
Invasive procedures 
in patients with high 
bleeding risk

Fernando Montenegro Sá

Cardiologist @ Hospital Pedro Hispano – ULSM

Portuguese Working-group of Platelets and Thrombosis



Declaration of Conflict Of Interest

□ I have no potential conflict of interest to report regarding this presentation

 



INDEX

INTRODUCTION HIGH BLEEDING 
RISK

INVASIVE 
PROCEDURES – 

WHAT TO CONSIDER

TAKE HOME 
MESSAGES



Introduction - The challenge

Aim: To address the considerations of performing invasive procedures in patients 

with a heightened risk of bleeding:
- How to reduce the risk;

- What we should and should not do;



High bleeding risk

High bleeding risk definition:

- For PCI patients 🡪 ≥4% risk of major (BARC 3 to 5) bleeding / ≥1% risk of intracranial hemorrhage at 1 year

- ARC-HBR at least 1 major or 2 minor criteria; CRUSADE; ACUITY; …

- For AF patients 🡪 HAS-BLED ≥ 3 = at least 3.74 bleeds per 100 patient-years; HEMORR2HAGES, ORBIT, ATRIA, … 

- For VTE prophylaxis 🡪 IMPROVE bleeding risk score ≥ 7 = 4.1% major bleeding rate

Defining high bleeding risk for different procedures can be quite challenging

First things first 🡪 assessing bleeding risk:

- Before performing invasive procedures or surgeries;

- To identify potential complications enabling appropriate management strategies.







Several factors can contribute to an increased bleeding risk in patients, including:

🡪 Platelet disorders: e.g., idiopathic thrombocytopenic purpura or thrombotic thrombocytopenic purpura;

🡪 Coagulation disorders: e.g., von Willebrand disease or hemophilia;

🡪 Medications: Anticoagulants or antiplatelet drugs;

🡪 Liver disease;

🡪 Kidney disease;

🡪 Advanced age;

…

Multidisciplinary definition!

High bleeding risk: Patients who are more prone to 
bleeding or have difficulties in blood clotting.

High bleeding risk



Invasive procedures: different procedures = different risk



Different patients risk needing multidisciplinary approach AND Procedural 
risk needing at least anaesthesiology + surgery approach

“It takes a 
village” 

What can we do?

Invasive procedures



What can we gain changing modifiable bleeding risk factors?
- Analyses of the XANTUS (Xarelto for Prevention of Stroke in Patients With Atrial Fibrillation) 

prospective registry data set (6784 rivaroxaban patients)

- 1.9%, n=128, experienced major bleeds

- 11% had no identified bleeding risk factors

- 50% had nonmodifiable bleeding risk factors only

- 39% had modifiable bleeding risk factors (with or without nonmodifiable risk factors)

Invasive procedures – what to consider

The presence of 1 modifiable bleeding risk factor doubled the risk of major bleeding.



Multidisciplinary Approach: including hematologists, anesthesiologists, surgeons, cardiologists, …
- Joint decision-making considering the patient's bleeding risk and the procedure's urgency

- Procedures should be performed by skilled practitioners familiar with bleeding complications.

Pharmacological Strategies:

  1) Medication adjustment or discontinuation: SAPT / DAPT / OAC

- For non-cardiac and cardiac procedures

  2) Pharmacological interventions to enhance hemostasis during acute bleeding event
- From tranexamic acid to platelet transfusion, desmopressin, prothrombin complex concentrate…

      3) Patient Blood Management

Invasive procedures – what to consider



Invasive procedures: non-cardiac 
procedures

SAPT

- If AAS only– POISE 2 trial, stop all for 3 days unless previous ACS/PCI

- Exception: high peri-operative bleeding risk (e.g., spinal surgery – stop always for 7 days)

- If clopidogrel only: 1) for CCS: short interruption of clopidogrel; 2) for post-ACS/PCI: individualized decision

DAPT
- Post PCI – best to postpone 6 months after PCI for and 12 months if ACS

            - If it’s not possible 🡪 at least 1-3 months

            - De-escalation is possible: tica/prasu to clopidogrel can be performed 

- Stopping clopidogrel > 5 days – reduces risk of reoperation for major bleeding by 50% 

- In very high bleeding risk, last measure: stop ASA + Clopidogrel, in-hospitals with cath lab only;

           - Very high bleeding risk + very high stent thrombosis risk: bridging with cangrelor / eptifibatide / tirofiban



Invasive procedures: non-cardiac procedures 
Stopping P2Y12i post PCI – The later the better



Patients on DAPT 



High bleeding risk invasive procedures - Platelet function tests

- To identify patients on antiplatelet therapy; 

- To individualize the timing of elective surgery

- Allowing less “thrombotic risk - exposure time”

- To guide therapy in bleeding complications



Invasive procedures: OAC
On NOAC:  High bleeding risk 🡪 Interrupt +- 48h

On VKA: High bleeding risk

 🡪 non-high thrombotic risk = interrupt to INR<1.5

 🡪 high thrombotic risk = bridging



Invasive procedures: OAC

Bridging vs. Placebo
- N=1471

- Patients with either an MHV, AF, or atrial flutter who required interruption of OAC for surgery;

- No significant benefit for post-operative dalteparin bridging to prevent major thromboembolism.

- The results were consistent for the AF (n=1166) and MHVs groups (n=350). 

Mechanical Heart Valves with “low” thromboembolic risk – bridging may be avoidable
(e.g. mechanical bileaflet aortic valve in patients with sinus rhythm)



Invasive procedures: Timing of last NOAC



Invasive procedures: cardiac devices

INR 2-2.5
No bridging



3) Patient Blood Management (PBM)

- Even mild anaemia increases morbidity & mortality

- Also, long-term survival decreased 50% in anaemic patients receiving intra-operative blood transfusion

- Iron deficiency  ~50% cases

- Increased risk 90-day mortality with and without anaemia

PBM – “patient-centred and multidisciplinary approach to manage anaemia, minimize iatrogenic blood loss and 

bleeding, and harness tolerance to anaemia”

- IV iron reduces blood transfusion needs and improves patient outcomes

- Recombinant EPO did not improve patient outcomes in a recent Cochrane review

Invasive procedures – what to consider



- Individualized bleeding risk should always be defined

- Preferably with validated scores / multidisciplinary evaluation

- Bleeding risk depends on the patient and the procedure

- Both can be optimized with collaborative decision-making 

- To mitigate bleeding-related complications in high bleeding risk patients:

1) Medication adjustment or discontinuation:

- No PCI/ACS: STOP SAPT/DAPT ||  Previous PCI/ACS: 1st delay, 2nd SAPT 3rd bridge

- NOAC ≥ 48h stop , VKA only bridge mechanical valves (+ mitral/tricuspid position)

  2) Pharmacological interventions to enhance hemostasis during acute bleeding

- Platelet transfusion, desmopressin, tranexamic acid, …

      3) Patient Blood Management

Take-home messages
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