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WANgRAR NsIAIEen (Blood Bank) UaaNsAAeI1vesiu  perioperative care Wagiuan AUy -

gimmﬁmumam%ﬂm\liauLLaxﬂuWUQUQEJﬂauLsuﬁumiméfmﬁ%iw (Siriraj Integrated Preoperative and

Prehabilitation Center; SiPAP)
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4.1 439 138 Red blood cell concentrate (RBC) An @iulsenauyaddanitaSumsusananiunszumudu

ndadenuwamnaznoukaznunimageumsiuiiilaneuanelvyyae

4.2 arnuusenourden w1l fresh frozen plasma, cryoprecipitate Wag platelet concentration
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6. S19AZLDYN

6.1 LUININIIQUANIILIANDUNIAR (Perioperative Anemia Management)

@uﬁgimﬂWiﬁymmsm%smmmwgauLLasﬁuvjt;ﬂwﬁaum?ﬁumﬂwﬁmﬁ%m% (Siriraj Integrated

Perioperative and Prehabilitation Center; SiPAP)

611 fmquszase: iilenunn 30ads uazinwiamedanounisndn nefimneiiteanaundssan
amzunsngou anmwsudulunislmdenlumawnsin (perioperative period) uazLfiuaauwsen
mawjﬂwﬁaumﬁm

6.1.2 WnaMAANTas (Inclusion criteria)
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6.12.1 Mo
- gBemuinms WHO ﬁm%fwgﬂw ol
o ¥18: Hemoglobin (Hb) < 13 g¢/dL
o MY Hb < 12 g/dL
o Tuias CKD videillsnsrulafining ifinmedn vaswinu nephrologist/
hematologist wd‘iam]qu;ﬂszmumi optimization NBUHFRANLUTUNNEAGTN
Tnganizdle Hb < 10 ¢/dL wiadlefinnz@asiutunisudaiinninazdsdon
Uunaedaunn
6.1.2.2 &nwaEn1SWIEn
- mimﬁmﬁmmwzqmlﬁmﬁam (Estimated Blood Loss, EBL) > 500 mL
- N EBL < 500 mL lumaianguind
6.1.3 tfupsunsUsadiuuazinu (Assessment & Treatment Algorithm)

6.1.3.1 NsUszliudaany

'
[

- #333 Complete Blood Count (CBC) Tnglnanudndfauifiuan WBC count uag Platelet
count
- wn WBC count waz/%e Platelet count AnUnd Tnasd3nwn Hematologist i
UizLﬁummﬁﬂﬂﬂasuaqvlfumz@ﬂﬁawéqmaﬁamia;ﬂﬂLﬁmﬁamazszui’um&fmlﬂu
aasnm
_ 110 WBC count waz Platelet count Uni nUszidiunisvireuwasle
o W nil Chronic kidney disease; CKD (Cr > 1.3 me/dL w30 GFR < 60) InUsnwn
Nephrologist wag szt funndaluluasuinuilasdamanessdu Hb noukdn
> 10 g/dL
o winluil CKD Infinnsannitedsuazdnnisniua MCV
6.13.2 n1saansnmedn Tneuuiniuan MCV
ij: MCV < 80 fL (&9d® Iron Deficiency Anemia 1138 Thalassemia)
n15dansaaM e sfiinas (Investigation) Wianiy
- Iron study (serum iron, TIBC, Transferrin saturation)
- Transferrin

- Ferritin

ns§nendesdy (Treatment)

- s[,‘v’ijmﬁmmﬁﬂ‘nﬁm%fwﬂssmu Ferrous Fumarate 200 mg 1 tab PO tid pc %30 3 tab
PO hs

- mﬂﬁuy erythropoietin/erythropoiesis-stimulating agent (EPO/ESA) A13W 315841

WNwIE WUy CKD Nilued yurenuasnisimien yuwimuden compatible




QEIWNYMAASASSWWEIIA

WWINU{UR wii : 4/ 16

1999 : HUINNMSIALA 2L LA UUTENAUYBNLE BASEUINMS- SWALINEIS : AS-00-4-004-03

523uAu3En (Blood Management) NUNIUATIN : -

lagn WiensanlasuamWiurauaIn hematologist/nephrologist lnenasUseiiiu

YOVBaTAMIES 9D thromboembolism navlren lueanly Tudu route treatment

lunae preoperative iron deficiency anemia Ml

Joa25523v/da%uluns1y EPO/ESA

- Tsnnzi3eidioysznnansinwmde active malignancy
- arwdudendiluannsoaauaule

- UsgiRlsaiala / stroke / DVT / PE

- lsmaudn

N15AANU (Follow-up)

- Wmanensevauesfinnande: Hb sty 1 o/dL medunm

- ¥ Feritin < 30 ng/mL (Buffu Iron deficiency): s mmanaeifios 4 dUamiuee
»539 CBC 1 admit

- Jsmflun1smeuaueswes Hb wag iron indices amuAImmanzay win Ho Tufiudy
mmﬁmmﬁaﬁqé’amma%"u uenN fron defidency anemia TanSnwn Hematologist

nay B: MCV 80-100 fL (Normocytic Anemia)
n135Useliu (Evaluation)

- Uszdluamnuednisideiden (Bleeding)

- Usziliunmzdaidenuan (Hemolysis)

- Usziliulsale (CKD) MionMeiesidu 9

N1359AN15 (Management)
- SNWENMAURINISEULERAVOANNATINTIINY

- mnluaansasryaunnveInnedn Inaswiny) Hematologist

nay C: MCV > 100 fL (Macrocytic Anemia)

- asdunmy Megaloblastic anemia w3oarwuAnUNRBY

WUINSURUR

- asl¥nm Hematologist Lﬁaﬂiz@ummq W Vitamin B12 defciency, folate

deficiency viselsalunszandu 9
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‘ Preoperative anemia management algorithm

1. FHb <13 g/dl, ¥ Hb < 12 g/dL in or
2. Patients with CKD or hemato disease: Hb < 10 g/dL

Operation with

EEL > 500 mL

Mo

Mormal white count
& platelet?

Consult
Mephrologists'
Aim Hb 10 e/dL

Check MCV

| MCV < 80 | IMCVSO-IOOI | MCV >100
T

bx Iron study x
Rx Ferrous fumarate (200 me) 1x3 or 3hs
+ EPO 4,000-unit 5C g 1 wk*

R/O: Harmalysis Yes ‘ other diseases

RO megaloblastic anemia

or production ],

FAJ CBC 1-2 wk

Mo

L]
R/C: Bleeding
< 30 surgical cause
- medical cause
R ldentify, manage &

minimize bleeding
bleeding risk

Consider clinical context
and go on surgery when
patient is optimized

__Chronic
inflammation

[ oA DA and
. _chronic,
inflammation

He T Mo
1 gfdlrAwk

— Consult Hermatologists

Yes

R Iron supplement £ EPO for 4 whk |
F/J; CBC wihern admit Go on surgery
Alm Hb > 13 g/dL |

L da iron study + ferritin + serum albumin, Rx: ferrous fumarate and FAJ CBC Fuitlddzlia consult nephro
* epo {Erythropaietin Stmulating Agents: ESAs) is not indicated in patients with camcer, uncontrolled HTHN, Hx of cardiovascular disease,
ischermic stroke, DVT, PE, hypercoagulability disorder, porphyria, seizures, or an allergy to ary parts of this medicine.

6.2 NN WALABATZNIN9EINAR (Intraoperative Transfusion Triggers)

.

nanns: IaenAssag 1 Unit wadusziiiug (Single Unit Transfusion Policy) sntiudin1sidetasn

Angm (Massive Bleeding)

6.2.1 Tunpun1sUseiunazsndulalmidan (Decision Tree)

6.2.1.1 Uszilluanuzyiie

- Massive Bleeding/Active Bleeding?

O 01 Massive Bleeding: 1) @giden > 150 mU/min %38
Tnualuiaud 3 2) @giden > 2 L %158 > 50% blood volume in
Massive Transfusion 3 hr %138
Protocol (MTP 3) Shock %39
4) HR/SBP
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O a1 Active Bleeding: | 1) \Faid0m > 200 mU/hr w50

2) W@edean > 500 mL %389 > 15% blood volume

Tvfiansan
1. POCT (pH, Ica, BE) tae
2. Central lab (CBC, PT/INR, aPTT ratio, fibrinogen)
6.2.1.2 ldentify and control source of bleeding
6.2.1.3 Optimize intravascular volume
6.2.1.4 ﬂﬁﬁf\]ﬁmﬂﬁlﬁ@mmﬂ Lﬁjﬁ]
1) nstil Hemodynamically unstable uagiinmgdanieideidonfiunaziduaingnie
flausiln hemodynamic instability
2) ﬂiimur;;‘lhﬂ Hemodynamically Stable ﬁﬁ]ﬁmﬂ‘t;l,%aﬂ w3 1ile red-cell Transfusion
Trigger el
- Hb < 7 g/dL ¥i%0 Hct < 21% lugthaevialy
- Hb < 8 g/dL 30 Hct < 24% lugghefifiauidssgeunana i
O Cardiac surgery
O Orthopedic surgery
O Age > 65 years with high cardiovascular risk
O Underlying cardiovascular disease %38 cerebrovascular disease
O Healthy pediatric ( > 4 months)
~ Hb 89 g/dL %30 Het 24-27% Tupnslaiu transfusion trigger SaluslA nfansan
Tmdenunsanzg Lﬁaﬁwé’ﬂgmﬁamﬁaiwﬁ inadequate oxygen delivery
138 poor tissue perfusion AINMNA1IETA U ongoing myocardial ischemia,
severe hypoxemia, active breeding, hemodynamic instability 7t dFuus i
AMLTA, lactate qqﬁﬁu, ScvO, G?Wﬁ/i‘%aﬁm’w cerebral ischemia/brain hypoxia
Iué’ﬂ’gﬁl neurologic injury ﬁ'guLLiﬂ
O Underlying Coronary/Cerebrovascular disease
O Neuro: Traumatic brain injury, Brain tumor, Aneurysmal subarachnoid
hemorrhage
O Sepsis/Septic shock

O #nme Poor tissue perfusion from Anemia (Lactate a3, ScvO, #1)

$8A155839: %10 Hb > 9 ¢/dL %138 Hct > 27% lunuzihnisinideauaadu routine

YNULVO UMD LU massive bleeding, ongoing active bleeding, acute myocardial

ischemia, severe hypoxemia %%aﬁ%ﬁﬂgmﬁum inadequate tissue oxygenation
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vanewaigafunsiideauns
- Tugae nslt RBC 1 unit Taestaluainamasiin Hb Ussann 1 o/dL wide Het
Usannd 3% vt Juegfunmzdensenmaiiies thuiing Uinmsansi way
amazmaﬂﬁiﬂmaqgﬂw
- Iut};’ﬂ’JULﬁﬂ n1511 RBC 10 ml/kg Taewalminanassiia Ho Usvana 2 o/dL
- &9l RBC AasUszIiug9ia clinical status, ongoing bleeding, hemodynamics,

tissue oxygenation kay Ho/Hct guAuunga

= Mahidol University
)*) Faculty of Medicine
7/ siriraj Hospital

Perioperative & simay
red blood cell transfusion record form

Consider blood transfusion in perioperative Patient

r\-
=% .

\‘\\‘\ \i‘
=
I

Active bleeding
> 200 mUhr %32 > 500 ml w32

> 15% blood volume”

Hb/Hct level |
Massive bleeding

2L or > 50% of estimated
blood volume in 3 hours or
> 150 mU/min

Yes
Hemodynamically

es stable

No

Hb/Hct level

Red-cell
transfusion Trigger|

Clinical

* Take baseline blood Judgement” "

samples (Hb/Hct, CBC, ® Identify and control !
PT/INR/aPTT/aPTT ratio, source of bleeding
fibrinogen)

* ROTEM if indicated

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

* Optimized intravascular EHE
=
"

volume nganduiindiu : %

® Consider check - QR code i
Temperature, Acid-base
status, ionized calcium, e/dLor Het %

CBC, PT/INR/aPTT/aPTT ratio,

Baseline Hb level ...........
Documented Hb level

o
florinogen at time
O Hb < 7 ¢/dL (Het < 21%) -> transfuse RBC
Shock” O Hb < 8 g/dL (Hct < 24%) with
No

despite aggressive O Cardiac surgery

resuscitation

O Orthopedic 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

Massive transfusion

O Underlying cerebrovascular disease

protocol O Traumatic brain injury

O Aneurysmal subarachnoid hemorrhage

O Brain tumor
O sepsis/septic shock

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

O Evidence of poor tissue perfusion from anernia:
increase arterial lactate, reduce ScvO,
O Hb > 9 g/dL (Hct > 27%) -> no transfusion please|
specified if there are other indication(s)

iz

2RI IdYGIneT anzuwneA1aaiATIITNeEIUIA AW inerduuiing
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6.3 Perioperative Massive Transfusion Protocol (MTP)
T84 Massive Bleeding @
1) @uiden > 150 ml/min %50
2) \@ulden > 2 L 39 > 50% blood volume in 3 hr %39
3) {lAMeg Suspected hemorrhagic shock / Shock #%e
4) Shock index (HR/SBP) > 1.0

631 duneun1sUfufiile Activate MTP
63.1.1 Audennsa

1) POCT (pH, iCa, BE)

2) Central lab (CBC, Cr, Ca, lactate, PT/INR, aPTT/aPTT ratio, fibrinogen)
3) ROTEM (EXTEM, INTEM, FIBTEM, APTEM, HEPTEM (nséiile heparin))

6.3.1.2 MU MTP Doctor (WinneUszdmunideyd) wag MTP Nurse (We1U aNIAR)

6.3.1.3 #UNY03 MTP Doctor (Wnneuseanunidyd)

¥
s I~

- InSENTILASs AT E anTivangaY 97098, 97099 Liloueisy MTP

AFDNLUUNBSUTUNNANSUDI MTP

- Juiinnstdanway unit number WUUUUANNISEIA MTP

v
s =

- AUNALALALINSANTILIITUIAITEDN UINABINTT set G]@i‘ﬂ NI0L1d0ADUNNLAN

6.3.1.4 6[:1/? Tranexamic acid 1 ¢ IV (laglanziad Trauma/OB-GYN)

63.1.5 Tndon (MTP Set) awansiu Inefiansandensiay 1 Set i

Set daudsznav
Set 1 4 RBC + 2 FFP
Set 2 4 RBC + 4 FFP + 1 Platelet

Set 3 4 RBC+ 4 FFP + (2 pre-pooled Cryoprecipitate #38 3 910 freeze

dried Cryoprecipitate)

nanewme: wnly MTP Set 3 La3gsdl ongoing bleeding Tufiansailu MTP Sets adu

S¥19 Set 2 way Set 3 WIBIMTENNUINWN Hemato Nuueaw 9777

6.3.1.6 AAMUNG Lab/ROTEM kazu3msann1snuue Lab/ROTEM Ly Goal-Directed Therapy

® Hb 7 g/dl

Platelet > 75,000/ul

® PT,aPTT < 1.5 mwesmuni

Fibrinogen > 150 mg/dL

Ca2+ 4.8 mg/dL
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naneme: 1 ngal ongoing bleeding %3alasu treatment wadlniiaisan recheck
ROTEM g 10-15 mins

6.3.1.7 fiasumgn MTP iile
1) Anatomic: @138 Identify and control source of bleeding
2) Physiologic: BP, HR, Urine output aglunamuni aanisly Vasopressor la n13e

Further resuscitation in futile

1ag N IANNLITUIAISRBATINUEWAY 97098, 97099 LiaAudanway blood cooler

aelu 30 Wi

WNNUgNI9E3 SANYILATHANTIATEWINY/ YRS MTP

Tfi91sainsaniu clinical context, ongoing bleeding wavua Lab/ROTEM Ineflmaneialy

[

N

=Dhe

- Hb> 7 o/dL

- Platelet > 75,000/l

- PTuaz aPTT < 1.5 wvesund

- Fibrinogen > 150 mg/dL

- lonized calcium aaﬂummﬁﬁﬂﬂﬁ %38 iCAZ* > 1.1 mmol/L (Uszunad > 4.4 mg/dL)

- Temperature > 36°c
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_-%{&i;f;;‘o‘ﬁog Siriraj perioperative MTP Flow Chart

MASSIVE BLEEDING i SHOCK

Check lab
1. POCT: pH > 7.2, iCa > 4 .0 mg/dL, BE> -4

2L in 3 hrs/>150 mUV/min HR/SBP >1.0

W15 LAB el 1 2 uwaz 3

2. Central lab: CBC, Cr, Ca, lactate, PT/INR, aPTT,
[ [ ] | ) | ]
fibrinogen

A 4

Hom 3 mL tube @ Fidwn  fhina A

.
3. ROTEM: tdan 3 mL (tube &)
[EXTEM, INTEM, FIBTEM, APTEM, HEPTEM (756116 heparin)]

Ay unndviegunudnaulald MTp
fMnuaA? MTP doctor waz MTP nurse
(uymdvszirnddydy  (meruasin)

Target Parameters

* Hb 7 g/dl
* Platelet > 75,000/uL

* PT,aPTT <1.5 winvasAna
* Fibrinogen > 150 mg/dL
* Ca2+ 4.8 mg/dL
* Keep Temp > 36 °C
4
MTP doctor ~ f=mmmmmmemmm » MTP doctor
. > nsudesurmnsideniues 97098, 97099 iaisu MTP
AR50 tranexamic acid 1 g IV S concid iy
» nsenvlesu Uuiinn1sva MTP EDTA tube 6 ml (F3i249)
Tngtanziad trauma uaz OB-GYN g oz - X
» Wideauaziuiin unit number Tuuuududinnsii MTP
\ 4 a - v - v .
> famunadenuazinsid ssunmsdeminndaims set alu
MTP set 1 yiodondufianiy
4 units RBC > nsudanea MTP
2 units FFP
* STOP MTP criteria
1. Control of bleeding
2. Physiologic - BP, HR, urine output, ‘1’ vasopressor
or further resuscitation is futile
Y N
£ _<STOP MTP ° l +| léua ROTEM
4 fvsanaiay 1 set NA5NIANS
MTP set 2 MTP set 3 AUNa ROTEM
4 units RBC 4 units RBC
4 units FFP 4 units FFP

1 dose platelet

2 pre-pooled CRYO or
3 bottes freeze dried CRYO

Notify blood bank ns. 97098, 97099
WaAudan uaz blood cooler melu 30 wnil

1. MTP set aald daU52%3149 set 2 wag 3

2. 99 RAIUNUINB Hemato Med duu PCC fituas 97777
+ Check lab aude 1 way 2

3. #nd4dl ongoing bleeding #3alA5U treatment wa"
=> #91501 recheck ROTEM g 10-15 mins

Javinlag I sANuHENnIA N Adydinen 11/2568 P4

A52NULAY AMZNTIUATIIUUININIAIV T INen
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grimsmrmp oy [ wnldua ROTEM fimnsan dial ]

A5-EX < 35 mm or CT-FTB > 600 sec or Yes | Hyperfibrinolysis

i = 59 . —
ML-Ex >= 5% [trauma or major surgery], * tranexamic acid 15-25 mg/kg IV

>= 15%|[Cardiac surgery] within 60 min
CT-EX > CT-AP
LI 60-EX < 85% [Preanhepatic] or
LI 30-EX < 50% [anhepatic/reperfusion] Low fibrinogen
* A5FIB < 5-8 mm -> 3 bottles freeze
No l dried CRYO or CRYO 6 units

* A5FIB <5 mm -> 5 bottles freeze
A5-EX < 35 mm and A5-FIB < 8 mm ——  dried CRYO or CRYO 12 units

Target A5-FIB > 12 mm
No l
Poor platelet function
AS-EX<35mmand ASFIB>8mm  — P 1 doce LOPPC or SOP

i
i
1
i
i
i
i
i
1
i
1
i
i
i
i
i
i
i
i
i
i
i
1
i
i
i
1
i
1
i
i
1
i
i
1
i
i
i
|

No ¢ Yes !
i
1
1
1
1
i
i
1
i
1
i
i
1
i
i
i
i
i
i
i
i
i
i
i
i
1
i
1
1
i
1
1
i
1
i
)

Low coagulation factor
—>
FFP 10-15 ml/kg or PCC 20-30 unit/kg

CT-EX > 80 Sec and A5-FIB > 8 mm

Nol No

IF heparin used consider early HEPTEM

CT- IN and/or CT-HEP > 280 sec and Yes Protamine 25-50 mg
CT- IN/CT-HEP ratio > 1.25 —— Then recheck ACT or
ACT after protamine > ACT basdine INTEM/HEPTEM

,

On going bleeding W3al@iu treatment
recheck ROTEM G 10-15 mins

6.4 wwnansliinandan
64.1 @muszney
6.4.1.1 Platelet (Random Donor Platelet, RDP)iﬁTﬁnﬂ whole blood 7l platelet 1280 8x 101
fﬂ'aqﬂuwmam‘w 50 ml 1y anticoagulant w1 CPD
6.4.1.2 Pre-storage pooled platelet &I (> 5.5 x 10'%) x 971U RDP Tu pool
6.4.1.3 Plateletpheresis (Single Donor Platelet, SDP) 1‘5 automated instrumentation & platelet

s 35-0.0 x 101)/93 Tuwaasn 250 mi 1y anticoagulant iia ACD

642 nmoUAUBITINASIINEdon
6.0.2.1 ;ﬁmﬁ%ﬁmﬁmﬁaﬂLﬁ'méﬁuﬂixmm 7.000 — 10,000/mm? A& RDP 1 09
30,000 — 60,000/mm? f1® SDP 199
6.4.2.2 Neonates Wag infant mﬂ‘v}u platelet 5-10 ml/kg U89 RDP %30 SDP i platelet

50,000 f14 100,000/L

6.4.3 voustlunslmndniden
6.4.3.1 n38] Active bleeding luyUrevninfifsnnundaidions wie dysfunction

6.4.3.2 nsfivaaiudenseniuyieniiindadonseiall

v
h Aa Y] &

- yUaoissfundadon fnan 10,000/l

e

v o

- wieidennsluasiualufidensaniv Wewndadansna 20,000/l

Y
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UH1DNUI1AUUHAA Y
anEIWNYAARSTSSWWOLTA 583UAU3AN (Blood Management) NUNIUATIN : -
- ﬁgﬂwﬁ%iﬁ%u invasive procedure 394 active bleeding 1‘1/911 dewndndonsiina
50,000/l
6.4.3.3 N6l autoimmune thrombocytopenia #38 thrombotic thrombocytopenic purpura
azlaﬂﬁmﬁmﬁam EJﬂl,;u life-threatening hemorrhage
6.0.4 VoUWEMTUNTHITANTERAaMIAg ﬂluﬂia‘iﬁs;ﬂwﬁ platelet count #in
6.4.4.1 Cardiothoracic surgery
- flefinmuidensemidinsndinthile asludlesu platelet count #nan 50,000 -
100,000/l
6.4.0.2 nsHdREindu |
- Prophylactic preoperative transfusion ﬂﬂiﬁll,ﬁla platelet count NI 50,000/pL
~ simansfifideneenluunn viienisnaeaniswesnasslmndnidonuuy prophylactic
Lﬁa platelet count < 50,000/pL
- ASRAEARN YidDaNed MRINTSIERY platelet count > 100,000/uL
6.44.3 Wnnn15A"g 9 (MDIN155ZHU platelet count 9819 40,000 - 50,000/pL iy sl
CVP, n1sta1zUan, mime?!jad, Gl biopsy, closed liver biopsy, lumbar puncture, sinus
aspiration, N15nOUNY
6.4.4.4 n1391 spinal/epidural anesthesia ABINTILU platelet count agneY 80,000/pL
ﬁgﬂ"i mﬁmmw%wﬁwuﬂﬁmaq platelet count, bleeding history, platelet dysfunction
nslasu antiplatelet/anticoagulant drugs LaZANLIIAILYBIRAANT
6445 nsld fiberoptic bronchoscopy Tngly biopsy ABINTTTUU platelet count p8NLeY
20,000/l
6.4.4.6 n3ld Gl endoscopy Ine/lal biopsy AeenTssEFUNEMdon D Let 20,000/
6.4.5 sz]jaﬂ\‘is??lu neonates
6451 nsdilaun1svin invasive procedure/minor surgery Milidenosnunmslnndnden i
platelet count NI 50,000/pL
6.0.5.2 N33 major sureery Wenme bleeding TiiTateiddudy ﬁﬁﬂﬁ;@aawqmmﬂ s disseminated
intravascular coagulation, necrotizing enterocolitis mﬂﬁmﬁmﬁa@ dlousuna platelet
count #N1 100,000/l
6.4.6 %@ﬂﬂsﬁiu critical care

6.4.6.1 Massive bleeding
- n38l acute bleeding Tmile platelet count N 50,000/pL
- n38al multiple trauma 38 CNS injury Ivgill,ﬁ'a platelet count N 100,000/pL

- nsdilafuiden 1,52 wnwesiinaudesluenie platelet count 9196MM" 50,000/
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UH1DNY1auuHAaa

anuununAaSTSSUNUTA 583UAU3AN (Blood Management) NUNIUATIN : -

- ﬂiiﬁﬁﬁ microvascular bleeding mﬂﬁul,ﬁla platelet count G‘i’mill'] 100,000/pL
6.4.6.2 DIC, sepsis il microvascular bleeding
- inlavenlvalvindeiden e platelet count U3unusingn 50,000/l
- msnusniiialmndaidon deuTinasiing 100,000/l
6.4.6.3 NIINWINLAN mﬂ‘v’ij prophylactic transfusion
- stable neonates Iﬁ’Lﬁ‘aizﬁU plate count < 10,000/pL
- stable premature neonates IﬁLﬁaisﬁU platelet count < 30,000/l
- high risk neonates (LSUI‘u extremely low birth weight, perinatal asphyxia, sepsis,
on ventilation FiO, < 0.4, clinical instability) IﬂgLﬁlaizﬁU platelet count < 30,000/
N3l term, (e < 50,000/l n3el preterm

- on ECMO 11; platelet e platelet count < 100,000/l

6.5 WUIN9NS W Fresh Frozen Plasma (FFP)
1 93 Uszunad 200 - 300 mL

651 UoUIT

- Active bleeding 99015110 coagulation factors #3e3l coagulopathy U PT/INR %38 aPTT

'
o w

Anunfesnsdituddey siutuiidensen
- Massive bleeding il coagulopathy ilwﬁT’J?J M%aiﬁmu Massive Transfusion Protocol (MTP)
- Iﬁwmmu coagulation factor nsailufl concentrate factors 11 Prothrombin complex
- Thrombotic thrombocytopenic purpura M'%Eﬂsglﬁju replacement fluid Tu plasma exchange
G]ﬁiﬂjjalllﬂ%
- Rare specific plasma protein deficiency U protein ¢ deficiency, protein s deficiency,
antithrombin-Ill deficiency (heparin resistance), C1-inhibior deficiency mu%a‘tjﬂ%l,aﬁ/\nﬁ”lﬂ
NUBLAA: ﬂSEﬁGTENLLhqué warfarin/vitamin K antagonist agnasimu Ingnmne major bleeding
10 emersency surgey Wiy PCC Tty vitamin K aranvmsedlsmenuna;
FFP msamuﬁiuﬂiﬂjﬁ PCC lﬂiwgaﬂﬂftﬁy %391l massive bleeding/coagulopathy i
GTENI% plasma ¢y MTP
652 vouw

- laﬂfn FFP Lﬁalﬂu blood volume %38 albumin level
653 YA
- FFP 10-15 mUkg vienmnagilan1snifinuagna coagulation test/ROTEM

6.6 WUINI9NT5 WA cryoprecipitate

Usgnaunig Fibrinogen, Factor VIII, Xlll wag von Willebrand factor (VWF)
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anuununAaSTSSUNUTA 583UAU3AN (Blood Management) NUNIUATIN : -

v

661 oUI
- AMe Hypofibrinogenemia 9MNAME massive bleeding %38 massive transfusion
- Clinically significant bleeding sy fibrinogen < 1.5 ¢/L %38 < 150 mg/dL
- Fibrinogen < 1.0 ¢/L Iu@fﬂw DIC 130 advanced liver disease fifliidanaen wielunsdli
B invasive procedure/surgery #ifianndsinaidonoen auuunvnIaain
662 Usnnufinosin
- ToevhluRansan cryoprecipitate Uszanad 0.1 unit/kg ¥3e 1 unit Ao 10 kg body weight

[V

Tae 1 unit/10 kg oM@kl fibrinogen 50 me/dL sid JufuU3unes fibrinogen lunanfnmuay
mazsuaq;gﬂw
- finnsanfany fibrinogen level 39 ROTEM/FIBTEM ANUAMMLANNT AL
M sAualag Uz
® Blood volume = BX'x 70 ml/keg
® Plasma volume = Blood volume x (1-Hct)

® Required fibrinogen increment = target fibrinogen — measured fibrinogen

® Fibrinogen fineans (mg) = (plasma volume (mD) x required fibrinogen increment (mg/dL)
100

® ﬁ‘]’ﬂmqum cryoprecipitate 16194013 = Fibrinogen 71%94n13 (mg)
USu1ad fibrinogen ABEIVDN Cryoprecipitate

NBWA: USHa fibrinogen MBRIAIIATINADUMNYDLANANS UNYBISUIASHEA

6.7 UWWIN9NI5 I Prothrombin Complex Concentrate (PCC)
Uisﬂauﬁ’w factors I, VII, IX, X, protein C, protein S
67.1 Feusdlunsin
- Reversal vitamin K antagonist Tunsal major bleeding, life-threatening bleeding #3e
emergency surgery/urgent invasive procedure ﬁﬁ‘]’ﬂl,ﬂuﬁ;laﬂl,l,ﬁll‘u coasulopathy 981959
Taglusauiu vitamin K anwanslsane1ua
- Selected perioperative major bleeding ﬁﬁwé’agmaﬁuayuﬂﬁmm coagulation factor
deficiency 11U INR finUn w38 ROTEM/Hasman suisfuedenatiuayuy ndasiduas
wnludadesuuan wu surgcal bleeding, fibrinogen i, platelet 51 13 platelet dysfunction,
residual heparin effect, acidosis, hypothermia iLag hypercalcemia
- AISNNTULUY goal-directed therapy wazAslaSumuTeUINe1se ) Um@LLWWé
LLWV]EJIIQIT%UF}?WUEJU %39 hematologist AN U BINUIE
49A25529% 5239 thromboembolic complications I@SLQWW&’Iuﬁgﬂﬁﬂﬁﬁﬁizﬁ'ﬁ thrombosis,
coronary/cerebrovascular disease, DIC, mechanical valve PIDNIY

hypercoagulability
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anuununAaSTSSUNUTA 583UAU3AN (Blood Management) NUNIUATIN : -

672 USinadinedu

- W5 30-50 units/kg UMM INR, UMUNAY YUARARI UM LazlhuIN9dlsing1uIa
- 1 vial = 500 units of PCC

6.8 N13ATRAMUKNANTS IR LADALAZEIUUSZNDUVRIEDA

ANsuasdennTan1sudenveadan thomboelastometry Wwu ROTEM Wiavieiundely
aruusznauvandenlvininvan lnsangluyUie7 il active bleeding, massive bleeding %501l
coagulopathy $3uA8 UBNNT ATaINTIIN1MBIUURN TN Useiluan e U kasRnn LRaTag

InsuidonuazaiuUsenouRIEAR MUSUNM NAAEN WU Hb, Hct, complete blood count (CBC)

platelet count, prothrombin time (PT), activated partial thromboplastin time (aPTT), fibrinogen,

ionized calcium, lactate Kae arterial blood gas ®1UAILAUIEHY

6.9 HAT19ABLAZANIZANY 9 MARTUAINIS IRLaALazduUTZNaUVBIHaN

AMLENSNYIUNANINNTIAEBARALEANUUTENDUVDIEDA tnganzlurasununsanelu

24 Fluawsn 8nanulasanalull

- Hemolytic transfusion reaction

omille vumdu biavdviuuinen Jaanyinan Uaamzesnuey nmglaine aanuius
Wsenmvden qumiﬁ@amﬁuﬁ AaEU IV 78 0.9% NSS Usziluwasirhsy Seduanain uassunens-
Fon asnadennazarelndoniivdendusiaadon uassiden/daaanzgisauuum -
NS UAIU transfusion reaction laglawiznItlasde ABO-incompatibility
Urticarial reaction

ﬁﬁuumyw’%aﬁumméﬁﬁa wou 1 Inglufiennismiestuudu aeawenanne anaphylads
ﬁﬁmmﬂ‘; antihistamine Ly chlorpheniramine 10 mg IV %38 diphenhygramine 25-50 mg IV
pupIIzaY wndlenisguusideionimsszuusaume InveslnideauazUssdiunne
anaphylaxis iUyl
Anaphylaxis reaction

Lﬁjua’]ﬂﬁiLLﬁﬁEULLN 9133 hypotension, bronchospasm, airway edema, hypoxemia #%e
shock g@ﬂﬁﬁﬂ?i%ﬂﬂiﬁlﬁ@ﬂﬁuﬁ BonAmmTIemaslnn oxyeen, ainway support, IV fluid wazln
epinephrine 711 WIN19N153N ¥ anaphylaxis ﬁf\ﬂimﬂ“; vasopressor, antihistamine lLag
corticosteroid \IUNTINWLETUALAI WML IZAL  NIOULIITUIATTHA DALATAIN TITN WILIN 19
transfusion reaction
Transfusion-associated circulatory overload (TACO)

\ina1n volume overload 81ad wauiniiae AIUAUES pulmonary edema 138 oxygen
requirement Lﬁmﬁﬁu qumw‘%a%aamﬂﬂ;ﬁaﬂ Uiy volume status ‘L'V? oxygen WagWasun

diuretic #UAINULKRUTAL
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NUNIUATIN : -

- Transfusion-related acute lung injury (TRALI)

Wu acute non-cardiogenic pulmonary edema naslaSuidemSoauuseneuvediten 91al

hypoxemia Wag bilateral pulmonary infiltrates Imalmﬁw%gmmmm volume overload A9

neabien I supportive respiratory care WaghIITUIASEDANDABUAIUA YA

7. 21ANUIN

Tl

Expiry date : 13-07-2572




