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Mortality Trends in Pediatric and Con Qﬁltal

Heart Surgery: An Analysis of The Sgc.'lety
of Thoracic Surgeons Congenital Irkgart
Surgery Database 5 |
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SCORE Procedure exemple Model based Mortality
STAT-1 ASD repair 0,3% (0,1 — 0,5%)
STAT-2 TOF repair (ventriculotomy transannular patch) 4,2% (2,4 - 6,4%)
STAT-3 Arterial Switch Operation 4,8% (3,9 -5,7%)
STAT-4 Ross Kono procedure 9,4% (5,8 — 13,9%)
STAT-5 Norwood operation 23,6% (21,9 — 25,3%)

Incidence and risk factors for important early morbidities
associated with pediatric cardiac surgery in a
UK pupulatlon

Brown KL and al. J Thorac Cardiovasc Surg. 2019

In previous work ...
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Transfusion Sﬁategles for Patients
in Pedlatmf: Intensive Care Units

Jacques der26,§ N ENGL ) MED 356,16 WWW.NEJM.ORG APRIL 19, 2007

CONCLUSIONS @‘0%

In stable, critically LJJ hlldren a hemoglobin threshold of 7 g per deciliter for red-cell
transfusion can ogﬁéf::rrs-asf'. transfusion requirements without increasing adverse out-
comes. (Contﬁﬂled trials.com number, ISRCTN37246456.)
(\q

Aneﬁua, Blood Loss, and Blood Transfusions in
N@F‘th American Children in the Intensive Care Unit &

(b\%q_?.cot T. Bateman’, Jacques Lacroix?, Katia Boven3, Peter Forbes*, Roger Barton®, Neal ). ThomasS, Bnan\}Scobs’,
& Barry Markovitz®, Brahm Goldstein®, James H. Hanson'?, H. Agnes Li3, and Adrienne G. Randolph?, fo&ﬁ%e

‘Qf(" Pediatric Acute Lung Injury and Sepsis Investigators Network* (\\
&N
Oc}e' AMERICAN JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE VOL 178 2008 @@Q
% L7
© &
TABLE 4. REAS(&{.\FOR FIRST TRANSFUSION BY ORDERING ‘\00
PHYSICIAN (n ¥ 476) 606\
o
Mean No. of Mean @Q«

PICU Transfusion  Pretransfusion \Q,

Events/Child  Hemoglobin, g/d!
No. (%) (SD) [median] (SD) [median]

Low hemoglobin 198 (42) 3.1 (3.5)[2.0] 8.2 (2.4) [7.9]
Unknown 80 (17) 1.8 (2.1)[1.0] 10.4 (3.0) [9.9]

« Augmentation des dgﬁees de ventilation (2,1 jour; p<0,001)

Acute blood loss (gastrointestinal 78 (16) 4.8 (6.2) [2.0] 10.5 (2.5) [10.6] . Augmentatlon debj@ morta“te (OR 11,6 ; IC 95% [1 43-90 9]

bleeding/surgical procedures*)

Cardiovascular insufficiency’ 41(9) 3.6 (3.3)[2.0] 10.4 (2.3) [10.0]

[
Specific technologies? 35(7) 10.9 (8.2) [10.0] 10.7 (3.1) [10.3] :&O
Respiratory insufficiency® 34(7) 29(1.9)[2.0] 9.6 (2.2)[9.5] \S\(\Q’
Bone marrow 9(2) 5.2(5.4)[3.0] 8.8(1.4)[94] (\0)
suppression/coagulopathy 9{2’
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Table 3. Association Between Hematocrit es Stratified by Acyanotic and Aoprotc 1 Cyanotc
Cyanotic Procedures A B,
% Adjusted 74 Q}g\ ‘
& 0dds ratio Global o .
Outcomes Variable {bodzl.evels (95% Cl) P value P value 2.7 \@e? ]
Operative Pnucy:sxnlotlc‘,zﬁK Per 5% increment, 0.88 .150 <.001 {@ / ;
mortality 0@ for HCT <38 (0.74-1.05) . 1  — QQ(D N
©%° Per 5% increment, 1.45 <.001 3 6@}0
O for HCT =38 (1.28-1.65) ‘fg 0.4 &
‘L%yanotic Per 5% increment, 0.94 481 .009 o ' 6‘)(}\
for HCT <42 (0.78-1.13) g 7.4 C Q@ D
Per 5% increment, 1.3% .003 3 o2
for HCT 242 (1.10-1.55) o <> e
Major Acyanotic Per 5% increment, 0.97 .353 <.001 2.71 PR ‘é
complication for HCT <38 (0.91-1.04) Q}“@ §
composite Per 5% increment, 1.21 <.001 1 & S
for HCT 238 (1.14-1.29) N | T
Cyanotic Per 5% increment, 1.01 842 <.001 eb
for HCT <42 (0.92-1.11) ’\0)'4
Per 5% increment, 1.22 <.001 & 30 40 50 30 40 50
for HCT =242 (1.10-1.36) o.’?§9 Hematocrit (%)

R
Postoperative Hematoc;r‘ﬁ and Adverse Outcomes in
Pediatric Cardiac Su:gery Patients: A Cross-Sectional
Study From the Soafety of Thoracic Surgeons and
Congenital Cardlac Anesthesia Society Database
COIIaboratlon &

CONCLUSIONS: H@,‘h hematocrit on arrival to the intensive care unit (ICU) is associated with
increased oper@iﬁe mortality and major complications in pediatric patients following cardiac

surgery. Anqsth Analg 2021;133:1077-88)




Pour la CEC, hem%;ocrlte > 24%.

The influence of hemodilution on outcom ‘anler
hypothermic cardiopulmonary bypass: Bésults of a

randomized trial in infants @ge‘“
<
The Journal of Thoracic and Cardiovascular Surgery b‘ﬁfcemhel 2003
&09
Conclusions: Hmmd:]m@?] to a hematocrit level in wide use for cardiopulmonary
bypass and thought '[Q(\Gﬁl, safe 1s associated with adverse perioperative and devel-
opmental outc umeﬁn infants. .
66 \Q}b\
& &
(\Q"b P
@ &
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&
Randomﬁed trial of hematocrit 25% versus 35% during ‘OQ@"’
hypothermic cardiopulmonary bypass in infant heart surgery s
Q-
The Journal of Thoracic and Cardiovascular Surgery « February 2008 /\0&

'00"

Conclusions: Hemodilution to hematocrit levels of 35% compared \@'f"fh those of
25% had no major benefits or risks overall among infants undmg@‘fnﬁ 2-ventricle
repair. Developmental outcomes at age 1 year in both randum@ed groups were

below those in the normative population. Qo_,~>‘°
9’0
o

P=0.008
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(N=109)
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ANESTHESIOLOGY | ¢

Efude 2ndaire préyye 3 priori d’une étude

Bedside Allogeneic < clinique évaluant I'impact clinique du
Erythrocyte Washing with f lavage des concentrés globulaires avant
a Gell Saver to Remove & transfusion en chirurgie cardiaque adulte

Cytokines, Ghemoknges, and | (en cours d’analyse)
Cell-derived Mlcm\“resmles |

|
A Clinical Feasibility §<ﬂ]dy . Analyse du surnageant de 75 C@R avant et
jan J. Welsby, B.Sc., M%@% , Philip J. Norris, M.D., Ph.D., ﬁ lavage administres au patlent
William J. MauermangeV.D., Mihai V. Podgoreanu, MD ( )
Chelsea M. Conn, Nj.ck§§' Laurie Meade, R.N., Tamara Cannon, R N., |nC| us da ns Ie bras ¢ Iava gé ).
Sheila M. Keatig@, Ph.D., Christopher C. Silliman, M.D., | v 6\
Marguerite K@qrer M.S., Phillip J. Schulte, Ph.D., Daryl J. Kor | MICI"OVESICU'ES 6\)(';\\00
M.D., M.Sc. v'Ligand CD-40 solubl¢
ANESTHESIOLOGY 2021, 134:395—404 o . \5@«
&N (L)) v'Neutral lipids ‘6§°
Point-of- hi f all ic red
b;)(;gd 2elcl:rfeo:vt2;1se ;r;gx?eniiolgf)?em b ‘/C h emo k| ne I |gdé N d 5 Exploratory pathogenic BRMs Primary process evaluated
transfusion-related respiratory Neutral lipids Lung inflammation
complications (WAR-PRC): a protocol \/ Hemoglowhe Ilbre sCD40L Lung inflammation
for a multicenter randomised clinical CCL5/RANTES Lung inflammation
trial in patients undergoing \(\ RBC-derived microparticles NO scavenging
cardiac surgery {b(\o? Cell-free haemoglobin NO scavenging
<

thew A Warner," lan J Welsby,2 Phillip J Norris,® Christopher C Silliman,* Q
o0



ANESTHESIOLOGY | O&&M@Q ’
Bedside Allogeneic &0&0‘& =

Erythrocyte Washing with f  Cell saver CATS, Fresenius i
a Gell Saver to Remove, & o ®

e Predilution avec une solution
Cytokines, Ghemoknge’s, and

| héparinée
Cell-derived Mlcm\“resmles | P
A Clinical Feasibility mdy * Solution de lavage: seruny
lan J. Welshy, B.Sc., M. BQ&% Philip J. Norris, M.D., Ph.D., phySIOloglque \\@eéo
William J. Mauerman@‘h D., Mihai V. Podgoreanu, M. D., 'S

Chelsea M. Conn, Nj.ck§§' Laurie Meade, RIN., Tamara Cannon, RN, | ° Protocole de Iavag%@a Utomathue

Sheila M. Keatig@, Ph.D., Christopher C. Silliman, M.D.,
Marguerite K@qrer M.S., Phillip J. Schulte, Ph.D., Daryl J. Kor |

M.D., M.Sc. * Volume de |aVag*é 4/1

ANESTHESIOLOGY 2021, 134:395—404

- - —— e Délai transfu&onnel imposé = 25’

Point-of-care washing of allogeneic red

blood cells for the prevention of
"

transfusion-related respiratory O
complications (WAR-PRC): a protocol 96
for a multicenter randomised clinical ,\O\)
trial in patients undergoing N
cardiac surgery (\03)
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. Mé(gi«?%ne de la durée de stockage des CGR = 15,5

ANESTHESIOLOGY | * jsd

i . *s65% des CGR transfusés ont des durées de
Bedside Allogeneic < stockage < 20 jours.

Erythrocyte Washing With%@é”éo * Pas de corrélation entre la durée de stockage avec
a Cell Saver to Remove. les différents biomarqueur et/ou I’lhémoglobine

Cytokines, Chemokines, and ' °'c

. i S ~* || existe par contre de différence significative
Cell-derived Micrgyesicles = fonction des solution de conservation (solution-1

S lution-3 lution-5 défa de |
A Clinical Feasibility gtic vs solution-3 vs solution-5) en défaveur de la
Y lution-3 S
& SO U |On' . é;\o
lan J. Welsby, B.Sc., M.Bqﬁ%., Philip J. Norris, M.D., Ph.D., \\Q,Q
William J. Mauermange$1.D., Mihai V. Podgoreanu, M.D., €
Chelsea M. Conn, Nj.cbﬁ' , Laurie Meade, R.N., Tamara Cannon, R.N., (@Q
Sheila M. Keatig®, Ph.D., Christopher C. Silliman, M.D., ] Table 1. Microvesicle Counts and Details of the Microvesicle Cel{g@?ﬂrigin from the 74 Paired Erythrocyte Units Pre- and Postwashing
Marguerite KeP¥er, M.S., Phillip J. Schulte, Ph.D., Daryl J.Kor, | ina Cell Saver $°
M.D., M.Sc. &
@Q Prewash Median Postwash Median
ANESTHESIOLOGY 2021, 134:395—-404 3@ (Interquartile Range) (Interquartile Range) PValue
V- - — «O r . - V- "
— — - — = Total count per microliter % o’ 6,900,000 (4,100,000-20,000,000) 830,000 (330,000-2,800,000) < 0.0001
T . . Cell markers
{:;);2; (Zilizrfi)rvtfsllf;g‘:nilizzgg?eIC Ed P-selectin, activated endothelial cell or plate Iet-de@qﬁ microvesicle 99 (0-350) 20 (0-56) < 0.0001
fusi 1 dp . Glycophorin A, erythrocyte-derived mit:r[r.resicl&q,K 13,000 (5,400-32,000) 4,600 (2,400-15,000) 0.004

transtusion-related respiratory Semaphorin-7A, activated lymphocytes or eg@rocyte-derived microvesicle 730 (300-1,800) 130 (43-310) <0.0001

Eompllcaltl.ons (WARAPRC'V 3 Plr'Ot'OC(il Glycoproten I, megakaryocye/plateletgerived microvesicle 33,000 (21,000-48,000) 6,900 (3,200-17,000) <0.0001

or a multicenter randomised clinica

trial in patients undergoing Most are of indeterminate cellular orig'@@ﬂer Bonferroni correction, a significant P value is < 0.0055.

cardiac surgery (\03)

Matthew A Warner," lan J Welsby,? Phillip J Norris,® Christopher C Silliman,*



ANESTHESIOLOGY

Bedside Allogeneic

Erythrocyte Washing with .+

a Cell Saver to Remove,
Cytokines, Chemokines, and
Cell-derived Micrgfesicles

A Clinical Feasibility §?ﬁdy

lan J. Welsby, B.Sc., M.Bﬁ%., Philip J. Norris, M.D., Ph.D.,
William J. Mauermange$1.D., Mihai V. Podgoreanu, M.D.,
Chelsea M. Conn, Nj.obigf , Laurie Meade, R.N., Tamara Cannon, R.N.,
Sheila M. Keatig@, Ph.D., Christopher C. Silliman, M.D.,
Marguerite N@S‘rer, M.S., Phillip J. Schulte, Ph.D., Daryl J. Kor,
M.D., M.Sc.

ANESTHESIOLOGY 2021, 134:395—404

Point-of-care washing of allogeneic red
blood cells for the prevention of
transfusion-related respiratory ‘
complications (WAR-PRC): a protocol

for a multicenter randomised clinical
trial in patients undergoing

cardiac surgery

Matthew A Warner," lan J Welsby,? Phillip J Norris,® Christopher C Silliman,*
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le ligand soluble G-40 (/1000)

En prennant cgfnpte les modification de I’hématocrite

et le V3 du pfoduit obtenu apres lavage, ’lhémolyse

post Iavagﬁ‘est evalué entre 0,1-0,2% (< 0,8%)

N
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The Use of Umbﬂ;@al Cord Blood for Autologous | EEEEE

Vascularsnesthies/a

Transfusion MNeonatal Open Heart Surgery
@Q
Adam Fernandag@ CCP, PhD, Kyrylo Chasovskyi, CPC, PhD, MD

Journal of g%?irdmthomuc and Vascular Anesthesia 00 (2019) 1—6 |

\Q)
\e»

* Sang disponible dans le placenta et le cordon ombilical.

* Produit rlche en hémoglobine foetale

. Volumeoc%llecte variable et peu predictible = 50-140 ml

. Stog\kége a la banque du sang: e»\

> Sang total &
IS & > Concentré erythrocytaire \@e?\
X
é@‘é > Plasma <~\
0\
©° * Conservation possible de 7 a 28 jours avec le condltlonnemgﬁt approprié.
Qq/ \\'0
% RS

Kepon=on UCB Collection asd Tramsfusion in Meonatal Candiac Surgery 0\06
Authore (4] Mode of Delivery  Cond Clamping Time  Collaction Mabod — Amount of DCB(ml)  Siorppe Timing \s@?}n Tmamsfused  Addutional HBT in. %)  Bacterisd Contaminacion
omaneoic et al.” m=] % it I e BT tih . 6'\‘-’ Post-CFR ] bl
Fedevych et al a=l4 Va5 It | L uern Wi+ 159 Ti4-4] I'@Q CPB + poml-CPB 2{14%:) Megative
Chasovskyl et al m=2l V+({3§ = | 0 sec I e BS 4 24 (50-140 11 _@"%h CPB + poest-CPE 1 {5%) Mepative
Chasovikyielal = @a=% V&3 MM L e Bl % 216 LS Eﬁ1 CPH + post-CPB Ia{162%) MNegaive
Chioi e ml =8 Lt | < | 0 s R | TH{43-10%) @\' 1d PR 1 {1255 Mepative
Sarin eral® n=10 V4O MM Inwiero + Ex wiero 70+ 15 & M2 £ 13 Pusa-CFB 10 {1005 ) Mepgative

Abbreviations: CPB. cardiopulmonary bypasa: C8, cesarean section: ML not mamionad; UCH, wmbalic 1ILI'|1..|:|I1IQ£"'- vaginal delivery.
* Datx are presented as mean 4 standard devistion (min-max (\q
| Datay are presented as medhan (25%-T55F %'b



ANESTHESIOLOGY.

Fresh Frozen Plasma -
versus Crystalloid Brimmg
of Cardlopulmona‘i'y
Bypass C|mmtfn Pediatric
Surgery Q@e

A Randomg;%d Clinical Trial

Audrey Dief” M D., Maria Rosal Martins, M.D.,

Stephane Eeckhoudt, Ph.D., Amine Matta, M.D.,

David Kahn, M.D., Celine Khalifa, M.D., Jean Rubay, M.D., Ph.D.,
Alain Poncelet, M.D., Ph.D., Astrid Haenecour, M.D.,
Emilien Derycke, M.D., Dominique Thiry, C.C.P.,,

Andre Gregoire, C.C.P., Mona Momeni, M.D., Ph.D.

Anesthesiology 2020, 132:95-106

N
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~
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;Qo?ahla 6. Data of the Patients Analyzed on a Per-Protocol Basis
FFP Crystalloid Difference
Variable (N =28) (N=28) PValue (95% CI1)
N total allogeneic blood products 0 0 0.313 0
(erythrocytes, FFP, platelets; priming not included)* (0, 1) (0,2) (0to 0)
Patients transfused with any product {priming not included), no. (%)* 7(25.0) 10 (35.7) 0.383 1.7£ (0.510 5.3)
Chest drain blood loss 6 h postoperative, ml - kg'* 6.9(5.1,9.4) 57(3.7,8.4) 0.225 1.2(-0.7 o 3.0)
Total volume erythrocytes transfused (ml - kg~' {priming not included)t 88(0,17.2) 10.9(0,17.8) 0,641 0(68t044)
Total volume FFP transfused (ml - kg™') (priming not included)t 0(0,0) 0(0,3.2) 0.173 0{0to0)
Total volume platelets transfused, ml - kg™t 0(0,0) 0(0,0) 0.231 0{0to 0)
N total allogeneic blood products including priming (erythrocytes, FFP, platelets) 2(2,2) 1(1,3) 0.001
Total volume FFP transfused (priming included), ml - kg’ 15.0(15.0, 15.0) 0(0,3.2) < 0.001
Total N packed erythrocytes (priming not included) 0(0,1) 040,1) 0.709
Total N FFP (priming not included) 0(0,0) 0(0,0) 0.263
Total N platelet concentrates 0(0, 0) 0(0,0) 0.124
Patients receiving fibrinogen, no. (%) 0 1(3.5 0.999
The continuous variables are expressed as medians (25th percentile, 75th percentile).
*Primary endpoint. tSecondary endpoint. $0dds ratio. o
FFP, fresh frozen plasma., N
)
&
&P
Q
EDITOR’S PERSPECTIVE 2
O .
What We Already Know abuuk}]ﬂs Topic
* Fresh frozen plasma is ofter&qéed to prime the cardiopulmonary
bypass circuit for pediatgtardiac surgical patients to help offset
dilutional caagulnpath&ﬁal might result in increased perioperative
bleeding and alloggg&lc blood transfusion
* Prior randomm%fgfnals of crystalloid versus fresh frozen plasma
prime hav orted conflicting results, but the vast majority of
these st%mes were not blinded
Whar,;tﬁs Article Tells Us That Is New
N\ . :
-oxim this double-blind randomized controlled trial of patients under-
& going pediatric cardiac suruery with cardiopulomaonary bypass,
&0‘)% postoperative bleeding and the need for allogeneic blood products
2 does not differ significantly between patients for whom
\’)\Q pulmonary bypass circuil was primed with crystalloid versus fresh
%,&\q frozen plasma
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| e Cardlopulmon@i‘y Bypass Strategy to Facilitate
: Transfusion: ﬁee Congenital Heart Surgery in Sy
Neonates &nd Infants ’

&

Thorac Eardlpgasc Surg 2020;68:2-14, /A ‘
@é 'ﬁ3ubble Detectors B8

Asariguineous Cardiopulmonary Bypass in Infants:
kﬂﬁpact on Postoperative Mortality and Morbidity

S
O
>
100+
AN
> _@9 ‘ : Interval Transfused Non-transfused
oh (\G-’ : (hours) (%) (%)
<@
S04 24 836+ 30 ( 2
g . 9 513441 1.6+ 23
S~ -
= 168 243+ 35 151+ 17
E 240 171 + 3-1 74% 12
S 604
-
E S040©
- N
z M

S Log-rank Test
< 30+ '
= p=0 0002

2

204 wde=  Non-transfused

SUrvivors T
104
0 T T T T T T T T
0 24 48 72 96 120 144 168 192 216

Duration of mechanical ventilation (hours)

152 128 108 97 S8 38 28 Transfused at risk 3

N
)
149 29() 240 2 134 68 16 Non-transfused .;(@n
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Blood Transfusions Might Be Bad Faf You; ThatIs == FDITORIAL

Unless You Are Bleeding <

James A. DiNardo, MD

* Les objectifs d’ hemogl’oblne peuvent variés au cours d’un séjour
hospitalier chez uR¥ méme individu.
QQO\Q
»Phase preopératowe
> CEC f &
>Reanﬁhat|on hématologique en sortie de CEC & )
>R§én|mat|on post-opératoire

?ﬁvﬂehabllltatlon postopératoire N

* || existe une association démontrée entre I@‘s pertes sanguines et |a
morbi-mortalité peri-opératoire.
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D, Incidence
First Author Year aﬁ 'pe Age n Definition (%)

Pekelharing' 2014&53’1ospect1\«e <18 107 | =5 mL/kg/hr in first 4 hours 21.4

Moganasundram’ 2080 | Prospective | <5 years | 50 > 10 mL/kg in first 4 hours 38

Faraoni™ QZMS Retrospective | < 16 years | 150 o 23

= q* - = 0/ V G

Savon”’ & 2014 | Retrospective | < 16 years | 182 102% EEN est GHours 28.9

Timpa'® c® 2016 | Prospective | <18 years | 161 | >10 mL/kg in the first CICU hour 26
Niebler " ‘g,\ox ) 2012 | Prospective | < 18 years | 60 > 6 mlL/kg/hr for > 2 consecutive hours in 6 hours | 31.7
Niles© & 2008 | Retrospective [ < 18 years | 328 | >4 mIL/kg/hr for > 2 consecutive hours in 7 hours | NA
Tobias:2 S 2004 | Retrospective | < 18 years | 17 > 12 mL/kg for the first 3 postoperative hours ]}&g(

o > 8 mL/kg for any 1 hour 3
. 3 7 & ars | 5 ml/kg y &
Ricz:gafl Q- [$rospective. | = Dycares >4 mL/kg/hr for > 3 consecutive hours & DN
{b) / - st § \\Zl
ks ,) geasmnns | oo P55 > 10 mL/kg in 1™ hour OR ) =
ée’,\q Agarwal 1o | hetmspeshye = ISRGEEN 229 || 5 mL/kg for 3 consecutive hours in 12 Jdurs i
°" | Guay’ 1996 | Review NA N
o [y —— NA | >10% EBV in any 1 hour OR s
Qo Ofiyet 2005 1 Lexihoflk e ean > 5% EBYV for 3 consecutive hoyg'in 24 hours A
P Singh'’ 2012 | Retrospective | < 15 years | 20 \;&3
Tirosh-Wagner"” 2011 | Prospective | <10 years | 15 >20% EBV in 24 hours & NA
Hoda' 2016 | Retrospective | < 18 years | 82 > 4 mI /kg/hr average for, ¥4 hours 0
> s | 5 3] y— Children < 5kg: > 10 ﬂeﬁskgrhr

Pychynska-Pokorska ~ [ 2004 | Prospective 5years |8 Childrens Sk panlihglhr NA

Williams'! 1999 | Prospective 494 | >20% EBV in heurs 0-2 OR 19

= —{ < 18 years >20% EBV, g‘}ehouls 2-6 OR

Brenner 2015 | Retrospective ) | >30% EB\@ n hours 7-12 28.5

Guzzetta’ 2015 | Retrospective | <30 days | 167 | Top 2‘}\5?)euent1le for CTO in 24 hours 23

Wolf* 2014 | Retrospective | <1 year 1071 | Topg3™ percentile for CTO in 12 hours 2

Kylasam® 2009 | Retrospective [ <90 mo | 25 RsXjuired re-exploration for bleeding 2.3

@‘b‘
&

o\




Validation of a definition of excessivee\epostoperative bleeding in infants undergoing

N
%6

cardiac surgery with cardiopulm.%a‘é\ry bypass

Rachel S. Bercovitz, MD,
Robert A. Niebler, MD,

Ke Yan, PhD, Ronald & Woods, MD, PhD
el

<

The Journal of Thoracic and Cardiovascular Surgery

6\)
l\é@o, Allison C. Shewmake, MD, Debra K. Newman, PhD,
J\gﬁn P. Scott, Eckehard Stuth, MD, Pippa M. Simpson, PhD,

Results: Excegg‘izse bleeding was defined as > 7 mL/kg/hr for > 2 consecutive hours in the
first 12 postoperative hours and/o@rb@ 84 mlL/kg total for the first 24 postoperative hours and/or surgical re-
exploration for bleeding or cargﬁc tamponade physiology in the first 24 postoperative hours. Excessive
bleeding was associated wi%tﬁfonger length of hospital stay, increased 30-day readmission rate, and increased
transfusions in the postciog@?ative period.

Demographics <$?Patients without Patients with . A
n=124 . | Bleeding (n=93) | bleeding (n=31) Ris|{Bptg P

Weight (kg) cgb\% 4224-8.7) 3.1(2.2-17.5) <0.0001
Age (days) O 49 (0 —180) 8 (0—146) 0.0002
STAT Score &

1 & 13 (14.0) 2 (6.4) 0.0117

2 ©° 20 (21.5) 2 (6.4)

3 S 15 (16.1) 5(16.1)

4 v 31(33.3) 8 (25.8)

5 o 11(11.8) 13 (41.9)
Minimum Temperature (°C) 28.0(17.0-37.0) 18 (16.7—32) 0.0024
DHCA (ves) 28 (30.1) 19 (61.3) 2(1.3-3.1) 0.0027
Intraoperative FVIIa 5(54) 6(194) 3.6(1.1-11) 0.0278 6‘6
Prime i

Whole blood 61 (65.6) 11 (35.5) 0.000@8\

RBCs + plasma 31(33.3) 19 (61.3) 9&

Other 1(1.1) 1(3.2) <°
Delayed chest closure 37 (39.8) 26 (83.9) 2.1(1.5-29) :\QQ‘ < 0.0001
Single ventricle physiology 34 (36.6) 20 (64.5) 1.8 (1.2 - 2.,6@03) 0.0113
Cyvanotic heart disease (pre) 61 (65.6) 27 (87.1) 0.0234

1.3(1.1- )
B

xQ°
B. Non-Norwood Patiegé\\'
1001 &

P=0.050

§
o)
&
6\) 25
«0
R
< || mm————- P=0.044
\‘}\Q’ (1} o s e e | T T T T T 1
&O 0 15 30 60 90 120 150 180 210 240 270 300
* Patients atRisk Days
NBDC = 125 60 25 9 6
BDC — 22 15 9 2 2
NBIHD == 3 3 29 2 1
BIHD == 3 2 1 1 0

Figure 2. Time to discharge or in-hospital death in patients with (red) and without (blue line) excessive
bleeding undergoing either a Norwood procedure (A) or another surgery (B). Patients were divided based
Supplement Materials 3 for the 95" % CTI on days 15. 30. 60. and 90. NB, no bleeding: B. bleeding: DC.
discharged: JHD. in-hospital death.
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La predlctlon du saignement est-elle
< possible?

* Profiter de la CEC pour ogﬁmlser les conditions de charge.

* L'obtention de [’ hemo;fase est un sujet cruciale:

» Hémostase chlrurg@%le prolene — colle biologique — pansement hémostatique.
»Hémostase blolgglque Fondamentale pour créer les conditions du succes —

o PH/T*/ Hp Ca? &

o Etude q(gélghemostase au laboratoire — Point Of Care — PVI /CUP/ Cplx Prothrcm‘f%lnlque/Flbrmogene/fVII
Excessive Bﬁstoperatlve Bleeding and Outcomes Thromboelastometry- gmde%\dﬁtraoperatwe haemostatic
in Neonqtes Undergoing Cardiopulmonary Bypass management reduces bleedzing and red cell transfusion

after paediatric cardlaga%rgery
Anesth Analg 2014 Nina A. Guzzetta,

: British l1of A th 1 2015;114(1):91-102.
Table 6. Outcome Data Based on Bleeding Quartile rigsh Journal o rka%s esia. 1 janv 20 i — m? )um()p
and Adjusted Relative Risk : | 0
= 100 I"':-O . overall s: e

CTO <75% CTO >75%

(n=124) (n=42)

Total (%) Total (%) RR® 95% CI P i
Renal 21(17) 11 (26) 1.18 0.54-2.18 0.64 i
dysfunction®
Dialysis 1(1) 6(14) 12.0 1.50-54.69 0.02 iR
Thrombaosis 9(7) 4(10) 0.82 0.17-2.87 0.78 Sttt
ECMO 3(2) 11(26) 9.95 3.07-28.47 0.0008 —
In-hospital 6 (5) 8 (19) 3.01 0.99-7.70 0,052

mortality
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Recommendations on Red ad%od Cell Transfusion in Infants and
Children with Acquired a@ﬂ Congenital Heart Disease from the
Pediatric Critical Care ﬁ'ansfusmn and Anemia Expertise

ngn . 0
Initiative <&
Pediatr Crit Care Med. “Q@H September ; 19(9 ): S137-5148.
K@
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Biventricular ren.q\;L 6.12 In infants and children with CHD undergoing biventricular

repair who are lf%mud\ namically stable and have adequate oxygenation and normal
end organ fl(\llji{‘tlﬂ-ll we recommend not administering a RBC transfusion if the Hb
t:um:eutradmn is = 7.0 g/dL. Strong recommendation, Moderate quality pc‘:l’f.m‘uébﬂ 1dence
( IB) Qg@ﬂ”u Agreement, (n=29), Median 8.5, IQR 7-9 \\QQ?

Q)
oc’\é)\ ¢
2 &

Q'Et‘lge 1 palliations: 6.10 In infants undergoing stage 1 palliation plov‘éedures (Norwood,

Damus-Kayve-Stansel, Blallock-Taussig or central shunt, or pul@smnar\ artery band) for
single ventricle physiology, who have stable hemody namu:a., aﬁcquatf oxygenation (for
their cardiac lesion) and normal end organ function we lzﬁ'ummend avoiding reflexive
(**solely Hb-based™) RBC transfusions if the Hb cﬂncgﬁtrﬂtmu is =9.0 g/dL.. Weak
recommendation, Low quality pediatric evidence {_’( ® 962 Agreement, (n=29), Medran 8.

IOR 7-9 S
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C@hclusmn

R6.5 In infants and chﬂdr;;gp‘%mdm going cardiac surgery further studies are needed to
|

|
delivery and utlll?atwfh and outcomes; with focus on which patient subgroups may |

investigate the complex él>ftfl==|1:1u~n:a~h1p between anemia, RBC transfusion, oxygen

benefit from, or b@o}mrmed by RBC transfusion. Consensus panel expertise; 100%

Agreement, r:r—‘*‘%ﬁ Median 9, IQR 8-9

(\
N
<5

il
R6.8 Igﬁ.hlldren with acquired heart disease or CHD, further studies are warranted to

de(ﬁmme if RBC storage time impacts clinical outcomes. Weak recommendation, Low g,

Qéﬁmfmf pr:d::?m.-. el ?cfc"f:ru:‘.[' 2C); 90% Ag;r cement, (n=33), Median 8, IQR 59 5@}6\
& &
& N
% R6.4 In infants and children undergoing cardiac surgery with CPB, further Q&seal ch is

needed to determine the benefits and risks associated with the admmlstt@nn of RBC

to the CPB-prime, on-bypass and after separation of CPB. ¢ mﬁuhu'@@ el expertise;
R

97% Agreement, (n=33). Median 8. [QR §-9 |

O
&
<
\S\Q
&O

R6.1 We recommend further studies to determine the é1;31-||.!‘I-z:~i and benefits of RBC

transfusion in critically ill children with ducumented’nght or left ventricular

myocardial dysfunction (acquired or tungemtnlg&f onsensus panel expertise; 97%
O

Agreement, (n1=35), Median 9, IQR 8-9 esgssesscsss
S
=4
o



