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Table 1 Underlying condition of patients who received moderate to massive transfusion and their outcome
No of patients mean age (y) male : female 24-h mortality (%) In-hospital mortality (%)
All 144 54.8 95:49 354 52.1
a) Injury 79 50.0 54:25 43.0 54.4
multiple injuries (— see Table 3) 65 431 46 : 19 53.8 60
other injuries 14 58.6 8:6 14.3 28.6
single injury as head injury 7
penetrating injuries 5
post splenectomy 1
ribs fracture after resuscitation 1
b) Aortic disease 30 714 20:10 40.0 70.0
ruptured aneurysm 22 735 14:8 54.5 77.3
dissecting aneurysm 5 64 3:2 0 40
fistula of aorta 3 68.7 3:0 0 66.7
¢) Cancer 8 54.5 6:2 25.0 75.0
d) GI bleeding 11 57.3 10:1 182 18.2
e) Parturition 7 33.6 0:7 0 0
f) Others 9 55.3 5:4 11.1 333
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Table 2 Usage of blood products

mean RCC units FFP usage PLT usage
©) (+):(-)  TETPREC 705 5
All 20.8 148 : 20 0.64 73:95
a) Injury 21.8 74 :14 0.60 33:55
b) Aortic disease 237 35:1 0.66 23:13
¢) Cancer 19.7 10:2 0.80 5:7
d) GI bleeding 14.8 10:2 0.37 3:9
e) Parturition 12.0 7:1 0.65 1:7
f) Others 185 12:0 0.87 8:4
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Table 3A Risk Factors Tested for Prediction of Mortality

Outcome
p value
Survived Dead

Age (y) 35.7+154 (n=26) 56.4+20.0 (n=39) <0.00**
Gender (Male : Female) 19:7 27 :12 0.79
Systolic blood pressure on 101.0+37.1 (n=26) 956 +52.0 (n=238) 0.65
hospital arrival (mmHg)
Heart rate at hospital 110.6 £28.3 (n=24) 111.7+39.5 (n=36) 0.90
arrival (/min)
SI 1.24 (044 ~ 3.25) (n=24) 1.26 (0.0 ~ 3.13) (n=234) 0.77
Body temperature (C) 359+1.1 (n=19) 354+1.0 (n=29) 0.14
GCS 14 (3 ~ 15) (n=26) 7 (3~ 14) (n=236) <0.00**
ISS score 26 (10 ~ 51) (n=25) 34 (17 ~ 75) (n=38) 0.02*
FAST (positive : negative) 11:15 11: 28 0.29
WBC (x10%w) 164 +6.4 (n=26) 134+5.3 (n=39) 0.04*
Hgb (g/dl) 11.7+28 (n=26) 121£23 (n=39) 0.56
Het (%) 345+7.3 (n=26) 358+6.2 (n=39) 045
plt (x10%u1) 22.1+6.8 (n=26) 19.7+£7.0 (n=39) 0.18
PT (%) 81.3+21.5 (n=26) 764 +244 (n=39) 041
PT-INR 1.13+0.20 (n=25) 1.22+041 (n=39) 0.30
aPTT (sec) 31.8+7.0 (n=26) 40.3+18.3 (n=238) 0.03*
Fib (mg/dl) 170.2£74.0 (n = 26) 164.5+61.7 (n=39) 0.74
FDP (ug/ml) 99.3+61.4 (n=22) 2958 +334.1 (n=38) 0.01*

Qantitative variables were summerrized as mean = SD for normally distributed variables and median
(min-max) for SI, GCS, ISS core.

Comparisons between the survived and dead were done using Mann-Whitney U-test for SI, GCS, ISS
score, y*test for gemder (male%), FAST and Student’s t-test for other factors.

*:p<0.05, **: p<0.01

Table 3B Correlation coefficient Table 3C Final logistic model for the odds of In-hosti-
a) Pearson’s product moment correlation coefficient pal Death
Age WBC APTT FDP Partial . 95% Cl of
regression Odqg the Odds p value
Age 1 ~0.376** —0.085 0.261 coefficient ~ Rato Ratio
WBC 1 -0.093 —-0.069 e
APTT 1 0279% Age 0.136 1.146 1.057-1.242 0.001
aPTT 0.118 1.125 1.001-1.265 0.048*
b) Spearman’s rank correlation coefficient FDP 0017 1017 1.004-1.030  0.01*
Age WBC APTT FDP a constant —-11.878 0.02
1SS 0.103 0.093 0.198 0.280* *:p<005, **: p<001
GCS -0.142 0242 —-0426** -0.408* *
*:p<0.05, **: p<001 ZRMEOZ R & ) BEFERENEL L 2 L
LNTwaY LaL, BAOHILTIEPT, aPTT
&M/ IMRE THRER R E % 57l L TV % b D93% {, FDP
RFERNPELRLZEVPHLNE 257, EZBET L WA EICE L. 72, kS
2, SRIMEBEDFEREF ToOR R L BEEEOMMEEZHMT 25005577,
ZIMEOFHNT L LTIk, ZHO VAT 4 v 7 E - g0, KB FE TOREIEEIEEOE DK
)7 54T T4ElE, aPTT, FDP @ 3 DA%k b/, S, BB & B AR R E & WL 2 W RS
i, IMFEZOTFREATFE LTI SR T HYVEREET .
5. 70 Ll L OB s Tl ISS score 12 & B HEEIETH MBETIi, HEEZHRER D SR E TOFHRER )
LD EBOFETEIFEL &0, Phge - MEIERT WAL DEL, BEATIEOFABEIN TV RN, D
DIFEEL U THERBEAS PRINTICR S LIS D, F ) KEWEAIT b I TR WIREE T o R BRI T —

7z, BT ERIMEE R R 7 & O IR B ZTHY, WHHOMmLE LT, Wil X > THR
WA, SREEHT QP ICE % EORERDE L, A0 ENDUFORRZRKMLTVEHDEEZTNWE
ﬁ#ﬁﬁmt%?w;k%%ﬁénfwémﬁtﬁu Wi, BRI B4R & 0 I/ MRS % l@%iﬁ&#é%
LG A DT —F TIRENS DT HIZD W TOMETIE DEFREND D, WiE A AT 9 LT CILIEBR IR &
T&hhol. WAHOIZ, ThooREZLIZHH LI W, —7,
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Table 4 Usage of blood products and their starting time in the patients with multiple injuries
mean Time from hospital FFP mean FFP unit among Time from hospital arrival Plt
RCCunits arrival to RCC usage FFP-transfused to FFP transfusion among ( +)u.s(a E’?
(U) transfusion (h) (+):(—) patients (U) FFP-transfused patients (h) ’

Survived 24.2 30 25:1 16.3 49 11:15

Dead 24.1 2.0 30:9 134 4.0 10:29
ISS score

~24 17.1 25 13:1 126 58 2:12

25~35 232 2.6 23:7 15.1 44 10: 20

36 ~75 304 19 17:2 235 32 9:10

Table 5 Relationship between amount of FFP used and In-hospital mortality in

the patients with multiple injuries

FFP (-) FFP/RCC-MAP=0.5 FFP/RCC-MAP>05
Survived (n) 1 6 19
( 10%) (31.6%) (52.8%) p=0.001*
Dead (n) 9 13 17
(1 90%) (68.4%) (47.2%)
Sum (n) 10 19 36
(100%) (100%) (100%)

Comparisons between the survived and dead were done using Mann-Whitney U-test.

FelE & MR FIG S A A RO EY TH 5 FDP IIAERE
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+, 15 i 24 R DA, 1 801338 0 o B WIFE CRERI T
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DB EPRT LI L 2R Mz R E LT, ISS I3k
REFIVICHB L ad o7z, RFEONRTH D, £
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W O0d DY, KRR E LT L DLEEZD
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SAMMAHETELDTERVNLEEZ TS, &
MEEWNdAEHEEZ O5NEH, FNLLEHC, il
BB MTP 384l 2 BN TS & Lk Bbh
7=.
MAEDORFL LT, AW THL L, WA
MEETIELEWERRETHL L, LERFITLN
%, HAERTORKRIIZE TR & HF2E0 EaH Y
iz BEST 5 2 L IZBREMITIIRETH 5. HEHE



24

ROFIWHIEDS—ETIE R o 2RI/ ETE %
Uy,

S5i%, MMT #0835 EBE% 2T L, HkeshE
MTP ZIEH$TAH I EIZI ), FEPUETELNED
PHABETHETHS .

X ®

1) Schuster KM, Davis KA, Lui FY, et al: The status of mas-
sive transfusion protocols in United States trauma cen-
ters: massive transfusion or massive confusion? Trans-
fusion, 50 (7): 1545—1551, 2010.

2) Borgman MA, Spinella PC, Perkins JG, et al: The ratio
of blood products transfused affects mortality in pa-
tients receiving massive transfusions at a combat sup-
port hospital. ] Trauma, 63: 805—813, 2007.

3) Boffard KD, Choong PIT, Kluger Y, et al: The treatment
of bleeding is to stop the bleeding! Treatment of trauma-
related hemorrhage. Transfusion, 49: 240s—247s, 2009.

4) Vincent JL, Rossaint R, Riou B, et al: Recommendations
on the use of recombinant activated factor VII as an ad-
junctive treatment for massive bleeding--a European
perspective. Crit Care, 10: R120, 2006.

5) Callum JL, Karkouti K, Lin Y, et al: Cryoprecipitate: the
current state of knowledge. Transfus Med Rev, 23 177—
188, 2009.

6) Shaz BH, Dente CJ, Nicholas ], et al: Increased number
of coagulation products in relationship to red blood cell
products transfused improves mortality in trauma pa-
tients. Transfusion, 50: 493—500, 2010.

7) Vo SEEE CPARHUL, BEEIE Al BRERRER R
e R LA RIS 33 0) B K Y NUAE B DO MR FREE, 58,
Ak, L, 2009, 1465—1468.

8)

9)

10)

11)

12)

13)

14)

15)

Japanese Journal of Transfusion and Cell Therapy, Vol. 58. No. 1

Dente C]J, Shaz BH, Nicholas JM, et al: Improvements in
early mortality and coagulopathy are sustained better
in patients with blunt trauma after institution of a mas-
sive transfusion protocol in a civilian level I trauma cen-
ter. ] Trauma, 66: 1616—1624, 2009.

Maegele M, Lefering R, Yucel N, et al: Early coagulopa-
thy in multiple injury: an analysis from the German
Trauma Registry on 8724 patients. Injury, 38 (3): 298—
304, 2007. Epub 2007 Jan 9.

MacLeod JB, Lynn M, McKenney MG, et al: Early coagu-
lopathy predicts mortality in trauma. J Trauma, 55: 39—
44, 2003.

Kuhne CA, Ruchholtz S, Kaiser GM, et al: Mortality in
Severely Injured Elderly Trauma Patients-When Does
Age Become a Risk Factor? World J Surg, 29: 1476—
1482, 2005.

Wong DK, Lurie F, Wong LL: The effects of clopidogrel
on elderly traumatic brain injured patients. ] Trauma,
65: 1303—1308, 2008.

Caterino JM, Valasek T, Werman HA: Identification of
an age cutoff for increased mortality in patients with
elderly trauma. American Journal of Emergency Medi-
cine, 28: 151—158, 2010.

Hess JR, Brohi K, Dutton RP, et al: The coagulopathy of
trauma: a review of mechanisms. ] Trauma, 65: 748—754,
2008.

Mitra B, Mori A, Cameron PA, et al: Fresh frozen plasma
(FFP) use during massive blood transfusion in trauma

resuscitation. Injury, 41: 35—39, 2010.



HARE MM GRS 8% £15 25

ANALYSIS OF PATIENTS WHO UNDERWENT MODERATE-TO-MASSIVE
TRANSFUSION AT A TOKYO METROPOLITAN HOSPITAL
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Abstract:

Recently, the method used for massive transfusion has changed worldwide. We retrospectively reviewed 168 pa-
tients who underwent transfusion with more than 10 units of red blood cell concentrate (RCC) between January 2006
and June 2009 (1 unit =140 m/ [in Japan]). Of these patients, we studied 65 patients in particular; these patients had
multiple injuries and had received moderate-to-massive blood transfusion with more than 10 RCC units within 24
hours of arriving at the hospital.

Hospital mortality of the patients with multiple injuries was 60%, and was independently associated with risk
factors such as age, activated partial thromboplastin time (aPTT), and plasma fibrin/fibrinogen degradation product
(FDP) value.

The 24-hour mortality rate of the group that was not transfused with fresh frozen plasma (FFP) was 90.0%. Mor-
tality in the FFP: RCC ratio 0.5 or less group was 68.4%, but in contrast was 47.2% in the higher ratio group. These
results suggest that the transfusion ratio is important with respect to initial transfusion treatment and that a separate

protocol should be created at our hospital for massive transfusion.
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