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Table 1AS: Studies that report adequate data on bleeding rates and blood product transfusion in severe or massive bleeding episodes
in cardiac surgery (according to the universal definition), that were analyzed in the review regarding massive bleeding in cardiac sur-
gery. The first 17 studies in the table are research articles. The last five studies are interesting case reports that report adequate data.

Study 3Pe T type of surgery [ Aim of the study Transfusion criteria Groups Group dividing char- TNo pTpts in T~ Results - Stgnificant |
Prospec-. g RBC if Het <25% in pts with good EF Soncclol mst after heparin
o All cardiac Investigate whether [+ RBC if Het <30% in pts with EF <30% oremergency || o bleeders 1250 reversal can identify
1 |Bischof, 2015' | v, Lo Sonoclot can identify operation 2 Blesdos Drain output >800 ml/4h |3 30 bleeders (cutoff points:
ot gery bleeders + As per institution protocol for the rest blood products and | ACT: 273 s, CR: 7.8,
L 18)
Bleeding management
Prospec-
i - stasis s protocol (blood products
‘;)"]f;‘é‘:é‘ Reduction in blood |+ Hemostatic protocol (PLT, FFP, crvoprccipildlc) I, Excessive bleeding (EB) '("g‘l‘c‘é‘;::*"]&‘gm (if plus factor concentrates)
Greilich, 2015° | | - | Complex cardiac | products transfusion by |+ RBC: Het >21% on CPB, >24% post CP! : ive 8 ( ding Rate p 1.EB: 27 based on Hemostasis score
2 interven- No-excessive bleeding | protamine: >600 mL/h, . L ¢
e surgery adhering to pre-defined |+ Het up to 30% if: rapid blood loss, sditonal hemodilu- PAcs e pockira |2 NOEB: 16 [could identify and treat 78%
feanibilit protocol tion, inadequacy of oxygen delivery, low SvO, e “iml"” e of patients with excessive
g Y q bleeding, 22% had bleeding
Y refractory to protocol
ANSM guidelines (2012-2014, 2015) : F&‘I/k""ses‘ up © R
For RBC: Hb 7 =10 g/dL depending on co-morbidities Teduse mortality in
Prospec. Effectiveness of | For FFP (15 ml/kg): e encive blccﬁin
e All cardiac sur- | certain plasma doses in [+ microvascular bleeding despite adequate reversal of hepa-| | pociii o pep 1. 562 tonts &
3 | Doussau, 2014 o | gery (including | reducing mortality in rin and adequate platelet number (>50 x 10°/L) and func- [ 1- ] Transfusion of FFP P
observa- y P A 2. Not receiving FFP 2.405 + EuroSCORE, INR,aPTT
brervi™ | wansplantations) | excessively bleeding tion O RBC tanaie
patients + Laboratory evidence of clotting factors deficiency (<40%, e o o poon
or INR >1.8 or aPTT >ratio >1.8 with normal TT) i
lependent predictors
«  RBC:FFPat I:1 for aortic aneurysm rupture vy
- ~ T bleeding score: 2-3 - randomization 10 Ticrvention —
Estimate the relative |, e - . Administration of 4 g of
Prospec- | ) efficacy of Fibrinogen Additional treatment: if bleeding >200 ml/h > transfu- |} * gandomization to . Fibrinogen concentrate
Tanaka, 2014* am'e‘ifén, V“"'es;‘: ;‘;‘V“PI“ or PLT Ssupplemen- |, f‘f‘;;‘LT <100 % 10%L -> 1 apheresis unit of PLT Fibrinogen concentrate :;]‘;‘r‘:s‘:*;i‘“";: ﬁf“;L'T é {8 achieves plasma levels
poie aery tation inseverely |1 1opoe 51X EEn P 2. Randomization to PLT P of >2 g/L and mitigates
bleeding patients |3 [LNRIEO S P s erC) bleeding
Preoperative APT 15
To examine the cor- Allogencic transfusions were based e lab associated with increased
relation of antiplatelet ogencic transfusions were based on routine laboratory bleeding and greater
Retro- therapy before CABG measurements of aPTT, ACT, and INR, fibrinogen, Hb transfusion requirements
spective, [ CABG +aortic | with postoperative |, : - 1. Patients on APT APT with 5 days prior | 1. 1132 after CABG. Clopidogrel
5 [Kremke, 2013* | Ghoorval | valve surgery | bleeding, transfusion Use of blood products was based on hemodynamic 2. Patients without APT to surgery 21132 exposure is associated
) and physiological data, the rate of blood loss and the :
tional and adverse cardio- and physiolos with greater reoperation
vascular + Hbtarget level tended to be higher with increasing patient age. rates and is an independent
events B e SIng ¥ g tisk factor for severe
e <24% Tor RBC The s ot ow dose
Retro- . . INR >1.3 for FFP . : Ia in propensity-matched
Andersen, spective, | /Aortic surgery | To investigate efficacy |, piT 2150 x 10/L for PLT 1. Received rEVIla Administration of low |} 4 patient groups, improved
6 o with or without | of low dose rFVIla in b o . v dose rFVIla to stop o BT ovee
2012 observa- DHCA stonpine bleedir, «  Fibrinogen <2 g/L for Cryoprecipitate 2. Did not receive rFVIla blecdin, 2.44 postoperative hemostasis
tional PpIng € |+ rFVIIa (10-20 pg/kg) in bleeding did not stop with the g with no apparent increase
above treatment in adverse event:
Retro- Safety of VI |+ pevuistent, masive, and lifehratening hemorrhage in 1FVIla does not increase
S 2| spective, All cardiac ' yolrhviia p , massive, and hife-t ng hemorrhage ir 1. tFVila — 1236 mortality of likelihood of
7 | Chapman, 2011 when used in massive non-hemophiliac patients in a non-futile setting, with an Administration of rFVIla
observa- surgery blecdng anerial pH T, 2. NorFVila 2,213 thrombo-embolic events
tional erial pH 272 i 1520 min if i, and r:a] failure
ge, weight, Preoperative
- « | Retrospec- . To produce predictive 1. MT (massive transfusion . . . Hb, CPB time, emergency
g | Williams, 201" | e gheer. | Aortic surgery | o el for massive ASA guidelines, Anesthesiology. 2006:105:198-208 2. No-MT (no-massive | Transfusion of =3 units | 1. MT: 49 status and re-sternotomy
with DHCA o . RBC within 48h 2. No-MT: 119
vational transfusion transfusion) are independent predictors
ROTEM based or: TR s
Prospec- Effect of ROTEM . INR >1.5 or aPTT >60s for FFP o 44% decrease in .illogcm;,
o |Sirdauskas. tive, Aortic sureery | transfusion require- |+ PLT <100 x 10'/L for PLT ) ROTEM Useof ROTEM 137 transfusions and massive
controlled ments + Fibrinogen <1.2 g/L for fibrinogen g - transfusions (from 35%
. a in <R0% for TXA 19%)
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e Allcardige | Effectiveness o differ- 2. 41-60 pgkg Requiring FVIato |2 107 differences in the rate of
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13 | Wasowicz, fveomeer. | Alleardine | FEREC N ding [+ Use ot antifibrinolytics I Responders Requiring rFVila or - 1.28 activated TEG were
surgery u : ! 2. ceding |2 10 less likely to respond to
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+ INR,aPTT <xL.5 of normal rEVITa than those wit
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‘Mcdian clapsed ime
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14 | Karkouti, fearohee | Al cardiac ness and safety of (5-12), 10 (10-15) PLT, >0 (0-10) Cryoprecipitate were [ 1. Received rEVIla Rescue use of rFVITa for 3200 ke N
2008 surgery rFVlla use in massive transfused 2. Didno receive rFVila ding g ponders to 1t
vational bleedin + Per Canadian national guidelines for use of tFVIla 120000 pts - 380 patients (78%)
2 8 received < 5 RBCs within
24 hous post
To describe demo- Pis with uncontrolle
graphic and operative |1 ForRB 65 vears o " hemorrhage had more
I d Prospec- Al cardia parameters of patients |1 116 =330k 10T Pe NP A d I, Notmassive bleedi 187 multiple procedures and/
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2008 surgery ed 1. For FFP: TEG guidance 2. Massive bleeding 2.17 ¢
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necessitated orcryo ) bypass times, more DHCA
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AR e
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Prospec- Production of a . RBC: Het >18-20% on CPB, > 24-27% post CPB Production (in 60% of pnon elective, CP% time,
16 | Karkout, tive, All cardiac prediction score for [+ FFP:INR >1.5 1. Training set the pts) and validation | 1. 6631 reulstory et fme.
2006'¢ observa- surgery massive bleedingand |+ PLT: PLT <50-80 x 10%/L or continued microvascular 2. Validation set (in 40% of the pts) of [ 2.4016 . 3" Het :‘ycpnb nd hish
tional transfusion bleeding the score adir Het on L5 and hig
blood lose surgeon can
rFVIla
predict massive blecding
and
Evaluationofa |, . . )
Prospec- protocol in reducing Hb <6 ¢/dL in CPB or <8 g/dL post CPB for RBC 3. Receiving Clopidogrel : ) Strict transfusion
17 | Chen, 20047 | tive, obser- | CABG surgery | transfusions in patients [~ INR >1.5 for FFP 4 Not receivin Clopidogrel with 5 days | 1.45 algorithm can reduce the
d e, ¢ : gery nstusions in p: «  Aggregometry ADP response <50% or PFA 100 A 2 from surgery 2.45 transfusion requirement
vational with recent intake of |, CT =128 s for PLT Clopidogrel for all blood components.
clopidogrel - P -
y Type of - — — . Group dividing char- | Noplpisin | Results - Significant
Study oy, | Type of surgery | Aim of the study Transfusion criteria Groups  cteristie ot el sariables fr outcome
- tran
. . Case . ! Massive bleeding [+ INR, Factor V and XIII levels, ROTEM, TT, aPTT, anti ! . One patient on preopera- et
i -
1 |Stein, 2014 fopont | Aortic dissection e o dabigatran Massive transfusion Pe dibigmian 1 with RRI resled in e
- - - - Bleeding from dabigatran
Warkentin, Case Aortic valve < bleeding , . One patient on preopera-
2 19 . INR, TT, aPTT, anti Ila - dabigatran Massive transfusion » 1 ingestion could not be
2012 . report surgery reatment tive dabigatran ingestion coud Hotbe.
etrospec-
tive, ob- All cardiac Effectiveness of rFVIla Requiring rFVIla to rFVlla effectively con-
3 |Barua, 2011 | servational administration in [+ Per institution protocol Uncontrolled bleeding quiring 10 trolled bleeding without
ser surgery § i ; control bleeding rolled bleeding withou
case report controlling bleeding adverse complications
+ Non-red cell support according fo Coag screenTirst TFVITa 15 @ safe and
cycle of U platelets, SU FFP, and U cryoprecipitate dramatically effective for
Series | omplex cardiac + Repeat coagulation screen coagulopathic postopera-
4 |Bishop, 2006 | of case Doy Review of rFVIlause |+ If abnormal or persistent excessive blood loss—hematol- Uncontrolled bleeding Received rFVIla 12 tive hemorrhage in cardiac
reports ogy consultation surgery. The exact timing
+ Second cycle of U platelets, SU FFP, 5U cryoprecipitate of administration, is yet o
- Porsistont excessive bleeding o
van de Garde. Series | Aortic surgery = | Uncontrollable bleed- R ) kﬁé‘.ﬂ?.ii.(ﬁvﬁ“ﬁé:‘.{oiﬁiis
5 5006 . of case N H Per institution protocol Uncontrollable bleeding Received rFVIla 7 e
6 reports valve + CABG ing treatment in severely bleeding cardiac

urgical patients,

RBC: Red Blood Cells, Hct: Hematocrit,

EF: Ejection Fraction, ACT: Activated Clotting Time, CR, PF, PLT: Platelets, FFP: Fresh
Frozen Plasma, CPB: Cardio-Pulmonary Bypass, SvO2: Mixed venous oxygen saturtion, ANSM: Agence Nationale de Sécurité du
Médicament, FRACNE, Hb: Hemoglobin, INR: International Normalized Ratio, aPTT: activated Partial Thromboplastin Time, TT:
Thrombin Time, EuroSCORE: European System for Cardiac Operative Risk Evaluation, Fib: Fibrinogen, APT: Antiplatelet therapy,
CABG: coronary artery bypass grafting, rFVIla: Recombinant activated factor VII, DHCA: Deep hypothermic circulatory arrest,
ASA: American Society of Anesthesiologists, MT: Massive transfusion, ROTEM: Rotational ThromboElastoMetry, TEG: Throm-
boElastoGraphy, Cryo: Cryoprecipitate, BSA: Body Surface Area, ADP: Adenosine DiPhosphate, CT: Clotting Time, anti-Ila: factors
counteracting activated clotting factor II, RRT: Renal Replacement Therapy, U: Unit(s).
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Table 1BS: Characteristics of the severe, massive or excessive bleeding and transfusion groups in the studies listed on Table 1AS (studies
that report adequate data on bleeding rates and blood product transfusion in severe or massive bleeding episodes in cardiac surgery).

No Total blood ra'oeo (m:‘/;s Total blood Re-explo- Fibrino- | Cryoprecipitate
Study ~0 | toss (median " | RBC (median) | FFP (median) RBC:FFP | PLT (median) | product P Death Yopreeip DDAVP pcC fFVIla | FXIT
patients or mean) mean + units ration gen (units)
SD)
10204112
04+1.0g 547836 1U
Bischof, 250 hours Mean: 1.8 £4.8 Approx.: 18:1 | 0.3+0.9 104%) | 20%)
215" 5o |24snivz| M [Meaniss0 Approx: 1&:1 | 12215 NAC oo | e | P44 NA NA- | 1800£1.2711Y NA-INA
hours
Trespond- (respond-
ersnon- | (fesponders- ers-non-re-
Greilich, respond- non- 1420957 (1 -non- responders) responders) (responders-non- sponders) 5 no-responders
2015* P responders) A non-responders) responders) P P . 1(17%) 1(17%) - responders) P NA (83%), dose 25- |NA
g | 0SS | min PR s Ll upto 175:1 [ 1-3.5 apheresis 20 10-3 pts 60 pekeldone
ver | 0 (approx) units (dose: 24 Heky
—6) )
Tellsaver Pareemtgeor [~ o Perccniage of .
Doussau, | 965 (562 | salvaged blood pis transfused o pts transfused , )
2014 240 | > 1000mh NA withRBc. | Fsfused i FEP: NA eI NA |215222%) [109(113%) | NA NA NA NA NA NA
18.4% 100% s811% 48.5%
i ToaTdomer
Fib: 925 (500- prox. 2500, Fib: 0, (0-6) | exposures: Fib: 0, (0-1600)
1693)/12h (07000 ml | Fibs 0, (0-2400) ml apheresis units | Fib: Fib: 1710 | Fib: 0% ml
.
Tanaka, 20141 20 PLT: 1315 NA PLT: Approx. | PLT: 700, (0-2250) ml NA PLT:2,(1-6) | (0-133) | PLT:2/10 | PLT:0% NA PLT: 400, NA NA NA NA
(653-2965)/12h 3100, (0-4500) apheresis units | PLT: 16.5 (0-1200) ml
| (PLT) (1.0-39.8)
T 103 T 06 T 609 T
Kremke, 59 | 989mlinicu (CLOP) [ 4174780 ml (CLOP) | 118:1 (approx) | (CLOP) 10.2(CLOP) )
2013 239 |ni2mtinicu| M| 507:913ml | 453884 ml (DUAL) | 0.98:1 (approx.) | 367496 ml NA 5 puany | SO0 | NA NA NA NA NA NA
(DUAL) (DUAL)
otal post-
Total intra-op- | operative: | Intra-operative: . Intra-operative: . Median: 32 pg/
%‘f;'se"’ 44 | erative: 750 ml | 570 ml/12h | 1050 ml (range: l;‘?‘gs":_”;‘%z;g?g) 051 600 m (range: NA 0 1(23%) NA 100;113?;@& NA NA ke (range: 1643 |[NA
(500-1200) | (range: | 700-1750) e 598-800) ugkg)
T 398-846)
zm“l"f““' 235 NA NA 47 4 117:1 9.2 singleunits | NA 26(11%) | 18(7.7%) | Na NA NA NA Mean: 6.5+ 3.8 [NA
’ T030 = 864
Williams, /1204715 | 1050 + 864
s + . s uni . , 0 "
2011 9| emet | 112 6 1 0.54:1 |5 apheresis units | 22.(18-31) | 21(43%) | 2(4%) NA NA NA NA 5(10%)  |NA
aver
SO0 apheresis units. 20e
ROTEM: | 890/24h (range |~ (range 60 (range o Conge | 90 ange (range 01U (range
Girdauskas, | 27 | 600-1250) | 380-950) | 20-130) | 3.0 (range0-12.0) 21 o O)g 20300) | 5(19%) | 4a5%) | 2030 . . 0-2000) 3000 Taw |
2010° Control: | 950/24h (range | 680/12h | 9.0 (range | 8.0 (range 4.0-18.0) L1l 20 | 1606mee | 7% | same) | 206 U (range 2(7%)
29 | 650-1400) | (range 40-140) s ()g) 9.023.0) (range 2000-3000)
450-1000) i 20-3.0)
IR UE TOS) 70
(1-4) -1
» SE | s [amocors | 2GS0 707%) 10-10)+0(0-5) 1< 40 ugke
107 boyer | 0104204 [appoxoss | 0" 15 (14%) 5(0-10)+0 (0-1) 241-60 kg
Willis, 20100 | 104 NA NA s 6(4-10)+2(0-5) | Approx: 1:1 0 NA NA 17(16%) | NA [50-9+002)| NA NA 361-80gkg  [NA
368 66-9)+2 6(4-10)+2(0-4) [Approx: 1:1 30541 67 (18%) 8(0-10)+0 (0-5) 481-10 kg
183 05 7(4-10)42(0-5) | Approx: 1:1 02 36 20%) 8(0-10)+0(0-6) 5100 gkg
7(4-10)+2 30-6)+1
(1-6) (©-3)
Blecding: . . Bleeding: 45 | Bleeding: 17
1,669 (= 1170) Blecding: 4.5 - Bleeding: n =19 ¢ ¢
Christensen, | 76 mliéh (38) | Blecding 4152) (25.0%) (92%) | (@24%)
i NA o Not bleeding: 0.3 1L1:1 o NA Not Not NA NA NA NA NA NA
2009" 1112 | Not bleeding: Not bleeding: 1.6) Not bleeding: n bleeding: 38 | bleeding: 61
472.(£873) 09 (£19) h =19.(1.7%) < <
S (3.4%) (5.5%)
Before7.6 % . ; Before: 6.04 Before: 16.1
%%s;d 9 NA NA | 68Afler3s i:c"_e 67?373; :” prox: ;: ! 12 NA | n(usw) | 21026% | Na £199 NA NA 562£265  [NA
+47 e pprox: = After: 1.07+1.9 After: 8.1+24.6
Ee ore 1l \ a:
Res: 433
(260-545) Belore BV | etorerivita: | Before Vit | U FSV{IO“) Before
55| NResi 1063 PR Res: 6.5 (4-9) Res: 0.84:1 NRen 10 tFVIla:
Wasowicr (505-1275) NRew 7 (o0 | NReSBE10) | NRes 0871 (1015) 36% vs 20%
oo AfterFVIla: | NA g NA NA NA NA NA NA NA NA
o | Res280- JrS— After rFVIla: AfertFVlla: | oo After
618) /12 Rew (1) Res: 0(0-0) Re: Rest0(0-0) tFVIla:
NRes: 470 o NRes: 2 (1-4) NRes: 1:1 N 0% vs 33%
(100-1000) NRes: 2 (1-5) NRes: 5 (0-10)
12
Kartoutt Median: 62 ng/
50 NA NA 13 (8:20) 12/(8-20) LI 0(10-25) | 55(40-84) | 259(53%) | 15932%) | NA 10/(0-20) NA NA 2 (range 40-89 | NA
P 3 821 2(8-2 2 8 9 9(3 (0-2 k 9
pgrkg)
Trowbridge Cellsaver 6.5+8.7 single
€| 17 |salvagedblood:| N 54435 8655 0.62:1 %51 Sing NA NA NA NA 114294 NA NA 17(100%) | 100%
2008 units
30462104
Percentage of
Karkouti pts transfused
06 476 NA NA | with>5RBC: NA NA NA NA [ 18709%) | 5902%) | Na NA NA NA NA NA
8.7%,
9= T5% > LRBCALL TOE T Tsingle
Chen, 20047 | 45 " NA 4306 10206 431 T 4000 | 12% | NA NA NA NA NA NA
Bl Dﬂa 0SS
No | Towlblood 1} i Total blood | g plo- Fibrino- | Cryoprecipitate
Study ) loss (median " | RBC (median) | FFP (median) RBC:FFP | PLT (median) | product : Death ’ DDAVP pcc fFVIIa | FXI
patients | mean + s ration gen (units)
SD) 00
U+
Stein, 2014 | 1 >3750ml | Very high 55 36 1.52:1 20single units | 111 X2 1 8¢ NA 40pg 17,000 IU Mean: 7 mg S\YJI;”
2000
Wark TS0l U
s
20:'2,3"““' 1 |>7000ml e 2% 2 Li8:1 S apheresis units | 73 No No NA 50 No No Mean: 21,6 |No
TRSST "
163.9/6h 196415 8"1110& ,(18%)’
Barua, 2011 | 10 NA mL NA NA NA NA U>d4s NA NA NA NA NA 6Sugkg  |NA
(25%), then
>405.6+ 06U e
50.5 mi/6h T
Nore
Bishop Mean: 743 Bﬁ“zgpl\g)[a: Be""?l'glg‘;: 187 Before: 0411 | Before tFVI: e"fx;’[‘;"" Before: 19.5
, 70- - 041: . "
20067 12 ;I;ga‘;g;) NA After tFVIla: | After tFVILa: 015 | After: 0.53:1 :ﬁig%’?o NA sopped | V12O | NA [(&:::) NA NA 100pghe  |NA
’ 0.08 (0-1) 0-2) g bleeding in :
the OR
Vel &30 o
(550-1700) S(0before |0 e 2(1-2) before exploration
vande Garde, | plus NA treatment + et 0751 before | teatment+ | ntotal: 14 | VIR | A A NA weeln [
2006* 3400 (960- 0/(0-2) post treatment 0(0-0)post | (13-31) | stopped ngke
0(0-0) post reatment ped
6000) ml form treatment treatment bleeding in
cell saver the OR

Approx: Approximately, RBC: Red Blood Cells, FFP: Fresh Frozen Plasma, PLT: Platelets, DDAVP: Desmopressin acetate, PCC:
Prothrombin Complex Concentrate, rF'VIIa: recombinant Factor VII, FXIII: clotting Factor XIIL, pts: patients.



HIPPOKRATIA 2016, 20, 3

Table 2S: Prediction models for perioperative bleeding of any magnitude in cardiac surgery, found in the literature.

(2-4%)

Score: 1-2, 8% probability
(7-10%)

Score: >3, 21% probability
(18-24%)

Low zone

Score: 4, 33-41% approx,
Low zone

Score: 6,37-47% approx,
Medium zone

Score: 8, 47-55% approx,
Medium zone

Score: 10, 50-57% approx,
Medium zone

Score: 12, 55-63% approx,
Medium zone

Score: 14, 58-65% approx,
Medium zone

Score: 16, 67-73% approx,
High zone

Score: 18,72-77% approx,
High zone

Score: 20, 77-80% approx,

High zone

Score: 1,20-39%, Low risk
Score: 2, 40-59%, Intermedi-
ate risk

Score: 3, 60-79%, High risk
Score: 4-8, 80-100%, Very
high risk

Variable Any RBC Transfusion model* BRiSc* TRACK* TRUST* LITMATHE-CABG” TRS-CABG*
(Odds ratio) (points) (points) (points)
(points) (points)
Age Age per 10 year 129 <75 years 0 >67 years 6 >65 years 1 >70 years 1 >74 years 2
Age per 10 year® 1.03 >75 years 1
Gender Female 1.76 - - Female 4 Female 1 Female 1 Female 2
Weight, Height per 10 om 0.96 BMI>25 0 Weight <60 2 Weight <77 kg 1 R R BMI <24 2
height, Weight per 10 kg 085 BMI <25 1 kg (female) 2
BMI Weight <85 kg
(male)
Preopera- Preoperative Hb in g/L if CPB 071 - B Het - points 1-13 Hb<13.5 g/L. 1 Hb<I1 gL 3 Low RBC mass 2
tive Hb Preoperative Hb in g/L if no CPB 0.60 per each value <1500 ml per
(%) <40% nomogram
(max 13
points)
Previous Previous cardiac surgery 174 B B B - Previous cardiac 1 Previous cardiac 2 Previous cardiac [
cardiac surgery surgery surgery
surgery
Type of Operation type by sex: CABG or single valve 0 Complex 7 Non-isolated surgery 1 - - - -
operation Female and CABG only 1 All other surgery types 1 surgery
Female and valve only 0.85 No Aortic valve 0
Female and other only 059 disease 1
Female and CABG + valve 1.66 AV Stenosis, regurgi-
Female and CABG + other 1.05 tation, or both
Female and valve + other 0.83
Female and CABG + valve + other 1.16
Male and CABG only 1
Male and valve only 1.05
Male and other only 114
Male and CABG + valve 238
Male and CABG + other 1.70
Male and valve + other 122
Male and CABG + valve + other 2.16
Major aortic procedure 2.02
Status of - - Elective 0 - - Non-elective surgery 1 Emergency operation 4 Emergency 4
operation Urgent or emergency 1 Urgent operation 2 operation 3
Urgent operation
Serum (Serum creatinine in pmoles per 212 - - B B Serum creatinine > 1 Serum creatinine > 1 Serum creatinine 1
Creatinine litre)/100 089 1.36 mg/dL 1.6 mg/dL >1.8 mg/dL
(Serum creatinine in pmoles per
litre)/100)*
LV EF% Good (> 50%) 1 - - - - - - Left ventricle EF <0.35 3 Left ventricle 2
Moderate (30 - 49%) 1.09 EF <03
Poor (< 30%) 1.40
Shock state Cardiogenic shock 238 - - - - - - Cardiogenic shock 3 Cardiogenic shock 3
TABP used preoperatively 1.82
Previous Previous neurological accident 128 - - - -
stroke
Diabetes Diabetic on medication 113 - - - - - - Diabetes (insulin 1 Diabetes (insulin 1
mellitus dependent) dependent)
Previous MI at < 30 days before operation 137 - B R B B R R R R R
ML
Use of CPB CPB used at any point 233 - - - - - - - - - -
Peripheral - - - - R - - - R R Peripheral vascular 1
vascular disease
disease
Preop- - - - - - - - - - - <4 g/dL 1
erative
albumin
Least- 0-5 20-32 0-8 0-19 0-22
Maximum
score
Predictions Logistic calculation Score: 0, 3% probability Score: 2, 25-35% approx, Score: 0, 0-19%, Baseline risk NA Score: 0-1, 26% approx.,

Low risk

Score: 2-6, 67% approx.,
intermediate risk

Score: >7, 96% approx.,
High risk

BMI: Body Mass Index, Hb: Hemoglobin, Het: Hematocrit, RBC: Red Blood Cells, CABG: Coronary Artery Bypass Grafting, EF: Ejection
Fraction, IABP: Intra-Aortic Balloon Pump, MI: Myocardial Infarction, CPB: CardioPulmonary Bypass.
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Table 3S: Prediction models for severe or massive perioperative bleeding in cardiac surgery, found in the literature.

Variable Karkouti et al'® LVBT* Williams et al® Bedside Risk Score (BRS) — BRiSc*
points 0dds ratio Odds ratio
points
Age 70-80 years 0.5 Age per 10 yr 1.22 - - 60-69 years 3
>80 years 1 70-79 years 6
80-89 years 9
90-99 years 12
Somatometric data BSA: 1.5-1.9 m* 0.5 Weight per 10 kg 0.86 - - BSA: <1.5m? 12
BSA<l.5m? 1 BSA: 1.5-1.59 m? 11
BSA: 1.6-1.69 m? 10
BSA: 1.7-1.79 m? 9
BSA: 1.80-1.89 m* 8
BSA: 1.90-1.99 m* 7
BSA:2.00-2.09 m* 6
BSA:2.10-2.19 m? 5
BSA:2.20-2.29 m? 4
BSA:2.30-2.39 m? 3
BSA: 2.40-2.49 m* 2
BSA:2.50-2.59 m* 1
BSA: >2.60 m? 0
Preoperative shock Preoperative shock state 1 TABP used preoperatively 1.94 B - TABP or inotropes 4
Preoperative platelet count PLT 100-150 x 10%/L. 0.5 - - ADPi (ADP inhobitors) without GPIIb/IlTa 6
PLT <100 x 10%/L. 2 ADPi + GPIIb/Illa 10
Preoperative Hb Hb 11-13 g/dL. 0.5 Preoperative Hb in g/dL. 0.71 Preoperative hemoglobin 0.543 - -
Hb <11 g/dL 1 (per 1-g/dL increment)
Type of surgery complex procedure 05 Major aortic procedure 261 - B - .
CABG only 1
Valve only 117
Other only 1.66
CABG + valve 2.73
CABG + other 2.07
Valve + other 1.52
CABG + valve + other 243
Status of operation Non-elective surgery 0.5 Urgency x MI: Emergency 4.02 Emergency (no resuscitation) 6
No MI + not urgent 1 Emergency — salvage (with resuscitation) 13
MI + urgent 1.84
MI + not urgent 1.90
No MI + urgent 1.69
Surgeon High blood loss surgeon 0.5 R -
Previous cardiac surgery Re-do surgery 1 Previous cardiac surgery 225 B B Previous cardiovascular interventions 5
DHCA duration Circulatory arrest: 0-30 min 0.5 - -
Circulatory arrest: > 30 min 2
Duration of CPB Duration: 120-180 min 1 CPB used at any point 337 Duration of CPB (per 1.15
Duration: > 180 min 2.5 10-min increase)
Lowest Het in CPB Het: 18-22% 0.5 - - - -
Het: <18% 1
Gender - - Female 1.12 - - White race 0
Non-white race 2
Male gender 5
Female gender 0
Renal function , B Chronic dialysis 029 , B Serum Creatinine: < | mg/dL 0
(Serum creatinine in 1.97 Serum Creatinine: 1-1.9 4
Mmoles/L)/100 Serum Creatinine:2.0-2.9 8
Serum Creatinine:3.0-3.9 12
Serum Creatinine:4.0-4.9 16
Serum Creatinine:> 5.0 20
No Dialysis 0
On dialysis 11
Previous neurological B B Previous stroke [BE) B B
accident
Diabetes mellitus - - Diabetic on medication 1.22 - - No Diabetes Mellitus 2
Diabetes Mellitus 0
LV ejection fraction - - EF category: - -
Good (> 50%) 1
Moderate (30 - 49%) 118
Poor (< 30%) 1.05
Preoperative MI - - MI within 30 days from See: status - - Diseased vessels < 3 0
operation + urgent status of opera- Diseased vessels > 3 2
tion
Total score 0-14
Predictions Score <2.5, Low risk (5%) Logistic Logistic Risk for re-operation
Score: 2.5-4.5, Intermediate risk
(27%) BRS: 0-12 -> 1.25% approx. BRS: 22 ->2.25%
Score >4.5: High risk (58%) BRS: 13-14 -> 1.6% approx. approx.
BRS: 15 -> 1.7% approx. BRS: 23 ->2.4%
BRS: 16-17 -> 1.8% approx. approx.
BRS: 18 -> 1.9% approx. BRS: 24 -> 2.65%
BRS: 19 -> 1.95% approx. approx.
BRS: 20 -> 2% approx. BRS: 25-26 ->
BRS: 21 -> 2.1% approx. 2.8% approx.
BRS: 27 ->3%
approx.
BRS: 28-30 >
3.6% approx.
BRS: 31-84 >
4.9% approx.

BSA: Body Surface Area, IABP: Intra-Aortic Balloon Pump, PLT: Platelets, ADP: Adenosine Di-Phosphate, GPllb-llla: Glyco-Protein llb-Illa, Hb:
Hemoglobin, CABG: Coronary Artery Bypass Grafting, MI: Myocardial Infarction, CPB: Cardio Pulmonary Bypass, Hct: Hematocrit, LV: Left
Ventricle. EF: Ejection Fraction.
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Table 4S: Factors that affect mortality after massive transfusion in cardiac surgery, published in the literature.

Variable Studies
HR, [95%
Dyke et HR/OR, [95% . N OR, [95% confidence N OR, [95% confidence
N N Doussau et al’ confidence Karkouti et al* . Karkouti et al'* A
al confidence intervall, (p) B interval], (p) interval, (p)
intervall, (p)
R UDPB 2,18, [1.55-3.07], (<0.1 R R > 5 units RBC / 24h 8.1, [3.9-17.0], (<0.1 x 10%) B B
Severity of bleeding
class X102
3.6-5.9vs.<3.6 0.9,[0.3-3.5], (<107) - - - -
EuroSCORE - 59-9.5vs.<3.6 0.8,[0.2-2.5], (<107)
95183 vs. 3.6 1.8,0.5-6.3], (<107
>183 vs. <3.6 2.5,[0.96.7], (<107)
Preaperative INR - - INR>12vs.<12 17, [1.2-2.5], (10) INR> 1.2 1.9, [1.2-3.0], (<04 x 10%) - -
aPTT ratio - - aPTT ratio > 1.2 vs. < 1.2 16, [1.2-2.2], (10) - B N N
5-6 units (vs. <4) - - > 10 units RBC before treatment 24, [14-40]
. 22,1337, (<107)
RBC transfusion - - >7 units (vs. <4) 29, [1652], €10 > 10 RBC with 24h of treatment 8.9,[3.6-22.0]
- 2. 6-10 RBC with 24h of treatment 2.6,[1.3-5.1]
Age - - - - > 70 years 1.6, [11-2.4], (<0.2x 10T) > 50 years 26,[13-54]
Urgent status N - - N Urgent surgery 2.0, [1.3-3.1], (<02 x 10?) - -
Previous cardiac - N Yes 2.1, [1.3-3.4], (<02 x 10%) R R
surgery
. N - - Duration of CPB in 1.007, [1.004-1.011], In min 1.003,[1.001-1.006]
Duration of CPB - X
minutes (<0.1 x10%)
DHCA - - - - Circulatory arrest: Yes 24,[1.3-43], (<0.5x10%) - -
Weaning for CPB - - - - Inotropes or IABP 3.0,[1.7-5.6], (<0.2 x 10%) - -
Re-exploration - - - - Yes 3.5, [1.7-74], 0.6 x 10°) - -
B B Low-output syndrome 10.1, [65-15.7], (0.1 x 10%) Requiring hemodynamic support 27,[15-49]
. . (CI<2.2 Likg/min, + Unstable before rFVIla 22,[1.3-3.6)
Peri-operative shock -
medications or IABP
for > 30 min)
Neurologic status - - - - Stroke 13.2,[5.3-33.21, 0.1x 10%) - B
B B RRT 13.8,[8.1-23.3], (0.1 x 107) creatinine > 100 pmol/L in 17,[11-2.8]
Renal function - - women or > 110 umol/L in
men; or on dialysis
Pulmonary - N Pneumonia, ARDS, 2.5, [1.34.6), (<0.4x 10?) R R
complications re-intubation
B B - - pH<72 79,[27-233]
pH before intervention - - 72<pH<73 3.1,[1.5-6.3]
73<pH<74 2.0, [1.1-3.6]

HR: Hazard Ratio, OR: Odds Ratio, UDPB: Universal Definition of Perioperative Bleeding, EuroSCORE: European System for Cardiac Opera-
tive Risk Evaluation, INR: International Normalized Ratio, aPTT: Activated Partial Thromboplastin Time, RBC: Red Blood Cells, CPB: Cardio
Pulmonary Bypass, DHCA: Deep Hypothermic Circulatory Arrest, IABP: Intra-Aortic Balloon Pump, CI: Cardiac Index, rFVIIa: Recombinant
activated Factor VII, RRT: Renal Replacement Therapy, ARDS: Adult Respiratory Distress Syndrome.
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