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Research Questions 

1. What is the clinical effectiveness of plasma or prothrombin complex concentrate 

transfusions prior to surgical procedures in individuals with an elevated international 

normalized ratio? 

2. What is the evidence for the safety of undergoing surgical procedures for individuals 

with an elevated international normalized ratio? 

3. What are the evidence-based guidelines regarding pre-surgical transfusion 

considerations for individuals with clotting or coagulation concerns? 

Key Findings 

One randomized controlled trial and seven non-randomized studies were identified 

regarding pre-surgery transfusion in individuals with an elevated international normalized 

ratio. In addition, three evidence-based guidelines were identified regarding pre-surgery 

transfusion considerations for individuals with clotting or coagulation concerns.  

Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. For questions 1 and 2 no filters were applied to limit the retrieval 

by study type; for question 3 a filter for guidelines was applied. Where possible, retrieval 

was limited to the human population. The search was also limited to English language 

documents published between January 1, 2008 and November 26, 2018. Internet links 

were provided, where available. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 
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Table 1: Selection Criteria 

Population Adults with clotting or blood coagulation concerns who are undergoing surgical procedures. 
Q1-2:  Adults with international normalized ratio (INR) that is elevated (≥1.2 but ≤1.8) 
Q3:     Adults with clotting or coagulation concerns who are undergoing surgical procedures 

Intervention Q1:     Transfusion of plasma or prothrombin complex concentrate (PCC) given to lower INR   
Q2:     Any surgical procedure  
Q3:     Any  surgical procedure 

Comparator Q1:     No transfusion; 
           Standard of care 
Q2:     Any comparator; 
           No active comparator 
Q3:     No comparator 

Outcomes Q1:     Evidence that the transfusion lowered INR, bleeding events, relevant surgical outcomes, safety, cut 
           offs for providing transfusion 
Q2:     Bleeding events, adverse surgical outcomes linked to INR 
Q3:     Optimal transfusion practices (e.g. cut offs for providing or not providing transfusion), types of 
           surgeries for which transfusion may be more appropriate, types of patients for whom transfusion may 
           be more appropriate 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, evidence-based guidelines 

INR = international normalized ratio. 

Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials, non-randomized 

studies, and evidence-based guidelines. 

One randomized controlled trial and seven non-randomized studies were identified 

regarding pre-surgery transfusion in individuals with an elevated international normalized 

ratio. In addition, three evidence-based guidelines were identified regarding pre-surgery 

transfusion considerations for individuals with clotting or coagulation concerns. No relevant 

health technology assessments, systematic reviews, or meta-analyses were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

One randomized controlled trial1 and seven non-randomized studies2-7 were identified 

regarding pre-surgery transfusion in individuals with an elevated international normalized 

ratio. Detailed study characteristics are provided in Table 2. 

Each study examined the safety and clinical outcomes of undergoing prophylactic 

transfusions, either using fresh frozen plasma (FFP)1-5,7 or plasma complex concentrate 

(PCC).6 The authors of the one identified randomized control trial1 determined that although 

FFP was useful to correct international normalized ratios (INR) to <1.5, no statistically 

significant difference was observed in post-procedural bleeding between patients with 

coagulopathy concerns who received FFP transfusion and those who did not.1 In general, 

most studies comparing FFP transfusion and no transfusion reported no statistically 
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significant differences with regard to hemorrhagic complications, survival, or further 

transfusion.1,2,5,8 Only one study7 reported that FFP was useful in decreasing the 3-month 

mortality rate post-surgery. Another two studies3-4 reported that pre-operative FFP 

transfusions for patients with elevated INR actually increased the risk of bleeding, with one 

author3 stating that the reversal of INR and prophylactic transfusion was associated with 

increased risk of post-operative bleeding and the author of another study4 stating the odds 

of perioperative bleeding 24-h post-surgery was increased by 1.75 times. PCC was also 

studied, with one study6 reporting the effects of PCC on thromboembolic and non-

thromboembolic complications, such as mortality. The study reported that 12% of patients 

transfused had thromboembolic complications post-surgery but no significant difference in 

mortality rate between study groups.6 

The authors of a restrictive guideline study2 sought to determine whether appropriate 

transfusion occurred pre- and post-policy implementation and reported that the percentage 

of appropriate transfusions has increased since 2008 to 2015 (appropriate defined as 

transfusing FFP for patients with an elevated INR ≥1.7).2 

Most recently, the American Society of Anesthesiologists9 developed guidelines. They 

recommend that, if possible, physicians should obtain coagulation tests such as 

prothrombin time (PT) and INR before transfusion of FFP and that PCCs may be used in 

patients with excessive bleeding and increased INR. They also recommend using FFP in 

the presence of an INR greater than 2.9 

A guideline developed by the National Institute of Health and Care Excellence (NICE)10 was 

identified. They recommend using FFP in cases of clinically significant bleeding but not in 

cases where there is no bleeding at all. They also recommend FFP transfusion in cases of 

severe bleeding or for reversing the effects of vitamin K antagonists such as warfarin. 

Alternatively, NICE recommends that PCC should be given for emergency reversal of 

pharmacologically induced anti-coagulation in patients who are severely bleeding or have a 

heady injury with suspected intracerebral hemorrhage.10 NICE also recommends 

monitoring INR to confirm that pharmacological anticoagulation has been adequately 

reversed.10  

The third guideline11 was produced to quantify the known benefits and harms of plasma 

transfusion in common clinical scenarios. Based on moderate to very low quality evidence, 

the authors suggest that patients requiring massive transfusion should be given a plasma 

transfusion; however, there was no recommendation for or against transfusion of plasma to 

patients undergoing surgery in the absence of massive transfusion.11  
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Table 2:  Summary of Included Studies on Pre-surgery Transfusion in individuals with an 
Elevated International Normalized Ratio 

First 
Author, 

Year 

Study 
Characteristics 

Interventions Comparators Outcomes Conclusions 

Randomized Controlled Trials  

Muller 20151  N=81 

 Multi-centered  

 Single-blinded 

FFP No transfusion  Post procedural 
bleeding 
complications 

 INR correction 

 Lung injury 

 No significant 
differences in incidence 
of bleeding, and lung 
injury  

 FFP transfusion 
resulted in a reduction 
of INR to <1.5 in 54% 
of transfused patients 

 Non-Randomized Studies  

Hoang 
20172 

 Retrospective 
study 

 Pre-policy (2008) 
post policy (2010) 
and follow up 
(2015) 

Restrictive 
guidelines for 
preoperative 
platelet and/or 
FFP 
administration 
before IR 
procedures 

No guidelines  Rate of 
transfusion 

 Hemorrhagic 
complications 

 Proportion of 
Appropriate 
transfusions 

 Significant 
improvement in 
appropriate 
transfusions between 
2008 and 2015 

 Hemorrhagic 
complications was low 
for all 3 periods  

Helenius-
Hietala 
20163 

 Retrospective 
study 

 N=1324 

 Follow up after 
24-h  and 2 
weeks post-
operation 
 

Univariate 
analysis of 
bleeding risk 
factors including 
transfusion of 
FFP 

None  Post-operative 
bleeding  

 Increased bleeding 
associated with INR 
and prophylactic 
transfusions  

 Twelve patients 
exhibited minor 
bleeding, of which 4 
had an INR<1.5  

Jia 20164  Retrospective 
study  

 N=139 
(intervention) 

 N= 350 
(control) 

 Propensity 
matched cohort 

FFP No transfusion  Perioperative 
bleeding 24-h 
post-surgery 

 Preoperative plasma 
transfusion for elevated 
INRs was associated 
with a higher frequency 
of perioperative 
bleeding complications  

Kawatani 
20165 

 Retrospective 
study  

 Sample size not 
reported 

 Two groups: 
coagulopathy 
issues vs. none 

 Follow-up 24 hour 
and 30 days post-
surgery 

FFP 
 

RCC 
 

 Survival rate 
24-h and 30 
days post-
surgery 

 No significant 
correlation between 
preoperative 
coagulopathy and 
mortality 

 Significantly greater 
postoperative 
coagulopathy among 
patients who died post-
surgery 
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First 
Author, 

Year 

Study 
Characteristics 

Interventions Comparators Outcomes Conclusions 

Sin 20166  Retrospective 
study  

 N=93 
 

PCC None  Thrombo-
embolism within 
14 days 

 INR correction 
to <1.5 

 INR rebound for 
patients on anti-
coagulants  

 Twelve percent of 
patients developed a 
thromboembolism 
within 14 days 

 INR correction 
successful in 84%  

 25% experienced INR 
rebound 

 PCC associated with 
thromboembolic risk 

Vitale 20117  Retrospective 
study 

 N=70 
(intervention) 

 N=23  
   (control) 

FFP and/or 
Vitamin K 

Anticoagulants held  Thrombo-
embolic 
complication 

 Mortality rate 

 Time to surgery 

 Significant difference in 
3-month mortality rate  

 No significant 
differences in the 
likelihood of 
thromboembolic 
complications  

 Significant difference in 
mean time to surgery 
for patients with higher 
baseline INRs (INR 
>2.17);  

 Intervention group 
averaged 4 fewer days 
to surgery 

Massicotte, 
20088 

 Prospective 
cohort study 

 N=200 

 Two groups: High 
INR >1.5 vs. Low 
INR <1.5 

FFP 
 

No transfusion  RBC 
transfusion 
during surgery 

 Survival rate 

 No differences in 
transfusional rate or 
bleeding  

 Overall 1-year survival 
rate was 85.6% 

 Avoidance of plasma 
transfusion was 
significantly linked to 
liver transplantation 
without RBC 
transfusion 

FFP= fresh frozen plasma; INR = international normalized ratio; RBC = red blood cell; OR = odds ratio; RCC = red cell concentrate. 

 

References Summarized 

Health Technology Assessments  

No literature identified. 

Systematic Reviews and Meta-analyses  
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