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Anticoagulants and antiplatelets: 
Cardiology dreamPerioperative nightmare



vPeople with acute coronary syndrome (ACS) 
– who have ischaemic electrocardiogram changes or elevation of cardiac 

troponin 
– should have immediate treatment with both aspirin (300 mg loading dose) and 

ticagrelor (180 mg loading dose).
vTicagrelor in combination with low‑dose aspirin is 
recommended for up to 12 months as a treatment option in 
adults with ACS with:
– ST-elevation myocardial infarction that cardiologists intend to treat with 

primary percutaneous coronary intervention (PCI), or
– non-ST-elevation myocardial infarction, or
– admission to hospital with unstable angina.

Anticoagulants and antiplatelets: 
Cardiology dreamPerioperative nightmare



v Definition of major 
bleeding
– death
– reoperation due to 

bleeding
– intracranial 

haemorrhage
– transfusion of 5 or 

more units of RBCs 
over 48 h, 

– drainage > 2000 mL 
over 24 h







European Heart Journal (2022) 43, 993–995



vPreoperative anticoagulants (Class IIA, Level C–LD)
– In patients in need of emergent cardiac surgery with recent ingestion of a 

nonvitamin K oral anticoagulant (NOAC) or
– laboratory evidence of a NOAC effect, 
– administration of the reversal antidote specific to that NOAC is 

recommended 
• i.e., administer idarucizumab for dabigatran at appropriate dose or
•  administer andexanet-a for either apixaban or rivaroxaban at an appropriate dose).

vIf the antidote for the specified NOACis not available, 
prothrombin concentrate is recommended, 
– recognizing that the effective response may be variable.









REVERSE-IT

v Design:  Phase 3, multi-center, open-label, prospective 
single-arm trial 

vAim: reversal of the antiplatelet effects of ticagrelor with 
bentracimab in patients who present with uncontrolled major 
or life-threatening bleeding or who require urgent surgery or 
invasive procedure.

vInterim analysis Nov 2021: 
– Bentracimab achieved primary reversal endpoint with immediate and 

sustained reversal of the antiplatelet effects of ticagrelor in both surgical 
and bleeding populations;

– Co-primary endpoint of clinical hemostasis achieved in greater than 90% 
of patients;

– Bentracimab appeared well tolerated with no drug-related serious adverse 
events.



NEW OPPORTUNITIES FOR CARDIAC 
SURGERY BY CYTOSORB THERAPY 
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DrugSorb™-AntiThrombotic 
Removal (ATR) haemoadsorption 
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Apixaban removal “in vitro”





DrugSorb™-AntiThrombotic 
Removal (ATR) haemoadsorption 
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Medtech innovation briefings

vMedtech innovation briefings (MIBs) are NICE 
advice. 

vThey are designed to support NHS and social care 
commissioners and staff who are considering using 
new medical devices and other medical or diagnostic 
technologies.

vMIBs are designed to be fast, flexible and responsive 
to the need for information on innovative 
technologies. 

vThey help avoid the need for organisations to produce 
similar information locally, saving staff time and 
resources.

https://www.nice.org.uk/about/what-we-do/our-programmes/nice-advice
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-advice


Medtech innovation briefings

vThe information provided in a briefing includes:
– a description of the technology
– how the technology is used
– the potential role in the treatment pathway
– a review of relevant published evidence
– the likely costs of using the technology.





vTotal time of surgery (310 vs. 240 min) 
vDrainage in 24 hours (1200 vs. 320 mL) 
vTransfusions: 

– red blood cells (950 vs 250 mL) 
– platelets (800 vs 150 mL) 
– fresh frozen plasma (1180 vs 620 mL). 

vResternotomy 58.3% vs. 18.2% 
v ICU length of stay 5.3 vs. 2.4 days







Overall assessment of the evidence

vThe innovative aspects are that it is the first medical device 
that can be used to remove ticagrelor from the blood during 
urgent or emergency cardiac surgery.

 
vUsing CytoSorb 

v in emergency cardiac surgery could reduce resource use for management 
of bleeding complications, and 

v in urgent cardiac surgery could reduce length of hospital stay before the 
procedure and the use of adjunctive bridging treatments.

vUsing CytoSorb to remove ticagrelor during surgery is a safe 
and effective method to reduce bleeding complications.



vFirst economic evaluation of an intra-operative 
intervention to manage bleeding risk for patients on 
ticagrelor who would require emergent or urgent cardiac 
surgery in the NHS (based on clinical data mainly from 
Germany)

vIn emergent cardiac surgery patients on ticagrelor, 
CytoSorb is associated with significant cost-savings in 
hospital resource utilisation (-£3,982) 

vIn urgent patients, CytoSorb allows surgery to be 
performed 3-7 days earlier and is likely to be cost saving



Overall assessment of the evidence
vEvidence includes 
– 4 observational studies, of which 3 had a comparator group, 
1 bootstrap analysis based on a retrospective case series and 

– 1 case study 
– Total n= 209 people 

vThe evidence is of low methodological quality 
vAll the studies are small in terms of patient numbers. 
vAll studies were done in Germany, apart from 1 that 

was done in Croatia, none in the UK

vFurther evidence is needed with a large sample size.







TISORB UK Study

vTicagrelor CytoSorb Hemoadsorption (TISORB): 
– Prospective, Open, Multi-center, Single-arm Study (UK)
– to Demonstrate the Feasibility of the CytoSorb® 300 mL Device to 

Remove Ticagrelor During Cardiopulmonary Bypass 
– in Patients on Ticagrelor Undergoing Emergent or Urgent 

Cardiothoracic Surgery
vPrimary pharmacodynamic endpoint 

– Change in platelet reactivity immediately before and after 
cardiopulmonary bypass

vPrimary pharmacokinetic endpoint 
– Change in ticagrelor blood concentration





STAR Registry:
Design & Protocol

vStudy Type: 
– Registry Study (observational, retro- and prospective data entry)

vEnrollment: 
– 500 patients (anticipated) in total (all sites) 
– Sep 2021 until Sep 2025

vAim: 
– Real-world clinical use patterns and associated clinical outcomes 

with the use of CytoSorb for the removal of antithrombotic agents
– Clinical data only derive from standard clinical care; 



STAR Registry:
Primary Outcome

vBleeding complications including requirements for 
transfusions and other blood products assessed until 
postoperative day (POD) 3, 

vDate of ICU discharge, or date of death, whatever comes 
first; on average 3 days







NICE Specialist comments

vPotential system impact and general 
comments
– All experts agreed that CytoSorb has the potential to change 

the current pathway. 

v Randomised clinical trials are needed to address 
the uncertainty in the evidence base. 
– should ideally include a multi‑ethnic population.



MIB IMPLICATIONS 
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v“One must be progressive in heart and 
active in promoting the progressive 
principles of today, tomorrow and 
always. 

vThere is no resting point"  
– Charles Lindbergh 



       Thank you!




