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4. A19INAAIY
4.1 @am %38 Red blood cell concentrate (RBC) Aia @1uUseNauvaannfbasun1susaIANIUNSEUIU
Tulndadenunsmnagnauuaziiunsvagaunisiiiulaneuanglugiae

4.2 @uUsznauTRNaen Wiy fresh frozen plasma, cryoprecipitate kag platelet concentration
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6. 18AZLDYN
6.1 WWININI3WALGDA (RBC)

6.1.1 eslmdonidlo Hb < 7 g/dL Tugteund
ms’[,ﬁl,ﬁamﬁla Hb < 8 g¢/dL Iuﬁgﬂwﬂﬁiu acute coronary syndrome

6.1.2 lumslmdeniie Hb > 10 g/dL lugtheUnd

6.1.3 mslndeslunsdiil Hb og5¥N 7-10 ¢/dL asirsanindeddveudnetuizneendiau
ognseiiles mIgaydidenUSnasnnuaziwieUnandeniussuulnadoudenluiiome
warlonainnzunsngeu esmnanzeenduuluidese ez o luiisme

6.1.4 ﬂiﬂéﬂaaﬁﬁmazﬂgﬂuLﬁaﬁ’ﬂﬂmmﬁam (acute coronary syndrome) Wefinnsaulnidennos

$nw5eiu Hb oyl 8 - 10 ¢/dL

g Mahidol University
% %/ Siriraj Hospital

Perioperative ¥ simimay
red blood cell transfusion record form

Consider blood transfusion in perioperative Patient

Active bleeding
> 200 mUhr %38 > 500 ml %ia
> 15% blood volume”

Hb/Hct level I
Massive bleeding

2L or > 50% of estimated
blood volume in 3 hours or,
> 150 mVmin

Yes

No

Hb/Hct level

*® Take baseline blood
samples (Hb/Hct, CBC,
PT/NR/aPTT/aPTT ratio,
fibrinogen)

* ROTEM if indicated

* Consider extra cross
match or cross match
if not already done

* Identify and control
source of bleeding

Hemodynamically

Yes stable

Red-cell
transfusion Trigger|

I

Clinical
Judgement"

* Optimized intravascular
volume

*® Consider check -

Temperature, Acid-base

status, ionized calcium,

Shock”
despite agg|

CBC, PT/INR/aPTT/aPTT ratio,
fibrinogen

No

resuscitation

Massive transfusion

protocol

* Estimated blood volume = 70 ml/kg for adult males and 65 ml/kg for adult females.
80-90 mUkg for pediatric patients

** Transfuse 1 unit at a time and reassess hb/Hct

# Hypotension (MAP < 65 mmHg) or Systolic blood pressure (SBP) < 90 mmHg in
adults or SBP < 70+ (age in years x2) mmHg in pediatric with signs of finadequate
tissue perfusion

\rrtrzz

nganduiineu : E"’g-@

QR COde ﬂ %
Baseline Hb level ................g/dL or Hct........%
Documented Hb level ................e/dL or Hct......... %
at time Date.

OHub<7 ¢/dL (Hct < 21%) -> transfuse RBC
O Hb < 8 ¢/dL (Het < 24%) with
O cardiac surgery
O Oorthopedic surgery
O Age > 65 years with high cardiovascular risk
O Healthy pediatric (age > 4 months) patients
O Hb < 9 g/dL (Het < 27%) with
o Underlying coronary disease
D Underlying cerebrovascular disease
O Traumatic brain injury
O Aneurysmal subarachnoid hemorrhage
D Brain tumor
) Sepsis/septic shock
O Evidence of poor tissue perfusion from anemia:
increase arterial lactate, reduce ScvO,
Oub > 9 g/dL (Hct > 27%) -> no transfusion please|
specified if there are other indication(s)

1A AANeT AnTuNngAIEnsATIIINEIUIA AN inendouing
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6.1.5 N3 chronic anemia Mlufionnis lusndunedmiden erefinrsaninendnwiienzlsanou
ﬁﬂﬂﬂiﬂhﬁ’m L“U"LJ vitamin B12, folic acid, recombinant erythropoietin, Wian Lﬂw?u
6.1.6 N3 chronic anemia IuiansanseiU tarcet Hb Gl’mLLGiE]’]ﬂ’]iLL@%ﬂ’]’J%“UENQJTﬂ?EJLLGiaﬁ’IEJ
onafansanlmdeniile Ho < 6 ¢/dLuaziionnis
6.1.7 nsdivanusniin (infants) e1guesni 4 ey Aarsanindenidle
~Hb < 12 o/dL Tuwas 24 v, wsnifin
- Hct < 20% i reticulocyte count i wazdionnisananiglafine
-~ Het < 30% lasunisin positive airway #18 oxygen therapy FiO, > 35% iA21uiaUNG
mesyuuile videwwSaiula
- Hct < 45% $1n17% cyanotic congenital heart disease
- Acute blood loss > 10% 8¢ blood volume
6.1.8 RBC 1 09 awnsauiial Hb 1 ¢/dL %3e Het 3 %
E;U"JEJLﬁﬂ RBC 10 mU/kg anynsauiia Hb 2 g/dL

6.2 WUINNNISIANAALEEN
6.2.1 awlsznou
6.2.1.1 Platelet (Random Donor Platelet, RDP) 1n211 whole blood 73 platelet \ade
8 x 10*° ﬁaqﬂuwmau‘? 50 mil Ty anticoagulant ¥ia CPD
6.2.1.2 Pre-storage pooled platelet & (> 5.5 x 10'°) x §7u2u RDP Tu pool
6.2.1.3 Plateletpheresis (Single Donor Platelet, SDP) 1{{ automated instrumentation
1l plateletUszanas 3.5-4.0 x 10')/g9 Tumanaan 250 ml Ty anticoagulant ¥l ACD
6.2.2 ﬂ"liﬁ]@Uau@QQWﬂﬂq{LﬁLﬂgﬂLﬁ@ﬂ
6.2.2.1 yvaziindaidon tiuTulszaa 7,000 - 10,000/mm? A RDP 1 94
30,000 — 60,000/mm® #1® SDP 1 g
6.2.2.2 neonates Wag infant ﬂ’lﬂﬁ;{ platelet 5-10 ml/kg ¥04 RDP %38 SDP Izl
platelet 50,000 1§ 100,000/mm?>
6.23 vausthunslmndnden
6.2.3.1 n3dl Active bleeding Tugtaentiniifiduaundadonsh vde dysfunction

[ |

6.2.3.2 nsdiestuidensenlugiiofifindaionsindil
gwiidszduindaidon fma 10,000/mm?
gwiifionisluasiiunlufidonsentvilaindaiden snan 20,000/mm?
éﬂ’mﬁ%ﬁ% invasive procedure 38l active bleeding TﬁLﬁ'am?ﬁmﬁam e

50,000/mm?
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6.2.3.3 N3t autoimmune thrombocytopenia %38 thrombotic thrombocytopenic

purpura aglulmndeiden eniau life-threatening hemorrhage

v '

6.2.4 VoUW MIUNINIFAVTEERaNIn1e Tunsdiiguielndeidensn

6.2.4.1 Cardiothoracic surgery
dlefinmedeneenndenmsusarila asiidlesesiuindadonsini 50,000-
100,000/mm?
6.2.0.2 MIFATIABY 9
Prophylactic preoperative transfusion ﬁﬂIﬁLﬁ'a platelet count N
50,000/mm?
FronsTiiideneenlumnvienisaaonmevenaealindniden wuu
prophylactic e platelet count < 50,000/mm?
MIHFARN V3DaNDS ABINTTTLU platelet count 11N 100,000/mm>
6.2.03 FRan13eNg 9 (MBINSIERUINERAEeN B81aLDe 40,000-50,000/mm?> 1 n5ld
CVP, N1stanzlan, milmzﬁm, Gl biopsy, closed liver biopsy, lumbar puncture,
sinus aspiration, N15AOUWY
6.2.4.4 n13v11 spinal/epidural anesthesia EINIITAUNEALEeN De19UDE 80,000/mm’
6.2.4.5 msla fiberoptic bronchoscopy Toe/ly biopsy (;llaqmsswﬁ’umﬁmﬁam EJEJINJEJEJ
20,000/mm?

6.2.4.6 msla Gl endoscopy Tnglal biopsy AsMITERUNEAERR BE1UBE 20,000/mm?

6.2.5 UpUIYLU neonates

6.2.5.1 nsdilasunisvh invasive procedure/minor surgery iifidonsonmnaaslmndniden
il platelet count #1171 50,000/mm®

6.2.5.2 N6 major surgery #3an1e bleeding ifldaseiasudu ﬁﬁﬂﬁﬁawq@mﬂ 5
disseminated intravascular coagulation, necrotizing enterocolitis mﬂﬁmﬁ@

don WauSunuannT 100,000/mm?

6.2.6 maﬁa%Tu critical care

6.2.6.1 massive transfusion
* n3il acute bleeding nidlawndaidensinin 50,000/mm?

n3d multiple traumna we CNS injury Tviilengadensnnan 100,000/mm?
nsdilasuidon 1.5 - 2 vesUSinaudeslusinie Usinaundadonsianini
50,000/mm?

ﬂiiﬁﬁﬁ microvascular bleeding ﬂ’;'ﬂﬁﬁamﬁmaa@ﬁ?’mﬁ’l 100,000/mm?

6.2.6.2 DIC, sepsis ﬁﬁ microvascular bleeding
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dinloderlvglmndaidon Wousinasiinm 50,000/mm?
mMsnusniislnEadon WeUsunamn 100,000/mm?

6.3.6.3 MINLINLAA m'ﬂﬁ; prophylactic transfusion
stable neonates Tmileseau platelet < 20,000/mm?
stable premature neonates Imdlesesuindadon < 30,000/mm?
high risk neonates (LEUIu extremely low birth weight, perinatal asphyxia,
sepsis, on ventilation FiO, < 0.4, clinical instability) IﬁLﬁ'aizﬁU platelet <
30,000/mm® N6 term, Lile < 50,000/mm? A6l preterm
on ECMO v platelet 1o < 100,000/mm?

6.3 WUINASIA Fresh Frozen Plasma (FFP)

1 99 Usennu 200-300 mL

6.3.1 VoUYT
- Active bleeding 91015910 coagulation factors, INR > 1.5
- Massive bleeding il coagulopathy éamﬁ"w
- Active bleeding 910 warfarin M%@éllaﬂﬂWSLquwé warfarin 9813152
- 1%‘1/1%‘1/1‘14 coagulation factor nsdilafl concentrate factors 1w Prothrombin complex
- Thrombotic thrombocytopenic purpura
- Rare specific plasma protein deficiency 1 protein ¢ deficiency, protein s deficiency,

antithrombin-IIl deficiency (heparin resistance), C1-inhibitor deficiency

6.3.2 Vanl

- ey blood volume %58 albumin level

6.33 U ATy FFP 10-15 mUkg

6.4 LUIN9NI5 WA cryoprecipitate
Uizﬂaug’m Fibrinogen, Factor VIII, XlIl wag vVWF
6.4.1 VoUW
- Mg Hypofibrinogenemia 21nA1% massive bleeding #5® massive transfusion
- fibrinogen < 1.0 g/L s[,u;;ﬂ’m DIC %39 advanced liver disease
6.4.2 Usunasiineslyn 0.1 unit/ke 1 unit
1m® cryoprecipitate/10 kg BW iy fibrinogen 50 mg/dL Whag mm?ﬂ"tumﬂﬁ%uﬁu half-life
ee recovery U84 coagulation factor faznaunu 919Ra15841M 5 factor level wio 333

funas U3unas cryoprecipitate 7ila Tuns$nwn hypofibrinogenemia
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* Blood volume = BW x 70 mUkg
* Plasma volume = Blood volume x (1-Hct)

* Fibrinogen finosnns (mg)
= (plasma volume (ml)) x U3u1ad fibrinogen Famy - ﬁc;llmm'i(mg/dL)

100

* ﬁﬂmqum cryoprecipitate NnoIns

- me ¥a4 fibrinogen 79189115

250 mg fibrinogen/ 9484 cryoprecipitate

6.5 WWAN9NSIK Prothrombin Complex Concentrate(PCC)

Uizﬂaugw factors Il, VII, IX, X, protein C, protein S
6.5.1 vaustiunisln

- udenunn sEManIsHIRe

- Life threatening major bleeding

- Reversal vitamin K antagonists
6.52 Usunadinedly 30-50 units/kg

1 vial = 500 units of PCC

6.6 N5ATARANUNANTS WiLARALazdIUUSENBUVRILEEN
Iuﬂaqﬁ’uﬁLLu’mwﬁ'«mméqLﬁammmﬂmﬁﬁ’maua’“am Thomboelastometry L1
ROTEM iieidenlwaiuUsznevvsadenlnmnyay uay a'qm’mmaﬁaaﬂﬁﬁamﬂﬁaﬂizLﬁwgﬂm
amwmaaéﬂaaﬁléj Sudenuavaiulsznauvedden Ra1sanmIu conditions maaﬁgﬂwiwﬂfu g
L“U"u Hb level, Hct, complete blood count (CBC), prothrombin time (PT), activated partial

thromboplastin time (aPTT) wag fibrinogen

6.7 NadnaABILazANZA9qINnYURaINTs IR LdanLazdIuUSENaUYRILEDA
ANLUNTNFBUMANIINATIAEDALALEIUUIENEUTRLEDA TUTISLLINYBINT MG anLAY
aulsyneureddenauisanunzlanineludl

- Hemolytic reaction Amgziiaidanuaiwan wudanlzdaan Jaanzeenues nglning anuaumi
Tavundu Wueu Aalandddndon 1-2 au. Snwudewmu Tuansin NSS Aamuss Tadygrudn
warngalnifentiud asdenfiivieluguienuaziatzifony Uieaisuinsiion aedy ABO-

incompatibility
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- Urticarial reaction ﬁuumgu ARANAIFINIUDT gaﬁLLﬂﬂIiﬂﬁ]’]ﬂﬂ”l’wanaphylaxis formfetula
135N 1‘1/? antihistarnine L1 Diphenhygramine 50 mg IV %38 Chlorpheniramine 10 mg IV
LLazmﬂﬁmﬂﬁ?ul,mﬂmimmfju corticosteroid 121 dexamethasone 130 hydrocortisol 719

- Anaphylaxis reaction Lﬂummil,l,wyﬁqmm G;laﬂﬁﬂﬂ’]iﬂﬁ}]{ﬁ]lﬁl,aaﬂﬁuﬁ n Epinephrine 53y

steroid YNNUANIUAUAIAIIABINANTUTY vasopressor TINAY

- Volume overload ag pulmonary edema W TACO uae TRALI 1anulaiuiu

7. A1AKNUIN

Tl

Expiry date :  27-12-2570



