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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, Tonnesen E, Ingerslev J,

Serensen B.

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

SUMMARY 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 plateiet 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.
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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, Ternstrém 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/, 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 hypercoeigu!ability. Larger studies are necessary to
ensure safety and confirm efficacy of prophylactic fibrinogen treatment in cardiac surgery.
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%4 [Williams BRI 1B 2ERBMICHT S 7 0 70U /7 BIEORH &R

EEEA > Ea—OHB T, #IETRIBHEIMICH LT« 7 /7 > OERIZRS
SNDFARTRESNTND LI RRERE. 85 1 ITRIBRFOHLES WA, ER
S TOESE L T, (Williams R ICBT 2 ERBMICHTBEELTOT 4 T
/T L BEEDEEIC DD TREMICHT N/, TWilliams DERE] ZERMEROSS A
REMETH S,

Williams E#ZDERABTOEE

F

EBAS

1985 (S60) | 17

Lyophilized fibrinogen (&7 « 7V /4 %+ 2T 2R HBICERICE->TH
WENTEZ, LALERMIZIR 7 4 7Y )X UHBFRED [ CORICREI=MEBES
ROHDE. BICER. 88, TEAE, N EOEERREDM/MERIZB VT fibrin L&
ERBLENSERIBEREZESIE LS, LALENS, 4 -8 gDEMRESENZS
WOREBEFZEIT LW IEMIZB SN TR (no good evidence) HlZ I, HE
YIROERTD 1 0 7MLANTA gD T 4 7 ) F 2 2 BIRESF L TH PO BIREST
JE. Mk, MRBUTIIELIZEN, ISR EONSEHHETH DMERAL E SR
L, BABIMIZIZA gD 747U /) REDRSEEEZ SN2V MDEES
100mg/dl ERE G2, BELET TV /5 L OEEREERKTAD R —Mmif
MOFEENIIERSND DI REBRITHETH S, ZOHANS HITORAE L
TRFICASREND, JUF L EF— MNIBED RF—DSEREINZDOTETFAE
EARIUIFRDERERIZZMNELS LD, 4gD T4 TY )T L EBBTBHEDIC
1520 By 7 AT L 5 — M ETH 5,

1989 (H1) | 18 JUFTVLYETF— 18y 71213 60-420mg D7 4 71 /7 W& EN. F1 270mg
THholz. M 1TRERL

1993 (H5) | 19 | AABB (7 AU A MEERFT) ICENE T VA RN 7IZI3PEL ED 150mg DT 4 7
T OMEENTVS, 1 1THREFL

1997 (H9) 21 FFP REMiM s SRS NBEHINMETH . ETORELAEERTFESATY |

%, HEME. HBVRFREEBMEE 28D LEOREMEEICAN SN S, BRENL
BERTFPRREL TH3 85I MKREEOEDICANIOIIEY TR, 74 7Y
TN 100meg/dl AT T O hO 2 E UL 357 MO E S RRICREND B 18
BIZHWS,

Cryoprecipitate

Z DRSS FFP 40 5 E 5115 5 VIII [RF. von Willebrand factor, 275< & 150mg
@ fibrinogen, XIII ®-F. & fibronectin 2& ATV S, FFP Db D ICRERFHF
DEDITHML TH2BAICERET S DRENLYL, 7 AREERFRSIRET
volume overload DS CRFHIZETFNFTEL TVBESICOAA NS, Bots B3 &
THEEDK 7 471 4 2 MEICH> TOEBENERBISESTH D,

2001 (H13) | 22

FFP Bzl s s s N/~ THh s, 2 TORELABERFEZATN
S, HEME., HDWIEHREEEESZM4S O isEic AN SN S, RN
BERFARE L THWSBEICIMERFEDO-DIZENSDIEES T, 7471
/T 100mg/dl AT T a hO s B U, 557 RO E S EREICRENSH S 15
BiZHW3,

Cryoprecipitate

CDRITIEFFP M S51ES 15,58 VIILH-F. von Willebrand factor, 272< &% 150mg
? fibrinogen,XIII (F & fibronectin Z&A T3, FFP b DIZERERFHFAED
HIZHMUTWSBACERST 208880, 7Y A RBEERFRIKET
volume overload DG PLRHHKIEEFAFREL THBBEICORHAND, 5% ELHFI8E
TEEDK Y A7) T RIS T B RBENEALEISERNTH S,

mE,

EMBERFET O 4 HOBRZRE 2EEMIRTAHDE, 1966(S4DENS T ¢
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