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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 vive 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.
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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.
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EffiA % Ea—0OH T, FETIIARBHILIZS LTT 0 7Y 2 7 OETEED b5 50
THEIFSNTND LW EREME, 23 1 ICREFORX 5V s, ERTIRTORFEE LT,

[Williams FERF] (BT D ERMICKT 2L LTOT 47 ) 7 EEOREIC OV TR
FHNTT~ T, [Williams OERY: ] (TEREEOR RN REBRETH D,

B3 5- 107 Williams ERZORBENENEE

s

R

ALK

1985 (S60)

17

Lyophilized fibrinogen 13K 7 1 7V / ¥ % 27 2 BB HBEICERICE > THOLNT
i, L LERRMNICIET 4 7Y /7 U HiFiE DIC ORICEEIEMA D L 5 b 07, FE
R, B, TEME, M X OAFBEOMMERIZIWT fbrin JLE LEL WO BEHER
BHEOEERD, LnLREL, 4—-8 gDAPREENEI VI FRELFISEITEVIGE
HUFIFE LN TV (no good evidence) %X, HEUIBHOER® 1 05N T4L gD
4 7Y U REIRER U CHPOEIRESMLE, RdE, FEEIZIIELITEY, S5IER<
RONDEHETHDIMERREBRIEL RV, B4 gD 74T Y ) 5 i3/pEE
BLEZONDPMFBESL 100mg/dl LR S5, HELRY 7V )7 OEERAGHE
HEFAD R F—MENSEENICER SN IO REFRSIEIHETHD, TOHEAND
HITRPHA L L TCIHFRZALRY, 2047 Ly ET— ML FF—06EREND DT
BTN E AN ROBEREILIIZDICELS 2D, 4 g7 47V ) X2 RT 57201
15-20 LD 7 U A7 L EF— b BARBRETH 5D,

1989 (H1)

18

JUFT LT —h 123y 7123 60-420mg D7 4 7V 2 AU RNEER, EH 270mg TH
S, M1ITHEERC

1993 (H5)

19

AABB (7 A U 7 MiggRAT) (ki 7 Y AE Ny 712i3d 2 &b 150mg DT 1 7Y J
BEERLTVD, L 17THREFT

1997 (H9)

21

FFP i 32mh b mBi S NEHENMFETH L, 2 CORE LEERFE2EATHS, HE
T, &5 WIAREREREE L M 5 o BERRICAVL oS, FERNREERE TS XIR
LTV B BAIIBIIERBEBOZDICHOV A OMLEYS TRy, 747V 7728 100mg/dl LA
FTTrm bor B, 57 e EUBRICRERH ZBAICHVS,
Cryoprecipitate

ZDORSE FFP inb{ELN D, 2 VIII B+, von Willebrand factor, 4*72< & % 150mg @
fibrinogen, XIII [A-F, & fibronectin & A TV 25, FFP Db D ICEERFHRTROZHITH
MLUTWBEAEETS0ERENR 2V, 7Y AILEERE T K ZIREET volume overload D%
SR HRRFRTRLTCOWAHBARICOLENWS, BREHHEECEEDK Y 7Y /¥
JEICHa > TV A BRERFREINMEFTH 5,

2001 (H13)

22

FFP i 6ol s nNEE SN ch s, £ETOEE L-EERFEEATHD, HE
., HEWEHREEREEELZ# ) Lo EMERICAVW O S, FRERAEEK T2 KB
LW ABAICITMEERBOLDICAVAOIES Ty, 747V /723 100mg/dl LA
FToro bury U, B9 e P UREICRER S ABAICAVWS,

Cryoprecipitate

ZORAIE FFP o {EbiL3d, 8 VI EF. von Willebrand factor, 772< &% 150mg @
fibrinogen, XIII ¥ & fibronectin & A TW5, FFP O{hb Y ICBERFHFEDHICHM
LTWAEACRET Z0IER 2V, 7V ATEEEF K2 REET volume overload DA
RRHZETFERELTOBHEECOLANVE, HERMHBCTEEDKY « 7Y /¥ g
Whao CODBEPERBSEFNTH B,

7k, EMEZRETO [4AORKES] 2EEMCRTAS L. 1966S4DVEN LT 4 TV /57
VEIFIOMERPHERE S, 1990 H2)HE E Tt & | HE®R S & L TORFROBRIEIZ DV T ORI E
IZE LV, 1989 HDFEDERMFHEEMITOHEBEIC D, “EEIC”, LTEIH D OOFEHITR
BNTWD (RTHEEHREE p433, MK 5-27), 4 HOIREKESH CHRE I OV REE 1990(H2)4E
D 5 ERTTH S 1985(S60) D KE DA E (Williams) TiE7 4 7Y 2 F U BBIOBANEEEINT
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