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Up to 15% of patients undergoing heart surgery may present excessive perioperative bleeding, which entails 

an increase in their morbidity and mortality. In order to improve the outcomes of these patients, an unblinded 

multi-centre (12 hospitals in Canada and the US) randomized clinical trial (RCT) was conducted, which we 

comment here.

The main endpoint of the RCT was to prove that treating perioperative bleeding in heart surgery with the 

administration of prothrombin complex concentrate (PCC) was not inferior to treating it with fresh frozen 

plasma (FFP), as measured by the haemostatic response. This haemostatic response was defined as the 

need for reoperation between 60 min and 24 hours after the administration of the treatment. 

Inclusion criteria. 

• Age ≥ 18. 

• Informed consent, pre-surgery in the US and post-surgery in Canada.

• Heart surgery of any kind, except for heart transplant and type-A aortic dissection. 

• Scheduled elective surgery. 

• Preferably, an INR ≥ 1.5 was required for randomization, but cases where the bleeding was so critical that 

there was no time to find out the INR were also accepted. Some centres used the viscoelastic test, but the 

inclusion criterion was still INR ≥ 1.5.

(1)• Moderate and/or major bleeding in the operation room (before closing) defined by the Lewis et al  scale, 

which is highly surgery-focused.

https://pubmed.ncbi.nlm.nih.gov/40156829/


(1)Table 1. Lewis et al scale to measure operative bleeding 

Intervention. PCC or FFP, based on weight, summarized in Figure 1.

Results. As we can see in Figure 1, the groups were comparable, and in the PCC group, the effective 

haemostatic response was significantly higher, significant savings in transfusions were observed, and the 

development of acute kidney failure was significantly lower.



Comments

• Informed consent was obtained before surgery in the US and after surgery in Canada. In Spain, it would be 

virtually unthinkable to perform an operation with no previous consent. A total of 46 patients, after having 

been randomized and treated, were excluded from the analysis because they subsequently revoked their 

consent. Those 46 non-analysed yet treated patients may already account for a significant bias.

• The fact that there was no common transfusion protocol to all sites may introduce a very significant bias, 

even though the amount of tranexamic acid, heparin, and protamine, as well as the number of patients 

receiving fibrinogen, was similar in both groups. It must also be noted that we have no information on the 

amount of fibrinogen received by each group. An adequate replacement of fibrinogen may often lead to a 

lesser need to administer PCC.

• The use of a viscoelastic test was valid in this RCT, but if it was used, an INR ≥ 1.5 was still necessary for 

patient inclusion. I believe it is currently unthinkable to assess the administration of PCC or FFP in heart 

surgery without following the transfusion algorithms of a viscoelastic test, as recommended by European 

guidelines EACTAIC (European Association of Cardiothoracic Anaesthesiology and Intensive Care), 

EACTS (European Association for Cardio-Thoracic Surgery), and EBCP (European Board of Cardiovascular 
(2)Perfusion), with a 1A evidence level . Taking into account this is an American-Canadian study, upon review 

of the latest International Consensus Statement, with a strong participation by the US, we can see that this 

RCT would not make much sense, because this Consensus recommends guiding transfusion using 

algorithms based on viscoelastic tests because they may reduce bleeding, transfusion, and reoperation, 
(3)since they can help identifying the underlying cause for the bleeding . I believe there is enough evidence 

as to administer PCC at the time indicated by the viscoelastic test algorithm.

Conclusion. I believe we should administer PCC instead of FFP in cases of bleeding in heart surgery, since the 

haemostatic action of PCC is superior to that of FFP, and for the first time, an RCT proves that it does not increase 

the risk of thrombosis. However, the time of administration should be guided by the viscoelastic test.
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