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remain the major infectious risk of transfusion.
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Blood administration, risks and substitutes
Withoon Nggitphaiboon, MD.*

In the present time, blood and substitutes are used widely to transfuse to
the patient. However there are either advantage or disadvantagé to give to the
patient. Blood and its components should be transfuse to the appropriate case,
because blood transfusion can result in a number of serious complications including

death. Recently, acquired immunodeficiency syndrome (AIDS), viral hepatitis are

Y AA 1902

{nA.A 1937
U A.A. 1940

(MJS 1997 ;1 :49 - 60)

Von Decastello W&z Sturli AWWU

blood N3U AB

3l blood bank Tuawnsna
L%Nﬁn’li crossmatching, N5y
anticoagulation wazn1stAuLdan
"z’i\‘mﬁJ% routine %84 Blood bank
LéNﬁﬂﬂiLﬁUImﬂi?}l plastic storage
container uazfigunsal lunisuen
component 2adlAaAUAZENTS
ﬁ'sumn,%iaﬂmamﬂwqﬁ'u

Usza1nl 60% 289 blood transfusion &7t

e dwn13IWlue intraoperative ZalnnTnaunt

yuztnmn Mndaitunisldnsdl  symptomatic

anemia, thrombocytopenia 3o coagulopathy 74

o o o o
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ANl du blood component

n151¥ blood component ®anaINH
Uszleaiuadnaaidodels du

1. @efinnnisimideninfdiudan
avelalls

2. gwsofmdalsald 1w HIv, viral
hepatitis 91ndayalnil A.A. 1980 wui1 1 w10
ﬂadéﬂmmﬁ blood component acldsuda du
non-A, non-B hepatitis ‘ﬁoﬂ%qﬁ%ﬁm'ﬁ screen
NN risk AezdBpanEe < 1%

3. Hemolytic disease 1w newbron 10
Rh-incompatible transfusion

Blood : a vehicle organ that perfuse all
other organs that transport oxygen, chemical
agents, COZ, waste products, hormones, antibodies,
coagulation factor etc.

dam vanede adoisfaansaafondls

'
o v d

° & o ) o i o
N‘H%']'Y]%’]a’]'ﬂr]ilﬂLaﬂﬂa]a?zaj%a% 1 'ﬁL'ﬂﬂa

RASENNNIINABEY aanBiaw, §1ANATNTG, 819
' a o a &
d18N15uB9F22a0 800, Fa5lNw, wawiuan,
Asuanlasanlgs wazzaademe9)

Preparation of blood components

na991n#in13lY plastic bag lunsussy
\dam, #8015 centrifuge \BamRausndinlsznauy
gaudanlAatsa  nNIsie3es blood component
Sofinswaviivogronnn  Taednain nisih
\Bam289 donor NANENTU solution THEHN citrate
welulWBoaudes, uazaniszausaldanum,
solution Aldwnluilagiiuie CPD (citrate
phosphate dextrose) War CPDA - 1 (citrate
phosphate dextrose adenine) a198n15le nutrient
WA lmAu T A 19n AS-1, AS-2

melu 6 Flas nasennsfividen oz
VRaannanasiwnsudedizasfonsn centri-
fuge WBLEN component AILHWATWINEY

" fresh unit of WB
+ CPDA-1

centrifuge within 6 hours

PRC 80% Hct. plasma and 70% of

stored at 1-6'c platelets (platelet-rich plasma)
Storage centrifuge
lesion

i

Platelet conc. Plasma
& clotting stored at -18°C
factors ¥3io -30°F
except F. VIII !
thaw at 4 C
l
cryoprecipitate proteins
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1. PRC (packed red cell) az1sl Het Uszaeu
80%

2. platelets-rich plasma Az platelets
U5zNIU 70%

AaN11ILET platelets-rich plasma gnaan
W1 centrifuge anAsalaBLinAIMEINN B
platelets ATANMTNOWK IHLA1 plasma &IUU
ududefigungfl -30 °F findedefiuszanm
50 cc ﬁmnmzna%ﬁa platelet concentrates

Frozen plasma 'ﬁ‘gmﬁuﬁqmﬁgﬁ'ﬁl -18°C
a138n11 fresh frozen plasma (FFP)  f151187
frozen plasma angangiifl 4 °c azusnaaniu
2 874 A8 cryoprecipitate LLas protein L% albumin
F961915018N2N supernatant plasma Mndalne
ethanol fractionation

prC TifiulazvhldiAnnisiasuutasuns
f1sden “Storage lesion” aelsun
affinity 2849 Hb ma 0, Waswulasly

=y

2. pH amnay

3. change in RBC deformability
4. Hemolysis
5

potassium, phosphate L8 ammonia

6. development of microaggregates

7. release of vasoactive substances

8. denaturation proteins

survival 289 RBC E!ruﬁus:ﬁu intracellular
2,3 DPG (2,3 diphosphoglycerate) 5"18[916168’1&4
RBC azamasmig, n1siaswulafind o 8 3o
fa13150 reverse lolunardudundsann trans-
fusion wsisaslanin unit Feaznariselulwias

massive transfusion

Summary of blood components
1. Whole blood (WB)
Usznaumiy - RBC;
- WBC uay phatelets
- plasma
WB 1 Qun3azInfiuininsussniod 450 cc
# RBC Uszwiod 200 cc witaaniln 2 #fia Fa

- Fresh whole blood A Lﬁaﬂmﬁmﬂ
donor uaslftae el 24 . Adlddes
w31zaald2811N15m 5991 infectious disease
Aauldgerilaguan wwsizdnisasianidadin
Tnaisacldinan idonuszunniltionsdl rabile factor
ez platelets ag:H‘S‘U

- Banked whole blood Aatfamfilavialy
Usznaumae RBC, plasma, LAamin1slddans
preservation %% ACD, CPD, CP2D-A CPDA-1,
AS-1 vihldaansaiiuiianlawin 40+5 Judn
1d cPp-1 Auls 35 Ju (7l 1-6°C) dld As-1
anfivliwin 42 Su  wrfidodeRe HeafiAuly
Wk ATP WAz 2,3 DPG 1% RBC 2:aAad¥illHau
oxygen LoWuwrinlAnisd9a1e oxygen ma tissue
LN

nstAulSwwannni 24 $lae platelets
214 survive, poor labile factor (V, VIIl), pH amad,
K LﬁN%r%ﬁ]xfl hemolysis WAEIAIA stable factor
ag laiun factor 11, VIll, IX uaz RBC a619%08 70%

Twsiaeuan (UsA) lairaelald wa fuuan
ﬁmmana'ﬁﬂénlﬂuﬁa #§21N15L%  volume
replacement &7%150LH PRC 99NAU crystalloid
v138 colloid solution LW‘S’IZQZ&%L?}’]Q:‘E]%LLEJHL@%
component nam usluiniiosdeldivagann
asaniidan fa

1. deAldanevasgn  waneilisaein
wen

2. Tomafedoszanasndenils &% we
anAunitonula urd 1l PRC + FFP LAia risk 970
donor 2 ﬂ%‘li%l,a\‘]

2. Red blood cells.
- packed RBC (PRC)
- washed RBC (leukocyte poor washed cell)
- Deglycerolized RBC

Packed Red cell (PRC)

PRC U1 product of choice for most clinical
situation tWs12H waste product ﬁ:aEJ, LLazLﬁaamn
§ serum USx1wibaedevinlid antibody vaesae
WAZEIEINISA carry oxygen LoKING2e
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nmasndulalunisliuasuSanafiazlvnnn
%uﬁ’u clinical zlaa;j'ﬂm, N5ty “transfusion
trigger” ﬁalﬁlaﬂa hematocrit #8131 30%
(Hemoglobin 10 g/dL) viulairaafufivonsunu
W83 9THBIA chinical 3IMAIY'°

PRC azU92nN8uma8 RBC LaT plasma U9
d7%, nonfunctional WBC Wwas platelet HUSnou
USuime 250-350 cc  FeUsznausie RBC
U388 200 cc

nstRuRawiu WB Aa 6 1ln preserva-
tion AS-1 tiuls 42 9w  dlw cpPpA-1 vl
35 Yu figungfl 1-6°C

nslh PRC 1 #im 9zufin hematocrit
Uszanas 2-3% ludthedimin 70 kg

Washed RBC

1#lugiaefidoan1s packed RBC uals
13190 tolerate Mo plasma w8z WBC w3a platelet
debris e#eaziilu PRC 5930m7

wienlRgan buffy coat a2 supernatant
plasma 88NULAINTAIAIE white blood cell filter
@1 WBC 8an wa2d19 RBC R28 isotonic solution
Washed RBC # RBC LUwdmlng & plasma Une
WazH nonfunctional WBC wuaz platelet \@nias
USHms 200 cc # RBC 170-190 cc AIslEN"Y
1w 24 3.

Deglycerolized RBC

Wunasld  media awizha gycerol thuly
flgmnAsindy -65°c amsmAulilawm 3
\espansisnlEinanguuazdne (washed)
nawldguaeldlanilanlunsdl washed RBC,
deglycerolized RBC ﬁju‘lﬁnﬂﬁﬁ plasma, § WBC
uas platelet debris LANWIBUIHIAS 200 cc &
RBC UseN1t 170-190 cc AIsidneln 24 wa.

AAI91N deglycerolization

Suggested transfusion guidelines: red blood cells
Hemoglobin < 8 gr/dL or acute blood loss
in an otherwise healthy patient with signs and

symptoms of decreased oxygen delivery with two

52

or more of the following:

Estimated or anticipated acute blood loss
of > 15 % of total blood volume (750 mLin 70 kg
male)

Diastolic blood pressure < 60 mm Hg

Systolic blood pressure drop > 30 mm Hg
from baseline

Tachycardia (> 100 beats per minute)

Oliguria/anuria

Mental status changes

Hemoglobin < 10 g/dL in patient with known
increasedrisk of coronary artery disease or pulmonary
insufficiency who have sustained for are expected
to sustain significant blood loss

Symptomatic anemia with any. of the
following:

Tachycardia (> 100 beats per minute)

Mentai status changes

Evidence of myocardial ischemia including
angina

Shortness of breath of dizziness with mild
exertion

Orthostatic hypotension

Unfounded/questionable indications

To increase wound healing

To improve the patient’s sense of well-being

Hemoglobin < 10 gsdL (females < 7) or
hematocrit < 30%

(females < 21) in otherwise stable, asymp-
tomatic patient

More availability ‘of predonated autologous

blood without medical indication

3. n5naLRen (Platelets)
wninden 1 giaflian WB donor 1
Aw Usznaumie platelet Uudinlnaad
nonfunctional WBC, RBC Lﬁnﬁ'aaua: plasma
Usnmsdusznnm 50-70 cc/unit H platelet
5.5 x 10'° 62 N labile clotting factor U9WA 35
szazalunisinuinaInnietey tivule 5 w

o o

ngounadl 20-24°C uslvinasldnielu 24 dalag
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ﬁ'ﬂﬁ]um‘ﬂﬁmn apheresis 3N random
donor azlRUINN platelet 6-10 11 AaUszai
NN 30 x 10°

3 infectious disease Was allergic reaction
Taws1zinadonann wWB 1falwudinas follow up
platelet count 71 1 #1la WGz 12 Waa 24 #alug
waalw drludlngl A3zl platelet 1iaEw ot
Wae 5,000-10,000/mm 3 6g 1 unit NLANES
181U 1 73, uHa193T response HAHEY LABLANZ

la rapeat transfusion 879LA1R97A7 alloimmunization
y3a 1ns1zllY sepsis, splenomegaly, drug effects
138 uremia

Lzﬁla alloimmunization ﬁ’]ummmae poor
response NSl single-donor units anadielsnaz
N3H573 HLA type TinFaniuiugiheaiadisls

guideline Tunsly platefet transfusion @
A19197 398

invasive procedure

' Unfounded/questlonable mdicatlons
bleeding (oozmg)

idiopathic thrombogytopnic purpura -

“Suggested transfusmn gurdelmes platelets S

~Recent (wctmn 24 hr) plateiet count < 20,0007mm* (fcr prophylaxzs)

: Recent (within 24 hr) platelet count <50, OOO/mm With demonstrated mscrovascular bleeding

S (“oozing") of a planned surg:cal/mvaswe procedure :

"Demonstrated microvascular bleedmg foom: ‘who.. have. had comphcated proceduree. of - have
requnred more- than 10 units ‘of blood and have microvascutar bleedmg T -giving platelets
‘assumes adequate: surglcal hemostasis: has been’ achaeved , ‘

- Documented ~platelet dysfunctlon (eg prolonged bleedmg time > 15 mm abnormal platelet

- function tests) with petechlas purpura, m;crovascular bleedmg (oozmg) or -surgical/

Empiric” use. with masswe transfusion:when pa’cient is not havmg chmcaliy evudent microvascular
' PrOphyIaxts in thrombotsc ,thrombo'cytopénic purpura:-or - hemolytic-uremic syndrome or

Extrinsic platelet dyéfUnqtion“(e.’g.v, renal faiture, von Wi*llebran'd’s‘diSeaée)

Tnevialunisly platelet 18w prophylaxis
Iﬁtﬂuﬁﬂaaﬁﬁﬁ'ﬂ}jﬂ microvascular bleeding L3
ANRS AT platelet count haeni 20,000/
mm® WilariinisEise

Q’ﬂ’mﬁlﬁ massive transfusion §1188
microvascular bleeding 1318n89lalwszing
UreldiBonnan 1 9zl hypothermia FavinlHi
depress 284 platelet function WAZN1SIM platelet
92 ineffective LW‘S’]:Q:‘If%ETaG restore it nor-
mal temperature 8% [TVILH platelet function
nauxguni 1R indication Folw

4. Leukocyte concentrate
@ . 8 =
M5 leulocyte tranfusion Haadadin

ﬁgﬂ’m profoundly granulocytopenia (< 500/mm®)
7§l evidence a4 infection L2 positive blood
culture, persistent temperature > 38.5 °C Ala
29-31

response HBNI5LH antibiotic ATSIRABNIN in-
fection @z control 1R w38 granulocyte count
NN 1,000/mm® 8818N consult infectious

specialist B8

5. Fresh frozen plasma (FFP)
UsznaumIe plasma WAz coagulation
factor USamsuszaie 180-250 cc mmsnmu
1916 1 U figungfi <-30°C war 24 4w, # 1-67C
mu‘lmyslﬁnimu coagulation defect 391NN1521H
clotting factor Lﬂ%ﬁ):m‘mﬁu, congenital defect
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1 unit FFP 8 clotting factor ynfa Indiseariy
normal level Wae fibrinogen 400 mg
1 unit FFP 921 clotting factor level UssNTed
3% |
Adequate clotting a"m‘lmg'msﬁ clotting
level Uss31604 30 %, FFP & factor VIIl 0.6 unit/mL
PT, PTT (prothrombin time W&z partial

thromboplastin time) #78lun13 assess 31N15IA
Fre Tawaiesln, Usanalunisld Fre iaurdls
12-20 miskg 61
WunsimSentfnlA FFP on call to OR uasiile

coagulopathy Ra LSHA2Y
HRAUATLY follow up PT, PTT uazanaliladnyn
6-8 4H. A% coagulogram Un& guideline kN5
Tun15l9 FEP mumns19dneans

the followmg
Congenital defcrency of” armthrombm Hl
antiplasmin : '

Unfounded/quesﬂonable indications

Volume replacement
Nutritional supplement

' Hypoalbummemla

Suggested Transfusion Guideline.: Fresh frozen plasma :
Treatment ofmultiple .or. specific coagulatron factor deﬂcnency wnth abnormal prothrombm tlme/ ‘

partial thromboplastm time. abnorma\ specnftc factor deﬁcnency in the presence of ‘one of
,facto'rill,;' V. VI, IX, X, XI: protein Cors; plasmiréogen or
Acquired deflclenc_y related to warfarln therapy, vatamm K defcrency, hver drsease massive

transfusion; dlssemmated mtravascuiar coagulatton ‘

- Also indicated as prophylaxrs forthe above ifa surgicat/mvasnve procedure is planned

Empmc use during massrve transfusmn n‘ patient dose not exhlbxt clrmcal coagulopathy

Ehu‘lmljl,iﬂﬁ“luniﬂiﬁ factor deficiency
v3a abnormal PT wSa PTT ‘ij’ﬂwﬁﬁ clinical
bleeding FFP TsimasaliiOu routine $anAU RBC
transfusion (12% 2 unit FFP 6@ PRC 5 unit) 38
prophylactic transfusion iqe cardiac bypass
Iz uEansali s dunaunuld
crystalloid ¥SanwIn hetastarch (U%s  INAITLY
FFP 1% volume expander VWIISIN risk FD

transmitted disease v{,ﬁ

6. Cryoprecipitate
Usznaurae fibrinogen, factor Vil
factor Xill, von-Willebrand factor, fibronectin USnms
Yszaime 10-30 cc § factor VIl 9.6 unit/mL,
fibrinogen 200 mg. axsaiiuls 1 U Agunnd
<-30°C uanuAule 4 dalaw figaungdl 20-24°C
awnnudldlua1ssne factor deficiency

54

(Hemophilia A), von Willebrand’s disease Wax
hypofibrinogenemia uaza1atndszlanily case
uremic bleeding™

sumernUnRfl plasma (Uudiudsznau
Ussntol 5% 89 body weight (kg) naai factor
VIl E!gl: 5 unit/100 gm n3a 50 unit/gm
cryoprecipitate 1 unit { factor VIl agvwae 80
unit activity LWT]:Q:‘L%% ﬁ?@ﬂ?mﬁu hemophilia-A
Ymin 50 kg avdasld level factor Vil Uszunm
50% %84 body weight Aamaeld

plasma = 50 x50 = 2500 mi
FFP = 50 x 50 ml
0.6
cryoprecipitate = 50 x50 ml = 250 mil
9.6

Fodmlnamaetd Usznro 10 unit
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Blood Typing and Crossmatching

nsflezifanidandiaslviudiaedasings
A979 serologic compatibility Aa N19A5IANTSLAN
ﬁulﬁi:ﬁ’h\uﬁaﬂﬂa\‘l donor AU recipient

Major cross match VLGTLLrimsmm A, B, O,
waz Rh group lmel¥ donor RBC uas recipient
serum F9aziag group Gennuieazidniule diu
Rh group Lﬁa\‘lﬁﬁ Rh positive Lﬂuﬁ’étﬂ,%njﬁﬁlu
wos Ao UsiNoi 5-15% 71 Rh negative (Rh
positive HTN1I05ULAEM Rh negative LALWI1=91
Ta3i#l anti-Rh antibody)

Tunsdigniiu enalvifen group Rh negative
i1 group tagiugieladl usldmasifiv 3 unit
W53 risk TwnT15LAm hemolytic reaction

Minor cross match (donor serum Ay
recipient RBC) ®1alidulwsaerinlu banked
blood ws1zgindwmlnadniAuin 3 TuvilA
antibody 11 banked blood RwaenIala work us
feaeflasuifeatas 9 1du thalassemia 814
H acquired hemolytic anemia Iﬁdﬁaﬁdﬁuﬂﬁ
cross match a1anszvildginuazdasldiaand
WeanalunsinSeniiannawazt6n

iinsanntlegtiuiinsfioda Hv naden
Tauasdalafionsnur  Sasuiinisld autologous
predeposite transfusion ﬁamitﬁmﬁaﬂé’ﬂwﬁ
Aew  wasianlvthefiadianasdwdendias
189 IANIZAINSU elective surgery LSIEINITOLAY
\denldnn g 3-4 fu  wunsens 3 Tunewns
t18 R hematocrit A193EN1ANTT 30% a1adn1 Ly
rHmEPO (recombinant human erythropoietin) L'ﬁa
drelunisasafinianuns  waziioseiniien
Auldlauiuis 35-42 Su sosiwisasnsaiiu
Taviane unit NawNISE1AR

#3Y Indication Tun1s1# Blood component
. . . A L5 r-1
indication 'ﬂwaﬁl:ﬂgﬂlﬂ h

1. Improvement in oxygen-carrying capacity
2. Volume replacement

3. Replacement of clotting factor

Methods of blood administration
1. Routine administration
- dmlnaisn1¥m19 venous route
- Rate TunslBuagiu status o
e mﬁl‘l‘mﬁﬁ\‘l 1,500 cc/mm WARBIN volume
status guide L% venous cut down (CVP) WmG1
ANUNGLST replace T¥azi55 rate 5 mi/min T 1
WINILSN  WATATNAIE 10-20 mi/min THNA
\danflazdaenisly
2. Other methods
- intraperitoneal route ﬂ'm'lin‘imvlﬁ
(salonanliin) 90% vz absorp 131 circulation
1H2a7Uszanee 1 afind
- intrasternal &< intramedullary trans -
fusion ¥a4d long bone ﬁmuﬂinlmﬁtwﬂmﬂﬂ/
Awwanzliansaliislauasiannisuinanusly
‘ WU
Ms¥ENEanT loss 551319N1SEHIAARIN suction

- Intraoperative autotransfusion

(low pressure) vnluWanarsuaziindusnlng
' ° PYRT:Y @ = @ W
YreynldusnnnBanaay donor N1 l¥vaeavan
a o o g @
ansndeslunisfionde  a1alvlete 250 mi 1w
5-6 Wt

- Hemodilution technique Aa nawnls
dengmdandUisaniulinew uadld crystalloid
o . e W o d = [y o
%38 colloid AugUreunw (Heafiulianisals

LoR! ] -} a0 o = [
dUgsznIen3enatdsaaIale

Complication of Transfusion
nnﬁmnaemﬁﬁﬁt,ﬁﬂ Ran i e
1. Hemolytic reaction
AR ABO 38 Rh incompatibility
Aansliiieniinniyu dudemdiinlild deens
RANAIINEANAIAV A technique W38
MsnBuRARATIAINNT  Aa 1A hemolysis W&z
# hemoglobinuria A8nsnTaNILReal hemolysis
ﬁa Schumm’s test hemoglobinuria + haptoglobin
--->Complex ---> RE system 01 hemoglobinuria
WRNNINIUazLAR free hemoglobin
Hemoglobin ---> Heme + globim
Heme + Albumin ---> Methemalbumin

(positive Schumm’s test)
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Hemoglobinuria sutRLiln free hemoglobin
it 25 mgo WHILLARTRLABEIN N1 150 mg%
Nﬂﬁﬁn““'] ﬁa EWQﬁWIﬁLﬁﬂﬂqiﬁlﬂMZﬂa%‘L%
renal tubules YT’I‘LﬁJLﬁ[ﬂ acute tubular necrosis o
‘ &% minor incompatibility A A hemolysis 1o
fuhefld, Hb amseuss Bilirubin LANTwE1A
aan1snaned dntduninetafia DIC mele®®

Clinical manifestaion
L L i o’ l:‘
0 UaesdnaA?  azla1n19N most common

iy

1Y)

\iom, vuuag, Uanial, Yianiian wedguae
Tas8nAY Wuwszaneday ’1sRaglWg sign 2

u
L] o

8 R
1. Abnormal bleeding

'Y

2. Continue hypotension ‘fl‘j\‘iﬁlﬁ' volume
replace 1 adequate U&2

258w 1 Anule Ao fever, chills, respi-
ratory distress, fisneamainsiiwuidn 9 Taud

Oliguria (50%), hemoglobinuria (50%),
hypotension (50% ), jaundice (40% ) nausea and
vomiting, flank pain, cyanosis, hypotHermia,
dyspnea, diffuse bleeding, neurological sign,
allergic reaction

wanzasuiwite 9 Ao urine Wuiindnaile
waztlagizantasas \JwddA

LAB - Serology — Coomb’s test
- Hemogiobinuria with free hemoglobin > 5 mg%

- serum haptoglobin < 50 mg%

n155n9N

1. Yigm transfusion ﬁuﬁl,ﬁamﬁa Lan
Reongtheuandennlidonen

2. Monitor urine/h

3. A hydration, alkalinize urine, (A
diuretic (Mannitol 3o furosemide + NaHCO_)

4. §1 renal shut down 81AIWITIUINN
dialysis 614 indication

2. Febrile WAz allergic reaction

wulaussanm 1% 209msldiden §

56

8 jAnseuuazdiaminuwidudansivinld

theazfianns aw, 18 Sduswansenenaly
uRtBes1eNazIin anaphylaxis sinaztAnnteln
1-1.5 g, NadlviRem
n155n¥ ‘Lﬁ’ antihistamine, steroid VED)
adrenaline WAILA severity i 01N anaphylaxis
shock AlAvonam  uwAdfiin, Au  a1alduA
antihistamine
3. Infection (Contamination)
wulavaes ARannisimSenidonnie
91N skin  YUSULRBRMANN donor H contamina-
tion 1389 Coliform, Pseudomonas 81n15AATENU
hemolytic reaction N1S5NWIARAAIENAK  WABIR
ABIMSIA hemoculture Lﬁ;a prove Aae SIHAUNTS
‘[‘ﬁ’ antibiotic
4. Transmitted disease
- Cytomegalovirus is the most common
viral agent transmitted via blood transfusion
- viral hepatitis is the most common
fatal complication of blood transfusion anatule
"713\1 B, non-A, non-B “sa C m[ﬁ
- ADS fssewingthefimde HIV
nnsiLEen nsawiziin vinlddagun screen
HIV fnswamianniwiieneieinannisinde
afafl Fedadulseilaifinissnen
- Malaria (flessnntiwsdeiilsn
MaSsagwaanms Safiaansnfndeanange
1nnsiiidanls aiafinusiniign Aa Plasmo-
dium malariae
- Hedunwulssn Aa Syphilis, Brucel-
losis, Chagas disease
5. Overtransfusion and pulmonary edema
Waennislviden wieansuianniAn
U v3aduAulusinsre  a1nsiniion heart
failure 1550w Ao lavean, anvidn il
heart failure
6. Thrombophlebitis
§1A7 IV catheter 1Swiwifin 8 falug
a1aiils dnasifinfian anniuen  nsshwnde
181 IV catheter aan vnglaiag
7. Embolism

TuwAnUnd  maximum dose #ad air



unANNYIVAY
VTHTT AZUNNEAEAT IWINLIRUASUASUNSIT5a

embolism ﬁﬂ%lﬁ = 200 ml. lpsldnig venhous
route a’m’ﬁﬁmmﬁﬂi‘m‘lﬁ cyanosis, hypotension
tachycardia, syncope, death from respiratomy
failure
8. Massive blood transfusion

AINNVAINNE . single transfusion 1NN
2500 ml. Twaaufludalas wia 5000 cc (10
giin) lu 24 #alue

Hygamifannezingn
Thermal load

Acid - base change
change due to citrate
Change in potassium
Change in 2,3 DPG

Hemostasis

2R o

Thermal load

\Wossinidenfudifuuazgungisind
379018 N15IRRALAR hypothermia WAz NSIHIAR
Wadasan wiallndairiasasyinlyiiia heat loss
&9vi 1% hypothermia HINT

Hypothermia Q:Lﬁ'u affinity 289 Hb R@
oxygen ilouluanae alkalosis waz A19R 2,3
DPG amay 2agianilw

Hypothermia %:¥iNl¥# impair platelet

26-28

function Aan1 core temp. 1NN 34 °C a2

milrnisudemizanfanfindn®  fousiszauras
clotting factor uaz platelet azagluinmumniuns
fana gaungiisnemefisasezislonslsnisiia
hypocalcemia NAN¥W  iwsnzdnsufEwazlsl
§1%130  metabolize citrate MaglwGandiigly
TamnUng  wasdril shock Jansaederinlwnis
metabolize ?jdLLEjm

N15IALABRUIWNIY central line Wazhin
Uatee1eaglnany sinoatrial node 819viNlviLAA
arrhythmia wazatanele

msunty 8121w warming intravenous fluids
nouliidanusnaslainnnifiv 40°C wwsnzazyinly
fin§onunsatgdunioiin hemolysis (fAdas

warm (Rananzli)

Acid-base changes
P v o g o Y £, a
foun pH raafasinuliazidunsnde pH
Uszanne 6.3 usnadanliiian massive transfu-
; a  wy - | I ; 1
sion WamayILaziRDmAn  alkalosis W12
o o d o ) o
\damRIzH citrate Mitvanticoagulant zgniufew
o o o @
i NaHCO, #iduuazn12z alkalosis 32vn A
o , Y
oxygen LN1ENU hemoglobin LUWHINAY
post transfusion pH ﬁ]:at‘ji:ﬂ’iw 7.48 4
7.50 wwszazun M3l NaHCO, Tudiaedls
massive transfusion ©19Y1WEUIBLAR severe
alkalosis 167 Wazeziinue Ao myocardial
contractability aRad Uaz affinity 289 O fa Hb
a & ' wa v
Bonnan  msUdey 0 MU tissue azauag

. 0 v a . &
lALAR tissue hypoxia §1NAH

Change due to citrate

nslWiBanfisl citrate azv AR transient
decrease level of ionized calcium Was WaYDI
hypocalcemia AR hypotension, puise pressure
WAU ﬁn’]‘il.ﬁu%%ﬂa\‘l LVEDP, pulm. artery pressure
W82 CVP, EKG WERIANARUNR L3 prolonged
Q-T interval

TngdlngAiufouseund wazlaifi shock N1
Tidan 1 unitn 5 wifi laidulusioelw calcium
PALAE NSLA calcium 819V 1MLAR hypercalcemia

Foatdudwnsels

Change in potassium

Baafiuliuszanm 3 o1fing  szfina
\Faiuang potassium gelu HANUSENN 30-40
mEq/Lusaamns1insiriidantaninnii 100-500
mi/min sinlsiraefinnadaundlddvuazdgiae
shock #dadlWiBoanin  ezfinasiindnaas
aldosterone, ADH WLag steriod hormone Lﬁ'atﬁuﬁ’l
ﬁamfmmuﬁa:gwnﬂu hypokalemia Wwnwls

Hypokalemia EKG % tali peaked Twave
Wazf13InAY hypocalcemia zHMAYNIA cardiac
function AaRAYBEIININ

Change in 2,3 Diphosphoglycerate
Baamiuliuwiin 3 o7find 2,3 DPG
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zanadvinli N15UaBe oxygen un tissue REHAY
uALeIHUIUEY  uas rewarm ud zAU 2,3
DPG azndugszauuniiluiaatlainiu  uadldlu
fUagivialaliraginianuun anvazduaeld

Hemostasis

LiRN13e dilutional thrombocytopenia 3N
N3l massive transfusion Wiasan 1@anfiliin
WBunwwfin 24 4. 9 platelet 9zaRaIBE1INAN
uazn1sImUunIs dilute umsNteezfinissau
ﬂuaalﬁ’[mwé’a platelet 2711 spleen LAY bone
marrow L8z dilutional thrombocytopenia 2g14
Lﬁmﬁau‘[ﬁtﬂﬁn%ﬂﬂﬁ microvascular bleeding
ylAn1sly platelet prophylaxis Tas 1w eniwi
microvascular bleeding Ltﬁiﬁaqiﬁﬁ hypothermia
W92 Hypothermia ‘YT’I‘L'VT platelet dysfunction Iﬁ'f

daué’ﬂ’w'ﬁltﬂu disseminated intravascular
coagulation (DIC) asmaal¥vio platelet concen-
trate, FFP LAY cryoprecipitate LLAsWanNIInN
thrombocytopenia Wa2E981H labile factor defi-
ciency (V, VIII) W38 factor XI 398678

Artificial Blood Substitutes
wanefvasifindagunniialimaunudon
BnNeI8e1d L2in
1. Perfluorodecalin (Fluorosal - DA) (Ut
synthetic oxygen-carrying blood substitute ﬁmﬂ‘l_:lu
nAmaanyfialdsnwa chronic anemia URLSNAL
vnnldle indication widusnwIn1az shock ua
fiode Ao
1. half life 84
2. # toxicity AaYiNl¥iAR complement
W8z coagulation activation WAZNANITVIINIUADY
RE system
3. FIATUNG
4. gaaldianlunisiasSenuin
2. Highly purified stroma free hemoglobin(SFH)
Lflun’l‘itmgiﬂuﬂ’m free hemoglobin Y&y
Lﬁamﬁwummquﬁa a1l oxygen-carrying
#afRa 1. excellent oxygen - carrying

capacity
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2. toxicity »ae
whdalde  Aa @198 side effect lAlzw
allergic reaction, coagulopathy, immunosuppression

Wus half life SNEY 2 2.

Artificial Plasma Substitutes
1. Gelatin (MW.28,000-34,000)
- 3.5 % Modified fluid Gelatin
(Haemaccel®)
- 5.5 % Modified oxypolygelatin
(Gelifundol®)
- 4 % Succinylated Gelatin (Gelofusine %)
Healn 0.9 % NaCl 10w plasma substiute
818150 hoid volume lwdreszeziiandulszanm
2-8 ¥x. (Ha99INgQN excrete M9 urine leAaw
AN
HaEaLAE AW anaphylactoid reaction LAY
coagulopathy @ulvainnlvlaiiAin 1500 cc/day
2. Hydroxyethyl starch (HAES - Steril)

# 6w nu 10% (MW 100,000-
400,000) L‘flu isoncotic solution #@7H190 hold
volume TaUszaine 24 #alaa gnANIRaanaIn
NIzudLRanR I8 enzyme amylase

Had19LABY LAWwn anaphylactoid
reaction WAKBEN31, 871351589 coagulopathy

3. Polysaccharide [Dextran 40
(Rhenomacrodex”), dextran 70 (Macrodex")
Rheomacrodex MW 35,000-40,000
Macrodex MW 70,000
HEH1 5 % glucose ¥138 0.9 % NaCl §18150
hold volume ldwiw 24-48 #alug  figuant
Jasnw erythrocyte LA platelet agglutination
FINAUNE  hemodilution ¥inlARINVRRABIRER
anad
NH® inhibit fibrinolysis WATNITAU
plasminogen vlvivadadiuazdades $ai Ao
Uaenwn15tin venous thromboembolism Faiie
A8 bleeding
soidedw 1 laun anaphylactoid reaction
wazynUfA5e1 Coomb’s test @alun19¥in cross-
match BaUndla vluitdgrilunisiesenden
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4. Albumin lANNAINNNSARR albumin 97N
\iam albumin 25 cc H plasma expansion M1AU
plasma U3zx16u 500 cc
half life Uszanmu 24 #alug f98im 20 %
WA 25 % SIATADWINUWIZIRAZUSEHE 1000
Un/50 cc
5. 5% 7 18% Polyvinyl Pyrrolidone
MW 36,000-40,000 laraglaldn
auAniantionaazdarsvitanldisudanldsn

vatediin AaIRISdeleR  Fardenrazadng

= a W s o 4 a
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