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Background and Objectives: The major policy for

patient safety in a tertiary care hospital includes practice
guidelines or support system for hemorrhagic crisis, and the
establishment of the expert working team. Multidisciplinary
group of Srinagarind Hospital, Faculty of Medicine,
compose of the anesthesiologist, surgeon, obstetrician,
hematologist, team personnel from operating room,
delivery room, accidental - emergency unit, laboratory unit
and central blood bank. Working team jointly establishes
guidelines for the management of massive blood transfusion
protocol (MTP) and applied it to context of each department.
Working team monitors and audits the MTP approach
by comparing the results of the project in the year 2010
and 2011.

Methods: We performed a retrospective study to evaluate
the performance of the work instruction of massive
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transfusion protocol. Outcome measurements were
result in a rapid blood usage within recommendation time,
costs for blood and blood components and survival
rate within 7 days as indicators of the MTP project.
Results: There were 22 cases of patients of surgery, who
used the MTP, 14 patients of surgical ward, 5 patients of
orthopedic ward, two cases of delivery room and one from
medical ward. The average time for a request - receive
blood from the blood bank established in 2010 and 2011
were 22.50+2.89 and 18.33+7.64 minutes respectively.
The difference time was no statistically significant
(P=0.352). A cost arising from the use of the 182 units of
blood during surgery in the study year was 76,743 Baht.
The survival rates within 7 days after surgery were 57 and
61.5 percent, respectively.

Conclusion: The massive transfusion protocol decrease
duration time of blood arrival to operating room and
increase survival rate within 7 days, if all relevant guidelines
were followed step by step.

Keywords: massive transfusion protocol, patients’
outcome
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Table 1 Demographic Characteristics of patients with massive transfusion protocol (MTP)

Variables Study Yr 2010 Study Yr 2011
Sex : n(%) male 3(37.5) 7(50.0)
female 5(62.5) 7(50.0)
Age (year) Mean+SD 45.38+19.78 34.14+19.54
min-max 13-62 15-74
ASA: N (%) 1 0 1(7.1)
2 1(12.5) 3(21.4)
2E 3(37.5) 0
3 2(25.0) 0
3E 0 2(14.3)
4E 1(12.5) 5(35.7)
5E 1(12.5) 3(21.4)
Department Diagnosis N (%) N (%)
General surgery Rupture abdominal aneurysm 2(25.0) 3(21.4)
Blunt trauma 0 4(28.4)
Gun short wound 1(12.5) 0
Cholangiocarcinoma 1(12.5) 0
Carcinoma of rectum 0 1(7.1)
Cardiothoracic unit Severe aortic regurgitation 0 1(7.1)
thoracic aneurysm 1(12.5) 0
Orthopedic Fracture neck femur 1(12.5) 0
Tumor 0 3(21.3)
Tuberculosis of spine 1(12.5) 0
Obstetric Post partum hemorrhage 1(12.5) 1(7.1)
Medicine Upper Gl hemorrhage 0 1(7.1)
Time for order MTP Official hour 3(37.5) 5(35.5)
Official- non official hour 2(25.0) 5(35.5)
Non official hour 3(37.5) 4(28.5)
Operation time (minute) Mean+SD 214.38 +111.47 204 +73.64
min-max 105-415 80-300
Estimated blood loss (ml) Mean+SD 4875 + 3212.81 4590.91 + 4582.02
min-max 1,500-12,000 1,200-15,000

ASA=American Society of Anesthesiologist, Letter “E”"= emergency condition
ASA1= A normal healthy patient.

ASA2= A patient with mild systemic disease.

ASA3= A patient with severe systemic disease.

ASA4= A patient with severe systemic disease that is a constant threat to life.

ASA5= A moribund patient who is not expected to survive without the operation.

332 AIUATUNSIIYAT 2556, 28(3) * Srinagarind Med J 2013: 28(3)
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Table 2 Turnaround time of pre-transfusion test for MTP code and blood and blood components preparation
and usage during study period

Variables Study Yr 2010 Study Yr 2011 P-value
Time for blood (min): Mean + SD 19.33 + 22.50 25.67 + 26.95 0.770
(from OR to Blood bank) Min - max 3-45 2.55
First time for PRC 3 U(min): Mean + SD 22.50 +2.89 18.33 + 7.64 0.352
(Blood bank to OR) Min - max 20-25 10-25
Second time for 13 U(min): Mean + SD 7.45 1+ 4.38 19.03 NA
Min - max 15-30 19.03
PRC FFP Platelet conc. Cryo
Blood and blood components Sum 186 156 236 20
preparation (units) Mean + SD 6+2 542 8+3
Min - max 3-10 2-10 6-20
Blood and blood components Sum 182 159 127.8 74
usage (units) Mean+SD 1047 947 9+5 1548
Min - max 3-26 1-26 4-19 8-26

PRC= packed red cell, FFP= fresh frozen plasma, platelet conc. = platelet concentrate, Cryo = cryoprecipitate

AnldaalunsmTan PRC, FFP INAAARALAY  NARA WAL 76,743 Uan WA cross matching
cryoprecipitate LN R1H9E MTP Winfi 48,600 LM ANEANIIFULFANATANR API9ANI04IT merﬁhﬂ%/ﬂmﬂi
WA type and screen way cross matching  nslEaen doun e asereedinLlsnaLideniaviue
daupnldanaiifinannnisldiaansie 182 gimsyndne Wiy 132,136 un (m‘mﬁ' 3)

Table 3  Cost of blood and blood component preparation and usage of patients with massive transfusion protocol

(MTP)
Blood Blood preparation Blood usage

and blood Number of units ~ The cost of the blood ~ Number of units ~ The cost of the blood  The total cost of the

components cross-matched preparation(TS+XM) transfused (unit) preparation(TS+XM) blood transfused

preparation (unit) (baht) (baht) (baht)
PRC 180 48,600 182 49,140 27,603
FFP 152 159 31,800
Plt conc. 230 121.8 63,336
Cryo 20 74 37,000

PRC= packed red cell, FFP= fresh frozen plasma, PIt conc. = platelet concentrate, Cryo= cryoprecipitate, TS+XM= type and screen

and cross match
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Table 4  Outcome of Patients with massive transfusion protocol (MTP), Values shown as N (%)
Variables Outcomes Study Yr 2010  Study Yr 2011 Total p-value
Immediate outcome first 24 hour 24-hour mortality 1(12.5) 1(7.1) 2(9.1) 0.679
Survivors 7(87.5) 13(92.9) 20(90.9)
Total 8(36.4) 14(63.6) 22(100)
Second outcome within 7 days  Survivors 4(57.1) 8(61.5) 12(60.0) 0.402
Dead PO Day1 1(14.3) 0 1(5.0)
Dead PO Day2 0 2(15.4) 2(10.0)
Dead PO Day5 1(14.3) 1(7.7) 2(10.0)
Discharge 1(12.5) 2(14.2) 3(15.0)

PO Day= post operative day

91501

NNIFHARINNITANRUIUNNTIT “UUININITLITUNT
dAnnn1RznsiRRenLasdulsneuresfenLFu
d7n (Massive transfusion protocol: MTP)” lugagnan
2 Tudatlsznialdunonie luszasBudundatlsznia
Lm”‘mmflulﬁm%mﬂluummm mmﬂmm‘lumﬂgm
Tdidlauuanng 395a MTP Lummﬂmﬂﬂmummmw
Uszanluqatiaweynan Tmﬂqu‘vmmwwmmw
duHuNgUF e mu’luummmmmmmimmm
mﬂfm‘vﬂ,ummwmmmmmumiﬂmﬂmm \iaeann
nuddy i udinAuuuanislaaiagusouiianes
Fungnunasindafiaa sz aunaziiuuuanisldiie
ANNNNTZEU ANNUWRINI9NNT I MTP Addaannand
AAUALUININNTFL-AN LR ALATEILLIENaLTR L Aen
rriunandudentazdiudseneuresasnnialu 30
W (15 winusnldl PRC 3 gauazdn 15-20 winacls

5N 13 99)
Tuszazusn (Dw.A. 2553)1‘71' w‘hlﬁuﬂf]immm‘
nelupdaaennanaLasiuidoye mmmummmmm

o T

L Ton.

a

mimimmuﬁﬂsimﬁmﬁmLuumimmnmm MTP

334

mmﬂﬂumidwmmmmL@@msluﬂ W.A. 2553 1NN
T W 2554 (A9l 2) mmmnmuwmummmm
NINITUNNE LU AL ANAMALINEIuTUNIILIN
AlAzanng MTP me\ﬂ,umﬂwumuumfmm%uumi
lugniunisnianiau vinlinisinsealszaiuauandn
N3l WINIg crisis resource management 2189 Rall
uaz Gaba mf«]vmﬂiumvmummmwuuﬂivmmﬁmw
Wnay
NIARILABANANNAELARALATAIUL TN LR
Bentdeud 25-30 u (AM9747 2) \ilesanniinng
Fumauideauardiutlsznavvaudanlaiflullniy
%ﬂﬁwumm ‘s MTP’ AadasaeuaInNndnfis uue
iudasRan 10:10:10 vida 7:10:10 ﬂum vusiu Al
L@memmmmLfmﬂummmiﬁumnw a1y
nawtNReALATdIuLlszNaULRNRER 16 Gesiasldion
TunsimTanase 30-45 w1 ARAUAEANA1NIIaNENLNG
FuATUNT AuuAmIsnaaflseiunanlunnslduianig
A3LIVNIIANITANLANT LT ReALATdduLTTNaLT8 4
ABALBNIHAN (Massive transfusion protocol: MTP)
dnfupaunsnudaannisnsudeaaldsna MTP uaz

AIUATUNTIIYANT 2556;28(3) * Srinagarind Med J 2013: 28(3)



td 3 a o
1910591 FODUNS UazAMY ® Waraporn Chau-In, et al.

Funaenussqiaen HeannsnLaz/vzaqaniamnazlaiy
pack red blood cell (PRC) 3 quwnmm‘lu 15 U7 WAy
Hluiniudmduiuaensdn 13 ganialu 15-30 wivisaxn
19150 1 unana aannsansnudnlud woe. 2553
1danunndnd w.e. 2554 LLMﬂﬁluLﬂmmwﬂivnmaﬁ
mwL@famﬂm\i94nwiLﬂ@wuﬂmsmummamﬂu
Mmmmmﬂ‘wmmm @mmmum W ulinngdfu
“lm@m@mm?mnm’l,mmmu NI9LETNYARINIIDIFL
Lu@um'ﬂmm MTP mmmmmmmwiumi
SaLatNARn e saFUN T Ay LL@”M@QN’][FIWIJ'JEI
ﬂivmu\mumuuwmﬂuﬂ’ﬁmmam@mm@qm@mmmm
35y danannnn daad w.a. 2554 miuu‘wnﬁu@m
Bosnauazaauuiiauia MTP 1mummm®mm@m
memmmmwLummnmm@mmLfa\'m”l,uvl,mmvmu
quLmu”l,ummiu,mmmumm@ummummmumu
21a3d0ya f«Nmmﬂ@vmuwmmummﬂugmmumm
ﬁmumm’uﬂmwzmmﬁi@L‘fimLﬁ'mmﬁa&lmmnﬂﬁﬂ
wywe (human factor)" nsAuaulgLn e AgaLaL
°lummmmuﬂivmummm m@ﬂmuimﬂmmﬂmm
IAMUAENUAL R ENENIHRITRE sauvantsaiafly
mnmm‘muﬂmmm\‘m’mt,wwmmmu‘lmLmumw
ﬁﬂﬂmw‘lummmeﬂwmmqvmnL@@mmmmmm
4958 MTP "Lrﬂ'ammﬂmm

Lmuummnﬂuumemnﬁnuquﬁ“mmuwm
Adryiwanuna wnndinausy wanunatesRfaLaz
winuieIsn AFaslinsimacuTalnausulel
FUNIULNLINIDUFATAL %‘mﬂmu/nm‘mu?miﬁmm
aAty nagadydanauidymdaanisdnnans
Q1889840111908 massive hemorrhage Wazdndau
unumaaswnedLagadnydineunalunisdszanuanu
Slelld sa MTP ietszfiupnaduazenudnlazes
yAaNsluN1ATTN ‘lumiﬂﬁﬁﬁmm%umumﬂ@Lﬁ@m
Anle MTP Tuiessnsn (massive transfusion protocol :
MTP) MﬁxﬂLzﬁ%ﬁ@ﬂ?ﬁ‘wﬁﬂ’]isﬁ/ﬂﬂﬂmLLavﬂﬁﬂﬂEIﬁﬁ’ﬂ@
eI mu’lﬁmmmmmmmumﬂm 1 ﬂﬁ\‘iLLF;Iﬂm’]ﬁJﬂ@N
wnefneusy 3 Full Lquz?fmmwmm@ LLDﬂNimNﬂ
sauRUTRHNFRLAZTRIARe AT des Iz useLiled
YDIANANTN

fodinaesnisAnmn loun 1) ldamnsnlsziiiu
Tunaufiniedeanisd umﬂ@mmmenuﬂmm Ay
f«mmmmmiummummm‘ummmummmmamwa@

q

1N ’ZQ’]‘H?‘LILLW‘V]EILL@&H@@WH?WUWQWHI@HM?\? 2) VLN@’]JJ'W?O

ATUATUNSYANT 2556;28(3) * Srinagarind Med J 2013: 28(3)

WReLieusravnanlunsteden @usuAsdnsa@aendn
17N) AAUAT ML LININNITLINNIIANIINIZNNT LA D A
wazdluLlszneureaaenlinnimnn (Massive transfusion
protocol: MTP) 3) dlasannifluntsAnsndaundalalla
muuwmﬂumammuLﬂmwmmmmmmivmu
Ay I MmammmnLfgmvmaumﬂum@m
mammﬂmmmm 4) umm’mﬂmL@@mumiwmmnﬁuu
mim@ﬂm@mmmmmm ddlsinsudnuiinsannlugag
u@ﬂLqmmmmimmnﬂuwmwm

daiguaunu 1 )Iiawmm@mmumuummwmjfau
‘LummmWmLmvﬂmuum@ﬂmqLﬂmﬂﬁa‘m NITULFNEIN
ARz tae A uletne S FUR AR atiuauy
waLldnnauinnaela 2) wmumm%mmuﬂivw
fmLmumwammwmmumLw'a‘lmnmmuﬁﬁmmq
mmau?ﬂummmmmum%mnL@famm‘w,l,wamwwu

sl

agil
NAT89NT ML UIN9NN9LEINIa ATz s IR e A
wazdiulsrnavreadenlFuiniunn wusNnsldsia
MTP lugilagl 22 3181 arnsnanszeziaanlunisiu-as
Ben uazifingnINnnssandannialy 7 f;”uuﬁqmﬁm
mmmu,mnmq@mqiwuﬂmmmmmmm Lmvmﬂ@m
mumﬂm‘umﬂgummuLLuqmq@mmﬂmmmmumu

fnanssulszma

ﬂmzﬁﬁﬁﬂm@m@uammmmﬁqﬁi@iﬂﬁ YAAINT
NNILAUNIATIBAYYINGN YARININNITALDBY
WHUNNITNETLIARBIEIAR LRBANITNENUIaL e
AURMALAZNIEN WHLNNTNEILNATRIAAEA ARILABA
nanalaglanIzAnAINg %mvmm%qmmquﬁ@mmm
nsldaia MTP wazsielfjifinsnaAansdugns
mf;uﬂutlﬂﬂgum@mummmam‘lum\iLLiﬂmﬂmqmm
LU NLEMIAANIINENs IR ALaz AUl sznay
189LA8ALTNINAN (work instruction for massive
transfusion protocol) 284lTaNYNLNAATUATUNT
ARUSLNNEANERNT NUANENATBULAY

1BNA1391909
1. Fraga GP, Bansal V, Coimbra R. Transfusion of blood
products in trauma: an update. The Journal of Emergency
Medicine 2010;39: 253-60, doi:10.1016/j.jemermed.
2009.02.034 [Cited April 10, 2009.]

335



9 a @ £4 . . .
MIANYINAYDINS IFILINUMIUTITIAMInIzmsviaon o Study the Effectiveness of Massive Transfusion Protocol

336

Huber-Wagner S, Qvick M, Mussack T, Euler E, Kay MV,
Mutschler W, et al. Massive blood transfusion and outcome
in 1062 polytrauma patients: a prospective study based
on the Trauma Registry of the German Trauma Society.
Vox Sanguinis 2007; 92:69-78.

Bochicchio GV, Napolitano L, Joshi M, Bochicchio K, Meyer W,
Scalea TM. Outcome analysis of blood product transfusion
in trauma patients: a prospective, risk-adjusted study. World
J Surg 2008; 32:2185-9.

McLaughlin AF, Niles SE, Salinas J, Perkins PG, Cox ED,
Wade CE, et al. A predictive model for massive transfusion
in combat casualty patients. J Trauma 2008; 64:S57-S63.
Anderson JM. Prevention and management of postpartum
hemorrhage. Am Fam Physician 2007; 75:876.

Robson V, Holdcroft A. Obstetric emergencies. Curr Anaesth
Crit Care 2000; 11:80-5.

10.

11.

amngal deduns. nslianseiuaauidnninzaniden
NAIARDA. ATUATUNIIITANT 2561; 23:330-41.

Balki M, Dhumne S, Kasodekar S, Seaward G, Carvalho JCA.
Blood transfusion for primary postpartum hemorrhage:
a tertiary care hospital review. J Obstet Gynaecol Can 2008;
30:1002-7.

Gallos G, Redai |, Smiley RM. The role of the anesthesiologist
in management of obstetric hemorrhage. Semin Perinatol
2009; 33:116-23.

Rall M, Gaba D. Patient Simulators. In: Miller RD, editor.
Miller's Anesthesia. 6" ed. Philadelphia: Elsevier Churchill
Livingstone, 2005: 3073-104.

Rall M, Dieckmann P. Safety culture and crisis resource
management in airway management: General principles
to enhance patient safety in critical airway situations.
Best Practice & Research Clinical Anaesthesiology
2005;19:539-57. doi:10.1016/j.bpa.2005.07.005. Available

from http://www.sciencedirect.com (Cited 21Jan 2013)

D

AIUATUNTIIYANT 2556;28(3) * Srinagarind Med J 2013: 28(3)



