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Table 1 Patients profile (1) in liver transplantation (2003 ~ 2005)
Recipient | Donor | Graft Markers of hepatic injury | Data of Hb, Plt. and coagulation
No. [ Sex | Age |[BW | blood | blood | volume Diagnosis ) Plt APTT! Fib TES% ?I?l?)y
type | type | (g) T-Bil | GOT | GPT | LDH | Hb | 0 [PTANR| g0 20 1 0
1| M| 49 | 87 A+ A+ | 1506 |HCV-LC 33 42 33| 342| 81| 43 175 | 544 81 6,960
2| M| 58 | 60 O + B + 532 |HCV-LC 287 40 19 150 7.1 40 2.19 46.6 135 4,800
3| M| 52 |67 O+ O+ 632 |HBV-LC 25 32 34| 177| 82 17 2.07 539 65 5,360
4| F | 56 | 46 O+ |AB+ 707 |PBC 116 | 182 80| 176| 87| 61 133 | 736 218 3,220
5| M| 60 | 62 A+ A+ 710 |HCV-HCC 2 78 49| 171|114| 53 157 | 589 83 4,960
6| M | 52 | 58 A+ A+ 712 |HBV-HCC 2 57 43| 274|122 25 16 65.1 119 4,640
7| M| 59 | 76 0+ 0+ 670 |HCC 11 62 37| 248|125| 86 118 | 839 253 6,080
8| M| 62 | 53 0+ 0+ 596 |HCV-LC 43 59 32| 166| 89| 33 | 21 535 103 3710
9| F | 58 | 57 A+ A+ 665 |HCV-HCC 5.1 65 39| 294|116 30 198 529 105 3,990
10| M | 61 | 51 A+ A+ 713 |HBV-HCC 43 46 29| 142 8 16 242 36.9 61 4,080
11| F | 55 | 56 A+ A+ 900 |HCV-LC 22.3 60 31| 266| 85| 21 241 | 43 33 3920
12| M | 57 | 58 B+ B+ 656 |HCV-HCC 185 75 44| 232| 84| 52 | 283 | 466 81 4,640
13| F | 49 | 73 O+ O+ 744 |HBV-LC 29 39 26| 175| 75 21 245 35 57 5110
14| M| 5 | 78 A+ O+ 734 |HBV-HCC 1.3 41 20| 16112 119 1.15 734 376 6,240
15| F | 58 | 58 B+ B+ 548 |HCV-HCC 338 29 12| 178 67| 30 184 | 445 58 4,060
16| F | 39 | 38 B+ B+ 417 | Amyloidosis 04 29 47| 190 | 84| 250 132 | 96.1 241 2,660
17| M | 59 | 71 A+ A+ 840 |HBV-HCC 25 100 29 195|113 67 181 55.8 121 5,680
18| F | 58 | 51 A+ B+ 650 |HCV-LC 36 18 101 160| 78| 58 133 | 634 175 3570
19| F | 56 | 47 A+ A+ 748 |Fulminant hepatitis | 3.9 | 7,172 | 8844 | 6424|134 | 40 | 566 | 578 170 3,290
20| F | 53 | 45 B + B+ 679 |Fulminant hepatitis | 4.6 | 1,976 | 1,650 | 1,093 | 11.3 70 194 60.3 139 3,150
21| M | 56 | 59 B+ B+ 614 |Fulminant hepatitis | 31.6 146 | 141| 662|108 78 1.66 615 182 4,720
22| F | 46 | 71 O+ O+ 772 |PBC 132 73 24| 164] 92| 143 144 56.7 187 4,970
23| M | 55 | 87 A+ A+ 614 |HCC 44 R 25| 253115 85 14 61.7 201 6,960
24| M | 57 | 55 A+ O+ 574 |HBV-HCC 0.7 15 28| 141| 96 36 118 785 280 4,400
25| M | 51 | 65 0+ B+ 524 |HBV-HCC 17 35 24| 20813 51 121 | 738 182 5,200
26| M | 61 | 79 A+ A+ 574 |HBV-HCC 32 29 25| 172|121| 36 169 | 639 117 6,320
27| M | 49 | 56 B + B+ 504 |Hepatic failure 41.7 90 81| 251| 96| 307 194 594 131 4,480
28| F | 29 | 58 A+ A+ 586 |PBC 145 184 | 120 175|11.3| 319 1.01 90.2 624 4,060
29| F | 49 | 56 0+ 0+ 674 |PBC 156 | 182 86| 157| 79| 184 1.33 | 605 382 3920
30| M | 40 | 75 A + AB + 588 |HBV-LC 5.2 46 30| 25610 29 2.32 46.8 103 6,000
31| M | 48 |70 | AB + B + 482 |HCV-HCC 2 47 40| 180|14 46 1.39 79.7 168 5,600

All patients except No.l were transplanted from living donors. No.1 ~ 15: Blood loss > 5,000m/; No.16 ~ 31: Blood loss < 5,000m!
Hatched boxes: incompatible ABO-blood transplantation; All laboratory data were examined just before surgery.

BW: body weight (kg); LC: liver cirrhosis; HCC: hepatocellular carcinoma; PBC: primary biliary cirrhosis; Plt: platelet; Fib: fibrinogen
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Fig. 1 Time course of fibrinogen level in patients with
liver transplantation. 1: before surgery; 2: at removal of
the liver; 3: at the beginning of re-establishment of portal
circulation; 4: at 4 hours after re-establishment of portal
circulation; 5: at 10 hours after re-establishment of portal
circulation; 6: at 16 hours after re-establishment of portal
circulation; 7: at 24 hours after re-establishment of portal
circulation. Il (—): Patients with a blood loss of < 5,000
m! during surgery (n = 16); @ (---): Patients with a blood
loss of > 5,000 m! during surgery (n = 15). The data are
presented as the mean=S8D. *p < 0.05 by the unpaired
t-test.
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Fig. 2 Volume of blood loss after re-establishment of por-
tal circulation in patients with liver transplantation.
Closed bar: Patients with the lowest level of fibrinogen of
<75 mg/dl during surgery (n = 15); hatched bar: Pa-
tients with the lowest level of fibrinogen of > 75 mg/d!

during surgery (n = 16). The data are presented as the
mean +SD. *p < 0.05; **p < 0.01 by the unpaired ttest.
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Fig. 3 Volume of blood loss and transfusion during surgery in patients with liver transplantation.
Closed bar: Patients who were not given fibrinogen during surgery (n = 14); hatched bar: Patients
who were given fibrinogen during surgery (n = 10). The data are presented as the mean +SD.
*p < 0.05 by the t-test.
Table 2 Patients profile (2) in liver transplantation (2004 ~ 2006)
Recipient | Donor | Graft Markers of hepatic injury | Data of Hb, Plt. and coagulation
. . Total body
No. [ Sex | Age [BW | blood | blood | volume Diagnosis ) Plt APTT| Fib fluid (ml)
type | type | (g) T-Bil | GOT | GPT | LDH | Hb |00 [PTINR[ %000 F0)
1] M| 58 | 60 O+ B + 532 |HCV-LC 287 40 19| 150 7.1 40 2.19 46.6 135 4,800
2| F | 56 | 46 O+ |AB+ 707 |PBC 116 | 182 80| 176| 87| 61 133 | 736 | 218 3220
3| M| 60 | 62 A+ A+ 710 |HCV-HCC 2 78 49| 171|114| 53 | 157 | 589 83 4,960
4| F | 58 | 51 A+ B + 650 |HCV-LC 3.6 18 10| 160 | 7.8 58 1.33 634 175 3,570
5| F | 53 | 45 B+ B+ 679 |Fulminant hepatitis | 4.6 | 1976 | 1,650 | 1,093 |11.3| 70 | 194 | 60.3 139 3,150
6| M | 52 | 58 A+ A+ 712 |HBV-HCC 2 57 43| 2741122 25 16 65.1 119 4,640
7| M| 59 | 76 0+ 0+ 670 |HCC 11 62 37| 248 |125| 86 | 1.18 | 839 | 253 6,080
8| F | 55 | 56 A+ A+ 900 |HCV-LC 22.3 60 31| 266| 85 21 241 43 33 3,920
9| M| 51 | 65 © 4 B+ 524 |HBV-HCC 17 35 24| 20813 51 121 | 738 182 5,200
10| F | 49 | 73 0+ 0+ 744 |HBV-LC 29 39 26| 175| 75| 21 | 245 | 35 57 5110
11| M| 56 | 78 A+ O+ 734 |HBV-HCC 1.3 41 20 16112 119 115 734 376 6,240
12| F | 58 | 58 B+ B+ 548 |HCV-HCC 338 29 12| 178] 67| 30 | 134 | 445 58 4,060
13| M | 40 | 75 A+ |AB+ 588 |HBV-LC 52 46 30| 25610 29 | 232 | 468 103 6,000
14 | M | 58 | 54 B + B + 634 |HCV-HCC 1.8 74 42| 285117 52 129 66.7 148 4,320
15| M | 59 | 77 A+ O+ 536 |HCV-LC 15 142 141| 209 (137| 134 0.96 36.5 191 6,160
16| F | 58 | 50 A+ A+ 620 |Hepatic failure 283 91 49| 222| 81| 49 | 218 | 381 95 3,500
17| M | 58 | 70 0+ 0+ 852 |HCV-LC 1.1 90 27| 306|1L1| 102 118 | 835 165 5,600
18| F | 50 | 56 A+ A+ 695 |HBV-LC 47 75 29| 178| 75 33 257 43.3 75 3,920
19| F | 38 | 55 A+ A+ 1,364 | Alcoholic LC 29 47 27 278| 95 31 1.37 60.1 208 3,850
20| F | 61 | 41 A+ A+ 587 |HCV-LC 24 77 43| 320|118| 56 | 131 | 701 175 2,870
21| M | 31 | 56 A+ A+ 618 |PBC 165 | 150 56| 331| 81| 673 | 137 | 67 429 4,480
22 | M | 63 | 54 A+ O+ 500 |Fulminant hepatitis | 32.2 199 75| 559 6.1 32 1.16 45.7 132 4,320
23| M | 49 | 67 0+ O+ | 1,382 |HCV-HCC, HA 87 59 29| 291| 83| 41 189 | 229 86 5,360
24| F | 49 | 53 A+ A+ 420 |PBC 33 30 79| 201| 7 90 | 159 | 462 189 3,710

All patients except No.19 and No.23 were transplanted from living donors.

No.l ~ 14: Patients not treated with fibrinogen product; No.15 ~ 24: Patients treated with fibrinogen product

Hatched boxes: incompatible ABO-blood transplantation; All laboratory data were examined just before surgery.
BW: body weight (kg); LC: liver cirrhosis; HCC: hepatocellular carcinoma; PBC: primary biliary cirrhosis; HA: hemophilia A; Plt: platelet; Fib: fi-

brinogen
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EFFICIENT HEMOSTATIC THERAPY USING FIBRINOGEN PRODUCT IN LIVER
TRANSPLANTATION

Koji Yamamoto", Ryosuke Kikuchi", Keiko Hanai", Tomomi Narita", Chiaki Kato", Shuji Shibayama",
Taro Nakamura®, Yasuhiro Fujimoto®, Tetsuya Kiuchi® and Junki Takamatsu"

"Department of Transfusion Medicine, Nagoya University Hospital

?Department of Transplantation Surgery, Nagoya University Hospital

YDepartment of Gastroenterological Surgery, Mitsubishi Kyoto Hospital

Abstract:

Background: Surgery for liver transplantation may be accompanied by massive bleeding and often requires large
amounts of blood transfusion. This may result from coagulopathy due to liver dysfunction, which leads to the de-
creased expression of some coagulant proteins and to a low platelet count. This study analyzed coagulopathy during
surgery and examined the hemostatic efficacy of fibrinogen product in massive bleeding in patients undergoing liver
transplantation.

Patients and Methods: We analyzed several hemostatic parameters, including platelet count, PT, APTT, and fibrino-
gen during surgery in 31 patients from 2003 to 2005. When massive bleeding occurred, we administered fibrinogen
product to the patient and evaluated its hemostatic efficacy by counting blood loss volume and amounts of blood
transfusion in comparison with cases treated without fibrinogen.

Results: The lowest level of fibrinogen (82 =49 mg/dl) was observed at the re-establishment of portal circulation. Pa-
tients whose total blood loss was more than 5 liters, showed significantly lower levels of fibrinogen during 4 hours af-
ter the re-establishment of portal circulation. Blood loss during 2 hours after re-establishment in patients with the low-
est fibrinogen level of >75 mg/d! was significantly reduced when compared with patients showing<75 mg/dl Finally,
we observed decreases in blood loss (30% decrease) and transfusion volume (20% decrease in RCC, 50% in FFP, 60%
in PC) in patients treated with fibrinogen product in comparison with control cases.

Conclusion: Coagulation tests should be performed during liver transplantation. When patients show severe hypofi-
brinogenemia (i.e.<100 mg/dl), administration of fibrinogen product should be effective in establishing hemostatsis,

and therefore in reducing blood loss and transfusion volume.
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