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Risks of harms using antifibrinolytics in cardiac surgery:  systematic review and network meta-analysis of randomized and observational studies. Hutton 
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Contents of Online Supplement: 

 

The first material provided in this supplement is a full list of the randomized controlled trials included in our systematic review from the recent Cochrane 

systematic review of antifibrinolytic agents for cardiac surgery. Following this, the supplement contains additional information in the form of tables and figures 

referred to in the main text to present study characteristics and report results from our data analyses. The following information is provided: 

 

 

 E-table 1: Summary of literature searches for RCT update 

 E-table 2: Summary of literature searches for eligible cohort studies 

 E-table 3: Study characteristics of additional studies identified beyond Cochrane review 

 E-figures 1a-1d: Summary of estimated probabilities of rankings by clinical outcome from network meta-analyses of all available data 

 E-table 4: Summary of prediction intervals for network meta-analyses of all available data, by outcome 

 E-table 5: Full results from analyses limited to randomized studies 

 E-table 6: Summary of sensitivity analysis results by outcome 

 E-table 7: Assessment of model fit 

 E-table 8: Summary of pairwise meta-analyses of head-to-head data 

 E-figures 2a-2d: Cumulative probability plot for treatment rankings by outcome measure 
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Literature Search Summary For RCTs and Observational Studies 

A recent Cochrane systematic review of aprotinin, tranexamic acid and epsilon aminocaproic acid was used as the basis for identification of randomized 

controlled trials. A search of Medline, EMBASE and the Cochrane Register of Controlled Trials was conducted in November 2011 to identify any subsequent 

RCTs published at any time during 2011. The same databases were also searched with no date restrictions to identify relevant propensity score matched or 

propensity score adjusted observational studies. Provided below are the strategies implemented for these searches. 

 

E-Table 1: Summary of Literature Searches for RCT Update 

Medline EMBASE Cochrane Register of Controlled trials 

1 Randomized controlled trial.pt.  

2 Controlled clinical trial.pt.  

3     Randomized controlled trial.sh.  

4     Random allocation.sh.  

5     Double blind method.sh.  

6     Single-blind method.sh.  

7     or/1-6  

8     (ANIMALS not HUMAN).sh.  

9     7 not 8  

10    Clinical trial.pt. 

11     exp Clinical trial 

12     (clin$ adj25 trial$).ti,ab.  

13     ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or 

mask$)).ti,ab.  

14     Placebos.sh. 

15     placebo$.ti,ab.  

16     random$.ti,ab.  

17     Research design.sh.  

18     or/10-17  

19     18 not 8  

20     19 not 9  

21     COMPARATIVE STUDY.sh.  

22     exp EVALUATION STUDIES/  

23     FOLLOW UP STUDIES.sh.  

24     PROSPECTIVE STUDIES.sh.  

25     (control$ or prospectiv$ or volunteer$).ti,ab.  

26     or/21-25  

27     26 not 8  

28     27 not (9 or 20)  

1     Clinical trial/  

2     Randomized Controlled Trial/  

3     Randomization/  

4     Single Blind Procedure/  

5     Double Blind Procedure/  

6     Crossover Procedure/  

7     Placebo/  

8     Randomi?ed controlled trial$.tw.  

9     Rct.tw.  

10     Random allocation.tw.  

11     Randomly allocated.tw.  

12     Allocated randomly.tw.  

13     (allocated adj2 random).tw.  

14     Single blind$.tw.  

15     Double blind$.tw.  

16     ((treble or triple) adj blind$).tw.  

17     Placebo$.tw.  

18     Prospective Study/  

19     or/1-18  

20     Case Study/  

21     Case report.tw.  

22     Abstract report/ or letter/  

23     or/20-22  

24     19 not 23  

25     aprotinin/  

26     (antilysin or aprotinin or contrical or 

contrykal or dilmintal or iniprol or kontrikal or 

kontrykal or pulmin or traskolan or trasylol or 

zymofren).mp.  

(antilysin or aprotinin or contrical or 

contrykal or dilmintal or iniprol or 

kontrikal or kontrykal or pulmin or 

traskolan or trasylol or zymofren) and 

(heart or cardiac or coronary) in Record 

Title, Abstract or Keywords, in 2011 
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E-Table 1: Summary of Literature Searches for RCT Update 

29     9 or 20 or 28  

30     Aprotinin/  

31     (antilysin or aprotinin or contrical or contrykal or 

dilmintal or iniprol or kontrikal or kontrykal or pulmin or 

traskolan or trasylol or zymofren).mp.  

32     heart/ or (heart or cardiac or coronary).tw.  

33     (30 or 31) and 32 

34     29 and 33  

35     limit 34 to yr="2011" 

27     heart/ or (heart or cardiac or coronary).tw.  

28     (25 or 26) and 27  

29     24 and 28 

30     limit 29 to yr="2011" 

 

 

E-Table 2: Summary of Searches for Eligible Cohort Studies 

Medline EMBASE Cochrane Register of 

Controlled trials 

1. Aprotinin 

2. (antilysin or aprotinin or contrical 

or contrykal or dilmintal or iniprol 

or kontrikal or kontrykal or pulmin 

or traskolan or trasylol or 

zymofren).mp. 

3. heart/ or (heart or cardiac or 

coronary).tw 

4. (1 or 2) and 3 

5. (logistic or propensity).mp 

6. 4  and  5 

1     aprotinin/  

2     (antilysin or aprotinin or 

contrical or contrykal or 

dilmintal or iniprol or kontrikal 

or kontrykal or pulmin or 

traskolan or trasylol or 

zymofren).mp.  

3     heart/ or (heart or cardiac or 

coronary).tw. 

4     (1 or 2) and 3 

5     (logistic or propensity).mp.  

6     4 and 5  

 

(antilysin or aprotinin or 

contrical or contrykal or 

dilmintal or iniprol or 

kontrikal or kontrykal or 

pulmin or traskolan or 

trasylol or zymofren) and 

(heart or cardiac or 

coronary) in Title, 

Abstract or Keywords and 

(logistic or propensity) in 

Cochrane Central Register 

of Controlled Trials 
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E-Table 3: Study characteristics of additional studies identified beyond Cochrane review 

First author 

(year) 

Study Design Patients’ Inclusion 

criteria 

Interventions 

compared (with 

dosages where 

available) 

Sample size of 

groups from 

included 

analyses 

Quality score 

(Newcastle 

Ottawa Scale) 

Summary of study findings  

(based on propensity matched sample where available) 

Mangano 

(2006) 

 

 

Propensity-

adjusted 

cohort 

 

 

Patients undergoing 

CABG at one of 69 

centers 

APRO versus TXA 

versus EACA versus 

no therapy 

APRO: 1295; 

TXA: 822; 

EACA: 883; No 

therapy: 1374  

9/9 Following propensity score adjustments, increased risks of 

death, MI, stroke, renal dysfunction with APRO vs no 

therapy. No such differences when TXA, EACA were 

compared to no therapy. 

Karkouti 

(2006) 

 

 

Propensity-

matched 

cohort 

Patients undergoing 

cardiac surgery between 

1999-2004. CABG and 

other procedures and 

those with prior 

surgeries were enrolled. 

APRO 

(Hammersmith dose) 

versus TXA (50-

100mg/kg) 

APRO: 449; 

TXA: 449 

9/9 Aprotinin was associated with elevated risk of renal 

dysfunction (24% vs 17%) and renal failure (5.6% vs 

3.1%). rates of death (7% vs 7%), MI (3% vs 2%), stroke 

(3% vs 3%) weren’t significantly different. 

Karkouti  

(2010) 

Propensity-

matched 

cohort 

Patients undergoing 

cardiac surgery between 

2000-2008  

APRO 

(Hammersmith dose) 

versus TXA (50-

100mg/kg) 

APRO: 772; 

TXA: 772 

9/9 No significant differences between APRO and TXA for 

death (7% vs 7.4%), MI (3% vs 2.3%), stroke (3.6% vs 

2.3%) or dialysis (5.6% vs 3.6%) 

Olenchock 

(2008) 

Propensity-

adjusted 

cohort 

(stratification) 

Patients undergoing 

single CABG surgery 

between 1994-2006. 

APRO 

(Hammersmith dose) 

versus EACA (10g 

bolus, 2g/hr) 

APRO: 1507; 

EACA: 1830 

9/9 Post-operative renal failure was found to be higher with 

aprotinin (6.2% vs 2.7%), as was newly required dialysis 

(2.1% vs 0.7%). Neurologic complication was higher with 

EACA (3.7% vs 5.1%). 30-day (4.1% vs 1.0%) and 5-year 

mortality (26.8% vs 12.8%) were higher with aprotinin. 

MI was similar between groups (0.3% vs 0.3%). Renal 

failure and mortality remained higher with aprotinin after 

propensity score stratification. 

Shaw (2008) Propensity-

matched 

cohort 

Patients undergoing 

CABG (some with 

valve procedures also) 

between 1996-2005. 

APRO versus no 

therapy (data not 

available for EACA 

group) 

APRO: 996 

No therapy: 996 

9/9 30-day and one-year mortality rates were comparable 

between groups (4.74% vs 4.24%; 13.1% vs 11.5%). 

Schneeweiss 

(2008) 

Propensity-

matched 

cohort 

Patients undergoing 

CABG between 2003-

2006 

APRO (variable 

dose) versus EACA 

(at least 10g) 

APRO: 4799; 

EACA: 4799 

9/9 Estimated differences between APRO and EACA were: 

death (4.4% vs 3.3%), stroke (2% vs 8%), and need for 

dialysis (2.5% vs 2.4%) 

Stamou Propensity Patients undergoing APRO (hammersmith APRO: 570; 9/9 No significant differences between APRO and EACA for 
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E-Table 3: Study characteristics of additional studies identified beyond Cochrane review 

First author 

(year) 

Study Design Patients’ Inclusion 

criteria 

Interventions 

compared (with 

dosages where 

available) 

Sample size of 

groups from 

included 

analyses 

Quality score 

(Newcastle 

Ottawa Scale) 

Summary of study findings  

(based on propensity matched sample where available) 

(2009) matched 

cohort 

CABG, isolated valve 

surgery or valve and 

CABG between 2002-

2006 

dose) versus EACA 

(total dose 10g) 

EACA: 114 death (4% vs 1%), MI (0.9% vs 0.9%), stroke (1.9% vs 

2.6%), renal failure (6.8% vs 2.6%) or haemodialysis 

(1.4% vs 1.8%) 

Ngaage 

(2008) 

Propensity-

matched 

cohort 

Patients undergoing 

CABG, AVR, MVR as 

isolated or combined 

procedure between 

1998-2007.  

No therapy versus 

APRO  

(hammersmith dose) 

no therapy: 341; 

APRO: 341 

9/9 Rates of death (2% vs 1%) , stroke (2% vs. 1%), renal 

insufficiency (3.5% vs 3.8%) were similar between 

aprotinin and no aprotinin groups 

Jakobsen 

(2009) 

Propensity 

matched 

cohort 

Patients undergoing 

cardiac surgery 

(including multiple 

procedures and repeat 

procedures) between 

2003-2006 

APRO  versus TXA  APRO:534; 

TXA: 534 

9/9 Differences between APRO and TXA groups were: death 

(8.1% vs 7.1%), MI (7.2% vs 7.2%), stroke (5.1% vs 

3.4%), dialysis 10.3% vs 5.4%) 

Wang 

(2010) 

Propensity 

matched 

cohort 

Chinese patients 

undergoing isolated 

primary CABG between 

1999-2005. 

APRO (10,000 KIU 

test dose, 2x10
6
 KIU 

loading dose, 

1x10
6
KIU 

maintenance dose) vs 

no therapy  

APRO: 981; no 

therapy: 981 

9/9 No significant differences between APRO and no therapy 

for renal failure (0.7% vs 0.5%), stroke (0.1% vs 0.6%), 

MI (2.1% vs 1.6%) or death (3.9% vs 3.8%) 

Gillespie 

(2005) 

Propensity 

matched 

cohort 

Patients undergoing 

cardiac surgery between 

1999-2003  

APRO (mean dose 

2.75x10
6
 KIU) vs no 

therapy  

APRO: 219; no 

therapy: 219 

9/9 None of the following comparisons between groups 

achieved conventional statistical significance: death 

(14.2% vs 16.9%), MI (3.2% vs 4.1%), stroke (1.8% vs 

4.1%), renal failure (14.2% vs 10%). 

CABG=coronary artery bypass graft; APRO=aprotinin; TXA=tranexamic acid; EACA=epsilon-aminocaproic acid; AVR=aortic valve repair; MVR=mitral valve repair. For the 

Newcastle Ottawa Scale, a maximum of 9 points can be achieved and scores are based on the elements of patient selection, comparability, and outcome assessment. All observational 

studies achieved the maximum number of points possible. 
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Summary of Ranking Probabilities by Intervention and Outcome 

 

E- Figures 1a-1d:  

Summary of estimated probabilities of rankings by clinical outcome from MTC meta-analyses of all available data 

LEGEND: 

 

Figure 1a: death Figure 1b: myocardial infarction 

 

 

 

 
Figure 1c: stroke Figure 1d: renal failure / dysfunction 

  



16 
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Summary of prediction intervals for network meta-analyses of all available data, by outcome 

 

E-Table 4: 95% Prediction Intervals for Pairwise Comparisons based on All Available Data, by Outcome 

Comparison 

(reference 

group listed 

first) 

Death MI Stroke Renal 

Estimate 

and 95% 

Prediction 

Interval 

P(OR<1) Estimate 

and 95% 

Prediction 

Interval 

P(OR<1) Estimate 

and 95% 

Prediction 

Interval 

P(OR<1) Estimate 

and 95% 

Prediction 

Interval 

P(OR<1) 

Aprotinin 

versus placebo 

0.91 

(0.43 to 

1.92) 

 

61.8% 0.97 

(0.70 to 1.49) 

57.9% 1.14 

(0.29 to 

4.23) 

41% 0.66 

(0.32 to 

1.43) 

87.8% 

Aprotinin 

versus TXA 

0.72 

(0.32 to 

1.52) 

 

83% 0.88 

(0.61 to 1.34) 

78.1% 0.80 

(0.21 to 

3.15) 

65% 0.67 

(0.31 to 

1.38) 

88.6% 

Aprotinin 

versus EACA 

0.61 

(0.28 to 

1.35) 

 

90.8% 0.77 

(0.53 to 1.21) 

90.3% 0.89 

(0.22 to 

3.45) 

57.9% 0.65 

(0.30 to 

1.33) 

89.9% 

Placebo versus 

TXA 

0.78 

(0.35 to 

1.70) 

 

75.5% 0.90 

(0.59 to 1.33) 

74.5% 0.71 

(0.18 to 

2.92) 

71.5% 1.01 

(0.44 to 

2.15) 

49.1% 

Placebo versus 

EACA 

0.66 

(0.30 to 

1.50) 

 

86.3% 0.80 

(0.51 to 1.20) 

89.9% 0.78 

(0.19 to 

3.23) 

65.7% 0.99 

(0.42 to 

2.09) 

51.3% 

TXA versus 

EACA 

0.84 

(0.38 to 

2.02) 

 

67.4% 0.88 

(0.57 to 1.36) 

75.9% 1.10 

(0.26 to 

4.44) 

43.7% 0.98 

(0.44 to 

2.10) 

50.0% 

Summary data reported represent the summary estimate and corresponding 95% prediction interval for each pairwise 

comparison, as well as the probability that each predicted summary estimate is below 1 (suggesting an increased risk of 

harm with aprotinin). OR=odds ratio, TXA=tranexamic acid, EACA=epsilon-aminocaproic acid. 
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Supplement of Full Results of Network Meta-Analyses of Randomized Trials Only 

 

Provided below is a summary of results obtained from network meta-analyses based on evidenced from randomized controlled trials, excluding all observational 

evidence. 

 

E-Table 5: Full Results from Analyses Limited to Randomized Studies 

 

Pairwise comparison  

Odds Ratio and 95% Credible Interval 

Death Myocardial 

Infarction 

Stroke Renal failure/ 

dysfunction 

APRO vs no therapy 1.00 (0.72 to 1.36) 1.14 (0.89 to 1.47) 1.05 (0.40 to 2.23) 0.83 (0.50 to 1.37) 

APRO vs TXA 0.63 (0.40 to 0.96) 0.95 (0.66 to 1.44) 1.06 (0.33 to 2.63) 0.82 (0.31 to 1.68) 

APRO vs EACA 0.80 (0.48 to 1.53) 0.79 (0.50 to 1.30) 0.72 (0.15 to 2.02) 0.74 (0.23 to 1.44) 

no therapy vs TXA 0.64 (0.39 to 1.01) 0.84 (0.55 to 1.28) 1.00 (0.38 to 2.58) 0.98 (0.36 to 2.17) 

no therapy vs EACA 0.80 (0.46 to 1.63) 0.69 (0.43 to 1.16) 0.67 (0.17 to 2.10) 0.88 (0.28 to 1.89) 

TXA vs EACA 1.27 (0.73 to 2.66) 0.81 (0.50 to 1.44) 0.68 (0.15 to 2.25) 0.92 (0.31 to 2.08) 

For all estimates, the first treatment listed for the comparison served as the reference group. APRO= aprotinin, TXA= tranexamic acid, 

EACA=epsilon-aminocaproic acid 
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Summary of Findings from Sensitivity Analyses 

 

Supplemental E-Table 6 summarizes findings from sensitivity analyses carried out to explore the effects of RCT quality and 

observational evidence in findings from network meta-analysis. 

 

E-Table 6: 

Sensitivity Analysis Results by Outcome, Odds Ratio (95% CrI) 

Comparator 

(aprotinin is 

reference group) 

Primary 

Network Meta-

Analysis 

Result 

Sensitivity Analyses Excluding: 

Low quality RCTs 
Propensity 

adjusted studies 

Low quality 

RCTs & 

propensity 

adjusted studies 

Mortality 

# included  

studies 
93 41 91 39 

No Therapy 

0.91 

(0.71 to 1.16) 

0.80 

(0.54 to 1.09) 

1.01 

(0.83 to 1.23) 

0.94 

(0.71 to 1.19) 

TXA 

0.71  

(0.50 to 0.98) 

0.73 

(0.45 to 1.09) 

0.84 

(0.64 to 1.06) 

0.87 

(0.62 to 1.16) 

EACA 

0.60  

(0.43 to 0.87) 

0.58 

(0.38 to 0.90) 

0.75 

(0.58 to 0.97) 

0.74 

(0.54 to 1.03) 

Myocardial Infarction 

# included  

studies 
75 31 73 29 

No Therapy 

0.98  

(0.81 to 1.20) 

0.87 

(0.70 to 1.12) 

1.09 

(0.86 to 1.36) 

0.97 

(0.66 to 1.42) 

TXA 

0.89  

(0.73 to 1.11) 

0.86 

(0.70 to 1.08) 

0.92 

(0.71 to 1.20) 

0.89 

(0.65 to 1.24) 

EACA 

0.78  

(0.60 to 1.03) 

0.77 

(0.60 to 1.02) 

0.76 

(0.50 to 1.16) 

0.79 

(0.49 to 1.33) 

Stroke 

# included  

studies 
50 28 48 26 

No Therapy 

1.14  

(0.68 to 1.89) 

1.06 

(0.60 to 1.87) 

1.19 

(0.67 to 2.02) 

1.09 

(0.58 to 2.07) 

TXA 0.81  0.78 0.90 0.88 
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(0.48 to 1.40) (0.47 to 1.32) (0.53 to 1.59) (0.54 to 1.52) 

EACA 

0.89  

(0.48 to 1.40) 

0.90 

(0.51 to 1.56) 

0.95 

(0.44 to 2.00) 

0.95 

(0.49 to 1.98) 

Renal Failure / Dysfunction 

# included  

studies 
37 23 35 21 

No Therapy 

0.66  

(0.45 to 0.88) 

0.60 

(0.40 to 0.88) 

0.78 

(0.56 to 1.11) 

0.72 

(0.45 to 1.12) 

TXA 

0.66  

(0.48 to 0.91) 

0.66 

(0.45 to 0.93) 

0.69 

(0.49 to 0.90) 

0.68 

(0.44 to 0.96) 

EACA 

0.65  

(0.45 to 0.88) 

0.64 

(0.43 to 0.89) 

0.78 

(0.49 to 1.05) 

0.76 

(0.41 to 1.05) 

Aprotinin was used as the reference group for all analyses. RCT=randomized controlled trial, TXA=tranexamic acid, EACA=epsilon-

aminocaproic acid. 
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Summary of Model Fit Assessment 

 

As recommended for conduct of network meta-analysis, model fit for our analyses was assessed by comparing the observed residual 

deviance to the number of unconstrained data points (i.e. total number of intervention arms across all studies) in each case. Adequate fit 

is suggested to be present when these two quantities are approximately equal to each other. 

 

E-Table 7: Assessment of Model Fit 

 

Clinical Outcome 

Analyses of RCTs only Analyses of RCTs with  

Observational Data 

# unconstrained 

data points 

Residual 

deviance 

# unconstrained 

data points 

Residual 

deviance 

Death 122 137.2 146 163.0 

Myocardial Infarction 112 114.6 130 129.5 

Stroke 59 61.1 81 88.0 

Renal dysfunction/failure 38 39.1 58 57.7 

 

 

Summary of Pairwise Meta-Analyses of head-head study data 

The following table summarizes meta-analytic estimates from synthesis of head-to-head direct data for all pairwise comparisons. These 

may be of interest to readers as a means of assessing the consistency of direct and indirect evidence used for network meta-analyses. All 

meta-analyses used a random effects approach with a uniform(0,10) prior distribution for the between study-standard deviation. 

 

E-table 8: Summary estimates derived from pairwise meta-analyses of head-head study data 

Pairwise 

Comparison 

Clinical Outcome and Summary Odds Ratio (95% CrI) 

Death MI Stroke Renal 

Aprotinin vs  

no therapy 

1.00  

(0.82 to 1.25) 

0.99  

(0.75 to 1.22) 

1.18 

(0.49 to 2.78) 

0.66  

(0.46 to 1.01) 

Aprotinin vs  

TXA 

0.78  

(0.46 to 1.18) 

0.88 

(0.69 to 1.14) 

0.64  

(0.29 to 1.11) 

0.68  

(0.47 to 0.95) 

Aprotinin vs 

 EACA 

0.48  

(0.23 to 0.87) 

0.74 

(0.48 to 1.28) 

0.96  

(0.34 to 2.94) 

0.63  

(0.30 to 1.08) 

No therapy vs 

 TXA 

0.64  

(0.12 to 1.87) 

0.93  

(0.17 to 8.98) 

0.85 

(0.22 to 2.50) 

0.95  

(0.01 to 17.1) 

No therapy vs  

EACA 

0.39  

(0.01 to 3.57) 

0.92  

(0.41 to 2.81) 

0.43  

(0.01 to 13.1)* 

0.74  

(0.01 to 401)* 

TXA vs 0.53  0.88 1.40  1.02  
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 EACA (0.0001 to 5.35)  (0.43 to 2.33) (0.05 to 304)* (0.01 to 100)* 

An OR<1 favors the second comparator listed. The symbol ‘*’ denotes meta-analyses where model convergence based on a burn-in 

of 20,000 iterations and sampling of 50,000 iterations was questionable based on Gelman-Rubin plots. 
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Graphical Summary of Treatment Rankings Across Clinical Outcomes 

Cumulative probability plots of rankings for each therapy are helpful to facilitate interpretation of findings from network meta-analysis. Summary plots for the 

outcomes of death, MI, stroke, and renal failure / dysfunction are provided below.  

 

E-Figures 2a-2d: Cumulative Probability Plot for Treatment Rankings by Outcome Measure 

LEGEND 

 
Figure 2a: Mortality Figure 2b: Myocardial Infarction 

 
 

Figure 2c: Stroke Figure 2d: Renal failure / dysfunction 
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