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Clinical Use of Blood and Blood Products

wua Bendatl w.u.

UianaTafinfim Iaudagiut biiowa
dmiuduaefisuiiudoolilafin  wazduuenuas
Tafin  ToymiAnumiauAauiaInnsoussin 1%
anat [Adunndna st Midaaungasanas
sefsunede g uazanansadenlddmusnes
\d8m (Blood component) [AatinamuIaNAy
TsAuaznnazeaoie  Tnuenfisdediavedlunns
iifamusiazufin wazns1uindl blood products
inlal¥i@anliniautonszninfonaidania
fumsefianeezifatuannsInlafiaunding wa
Buiiousefigalulagiuife nsindalsmand
nnguinalatin  wlinlain19AI9  anti-HIV
TuTatanngiianewld  wsisndliaansansae
de HIV Wlafannyiinlélaenss fnunis
ann1sldidenf isuiuesliunsandnsidussa
nsdmideTsrienddnnionile  nslfiFasan:
swfifitaveisediunumddete

n13lddmuensandanlunissnegion
dasuTusian Wiudaaniadnunnle - Tasewnz
Hunsliidanatnofivssdndangedn  iwsne
Athoes WWawzdmandoniidiaons uazamnsn
Wlarsuviana Taehidiunmsianiana blood
volume uinduAT LU

Tun1sUseys 7th Asian and Pacific

Regional Seminar on the Red Cross Blood
Programme [@ Wiiadjuin@anuazdinusntag
\Banfid Ayl 5 uialdun whole blood, packed
red cells, plasma, cryoprecipitate Was platelet
concentrates

\dan,  dnusnuandaaniaion (i lanisld
w3notuuen uaz blood products 970 frac-
tionation 1N = Tusiodi -

1. Whole Blood
Red Blood Cells
Leukocyte-Poor Red Blood Cells
Platelet Concentrates
Granulocytes

Fresh Frozen Plasma

N o o M 0N

Liquid Plasma ua¢ Cryoremoved
Plasma

8. Cryoprecipitate

9. Albumin
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Whole blood 1 giaflidanlszann 450
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ua. uavenfudosuds 63 wa. §i hematocrit
Uszaned 3e-407 nulugiiuidangoungil 1-6°7
finy 21-35 W naAadiony 21 W ilafy
Twen ACD, CPD uay 35 4 laifiulusien
CPD-Al
faved

isiasaensiia oxygen carrying capacity
39NUFBINTS volume replacement Wiy
goudufomdaunau fi5ia1n13 shock 90 hypo-
volemia @ whole blood flangliiiu 7 Tu
1dd M3y exchange transfusion luidinusnAsan

2. Red Blood Cells
AUANR

Wadaauana3an (#an whold blood Tag
l0INAENI08N 200-250 NA. i hematocrit
UsTane 70-807 3 oxygen-carrying capacity
Iy whole blood Iws1fiuSanausiaEan
uporinAY @ansaifiun 1-4° Tduurin whole
blood matfinuaninenfudasuds Baafiiulid
9w 13idl functional platelets 38 granulocytes
Haved

1. ey anemia 5 blood volume
Unfi Faenisiisiang oxygen carrying capacity
waz red cell mass loungiaTsAlanne wia
uz15050 *)

waf IRENAuaInIeRdTinuasgitus
arAN  AINNIINIHINAT  hematocrit  H3a
hemoglobin M3 l¥isimdaAuae 2 giie awrinlH
A" hematocrit wasfihentiuiy 2 nwas
n31# whole blood Tuv3aasiriniu Aa 1 gilm
ifineaniimandsinaguszann 200250 wa.
{lu volume load Alisniuuazaraindunsy
aftaelua1e anemia il cardiac failure
FINFILALUAT

2. i lughefisaanisma oxygen carrying

capacity UWa¥ volume expansion (e laisl whole
blood 1t red blood cells uas crystalloid unw
ﬁﬁéﬂdﬂﬁﬁannﬁﬁ coagulation factors A28 19 14
red blood cells Way plasma Unu
PIAUAEITNT I

ms soe dyn IMdandedifinsan a1aidasns
¢l isotonic sodium chloride INaARAINNNTIA
randan lunsdiniAsaranasindanuaoiutugg
7t albumin #38 compatible human plasma
o 1¥idan Ina 52t Timadsenniaansazans
=) wanmilaaniingnn

3. Leukocyte-Poor Red Blood Cells
AuFNTR

Hhadasfidasindanunuasindadandin
Ingjaanly mamsSauninlanareisleun inverted
centrifugation n3alfgansauiAy Leukocyte-
Poor Red Cells N1 lfnasgmasuiasiaidantnn
aan s lidasndn 7oz Taedinnsgaudusiaidanua
Taiiiw 307
fovied

T ndiaefidaeiuidonien 4 W thalas-
semia \Wala0un12e  alloimmunization #a
Wadaaruasinimden  uasgianfiiainis
febrile nonhemolytic transfusion reactions
figuuse uaztsinoiuidan
4. Platelet Concentrates
4.1 Random-Donor Platelets
AuFNTR

\m38u platelet concentrates 97N whole
blood AldaINMsSuLInAmMNUNG  usiazyfia
A58l platelet Taiviaandn 5.5 x 10'° luwandsia
20-50 ua. (1 elu a8 d2Tag) W3a 5070 a.
(daelu 35 u) (Wuflgungil 20-24°7 Tan
Thqo platelet Mo0lufinguin+ Asasan nia
Wulinnelu a8 falufi 1-6°a
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4.2 Single-Donor Platelets
AUANR

w383 platelet concentrates 9INFUIIA
AULAEAIENNT IHASan cell separator 1uNN3
W3aLAaTA3IALS AT ALEaAYTE NN
8-10 Innuann3mdanlu platelet concentrates
1 uliefieSonldennden 1 giiavasguiena
Tafiaalu - dwanasnsanegsielszanm 200-
300 NA.
Haved

1i5he1annsidanaaniiiasaninindan
sm3ainimdansinuninen  Tudianfsianig
Tunszgndumaniinsannmslisnaiiinda 90
nzSounsnszandinlunszgn w3aanlsA aplastic
anemia AN3AEDARINTY 20,000/ul B19sinY 1R
platelct concentrates

aukFANNNsdiAlsiin3aldanTainngd
60,000/ul  anLiuaefsinindonsnSe oy
chronic ITP fsnosinsina saxliniaEansn
A1 30,000/ul A laesaedl bleeding time T3itfiu
10 WM

Platelet concentrates 81935z Tuinnn
dmiudihediniadansn (FnezAnin 50,000/
cumm) uazfidanaanuas i lfidansmou
31N (massive transfusion)
2AUaEITNT N

maild Taem U IMnSadanudiniuyssan
0.1 yHm/nA. (mringa) anSaEan Tiuszanm
20,000-40,000/ul W3agiamin 50 nn. azdiingm
\@aAntiu 5,000-10,000/platelet concentrates
1 gin

nsld duaseaunaldnelu 48 dalue
Iwandsn 2050 M@, M5 LY ABO compatible
red cells WalWil survival WM WRGUASEN
walinnelu 35 Y fiwandin 5070 na. siag

ULy ABO compatible plasma (Wandniat
red cell hemolysis 910 anti-A UWa¥/%38 anti-B
Tuwandsinuan platelet concentrates atina (i
113l ABO compatible Auna1IN13li ABO
incompatible platelet concentrates thma 1AnaR
n i ldduias

5. Granulocytes
AMANTA

Granulocyte concentrates dIneimsun
Tau38 leukapheresis 91NFUIANAAULAY?
§7M7 granulocytes Ain3ux AuAazATIUTEINN
> 1.0x10'% &I lymphocytes Uay platelets uas
Winidaausnuuatmating Swandaunagmeszano
200-300 ¥a. WN1311a1ald hydroxyethyl starch
(HES) \Uu sedimenting agent waz 1% corti-
costeroids uriuju‘%ﬁnmﬁmﬁu yield a9 granu-
locytes n3N#- platelets Unagapinuunad
iiasangihsdnlngf granulocytes snaindl
thrombocytopenia 328628 ATV HEETAY
57 §bildvufimnaifiu granulocytes 71 20-24°%
2y AAURE 24 Hlag
Haved

1. MIAT[NTTANNY  myeloid hypo-
plasia

2. Neutropenia (<500 PMN/ul)

3. §ilii 24-48 falun TaeliRauauasAasn
Ujifiauz wiansunindnesaeiga 3

a. Taidugiefinuende
AW IHNUATWITE N

Uagtiuns il granulocytes anaoan Liian
nms il Amnzauunging neutropenia
AifinnavdndadinBuasnnniinsli  granulocytes
dan1srineneae lunseanlsinduAua  n1s A
granulocytes Aliaunsaasuuaoninennsal
TsAuanginemanti 1§
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WaTYAERTUINS latie

UAsen Hnunduanaiiale nsliludns
fiih n1sli diphenhydramine uazn3a me-
peridine a1arinliansviasamniaaansaanu
watnoAse 8 N5l steroids Uar non-aspirin
anti-pyretics a19iiuse lamilunsinsuasaniv
Uiz Tt 6

msl% granulocytes dilanalduosanis
fadlannguiaalaunisudniay, AIDS usz CMV
anadilamaiduofa immunization FauauAaw
stuu HLA uazidaidanuanIugioe immuno-
deficient W38 immunosuppressed 8791iA
graft versus host disease fraudusinnldnas
#915047 irradiation product fawl# uaneni
1Aeds1B9uGienN15iAR severe pulmonary insuf-
ficiency naan131% granulocytes
2AUaLIsN5 LN

d2ney ldsaeyin HLA type granulocyte
concentrates WsAnuY1 red cells compatibility
test naauAazyian 1Moo red cells Yot
Aautnaun mnaf g Ingjuszane 12 x 10"
PMN/dose/day THnniuauninazmIuANnsin
dald nnslisianliyefiifinsan

6. Fresh Frozen Plasma (FFP)
AMANR

damusznavdnIngjuaawanasinfatin sau
fiudl protein 7% carbohydrates 2% FFP 1#3t
97 whole blood Tasmahusnuazutufiowandain
dunely 6 thlumdnendon awnsafiud
-18°7 iasnin e 1 U usasyiiniiiinms
200250 ¥a. lwamsdfuidaunsadasiunis
gudeunamas v, VI Fodwuraeeiili
mmuls fofudodanansald FFP ianaunu
coagulation factors fna ) 18

FFP 1 ¥a. 8 coagulation factor activity
sz 1 gim

Haved

1. UiWwdanu multiple coagulation
factor deficiencies [aun liver disease, DIC
uay dilutional coagulopathy Hodunaainnis
TidanT NN

2. liislalsifi coagulation factor figiaon1s
AN IMUAEWITEN

Tsld FFP wsaaillu blood volume
expansion iWszrin g uidueRan1sAnde
A% 9 nguinale  AslHde  crystalloid,
colloid %38 albumin zUaaAitnI

Lild FFP ihenaunuTusinlugiaefionn
213

n15\d FFP 1u$§ﬂ1ﬂﬁlﬂu severe coagulo-
pathies 1¥Tgnarurinlann AsHasen 1A u
concentrates AN

Temadadasnguinaiinin g fu whole
blood uanaNiitina1arin1iAA non-cardiogenic
pulmonary edema [#
PUIAUBLITNT LN

mai lituagiuaniizadin  uazlsaf
fiheitiuat AIIAIINITAY coagulation function
u29gIBMIEAIINAFAY  prothrombin time,
partial thromboplastin time %38 specific factor
assays

M3 FFP daeliganiifinsas  azans
FFP ranlif 30-37°7  uwazsineiulilamsda
fign atoinelu 24 $lue Waazaeudn
falilildmnfulin 162z Taisinarin com-
patibility testing uazéauld ABO compatible
FFP

7. Liquid Plasma
AUANR

[uwanasinfiuenaanain whole blood 1fiu
6 fhlumdnesidasuacaiely 5 Jundedu



In 3 [Uun 1
UA-NA. 2536

Clinical Use of Blood and Blood Prodacts

nupaguandany AN SUiNAstaIWanaND
200-250 ¥a. tiAd stable factors ATY Wsiaxdl
labile coagulation factors amavain1saiiuly
aeundl -18°7 n3asnan Anute 5 1
> 1} 3
UONRT

'lﬁﬁ’mlﬁaﬂ‘luwzﬂ'mﬁmm stable coagulation
factors Toun FluWided uielspsunea
prothrombin complex
kol v -2 o
FAWINUATHITZ I

Tiims e volume expansion (fla097n
flamadusdanisindasnguiann  ANUN
¥ a . v
NoufiAEaNLALUULTILLY anaphylaxis (6

Timsliluseijudrinaunamas v ia
VIII wulu DIC

- ot L4

PUAUALITNT 1N

1uef liiufuain1snieadiineasgiay
A5M529M28 coagulation screening test

uay specific factor assay idwAnafunsgld

FFP Ak ugandnnsae uaziiilu ABO

compatible plasma

8. Cryoprecipitated AHF
AMANR

Hudnusnuandasfinienlauazany FFP
fi a°n wdhiimenawmauistindodu cryoprecipitate
naaniudnawanasindnunaanTylfinga
Wad@in Ty 10-15 wa. dmusndasnsouduiied
-18°n wiaAndnliwm 1 T wanasihdauuy
ﬁﬁumﬁnqwﬁ'nﬁuﬁun cryo-removed plasma
1 TMniesiy liquid plasma uudufied -18°7
wiasnd o s 1 @nansalivaudesudine
fitm stable factors I8

Cryoprecipitate U3sznausat :-

Factor VIII : C (procoagulant activity)
80-120 units

Factor VIII vWF (von Willebrand

tactor) 40-70% (of FFP)
Fibrinogen 250 mg
Factor XIII 20-30%
Fibronectin (1u glycoprotein #ofiunun
fa reticuloendothelial system lun1sudman
wlanUaauuazuuAnisuannIsud lahn)

Haved

gl

1. Hemophilia A

2. von Willebrand’s disease

3. Congenital or acquired fibrinogen
deficiency

Factor XIII deficiency

AMzunsndaunegians

6. DIC

7. 7% uremia 714 platelet dysfunction
HaWINUAENITE T

Tianslifuginefinaunamesdunanain
unAmas  VIII, fibrinogen, von Willebrand
factor 38 uwmma3 XIII

A5 ABO compatible cryoprecipitate
fmnld M3 ABO incompatible cryoprecipitate
a19lAwauIniu direct antiglobulin test Uay
8191im  hemolysis [Auswullvas n15lA
cryoprecipitate 9 WUNIN 81an1 IAsTALLAY
fibrinogen taugtugeiusnn AsldnsI el
pstATlatnatarin WiRsdAsudeesa  throm-
boembolism
AUALITNT I

nawldsavazane cryoprecipitate i
37°% A3 meyefidfinsas  Tisaarin com-
patibility test 610 [# ldNufindeazansudn 4
\Auf 2207 Telsifiu 6 dalag

ANSATUIN dose

1. AWM Plasma volume (PV) nau
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13875 lafiaing)
uazgmaniuins lana

PV = 40 ml/kg body weight X body
weight (kg) ml

2. FVIII units fisg¥ = PV x (% FVIII
fisiaan 5 1HAN) W398 100 units

3. §1MIuQUUEY  cryoprecipitate 19y 1
= FVIII units iR lsanta 2 mssae 8o
(80 1{nARALLEY FVIII activity isilu cryo-

27IM3130AaNKIDTUANIIHING

o va o v &
1. \Basaann AR nanNe
2. \Aameanluta naunu
3. wein ilney o

4. wenlng wiu duae ta

9. Albumin
AMdNR

Wudmusni Fanwanasin Taedd cold
alcohol fractionation Usznaulusie albumin
967 Tundailin globulin uas proteins 514’]
TunuaunsuandnisiauAuian 0% M
10 flug (Harinaaida hepatitis B virus uas
HIV dwlng albumin ssvinlujudansazans
257 uar 57 fumSunlaoAuduinislaing v
ulA 257
Hoved

Taom Wl luginefidaenn  plasma
exchange, hemolytic disease of the newborn
fiae burns nd 24 HTuausndrii hypopro-
teinemia
HOWINUATHITEN

i1t 257 albumin solution WAGUENS
dehydrate wananIN1AANS 1A  crystalloid

precipitate usia:qn)

se#unan FVII fisiaens WiAN = 7 FVIII
e Widiaudae 2 FVII fslaglunozii
a1 BinswIaduaug

sty 2 F VI fisaens Wil tufumanu
FHUTITA0ANTSIAAARANNIATHATAINSHIAR

o

0N -

% F VIII fgiaenns

a w
LINOU

maintenance
20 10-20
30-40 20-30
40-60 20-30
(1 &a)
60-80 40-50

(1-2 dUa1M uuNani)

solution \Wal#il volume expansion fiad A9
datineszainszYoludiaef  susceptible #a
fluid overload
AUBEITNT L

n1s 1 laidas liyafisifinsas  Taisaarnn
compatibility test 1u1af 1i1¥nszAunaawanasin
albumin ({Hunn ASRTIVIATEAVLEN albumin
{fluAfensnanslé  albumin  arlidanlusne
chronic hypoalbuminemia
10. Immune Serum Globulin (ISG)
AUINTR

ISG ({4 gamma globulin #i# concen-
trated aqueous solution YINRINWANANNT [61
91Ana1E ) AN 1aeE cold ethanol fractionation
n3a36 filtration dawUsznavnay ISG dwlng
Wy IgG usanadl IgA uar IgM Iatinediany
WatuaaTusAnUssane 3-5 g/dl ISG TA3as
NnnadiatAuiil lnwasuasuawAuaddsaida
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uoniiage ) W hepatitis B, tetanus, rabies
\{lu hyperimmune ISG fsivse Tamilun155nmn
v oo & wgse
dihefandamaiuann {u specific ISG

ISG Taemlezviniunfindadandn oy
Tianansali@adinnaamdan (Hanen aggregated
IgG molecules fiAnluMaATEN  dmnsaly
activate complement 1a#nTg alternative
pathway vi1lAifia anaphylactic shock 1860
Tintmaaadan  n1sIinanaasdansianld
siiafrintultewns
Haved

1 ISG ayvinlWifa passive antibody
prophylaxis udéﬂmﬂﬁﬁuﬁaﬁmﬂafw 1 Tay
wazlmdun1snaunulu

lan1e congenital

immunoglobulin deficiency

HaWINUATNITE T
nsdainndauiiannsiiulsnin - wanan
aImMstewzianasianmam udu 4 16 iy Aduld
838U cardiorespiratory instability #2191y
157 ANNAUREAAN Bawndl SAuaNRy N3 1H
antihistamine AauatedLvasfuUfATEnE
Tonaneniia Linasld 1SG uAgiaedivse Taun
plasma product 8t193MU3Y
MOAUaLIETNT 1N
Congenital immunoglobulin deficiencies
i IM-0.7 ml/kg |HanazA3
IV-100 mg (2 ml)/kg (AauazAln
(uiiaf I Temonansaidan)
n13la0fu hepatitis A 1% 0.02-0.04 ml/kg
IM

Specific ISG

Hepatitis B 1% 0.06 ml/kg IM 1¥iddn
ASaiflensy 1 Aaw wia A W luunzimacuan
1iedw 4 g luunzieauan

[

uan M3 Widan luuenisidde
1. Acute Blood Loss

A Ingifiguawma Tudaansanusaniside
\d0A 400-450 NA. WIDUTTNOM 10-127 A
blood volume (BV) aaluaan 10-15 wafi s
Tos Bifinan3afinanendaniassiassuy naiiau
Anuaulaaniatnes Wy lumsusanmiGen
uazananusanIaduidaansiuiulato 207 nag
BV w3a Uszanas 700 ma. luAwdtminga so
Alanin  TasAduAulafimlian 61 1Wuaus L
dunganusulafineranasatofivadAoyiie

\Juidantio 407 uag BV

Replacement Therapy lu Acute Blood Loss

1.1 Volume Replacement suiusag
wnsen Idladedon 20307 1an BV Tanld
plasma expanders W crystalloid uas colloid
solutions manzaunI tidasn (wsne ldlAnun
1A liuwsuas lsiduasnamiiaunis ldidasauas
Tatiawizatinofinlun1ae hypovolemia 3eAuf
th lsiswlusine ldidan

1.2 Red Cell Mass suusinaRasen
Tislaidudannsiuinlugmausnnnii 307 taa
BV Tatl# packed red cells (PRC) #3a whole
blood (WB) (lunseilsiim3au blood com-
ponents) n3aldMudnedfin w31z plasma 1u
whole blood sttty BV #an iladaenis
HiFamNaiy oxygen carrying capacity \#
finln PRC wia WB fimnunaifisuiy

1.3 Albumin solution %38 Plasma
(Liquid plasma #3a Cryoremoved plasma)
AIsRson IilaldudaniAin 507 1ag BV L
AN9INAS A crystalloid uaz PRC

1.4 Platelet Concentrates (PC) anasuilu
Tuunesne  lalasuidansmounin  (massive
transfusion ¥iAamsuudifiaunin BV awly
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N33 lanaing
waznIAansuIns lann

Tuna 24 talug) Taugensniorddin s
diffuse #38 intractable bleeding ®3ail platelet
count N3 50,000/ul Tael¥ PC 48 gilm
Ter ludlaliidenTy 152 wes BV i
wtimfiindadannawad mIunIun G
prorindo iduiiugianld fresh whole blood Il
WsniadEan fialiidan banked blood T 4-5
yiim funsadansnasuannsgandely bleeding
process 138910 dilutional effect A251d PC
5-6 yiiney IanaANTINNAIING1A fresh whole
blood Wits 1-2 giim wanenil fresh whole
blood nlifamananan axsandunallunis
JamguinAeiiiudannsin HBsAg uas
Anti-HIV wagnin crossmatch 59uua7 [ddasnin
2-3 thlug Hoefnee ivunnsdmiuluse massive
bleeding foyu n133AM1 19§ blood components
Tinaanarsrsuduuasimunzannin

dm5u labile factors 1A unwAwmas Vv,
waz VIII usiinlu stored whole blood fiviasinin
\dandn
fihefi 1A%y massive transfusion uaRIININeE
§i DIC 2wy lunsdiuuil fiosli FFP wia

' Y & o e
usszAuatUNALAasNadanain s lu

cryoprecipitate ey FVIII uas fibrinogen
uas1¥ platelet concentrates 3IMALAL [ANAR
Il fresh whole blood

2. Chronic Anemia

nandeensIidan  draransamang
wazurlule

2.1 Hemoglobin (Hb) vaunin e g/dl
fnsanlidan  fieRdaundrdoudans lsils
Widonrsudtnou Tuuwe 5 ua/nn. (Hming)

22 Hb 68 g/dl Weneumaniasans i
Ban TaelWam activity oudululaladaldiden

2.3 Hb 810 g/dl damlngisinlsisinaln
Ghl)

> d’ Vo i o o
3. ghed l@Susnaiivie

Hidantiin packed red cell (flagind
21n13uas/n3a HB A1na1 10 g/dl

4. Preoperative Anemia 1At [UN3HNFRSE
rinlasaila :

4.1 weEamaumauacun lunzTadmene
Tan Tsaslvidannawausd Hb fiv 8-10 g/dl

42 Hb 8 g/dl Ty lwswfimadneg
@eidanbivnn Wy nseinsin &R

43 nadian ) udwsnatRtatasunnd
aqu

. daadunaomenn st liinome
AaANABINTT INNSSnElne n15ld blood
components 1IW3BIAEIaz s IS ANE AW
vaens lifidaaan1sinefiae wazasnsan
Tiliuse Tumdanndauuansing <) sandennisuuiana
 lngodn

2. \flanannnsliidaranaindunsneiie
usofodimle Fovuia idufunsidusadunsy
FumsliiFasuasduusntandan lnasiingyscaeA
Wadiedin wasWevaeiu morbidity $1euse
iy
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