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Overview

* Putting DOACs into context - anticoagulation and surgery and
current established practice

* Dangers of abrupt cessation of these drugs

* Delays to theatre caused by DOACs

* DOAGs in detail

 Huddersfield Royal Infirmary’s DOAC #NOF protocol

* Evidence of protocol safety and overview of recent
publications
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Antiplatelets & Anticoagulation

* Two issues posed by these drugs:
i.  Surgical bleeding
ii. Vertebral canal haematoma

e Established practice:

= Aspirin is not a contraindication to CNB
= (nor should any single antiplatelet inc clopidogrel)

* Proceed with surgery if INR <2.0 (under GA)
= Proceed with CNB if INR <1.5

L June 2009
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VERTEBRAL CANAL HAEMATOMA

The 3rd National Audit Project of
The Royal College of Anaesthetists

NAP 3:
. Incidence of VCH =6 in
707,425 CNBs

. ALL in elective epidurals
. NONE in 360,000 spinals

'

™
»

REPORT AND FINDINGS N

January 2009
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VERTEBRAL CANAL HAEMATOMA

British Journal of Anaesthesia 104 (4): 429-32 (2010)
doi:10.1093/bja/aeq029 Advance Access publication February 23, 2010

Epidural analgesia in vascular surgery patients actively taking
clopidogrel

W. A. Osta*, H. Akbary and S. F. Fuleihan

Osta et al, BJA 2010

. Series of 306 patients undergoing vascular procedures
on clopidogrel +/- heparin

. No VCH
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VCH in a fully anticoagulated patient

Risk of VCH is increased x 15

e NAP 3 * Vigilance is key
— 6in 707425 — Back pain
* Riskx 15 if ar?tlcoagulated, SO:  _ Numbness
— 6x15=901in 707425
_ 1in 7860 — Motor weakness
e NHFD — Bowel / bladder
— 500,000 / 7860 = 64 in 10 years incontinence

e Epidurals, not spinals
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HIP fracture Accelerated surgical care and TreaTment trACK VT E I S th e CO n Ce rn
Trauma Bleeding Immobility Pain
Inflammatory state Hypercoagulable state Stress state Catabolic state
1 CRP TIL6 TVEGF + Catecholamine 1 Muscle strength
TILs 1 Platelet reactivity * Caortisol 1 Muscle tone
TIL-10 ? Factor VIII
T THF-u
Immune response TCGRP
alterztion Coronary shear stress 1 Hospital stay
' ) it HR, #BP, %FFAs + Functional status
Flague fissurmg
uI ¥
INFECTION STROEKE MYOCARDIAL THEOMBOEMBOLISA MAJOE BLEEDING AT
INFACTION FRACTUREE SITE
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Delirium

DEATH \
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Abrupt Cessation of Antiplatelets &
Anticoagulants

* Abrupt cessation of APM (especially dual-APM) can be detrimental
to the patient in terms of cardiovascular, cerebrovascular and
vascular pathology.

e Cessation is an independent risk factor for serious events such as
stroke and coronary artery stent occlusion, especially in the
perioperative period.

* Our #NOF population have risk factors that make thrombosis even
more likely

— Age >65 years, CCF, HTN, DM, PVD, trauma
e Cessation of these agents is where the real risk lies
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Best practice - HUD. Huddersfield Royal Infirmary

55% of all clinical delays ™~
were are due to .
anticoagulants
28% of all clinical delays

oo were due to a@plxabanﬁalope

Chart data is indicative status only - © Royal College of Physicians - Technalogy by Crown Informatics (ID: BPT2)
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. lla arthroplasty and
Davgaran ST, G
i

Fibrinogen Fibrin



compassionate m
Calderdale and Huddersfield

NHS Foundation Trust

Apixaban

* Highly specific Xa inhibitor, rapidly absorbed with peak
concentrations after 1-2 hours

e Studies show half life of 8.5-9.9 hours, hence BD

e Bioavailability of <50%, eliminated by the gut and
kidneys (only around 25%)

e Studies have shown greater reductions in VTE without
increasing the rate of major bleeding c.f LMWH

e Specific apixaban assay to monitor clinically
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Rivaroxaban

 Direct Xa inhibitor

* Rapid onset, peak 2.5-4 hours

e Half life 5.7-9.2 hours (11-13 hours in
elderly/reduced renal function)

* 1/3 eliminated by kidney, 1/3 faecal/biliary, 1/3
unchanged

* Specific assays to monitor clinically
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* Prodrug

e Direct thrombin inhibitor

e Half life 14-17 hours

 80% renally cleared
 Reduced renal function results

in “up to a 6 fold increase in P & @
lasma concentration and half
Praxbind
* Evidence on efficacy and darucizuman u

bleeding complications c.f INJECTION 5g
traditional anticoagulants are

controversial, hence less

popular

* Thrombin time sensitive, now
available “in house”



Praxbind

darucizumab (_~»

INJECTION 5g¢

f££f but cost
reclaimed from
CCG

Andexanet for
Xa inhibitors
(licenced for
major
haemorrhage)
Aripazine under
investigation

Administration

Option 1

Hang vials and administer as
2 consecutive infusions

¢ End of Praxbind injection (5 min infusion)

Option 2

Inject both vials
consecutively via syringe

207
B ®  45-65 years, Pradaxa 110 mg BID
a0 - 8- +Praxbind S g
75 A - £5-80years, Pradaxa 1710 mg BID
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What do we know and how do we
proceed?

 We know stopping these drugs is risky

 We know operating quickly on NOF fractures
Improves outcomes

* We know DOACs are causing delays to theatre

e Given the lack of RCTs/evidence base how do
we decide it’s safe to operate?
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GUIDELINES

Regional anaesthesia and antithrombotic agents:
recommendations of the European Society

of Anaesthesiology
Wiebke Gogarten, Erik Vandermeulen, Hugo Van Aken, Sibylle Kozek, Juan V. Llau and Charles M. Samama

Due to the rarity of spinal epidural haematoma, recom-
mendations regarding neuraxial regional anaesthetic pro-
cedures with concurrent thromboprophylaxis, are not
based on prospective randomised studies, but rather on
case reports and expert opinion. The latteris based mainly
on knowledge of the pharmacokinetics of the individual
agents concerned. A rule of thumb adopted bv most
national societies puts the time interval between cessation
of medication and neuraxial blockade at two times the
elimination half-life of the drug. This approach has
recently been recommended by others.”
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100%

INR 1.5 Is nationally
accepted (AAGBI

2011)

C
92
&
c  50% In just two half lives
O /5% of the drug has
S been metabolised
O 25%

12.5%

6.25%

1 2 3 4

Number of Half Lives
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Huddersfleld Rovyal Infirmary Model

* Weighing the risks and benefits we accepted the passing of two half lives
before anaesthesia (RA +/- GA) and surgery

 MDT discussion of proposal (Co-Author; Haematological Lead Consultant
for Anticoagulation, Cardiology & Stroke physicians, Orthogeriatricians,
Orthopaedic Surgeons, Lead Anticoagulation Pharmacist and EPR
representative) and finally MMC ratification

* Two half lives for each drug:
e Apixaban: 20 hours
* Rivaroxaban: 24 hours (unless CrCl < 30)

* Dabigatran: 34 hours (but may be significantly greater as highly renally
cleared)
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Pre-operative Anticoagulation Reversal for Emergency
Fractured Neck of Femur Surgery

compassionate

-

s Stop apixaban or rivaroxaban ¢ Stopdabigatran
*  Confirm with patient time of lastdose
e Listfor next afternoon traumatheatre slot

WARFARIN /API}{ABAN and RIVARDJ{ABAN\

DABIGATRAN

*  Stop warfarin
+  Administer 5Smgintravenous vitamin K if

+  Confirm with patient time of
IMR = 1.5 or INR not known P

last dose
¢ + List for theatre 24 hours after *

o
/

At Bam on day of surgery, sendvenous blood for
“thrombin time" (TT)

last dose ingested™

_/

[ Recheck INR after 4-6 hours ]

7 \ N

W
[ Proceed to surgery ]

Thrombhin time
prolonged

[ Thrombin time normal ]

- ] k4 ,l,
/Cun‘[ac’[ Haemamlugy \\ *If creatinine clearance <30 ml/min, then q (/_
consider delaying surgery or sending specific Proceed to surgery c

)

Consultant on call for advice
regarding administering a

ontact Haematology Consultan
on call for authorisation of

anti Xa assay before proceeding

further dose of intravenous
vitamin K or Prothrombhin
Concentrate Complex.
Repeatuntil INR<1.5 then

Creatinine clearance = [fx (120-aze) x
weight in kg] = serum creatinine

[f=1.23 for men and 1.04 for women)

roceed tosurgery

N J

Praxbind and prescribe

Inform trauma anaesthetic
consultant of the day who will
administer pre-op

_/

All patients should be prescribed 5000 units subcutaneous Dalteparin (2500 units if body weight <50kg or EGFR=30 ml/min/1.73m*2) at 1800 for VTE prophylaxis.
Dalteparin must not be administered later than 1800 pre-operatively as this may preclude regional anaesthesia and delay surgery

|
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* Stop apixaban or rivaroxaban

+  Confirm with patient time of
last dose

» List for theatre 24 hours after
last doseingested®

. /

*If creatinine clearance <30 ml/min, then
consider delaying surgery or sending specific
anti Xa assay before proceeding

Creatinine clearance = [fx (140-age) x
weight in kg] = serum creatinine

(f=1.23 for men and 1.04 for women)

NHS Foundation Trust



compassionate NHS
m Calderdale and Huddersfield

NHS Foundation Trust

DABIGATRAN

* Stop dabigatran

*  Confirm with patient time of last dose

o Listfor next afternoon traumatheatreslot

* At8am on day of surgery, send venous blood for
“thrombin time" (TT)

. J

[ Thrombin time normal ] Thrombin time

l prolonged

[ Proceed to surgery ] /FE

0)

ontact Haematology Consultan
on call for authorisation of
Praxbind and prescribe

Inform trauma anaesthetic
consultant of the day who will
administer pre-op

\ J
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Guideline for management of bleeding (and urgent

reversal in case of need for emergency surgery) in
patients on RIVAROXABAN or APIXABAN

Rivarcxaban and Apizaban are oral factor Xa inhibitors with a half life of 7-9 hours and 8-14

hours respectively and mostly renal 86% excrefion.
There is no licensed reversal agent for direct oral anti-¥a inhibitors.

Rivaroxaban/ Apixaban-related bleeding
Or requirement for urgent reversal in case of need for emergency surgery

41

STOP nvaroxaban/ Apixaban

d L

+  Assesa clinkcal bissaing - and reguscitats patisnt as appropriate. May need to act bafors lab
results are back In amergency.

Chack: FBC, G&%, UAE and Clotiing acreen, PT. APTT, TT. Fibrinogen., d-dimer

Rivaroxzaban and Aplxaban probongs PT — If PT la nomal drug lavels ars low.

Conabder rivaroxaband Aplzaban plasma leval [dlscuss with hasma:

Indicate ime of last rivaroxaban dose when requesting teat (Clirate sample) and consaldaring
management options.

NHS

Calderdale and Huddersfield
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Calderdale and Huddersfield [TT2L3

Guideline for management of hleedlng (and urgent I'E'\I'ETSB]II-I'I It;as-e of
need for emergency surgery) in patients on DABIGATRAN

Drabigatran is a direct trombin inhibitor with a half- life of 14-1Thours.
Diabigatran is renally excreted =80°% and the half- ife is greatly prolongsd in renal
impairment.

Dabigatran-related bleeding
Or requirement for urgent reversal in case of need for emergency surgery

1L
STOP dablgatran

1l

» Amasss clinlcal biseding and resuscitats patient as appropriate. May nesd to act befors lab
resulis ae Dack In smergency

« Check: FBC, Group and save, UAE, Clofting screan, PT, PTT, TT. Fibrinogen, d-dimesr

= Dabigatran profongs APTT (non-insar) and TT {linsar but very ssnsitive) — I APTT and TT ars
noimal then Dabligatran lewsla ane low

= Conghder ssnding dabigatran plasma level- Clirate sampie (Diacuss with Hasmatologlat)

» Indicats time of lzst dablgatran doas on requeats and In considenng management opions

1l <L Ll

» activate massive

Symptomatic treatment — —

Conalder tranaxamic acid (avold In DIC)
Machanical comprassion
Surgical Interventionf Endoscopy

With normal renal
functicn leval of
riavaroxabani

S Sevars blasding

L1l LL IL

Mild blseding Moderate-Severs Litg-threatening or site
bleeding critical blseding
—
4L L L
mﬂ:ﬁmﬂ o Dlzcuss with hasmatologlet Diacuzs with hasmatologlet

treatment as on call on call
appropriats. = 4L

* Manapge a8 for Modarate-

» Give Prothrombin complex

rapldly In 24 hours Activated charcoal If drug ingestion < 2 concentrats [Octaplex] 50
= unita/Kg), max 3000 -.nla
Monitor clofting » Fluld replacement and hasmadynamic IV Infuslon 3t 10mumin or
screan and PT au - ansure good diuresls recombinant Fyila [30
= Conalder Prothrombin complex megikg)
concentrate [Octaplex) (50 unita/kg). max
3000 units, IV Infuslon =t 10mimin 4 L

blood product support as Indlcated
conzider rele for Interventlonal vascular
radiology —

Reassess clinkcall

Repeat FBC. URE, Clotting.
onlfor PT jand rivaroxabani

Aplxaban lavel conaldared)

IModerate to Severs bleading: - reduction In Hib = 20g/L, fransfusion of = 2 unlts of red cells or

syndmme, refoperioneal, Intra-articular or pericardial bleeding).
“Life-threatening blasding: - sympbomatic Intracranial bieed, reduction In Ho = S0g/L, fransfusion of = 4
units of red calis, hypatension requining Inotnpdc agents of biseding requiring surglcal Intenvention.

symptomatic bleeding In critical area (|e. Intraocular, Intracranial, Intraspinal, Intramuscular with companment

Mild blesaing Uncontroliabis bissding ring revereal Life-thraatening or
C T wmmymmﬂ NS blesding
Dalay next doss or Last dosa Last doas Last dose
disconinus Drabigatran an
n-mrlta:a ~24 NoUrs ans 12 - 24 hOUre S0 <12 hours age |
to reduce biesding. IF HORMAL Local R Local measurss to reducs
renal function MeaEUres bilseal
b unilksly to reduce "
have blasding. Gt;-;‘l:‘:;ammmwﬂms
KBNS I o o Sver 510 minits: Sach givan
'm’ﬁw Check Idanclzumst consecutivaly)
cloting {PRAXE
SCTBEN (38 2.5 gramin l.l-
abowve) TV boiug
Local over 5-10
Note: For advice at MmeEsUres to minutes m:;ﬁ
pra bisading. Conglder ﬁr> i Clotting,
mm Discuss with m?rm APTT, TT and
mmngy pﬂﬂgdrm Iaved It
p varsal g funcion or
g
continusd
Bpteremces Tequired. Digeding
SR arucis umat continuag.
s ﬂi:ﬁrmj -l Lﬂ.&l;mm fully ravercsc mmmn Immedixtsty (F rilnubsc). | hac no sfeot on
eyl e Ll gt o

ldaruatnamal san be soncidarsd. Remember cthisr thinge can alco saucs biesding.
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Outcome

e Eliminated unnecssary clinical delays due to
DOACs since June 2017

* No VCH and no complaints from the surgeons!

* Non-inferiority trial to demonstrate safety
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ORIGINAL ARTICLE

Impact of Direct Oral Anticoagulants in Patients With
Hip Fractures

Martin Bruckbauer, MD,*7 Oliver Prexi, MD,*1 Wolfgang Voelckel,* Bernhard Ziegler, MD, [
Oliver Grottke, PhD,§ Marc Maegele,|| and Herbert Schachl, MD, PhD*Y

Delay to theatre (3x longer than non
anticoagulated cohort)
But no evidence of higher bleeding
rates
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Thrombosts Ressarch 166 (2018) 106-112

Contents lists available at Sciencelirect

Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Full Length Article
Morbidity and mortality after fragility hip fracture surgery in patients K

receiving vitamin K antagonists and direct oral anticoagulants™ > ™

Tal Frenkel Rutenberg™*"', Steven Velkes™™', Maria Vitenberg®, Avi Leader™, Yael Halavy”,
Pia Raanani®™“, Mustafa Yassin®Y, Galia Spectre™

2 Deparenent of Orthopedics, Rabin Malizal Gensr, Beilinson Hogpis), Petah Tikva, Teael
* nstinpion of Hemmoligy, Coagulasion Unit Rahin Medical Cemer, Pesh Tikva, [ems

= Department of Orthepalics, Hoshoron Hogpital, Robin Malical Genger, Petah Theva, Tsrael
A ackler Faculty of Medidre, Tel Aviv University, Tel Aviv, Erael

DOAC patients delayed to theatre
Increased pressure sores and increased
readmission rates
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Injury, Int. J. Care Injured oo (2018) :oo—oom

Contents lists available at ScienceDirect

Injury

journal homepage: www.elsevier.com/locate/injury

Safety of urgent hip fracture surgery protocol under influence of direct
oral anticoagulation medications

Haggai Schermann”®, Ron Gurel, Aviram Gold, Eran Maman, Oleg Dolkart,
Ely L. Steinberg, Ofir Chechik

Division of Orhopedics, Tel Aviv Soumasky Medical Center, Affilinted with Tel Aviv University, Tel Aviv, Emel

Increased mortality if DOAC patients are
delayed to theatre (27% vs 16%)
Similar transfusion rates and Hb changes
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Original Article

Geratric Orthopaedic Surgery
& Rehabiliation

Does Use of Oral Anticoagulants at the Time e o 2018

of Admission Affect Outcomes Following s comoumalsParmisions

- DOL 100 177/21514593187641 51
H I p F ractu r'e journals.sagepub.com/home/gos
®SAGE

Ariana Lott, BA', Jack Haglin, BS', Rebekah Belayneh, BA',
Sanijit R. Konda, MD', Philipp Leucht, MD', and
Kenneth A. Egol, MD'

DOACs increased delays to theatre and
LOS, 5x increased risk of sepsis
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Original Article

Geriatric Orthopaedic Surgery
& Rehabilitation

Use of Anticoagulants Remains a Significant & o by 2018

Threat to Timely Hip Fracture Surgery Cxgup commueralbarrisions
DOL 10.0177/21514593 187641 50
jeurnals.sagepub.com/homelgos
®SAGE

Razvan Taranu, MRCSEd, MSc', Chelsea Redclift, MBChB',
Patrick Williams, MRCS?, Marina Diament, MRCSEd?,

Anne Tate, BSc(Hons)', Jamie Maddox, MRCP',

Faye Wilson, MBBS, MSc, MRCP?3, and

Will Eardley, MSc, HD', Northern Hip Fracture Collaboration

Patients on DOACs were delayed to theatre, had
iIncreased LOS and less met BPT

Northern Hip Fracture Collaborative also recommend
a protocol of theatre 24 hours post last DOAC dose
(GA only) for rivaroxaban, apixaban and dabigatran
(if GFR>60)
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Open Access Research

BM) Open Should surgery be delayed in patients
taking direct oral anticoagulants who
suffer a hip fracture? A retrospective,
case-controlled observational study at a
UK major trauma centre

Barry Mullins,' Harold Akehurst,1 David Sla’t’(ery,2 Tim Chesser’

Safe surgery at 19.4 hours

Delaying surgery wasn't shown to reduce
per-operative bleeding or mortality
Found no evidence to delay surgery.
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Scientific Research - Falls, Fractures and
Trauma

34| DO ANTICOAGULANTS AFFECT OUTCOME OF HIP
FRACTURE SURGERY? A CROSS-SECTIONAL ANALYSIS

CHA Ryck!, T Ong™, | Chia®, ¥ Yap®, N Weerasuriya®, O Sahota®

' Aarhus University, Denmark

JEEF-&’UT‘.'EHI for Healthcare of Older People, Nottingham University Hospitals NHS Trust
FDivision of Rehabilitation and Apgeing, School of Medicine, Linversity of Notiingham

If time to theatre is similar
(27.1 hours DOAC group vs 24.6 hours control)
then transfusion, LOS and mortality rates are the
same between groups
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istaoporosts International
httpsy fdodong Q007 /50019801 847 86-0

ORIGINAL ARTICLE

Preoperative antithrombotic therapy and risk of blood transfusion

and mortality following hip fracture surgery: a Danish nationwide cohort
study

C.Daugaard ' [ - AB. Pedersen’ - N.R. Kristensen' - 5.P. Johnsen'-

Recafvad: 17 September 2018 / Accepted: 18 Hovember 2078
i International Osteopomsls Foundation and Mational Osteoporsi s Foundation 2018

Operate within 24 hours
No increase in mortality
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ORIGINAL ARTICLE

Outcomes of Early Surgical Intervention in Geriatric
Proximal Femur Fractures Among Patients Receiving Direct
Oral Anticoagulation

Nathan A. Franklin, DO,* Ashley H. Ali, MD,7 Richard K. Hurley, MD,* Hassan R. Mir, MD, ¥
and Michael J. Beltran, MD*

No difference in transfusion rates, Hb
drop, EBL, wound complications or
survival with early surgery
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Summary
 Worries with early surgery and increased surgical bleeding,
transfusions and wound complications is and

the VCH risk is too tiny to quantify

e Therefore:

— Xa inhibitors - wait 24 hours from last dose and proceed (if
CrCI>30)

— Dabigatran — wait 24 hours, check thrombin time and proceed
either with or without Praxbind
e Liaise with your haematological lead for anticoagulation to
get a protocol in place for this high risk group of patients
who require urgent surgery



