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Fibrinogen substitution improves whole blood clot firmness after dilution with hydroxyethyl starch in bleeding
patients undergoing radical cystectomy: a randomized, placebo-controlled clinical trial.

Fenger-Eriksen C, Jensen TM, Kristensen BS, Jensen KM, Tennesen E, Ingerslev J, Serensen B.

J Thromb Haemost. 2009 May;7 (5):795-802. Epub 2009 Mar 5.

Abstract. BACKGROUND : Infusion of artificial colloids such as hydroxyethyl starch (HES) induces
coagulopathy to a greater extent than simple dilution. Several studies have suggested that the
coagulopathy could be corrected by substitution with a fibrinogen concentrate. OBJECTIVES: The
aims of the present prospective, randomized, placebo-controlled trial were to investigate the
hemostatic effect of a fibrinogen concentrate after coagulopathy induced by hydroxyethyl starch in
patients experiencing sudden excessive bleeding during elective cystectomy. METHODS: Twenty
patients were included. Blood loss was substituted 1:1 with HES 130/0.4. At a dilution level of 30%,
patients were randomly selected for intra-operative administration of a fibrinogen concentrate or
placebo. The primary endpoint was maximum clot firmness MCF), as assessed by
thromboelastometry. Secondary endpoints were blood loss and transfusion requirements, other
thromboelastometry parameters, thrombin generation and platelet function. RESULTS: Whole-blood
MCF was significantly reduced after 30% dilution in vivo with HES. The placebo resulted in a further
decline of the MCF, whereas randomized administration of fibrinogen significantly increased the
MCF. Furthermore, only 2 out of 10 patients randomly chosen to receive fibrinogen substitution
required postoperative red blood cell transfusions, compared with 8 out of 10 in the placebo group (P =
0.023). Platelet function and thrombin generation were reduced after 30% hemodilution in vivo, and
fibrinogen administration caused no significant changes.

CONCLUSIONS: During cystectomy, fluid resuscitation with HES 130/0.4 during sudden excessive
bleeding induces coagulopathy that shows reduced whole-blood maximum clot firmness. Randomized
administration of fibrinogen concentrate significantly improved maximum clot firmness and reduced
the requirement for postoperative transfusion.

WiRB IOz 2 b

AXVRET o~—7 O’FERIGET, BB AFIRICB W RIS » ORELZ G- FREE 707V /7
UG FEBE O 2 BT TORER 38 4 L, FHliATRE & 72 o 72 10 44 @ placebo & 10 4 DFEIEFETZE D
il §e 72 & O OW TR L72b D TH D, 17 NI 5 OBH THES LT, placebo AED— AN
FHTHIEE 720 S HIZBRMANERE 10 BT D& o7, fhmnb s 9 LR OREMIZIZZEN /2D, Tl
% 48 W LAN OB 1 placebo BETId 10 A 8 A 3 2 M FE & L= DTkt L CSERERETIE 10 A

2 N A LETH Y FRIZIEN -T2, EWIHI D Th D, MEOEMILOM S (firmness) 323
HCHEBEICHML TBYEEHIZ DWW T H MM TEN R 2T,
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Thromb Haemost. 2009 Jul;102(1):137-44,

Prophylactic fibrinogen infusion reduces bleeding after coronary artery bypass surgery. A prospective randomized
pilot study.

Karlsson M, Ternstrom L, Hyllner M, Baghaei F, Flinck A, Skrtic S, Jeppsson A.

Department of Cardiothoracic Surgery, Sahlgrenska University Hospital, Gothenburg, Sweden.

It has been suggested that preoperative fibrinogen plasma concentration is independently associated
to postoperative blood loss after cardiac surgery. Theoretically, prophylactic infusion of fibrinogen
concentrate may thus reduce postoperative bleeding, but this has not previously been investigated.
Twenty elective coronary artery bypass graft (CABG) patients with preoperative plasma fibrinogen
levels <3.8 g/l were included in a prospective randomized pilot study. Patients were randomized to
receive an infusion of 2 g fibrinogen concentrate (FIB group) or no infusion before surgery (control
group). Primary endpoint was safety with clinical adverse events and graft occlusion assessed by
multi-slice computed tomography. Predefined secondary endpoints were postoperative blood loss,
blood transfusions, haemoglobin levels 24 hours (h) after surgery, and global haemostasis assessed
with thromboelastometry, 2 and 24 hours after surgery. Infusion of 2 g fibrinogen concentrate
increased plasma levels of fibrinogen by 0.6 +/- 0.2 g/l. There were no clinically detectable adverse
events of fibrinogen infusion. Computed tomography revealed one subclinical vein graft occlusion in
the FIB group. Fibrinogen concentrate infusion reduced postoperative blood loss by 32% (565 +/- 150
vs. 830 +/- 268 ml/12 h, p=0.010). Haemoglobin concentration was significantly higher 24 h after
surgery in the FIB group (110 +/- 12 vs. 98 +/- 8 g/l, p=0.018). Prophylactic fibrinogen concentrate
infusion did not influence global postoperative haemostasis as assessed by thromboelastometry. In
conclusion, in this pilot study preoperative fibrinogen concentrate infusion reduced bleeding after
CABG without evidence of postoperative hypercoagulability. Larger studies are necessary to ensure
safety and confirm efficacy of prophylactic fibrinogen treatment in cardiac surgery.

R

L) HIAT = —T U EOHRE T, DIEOFEEIR S A S AFITEE 10 4T D& FEHREL placebo B
(2530 TFINATIZ fibrinogen & % 5- L IR CHEICHIMEN D72 ~EZ v B @R @ - T2, RIE
FINZ NN S 7203 FIFECT—H1 77 7 NEAIROPAZEDS L STz, itk O miREeE R B I TR L 5
2. 727>- 72 (Thromboelastography (2 XA HHE) EWH> LD TH D,

ZO2HIFIWNTIE RCT TEH D30T Y pilot I TH Y | & 572 DIEFIDIBIN & Z DOFRMT A4
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LTCEASNDICIIHMRLE S 25,

R UHE—HITHMEDOZWFE & L TN afMa gIRR e LicZ &, 2WBIZELED
MR R TUE DS BLRE BT 3 L CHERE AR 5.2 5 2 EBNBE SN D EEIARTIN 2 x5 & U7 oS i
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ol i DETRE A 45 2 e 4 0 At R DB
B i @ <& THY, golfFmoTo—
Fr—rEMRARE LTECLE

B CIAT MDE G
ERRBICARBMUZIBD

Bndsb TR I AE _——
FFMREEFIvo -
. BINO;EEETWVWEHS
o 2HRBHSIT RUEBATIL) i
o [REI &L THREE MM AL o —
o kEaskgll R [CEHE R
O IPENEHD{E 1 0g/dLE L #E % EREER

0 #H T ABICH U TS E EERICH SEIH
o HEFERAOS:ETH SEEEE L T ik
o 1 B O IEF200mL~400mL

—
£ : O IREET - R @I FIL YA UTER
FAERET | | greonErEm@RE(WR) CoEE
> AN TEE AT BT EDBELL)

i | MVVR : vasovagal reflex, AE M, M FERKICRE TS, FOETIBMLUEEREL TRETIESTH3
@ECOHE LM L CPDA1 £ T3A5H. MAPIERE TERSFNN4ZH. FEESMMIFETS

| zcERxnammAmENS—5EEBEENBRMME

wE AR B s h3NnHe
BRE (—Re) s oy . S AR50k
MEAMHRERLATER] | oo o o o Rag DEO0LEEETSpmm oo
(A SR ERRE ) 2188 "y oeomL) 1.52/dL L8
#iE M EE- LR [ B 7% 1% 400mL #H2 - d 3k
(HRE A AT 38) Frean 200 B Gaamia ety bl
£ [ 52 01 oy e B ) " (% 240mL)
RSHRE MG [A ) 10 B4 1 §8 # 200mL
20~24C {RmiE L8N ST/ MR

20=~-<22x10")

At [MENS—RK| FTH20F120, FEFBE [MERE OEREit] TH19F11 AEK

| =00Dic 237 @)

HTICEYY 3HBORMEME L, 8 RLLEIZER DIC

ERER =t 4 ERARAER ot BmE ot 4
B M (RFEL) 5 RAMETFL2 (ERFE 4 FDP T 10ug/dL BLE 1
# (R&Ef 4 ¢ (ZR) 3 IR 10 R/mm® BT 1
FKEH (BMEMED) 4 RAEFEREFE (ATES) 4 T4 FUSAEL  160me/dL BT 1
# (AT#]F) 3 ¢ (B 1 PT T16FLLE 1
# (B R) 2 B ER® (DR 4 HmBERE (58LLE 1
# (EEREE) 1 # (R 4  FOMOBERE 1
DICE M ({EXEE) 4 # (Bx) 4
# (HmE:2LE) 3 ¢ (M1EEs) 4
# (HHim#E : 1-2L) 1 Hm A 4
r 1 4 g ow 7 (SR 100LIE) 1
F O DERER 1 # (EMmME 90 LITF) 1
# (=5 1
2 (&8) 1
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6) TWiliamsERZ]) [CHBIFRERBMIZXNTET74 T/ FUBEDTEH LEE

ERfiA v X B a—OH T, 5ENE TR LI LT 0 7 U 2 O HIEERD B b
THRHESNTWVD LW BREZME, 358 1LIZIIEFOGmICE W, ERMERTOREE & LT,
'Williams PER}F] (CIIF D ERHHIMICKT T 210K E LTO T 4 7Y 7 L BEDOFEHEIZ OV TR
FERNZHI~Tz, [Williams OEFRFY: | 1ZERERO K R BBETH D,

R 5- 107 Williams EFFDRHERBENEE

F hix EHAE

1985 (S60) | 17 Lyophilized fibrinogen |Z1X~7 « 7' U / 7 v itz 23 2 RIBEICERITE > THO LT
&z, L LERRIMIZIET 4 7V 7 7 UHiF I DIC ORISR 225 £ 572 b 077, FHCE
fige, BB, TR, MM7Z2 EDOEMREE OMUMEBRIZIW T fibrin ha & PAZE &\ 5 A0 fE R
EPESFELD, LALREE, 4—8 gDAMREENEI VI FHEBLFISHI T LV IGE
PIFE STV (no good evidence) filzx X, T ELIBHOERD 1 0 2MLIN T4 gD~
4 7V 7 EFRIRAES L CH RO AIRE I, AR, MR I, & BICRL
RONDEHETH D MERR EBFIE LRV, BHARIZIZ4 g D74 7Y ) FUATEDRS
mEEZEZ ONDONIMHFIREZ 100mg/dl LRSS, SRR 7V ) 7 OEEREHE
T AD R — I8N SREERHER SN D T OIFREZFHRIELETH DL, ZOHEND
HITCHIA L L THUIFICAL R, 7 F 7L ET— MIELD R F—oEkEh2 DT
BTN & PUSITFROAEREIRIL DR 2D, 4 gD T7 47V 72T 572012
15-20 B D7 VAT LV ET— N RRETH D,

1989 (H1) 18 JVFFLIETF— k123 7121% 60-420mg D7 4 7V U EaEh, Y 270mg Th
S, M 1THER T

1993 (H5) 19 AABB (7 A U I iR T) 12X T2 VAR Ny 71237 &6 1560mg D7 4 7V 7w
NEENTND, M1THRERIT

1997 (H9) | 21 | FFP 3 &Mmh b S EiE SNzt cdh 5, £TORE LIZEFKN 125 A TW5, HE
P, & D WITARIEEEEFEE 2 1 O 2otk O 2MEERICHW O D, KRRV EERE R 123 K4
L TV D EGEIITMEERFFO 7= DICH D OIZ#E Y Thevy, 7 47 Y 7 722 100mg/dl L
TT7e hrr U, 07 hay B URICEEN S ASESITHN S,

Cryoprecipitate

ZORGE FFP nblEG NS, # VI [KF-, von Willebrand factor, 2°72< & % 150mg @
fibrinogen,XIII [K¥-, & fibronectin & A TV %, FFP O 0 ([ZEEE KT FE D 7= I H
M LT D NZBEET D DOIFEN 2\, 7 U A IEERE R 7K Z 4K HE T volume overload D%
BRFFHRBZEF B ARE L TODEEICOHLANWD, RFHIFBECEEDOIRT + 7Y /7 1
JELZRG > TV D BE N ERBEISESN THh 5,

2001 (H13) | 22 | FFP (32l ool S skl SnizmiEcdh b, £ TORE LIZEERKN 2 EA T 5D, HE
M, B2 WITAPREREE RS 2 1 9 OS2 MEINERICHW LD, FrEM) 72 BEHE R 703 K38
L TV B AT MR RO 72 DTV D OGS Thevy, 7 47U /72 100mg/dl B
TTre hrr U, 507 hay B URRIICEEN H ASESITHN A,

Cryoprecipitate

ZORGTE FFP nbEG NS, # VI K7, von Willebrand factor, 2272 < & % 150mg @
fibrinogen, XIII [XI-¥- & fibronectin % A TV %, FFP O 0 IZEEEKR A RO 7= DI i
LTCWBIR NG D DI, 7 U A 3RS R+ K 2 IR EE T volume overload D%&&
SRR T BARRE L TWDIHERIZOAZAHN D, WEEHRBECEEOIKR T « 7V /7 U iifE
B> TV D BE D ERBEISER Th 5,

k. FEMEZMTO [45HOEREEH] 2FEENCRTHD L, 1966(S4VFENL T 47V /7
VRIFIOME AN HELE S 7, 1990(H2)4F £ Tt & | HE# G & L TOFRDMERIEIZ- DUV T ORI L
I LV, 1989HDEDFERMHEE T ORI, “MEIZ”, L H 5 b OO IR
HNTWD (RIFEREE p433, X 5-27), 4 H ORI CHELE S o (& 1990(H2) 4R
D 5AERTTH D 1985(S60) DK [E DO HFE (Williams) TIE7 4 7'V /7 U BEIOE NG E ST
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