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CME Activity: Clinical Cases in Anticoagulation Management
Learning Objectives

1.Discuss current strategies for 
perioperative antithrombotic 
management.

2.Compare bleeding and thrombotic 
event rates between available 
anticoagulants.

3.Develop anticoagulant treatment plans 
for complex inpatient scenarios.
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Learning Objectives

1. Discuss current strategies for perioperative 
antithrombotic management

2. Compare bleeding and thrombotic event 
rates between available anticoagulants

3. Develop anticoagulant treatment plans for 
complex inpatient scenarios

Commonly Used Abbreviations:

AT=antithrombotic medication (includes OACs and antiplatelet agents)

DOAC=direct oral anticoagulant (includes dabigatran, rivaroxaban, apixaban, edoxaban etc)

DVT=deep venous thrombosis

OAC=oral anticoagulant (includes warfarin and DOACs)

PE=pulmonary embolism

TE=thromboembolism; VTE=venous thromboembolism (includes DVT and PE), ATE=arterial thromboembolism



Scope of the Problem

Patients on Oral Anticoagulant 
(OAC) Medications in U.S.

Requiring Temporary 
Interruption of OAC Annually

>6M 15-20%

Troy 2021, Douketis 2022



Bridge over Troubled Waters?

Common and Consequential in Perioperative Period

Bleeding

Complications

Thrombotic

Complications

Rudd 2023, Douketis 2022, Berry 2022, Dougherty 2017



2020

So Many Guidelines…

2017

2018

2019 2021

2022

2017 ACC Expert 

Consensus 

Decision Pathway 

for Periop Mgmt   

of OAC in NVAF

2023

2019 ISTH 

Guidance 

Document on 

Periop Mgmt of 

Chronic OAC

2017 AHA Scientific 

Statement on Mgmt 

of DOACs in Acute 

Care and Periop 

Setting

2018 ASRA Evidence-

Based Guidelines on 

Regional Anesthesia 

in Patients on ATs

2020 ACC/AHA 

Guideline for 

Mgmt of Valvular 

Heart Disease

2022 ACCP 

Clinical Practice 

Guideline on 

Periop Mgmt of 

ATs (CHEST)

2022 ACG/CAG 

Clinical Practice 

Guideline on Mgmt of 

ATs in GI Bleeding 

/Procedures

Doherty 2017, Raval 2017, Horlocker 2018, Hornor 2018, Spyropoulos 2019, 

Writing Committee Members/Otto 2021, Abraham 2022, Douketis 2022

2018 ACS 

Guidelines for 

Periop Mgmt 

of ATs



Systematic Approach to Developing 
Inpt/Perioperative Antithrombotic Plans

1. Risk stratify patient and procedure
2. Assess need for interruption of OAC
3. If interrupting, determine timing of OAC cessation
4. If interrupting, assess need for bridge
5. If bridging, determine bridging agent, dose, and timing
6. If not bridging, assess need for VTE prophylaxis during 

interruption and determine optimal regimen
7. Determine ideal timing for resumption of OAC
8. Throughout - Monitor closely and mitigate risk

Dougherty 2017



Clinical Case #1:
A patient on a DOAC for 
cancer-associated VTE 
requires urgent surgery



Clinical Case #1:
Presentation

● HPI: D.J. is a 58yom with advanced lung 

adenocarcinoma admitted multiple times in 

recent weeks for worsening malignant pleural 

effusions

● PMH: HTN, multiple DVT/PE (most recent LLE 

proximal DVT diagnosed 6 weeks ago)

● Home meds: lisinopril, apixaban 5 mg BID 

(held on admission by hospitalist), oxycodone

● Respiratory status tenuous on NIPPV

● Thoracic surgery c/s: plan for VATS with 

possible open thoracotomy, scheduled for 

hospital day 4

● You round with the primary team the morning of 

hospital day 2 – Apixaban has been held since 

admission over the prior weekend and no 

antithrombotic is currently ordered
Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



● How would you risk stratify this 

patient for thrombotic and bleeding 

complications?

● What anticoagulation strategy do you 

recommend for this patient at this 

time?

● Would you bridge this patient with a 

parenteral anticoagulant 

preoperatively?

● If so, how? (agent, dose, timing?)

● When and how would you reinitiate 

anticoagulation postoperatively?

Clinical Case #1:
You Decide

Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Bleeding Risk: Procedural – General 

Low-to-Moderate
30d major bleed risk 0-2%

Laparoscopic chole, hernia repair

Abdominal hysterectomy

Arthroscopy

Foot/hand surgery

Cardiac cath (+/- PCI)

Pacemaker/defibrillator implantation

Endoscopy/colonoscopy (+/- biopsy)

Bronchoscopy (+/- biopsy)

High
30d major bleed risk ≥2%

Major surgery w/ extensive tissue injury

Any major operation lasting > 45 mins

Cancer surgery, major thoracic surgery

Major orthopedic surgery (e.g. TJA)

Reconstructive plastic surgery

Urologic or GI surgery, liver, spleen

Cardiac, intracranial, or spinal surgery

Neuraxial anesthesia or injections

PEG, ERCP, colonic polyp resectionDouketis 2022



Bleeding Risk: Patient Factors

• Prior bleeding 

events, esp. <3 mo

• Prior bleeding with 

similar procedure or 

with bridging

• Platelet dysfunction

• Supratherapeutic or 

labile INRs

Dougherty 2017

• SBP >160 mmHg

• Renal or hepatic 
dysfunction

• Prior stroke

• Age >65yo

• Heavy EtOH use

• Anemia



Thrombotic Risk: Indication-Specific

Low
<4%/yr ATE or <2%/mo VTE

Moderate
4-10%/yr ATE or 4-10%/mo VTE

High
>10%/yr ATE or >10%/mo VTE

VTE
VTE >12 months ago

VTE 3-12 mo ago

Recurrent VTE

Non-severe thrombophilia

Active or recent cancer (≤5 yrs)

VTE <3 mo ago

Severe thrombophilia

Prior VTE w/ short-term interruption

Active high VTE risk cancers

AFib
CHADS-VASc ≤4 AND NO 

history of stroke/TIA

CHADS-VASc = 5-6

Prior stroke/TIA/systemic TE ≥3 mo 

ago

CHADS-VASc ≥7

Prior stroke/TIA <3 mo

Prior stroke/TIA with interruption

Rheumatic valvular disease

MHV
Bileaflet AVR WITHOUT 

major stroke risk factors

Newer generation MVR WITHOUT 

major stroke risk factors

Bileaflet AVR WITH risk factors 

MVR WITH major stroke risk factors

Older generation MVR or AVR

Stroke/TIA <3 mo

Douketis 2022 MHV=mechanical heart valve, AVR=aortic valve replacement, MVR=mitral valve replacement



Clinical Case #1:
Presentation

● HPI: D.J. is a 58yom with advanced lung 

adenocarcinoma admitted multiple times in 

recent weeks for worsening malignant pleural 

effusions

● PMH: HTN, multiple DVT/PE (most recent LLE 

proximal DVT diagnosed 6 weeks ago)

● Home meds: lisinopril, apixaban 5 mg BID 

(held on admission by hospitalist), oxycodone

● Respiratory status tenuous on NIPPV

● Thoracic surgery c/s: plan for VATS with 

possible open thoracotomy, scheduled for 

hospital day 4

● You round with the primary team the morning of 

hospital day 2 – Apixaban has been held since 

admission over the prior weekend and no 

antithrombotic is currently ordered
Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #1:
Our Approach

● Risk Stratification

○ Thrombotic: high (VTE ≤3 months, 

active cancer)

○ Bleeding: low-moderate (VATS); high 

(if converted to open procedure)

● Preoperatively
○ Anticoagulation has already been held for 

suboptimal duration

○ OAC may not be a reliable option given 

respiratory/critical status

○ Enoxaparin 1 mg/kg SC q12h (last dose 

10-12 hrs before procedure)

● Postoperatively
○ Resume apixaban 24-48 hrs after 

procedure (can consider enoxaparin 

40mg SC qday if resumed POD2)Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #2:
A patient on a DOAC for a 
Hx of AFib is admitted for 
a critical condition with 
uncertain procedural plan



Clinical Case #2:
Presentation

● HPI: N.M. is a 68yof a/w nausea and 

abdominal pain and found to have a SBO and 

AKI (eCrCl 30-40mL/min). She is made strict 

NPO and Surgery is c/s

● PMH: HTN, DM2, paroxysmal AFib (CVasc 

score=4), HLD, PUD (bleed requiring EGD 2 

months ago)

● Home meds: lisinopril, rivaroxaban 20 mg 

qDay, metformin, atorvastatin, esomeprazole

● Surgery c/s: monitor with conservative 

management (IVF, NGT) and consider 

intervention in the coming days if warranted

● The admitting primary team hospitalist asks 

you for a recommendation on anticoagulation 

management while she is strict NPO and 

interventional plan is TBD
Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #2:
You Decide ● How do you risk stratify this patient?

● What anticoagulation strategy do 

you recommend for this patient at 

this time?

● Would you bridge this patient with a 

parenteral anticoagulant while her 

DOAC is interrupted?

● If so, how? (agent, dose, timing?)

● When and how would you reinitiate 

anticoagulation?
Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Temporary DOAC Interruption 
in Non-Procedural Circumstances

• No specific RCTs

• Draw from 
periprocedural setting

Douketis 2022, Raval 2017

CHEST 2022

○ Suggest stopping DOAC   
1-4 days prior to procedure

○ Based on DOAC, bleeding 
risk of procedure, and 
patient renal function

○ Conditional Rec, Very Low 
Certainty of Evidence



PAUSE Study Protocol for 
Periprocedural DOAC Management

DOAC and Procedure 

Bleed Risk Assessment

Day 

-3

Day 

-2

Day 

-1
DOS

Day 

+1

Day 

+2

Day 

+3

Day 

+4

Apixaban or

Rivaroxaban

High + - - - - +/- + +

Low + + - - + + + +

*VTE prophylaxis with parenteral agent allowed postop until DOAC resumption but NO bridging used

*Resumption assumes operative hemostasis achieved

*Dabigatran recommendations additionally stratified by CrCl, though patients with significant renal 

impairment may benefit from longer hold times for the other DOACs as well

Douketis 2019



•Not an RCT, no suitable 
comparator 

•Did include renally-dosed 
therapeutic DOACs but 
excluded patients with 
significant renal 
impairment, cognitive 
impairment or psychiatric 
illness

•Mean CVasc score 3.3-3.5, 
mean HAS-BLED 1.8-2.0

•Only ~1/3 of study 
population underwent  
high bleed risk procedure

•>90% had minimal/no 
residual DOAC level

PAUSE Study

Douketis 2019

30-day mortality

95%CI 0.08-1.31%

0.90-1.85% 30-day major bleeding

95%CI 0-2.65%

0.16-0.60%
30-day arterial TE

95%CI 0-1.33%

Standardized periop 
mgmt strategy based 

on DOAC t1/2

n=3007

0.24-0.28%

Adults with AFib
and chronically on 
a full-dose DOAC 

scheduled for 
elective 

procedure

Prospective, single-
arm study at 23 
medical centers 

across Canada, U.S., 
and Europe

Outcomes analyzed 
within each DOAC 

cohort individually - 
apixaban, dabigatran, 

and rivaroxaban



Bridging DOACs

• Half-life obviates need 
for bridging

• More bleeding, no less 
thrombotic events

Douketis 2022

CHEST 2022

○Suggest against 
periop bridging

○Conditional Rec, 
Very Low Certainty 
of Evidence



Bridging DOACs with LMWH Periop

Douketis 2015b, Ferrandis 2020, Nazha 2018

= Major bleeding rates with vs. without bridging

= Thromboembolism (TE) rates with vs. without bridging



Bleeding Risk: Procedural – GI

Low/Moderate

30d major bleed risk ≤2%

EGD or colonoscopy without 
biopsy, polypectomy <1 cm

ERCP without sphincterotomy

Enteral stents

Balloon dilation

High

30d major bleed risk >2%

Polypectomy >/1 cm

PEG/PEJ tube placement

ERCP with sphincterotomy

Endoscopic hemostasis

Varices treatment

Abraham 2022



Bleeding Risk: Procedural – 
Interventional Radiology

Low
warfarin INR goal ≤2.0-3.0, don’t hold DOAC

Catheter/tube exchanges 
Diagnostic arteriography
Dialysis access interventions
Facet joint injections and medial branch nerve 
blocks, peripheral nerve blocks, joint injections 
Most IVC filter placement and removal
Lumbar puncture
Chest tube placement for pleural effusion
Most venous access/removal (e.g. PICC, ports)
Superficial abscess drainage or biopsy 
Thoracentesis, paracentesis

High
warfarin INR goal ≤1.5-1.8, hold DOAC

Ablations
Most arterial interventions
Biliary interventions
Catheter directed thrombolysis (DVT, PE, portal vein)
Deep abscess drainage 
Deep nonorgan biopsies, solid organ biopsies
Gastrostomy/gastrojejunostomy placement
Complex IVC filter retrieval 
Portal vein interventions
Spine procedures or injections
TIPSS 
Urinary tract interventions 
Intrathoracic and CNS interventions

Patel 2019



Clinical Case #2:
Presentation

● HPI: N.M. is a 68yof a/w nausea and 

abdominal pain and found to have a SBO and 

AKI (eCrCl 30-40mL/min). She is made strict 

NPO and Surgery is c/s

● PMH: HTN, DM2, paroxysmal AFib (CV 

score=4), HLD, PUD (bleed requiring EGD 2 

months ago)

● Home meds: lisinopril, rivaroxaban 20 mg 

qDay, metformin, atorvastatin, esomeprazole

● Surgery c/s: monitor with conservative 

management (IVF, NGT) and consider 

intervention in the coming days if warranted

● The admitting primary team hospitalist asks 

you for a recommendation on anticoagulation 

management while she is strict NPO and 

interventional plan is TBD
Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #2:
Our Approach

● Risk Stratification

○ Thrombotic: relatively low (CVasc=4, no 

prior stroke), though acute illness

○ Bleeding: high (HAS-BLED=3, AKI, PUD 

with recent bleeding event)

● Preoperatively

○ Hold OAC while strict NPO/NGT

○ Maintain VTE prophylaxis with enoxaparin 

40 mg SC qDay

○ Start >24 hrs from last rivaroxaban dose

○ Monitor renal function and s/s bleeding 

closely, hold for 24 hrs preop

● Postoperatively
○ Resume VTE prophylaxis DOS PM or POD1 

AM if hemostasis assured

○ Resume rivaroxaban ~POD3 AM if cleared for 
PO, renal adjustment PRNImage via Creative Commons license. Attribution: © <a 

href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #3:
A patient on a DOAC for a 
Hx of VTE sustains a hip 
fracture requiring urgent 
total hip arthroplasty (THA)



Clinical Case #3:
Presentation

● HPI: M.M. is a 84yof residing at a nursing home 

p/w inability to ambulate, found to have fragility 

hip fracture. Wt=67kg. VS and labs WNL

● PMH: osteoporosis, current daily tobacco use 

with 50pyh, HTN, dementia, Hx of LUE DVT 

2 years ago (during hospitalization), COPD

● Home meds: vit D/calcium, lisinopril, metoprolol, 

apixaban 5 mg BID

● The admitting hospitalist holds apixaban on 

admission (last dose yesterday at 2100) and 

orders enoxaparin 40 mg SC qDay per the 

institutional hip fracture admission order set

● Ortho schedules a THA tomorrow at 0800 and 

usually requests a fascia iliaca block for regional 

anesthesia and a spinal if feasible

● You will be rounding with the surgical and 

medical teams and should provide recs for a 

perioperative antithrombotic plan

Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #3:
You Decide

Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>

● How would you risk stratify this patient for 

thrombotic and bleeding complications?

● Which of these anesthetic strategies would 

be generally safe in this patient -spinal 

neuraxial anesthesia and/or a fascia iliaca 

nerve block?

● What anticoagulation strategy do you 

recommend for this patient at this time?

● Would you bridge this patient with a 

parenteral anticoagulant preoperatively?

● If so, how? (agent, dose, timing?)

● When and how would you reinitiate       

OAC postoperatively?



Thrombotic Risk and VTE Prophylaxis 
after TJA – Where Are We Now?

Virchow’s 

Triad

Endothelial 

damage

Venous 

stasis

Hyper- 

coagulability

Kushner 2022, Khatkar 2022, Muscatelli 2021, 

Kahn 2020, Anderson 2019, Wainwright 2020 

• Suggest aspirin or anticoagulants (conditional, 
very low certainty)

• When anticoagulants used, suggest DOACS > 
LMWH (conditional, modest certainty)

• Suggest extended (3+ wks) > short-term (≤2 
wks) duration (conditional, very low certainty)

• Patients should be mobilized as soon as possible 
post-surgery and receive antithrombotic 
prophylaxis in accordance with local policy 
(strong rec, moderate evidence level)

• Inpatient-only chemoprophylaxis in select ERAS 
patients is discussed (ungraded)

ASH 2019 Guidelines

ERAS 2020 Guidelines



Thrombotic Risk after TJA has 
Substantially Decreased

CDC 2015, AJRR 2022, Schloemann 2023, Bemelmans 2022, Jenny 2020, Kahn 2019, Chan 2015

0.7- 
0.99%

VTE 1.7- 
3.4%

Bleed 
-ing

Mean TJA Inpatient LOS (days)

Removed from CMS 
Inpatient-Only list, 

added to Ambulatory 
Surgery Center 

Covered List in 2018

• Enhanced recovery 
paradigm

• Bleeding complications 
now predominate



A “Step-Down” Approach to 
VTE Prophylaxis after TJA

VTE 

Risk

Post-op Day

Prophylactic anticoagulant 

during highest risk period
Followed by aspirin for continued 

prophylaxis through 4-6 weeks

35% VTEs 
occur in 1st 
postop 
week

20% in 2nd 
week 10% in 3rd 

week 8% in 4th
27% in 2nd-3rd month

Anderson 2013, Anderson 2018, Krauss 2022, Peng 2021, Petersen 2018, Jørgensen 2013, Pedersen 2019
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Hx VTE or thrombophilia

No major risk factors and 
< 3 non-major risk factors

≥ 1 major risk factor and/or 
≥ 3 non-major risk factors 

Major Risk Factors: Non-Major Risk Factors:

• Personal Hx of VTE
• Hypercoagulable state
• Ongoing use of hormonal agents
• Active systemic or metastatic 

cancer
• BMI ≥ 40 kg/m2

• Prolonged immobility or LOS > 3 d 

• BMI 35-39 kg/m2

• Cardiovascular disease**
• Pulmonary disease
• Hx of ischemic stroke
• Daily tobacco use within 1 mo
• Age ≥ 80 years old
• Family Hx of VTE

Routine Risk
Discharge on aspirin

81 mg EC BID x 28 days

Moderate Risk
Apixaban 5-10 days then 
aspirin through 28 days

High Risk
Apixaban 10-28 days then 

aspirin through 28 days
*Assumptions apply. **Does not include HTN, HLD, or DM.  GMC=OhioHealth Grant Medical Center. 
Hyland 2022, Kahn 2020, Krauss 2022, Salomon 2021, Bala 2021, Parvizi 2016



Regional Anesthesia in Patients 
on Antithrombotic Medications

Minimum 

Interval Before 

Neuraxial 

Procedure*

Minimum Interval 

Before Resumption 

After Neuraxial 

injection**

Management 

Before/After 

Low-Risk Nerve 

Blocks

Apixaban 5 mg 

PO BID

72 hours 6 hours Does not need 

interrupted

Enoxaparin 40 mg 

SC qDay

12 hours 4 hours Does not need 

interrupted

*Longer in renal dysfunction, consider pre-procedure coagulation laboratory testing 

**Longer after bloody tap

Horlocker 2018, Kietaibl 2022



Periprocedural DOAC Interruption

Douketis 2022

• Half-life obviates need 
for bridging

• More bleeding, no less 
thrombotic events

CHEST 2022

○Suggest against 
periop bridging

○Conditional Rec, 
Very Low Certainty 
of Evidence



Anticoagulation Transitions are Risky

Raval 2017, Douketis 2022, Berry 2022

• Higher rates of both 
bleeding and thrombotic 
events 

• Explicit transition plans 
may mitigate these risks

• Some experts still 
consider bridging in 
select circumstances

AHA 2017

○Careful consideration to 
strategies that minimize 
prolonged durations of both 
sub- therapeutic and 
excessive anticoagulation 
during transition periods

○Consideration should be 
given to managing 
temporary interruptions 
without bridging



Clinical Case #3:
Presentation

● HPI: M.M. is a 84yof residing at a nursing home 

p/w inability to ambulate, found to have fragility 

hip fracture. Wt=67kg. VS and labs WNL

● PMH: osteoporosis, current daily tobacco use 

with 50pyh, HTN, dementia, Hx of LUE DVT 

2 years ago (during hospitalization), COPD

● Home meds: vit D/calcium, lisinopril, metoprolol, 

apixaban 5 mg BID

● The admitting hospitalist holds apixaban on 

admission (last dose yesterday at 2100) and 

orders enoxaparin 40 mg SC qDay per the 

institutional hip fracture admission order set

● Ortho schedules a THA tomorrow at 0800 and 

usually requests a fascia iliaca block for regional 

anesthesia and a spinal if feasible

● You will be rounding with the surgical and 

medical teams and should provide recs for a 

perioperative antithrombotic plan

Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #3:
Our Approach

● Risk Stratification

○ Thrombotic: 
Indication-specific: low - single VTE event >12 

mo ago, no clear indication for chronic OAC
Procedural: high - TJA, fracture, Hx VTE, 

advanced age, COPD, heavy tobacco use

○ Bleeding: high - fracture and major ortho  

surgery, advanced age, recent DOAC dose

● Preoperatively
○ Continue to hold PTA apixaban

○ Recommend against enoxaparin ppx during ~36 

hr preop interruption of DOAC

○ Neuraxial anesthesia is contraindicated, fascia 
iliaca block should be safe to pursue

● Postoperatively

○ Start apixaban 2.5 mg PO BID at PM DOS if 
surgical hemostasis assured

○ Continue for a least 4 weeks and reevaluate 
need for chronic OAC thereafter 

Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #4:
A patient on warfarin for 
mechanical heart valve 
(MHV) develops an intra- 
cranial hemorrhage (ICH)



Clinical Case #4:
Presentation

● HPI: T.F. is a 72yom that fell off a ladder 

while  working on his roof. He sustained an 

SAH and multiple rib fractures

● PMH: mAVR (bileaflet), HTN, Afib, HLD

● Home meds: aspirin, atorvastatin, metoprolol, 

losartan, warfarin

● Initial INR was 2.7. He received 2000 units of 

4F-PCC + 10 mg vitamin K IVPB in the trauma 

bay. He was intubated for airway protection and 

transferred to the ICU for close observation

● Neurosurgery c/s recommended non-operative 

management and serial neuro checks/imaging. 

Repeat head CT the following day 

demonstrated stable SAH and no midline shift

● The trauma team is asking if bridging is 

required and when to resume full 

anticoagulation
Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Clinical Case #4:
You Decide

● What anticoagulation strategy do you 
recommend for this patient at this time?

● Would you bridge this patient with a 
parenteral anticoagulant while OAC 
interrupted?

● If so, how? (agent, dose, timing?)

● When and how would you reinitiate 
anticoagulation?

● How would your plan change if he    
had a mechanical MVR?

Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Periprocedural Warfarin Interruption

Douketis 2022

• Long half-life → 
prolonged hold time or 
reversal indicated pre-op

• Heparin bridging may 
reduce period of 
subtherapeutic 
anticoagulation but is 
poorly studied

CHEST 2022

○Suggest against periop 
heparin bridging in patients 
on warfarin for MHV 
(Conditional Rec, Very Low 
Certainty) except in select 
high VTE risk patients

○Suggest resume warfarin 
within 24 hours at patient’s 
usual dose



• Of MHV patients, roughly 
even split between MVR 
and AVR

• All patients received pre-
op bridging with WB 
LMWH

• Did not achieve full 
sample size and number 
of MHV patients was low

• Did not compare between 
WB dalteparin and proph 
dalteparin groups

PERIOP-2 Trial – MHV Subgroup

Kovacs 2021  MHV=mechanical heart valve, TE=thromboembolism, WB=weight-based dosing

p=1.00

Major TE: 0% vs. 0.7% p=0.49

Major bleeding: 2% vs. 0.7% p=0.62

Post procedure:
No bridging 

placebo
n=154

Death: 1.3% vs 0.7%

Post procedure:
WB dalteparin (low bleed risk)
Ppx dalteparin (high bleed risk)

until INR ≥2.0
n=150

Adults with Afib 
+/- MHV on 

warfarin 
scheduled for 

an elective 
procedure

Randomized, 
double blind, 

placebo controlled 
trial at 10 centers 
across Canada and 

India



GMC Trauma Bridging Protocol



GMC Trauma Bridging Protocol



American Heart Association/American Stroke 
Association 2014

European Stroke Organization 2014

American College of Cardiology (low risk) 2020

American Society of Hematology 2018

Anticoagulation Resumption after ICH

Whit 2018

≥1 
week

14 
days

4 
weeks

90 
days



Risk of Hemorrhage vs. TE After ICH

Design
Author

Year

Timing 

of OAC

ICH with OAC 

resumption vs. 

no resumption

TE with OAC 

resumption vs. 

no resumption

Death with OAC 

resumption vs. 

no resumption

Retrospective 

cohort

n=160

Witt 

2015
14 days 7.6% vs. 3.7% 3.7% vs. 12.3% 18.5% vs. 31.1%

Nationwide 

cohort

n=1752

Nielson 

2015
34 days 8.0% vs. 8.6% 5.3% vs. 10.4% 9.7% vs. 19.1%

Nationwide 

cohort

n=2415

Nielson 

2017
31 days 5.8% vs. 5.3% 3.3% vs. 8.9% 19.6% vs. 35.5%

Li 2018



• About ⅔ AVR and ⅓ MVR
• Re-initiation of therapeutic 

AC associated with 
increased HR for 
hemorrhagic complications 
until 13 days after ICH (HR 
7.06, 95% CI 2.33-21.37; 
p<0.01)

• Re-initiation of 
therapeutic AC >14 days 
after ICH no longer 
significantly related to 
hemorrhagic 
complications: HR 1.50, 
95% CI 0.17-13.32; p=0.71

TE Events: 9.9% vs. 1.5%

Major Bleed: 5.6% vs. 26%

RETRACE Study Post-hoc Analysis 

Kuramatsu 2018

p=0.09

p<0.01

p=0.06

No therapeutic 
anticoagulation 
(ppx allowed)

n=71

Composite: 15.5% vs. 27.5%

Therapeutic 
anticoagulation during 

hospitalization
n=66

Patients with a 
MHV who 

experienced an 
ICH

Retrospective 
cohort nested 

within a nation- 
wide observational 

cohort study in 
Germany



GMC Trauma AT Resumption Protocol

AT=antithrombotic, includes anticoagulants (AC) and antiplatelets (AP)



Clinical Case #4:
Presentation

● HPI: T.F. is a 72yom that fell off a ladder 

while  working on his roof. He sustained an 

SAH and multiple rib fractures

● PMH: mAVR (bileaflet), HTN, Afib, HLD

● Home meds: aspirin, atorvastatin, metoprolol, 

losartan, warfarin

● Initial INR was 2.7. He received 2000 units of 

4F-PCC + 10 mg vitamin K IVPB in the trauma 

bay. He was intubated for airway protection and 

transferred to the ICU for close observation

● Neurosurgery c/s recommended non-operative 

management and serial neuro checks/imaging. 

Repeat head CT the following day 

demonstrated stable SAH and no midline shift

● The trauma team is asking if bridging is 

required and when to resume full 

anticoagulation
Image via Creative Commons license. Attribution: © <a 
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Clinical Case #4:
Our Approach

● Risk Stratification

○ Thrombotic: moderate (mAVR + Afib)

○ Bleeding: high (ICH)

● Anticoagulation Plan
○ Enoxaparin 30 mg SC q12h (24hrs after 

stable head CT per protocol)

○ Resume warfarin 10 days after stable 

head CT

○ Continue prophylactic enoxaparin + 

warfarin until INR ≥2

○ Repeat head CT when INR therapeutic 

per protocol

○ Hold aspirin indefinitely if able

● Plan if mMVR?

Image via Creative Commons license. Attribution: © <a 
href='https://www.123rf.com/profile_xixinxing'>xixinxing</a>, <a 
href='https://www.123rf.com/free-images/'>123RF Free Images</a>



Closing Remarks



Institutional Anticoagulation 
Stewardship and Protocols

Rudd 2023

Clinical Decision 
Support Systems

Effective 
Communication incl. 

EMR Integration

Sustainable, High-
Quality Care to 

Optimize Patient 
Outcomes



Tools

● ACC ManageAnticoag App

● Anticoagulation Forum

● Thrombosis Canada

https://www.acc.org/tools-and-practice-support/mobile-resources/features/manageanticoag
https://acforum.org/web/index.php
https://thrombosiscanada.ca/hcp/practice/clinical_tools?calc=perioperativeAnticoagulantAlgorithm


Key Takeaways

http://eoinkelleher.com/ - public domain post

http://eoinkelleher.com/


Key Takeaways

NO!! 
Assess 

bleeding and 

thrombotic 

risk!!

http://eoinkelleher.com/ - public domain post

http://eoinkelleher.com/


Key Takeaways

• Anticoagulants are high risk medications, and 
acute care and/or perioperative settings further 
heighten bleeding and thrombotic risks

• Evaluate patient-specific bleeding risk and 
thrombotic risk carefully and collaboratively, and 
monitor frequently

• Oral anticoagulants rarely need to be resumed 
immediately after a major procedure or bleed

• Therapeutic bridging likely causes more harm 
than good for most (if not all) patients

• Pharmacists should be prepared to lead on 
developing antithrombotic management plans in 
acute care and perioperative settings
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