 7. score mm= ﬂlm
dag

Trombocyttal >100 50-100
Trombocyttal 192 73

D-dimer <Xx3 x3-7 > X7
INR 1,6 18

INR <1,3 1,3-1,5 >1,5
APTT 32 o e

Fibrinogen >2,94 <2,94
Antitrombin 118 pmol/l pmol/l
Fibrinogen 12,4 Score <5 DIC mindre sandsynligt

Score 25 foreneligt med DIC - men kun ved tilstande der er associeret med DIC

D-dimer 32
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HIT 4T score

Trombocytopeni

Timing af fald i
trombocytter

Trombose eller
andre sequelae

Andre arsager til
trombocytopeni

>50% fald og
nadir >20 x 10° /L

Dag 5-10 eller <1
dag, hvis
heparinbeh.
indenfor 30 dage

Pavist trombose,
hudnekrose eller
akut systemisk
reaktion pa
heparin bolus

Ingen abenbare

30-50% fald eller
nadir 10-19 x10°/L

>dag 10 eller
timing uklar, eller
<dag 1 hvis
heparinbeh.
indenfor 30-100
dage

Mistanke,
forveerring eller
recidiv;
erytematgse
hudlaesioner

Andre mulige

<30% fald eller
nadir <10 x10°/L

<4 dage og ingen
tidl. heparinbeh.

Ingen

Abenbare andre
arsager

Risiko: 0-3: lav, 4-5: intermediaer, 6-8: hgj

Cuker A, Gimotty PA, Crowther MA, Warkentin TE.
Blood. 2012 Nov 15;120(20):4160-7
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Heparin-induceret trombocytopeni

- En livstruende komplikation til heparinbehandling

- Udggr 1/100 af de trombocytopene ITA patienter

Iy A sveenes TIIAR
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Heparin-induceret trombocytopeni

Meget trombogen tilstand - vengs > arteriel (4:1)
Ofte bilateral

Karakteristisk timing ift. heparinbehandling - primaert UFH

HEALTH ONVERSITETS m]d.t
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PF4 Heparin

IgG

PF4 - kommer fra
trombocytter
koncentrationen i plasma
stiger ved
trombocytaktivering og ved
heparinindgift

Immune Complex

{4_ Macrophages
S o o o o
) g} o " Yderligere trombocyt aktivering
@ e Q
@ o
T Trombocytaggregation
Platelet Activation .s e e
) ® .
° @get trombindannelse
/ Procoagulant
Thrombocytopenia Microparticles

Thrombosis

AARHUS
Warkentin TE, Aird WC, Rand JH. Hematolo HEALTH UNIVERSITETS ml dt
, , . gy Am Soc Hematol Educ Program. v AARHUS UNIVERSITET OCDITAL b e

2003:497-519.




1507

.

1007

Flatelet count (x107L)
n
I

o Cardiac surgery
174

—

Artifactor Xa '

Hatelet transfusion x 2
Fiozen pasma x 2

Bertrand et al. Heparin-induced skin necrosis: HIT-2 without

thrombocytopenia,
Intensive Care Medicine vol 37, pages172-173 (2011)

Warkentin TE. Heparin-induced thrombocytopenia in critically ill

patients.
Semin Thromb Hemost. 2015;41(1):49-60.

Cryoprecipitate x 10 New-orsat fvomborytopena
t on postoperalive day 5 '
Non- (unexpected) Senal 4Ts scoring (postoperative days 5-8)
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HT plasiet court nadie

S

Days efter cerdiac surgery
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HIT - PF4-antistofmaling

Er tilgeengelig dggnet rundt

Tages ved intermediaer og hgj risiko for HIT - 4T score 24-5

Stor NEGATIV praediktiv veerdi - risiko for falsk positivt udfald
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Case 3

47-arig mand

A-klap operation for 6 dage siden - nhetop udskrevet, men genindlagt
med brystsmerter

PF4-antistof maling

Trombocytt 192 73 64 Ved hgj risiko eller
al intermedizer + positiv for antistof:
INR 16 18 24
Py — STOP al heparin

: : Opstart Argatroban (Novastan®)
ﬁ‘“"'tmmb' 118 113 Konakion, hvis pt er i marevanbeh.
Fibrinogen 124 12,5

. / HEALTH Gﬁ?\}_'E%SSITETS
D-dimer 32 36 ¥ AARHUS UNIVERSITET HOSPITAL




Differentialdiagnoser -
trombocytopeni + trombose

« Lungeemboli (massive-clot trombocytopeni)

« Medikamentelt betinget trombocytopeni

« Maskinel betinget trombocytopeni - 1-2 dggn efter ECC
« DIC

« TTP/HUS

« Antifosfolipid syndrom

Warkentin TE. Semin Thromb Hemost. 2015;41(1):49-60.
Thachil J, Warkentin TE. Br J Haematol. 2017;177(1):27-38 ,PubMed PMID:

27982413. AARHUS d
Warkentin TE, Aird WC, Rand JH. Hematology Am Soc Hematol Educ /v HEALTH M UNIVERSITETS ml t

Program. 2003:497-519. PubMed PMID: 14633796. HOSEHAE regionmidtjylland
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why, | haven't
had this much fun
in years!

no, seriously,
we're stuck

theAwkwardYeticom
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