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|
Extract from the 2022 ESC Guidelines
on cardiovascular assessment and
management of patients undergoing
non-cardiac surgery - Patient Blood
Management

Recommendations Class® Level®

In patients undergoing surgery with expected

blood loss of =500 mL, use of washed cell salvage .

is recommended.

It is recommended to use point-of-care

diagnostics for guidance of blood component ..
therapy, when available.




Mertes PM et al. Anaesth Crit Care Pain Med 2022;41:101059
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Guidelines
Guidelines on enhanced recovery after cardiac surgery under i |
cardiopulmonary bypass or off-pump™™™ -

AS.2 — It i prababdy recormimandsd (o uds an iIMFetEErative
cell saver to imit red blood cell transfusion in cardiac surgery.
GRADE 2+ |[STRONG AGREEMENT)




PRINCIPES (TRAITEMENT SEQUENTIEL)

Systeme aspiratif (vide autonome ou mural) — 150-200
mmHg permettant d’aspirer sang épanché (cristalloides)
dans collecteur rigide ouvert (2500-3600 ml) avec filtration
(40-200 pum)

Dilution continue du sang recueilli par cristalloides a une
débit de 100 a 150 ml/min (cristalloides hépariné)

Concentration par centrifugation (2500-5600 trm) des
éléments figurés dans bol (70-225 ml)

Lavage 500-800 ml/min (cristalloides 1000 ml)

Restitution d’un concentré érythrocytes (Hte 50-60%)
Transfusion au travers filtre anti-leucocytaire 200 um

Champ
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PRINCIPES (TRAITEMENT CONTINU)

Concentration et
lavage continu (2 50 ml et restitution a
partir de 175 ml)
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PERFORMANCES COMPAREE DES SYSTEMES

Parametier Sequestra® BRAT 2* CATS™ Cell Saver*  AUTOLOG®  OrihoPAT* Colbadd **
i Aledironic) (Cobs) (Fresemivsl  (Haemonelics]  (Medironicl (Haomosetics)  sedimenisiion

RBC recovery; % &Y - T Tl -4% 301 - 5T (22 R 2 Ik HiF Y

WHC removal; & il -T& in 45 - &0 Il - 55 T8 12 il

PLT remosal; % T -9l (i) 5 . b 2. KT by Lt 44

[ FFHE removal; 5 B 63 &5 - 95 &5 - 93 92 a6 53 |

THFor ALE removal, % 9T . ox Bl - 95 FEE M M ul T

[ K* remowal; % o2 G0 o0 - R | B9 a7 NA |

LCyinkine removal; % ud p k| 5 9l -3 Y Uik =T

Walues are minimmom —maximum mderval. TATS: continpous autodra nsfusion sysfem; BBC: red bliood cells WBC: levcocyies; FLT: plaelets;
PFHA: plasma free hasmsaglobing TE: inial proiein; ALB: albumis. NA: nol esessed. References: * (68-TT), ** (31).
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PERFORMANCES COMPAREE DES SYSTEMES

Parametier Sequestra® BRAT 2* CATS™ Cell Saver*  AUTOLOG®  OrihoPAT* Colbadd **
i Aledironic) (Cobs) (Fresemivsl  (Haemonelics]  (Medironicl (Haomosetics)  sedimenisiion

RBC recovery; % [~ | - ] Tl -4% Al -XT (== O HiF Y
WHC removal; & il -T& in 45 - &0 Il - 55 T8 12 LTI

PLT remosal; % T -9l (i) X - 2. KT by Lt 44
PFHB remaoval; 5 BY 63 &5 - 25 &5 - 93 92 a6 33
THFor ALE removal, % 9T . ox Bl - 95 FEE M M ul T

K* remowal; % o2 a0 o0 - SR 9] B9 a7 MA
LCyinkine removal; % u3 43 U5 5l -9 Ml W L

Walues are minimmom —maximum mderval. TATS: continpous autodra nsfusion sysfem; BBC: red bliood cells WBC: levcocyies; FLT: plaelets;
PFHA: plasma free hasmsaglobing TE: inial proiein; ALB: albumis. NA: nol esessed. References: * (68-TT), ** (31).



Waters JH et al. Anesth Analg 2007; 104:684-7
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HEMOLYSE INDUITE. ...

Increase in plasma-free hemoglobin  Relative hemolysis

Tests from baseline (mg/dL}) (%)
Surgical surface at 100 mm Hgt (r = 10} 1355+ 35% 1.02 = (LZ7
Surgical surface at 300 mm Hg* (rn = 10} 3.3 * s0.6 229 = (Ldb
!'!iur;';inca] surface at 300 mm H|:'; ¢ dilution (r = 10} 119.3 = 15.0 (90 = 0.11
Beaker at 1000 mm Hg (v = 1)) K0+ 128 027 = 0.10
Beaker at 300 mm Hg (r = 1i) 63.9 *+ 152 L4k = (1.11]
Beaker at 300 mm Hg + dilution (r = 10} TR .21 = (.D&

Data peeseied ai Mean = sim.

o Eviter aspiration -150 a -200 mmHg
o Limiter aspiration simultanée d’air

o Maintenir dilution > 100 ml/h (1 goutte/2 sec minimal)



Konstantin S et al. Interactive Cardiovasc Thorac Surg 2008; 7:759-63
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Vitesse de centrifugation et debit de lavage
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Washed cell salvage in surgical patients

A review and meta-analysis of prospective randomized trials
under PRISMA

Vascular surgery
Number of patients exposed to allogeneic RBC

|Coll satvags]  Control mn-u_. Risk Rato

Clagen, 1999 1 50 ¥ S 0 mnm 118 ,

Farvee, 1807 3 n N T BN 014 008, 039 — ,

Kaliry-Paleson. 1093 4 1] 3 W 1m 1.33 038, 5.13] R —

Mascad, F004 n 40 N a0 #WIs 06 D4E00E) - 450/
Spare_ 1997 3 n M7 WA 0N D0S 0 —— = 0
ol (DN, €3 " RR 0.55 [0.44-0.68], P<0.001 *

Todad evernis B4 122

Hetorogensity: Chi* = 31,31, of = 4 [P < 0.00001) F = 7% ;"' ,';i, 3 f- m;

Test fof overall eflect Z = §.49 (P < 0.00001) Favours |Ced sarvage]  Faveurs [comrol]

Number of units of allogtmic RBC per patient

ool nakvage) Mhpmn Defforence Wi o Diftprorce
T T W, L i
Claget. 1999 21 21 S0 33 27 S0 AT 430010
Fare: 1907 Dalh G432 23 28500 EENG 37 2N 204200 10N m——
Ealey Palinson, 1900 OJTPE 00833 W O NeAT - ' NS
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Total (#8% C1) LL]

Hetgrogenelty Ch* = T TT ot = 3 P « DOOOD1E P = W% 3 - : 3 2
Tosd for wernl sfiect T = 054 (P = 0 89) . - M
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Al Khabori et al.Vox Sanguinis 2019;114:553-65
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Impact of cell saver during cardiac surgery on blood
transfusion requirements: a systematic review and
meta-analysis

Méta-analyse sur études randomisées (>2010)

Chirurgie cardiaque (PAC isolé et chirurgie valvulaire)

Exclusion chirurgie aorte ascendante et redo (faible risque hémorragique)

Recours périopératoires aux produits sanguins labiles (pas de notion d’unités ni volume)
15 études dans l'analyse finale (n=1727)

Traitement sang épanché + volume résiduel CEC (6 études).

Volume retransfusé 105-715 ml
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Transfusion périopératoire de concentre globules rouges
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Transfusion périopératoire plaquettes (I | études)
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Transfusion periopératoire plasma frais congelé (I | études)
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Boer C et al.] Cardiothorac Vasc Anesth 2018;32:88-120

2017 EACTS/EACTA Guidelines on patient blood @r_mm
management for adult cardiac surgery -

The Task Force on Patient Blood Management for Adult Cardiac Surgery
of the European Association for Cardio-Thoracic Surgery (EACTS) and the
European Association of Cardiothoracic Anaesthesiology (EACTA)

Backgrownd.  Cell salvage of operative blood loss and
residual blood from the circuit after CPB may contribute 1o
a reduction in the use of allogeneic blood products, especially
PRBCs. A specific rationale cell salvage 15 its use during
CPB instead of cardiotomy suction, since the retransfusion of
whole blood using cardictomy suction theough the BCC may
contribute 1o systemic inflammation and bleading,




VOLUME A RECUPERER CONSEQUENT

* Sang épanché du site chirurgical (médiastin,
plevre, rétropéritoine...)

* Volume résiduel de la CEC (500-600 ml)

* Volume du saignement postopératoire (?)




SOUPE INFLAMMATOIRE PERICARDIQUE

Interface air/sang

Activation coagulation (surexpression FT)
Activité fibrinolytique excessive (t-PA)
Produits de dégradation de la fibrine
Hémolyse (hémoglobine libre)

Microparticules graisseuses (dissection sous-
cutanée, sternotomie, péricardotomie, prélevement
mammaire....)

Débris osseux
Héparine
Cytokines pro et anti-inflammatoires

Protéines...




CIRCULATION EXTRA-CORPORELLE

' Endothélium vasculaire

- 3 3 -

Flux sanguin Circuit CEC ACTIVATION DU COMPLEMENT

Production L > Activation
Cb5a de cytokines des monocytes

Expression de
P-sélectine plaquettaire
et endothéliale

‘ Prékallicréine H KHPM ‘

ACTIVATION DE
LA VOIE CONTACT

Expression de
facteur tissulaire

v

Activation des ACTIVATION DE LA
neutrophiles VOIE TISSULAIRE

'

‘ A NO-Prostacycline

v
THROMBINE FIBRINOLYSE PERMEARBILITE VASCULAIRE i DOMMAGES TISSULAIRES THROMBINE

Voie de la coagulation

Voie du complément
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SEQUESTRATION DES ASPIRATIONS MEDIASTINALES?
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Gabel | et al. Eur ] Cardiothorac surg 2013;44:506-1 |

Table 2: Opokines in cardictomy suction blood and in
the systernic circulstion at the same time point {n = 25)

IL-1Ra [pgimd)

IL-4 [ pgimil]
IL-14 |FE."|'F'“
L6 | pgten]

THF- [ pgimil]
IL-B-1o=IL-10 ratic

Cardsxiomy
suchon blood

312 (23-1534]
<2 [«2-7.7)
187 [«2=113}
210 (13=-2678]

43 (42 A

102 [1.1=75]

vslemic
croad atan

82 {32-309]
<2 <]

31 {«2-123)
45 {3-11149]
2.5 [x2-67]

1.7 (02-24)

Pogplym

<0 01
043
021

<0001
an=s

<0001



Gabel ] et al. Eur | Cardiothorac Surg 2013;44:506-1 |

Table 3: Cytokines in cardictormy suction blood before
and after cell-saver processing (n=13)

Before ool sabage
L-1Ra (pgiml) 2ED (8- 57E)
L4 {pg/mi) 2 (2)
RL-10 {pgiml) 17 (B.4-52)
L5 {pg/mi) 140 (13-2578)
THF-i { pgiml) 43 (4239

After cell sahage

73 (28-355)
42 [¥2-2.0)
7 [x2-27)

57 [41=760)

%2 [2=15)

The values represent the median and range.
I rnereuking THF sumour necrass fachor,

Foupim

oo0a:
18
011
oo
0008
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Cell Saver for On-pump Coronary Operations
Reduces Systemic Inflammatory Markers:
A Randomized Trial

Sune Damgaard, MD, PhD, Claus H. Nielsen, MD, PhD, Lars W. Andersen, MD, DMSc,
Klaus Bendtzen, MD, DMSc, Michael Tvede, MD, and Daniel A. Steinbriichel, MD, DMSc

Departments of Cardintharacic Surgery, Anesthesiclogy, Climical Microbislogy and the Instibute for Inflammmation Research,
Rigshespitalet, Copenbagen University Hospital, Copenhagen, Denmark

Table 2. Concentrations of hrflamnatory Markers

Cross-clamp After Cardiopulmonary Bypass
Marker Group Indmction Beefore After 5 Minutes i Homrs" M Hours 72 Hours  Interactive
Median (HOR) pg/ml
IL=k Cell sawer {5} 0 [ 2=h) 13 [4-31} FH{13=6T] 112 {ph=1&8) B9 (45=153) 32 (17-H4) 0.z
Coslnal O {20y 3 [=Hj 17 [7=59} 51428-11&) 228 {14Z-331) SD(84-190F 44 (2584}
IL-8 Cell saver 6 (5B} BIa-11} 15 (7-34F 17 {10-40) 23 {17-3&8) 17 (10=31} 11 (7=42) 0.5
Conlbral T3=4p Hi&=11} 23 [15-38] 2H {2845 4Z {25-58) 181331} 12 (10-2h}
IL-10 Cell saver 01} 0 (-2 i (0-5) 9{d-1%) 2 0=} 0 (0-3) 0 (0-3) 058
Contral 0 (0-2p 1 {(0-3) 7 {#-12) 10{B-ZX) 5 (25} X (1-5) 2(1-3)
Median {(HJR) ng/mL
sTHNF-RI Cell sawer 0.9(0E8-15 07 05-11) 1.8015-k4) 210528 19{13-127 17013127} 18(15-44) 0158
Coalral LIMRE-1.6] 09(05-132) 1.9(1.7-Z5) 2.4{1.B-1% Z2.6{l1.2-38) ZO0i(1.1-2.9F Z4(13-4.1}
ALMNE-RI Cell sawer 25(0.5-29 LA(L0=Z20) 3.001.A-34) 3.04{21-38] 34{2647) 28(1539) 31(27-5H 040
Comlsal 24(1LA=2% 15(11-1% 2H(2.3-34) 35{27-3% 44{28=9) 33(Z0-d6) 3&(ZT-5.0)
T Cell saver 0.1(01=0Z) 01 (01=00] 01 (R1=00) R1{R1-02] 0.2{0.2-06) 04003<1.1)p 04(02-23} 0472
Cpmlbral 1 {RT=01) @1 01-01) G1{R1-01) 01 {k1-02) 05{03-1.0) O7i03-14p 040308}



Gabel ] et al. Eur | Cardiothoravsc surg 2013;44:506-1 |
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IL-6/IL-10

Procp OnCP  Before CFE+10 CPE«IR COPEJdR
Fagare 1: The mean iL-6-to-IL-10 mtio n patients where cardiatorry suchon

blood veas either cell mbaged ar not before retrandusion *F < 005, The verti-
cal bres represent the standard deviations.



RELATIVE CHANGES OF INFLAMMATORY MARKERS (BEFORE AND
AFTER CELL SAVING)

2 0

o -204 ' .
E‘U -401 J.

; -60

= -801 1
2-100! —F

IL-6 IL-8 IL-10 sTNF-RI sTNF-RIl PCT

Damgaard S et al. Ann Thorac Surg 2010;89:1511-7
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PERFORMANCES COMPAREE DES SYSTEMES

Parametier Sequestra® BRAT 2* CATS™ Cell Saver*  AUTOLOG®  OrihoPAT* Colbadd **
i Aledironic) (Cobs) (Fresemivsl  (Haemonelics]  (Medironicl (Haomosetics)  sedimenisiion

RBC recovery; % [~ | - ] Tl -4% Al -XT (== O HiF Y
WBC removal; & il -T& in 45 - &0 Il - 55 T8 12 LTI

PLT remosal; % T -9l (i) X - 2. KT by Lt 44
PFHB remaval; 5 BY 63 &5 -5 &5 -93 92 a6 33
THFor ALE removal, % 9T . ox Bl - 95 FEE M M ul T

K* remowal; % o2 a0 o0 - SR 9] B9 a7 MA
LCyinkine removal; % u3 43 U5 5l -9 Ml W L

Walues are minimmom —maximum mderval. TATS: continpous autodra nsfusion sysfem; BBC: red bliood cells WBC: levcocyies; FLT: plaelets;
PFHA: plasma free hasmsaglobing TE: inial proiein; ALB: albumis. NA: nol esessed. References: * (68-TT), ** (31).
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Turkish journal of
Anaesthesiology
&Reammation

Postoperative Atrial Fibrillation Reduced by
Intraoperative and Postoperative Cell Saver

System m Coronary Artery Bypass Graft
Surgery

Muharrem Kocyigit' @, Ozgen llgaz Ko@), Ahmes Umit Gallo®®, Sahin Sena’®, Cem Alhan®B
Die parsseiin of Anoeithesoldogy, Scbwedein Melunet Al Apthidar Usiversiny Vocatoial Schosl of Heakh Services, Banbal, Tuikes
Deparsiciil o Capibovascilar Surgery, Acbwedein Mehoret Ali Apdinlar Usiversiny Facalry of Bleibeine, Bsanbal, Tarkey

| Table 2, Logistic Regression Analysis of AF
Adi i
Ondds Ratio 95% I P

\' Age 70 jyekrs) Lo | G2 534

\' Nem-eheelive smrprry 107 I uai6zomm Y
EF <% 1441 T OlBETIZ BT1
Earcecore =5 2.042 10164 Fak TG
Witheoami cell-saver 3516 1.690-7 %16 <, [}
sysleEn

l EF, ejection fraction )




Kincaid EH et al. Ann Thorac Surg 2000; 70:1296-300
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Processing Scavenged Blood With a Cell Saver
Reduces Cerebral Lipid Microembolization

Role micro-emboli lipidiques

Morbidité neurologique (ischémie ou dysfonction cognitive) aprés chirurgie cardiaque sous CEC
Dilatation capillaire ou artériolaire (small capillary and arteriolar dilation SCADs)

Etude expérimentale (comparative moyens de diminuer micro-emboli graisseux)

Filtre artériel versus cell saver

60 [

50 H

40 |}

30

SCADs/cm?2

20 |1

10 T

B PL PL+PS PL+B M M+LF F  F+LF

Arterial filter Cell saver process



Ann Thorac Surg 2003; 75:555-9
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Elimination of Fat Microemboli During

Cardiopulmonary Bypass

Aditva K. Kaza, MD, Jeffrey T. Cope, MD, Steven M. Fiser, MD, Stewart M. Long, MD,
John A. Kern, MD, Irving L. Kron, MD, and Curtis G. Tribble, MD

Fat micro emboli in processed blood

Small (10-50 um in diameter)

Pericardial blood 4.00 (saturation)

Cardiotomy group 3.43+0.20

Cell saver group 3.33+0.33

Dual filtration 0.67%+0.21

Arterial blood 1.86%0.14 only for cardiotomy group

Large (> 50 um in diameter)

Fat microemboli after oil red O staining

Pericardial blood 4.00 (saturation)
Cardiotomy group 2.57=%+0.30
Cell saver group 1.50%0.22

Dual filtration 00

Arterial blood 1.00%0.38 only for cardiotomy group



Klein AA et al. Anesth Analg 2008 107:1487-95
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A Randomized Controlled Trial of Cell Salvage in Routine
Cardiac Surgery
Etude randomisée (n=213)

Chirurgie cardiaque non urgente (PAC, valve, combinée)
Cell saver pour sang épanché et CEC (+ postopératoire) vs controle

Volume ré-infusé 3424194 ml

Control (# = 111) Cell salvage (r = 102) r
MNumber of patients (%] requiring 367111 {33%) 337102 {(337%) 0.59
any KBL or FFP or PLT"
' Relative risk 1.00 (95% C1 0.63-1.60) NS
RBC
Patients requiring RBC 33 {30 31 {30Fa) 0.5
Total units in 25 24 0.58
operating raom
Total units in first 6 h 21 . | 0.91
Total units =6 h 54 35 0.11
Total 10D i 0.3z
Relative risk (.86 (95% C1 0.64-1.15)
FFP
Patients requirin; FEFI? B {3%) B (8%} 0.
Total units transtused 28 3l 0.48
Relative risk 1.2 {95% C1 0.72-2.00})
FLT
Patients requiring PLT 5{3%) £ (6%} 0.9
Total 14 ! 0.19




Wahba A et al. Br ] Anaesthesia 2025;134:917-1008
I

CARDIOVASCULAR
2024 EACTS/EACTAIC/EBCP Guidelines on cardiopulmonary bypass
in adult cardiac surgery

©

it a - .

Eecommendation Table 4% Recommendations for shed mediastinal blood management

Recommendations Clams Level * Bt ©
Discarding shed mediastinal blood should be considered. LEY B 11-13
Frocessing and secondary filtration of red biood cells, for example by use of red e B 712,713
blocd cell salvage, should be considered to decrease the deleterious effects of
reinfusesd shed blood.
Eecommendation Table 56 Recommendations for residual Blood management
Recommendations Class Lewel © Roef ©
Betransfusion of the residual volume of the CPB creudt at the end of the procedure i ( -
is recommended as a part of a blood management programme to minomize
allogeneic blood transfusions.
Retransfusion of the processed restdual volume of the CPB circuit at the end of the a E BZ3,827,839

procedure should be considered to minimize the risks of allopeneic blooad
transfusions.
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PERFORMANCES COMPAREE DES SYSTEMES

Parametier Sequestra® BRAT 2* CATS™ Cell Saver*  AUTOLOG®  OrihoPAT* Colbadd **
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PFHA: plasma free hasmsaglobing TE: inial proiein; ALB: albumis. NA: nol esessed. References: * (68-TT), ** (31).
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Coagulation factor activity 10 a 30% for pseudnormal coaguation

PallaR et al., Peyvandi F, Shapiro AD. Rare bleeding disorders: diagnosis and treatment. Blood 2015;125:2052-61
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Etude prospective randomisée (n=150) End of surgery
Chirurgie cardiaque sous CEC a risque hémorragique
(aorte, combinée, redo,...)
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Cell-saver pour sang épanché et volume résiduel CEC

Criteres de jugement: transfusion, coagulation
conventionnelle et thrombo-élastographie
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Incidence du saignement excessif (définition?) était
significativement plus élevée dans le groupe CS
(p=0,034)
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A=residual heparin, B=hypocoagulability for low platelet, C=
hypocoagulability for low fibrinogen, D= hypocoagulopathy for
low clotting factors, E= hyperfibrinolysis, T= any reasons




Hépariniasation résiduelle?
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A quality assurance programme for cell salvage in cardiac
surgery

A. Kelleher,! S. Davidson,? M. Gohil,> M. Machin,? P. Kimberley,? J. Hall® and
W. Banya®

2001 2002 2003 2004 2005 2006 2006 2007
BRAT BRAT BRAT BRAT BRAT BRAT HCS5 HCS5
Pre-wash heparin 4.1(2.5-8.2 5.1(3.5-8.6 8.8 (4.5-12.7 4.0 (0.8-13.7 5.2 (3.7-9.1 6.6 (4.2-8.4 5.7 (4.6-9.1 5.3(1.3-9.0
concentration; IU.ml™ [0-11.6]) [2.0-20.2]) [2.8-20.2]) [0-17.6]) [0.4-16.4]) [2.9-14.1]) [4.0-12.0]) [0.6 -13.6])
Post-wash heparin 0.2 (0.0-04 0.2 (0.1-0.5 0.4 (0.2-2.3 0.3 (0.2-05 0.2 (0-0.4 0.3 (0-0.5 0.4 (0.2-0.7 0 (0.0-0.2
concentration; IU.ml™" [0-1.9]) [0-1.7]) [0-1.7]) [0-0.8]) [0-1.7]) [0-0.6]) [0-2.5]) [0-0.4])
[0.2-4.0]) [0.1-10.1]) [0.2-9.4]) [0.4-2.9]) [0.3-8.4]) [0.3-2.9]) [0.3-0.7]) [0.3-1.7])
Post-wash free Hb; g.l'l 0.5 (0.3-0.8 0.5 (0.3-1.0 0.4 (0.2-0.7 0.7 (0.5-1.1 0.8 (0.6-1.3 0.8 (0.3-1.4 0.3 (0.3-04 0.3 (0.3-0.3
[0.1-2.6]) [0.1-6.5]) [0.1-2.3]) [0.2-2.5]) [0.3-5.2])* [0.3-1.8])* [0.3-2.7])% [0.3-0.5])%
Pre-wash Hb; g.dl" 7.3 (5.4-85 8.0 (5.5-8.9 4.4 (1.9-9.2 9.0 (6.8-11.7 6.1 (4.5-8.0 8.1 (4.0-9.6 6.8 (5.5-8.5 5.2 (3.1-8.1
[2.6-14.7]) [1.5-11.3]) [2.3-11.1]) [2.4-25.6]) [2.9-13.0]) [2.5-10.0]) [1.9-9.6]) [1.4-9.9])

Post-wash Hb; g.dl™’

19.6 (16.7-22.2
[12.9-255]%

19.0 (16.3-20.8

[5.6-24.4])

17.5 (13.6-20.8
[12.6-23.7])T

18.5 (15.0-21.6

[8.5-26.4])

20.3 (17.1-22.5

[10.3-26])

18.4 (18.1-20.8
[16.4-21.5])

18.3 (16.9-19.5
[11.5-24.5])

17.3 (16.4-18.0

[15.1-19.5]))
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Cardiac surgery patients are prone to anemia from several mechanisms: intraoperative
blood loss, preexisting anemia, and hemodilution. Patients are very frequently trans-
fused with allogeneic red blood cells (RBC), which in itself is associated with harm. The
use of RBC salvage technology has been advocated to salvage blood lost in the operative
field and to reduce the need of homologous blood transfusion. Direct cardiotomy
suction from the surgical field and unprocessed blood retransfusion is a common
practice during cardiopulmonary bypass, but which is associated with a powerful
activation of the coagulation and inflammatory systems: thrombin generation, exces-
sive fibrinolysis, and release of proinflammatory cytokines. Compared with direct
cardiotomy suction, the use of RBC salvage technology is able to reduce the amount
of microparticles and activated proteins of autologous blood before retransfusion.
However, when compared with no retransfusion of blood from the operative field,
processed blood also triggers coagulopathy and inflammation. Clinical studies are
discordant regarding the benefit of RBC salvage use during and after cardiac operations.
Meta-analysis suggests reduced need of homologous blood transfusion, but no effects
on mortality and morbidity.
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Same ™: Recuperation sanguine par filtration tangentielle

Nouveau dispositif d’autotransfusion innovant par filtration tangentielle (iSEP

France)

Récupération érythrocytes, les leucocytes mais aussi les plaquettes.

Limiter anomalies de 'hémostase périopératoire (voire une amelioration?)

O

PERMEATE Elimination des contaminants
par filtration aspirative.

Tangential (Cross) Flow Filtration
(high permeate rate)
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REACTIVITE PLAQUETTAIRE PRESERVEE
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FIRST IN MAN STUDY (TRANSEP)
MULTICENTRE (NANTES, RENNES, BDX, HEGP)

Table 4. Washing Rerformance

Table 3. Cell Recovery Performance

Plasma Components Al Patients (n = 50)
Heparin
.. . Pretreatment concentration, U'ml 59@.4-1.7)
Characteristics All Patients (n = 50) Rostireatment conoentration, Urmi 03 (0.1-05)
Rosttreatment quantity, U 80 (19-213)
Remova ratio, % 98.9(98.2-99.7)
I%d ble w”S Hﬁdrmtﬁnmmtim mg/dl 171 (112-228)
Pretreatment concentration, 10'%/I 1.84 (1.53-2.04) Rosttreatment concentration, mg/dl 284 (222-376)
_Postireatment-concentration 10112/l AT70 A AR AN %; Removal ratio, % 94.6 (92.7-96.6)
v ’ \ Pretreatment hemadlysis index, % 2.7 (1.6-3.8)
Recovery, % 86.1 (80.8-91.6) Rostireatment hemalysis index, % 12(09-16)
Total proteins
atelets Pretreatment, g/ 223(19.0-26.7)
i 9 & Posttreatment, g/! 5.7 (4.9-6.8)
Pretreatment oonoerﬁrathw, 1091 82 (67-96) R 1o, % 015(622.083)
—Rosttreatment-coneentration 10— 146-(03—146)—— Potassium
Pretreatment, mmol/| 49(4.2-65)
Recovery, % 52.4 (44.2-60.1) Rosttreatrment, mmoll 23(20-28)
Leukocytes Remova ratio, % 89.1(87.7-917)
. Triglyoerides
Pretreatment concentration, 1091 35(2.3-5.1) Pretreatment, mmol/ 0,59 (0.49-068)
Posttreatment concentration, 1091 102 (7.4-14.0) Postreatment, Pl o ggg:;)ﬁ
. Removal ratio, 0(90.8-95.
mery’ % 90.0 (834_974) Results are presented as median (25th to 75th percentile interquartile range).
Washing performange was msed for eé_xch treatment cyde by sampling
Results are presented as median (25th to 75th percentile interquartile range). Cell i
recovery performance was assessed for each treatment cycle by sampling pretreat- *Atotal of 80 cydles hed values inferior to limit of quentification (0.1 Umi) and
ment blood in the callection reservoir and posttreatment blood in the reinfusion bag. were suibstituted with 0.05 Umi. Atotal of 17 cycles had values infeior to limit of

quantification (0.1 mmol/l) and were substituted with 0.05 mmal/I.
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ETUDE COMPARATIVE : COMBINED PLATELET AND ERYTHROCYTE

AUTOTRANSFUSION DURING CARDIAC SURGERY (COLTRANE) TRIAL

Etude prospective randomisée multicentrique francaise

Comparaison de récupération sanguine peropératoire
centrifugation versus filtration tangentielle

Compétence hémostatique périopératoire (Universal
Definition of Perioperative Bleeding)

Début juillet 2024 (405 patients inclus)
Ouverture des centres en cours (7/10 centres ouverts)

Fin inclusions décembre 2025




CONCLUSIONS

' e ——
* Récupération sanguine peroperatoire par centrifugation permet une épargne de CGR
« Epargne d’autant plus conséquente que volume traité est important (>1000 ml)

 Intérét limité chez le patient a faible risque hémorragique (collecteur seul mis en
place?)

* Traitement du saignement épanché et de la circulation extra-corporelle permet de
limiter la réponse inflammatoire et pourrait améliorer le pronostic de nos patients

* En diminuant la charge en micro-embols graisseux, le cell-saver pourrait avoir un
impact sur les complications neurologiques post CEC

* Récupération sanguine étant exclusivement limité aux GR, le traitement d’'important
volume sanguin peut s’associer a des anomalies de ’lhémostase qu’il faut savoir
déceler et traiter (idéalement préventivement)

- Mécanismes multiples (pertes de facteurs, thrombopénie, héparinisation résiduelle...)

* En récupérant les plaquettes la technologie de récupération sanguine par filtration
tangentielle pourrait limiter ces anomalies de ’'hémostase et ainsi améliorer la
compétence hémostatique périopératoire du patient a risque (Etude COLTRANE...)






