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The Appropriate Use of Blood
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4 d a Auv
a21 N u N1 fl 1, l.Jl fl n{ tn 6 n rd o orfr ld'qr n n1 ??r a.r buffy coat s or fr'l?qr nrari

.6 sr riu.i'rur u 4 - o ufl n ln fl fi fl n16 l.Jru6o 6'r ?n var ufr[drfr r inur rn6 o ud a nt

t gfl m iiJuararira"lunre poot ufrrdr rrfl urfl n frr fl ?oL nr?fl uLtlr rufrrfl r uran
i -' -i a 6 4 .j - 3a ,a

olrLFlrav!'rvfi,luvrr!uv!n16N'tll.tl.JtnhFlrnoFtofloon 6tuytflsnyr{11_lno

.fin16oorrr LPPC 1 afin qvfirnfin16one.r1nntt 2.4 x to11 r{^d'lafin fi

nr sld[aEo ra:d:urjs:noufafr ootirurxur:au

6(F
G
T
(d
c
te(lr-F
3
c!.E
t;
G

6(F
G(rr
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rl3rrrur:inrrfionrtrotrirfiu 5 x 1ou rtnd/ufrn lfirfnm"[uqrura4fi 20 - 24' n
e ' )nL,rn'r turi.:luaruunfr zo - 24" q.ulnflnl?1flfl'rrlrl lFlnf c {

i . 6 & 4 u v , &, 6v e
Ft't1 3J tdEl.l ota ltn n n t{o n19[nutn:*1 lto u(t{ tun1f, [t fl o n'] 6y{q1eGu1

v
unvrJaum?ndou

rd- t5utFru'tnl PC

Ad 69
x6n1t tl,t

nr:"[r]'LPPC 1 flf,n svilavellru 1 adult therapeutic dose

1dq nr1fi afr n r 1 m ?qr urun v nr r r lil 6 s u1 nrhila fr m q n I Lppc)

1 €tum
!

daoi dy
tnd n tdaorfr rsrEeiuaeai6 plateletpheresis

Single Donor Platelet (SDP)

d 6 4 v a d Au1 v d v
a 21 N fi N 1 g v il 1 fl 0 { Ln n n tn o Fr s 1 n,.l L ?ql Fr Fl u L Ft fl ') il L Fr s 1 n n 1 ? rq 1 v L nL Ft e t

i6 plateletpheresis 6'rurnSol blood cell separator fion'',u'',rnuuntfi!tafl't:
64dr t-X

tnnn Lnooou't.ttFtu,t 3.t6tuLJ?vno!rr{u

- rBrrn:r]?vallil 100 - 3OO iln.

- uqadrndnu6onrodrr#ofl 3 - s x 1011 m'rrioq1frm ufrurrvir pc;

6-Bn.l5
- r-l?m rurfi nr u6 o ntr r fi rl u utl o udu'ir n rvL e un 1 ?vir plateletpheresir ;

fl o.i Lr rl n v{fl nr zu 6 n:i'ru"fi'

I urn{nus'rvrfiLfr fr'en?e{rfi n16onfl1lri'ls qvtri'rfl u

lp firqvfirfini6onrrrur.rfioodlrirfru 1 x 106 r"radrit,

flfin mr,lHrm?qlufltril raSo s x t ou lrndrioafrn nrrrrnesrunuiqotrGnr
{4qq€@

nrsldlaFio na=druUs:nou[aBootirurxur:au
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I :lqqrTut n lqr y rfi I SDP unr Iu?rivr fi n nlnnr u"lufi ar ].ir:nqq

n n rfi rr 16 o nr rr rt 6'rvir fi'r nr e n aor q vt 6'ril u teukocyte depteted Sop urj uriu

d v o AY a 6 4 r 4nlftnufnHl tn]-lylFttnLtnnntaoFtoruvn;t 20 - 24 n. tflfl1nnortL,tn't :1o1fl
uq$c

ilavrrrrus - 5 {'u 1u6onrufi:vlJuurinrzuhn:irur{) #rrufir"lu ilz-a" q.'

nrr il udEir dotan 6 or r{a
a-ire^Avaard- sr ne1,.r 16 ur ri olenr fr nr rfr oux nr eir-rtnfi m rdu ufi fl Q fi'r-.r nraeLn nu

rq^^JrdYLlrvnouInfrmtfrn6ul urrisril donor exposure uoilnQ1 Lrnvn?rflfi sDP
!<o4v,i
vr N r}.J Ft L0 0 Ft 1r'r,r uo fl s vt e fl n n F) e 1 il rn fl { F] o nl r fi or tfi o clr/V

{oris#[unral{
a oi x rdy ' & ' d v- lorufr'elilftro:-r.rrrrurnfl enLn1r1fi PC

- r1r8.J 1 vrilr,r ir fr'rl c ufi q v 6'o rtf ir rn 6 n rfi a nqlr uQ ur1 n raSo o dr.r{
, i d,

rio rfl o.: r?\fl v n1 ?'L{ SDP s vn r,) exposure ri o uoufi rqur o.i Lai n rA a nfl 1e uov

rn6nt6onqrnfirSqrnr 6rnnnratfinr platelet refractoriness sln HLA LLnv HPA{
alloimmunization

- #rl.J eur{?1a.i"r tfl ufr'os"Ldrn6 n rd o nqrn #u?qr nrar Er 16 u,rfiqq

il n d o L.il L{1 ri'ut6'rvi I riu (matched SDP transfusion) 1

- nerflrarylnfrmurflrn rriu Rh negativeau

rj?ur zunr ah1 sop t nr fi fi .l'r ueu rn fi rr rA o n rl1 x rn ru"rifi n rir r{rt fr'u rvir ri'u

1 adult therapeutic dose

i6nra"[# r"riur6u,rn'L pc urinrr"[#nrruri ABo finrrrair6'ryrrn unarr

plateletpheresis fi l rnrn rur :.rr n anti-A un v/u6o anti-B "[ul 
r nrn en orqvir"[#

6 6 vtt iv s a k v
ufl fl hemolysis LU4il?tlvl?]-l LnvFl LFI

nrs18[afr o rr a:d:urjs:nou[afr ootirurxur:au
The Appropriate Use of Blood and Blood Components 19



t6
Ttnldri16lnttdlrfl,ll

Fresh frozen plasma (FFP)

n 2 1 N u N 1 Et' v I r I fi I ni r uil a v n o rLtn fi m fi uovl r vn nr n il r fi t 6's', n n. rfl ,, u u n

wB 1 rl.r ud{nlausrvlfirLtrirfru B ttt. uu6'nuriurfilri'ufifrnrrrrtfiu - 20" s.
aJ,t Y

1r?on1n,ll 1_l?ynoLnefl

- }l:fi ufi rijufl s{u"[unl ? r{{ fr ?fl o.ttnfr mu n m'r er elfr'l nr:'ffnl fr u

rrav6elqlulnnLfiu (aroumin, immunogtooutinl 
q qr

- frav6'u factor Vlll ilave.rrruffoflav 70 flo.i normal fresh plasma

level

- r-l?Hrnarl?vilrru 200 - 300 Nn.

iroa&
al1ilrdEr{Fla lennnt{o

a.i- a.rnrrxtdfl{t{uLFlflenuwB

n13tnu5nl{1

AABB ufir.lfi < - 18' {. lfr'uru t fl'
- i o qY dtc

wHo Lnlvl s - 25 {. LFtulu 1 ll'

v ' &, 6e.
'IOll{til tunlt [{ '

's fifinrrre.rtdflrrio

nlevlnfrnoon tfr'ruri

I lanfr'r.,L virtru6atur.lne Ltnvlla coagulation factors

I Warfarin (anticoagulant) overdose

{'rJ e ufi av 6':.t coagu lation factors a n n.i Lfl o{ sr nt 6'ir.l1nfr n

l?xrruarrn

DIC

TTP

nrs18[aEo rra:d:utjs:nou[aEootirotrur:au
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iloaneyi,t'
- nT e"[d' rrp r]?rrruxrn 1 ourrernrS.: ornnr:.Jfrfr?flrtt?i'

rdflLv{du

- o'rsylLornr:uyYu:-r:.t anaphylactic odrlauut.l fi r iurifii n

- n1,rv hypovolemia rfi fl .io d1.i rdul tt"ld{orj.:flunra"ld' rrp

A 6yilttJlrunle[u lulnn1??nB1 15 ]rn./nn. LillnL 1 therapeutic dose
.r q Y--- ' Y.
Lunl?11,1 FFP rLnnvn?.i

Ad 69

?6n13 [U

- nvarfllud'xrirduorur,rnfr go - s7" "t.lnntrinrrnrxeruunfiqqt,qqg

q vvir nr uar atrlefi uun v coagulation factors 6.: n c rn ynr ufi #orrJfr rifi nr a

d "#r,rari'rlrflfiu'tFl1?tnoanouslf.r L !
- unrnrenvnrurfiooqjfioruynfiri'o.i labile coagulation factorsaq{
J

q yn n n'i LIJ o n yn1 fl vr a.r n rufr,: fr'er"[#fr'r] r s fr'ufi{
- urnayn1flLr6ofr.:tu"ld'vr'ufiorqrfirlfioruranfi + z fir + 6'r. 16'q!

24 .fr11.'

- fr'er"[#nrrrr,rrilnfrn ABo r,rrnlrifi arrrrnfiq.rarur"l# ngo
compatible ri:r RsC tarfr'r.Jel16'

- til "ir ril u fr'ol vrh com patibility test ri o ul# u ri fr'o.: fi nr enr ?e s fl uriu

rari 16 o nr Rgo ril uo rirr fi ri'{ r'irh fl un ylnfi n fr'ffi u'', 
^ 

rr u do fr'or m arq n ao.:{!!
6i

antibody lun ar n rur fi s y"l,d'r n u fi n r rt 6'zu n negative ri o ul{
1{'tnlfiafimmmrqruq&

io
r,rtJ1frrr,&r ?\R'r6ll'mLLunaonqrnlnfin?tNud{nr?rqryrfi:-lurun.ir a t'etsr.iq

q vfi fl s{Er"[unr a ufi r fr'er ot rfi o nlrl fr'r n nrnt rriu factor V rrn y vt I I 

1

nrsldlafr o u ari:urjs:noulafr ooururxur:au
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v{a16til1d rer ntnaToGffi tnmao n ude

Cryo-removed plasma (CRP)I

4J4qrd
a21 NV N1il 1/8.r1fl n'i1\n16ilr1,1 tUnOSlnn'l?ttfl n nvnouLil?nu cryoprecipitate

hty44-..-drAY
oonL!Lrnx qriurio factor Vlll ttnv fibrinogen Lv\fl.lljl.i6Qullo.iL?NF}u

4rr-!
tL Ft fl .3 Fl.i ].r il s q fl Lun 1 ? LLfl .i Fl t fl o.i tn o n tLn v 6'l u]-l ? v n o L o 1J "l I U

; r o a & 6 u ad qY
Ft2',rNrds{ao[6nnnr{o nletnuenHl 1lu1nBas26n1f, [1,

rd- L{ULFrfl'lnt-l FFP

{ori.:#[unrel{
vt Fr tLlT U multiple coagulation factors "l,uarflfitar pi'olnle

factors V, Vlll, ttCIr fibrinogen

fodAAr

Ln5[orlr{ilravr

Cryoprecipitate (Cryo)

4 e r d i^ j . Y
a 21 NU N1 et U,.11 fr 0.i n vn ou Lil? muil tn ns1 n n1?u'l FFP ilr a vn''] tl?] 4 {. LtRt

fl r usnriruvrnl d s.r'r tufl o n vn ouoo ntrl rilu CRP lu cryo 1 tl{svfi fi brinogen

rlavrrru 150 - 300 arn./flfin Ltov factor Vlll r]rvrrru B0 - 1OO lUilflm{U

odtulrnrnrrilevrrru 1o - 20 iln.

j,6a&a-j,d
nr1il [dEi.r Fiolen n or tilo r] nrr al tn al ttuLFl rl'l nL WB

nrrrfiuinur AABB rfir-lfi < - 1B'{. t6'uru t fl'
wHo rfiufi < - 25" t. 16'uru t fl'

{arir#[unrsld
-i o et !- rflovrFrtLvlu factor vlrl 1ury'rJnufrlrn 16'uri'

I von Willebrand disease

nrs16lafr o na:d:urjs:nou [afr oaurutxur:au
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I Hemophilia A

I trnr factor Xlll

rfiounuuu fibrinogen rriu "[unr,:v DIC'

Ad 69
26n1f [U

- rioudrroonsln6urFn?r6on fr'ornvnrufr gt " q. ufrc poot
v v ad I & a aY

eo a.r riudr ri6:-lar nqr n t6 o Inr ul{ normal saline rj c ulun1 ?n vn1 fl ra v pool

"iruruq.rfiriren pool qvn"rurrumreril?xrru factor Vlll fifr'otnra"lr]'iuri(ilrua
.J

(4ar tn v to l r') tsfl 1v tro.:)

t{ti'n1rrirlrar,lnr,trj ABo (atl ABo groups are acceptable)7
t

- trifr'otvir compatibility test riou"[#

- u nr n v n r fl u#r"[#r'Tri.] r fr'ufr r,r6on r fl"[ulei rfr u o t a.r. 1 nr 41"fi't nrt#g9

lnfimrriuufiflnn'L wa ra?a RBC

AAdltasalgaailrJuq

Human albumin solutionl

a21NuN1s 1r[.11fl6r.i6'r?.ffnLfiufrl6'srnnnrnerrfr'r?qrnr lnradry\n1fl].r'u.J1

poot arrfiu tu6nr.irunevurr]n'.rr^,iruunr'',.,urJlune:rnrezu6mr.rdm:iru"fi

s1 n?"1 n1fl et1 (plasma fractionation)

rurnuasilBurru
- .ffnqfiu s"z fr.ffnqfiu oo Nn./iln.

- onrfru zo% fi.anrfru 2oo eln./iln
!!

- .ffnqfiu 2s% fi.frnqfiu 2so e.rn./xn

arr r.r udsr oioTan 6 o rd'o
.i,o^jvAoia3

ne13.tt6El.t Fto L?n FlFltxououuln tua.tslnntvLaun't?rin n?1ilfl uF]ou
. Jo

n1til'tn1flt{o L?Fl

nrsl8lafr oua=d:urjs:nou faEooururxut:au
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e t &t dy10il.l{ LUn15[{

- "L{.ffnufru s% ufluarerjlflnLtvrulunrrvir plasma exchange{
a vu- "L{.onrfru 2O7o arrririn:vrnr,:v diuretic-resistance edema lu

q

v, .io ' a 6 ,(rhtrf,tilafrurir rriu nephrotic syndrome unv ascites rilufr'u
Yu a d r Q 6- Lrer o nL ilu 5% s vfi ilevIfl tillunr?lr Fr LLrTunl ?rir"luran o n rd o nr

!

fr'rh fl oeir.in{rll,:r.l ttiu volume replacement, burn, hypoalbuminemia urj
o ai v 6 v uo

'Lunanifrfr'o.rnrelri'ararjT ilnttuuLurlJ acute plasma volume replacement ti.l

trifiran'n1rulr'r.:n1?Lry\11tifirunnr.rlrXrfiu.jrfin,irnrr"[t}, satine u5a crystattoid
4

solution

{onroesir nreLionqfril 2oo/o orqvir"lrXrfinr]1,rv acute expansion of

intravascular volume fi2n1#rfrn pulmonary edema

u v avv 6 v d a -i d
{orlrrunrdt{ lri"L{'rfl u6'r ? 01 u'r ?u'r { un o n rd o n rilo { sr n il n r a o r ur :
lrdd
L8.t Ll\ ft.r y't o Lla vl.t ?'t Fl't tLvr.l

i6nrrhl tri6'orvir compatibility test rioul#ruovlri"l'ruilufr'ol"[{'qnnao.r

Coagulation factors

Factor Vlll concentratei

<iu
ae1NuN1fl vrNlafl .r purified factor vttt fi16'qlnilnr6lr1*'L?qr nr tnarir{
v\n16tJt,.r't poole,:xriu il6rilrunavleunlffiri'otrflnvt1{qm61vn??NnlsriAFt

q

d4a.-i
r.rdmn'ruvrsrnv\016il'r (plasma fractionationl fr:-l?rrru factor Vlll frfi activity

0.5 - 20 lU/rn.

tulorttasffirJlru ]-r??1"1"u vial tuprJ freeze-dried protein aiculur! fitura
t{

250 - 500 lU 1o.i factor VIll

nrslSfaFo na:dourjs:nou[aEooururxur:au
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d'6a&
Fr?1u[dg{no[f nnar{o

d,'- ruomrilvrfiilrunayL,tun1? virus inactivation "[ur]qq:iurfro.jT

1rifinu6'o HlV, HTLV, hepatitis C uny tipid envetoped virus A.6uf uui
dt q-

n ?vlle Un1 ? n{ n n1 I ilil?yfl 11 f n1y! Lunr ? inactivate non -enveloped viruses

riosn.jr triu hepatitis A, parvovirus rilufr'u

6 v a A 4 o a j 
^v 

vnlrrnuanul rfl:-Lyr + z fir + 6's. uBoa1tfrffir{vr(athmuuydl

{ailrflunrat{
- inry-r hemophilia A

- "luarfl von Willebrand disease fr'atr6on"ld26m.,iru"r,ffifi von

Willebrand factor od6'ru

rlBrur runrttl 14er r n v 16 fl fr rsyr''r y r?o{)

qd 69
16n1t tU

Adiavd- nyalum1tJQfinl?yt?yLJ Luton61ailrynoLr.tnFlneu"l/t

1{ filter needle on61?aya1fluny'[#r]ru standard infusion set

ntfl"lu 2 {}.t.

- flsqlTufinlr,ifin factor Vttt i6 recombinant DNA'ld"[ufr'olmnrnr
I

tmmunoglobulins for intramuscular usel

aelultulltrrilrtrfi{nre lgG antibody rrix{u zufinqrnvlornerr pool ror
v^oiaa4rsa&
hL ?ql n $.: N Ltount_t o n r] o [? Fl Ft F] tx o{uFl Ftl.i I

nrsl8[aEoua:druUs:nou [aEootirorxur:au
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d,oad
Ft't1tJ tdg{ ao t6FtFlo t{a

u q t4 - { ,a c& y ad- y
fl 't Lil 8.1 ?l fl 'tI un1 3 Fl n [T o L? ?fi qI n n1,?u,.] n Fln 6u"n u Ft,l fl e 6qFr tfl "

u&
nnliltuo
v , &, 6v{au{d [un1f [x

- zuAmfiru"f hyperimmune u5o lmmunoglobulin frlriqrn
YAa v 

^Y 
e r Y v oe

(fr fr rr 6'r n fr 6'r uyr r u royr 1 yl? n 6{ rri u hepatitis a, fr uq ria rir, L 1 a fl y eTn'[d

fl o.: riu *n v fn t*r n1 sr"x fi nfl o.il? Fr

Ad ovd v y &
?6n'tt [1, sFl r11 nn13.t tuo

Anti-D RhD lmmunoglobulin (Anti-D Rhrc)i

<A
azluuul1itusl'tt.tn{ immunoglobulin tfln anti-D antibody fium?fl}rqrn

i a Auv- d v
?\n1fi e.i1T.il.t?v nL anti-RhD LLouFlL o Fl fi 't lunuyt Ln?iln1?qF] n?ymu$q

v , &, ^vflou{dlun1f,Ld

florri'u Rh-D alloimmunization lu
!a

1 . rl1arr1fr fr u{ Rh-negative fi fr.: neeqlilnl anti-D ufrc n a o nU m a

Rh-positive ra?o ufr'.:qnr?n1illu zz {'cle.n

2. frrJcr Rh-negative fiirrnfin16on Rh-positive n1fllu zz d'otas$

ad o9
e6n13[U

4vu&4dy4cA
a Ft tfl 1 n n 1 el tuo u ? o s F't tfl 1 u n o n tn o n n1 tr) 1 3l{ u FllJ o.i t{ n F]n ru.yt s.t

avLluonln

nrsl8fafr ona:druUs:nou[afr ootirurxur:au
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lmmunoglobulin for lntravenous Use (lVlG)l

n21uttu1lt1isr1ufi{ tgG antibody uria.r{u zu6mqrnnnratr pool rre-rriu fi.r

vr'mur rioqrn lmmunoglobulin for intramuscular use "[#fi n,:'tl.lr]a o o"riulu
4V4

n'')?sFtLllUnOn tnoFt

{aris#[unreld
- lmmune thrombocytopenic purpura (lTP) unvnrrvfinrlnfito'r

^;?vlJllOSletuou ''l

- invrnre vvreordxru

- Hypogammaglobulinemia

HlV-related disease

ai'rurjevnouTafi nfi airunreqr ai{fi un usJ'r

Gamma-irradiated blood componentsa

a n N u N 1 il vr m u fi t ri r url a v n o rt n fi n u ri n r r fl n fr r.i r u n r : or u ir ft u n e.r :.r r"Lu

-d-Yc4llu1 Fr 25 Gy nnt o u:_t a{ nl ? LLU'i Ft t1l el til n tai a ntr t

1An2tflq1?N1

ai c uil r v n o rtn fi m vr' r.i r un r a q1 
E r i{ A s y a' o r u n r a ufi r in ur #u n r du

ri'r t fi n l o r ri c urJ r v n o r-Ltn fi m riu I LL n y n l r or fl i{ fr t il n r sn e n fl o r ri'u n r e fi nr

Zu -tTOL']?6 CMV

nrsldlafr o na:d:utJs:nou[afr ootiturxur:au
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rirrafl rirl r ufi fr n fi ffu,i'rroilfi rd us ri onr e rfi or GVHD rriu #rl.t ng{q{

rl n n rir a o {r r y fr'il r r rl n n rir fl rt n dfr'urir rfr n rei nlnfr m ril ufr'uu!!



6(F
G
I
@
E;tq.

=.E
a)
G..
6(5
Gor

uumJfr u5ritaiu nrtl{ leukocyte depteted btood components*

o, ! - ,Lq l qK a A - 6 4 i a
i1l ull 11 ?',r L nuyl X LlJ 1','l n1 ? [1 [n U Fl V] fl q n r].J Ft rn O r]fl 1 a O O n rl a-r o g

Z i66o nrr:luilun buffy coat oontLnyn1?nro.t 61a]1?nnnn1l:.t16fl{no
q , ji v qK a hy ,e a Aq,uy - o 4rlqrarnir.:1 frrfrurri'lnrrl#tnfimt6'Hrnn.ir1nfrmfrlrild'ts'nLliFrrooFrfl'r?

-Ydasa4
o o n n.:uu fl ua! Tn1 ilnfr m rrvilm fr nr nlTnrelnfi n rrvirm fi [n youl Fl1 ? rfi a Fl{
fl o.rh.i v',r s 1 L 1 n n e r fi ul fl ! 1 Et Lfi il n 1 a n r fi mtn fi n fi t {n re! rr 16 o nr r.t e o o n fr'e fl
a+t ad d 4 3 oos d- , .J
tf'Lnef?1u.1 1,tToyl.i60.1?f inflel6nfl1u?1t1r,.J1yflN m1l.J6n1eyil1{tflT19s-s
6l I . 6t yt o '
Lun'rv\??r.rflo.iL?yLvtfltLnyne''tilshrf]uflolfr'ricr riT,lfuairurleynoltnfimfi1{n{

64yadl-a!
r N n rn o n l't,t n r u l f' n ? o.i {.i fl .i }.t ?'t Ft't urn l lri n r t r an"[dli'r: ffrl c ut 6'il n er ElUq

6r nr rr rd o n"[{nr ar{a:-ir;i' t6'uri
, ytt -iy t1 y- | r

1 . r,tll I u1l F} o{ [f]?L n1 ?t_l n n n1 Et ffransplantation)
vr Auv2. rirh sfrldilnr ar.l a n ri1 uerl Lrfre{{
Yr i3. ri:i,r fl fr nr n,ir q v fr'o.rt 6'fu1n fi nluev u y Err,l
I

. vtt i" dt y t1 y- j4 v ^ A4. r,]il1 fl vts't Lilum o.i Lo)?L n1?il o{aunlrFl fr rr o ctvv slnnlrt!g

lnun
YA t o

vr.r uo r A n eu dn fi rfi fl r ffo.r 6 11 fr uri ra dQ fl .i't ufl o { n ? yyt, c.t 6. 1 6.1 ? Gu6 fl
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Acute complications of transfusion

Acute intravascular hemolysis
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Post-transfusion purpura
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uru suufr nnt':v hemosidrosis fi ssvtfi no'rnrefril tun'tlo{o{Etrvnrfllufi

11nru6n6vflel rriu n'r ra'r"[q ri]ufr'u nr:fnu1unvilo.ui'u1fi'am iron-binding

agent lriu desferrioxamine tfiorie taFrnr?dvds.tflolnr4u,r6n1u6'rlnufifr'e{firq!

tafi m lilur.lev"ir tn un ur a1r inul?v 6'L ferritin lil rfr u 2000 sr n./n.

Tran sf usi on -tran smitted i nfecti ons

q n fi n ri ola n u n r a r fr n 

^ 

1 ru r a n fr n ri at n r n r eir-lln fr m uri u

HIV-I and HIV-2

HTLVI and HTLVII

Hepatitis B and C

Syphilis

nrs18[afr o rra:d:urJs:nou[afr oodrorrur:au
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- Chagas disease

- ltrlalaria

- CIVV

- Other rare transfusion-transmissible infection : human paruovirus

t119, brucellosis, EBV, toxoplasma, infectious mononucleosis, Lymes disease,

[)rions disease LLnv vector borne virus triu Dengue, Chikungunya
yr 

^ { s
u1 n 6.i 6 fl e r nirl r a fr n rfr o 6'{ n ai r rI nr fl n r : irln fr n s v fr'o { rt ?x s 6 o tl{

< A -ir v tyt Y y ue d 6t u ilv
I n fr m fr Lfi urri ri:-l e u vr'{ u x n flo ura drt n u n v r 6 u n un vv1 n Lil ulill fr'n r a n n n r r

U

riffi q r nt n fr n il r n ?.1 sln fi n Lra v 6 o L n 1 l.J :l e v {fr nr c r r ifi Er.r t3'l

Adverse effect from massive or large volume blood transfusion

Massive blood transfusion uil1flf i fr':-hfltf iltnfim:l?rrrurvirri't"t
!

4rS
r,tSorrnn.jr:-lTxrrulnfrnluarrnra (total blood volume) nrfl"[u z+ tl. tfrrrd

;'0 r.,ra./nn. lurTlvnl ra6o 80 - 90 s.ia./nn. ufinuavvrrn odrrtrfinre.r fr'rl,lEr$ou
.iu v- o r da a .J .i " a w d e
11[n?]J LnUFlSlU'lU]]1nflOet3.tL?Fr1r?OJt1'tvOUvlvn l1t6ru16fl LnUn?Utt?'t

I y i ar q o u v tr I Y
flflLLn't t"tru o1_.lFlLuFl nl?r'l"tFtFl fl.iLtlulruu161Ftniflo.ir,t:_J.tf.louLtae

{tqo@!!
y Ay o d 4 A yt y hyv c 4

nlcv ttyt?n{ oulln o.l Ft'tu.irt{ t8l o,.lt_l,tu n o.i LF}?L Lnun!?il't rus.J1n I
uv
LnLrn

Acidosis : rin ufi n qr n n r efilil nr rur e n ufi'hm r v hypovolemia t 6'mr e.r

ri?? 3.r Ft 1 e x n r a q v r.l iu n 1 e v n e 1 sr riJ un, n s 1 n n 1 e irLtn fr ml 6'

e a o - ia ; -; d
Hyperkalaemia : Lnvtm Lunn.ivre.Jo1lI'tutunfl{l extracellular

J rotassium r"fi e.rdu tor u fr'?til1ri il rn r c vtri fi r il avnt 61unr a1fi n fi nlufrlra qj
v 6 o iv

ruri r{rrafr rd n?r1?n u?n tfr nfr d'or vir exchange transfusion nr ca141nfi m or tl
X ra
LilLnu 7 ,lu

Citrate toxicity and hypocalcemia : llurlryrarfi#oa

urtd'[unarffLfinfrm whole blood il?rrrururn 1 aieunrcr hypocalcemia

nrs18[afr o ra:d:urjs:noufafr ooururrut:au
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6(5
G

.T
JO.
(Frc
Ecq

tG
Gi)
?
IF'e
F
@}lr
G(F
Ft
G

fir rfr nfiunfoarflinrov hypothermia rrny acidosis erqvirhi cardiac output

nootfr bradycardia dysrhythmias citrate qn metabolizeO t6'fr'eu bicarbonate
e - U , o dy 6 r

In afr'rtilrj?rr cu citrate fr rio Ei srr nluai.luil :yn ollnfi mr-l ey rnvr RaCs rer j

iunv red cell suspension

Depletion of fibrinogen and coagulation factors : airuilvlnl6N l

factor V LLav vttt synna{ uCInslnsyrff::intnfi - 18" T. ySonhn.iraicrr

rlevnoulofinrlevinu RBCs fivrnrnxrogiriou 6r1ilfi coagutation factor

,r"nu.,nd flifi oitution no,r coagutation talors rLay ptatetetslunarflfiry'rJrl

iu replacement fluids ilStrruelrn 1 rinrnrat6'ir-r massive blood transfusiorr

fi virl# coagulation fi nrlnfi

nrafnulurnnt?asflll prolonged prothrombin time (P) r,uli!i]
nrrr rfi tr riatofr maonvnl nr6fr n orqfr srarur"l # wp 1 5 ].J^./n n. tn flfi'r.aaj

ABO natri'rri'rJlu urnrfir activated partial thromboptastin time (APTT)

prolonged fiarqfiqrarur1# tactor Vlll/fibrinogen concentrate aotfii FFt,

firlilfiorq1# cryoprecipitate 10 - ts qfin

Depletion of platelets : 1un efi 
ry'rJ 

r a16'i:: whote btood q ytri fi rn 6 r'r

4 y'r !a 6 < 6 - us a d u -Xtn o fr ruile fl ?1 N tn n n tn o n mrunl nr lrl 1n1,1 n l]l n 1 s.J ttutll't,i ?nua Ft {ut 

"a 
o a oi- LutnnntnontQil'tyLSlo

I fr'rhufiornr? microvascutar bteeding 6o fitnfinoonfi$t

alaJ mucous membrane lLzun raw surface rrnyniruraritff[ri catheter ri]ufr'u

I Platelet count m;rn.ir s0 x 1Oe/L
qvd4d6v- LuLnnnrnoFtt_l?l.J1cuLl\fl{v\oL1,4ufln bleed

- nrfi Ptatetet count airn.it 20 x to'zl fr'e.flr.l'un6nl6on u#q:;

trifi clinical bleeding fi mr ru lnaryqyfi nr cr H rfi ul 4t riolnfi m oo n rol"lun I o.l
vl t o q v q y d a .i u 

n- 
q yr- [utruyu'tLl,{ [utnnntnoF]rv\ot-lo,inulurruzuilrr massivr;

transfusion

nrsl8lafr orra:druUs:nou[aEootirurnur:au
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D i s sem i n ate d I n t rav asc u I ar c o ag u I ation (D I C)

ril unrq vfi nrl n fr fi fi nr :n e v {u coagulation "[ur,l n o n ud o nfr'rtlJ
c

.r 6 v a d Y
rizunLuunnnl?L{ coagulation protein unvunfinl6on DIC olqnuelelfi:-l

Y & A vtt d
rnassive blood transfusion fr'.:frtflolqrn underlying lolfr'rlraorqlinrrv

4dQ6v4

lrypovolemic shock, trauma 14?o n1 ? ta tl L^vn 311 nsl n n1? Fl n o n nl ??nB1q'l

riot uffttnrev underlying riou

Hypotherm ia : n 1 ?d1ln fi nlunr dlfi t o qi fi q rur,r4 fr n'r ei rhXrrd ry'il r u
Z ov

".uil?a.rtru*r'rnodr.I?xnu5r orqvir}i'tfinrnrrv hypothermia ec1lvr'lnrelra'
J"v

irtravascular fluids OU'l s1u'luellnFlr)u
d464uvuq

Microaggregates : ts:nL6onfl1'lttnvtndnLnof'lorssLlrtQnuLu

whote blood fi ufi lt{ut u microaqq reqate emboli or qtrl fr nr r,r n o nr rfi o nturl o n

yo6v4
.tarutLutnot acute respiratory distress syndrome (ARDS) odrltefimrl

rirJr ufi fi nrrv hypovolemic shock fr orq rfi n microaggregate emboli fi r-lon

'.6'o d u6r nrefl or rl'u nr el{t or n eotr{rrair: microaggregate orqrin unao'l
Uq

'. drir r ur ril rl fi r.r n'n g 1 um 1 { n 1 ? Ltv\ vt f fi 6'n t s u'j r o o q rifr n r a nir o t n r r vd

'.ufr'rlrrnraldlnfi nilrvrnvrfifl urufln buffy coat oon olsd?unon1?tfi n
a < o ! o u \v,nicroaggregate emboli LuLnurtrLnL?nvl Le

nrsl8[afr o ua:druUs:nou[afr ootirotnut:au
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l. Adverse effects of transfusion, The Clinical Use of Blood

WHO/BTS/99.3, ISBN 92 4154539 9, 2003:60-74
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il il fi o nrrl#Ia fi n'[u fr rh er1anTafi nqr.r s'r6'4fi rfi erq

Blood Transfusion in Thalassemia
dvdaa

tonFnf,n€1q1*t nulan uletunnflnna aaq?31

Kitti Torcharus

t: nrtafi mqrr nr a'nfi rfi tL rflulr ntn fi mqr{fi rir flil o n urrlnr'uon:ar
svA o',il!nn1?il,.lytLtlu?\'t1rv?\ufloanv 30 - 401 ra?oil:vtlru 18 - 24d.rr^L u^,

qq

,rr! 6r o r v
:.lri'frrflulaerrlavsrrrufoflov '1 rorilevtrna v?orlavlJlru o LLnuFru'Lururinv

^ Z dt
! ll fi ra n} m'r nr r:"ri il ev x r ru t frru nr u ua vfi rfi a r ri o n r a fi r m a ril ul: nr n r frafi rfi u

a,

:.levarr ru s ufi unu un vfi rfr n ufr n"lrail riri n vfl r].1fl ril ulen rlfirfi uil:vrur ru

' 2, 000 r 1 rr 01 n 6 fi r fi r 6 r rfl urJ rg r,r r r{r 6n; u 1.i n 1 ? r?\ yr tirn v 6 1 nl ? ruq 1
.d n , a t y, Y -
"r{ [e] tv,{f.J'l LLF]SJNn nOzu!efl!!OvF]eO!n?e tll'tuu u1nfl{6.ir{nn?vrLtrlo tFltuqns

{d

rrnvfr.i Frrlorrlevrvrfl6n #r fl

la n nr ninfi r"fi fl Lr^ vn 1 e vEtHIn n fi ufi n rl n fi fi n r :-i o r 6 r,.J r ? n 6i'r run

r.l ev mr mr er afr prr nrr r euu?.ifl o'it?nm;d,'l n

1. Hb Bart's hydrops fetalis u5o homozygous alpha-thalassemia

r (uthat 1 /cr-that t I {'rJo ro; rfi ufii n fr'{ rri o u.lunarfraSouds nn o n fl rgrarfr
q"Y

r'{ll Luu}.J tv1rt1.i nt.i nr?fl6o nr ref rilufr u nrcra.r d'ulafr mnr Lril nl?nno F}{
4-

r rF]]_]nm LLnvrlntnonun{nnoFl
J.2. Homozygous beta-thalassemia disease (Bthal/p-thal) t?'.u.t 01n10

,, Z r <r J j v1 y 4 u v s q v t.i
"janrumrrrlu:n ornrrdu1 frnu'La' do fr'r.l airxln hurirnlnauLn-1l-l

thalassemic faces a1.:nrfltun?vrnSurs?curfrrtnlila]ro1u .r'1Lilufr'or"h]'r6onr

rrnvrinfi n1x v uilrnd'ousl n 61 Fr Lu6n rnu'Wuri fr'r u{r,u.rr.u ua vri'c'[q
v
n:.lLun,l

3. Beta-thalassemia/Hb E disease (pthal/Hb E) o1n1tvt1tnrfifin
,t!. tv
ilm{rumriou nnrt nufirquttt.rs]1nrufi ou homozygous beta-thalassemia

rlisease

nrsl8[aFiorr a:druJs:nou [afr oodrurNur:au
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4. Hb H disease (u-thal l/cx-thal 2, o.-lhall/Hb CS or o-thal 1/Hb

nsy rieulraqjfiorn're#oufirilrunnrr t6'urri fin rudar mr:irlllm uri#ril

t{n t q v fi n r c vfi n n'r o d r t : r n i 5 r virh}'fi o 1 n 1 T1r''}.i 6 }.r o { un y fir"lq r r Eit 6'

uu? vr1.: n1 ?in urTentafi n qT .r oT dafi rfi er Ll e v n o L 6'e fl
-UrtVaYYoodn'r e;nu1fixtrl r.lavn or 6'r fl "[fi'ner sr f n'r uuyrir :-JTnm rfi r c rir r{

6'r !1,{ Fr or nl?fl olt?n nrerir rfiul: ni nreinvr [nyn1 ?il r]'r n enfl en nr ?n LL?rq{

{a 
'qv 

t v

6fl rlilf'xlil 1d'urri irrlavy'r uo'rlr1?Fl?l 5 uei ud n rd sl o'rr,lr e arfi fr or nt{r
64!

lun n6{ uo n Lo fl { nr ?o on rirffr nr uri'ntra a.r uSo n rv riy n ?uLr?,r Lfl r'r yn ?y Fr rl9qs

uil ar v o 1 e fi'n.i r r "[u 
l fr n n r edn inr fr ul#nr arL ffr u ua fi e u u fi n r] n fi t n fl rsil'r :,

'o'-aqv4o fl 't': u.t,t Fl{u]l o.i nuFlLl o n L6L1J

n1 e;n l*l ronr s il : y n o r d'r s n r el#rfi o n nr e"[#ar rTl or m ru 6 r r

nra6'n fir r n1?inu nl,rv iruen{ou un ynlriln n rir tL rtn dfr'urir rf, n rfi n ud a r"r

o i3 r 4 a,'Lufr 
fr q v n ai r r fr r nr eLr[rd o orlufr'r] n fl or dn fi ifr u

e d ' qea &
fl o ilavl1{n1eL[]rfl Er nounlt [u [ao n nt{ uenq

d o - A 6t y -bq y
il a,l 1 l.J 6r n nJ lJ1 n tv! o L]_l uq1 ufl o r.J n 11 L"x Lunl ?3 n1{1 ! ?y n o L a t El

r . floqn{'rJnu (demographic data)lfr'ruri iu-rfiou-flufrn rntrlev"l'rri r

ilevtrtu 1ts r,rfrn; #rurin aiouqt ?\.rFl1,rA (pedigree) torfr'rJruurnrcXrfi
y ,a"a J ^^ - Y r oy42. ri n nl ? n ? Q q vn{ 1, o.i rlfl L n n 1 ? rN o e us afr Ft ?'r tt? n n ounr ? 11,1 rn o fl

- Complete blood count (CBC) ufiorJevtfiunrrvfinr

- Hemoglobin type (Hb type) totry'rJcurfioyr?1L{fiFrrnv

genotype a'ryfunrturiunl?fnul rarn"l#rdonh]uffrrrmaos Hb typo

n1 Erud'i svdrlfi'nr atfi qd'fltri irriuou

- Blood group Ltav minor blood group 1u{'Lhflfi.i1riJu#o.:h{

u6ontflutrolulu (transfusion dependent) filenrnrfior alloantibodies rj.rr

rfinu6onuort"

nrslSfaEora:d:urjs:nou lafr oourorHur:au
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.,
dud$VtV|

t_l ? v e n n l ?s Ft ? Ft { u Fl Lt o n 16 L lt 11, Lrn zu ! e fl il n ?'l uaq

{afiqrarur'lunratdantfinsat Red blood cells

tfinro'udonfrnrrrrn"l##rlrfl ordnfi ifi ufi + tfrnr duodri'r

r r r e r m? s x ri r uil a v n o rtn fi n ru a v A'l u n'', *, u * uur n r e rd o n"[r, n., {r, vr
r,r run rffr r orai ruil rvn ortnfi nfi d'rfi

1. Red blood cells (RBC) u6rr?un Packed red cell (PRC)

2. Leukocyte-poor red blood cell (LRBC) rfioflorri'un'r?tnn febrile

rron-hemolytic transfusion reaction (FNHTR)
Av3. Leukocyte-depleted red blood cell (LDRBC) tllollolnunlrtnrl

febrile non-hemolytic transfusion reaction (FNHTR) ttnv HLA antibody

4. Two-unit red cell uio single donor red cell (SDR)

dodtor son fifi'.rdahJd

I . n n donor exposure "[u{'rJn ufi nv rilufr'o.rt6'ir rd o nri o u 1 virl#
< iv', v
lonr nfr r'irlc ers v651{ red cell antibody n ntia un.rt 

" ^ a 4 va2. nFtnelettfi El.iflo{n1?FlntxoqlntnoaslnnLl?s']Flun1fl -l Fru6{

lnraronrv HtV tlnv HCV

g. ri'tflflolri'unrrtfin febrile non-hemolytic transfusion reaction

(FNHTR), HLA antibody tirliJu leukocyte-depleted-washed two-unit red

<;ell q vfl ot fi'unl?tfi rr transfusion reaction fi tfi orqrn nra rrfinar aa.rrhlefiu
uv - - A.

tLnv transfusion related acute lung injury fl-RALI) tv'{11vt6't{4fr'cfiuiJuarua4

16'uri white cells unv antibody fr .*ff[r*^16]r1fl CI{ fr'L?qr nrtnfi m 6'e fl nre

1{'tnnao.:leioru6ontr,:acrfi'rnredrtredcells 
q

r 69d
?:l ruuutos nreLra taa n flransfusion program)

4 | qv* &
n 1 ? rn o n ? r-r LLr r I o { n 1 dlrXrfr o n fr u o d riu nr n'r e.m ffo r r o rt ?{ rnt EJ'r L 1 n

{g

rnvnnfl fifisro.urv,{ild1nafi g riluLL d'.rfi
q{

nrsl8fafr o rra:d:urjs:nou[aEoouturrur:au

lt3
rlF
.E
JGr
G
Cg
6(F
G
G
(F

(i

lB,
F
6(5
G

G6c
E

The Appropriate Use of Blood and Blood Components 47



1A
{F
.G
dG
(-
G
rq
6(F
G
q

e.
cD

=)Bt
=a(F
G

G
(-c

1. Occasional transfusion

rilunr r"[#16o n urrilevn'r:il avnor'1 0 - i 5 ila./n n. urnvnr ainv r

nrarornra lu{'rJouornnfi rfi ufi fi ornraauuarilrunnrr u6oornrariou t6'ruii

Beta-thalassemia/Hb E tLnv Hb H disease

v , & 6e{aritiito.lnT dlrirtuu occasional transfusion 6a
4rald4- il01nl?aoutflailtuo.is1nlxnn.itLavn?,]qLnon?\11 Hb <'

n./na. v?o Hct < 2Oo/o tfra
a-- tNo?vFrlr16orrnnrnirnrn.ir base tine ra?ofiornl?ro.r acut()

.i - ^ & v hv^ &
hemolysis {'1iln Ln nfl urtuun.inl?v Lfl nt Fr L{o

' .ilrfi a n Lr! L il e y rTr il a y nr o r q y vir"[##r] r fl t #rfi o r r,.rnfla.i nl? 11, tno n LLLltlteyAL1Jl 
e

tri n l'r rn ar o fi or n ur,r 6 n n vn er qr n 16 o nfit 6'ir.l Lrn ysr n nl ? Fr n fi x lu 6 n lfi :r qr l
a'rtfr'r r n n.ir r.l n fr air il s vl nlu ur n r ri o yr LLo v o r q s y fr'e r n'n eir er

2. High transfusion
6t qv4 tr - v v v 4 qv

tll unl? LM tn o FtLv\ o ?n19l?v Ftl_t Fl,l'13.,ttfl;.tlrufl o.i Ln o a 1110 El ?vFll r

4 r e A v v d 4
4.r l.J3Fil-l?y6.iFrLl\o?y.ir-rn1?6?'r.its.JFrunon (suppression of eMhropoiesis)

virl#(rh utri fi n r r vtn fr n s r.i fr'11,r n q vlri rv fl o a vir fr q n e : r 6 u 1 1 d':.r r nfi r r

nr ?or nfi 8.J 61 Fr ru6ns1 nil1{ LAuo11r'r?q vn Frn.i nr e un?n; rfr rlnr orarr nr rr

"[nfrrfir.rr]nF eirrqvtaflnrrn 6rtri.l'rrilu6'otfr'nfiu uonslndtl'.iflern'uffhi

ffn uruvr o t n r v Fr nlL u fi'r u.] 6 u uarl fi o r Er fl u fl r,rdu ur n v fi n run r n fi i nr fi 6 fi u'{{q9
u ,3 ae
launfrlonn1r lu high transfusion

- uilu homozygous beta-thalassemia llSo beta-thalassemiaz

Hb E rfin?uu?{
q

Ye- o'r uuo r dstri fi nr e rrlfi aurur.l nr 6'nEmvl on n ?v nr nlt.lrarir un vfruq!

rr Lr Lm

nre"[#rdeeriEfilnrut# RBC il?xrru 10 - 15 ].J0./nn. ?Trr

z - q ffi)ntlfiqu:y n'r:fhln n fl uri ounr e"[#rd o nr *ri n v nr il lpre+ransf usion H b )

nrsl8[aForra:d:urJs:nou[afr ooururxur:au
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nrfirayfr'r 9 - ro.5 n./nn. rfiofirryd'lflufrcl# ngc riotildnvn z - 4{a

fr'rlorrri' "[uriurn 12 - 15 iln./nn. rfionrll#ayd'r-rfrhlnnfiurioul#r6on
q

Z q,i t h, J
ilnn?.i (pre-transfusion Hb) [eJn1n,]1 .10 n./nn. mnonLil ]r1nr[.roLn?vFllr
$ a 6 vd
ill,e.rInaflurioulfiufioorrirn.ir t 0 n./nn."[r]'rinwrl#rfionrfifiu nrel#rfiooruiriay

Zu ' a 6t d u ! ra u y id
nrirlri nr re rfr u 2 ufi ri !uFr?.r,r ra u,r nu 11\ ofl o.i riunrryuruen{ouu uetlnrr$

HCC syndrome (hypertension convulsion cerebral hemorrhage syndrome)

rravnro:"[# diuretic 1 sln./nn. tfionor volume overload
v 4 A vu y v 4 6 4r t Y
{o rfr a fr o rirl r ilsv no{ er'r ?r-r rno nfl }J'r in a.r ofl n vileyaJ'r ru 1 2 - 1 5 n fl.iI

d 6 ^ - Y 4 o 6t y u yv u 6 A ay , &
rLn vq v r.J f l F] tu n n tn u n.i uu s.i q l ril u Fl o { L Ft ?L u'r l 1r s t Fl ru n n Le.J o N fl o lj.l{9q
tY
,eernefl

g. nrrl#r6oor'[udnlunreniqn riu
lunarflfi fr'rl.rufi fl r-uvrr nr:dr.lrut orri'rlqtrifi urnvavfr'r pretrans-!o

dv,a"^ -&rusion Hb < 5 n./nn. LutJflrn n{u

- "[fi'nec .l'rucurvi'rfir: 2 ryirrorevd'r Hb niturnuritriufiu

1o Nn./nn. rdu Hb 3 n./nn. sv'lfi' naC 6 llo./nn.

- .ffm ar n r e"Lfi' . 2 r n./n n.lr'.lel I t nr slri'ffi alr rurio a uri :-i o I nr il
(\n 24 - 48 xil.)

- "[#flr1TLfl aarrvrioul# ngc
- inr BP, PR 30 urfi riouunyranl"lri'RBC uayrfiafiornrafin

v

Llnfivrnnrir

o 9 v 6 r o ,- dY , 3 - 3
nr ahlert"u fl q tud n4 

- u 
liron chelation) fi {o il.rB or-r frq

o Yr AUy- d 6r1. LuhlilxErilLn?!LnonLilull?vq1 (high transfusion) rrnnrr 1 :_l

z. t6'i6on (RBC) lnurffr:levarrru ts 
^il

3. :v6':-.r serum ferritin 6.in.ir 1.000 un./eta. tnuipl z nri.r vi'xri'uq

a r6ou

nrsldlafr o rratdruUs:nou [afr ooururxur:au
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a'"r {t.l n1 rr L u 6 n fi fi rl a v fr vrBn r vr 6 un v ni o urir t rl n o or.riu"L{'n'u x r ur u
q

6o ur Desferrioxamine (Desferat9 1r.l'Lulur ot 20 - 40 ,tn./nn./{u "l"rulr,

s - t iut ffi)or# :.6rar rfl rtn fl nradn r{r"lfr'fr rrarirlnnld':i e.rdn fl 1 (infusion

pump) 'fl'r 1 {uar 8 - 10 s-rkt fiornrrnzuanrerirnrntufinlnrEifinnreJ qrvilr

serum ferritin un o u6ou r.]i:irurnfl rrtla.JFrtlattus.l'tvnN l1'tviuutn#ou
q

Ao - hv t

vrnrAry[nrLn high frequency sensory neural loss, visual defect

rrrTrsr4ura6ntfinri::riavvrrufi z tfio 6a Deferiprone (Ll) runt;
q

Deferasirox {or.tfld'fr fr'tfl
vAa vrr Deferiprone (L1, GPO-L-ONE) 6'114?t-tft 1T3.JJt'rtvtL?T?nlou

s1 n n 1 ?"[d Desferrioxamine v?otri a r e.r fi o"[un r a"[r]'Er 1 dn tur or fl r fi1{6 t

s0 - 75 rn./nn./{u ir:r]avuruiu 
^y 

2 - e nrit n'rovurvenfr'oufrrirdrutfr'rurl

agranulocytosis, hepatic transminitis, arthropathy lufln1rTuetnin'',r,nd'inrrr,

n fr m s r G Po- L-oN E fr'tl c fl nr H r en r{r fr r t rt 6'.i r fl ufl o.: q r n o u'Lu:-Trufr tr r ra dr r$U
, o-i q - v ^ X i d 4 J

tLlr{{r Fttv\o1-la'inun1'lvtLil?n{ous'rnn1?FlFrt50?161!ilFls1n LNFltnA Ftl'l'ln'r

nr?n?rs cBC vln I - + ffi)alfi"lu z udauuenou

rr Deferasirox tiJufl r ui n n vnr udr it-rrlevrruiun v nir nI a.rr enl{
662'dr"Lur6norflm.iurn z il LLn?1Fr1Lrl\.iarln ru'rFrurfr"[{'6e 20 - 30 iln./nn.

q

* Y v Ao v hv '! - A uv o v Au
eunvnfr nrevrLil?ntouti61Fr0t Inrun zuunu nnuL6 !tavn1?1111/u111LF'

r.Jnilnrl

vA
R1?v ufl en{auur{ uLia srar nr ahl16a a

1. Febrile non-hemolytic transfusion reaction (FNHTR)

ril un r r v fi fi trir,r d.:1 6'ir u 6 e nr l r rt 6'rl o r ur ni o :-Tfi n r a niq v n nr a r ff r
q

ava ; - d 4 4 o G 4'L{r6 o nfr t{a to'r rfi n 16 o Frln l oo n u3o leuko-depleted RBC "irurutl.t n la o r"r

vrx WBC) fiur,rfioluqflm (residual wBC) trinrrarfiu 1 x 106 tqod rn:;
-rby tr " u d 4

l n n ?o.ivr L{ nr ? Liluxun pre-storage {.i FrQ ??11 n1?ls Fr Ls.J n LO o nfl l t o a nql l l

gf, nr u6 o nnr tiLu zq r]l. udlsr n rqrvrd o aqr n ry'r?nr nr qvrirtlfl or riufihY

nrsl8[afr o rr a:dourJs:nou[afr ooururrur:au
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rei pr rd o nrr rrl ai a fl nr : cytokine o o n il'r fi r lilunr uu nvir"[#ufi n FN HTR raSo
v a a Ytt a J

nrrrx fiulnfrmr(ilr u:vurr{n1??r-r rno n n1n{ nr?fnBln1xvfir]:vno:r frcfl,,
- r1'frfirJa166 febrile non-hemolytic transfusion reaction (FNHTR)

tv'lfi 
chlorpheniramine ttnv paracetamol i::ilrvvnudoul#rdan l/z - 1 xs.t.

- rir fr o r nr t FN HTR I ruv"[#ud a nr"[r.]'r.r q nr n r r1#u6 o nr ri'ufi {rr
,i

vital signs irlfiau l.V. fluid rilu NSS sfio 5o/o D/NSS tuuutfion

- frqrerurld' leukocyte depleted RgC frlnre"[d' leukocyte-poor

RBC (LPRBC) orqfl orriulrilfr' firfiilavifr16'i:r leukocyte-poor red blood

cell (LPRBCI mnn'jr 35 qf,nr'g

2. Autoimmune hemolytic anemia (AIHA)

{'rJ r ue vfi autoantibody vir n r u rfi n td o or tr or.: n u i ol rfl u ura 4"[r]"1 6'

- r,-{ 3
?:-rLnoFtLLn,r Hct Le.rtl\ilflun1?Dtrls Direct Coombs test qv"l"r]'run positive

nrefnuril:vnol6'eu prednisolone v6o immunosuppressive

n'r uuvrir nrel#16o n"tuffrJ'ra ord'afi rfi s'o' "
dYA -i o v 4

t . "L{rfronrfrrsrvn1fl Lu z iu udonfft{'nr:rilutfia RBC (red blood
A u 'vcetl) fi hematocrit lilriou ntt az% tri nca"[{ wnole blood lnfl"l#tur n Rec

z
10 - 15 srn./nn./ar'r

2. \il leukocyte poor or depleted red blood cerr hi'rrri{'rJ.o ,ntofl
A w v I q va o q vd 11 v U - - s ^uyioilo.:nuLrLutnn leukoagglutinin vl'l11,1il01n1?1fl1,4u't't6u1rn.l?1-lLnun

a -iavy { d, e a3. raio nvt Lt mol illunl?Fl?Qqn?o.i n1?Ft n t'Iovt n1 fl ?to Flil1{ Lnu Ft rt1}.1

6aAa
etl Ft ?{'tufl o't Flufl :i ?nl ? [n1,1 F] Lt14{tr Fl

4{
4 u d 4 y tvi4. sn,l Ft{uFtLon L6!11 11,l Ltnr{L1 Etmnilel
u 4 !a b o v

5. {nrrarrdoorfrfr minor blood group E, N/iu. Le", Leb tunv c"Lfine.l

riurirrl'ilrr tfirvirtd'l tn?'tvsvtnn minor blood group incompatibility fitur:

nr?6ff i antibody nio antigens rranirflriot"lur]avtrnatvra

nrs16lafr ora=d:utJs:nou [afr oourutrur:au
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u fl fi z n r ai fi q dg un s in :*r1an rd a or a o nir a fl r { rTu o n aau
I

Diagnosis and Treatment in Hereditary Bleeding Disorders
d d a oI v 4d1dnfl sltft uwneM ty$a1 ln2ttcu szudNqno

Ampaiwan Chuansumrit
vt d d I 4itf,2atdldnllqltet uflnetuN$nltunt ila ldnnnn

Darintr Sosothikul

4,io
or nrerd o noo nir fl vfl Fr gr nfi lnru"[urrtrJfr ffi orns; ui]us n rfi o Fr o on

(petechiae) drrfirr (ecchymosis; rfionrrirunn (epistaxis; ufionoonlu{o

(hemarthrosis; ra?o n ffr x ufl o (muscular bleeding) nr aintnfi q n fr'ol un v tutr vn I
3 v 4 6v 4 o ct Y
fl un ! fi 1 tv Fl fl o.i o 1 n r ? Ln o Ft o o n rrl\ vt fl zu n ttn fi nr r r er.ir ri] u nio I n qr e rurq {{

ufln.jr01n1rnr'rnnir,:rfllunttrlfrnr.lnfruqlrrvfi llocatcause) rriu uzunfinavnrrv

ory'r ? ra6o lfi nrqr n n rr :.r fi nilnfr"[unntnl al nr r#rI rd a nr (hemostatic

disorders)r' tfr'uri n m rfr nrr.l n fr r o.r rlfi.iua o fl 16 a a il?an ruun vnr avirurirfr

fl o { Ln 6 n rA o a rn v r: s 6'fl n 1 ? r{'i fr'a fl o r rd o n fr fi n'r ru Fr s1 nt? n r 1.i fiu6 n ?r}l9q
r a d drd d e d i^ 3 a hv+ v,, ia

t"Iu L?nflL[.rvlLnf]lr?oL?nouilLnFtflunlflun{ L{u L?FtLltnonoon ,.til,lfllre.t

fl ruur rd o nr o o n.ir fl u Er Fr r.n n fin fi ud o nr o o n sr1 n n.ilufi r ulvir u?o u nr fl o {fl Q yuq
Y e 4 d 4 a AUv- 4 d4

?\eo3t nu Itro1101n1?Lno ftoonNln tnuneln fluFt?1El1T LFt?1_t 14?or.trnonoon

udrnrailr fr'n noufi u ra6ofi 16onoon ro'i

nrrifiqdenlxs160 noon{ra3 - o

1. n1tfi'nilevffi nreq'nrlrv{fi odrrnvu6unqvfiilrvtu"rrixrnlu

n r ai fi q q'ul r n rfi o n o o n i r u u r r v(u o n a e :r 1 n fl o r d'Er r.l a v {fr 6'r u ri r v a v r r n r fi
q

I cr o ,i< d v
L?:JLl-luFl'lLL1r1.l'3lTtnO0lOOn tlnvF]?'l]..J?ULL?.111O.3fl'levtnOnOOn tLnvn1?{n

rlev{fr 16o nooniru"[unaor nric

2. nlf Frt?sd1q nr g nr:nerqart n1 fl il n?vLLsv"ri,: fl"[unr:uln1 trl Flqq

fl a {n1 x v 16 o n o o n fi n rl n fil fr' nr m x fr Bn i n fr t o r zurir r,r n o r} 16 o n un v rn 6 nr u6 o nr

nrsl8[afr o rra=d:urls:nau [afr ooururrur:au
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4.lZaqvn?,rsflLqnrnonoonfluln 1 - 2 er8.t. llzueuu{ o1qillJq1tnonflu1orrnn
q

ai r u nr m x fi n rl n fi q r n nr r vvr e o.r rl e {fl n 1 t tt{ { fr'e fl o.i tA a n s vfl L "r"r 16 o n t u'r Fr

ha qj rasan r riou u6 o n"Lfr'fi r rari.rd,ud n v5o fi 16 o n o o n"[un 6r a.r rdo ra6 o fi lfi o n

oonlu{o

3. n16or11qm1.:r1arrJfr uT nre

n1?Frreq?r1l#orrJfrrifi nre:levno::frcfl CBC, bleeding time,

venous clotting time, mixing venous clotting time, coagulogram unv factor

assay

uutmr.:nreinur
- & r ad u qy 6r ad

nl ?tn B1 fl uo qj rTr: nr ua 4 ur-iti6 nr ef,ntntfr uil u + iffl,ra qj 1' u 
16'urri

1 . n1t;nu1 r"r*'',rd (ocal treatment) l,lnrfi llrl rr,{n ?l rfi nfrr.r

:: r n uzu n"[#n v ar n ufrl n n rt r{ L1 a rrzu n 6',: u fr'r n aq ir#r n vo r a r,f] uiGfitfrr.r nd 4 vd t 
nrrflo.i1,inonr6on"lr]'rfi:rzununonrfronr u6o"lunarflfifinrJln utonliln'trsnllFtflo.iunoatnonLutt s

aoi
tnonoonnllr.Jtuol-l raSavi'rrflu 1#[{ aOrenalin, gel foam, fibrin glue u6o

q

tranexamic acid fir 16o nroon"[u"funfrr*,,flo u5o 16o nroon"[u{o xvily 2 iu
urn nr:ilavnruffcfl,'i'rsurautrrirrfiuraSamnfrudu{t nrirnv ts - go urfi

-s q ' -s J , qy4 < I

vln 1 - 21,rlil.i Lu{e{ 48 r11}r.iLL?n rv!oTlfiLurnonuflFl lurloN1q.iil?vFtltq9
y y 'o , Z a - Y n , q vv d
alflr.l1rLu']ou Fl?{nv 15 - 30 urfi iunv 4 - 6 nril rfiodrfl"lfi'naurnoF]qt

o&
nvaluL?a1u ?1n{q1n 24 - 48 fr'etxl rfioornreilnFturn1n{tLfre ilrvnolfi':-t
vv4G
r o s r-rr,r ;r n.i rn e s{ Lier'Lri'rnr 6 o ulra r rio d'r n ai'r r rar nlri virlri'rh n r r ndu6r
d3
rSruntrirrat,In!f i6iau (partial weight bearing) triu frutnrv{rt u6ulora"ld

t#rfi'rra6oleifluinui"ieu suolnlrFil{ ''r ?1rn1 6flr}'nrrirrarintfr'rfiHfi"l{rcnrrq

lunreinu'rurug-7iu
2. n1e;nultdomaumu (replacement therapy) lfi'rieuilavnoll

tnfi mmralnrLuqfl o{lrn (rr1?1{fr t; rriu
q

nrsl8[aBorr a:d:uUs:noulafr ooururxur:au
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Cryoprecipitate l{lularrfilalfl udu lo lanrrouinhurreud uny
.ja ; - ^r]1evllil fibrinogen ml uiozunilnFl

Fresh frozen ptasma ld'lulanElllflrdu fl uny"luriilru
q

1lfl1n factor ll, Vll, X

Cryo-removed ptasma 1d'[u1:nr61l.rfl rfr u fl

Platelet concentrate 1un rnifi fi throm bocytopenia

Factor concentrate fifi"irraurulurlayrvrrttyru td'urri factor vut

concentrate, prothrombin complex concentrate pCCl u?o factor lX complex

unY factor lX concentrate

Activated prothrombin complex concentrate (APCC) tfl ufr'rh u{
sdsdrdjdvt<jad
L?n E LeJy{ tn fllteJ6'ttFlluLLl,,iFltFtoaytNolnl?Ln o ooon

Recombinant activated factor Vll (rFVlla) 1"i'[u#ilrfl
C 4 dr d aid e t r.io 4
I:nrEhrfrhduvrfr nrafr'ruruv'ln rnroifr fr ornra16onoon unyfi nr:lfr' recombinant

activated factor vt t lufr'rj r a dhtriia nr Etal fl lfi s fi fi er n 1 ? rd o n o o n er 1 nfr
'Lri n or a uar ri o nrat#d ourlryn ortafr m

3. nrain:*rdresr (medications) rriu

3.1 Antifibrinolytic agents rliu tranexamic acid t.fi'fi'rel16oot6'
- f,e t+y y 6 aio

?vFur1,ru.i Lu mucous membrane bleeding umildourrLun?ilfril hematuria

^^'4uqaqdf,-aaqvLT,r?'rvolqrnnn&.JtooFtoFtFluLull1.irFtuil6fl1ly a.tvt.i{liFtsnLulurn 10 }rn./
.yue

nn./nf{ un 6 {}.t. ttnyIilanu flu.rn 20 - 25 iln./nn./nril {uny 3 - + ni.lq

e1s"[{ 5% solution flo.1r]'t transmin (2bO }rn. turjrndu 50 ern.) o&rn*Qno
Z q ytt da < o r t a iyu

1U V 4 Ft?.r lut,Jilefl?13]rAOnOOnLUtOlilrn uioLnflnrrvtrr4u

3.2 Desmopressin u6a DDAVP (1-deamino 8D-arginine

vasopressin; lfflunrain:cr(ilr afi fr fl ruu1 16o noonira rdu lrnrBlllfl rfi u
{o

ro tfin?uttarrioa 1frtr6'l factor > 5 - 4Oo/o) vWD type 1 ttnynloyrnfinrfioor
owio,o

ilruu'r1]r'rFIJnFl LTU hn storage pool defect

nrs18[afr ona:zi:urJs:nau[aEootirorrur:au
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DDAVP "rfi ordn ui'rvn o n rfi o n rir (4 il n./[rn.) "[#tur n 0.3 il n n./

nn. (q.:qn 28 arnn.) nvnrfllufrrndo o.g"t" 1s - 20 xn. 6nr{r unontdonrn"r

d'r11urcnr 10 - 15 urfi zunnounuo{q{qa 30 - o0 urfr tnrafi FVttt: c, vwF
J i' , d, 4 a

n r mru 3 rvrl Lrn u o o n q?r f nt ou o o Fr Ln o Fl L Fr u Fr f 'r r-rtil u er r n nln nr r o o n q vrf

uriuou t#itrmn 12 - 24 r'rta.rr fr':-lcflfitfi! DDAVP ,^.r^io fimuruqU

.irnremornuo.:riour"[unirr,rarqvtfr'zunkifirvirn#ruuan fr'o{r.rfln"[{'fl 124 - 72
q

"!c ' i .iqv ?- 'ut &---.._ v4 J;
Te lil.i nouvrqvraer Lurr n?{ F)o Lil uonsl nu DDAVP a{e.Jqvrfi r1\iln1?ovnl fl
i a 6v t v
n rJ tn o a n't, 11, 11 antifi brinolysis ?'t,.t Fl't u

4. n1r;nu1vr'e1:j lgenerat care) rriu rafinr6r.:q:-ifiuaq Auainul
n arq fi uril ur] av.tr *uvrir nr r rni ufi wr ra6o o rfi l rfi u,r:.r, va r ruri ri'rh u nr r al 6'i:r

!
d u d I q s qY r d u d ro Yd V Y avo

nr ?sn e n{ u! o { n u t? F} LFr r{ u L a fJ,t n L I F] n tl n n I F] Lu oo rfl 'ttu L Fl r{'t 1,u.1
4 v v & qvo o i ^ -i<

(subcutaneous) LtuunreoF]Lfl1na13.ttuCI LxLfleltnnltFrNttnvnntj?teiluqFlu1u

1 0 - 1 s u1fi "[u:r E]fi lfl ul?Frliyr{ rTuon aer Li'riril5nvrvr1{frufi nr a m Suriqq

fr'rh r un v nr a o ! n ia ao e.r vir n r e m er q rar fr'fi fi fi u uuJr ua v uuvrir vr r r 16 o n fi q v
{!

tilfianrilulens

nrshilafr o ra:druUs:nau[afr ooururrur:au
58 The Appropriate Use of Blood and Blood Components



j
0l1t1.1Yl 1

n1 e;n t*rn 1 ? y 160 n oo n fi or rl n 6t or et n 1 flr n rm u fr 2 El

airurjtgnoulafior

Cryoprecipitate

Cryo-removed

plasma

Platelet concentrate

Factor Vlll

concentrate

Lyophilized

cryoprecipitate

Factor lX

Concentrate

ra6o PCC

. flrrfJu cryoprecipitate fifr rvtl 40 - o0 gfinruqt nral# o.z Q{/nn.gqq

-: hvqy3]r?\r] FClll: c La 20%

firrilu cryoprecipitate fifi rvtt 80 - 100 qfimzql nrrlri'o.t Q.:/nn.s!q

qvfirfil FCttt: C Iil zoyo
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rirurlernaulafior nmqfflfi tlltJ

Red blood cells 10 iln./nn Ee.ntmnr?nr t o%

FFP, FDP 10 8.r0./nn
;-

tY{N?Tn factors 10 - 15o/o Elnteil

factorlXT -1oo/o

0.2 O{/nn.* tfit factor Ylll2Oo/o, fibrinogen

B0 - 100 iln./nn.

10 srn./nn ufirqn factors 1O - 15% [av

factor lX 7 - lOo/o lunr{u factors

vl3.l Lu cryoprecipitate)

0.2 sfim/nn
:*4

r?\e.trnanraon 20,000 - 40,000/

nL.al3.J.

1 qfrn/nn tfral factor Vlll: C 2o/o

1 flf,m/nn ufir factor Ylll: C 2%

'1 flum/nn{ tl^ier factor lX: C 1%
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ru?vr1{ n1aifi qder unvinur tovtrvTen

6d6drd

[rRalilil[aer

1. nraified'u'

- rl av{fi rd o n o o nir uu I nr lr n"[ur'i'r] r u rr'.i LLri iuvr rn finl llluqad a 
arirrioilnruo.rFrx'tD) fr'rhelqvfiornrrifionoonlrnn'irLV\Fl{',rU Urniln1?13111 0

! ; - aYo a v t d
ilnm re.tot5rvornnruqvllqltrfl?ri1llttflufl'tflu'tFltnurl'tnuflnnl{ 1-2{N.
(large deep ecchymosis) raSo rfluffourfio or"[fr'fi cr,lfit#ud n lrrematoma) u6o
d4 61 y & .i r -4r ;
lrunonoon[unnlr]tuo (muscular bleeding) tlioorllav:.llru 1 - 3 1] svtrL

fi rd o n o o n"[ufle vr nt6'ir: orTfr iu n ra6o nr ar.ir fr'nr n outl u fr q vfi ud a n o o n
qq

arrnn.irr.lnfi

- r.i'rl r u rr t rr a o r q fi il e v{fi rd o nr o o n ir u"luru r fr fi ri] uri"r r t-UUq
,;v'r{u 1\r1r.r uolryrEr nt #rfirilufi#olloluil ra?ofiriotto.luru tflalqrn

h nrEle.rfl rd u fi n. rri. u r a n ur t fiuon a?N ttll 1-l sex-linked recessive
,tvvv^- nr?F)?1s11{nlflolsflilnnBruvlouzslLtnvtoilnra (chronic

arthropathy) u6onfrr:.r rdodLtnfl rsfl rvnfrrr rdotr rfialqrnfr nrrvu6onoon
X - v Mbvv u & ' Y
r?o?.iqu L:.J Ln Lxl0 LLnvnn'r3.J ruo6luuu

- n1?nt?eqvrrl#o.:rJfrrTfinra"[uerlfiqur?.lrl1n qvfi venous

clotting time rrnn'irr.lnfi "[uerufi?uLL?{iltunn1.iL[nvqutu?.iriou qvfi venous,

ctotting time urrn'irr.lnfiu6nrioflra5o"[n#u6fltrTlnrurlnfi rrrirarnld'1orm:lo

mixing venous clotting time frqvnrrr?nrflnttFtBlxflr6fl uo u6o fi t6' marq

rfirrfralfr'ra coagulogram qvfi Rptt urcn'jrrJnfi runifi pr urnv tr rlnF
AuYu

unvmatqEuuunrflnra'lFl?vnL factor Vlll/lx clotting activity (FVlll: C.
;,

FIX: C) svFrln'r1ilnF]

- nl?Fl?Qqnrefiuonerel (DNA analysis) nvdculunlaLonilur?
v

n l ru Fl ? u.wr { n 1 r1,{ u 1 n ?nn? nlufr'il r u l r t a r fl d'r u rr ri virt 6'fi 1 a1 1\ fl 'r lJ 1 6{y"
et 11't,l 11 fl 1 A fl 1l 1.i tL1.l.i Lvl',l uu"

nrsl8[afr o rr a:ei:utJs:nau [aEoourutxur:au

\
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2. nrrinur'-" nlrin:grtrnra'txflrdfl urjrtd'lilu g avd'l
- nraintn rfi afr or nre16o n oon6'or rqulul:lvl trlln (treatment

on demand) fr'r u airuil ry n ollafi mfi rJ1un1 ?m?Qs 6 or-Ltanr fi nr rfi o rirr 1 mr e.r

un rurdrr m agr u 4 u{rL?nr rlnfr nr uvi.rrr fi ur#e t6'ilri rrp, cryoprecipitate,d{

cryo-removed plasma uny heat-treated lyophilized cryoprecipitate lnalri'.'-
tfreievpr':-r factors Vlll/lx nlstnelal?urt:..:llo.iornrru6onoan lnrarlfi 2) *av
o uY"Lr.Xlirnru hatf tife 1ro.l factor nairrfio lrnrEtrfludu le lli'yn t2 ra.J. rLny

q

c + dr d d6I

[?F]EL].JV{LnA L LUiln 24 nN.q

q Yn Aw t1 y- I I e a
Luhlil? uyt not Lnalnruileynollnra milStrrualtn unyunlfl eus

Ytt S 4S dt d qby ia 4Flnnonu r"xu alil1fl L?Fta LNv! rnfJ uo Lr,l Lt cryoprecipitate yre.tnnrnxt uildo{
odrioatrn nnrqyld"lr]'nyn'til cryoprecipitate ttrinvn.:6',]g normal saline!rrr-q_

1o iln. unyfrnmralnarqay6':-r serum protein yrnfiayo'r.L6rfil g n./nn. qynl
$

zu n uu r n {o uq r n u rr fr'uln fr m 4.r n r :"1 #a r f,i-L fl a n r r y u ri ri'il r fl u o n s r n fr o r ql{
factor concentrate ee x fitl ri c ur] ev n o uta fr m rfi o n nr :l il u'r voru me overroad
q vr s 4 4td a-d d d
LFrgLsv!'tvhil'tuLrnflLe.JTlLnfl rl.ii.iurnviqvnnrxevnl factor lx"Luil.l B0 - 100%

6',r u n r al.fi'ri r ur] r y n o rtn fr m rfi fl .i o dr.i r fi Er r ur n.r"r ufl u fr'o fl r}'lr n r n r r :-l? m ru
tYttq+4t ddtdy

3.t1nrtnryil.tut?na LrJy!LnEt L O',tSLLl-.1.: LUUn t 2 tt.{q

& w it y - ! t v q vyuonalnu mo{ Lunl??nuttol,lrvvt utu nrelntn-L'f"ilorxnnrr
.ituooaZ,o!

T a n ? 1 ,] n 1 ? ! ? y F] t_t u't rrlt.t 1, ? o u't o u Lu r I o.t vt t1, a.t.t y 6 N

- nr:fntn rfi o r?xfi ornr ru6o n o on (earty treatmeng fi :irura?o

trrvrurLrn"[nff:iru6'ru factor concentrate fi{fr'rj,]fll:nra-la.rflr6flfil6'nrvryrfluu{
q s s 3 - .j-"Lulnrernrrlenr?ofltfrfrnirld'uirfla.ira.ir{rfin.l,tu lldnnrnrl,rrirlsmfr (6il6{.)

t 6'iu q r nler i r er M 
^ 

il 1r'ri vr u r du le r n a r r r n n u ri ra6 otar n r.u r n {r ra {n fi
"v-io&d,virrarirfruiluuurflioflrvl:nrElerfl16fl r[r.]rflorurirn.ir 1o fl t6'i:'lnre{nrnraqq

lrilavrrrunuay 90,000 urvrriafl unyfr'ilo fl oru ryirfi'LuSoelrnn,ir t o flzqq
14 t t4yv e I

{Lrary ld'ir: nr:{n nertlil rvelr runrun y 1 zo,Ooo l.rvr niefl lfi a{n fl rLr nfi
" y A 6r I s 4 dr a o u r- 31ilt1ru'tvtLllultuturqfllyL:nriLilt{taaurLilqnto factor concentrate"Ltiuri

nrsldlafr o ta:d:urJs:nou [afr oothumur:au
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frrh fl ln fl Lrvrv dutn vl'r arr:T n"lurarir s rqfl r vl: nEttfl rd t q v{nr nr fr fr n rfi o"[rX

nrcrxfuriri':-lns unvri'r-ln nreo{ tfiflrfi't-lnren run ri'rhafiriruo drl ur1ilr vnst Ltav
ilqaus

fi nrmrxnral{ factor concentrate mrt{oriruunso.l nrlnt.

- nr:fnurrfi ofl osriuornretfi onoon (prophylactic treatment)
v6v6t Z a a a I v d s 4 a Y
:.rnLurllunrfrnatr[ulan']6v\LFlu ttu euflfi'tflo{L:{taflu u?o svavnu 1 - 3

16ou luerfl fi fi 16o noonluaero.tu6ounrnrar.ir fr'n urrih{ofr nre

g. nraflotffu
errenrr or riil r rt:nEll.rfl ufi r unvfr'rartllunrao:-inrfrfr'tlc flvln nu

!!qqq

\ eu ! ^^ - laa
nrrald'flr rir uuvrir ifr onr aDussflnrrvvi a.rautanrfrla.rfl rfi u ItJ.is1n! F]n1n?

u 1 { n r ? LL v,l vr tio d r r n n d'a r rfi o fl o r riul fl #fi r'irl c fl t e n 61 }.J fil u fi u :r fl"lv il
{g

"[unraouni,]

nrsl8lafr o r a:d:utJs:nou [aFioourutrutau
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n1fl{d 2

nrahlairurlaynautnfi n u6o factor concentrate

lunr ain ur fr :h Er1ene1ufl u6 e.

* Factor Vlll concentrate .t qfinlnn. ufi:.reyfri tactor Yllllil 2o/o

pCC raSo factor lX concentrate t qfinZnn. ufilrynlu factor Xlfr tyo
:

FFP, FDP 10 ;Jo./nn. rfirryd'u factor Vilt td'f O - 1s%, factor txlil t - l)o/o

Dry cryoremoved plasma 10 ilo./nn. tfiru factor tXlil I - lOy"

Cryoprecipitate 0.1 0{/nn. (Fvlll BO - 100 qfln) rfiteyot''! factor Vlll \il ZO9o

Heat-treated lyophilized cryoprecipitate (tQFrnv 2OO qfin1 t qfrnZnn. rfileyA':.t factor Vlll

lot 2o/"

-. nrrtfiuu.zua fr'orlur nouflu lfi factor concentrate raSoalurlrynoritafinrfifl.l
Ft?.tLFtfJlLUtT'ttUylyl't14nn1l1 flnt!uylunLt?,{ytflL"In1xLy,il-.ltutr}.JnLLr.l onyletL000

(dental spl int) a r stil fr'or'Ifi' factor concentrate ra6 o ai rurJ ry n a lln fi m "

nrsl8[afr o na:d:urJs:nou[afr ooururxur:au

AA
tuFtlto.:01 n't f taa ooo n

tvfi'ufl q{anrau6{sYaso.runanrdao (%)

sntStJnu
-aesouDnfin

i v rv
ilgaileutn

1. 16onoonfi nfrurdonr?rfiurr..la

fi'm n nr aux vt'uFr n t?il**

20-30

-xz. rfi onoon"[undrrrflorurn"lyni

lrnt{u ileopsoas) u6enroonlu-
vqdt4d<

1r o]J661e v L!ULn O n Ir,] nana n

40-60 20-30
(u'ru3-7iu)

d4

3.,.r1 nFtfl u'rFt rnnn.i!tunnt.i
uwA -r"tru,il Fln [6Fr{on rdlr,

16anoonluaruor, urrrfiu
o1?1'r?, 0'rFro, otfl?y6'tFtII uny

ileopsoas

80 - 100 40-50
(u'ru.1 n'r]nfiil

+. ilr6'nrturnrtrar! rriu

,.11 n n10 u:o,.r'r Fr Fl6 3.J o.3

80 - 100 40-50
(u'rur -2ffi)at'61

uSonuuzunuru)
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1. n1??UqQfl'* ','

- rl e v {fr rd o or o o n ir u u u nr fl r nlufr'il r fl 6'{ r ri {u rfr n r^r r-lt 6'li't1uq!

Lv\ Frx'r fl LLn v rvr nr ra 

-fi 
.r q vfi sh rfr fl e n1 3.r rLlr ufl 'r r ur or rfr'ur.ir 6 udn n r t i - 2 eI er.{

u 4 4 A y,' c J 4 r

l.r na.r rn o n rir rn1 o CI nL o fl 1 runr rfi o rirJ e fllnfi uorq fi ?v n:r1 n n.lr Ll n fi rar ntfr

iroffi ua mra6onr ?r.il fr'n n ourlu fr q yfi rd o n o o n 1r1 n n.i1il n Aqq

- fr'ri,lfllrrarflorqfiilayi6rfiooroan.irulunraarnrir rriu fi nr{
o!saaddr

14fOu1?011 tUO'lSlnLtFt'tOU,tnotLu?uFl e.Jn1tn1f]ytony|1.ifluqn??3ttt]t1l

autosomal dominant

- n1 ? n ?e s ?'t.i n1 fl o1q y\ Ln'n19ruvqh rfi fl r 1o utei fi nr c yn ffr a.r rdo
d4v^
n!u?oflov,tn1?

- nl?mrequrtri'olrJfrrifinren:rq coagutogram syfr APTT

flr,rnerilnfr umfi pr rnv TT r.lnfr rrnynacqfiuriurieflnr?{n?y6'il

factor Vlll clotting activity (FVlll: C), von Willebrand's factor antigen,

ristocetin cofactor svn3rn.irrlnF

- n1? a ?,1qfi 1?}i'uqn??er (DNA analysis) nvrir ulunlrL o n1 r u1B
Z << q yrl

n1runr,rl.r11{nl?v\r'rn?nilanr"[u#r-]nErL1.rtrr6'eu rri?irtfr'fileslntarlro
!

elu't,l?1 fl 't o flux luu.: tyirtiu "
2. nra5nur

n r rin ur rfi o fi o'r n'r : rd o nr o o n u6 o fl o t fi'uo r n r a t 6 o Fr o o n q 1 n

nradrri'n n n1 ?ril.i "l rriu nr trir fr'nr n1 ?n oufl u uuvrjrhffld'fl 'r DDAVP.6' 
1 7

rfrndnr{rranonrdonril (4 e.Jnn./iln.1'[#turor 0.3 NF]n./nn. ({.:qn 28 ilnn.)

"?nvn.rfllud1rnda 0.9% 15 - 20 a.ra. dnt{ruaonr6oorn"r{r l lurrnr 1O - 15

urfi zunno!6uo.t6l6Fl 30 - 60 u'rfi torufi FVtt: c, vwr ufrrdu 3 rvir unv
{q

4' 4
o o n q y r nr o u n o n Ln o rfl n fl n er flrlrj v er u n nln nr :o o n q vrfruriuo u l#ih 4 n

-o vr Auv- Z o
12 - 24 {eL&r.i ,'fi-lxr.rvrtn?:-r DDAVP ua1ilnr{ ilr1f i1ue1n1rmoL6uo.r!
I q Y, - ,ty h,d , Y y '

n o fl 1 [uFl?.ilrn.is v Ln zunlei 6 rvir n ir uan d'o$au nr"[{'u 1 24 - zZ 6'cterr ri oufr

nrsl8[aFio ra:druUs:nou [afr oourorrur:au
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-i q y Z , q r 3 __ -. _ u 4 d; : 4q v L?,.r 11, u'r Fl ?{ Fl o Lil uo ns't nu DDAVP ura.r qu oitrrx nl ?nynr Etd il rn o n

nr,:e"[r]'fl r antifi brinolysis a,lx frou
q Y| Aq rqy 6y"Lu{rlcfl frl&i"Ldzuasrnnr? lri oonvp orq"[# factor concentratels''e

!

(factor Vlll concentrate with von Willebrand factor) ra?o"ldricur]?ynoL
c A !' s a i , 6 d ^[n u F] yr 

zu 1 un1 ? Ft ? ? s 6 o ! La n ri n r.ij o m r.t I nt 1 u Ln ru"yr I r m eqr u n ufl L dn1,

tnfrmuuvirtrfiufrr tfr'uri FFP, cryoprecipitate u5o heat-treated tyophitized

cryoprecipitate'o lntL"l#ufia.rry6'l factor Vlll nt1].Jnx'tr.J?uLr?.iro.i01n1?
aa'
rfiorroon 1nrmrfr 3) runy'hi'cirun 1B - 24 nN.

q

3. nraflatfi'u
J 4 o y, a a a d r

ruo.:q1n01nl?rno noon Lur,tillr.t hnz0utn6i rLl_l?uFl Lleuuraltrn
4 h rd v S I o d
s.l [3J].Jnl?XUqSfl L?n Inil1Tn LUn??n

j
Et1t1{tyr 3

nrainuT ffrjr aTenro ui ah uu eu oifi fi or nrarfio aoo ng

anl,ruuYrl.l

naun
flurn FVlll: C

alo v
rn lu

(gfiovnn.1

aovslulunf{
a&r v
vr tu

tfltama

nmilrfr'ahaqj 40-60 ,lu0yFlt.i ?nB1?vF[.] FVlll: c ].J1nne1

50% sun.i1rrzunurfl
G

nl?t'rlFlntan 30-50
I

lUAyn?.i
4uYv

u?orJuttulu

inumv6'l FVlll: C

s.J1 n n.il 30% sun.ir tt,.] ny't rl

n'r?noufiu 20-30
v

1 Ft?.l inuravd'r FVttt: c
il1nn.i1 30%

uruodrrfiofl 12 xe.J

[aonoonr0.i 20-30 1 Ft?'i inmay6'l FVlll: C

,l1nn,i1 30%

nrsl8[aBona:druUs:nou [aBoourorrur:au
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trnyrdo.: factor vtt uoirirrfior

1. nretfiqdu'' "
lenrneol factor Vll rrnirirrfrn (congenital factor Vll deficiency)

fi z tfrpr 6o rfinurenrrnnrornra"Lu,l-rLurnrfin fiornrru6oF]oon?utu?.i

r r n uun yt fr nr fi 2 ua px o r n r e rd o n o o n"[u r 6 ntnr r,r6e ri[ra ni ufi o16'ir o rTfr uu nqoqq

auue.:raio1d'irnrer.irfr'nr neurlurvirriu "[ufifiqynnirrfirtanrvrrar factor vl
.ja

In n'] tuoTuFl Lt?n 11 il ol n1 ??utt?.lilr n

- riayifi 16onaonirururue.:rrnfriuri{fl Lranufr o *rf*,^rr.,n
aZ a - 

t 
a ! d * 4

unvLy,rnuru.i a.JqlLflfl?nt&.tnteLLnyLtflufl1 rnonoonlT6.tEt6yrio riu tnonoon
"[uurr rfr uorul? 16o no o n"[ua:r o,r

- fr',rl r fl!r{?r fl olsfril?v{frfirr flu6ofia.r,: ufi sfii mqrn or nra{
4q-is

Lno Ft oon Lu6l] o.t ruo{sl nttnneor factor Vil liririr rfr er fi nrrriruy o nur.l
yTunnaax ull-t autosomal recessive

- n1?Ft ?,ts?1.i n1 fl q yTlLJql LI U,l nl e.Jnl trl c tLn yttfl ufl 1 01sil1_l
dsAotva
fr auvlm fr .: ril untl y rrfl ?n{oufl E{ o1 n1 r rA o n o on1u6 il o.i

- nr?rt?Qqyrlr.l'olrjfrffin1e coagulogram syfi PT fl1rn,jrilnfi

rurifi nprr rny TT ilnfi unynrrqflueTud'rtn1?{n?yd'lL factor Vil ctotting
[ -^ ",activity (FVtt: C) syrilelrn finfiayd'l i - 2o/o (rirr-lnfi 50 - 100%)

- nt?n?es61r?i'uan??s.J (DNA anatysis; sr"rirulunl?uon?ril1e

rirrflnrerarfr'rni?ilrr''rn?nilanrlunirlrar1.r11fld'xfl rurivirtd'fitat1\rr.r1r1n
un

l.rr,r'riu arda:lrl ruti.t ryirfiu'o

2. nrein:cr'u - " n1?invtlanvlrot factor Vil rrririr rfr n uril16'rilu

2 ?Yill-)

- nlrfnul Lfr ofi ornra16o noon?uul?.t L"du olnl?16onaon"[u

ne.ror 6'ruriru:-leynoulnfrnfir.irunr?n?,rs6oLt?nfinrrfiorirr,l n1ilLnru"fi'

,.r1rr?a'rurlueirL?n'r:lafrnruvisrrfiufrr t6'uri rrp luqurn 20 rn./nn.

riod'rt 1 0 iln./nn. iln 6 xsr. rflo{srn,Yilrtfi fr'ort6'i:rrirurlaynorlnfr m

nr s18[afr o r r a:druU s:n ou [a n-o otirur rur:a u
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:-l?anrurrn unvunra{u orqfi:lrurar votume overtoad 611# rrp ilunr{'l

vrrunonrt6onrn'r (continuous int-uslonl lutenr 4 T,.r. ,runu',nd orql{
factor concentrate recombinant activated factor Vll (rFVlla)"[uturnr 20 - 30

ilnn./nn. iln 6 18.r. rilurrnr z {ufinrrioriu
q

- nrain:*rrfi oilotriuornraufi ooroon (prophylactic treatment)

hi'rrp"lururn 10 - t5 ]l^./nn. dilnnrinv z - e 
^io 

nnoorfi4nrorfr'rlrs'u

s. nrrfla.iffu

fl nrxr rnrr or r'i'il r utanrnaor factor vt t t uri rir rfi nr nro :16'ir.l n'r
. ; AA - 

j44 s r | 6
Lruvu'rLv!on1aIusaufrfrfrulennrot factorVlI ilr',J':qrnInnln?1T1.in1tLL'v,l11rl

c

tvAv
orirrnnd'at rfroilorn'ute.r"lri'firirhflt?nv\?o.i factor Vll urnirirrfin arr'[r,rt"[u

!{

nroLr,lie

nrs18fafr o rr a=d:urJs:nou [afr ooururxut:au
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i vr EnLu u 6 n. orTr u?ur 15 r.f[u ri n it fr 3. n T.i rilfl "1 : 6'l rn? rX. zssa:

177 - 205.
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drllnr,: aa ru n cufr'H qr6. Hemophilia. lu: q r eerur r6o.:nr rye rn au6,
a - d o 4 6 ^- d ^ a d

o N ?Fl ? { CU1,1 ? Fl }.1, Un ?1 t?O{ n1 ?n1UU?], O Fr fl n n ti R m ri n n1 ??\ }.1 ?\.

rr?rur6nl?. Ambulatory Pediatrics z. fildn#rfi 1. nr.iLvlv,,t"1:

aA4

ffir{vr Iahnfrn nrfrrfir ilfln, zs++: G3z - 42.

B. Goodeve A, Chuansumrit A, Sasanakul W, lsarangkura P,

Preston E, Peake lR. A comparison of the allelic frequencies

of the DNA polymorphisms associated with factor Vlll and

factor lX genes in Thai and Western European population.

Blood Coagul Fibrinolysis 1994; 5:29-35.

9. Delivery of treatment for haemophilia. Report of a Joint WHO/

WFH/ISTH lVeeting London, United Kingdom. 11 - 13 February,

2002. WHO/HGNAVFH/ISTH/WG/02.6.

10. Chuansumrit A. Treatment of haemophilia in developing

countries. Haemophilia 2003; 9:387-90.

1 1. Chuansumrit A, Krasaesub S, Angchaisuksiri P, Hathirat P,

sarangkura P. Survival analysis of patients with haemophilia at

the lnternational Haemophilia Training Centre, Bangkok,

Thailand. Haemophilia 2OO4: 10:542-9.

12. Suwannuraks M, Chuansumrit A, Sri-Udomporn N. The use of

fibrin glue as an operative sealant in dentalextraction in bleeding

disorder patients. Haemophilia'1 999; 5:'106-8.

t g. rirtilraril s,rufr',rqvd. u6onrirtnloonilofl 1 1u{'rJrauav

il1 ? n1. "lu, drtvr.r ra6u s xud'el q vlf. r eerur6 nr a. le nr ifi o nlu 16 n

runvai'[rani fl ruur rd o rr oo nir fl rn v6 r tfi o n o nr 6'u. fi rdnritfi r .
{@aq

nr'inl?\"1: 6'r.rrq6r!, 2s46:04 - 9.qs

tq. Gtv qqn?vnn. tanrrouinhurL?ud'. "[u' drtrnicarru srune.rqrd,
vqdadvdudy,inn?1, LSsuuFt?uvt?, v\uft?]1'{ o{nfl6flfl?, f?v qfln?vn0,
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Thromb Haemost 1999; 82:585-91.

16. Nrlannucci PIV, Ruggeri Z\4, Pareti Fl, Capitanioo A. DDAVP:

a new pharmacological approach to the management

of hemophilia and von Willebrand's disease. Lancet 1977;

1:869-72.

17. Mannucci PM. Desmopressin (DDAVP) in the treatment

of bleeding disorders: the first twenty years. Blood 1997;

90:2515-21.

18. Hanna WT, Bona Rd, Zimmerman CE, Carta CA, Hebert

GZ, Rickles FR. The use of intermediate and high purity
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zo. drh^rceru seud'erqvrd, zunrmn Uruvrfiu, tuaiqnrtri d'.:trfim,
u d u Y 6v 6 v Au 6 u

o?eu?Ftu suflulsrv{.:, li\.tlgcuile umn?Flu, n11??\? oPl?']'in? il
o q n Elr. r.l ayfi vr6nrlnrt o.t Lyophilized Cryoprecipitate "[unr a

- 
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4 o u'-t a d a a

?n rn o 1 n 1 ? rn o fl n 1 ! Fl']1 0 r fr'll e utr n,: o u6 a 6 ttl au d e 1 ? 6 1 ila fr n

iu ur uoy lrr or.a rSr?n'.rrt^ fin 2s43: 1 o: 1 1 3-2 1 .

zt. dr1il,raril seu6'uqvrf, ffiert vt'rfi'u{ruuv, ou.iri d'ur^4vrf,
ad4uudcJ

v\{?,tnfl ?Flr.J11F}, ?1V\fl FIrLV\Fl1n, S?fiFl? {eUyL?SUqil6,
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-gaeAqchtqs1unilqil6 l-l?ttu1fn1?. L?FltnonLutnnLtnyilLUru: ilruyr

un^ o nr o o nir u ua yfi er ufi o n o nr fr'u. fi r v[n, f.rfi 1 . n r{ Lv11^l"r :

t'are?r1, 2s46: 82 - 5. 
I q

23. lVariani G, N/azzucconi MG. Factor Vll congenital

deficiency. Clinical picture and classification of variants.

Haemostasis 1983; 1 3:169-77 .

24. Pinotti N/, Rizzotto L, Pinoton P, Ferraresi P, Chuansumrit A,

Charoenkwan P, Nrlarchetti G, Rizzuto R, Mariani G, Bernardi F,

lnternational Factor Vll Deficiency Study Group. lntracellular

read through of nonsense mutations by aminoglycosides

incoagulation factor Vll. J Thromb Haemost 2006; 4:1308-14.

25. Wong WY, Huang WC, lViller R, tt/cginly K, Whisnant JK.

Clinical efficacy and recovery levels of recombinant Vlla

(Novo Seven) in the treatment of intracranial hemorrhage in

severe neonatal FVll deficiency. Haemophilia 2000; 6:50-4.

26. Chuansumrit A, Visanuyothin N, Puapunwattana S, Chaivisith A,

Rasmidat P, Charoenkwan P, Chiemchanya S. Outcome of
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Blood Component Therapy in Acquired Bleeding

and Clotting Disorders
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Acquired platelet disorders
6 4 I . v .Jo t oAu,\yor Y '"nl l y tn n Ft Ln o a Fn Lto yyt 1 1/ u1 yt r.t n ! n n il Lil L n til us] 1 Fl.t Ltn n l LuFt ril u
d a 

'^! 
, i d ,a-^Ls,,d'r 

L1r Fr fl o.i n l l y Ln o n o o n r{ o :l n rl ll n L L o f1 11 6 a Lu r,tt l_1fl L m il x Lil

,ad4;
n1 ilJ ts tN un12 s m a n taa a n1 (thrombocytopeni a)

t . rlay rfr unr tr et rA u.ifl o.i n1 ? Ln^ nn1 I y rd o n o onauur.l
q

z. te n u5on1 e yfl o.i ri'il,r a fi rflluo d ?,r sr dtl? n il ?y"f r fr'c ra6o n er il r6L9{
I6la.i6a;

1l t fl Luo Ft rl t1\o14'161 Lu fi]1 o{n1 2y tn 6 n tn o n D.l1 (thrombocytopenia)

3. rl ?r s 6 o L o rlr u nr fr nr fr fr'rh u rir dttfi'fu ra5 o rnr ut6'iL rrtri ur u fi I{q{

.,r'rstiJufruturlflo{ll,lyrn6nudaomtr tfr'uri neparin, rifampicin, thienopyridine,

platelet ADP receptor inhibitors, abciximab ilnyu't direct gtycoprotein il./lll^
-;inhibitors n,rou -i'''

4. r.layffi nT :16'i:.t udo n uaya'eurlaynollnfr n

5. ?ygyr,tnrfi finrrylnfi n16onn6r

6. n1?n6rfi afr6on qyriralon.irrn6nufionrirq?tu6oh raSoo
6l d-4d4

t UUL?\ u.t ttnnlt v pseudo-thrombocytopenia Ri o nl tn n n tn o n tnr ynult_lu

' s " h ri 6 4
rraia-rlnaofrurulririrqS.r nle.rfiurslnrn..anunrtfin schistocyte u6o fragment

.i.Y o6ra 4
Lv\;lfluyl1LlrFlnn.int,ty acute disseminated intravascular coagulation (DlC)

11?o n1tv thrombotic thrombocytopenic purpura [fTP)
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7. n?tsl,r'ttoul{ei lactate dehydrogenase (LDH) 1ur6on filfirr
, 3 q ytt

1'{Le1 6.rfl U LU,.Jilr fl TTP

ra#n nr rnr ahfu n 6 or 16o n r{ru {u
1 . n1 rfr s 1 ?ruri r s v"[#rn fi n rd e nr r{l{ur,r5o1rifi uo d rl':-r fl q {fl u nr l

, -&1]?vnr?n{u
o "\u,u,- Tn ufr'ehllri nc aLi'rn 6 nr rd a n u{r{uufi oil o.rfiunr rv L6 o n oo 1l

finrinfr @rophylactic platelet transfusion)

- u'rfl'rLumfl o.inlevLn6n160nrir

- Ft.r'r[.,r rurr?.ifl o.in1,] v rn6 nr rd o n rir fi nravirfl ufl o.i Ln6 Fr t6o',1
q

fi n rl n fr ru n v fi nr,: r ar fi n rl n fi r o r fl q {fl n r : ri{ { fr'e r o.i L6 o n r,r sr fr'r r r,r? ot ri

- Fr.l'r;.J?uL!?'iflo.i;yrtvL6o noo nfi nrl n fi",
- ?vuuL?nrfiqvfr'er"[r]'rn6 n 16o n r{xriu

v d ;^ qY d 4 Y v- 2nfl1.: Ir]fl.1111n nql nnl? !uLn0n !no Frtll].Jllu

2. nralrXunfi n r6oor r{ll{u
- Pooled random-donor platelet concentrates 6on'reril

random-donor platelet concentrates uqj16on ABO 16flrfiu.l'runu + - o qfrrl
a{

m:rrriu nrra"l{riJurfrnurn'[ur'i'r],:urih I hl unr{uarrfiqvvirnrar-l4nrirl

o{flrv
- nr e"[r]'m r'lra ri Rgo' fl n r{ufrruru ri ufi o n fi n e.r n'u1ilt6'fr nr lr air

g{

hXrirr raritdtor ufi srrrur"lfi'luuu.]ilr.i rd ao rir nre"[#l rnrn err{
- nrrrfr n mr x"irucurnfi n 16 o nriouunvevu'ix nravirfim nnr r

u?o2'lFtFl

- nre"[#rnfi n i6o nr r"{tfrutfi n random-donor platelet concentrates
40 d 4t qfim unv single donor platelet concentrates qvfr"irunutnnntnoru)

; 3 a .i r 'o$\illutnflrqoEllstrnu 7,000 - 10,000/nL.erer. ttnv 30,000 - 60,000/nL.ile,.

lufr"luni firnnlto urfi - t tr. vnsl#mrarairnr'r Lrnvsvnnalnafio z lu s
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i -- vqv q j q I o < & @66 yr j
vir,tnl 20 tN. l,la.iLlrsuLuyt6Ftsyua.JFlL!nruLu 3 fi.i 4 iuynlLuLuzu!e flvt

'"rifinrQv acute DIC t{ nrafinrfi'o autoimmune thrombocytopenia (ATP)

rrarJq n rir r rtn dfr'urir ufl n ue! Br 16 o nr ua yt6'il rr amphotericin 83' s
{

qv a q- n1?11, pooled random-donor platelet concentrates 1 qum tu

(rl,tflfr[yqj r,r6onra1# random-donor platelet concentrates 1 qf,m/10 nn.xqa

'Rr xr an u#hnr c v rd o n o o n fr arl n fi fi rfi nqr nm r y rn 6 n rd o nr nh r,rTo rn 6 a rfi o n

vfrtrur nlryrortfr qr n nr afi nur uLL randomized control trial rarr.l.ir fr'rh trfi fi
d 4 i Auy- 6 4 y v

"rr,r y Ln d Fr rd o n rirfr"LBrf:: un n a rn a n us :.lnurur n alr m?q1ud1uru 3 - 6 x t 01 
1

A 4 -. v t Y| Aqv- 6 d
'{vrn nnrlyLnonoonqut[?.i (grade 4 WHO) uofl n,]'tzut-lxuvt Lo?Ll Lna n L(ioFr9."

"A'.uflurorfr(<3x10")'o

- 4ner,r"ru,rcu corrected count increment (P) tfion"ruorunrerfrxdu

"iL at in6 Br ud o or ra nr q r nt6'ir: random -donor platelet concentrates fi d'r fi '

P=CxS
U

C -,irurulnfioru6ooudr"[#rn6n16on ufrr{u

n1fllu 1 {er. nLfr,lu"iru,tuln6Ft16on
t 6lv d 4 v v

nounl? t1,4 rnn n rn o n r1311u

S -'f{ufifr,r?r{n1a (n'ra1.1r}.Jnr)

u - .irucuufi mfl o.i rn6a 16onr urie.rdufilr.i'

1 u n e rfl fi 1ri'u n fi n rd o n rril riur fr n
single-donor platelet concentrates

I aflm "[ri'fi o,ir rvirn'rnral#rn6n16onr

lriarriutfi nr random-donor platelet

concentrates6-8eflmq

firnir p u6o corrected count increment riofln.ir 3,000/nL.ere.J.

- Y 
^ 

u qv- 6 < y y v v t yr dil - 3 n?{mnFlonuun{s1n LFrrLLndnLnonLfl NlJu mo.:fl{6fl,t12t10fl a.rnlQy

platelet refractorinesst fi I ltil.l nr ura n a o n1d'ufl u z n ai ar d'r fl9q
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- Non-immune mechanism uqiu t{ ra?anrrfrnrrfi'o fi.:nralrenurril"l

tfrlnunrefnBrfll tuFr
q

- lmmune mechanism 6o nrtv alloimmune platelet refractoriness
A * q vv 6 v d 4 v v
fr r nr ar r e n ufflsl d'dr fl n r r"lrirn 6 rr rd o n uiar{ufr fi ra ri LA o n ABo ra?o H LA n a r

U

riurar n fi.r1il16'zu n fr'orvir platelet cross- matchings r t t z

- fr'e r"ldr nr n a o.r"[un r al#rn 6 or rfi o Br r{r {uvr n n i'r rd u r 6 fl r ril] n r'.i
qq

"[#rfinrfroorrnr qvldtnneotrirvi:-rrn6n16onr,r6asorneo.:rr!n16onrrun.rfr!"Y
qq

Y 
^ 

d o yd v 4 h o

?1{60{{ufi3.J1u'tFlflo{?nao.l"[nfrr6fllriu60 t+o - tzo ttnrrou 6l14r1trr"ts9

1ri'in6nrun^en LLnv 1z5 - zto talnraou rq'ruiltn"[#ueior16onunx rfia.:uritr'rq9

1#rn6 n ud o nr fi nr ao o n uurr-r"l#fi surtace area rio un.ir fr rq vfr nr an ru tfi ura t
{q

rn 6 n rd o nr rio Er n.i r LL ri fi ar n r a r n.i r il rv :.r r ru uvi r fr'r

fr'rl n ufi fi ev 6':-r rn6 n rd o nr nr n'ir 50,000/nL. il r. lunefifi fi nr': v{U
4 qv 6 4 v v tvl td I s d -i a
LnoFtoonru[r{ nlrLl,ttnanrnanurxruv\]]11Ls.r}.r1-l?vLaru ruo{qlnelFt'l'l3t

I

i,
16fl .i monl?tnn spontaneous bleeding #aualrn't -'u nl?v L6o oroonquue t

,&J"6al,s,:qv?\l-r1-roflIur,.roq1uturnnnrnonn'tne1 20,000/nL.aril. tnflrovvlvofll.lu l

ri'r n"rn.ir s.000/nr-r. J.r3r.'5'6

- "[un erflfi rTrtri fi nr c v rd o n o o n qu tue.:"l"#fi nrfi o "platelet transfusior r
q'

_ --; - [ . 17 ! ^ d
trigger"fravo'rrirn'j1 10,000/alr.rer.17 FrQ'll.rtdrlttotnratilnntcvtdonootI

fr nrl n fi uo nqr nduri'r"irururnfi n 16 o n uldr f,i fr'o.rfr qr erur fi I fl s{fl 6u6 r r

tfr'riri nT rra nro{nr,rv rn6n 16 o n ntr tenrfi ufr orarlln'unrtvtn6n t6 o n ntr triu
q

^jqnreEnr iBo nlev uremia, dysproteinemia, vasculitis lanra.rvrSl nerxfi nrlnii

t o { rl q {fl nr a rr{ r n'm o.r 16 o n un v nr at 6'il sr fr'r unr rvir.: r ut or tn 6 nr tfi o r"t

rilufr'u

s1 n n1 ?6 n ul ttL r.] retrospective "[ufr'rJ o ufi fi .l'r ur u un 6 n tfi o or mtr n'j I

20, 000/^ r-r. N er. fi n r a ril? fl L rfr fl ! r vu.i r r n r e"[#rfi o n r :fl o t ri'un I x v tA o n o o r I
A - - f,horia - !

rinilnrtrutt:.ttrnvtv\onl??nt:tlnlQvtnonoonruu?{{.iLs.t[tvtzu']1ru.i Lflolt
9q9

do.:rlrn ra6ou6oarirunrtun vruirtilfiriounnrirtri'uluu.dqot.ffmernrflqlir

I 
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n'revrfionoonr,iSo:j?e.rrrur6orrfifr'aflri'odr.:tafrmuuu,:yrrnra"[#rn6nu6on
v v ^ 3o 

'iI8rflU FIC?TtS1?rulVt.l'[UU.itOtnltUFltt^yF]e1].1?utt?,tflo{nrnyln6nrt60nrBl'.t
qq

v -Xaefl n.iu

ra fin n r e n r 11 # u n 6 n rd o n r{ ru {u'lu n r.r s r n 6 or 16 a or cir q r n n r ea 5r { ria e

(bone marrow failure)18
qvA w u a

n1? Ll,ltl^'l011o{nUnllytAOnoon?u$?.i (prophylactic platelet transfusion)
vtt io o 6 4 6 

'1. ri:-irflfrfrqru,luLnnnrnonmln,l't S,OOO/nL.:isl. nrrefiqr:rur"l#q
64YV1a1od-ad4<

"n n 0t rn o n Lfl 8.Jfl u'"' " tuo.isl ny!L o1l n n1?cufl o.in1 Q y tn o n 00 n ?utt?.: n.i

ioanv 10 - 3oto 'u
vtt !a " d 42. LrilxarerslueurnoardonoU?yuet{ 5,000 - 10,000/n1t.et8.t.
!!

"un?u11 rnn n rn o n 0 nn{ o Eil.irt n L5eu60 Lfluily L?.i Lil n rn 0 nfl 1,1 Luo.tsl nfl u

nltvrACInoon?utt?.]f ifo rJay 4.418
q

vtt !a o 6 43. zul_Jrflyt:.ts1u'turnnnrnonefl?yua1.i 10,000 - 20,000/n!.ile]U{
oYa -&
"1rv!s1?ruln.ru

d I a ta 4 d d o w-]- etnl,lyllss fl n1?LLfl { ntfl o{ tao Ft il Flll n nu?o Ln n n tn o ft11'114u'tyl
lrarv

,.lnilnmflilneEJ
d4i^- alrnonoonfrfrrrarilriluuilu wet purpura uiarurnr#u

;irnudnnx"lraqjn.jr I %1. u6o ecchymosis rurnrlyr!UU

- .l'r ril ufr'e r vir fim n n r affl{i6n o rfi o ri'r x rd o nl#ra u nt 6'rir Lr n
q

"riu nrr"lrin1fl central venous pressure (CVP), abdominal paracentesis,

thoracocentesis, bronchial biopsy, Gl biopsy, liver biopsy, lumbar puncture,

endotracheal intubation un y n l ?n o ufl u fr'a l lfi t "ir ur u un 6 n u6 o n"[r]'l 6'o dr.l

"iou +o,ooo - so,ooo/nL.rue.r. urifir"ir uflJufrotvir fiberoptic bronchoscope

rtn v Gl endoscopy to ttri fr'elvi'r biopsy d',: u uvlu rifi fi ner ildrurrun{ ors

virl 6'rr#fi .iT ue u rn 6 a rA o n mrr n.ir 2o,ooo/n L. s.r l,4.s' 
20 - 22
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-'ir rfl u fr'o r vir fi'm n nr efi nn nr r r q v fi rd o et o o ntx x r n u? e

n 1 ? n n o Fr vn't"ti o r n a o o a r r r : n virt 6'#r'l'r u'l u rn 6 n td a or xr n n'i 1 50, 000,

nll.8.J,.,r.n 'o-"
- rlo r1d'fr nr rvir fi'n n nr :l? rr nrfi fi ud o nr I I u6's t e.rr n rri r.,

percutaneous liver biopsy, percutaneous kidney biopsy'irlilufr'o.r"l#un6r

16onufrr.rflurfia"lrXfi.iru':uin6nrifionrotixrior 60,000 - 100,000/nL.a]].t."

- fr'arlf i:r nr a rir fr'rrlu"ri ot ri'o'l "ir u'l utn 6 Fr td o o fi r.l n o o:it fi t

60,000 - 1 OO,OOO/^L.tJr.l.'u

- fr'or16'i:r nr ar.ir m'nr n a.r ol tta'uradt n n mr ttn vfi'Q"[q "l"runu{
6 d -j r 4 ta)n 12

rnnFrrnoFnlunoonfl nio fr'rrrri 1 oo,0o0/nL.ile.J. ilu1il""'
Y v1 Yv 6 4- not Lnf:-jn1?vl1 spinal epidural block n':aLu,l91ileLlLllfl FlLooFt

oti'xriou BO,OOO/nL.et N.e 
20-22

4. fr'rl,: r fi fi .ir ueurnfi n rfi o n n'r urri zo,ooo/nl. :.1 r. tri"ir rfl ufr'e.1"[rY
!

rn6nrifioorr{x{u rnerytrifi spontaneous bleeding qy"[r]'ron'ry"[unarflrioh]
I

u
o'- :.i61Luntqr,lrvfi r""liu rrzuntunsvtv{1vo't1,1ra flr"[umr.rudu

flnarrv rilufru
Y VlYv 4 | u av6 dY d 4- nol Lnflnl??11umnn13u?otllrtn Lufls1?rulLutnnntnot'l

-Aad4Y4
Lunaruzur m noeflevtl nl nelqv Ln nn1?tn fl Lao nSllnuSo Fl?Lqilnleu1il tno t'l

t6'urn

6e c I d v qta
n1 r tu rn a n lao n rv{o n1 3tn1*1 n2 e rra run afi oiotrl fi

1 . fr'il,r fl il nar fl fi fi .i'ru'lurn6 n ud o nrio ln'ir s0,000ZnrL. a-r a-r. fr'r fi
{q

rd o n o o neuruet6116'urri 1e rilurd o n rfi o n o on"[uyrt t6uo'ryr a td o n o o n"[u
c

vn r rfi ufl n nr r v ud o n a o nluq n mr un v td o n o o n"[un I ol u? ott d'ura dr
4 4 \ a 4 4 o 14 o q v^

2. a.t tao n o o n ml r.t Lrv'{u 14?o [n o nn1 Ln1 L1rail1 nsu?l'l 11,1 tn nfl 1']v

tnfinqr.r

nrsl8[afr otta:d:utJs:nau [afr oourutrur:au
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ra fin nr tn r alfi rn 6 o 16 a or r{u {ulunr t s ln 6 rr 16o or n'r fi fi ar rra n q 1 n ?y u uq

6ru4u (autoimmune thrombocytopenia)'o

r . 1 ri nr r e"[#r n 6 nr ud o n uriar liu nfi o n r afl o r riun r o v u6 o o o o n : u ua.r

rprophylactic platelet transfusion) lflalvsvnnv{rnrelilodrsannru5e uunuand
,ivd4rav{4araYl

l/lLel?trvFllJ tnd FrLno n [ulnua.Jnilr]levLno aoo nr{ F]]-ln F]?utt?.iuofln?ln't,)v
d46,

.nn a rn o Ft Fllslnnl?ni1.1fio fl 'u

z. "Lr]'un 6 n 16 e n u{r.r {u rsl r r vlun a rfl fr fi n'r r v u6 o n a o n ru ra{ fi o r s
q

<da'Y
{ v H_luo uFt ?'t fl ct.t"Ie Ft $T'tuu

3. neeinmnrtlrn t"du nrelfi'corticosteroids 1u#tl'la autoimmuneq{

.hrombocytopenic purpura (ATP) ufl ufr'u udn nr r nr e"[#in6 nr rd o nr r{r{u"[u

nrcv tn6 a 16o n rir tfl orqr n q nl#hJ e.rrn (platelet consumption and/or loss)24

rofruri nrov massive transfusion, cardiopulmonary bypass lunarflfi 6'trhfl fia
< a qy d 4 v v A - 6 d qY

rl.trLnonoonr.tnilnn ne?LutndntaorlLflS]ltutvtoFt.i?vFlutnnntnoFr[ufl.in']1

5o,o0o/^ !. r u.,d"o u. n * L.il fr'rh fl uu 6ir d s rfi nr r v rn 6 n 16 o n vir tr ufi n r-l n fr

rtil#,rflLfil.ro'' "

Acquired coagulation disorders
q Ytt i,a '- | 6
Luhlrl,r Ervr Ll.r 3.r Jrlry Ln o n o on r.J n! n n LrFl n?tsfl Ler coagulogram

screentng fl r,rfr niln fr uvrvr {nn a6rair rd o n narqdr ufi ofi urTuncr erq n ffo'r
4Zqadu
annr{ ntat'tFf]ssfl nl?ttfl {r],luo't LnoFlljl.ttuFl ttu factor Xll deficiency

rvvfr"l#rir activated partialthromboplastin time (APTT) urrfrnr]nfiotixalrn

"uriffilrsnd:-ltrififlrur,rrrdonoon.i'rrruriad'x"[nr luvrxnfruriufr'rjrufififlnLrar
{o{d

4rtaddY
.n o n oonauLt?{ o1q n ?0s?\1111 coagulogram screening r.r oil n Fl Ll\ Er'l tn nuo fl

q

- Y ei u v

'trfiunranr 
unr(il0 s uaairfi6rfi nrcu.ir rilufr'osor n'rnrat'nr.lav{fi ufr urri'r

U!
4 | t y tava

i'lltvtOOAOOn{1fl n1?m?lS11.inlfl Ltnvnlf.Fl?eqU1.l1rO.i1-lflLlFlnr?Ofl'l.i
o j o y aa - i y o v a

nvtoflFt tv{oLunr??ussflrnnno{ 6'114?L61Ll/Ftflo.r1-.1qsfln1?tLlt{m,lflo.iLno0r

fr nr rl n fi fi vr rt 6'r-i o u t 6'uri l: nr n'r n1'r vfl 1 na rr 1 fi u rn n r n v o lc urn v n r at frir-r
-6tv

hepann tLumu

nrsl8[afr orra:d:urJs:nou[afr ooururnur:au
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ra 6'n nr a n r r'[r1n ar a a.n ua s ai r url ac n o uTa fi n fi ufl nl fr e r n fl a r a ilr
l. l#muvai16onr ABo 1ol6'.rhfl lnutrifr'olvi1 cross-matching{{

"[un enifitri a r rr : n"L#m atra ri16'nr e.rr anhi'u ri AB rvr u uun v riil r ur,r ri o f
aa{!

n r x r : n i:-n,r a r n :.r rt fru n v il r,r1 fi fro t m a': q fl u fiura ri 16 o n R go vi{ r e { fr'il c t,q{!!

Y 
^ 

L a I { rd
trovzurfqr n ?rla.i11.iNn1?Fr?Qsnro.t antibody 1lo.i?\nl6e.J']14nfluFlnou?] Lels'3U

unexpected antibody

2. Cryoprecipitate luuninvnsfinnrne.rrrv6oedrieulrirfru s elo

nr Hr anhifr'lh fl u ei ud o n neo "[n ff16"'
SU

3. fr'ofl fr'1 n n :or ufi o r,,4 n n #r ffhi1n fi n urn vairur-l av n odnfr n1 nt fi n,

4. nr c ehi'fr'rh r"[r]'u5 r fr q n ra n-r n r n cj un v n r u (thawi n g)
!qq

5. a'rrair{oritdrill1 lornrr'lrX fresh frozen plasma (FFP) ldi
hs d

?,lLr?e,.J Le Lunr?1.iyt 1

i u ,&,
nrerrfi t {oilsfftunrt'l# rFP lu acquired coagulation disorders 26

lndications for fresh frozen plasma transfusions

Definitive indications

Rapid reversal of warfarin effect

Acute disseminated intravascular coagulation

Thrombotic thrombocytopenic purpura treatment (in conjunction

with apheresis)

Bleeding present or anticipated

l\rlassive blood transfusion (document coagulopathy; do not use

for prophylactic replacement)

Liver disease

Special indications

Open heart surgery

nrshilafr ora*i:utjs:nou lafr ooururnur:au
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nral#und a rfi a or l{ru{urasy{a1e{Nr uer n nr sf an

Massive transfusion
qv 4 qva d

n1 ? 114 massive blood transfusion 1,1 $.t1 u n { n1 ? [1,1 tn o r]14eo 61 ?n vo't u

col toid vr nr uu ulurl?a.r r ru uvir rir v6 o e.r r n n.i r :-l? e.r r ru 16 o n rfi u er o"luer r n r u
vtt i , oa 6 s r 6 -c 4 v 6va
ruil,l€r{.tllnmAa70 }.Jn./nn. Lur.lLurL n1il[ut,]n124 {,tLel{'' 14rono{[1,tLnor]{{
il1 n n.ir io s n v 50 fl o{ il?il1 ru rA o nluer { nr fl"lu rr ar 3 t'rtu r virlri'ufi n nr c v

dilutional coagulopathy rn6n16onvfrtrufi nrrlnfr rflolsrnnlrv acute DIC

nlxv hypothermia nttv fibrinolysis finrlnfi [nvntQv dilutional thrombocy-

topenia2s to firvir"[r]'.1'lueuLn6n16oornnntilaverlrufoflnv oo rxrra6orfiu.r

foflnv sg ro{ilnfi 6o ilavxrru Bo,ooo/or.}.Jru. lLovsvnFrnrhJr6ot 1

ilrvrrru z "],u g to.ioi1ueuLnfin rd o nfi uafi o o d rio nretf ir rd o nrr-l?rrruq

oZ
rvirri'rrl?xrner6onfr'ruxn"[uar{nrfl t ni.i

nreinur
nr e"[#rn 6 n ud e or uia.r{u ra5 e FFP riu nr c :fi sr arurlufr'r],: fl $ ri n v ar fl

!

'J r fi :1 ry ur rd o n o o n fr n il n fi ra6olil rr x vir n r a fi n nt x coagu togram screening
. d o ' ay

rnvs'ru,ruLnn n rno n "lufr'r].rufi fi nrrvrfio noan?uur'r errr"[# FFP lfi o nir
!q

APTT rrrn.ir t.s rvirlorniltoll-rurolrirr.lnfr uny/u6o nir pr a1en.j't

t.s rvirtornila?.inn1{losqintlornirrlnfi runv"[ri'rn6nu6onrr{a.r{uifio.iruru
dd6,

rnff nr ud o n rir n.il 50,ooo/nL.arr.J.1e 20

nr :tri' FFP un vin 6 or rd o or r{u{urfi ofl osrTunr,: y rd o no o n fi nri n fr

fl L.jrtilri r fl rrfffl eX rart o t microvascular bleeding2e

,]1?s taoooonil nunnqlnnltfl 10't Ft18Ju tn

rirh Er fit 6'iL 01 1r1 ?r1 1.i 1r a o n rfr o n (parenteral n utrition) 1 nr rtilt6"t#s
4 h, & v t d

i mr fr u rn ttnvlu?old'ir arrJfr fi .Juvfi F]aou Fr n x rfr on{rr svfl L.j1er nlrrr Fr

i ooya4 a t 
^uy..,lm1$Ju LFt {.t111 Llril tnOnOOnr.lFliln n Ln"'.
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n1t;n1*1
6d;drdicu,d4"Lun:rflfr fr rafl 'rvFi'r PT irav/u6o RPTT fl r'rfr uln ulrifr nrr v rn o n o o r

At64446y4AA4oy
r.rnilnnu:oxrl\u{tnnuofl nl?sneF]le]u Ln 10 }.Jn. u1{vnontnor}n1x'l i
6'rN1roufftflnme.rfinr-1nfr16'ran'rqrndnrtmrfiu tnr odr{riofl B - 12 tx. fir
nir pr Lrnv/u5o nprr tilnnrrruilur]nfiradlnrefln:vr g iu runrx'irnra"lri

h th v h r o dt v a YZ a v 4 4 o , o o J Y,lm1}.ru LF) [NLnr.]n LLavLs.ts'ttl-luFlo{L1r.trlon 0lilLaonoonr.tnilnntnnflunoi

urfi1rL 6'r s n r el # wp 1 0 l.r n./n n. air r,r ir nr :il o s ri'un r t v ud o n o o n fi or r.l n fi f
^ 

3 4 a a 4 o y vt 6 t

o'rsrilrlflil nrreonr4nrfiu Ln i0 aln. il1tuaonrfiaonirfr'r -l 
lnd'rJnrrasunx^

vtt v I t4Y
,.J 1l'l fl q vf LLI?y11'tuo't1r't ? La{ LFI
q

Acute DIC

Acute Dlc rilunrrr e-r fi nil n fi fr fi nr r v6x t6 o pr a Br fr'urnvnrev tfi o noor
o roo 3 v u
zun:-ln m tnornuv\f oilau (systemic thrombohemorrhagic disorder) ?Ql.JnL

v
nt ?n?v fru procoagulant tln v secondary fi brinolysis vl fo l.l rTl n1 ??i'l.i1ut ot

.t,
o{r.r,rvrir{ 1 rararrnrrfrH tunct'

dv4
nx1 il il n:l n n.lla{f s:JU nltullil Fl?1lo{ taa a

i. r1afls{flnrauffrfr'rrorrfionvrnm'r virt#finir APTT rir PT unr

Rir thrombin time fl-T) flrrdu era.rrilevfr'r.t fibrinogen finnrnsadr.:xrn

2. finrcv hyperfibrinolysis virhi'merqlltl D-dimer rfraldu

3. .l'rucutndn t6o nra nrntodl.i il1n

4. rain rfi o n unrr umniru (microangiopathic hemolytic anemia: IVAHA)

nlrinul
yv

1. malanurnriuFlflo{n1tv acute DIC
6v J <a t u 4

2. Ifr rrp lfiofr160noon?urr?.:melfirfinir APTT srxn'ir 1.5 rvi'

rorrirro:-ruutornirrln6 uunvlr,rSonir PT flltn'i1 1 .s rvirrLotrirn?{nn1i

s o{ri,xro{ Firilnfr

nrslSfaiio rr a:druUs:nou [afr oourorrur:au
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3. 1# cryoprecipitate rfiarvfr'r fibrinogen riofln.jr 100 n./rrn.

a. "[#rn 6 n rn* o nr r{r fru rfi o.ir u,l u rn 6 n rd o n m'r n.i r 20,000/n !. }.J N.

rfi o fl or ri'unrc v 16 o n o o n qu rurr ruri rir fi u6 o n o o n fi nr rl n fi udr n r al#un 6 n 16 o rr

r{ll{urfiovrtL{"[r.i'.1"ru,]urn6nudonmnn,ir so,ooo/nr.erer. rflo{srnilL.irfi
q

nrovrn6n udo orv{rrrufr nr.lnfi eex frru'o' t'

6u&-
[ennuteot{

n cufi nr.l n fi I E.i ?vLrL n1 r ur{r fr',:t or ud o n

1. Vitamin K dependent factors lfr'urri tactor ll, factor Vll, factor lX,

runv factor x nnrnrvirl#finir pr rrrfinilnfiriou urifirnrrvthtruto.rfr'r
& o oZ

fr rr:-l n fr rr nfr u fi qyfr vr'r nil APTT *n vnir tt rr rfi nril n fi er x 6'o u

2. rrrvtn6 nr t6onrirqrnnrrr hypersplenism

3. nr,:vun6n16onvixrufr nrr.lnfi

4. nl1Y hyperfibrinolysis

5. nlev acute DIC arx6:u
a io - , o ; 

'6 r ru n I o { r 1,: v ld o or o o n fr rir nr ru n c ulra ni rfr n qr n nr rv rt rsvvr vvr L{ uqsoq

uzu n"[un av llrl v ol u'r ? esophageat varices ril ufr'u ri r urio a uvi'r riufi rfi n qr n

n r :m n rl q {fl n r a ufr r m',: r o r r fi e nlu (1 rJ c u fi n'r vir t r ufi nr rJ n fi u r n 1{

v Ytt id
nT afnr*r fi:lcsfr frinrcv16o oroonfi oilnAn' 32

{
r. tilshrflufr'oruritrdr PT uny/u6o nir nPTT uny/u?o nir rrlri

v 4 6t I aO v| !U ,< 4 a I a A W

noLlFtuetlt1luilnFlLuriil,1Et?1L8.J}.t'l1,1vLnoFtoonzunilnFtfuLtf.i tuo{q1nn1u't$q

rd uriu fr'o s"[ri' FFP :-]? m ruH r n rfr u n.ir fi er r n r €r s v ir-rt 6'

2. Prothrombin complex concentrates (PCC) 6't3.J1enu'tN1?nut
vtt !o a a alu r 6 v a
zu:Je uv e.r in o n o o n ?uLL?.l [tvru FFP Lun?rur La.rnt tt enqv Lu FFP il te.J] ilN'rn
!q

4 V tV
td' ruri fier ev{tnr cv acute DtC 6{ ors rfi Frqr n nl ?"Lfi' PCC fr,: u

av 6 4 v v ! .g.'lfi rn6 n 16 o n rqrqurr oslulurn 6 n rd o n n'r n.ir so,ooo/n:r. 8.J l.r.

nrs18[aBo na:d:urjs:nau [aFoou'rorxur:au

(6
c?
6

(ar
G
(d

{G

e
F

,6
!6rj

(tr
c
)l
G

60
c

cd
(d
6
(3

!G
)t
(!

C

=6(F
@

=(d
tr
)t
ta

?
T
c!-E

rF
6(-
tr

The Appropriate Use of Blood and Blood Components 83



(6
E
?6(:I
G
@

!G

eF
-c!J6
IF

(F-c
ll
G

dl(-
c
@
(d
6
@

!G
ID
c!
C.
C;'t'6(5
G
a
(d
c
,i(Pa
3
c!-s

r5
e

@cc

n r rfl a.r fi'unm s tfi o ot o o n fi o rl n 6 ri o u?it tIn o nt f, 
t'' to

1. firnir npff rioan.ir t.S lvimrolrilflotlllutolnirrlnfr utnv/u6o

nir pt riatn.ir t.S lvirtotrirmelnnrslo.lri'l'ulo{rirr.lnfi lrnv'l'ruruln6nrt6opt

rlnfi lri.l"rrflufr'atl# Ffp riouvfr abdominal paracentesis vt6a liver biopsy

2. rir rir npff rio u n.ir t .S uvirl ot ni'rfl oltltull o'l nirr"i n fi tua y/u6o

nir PT riotn.ir t.S rvirrLotniln?.innl.iflol"rixto.lrirrlnfi $ri'l'ruqutnfior

rd e n nir n.i r 50, oOO/n L . u r. o r q fr q r a rurhi'l n 6 or rd o a uriel riuri o un r : vir

fimnnr:1 -2nN.

3. tirnir nprr flr'ln'ir t.s rvirlotnillolllluflolnirrlnfi urnv/u6o

nir Pt flr,ln.ir 1.5 tvirto.lRirnrtnnrwolrixtolnirr.infi uri"iruluun6n16aor

r.lnfi nrra"L# FFP rjounravirri'mnnrr 1 - 2 ntt. tfio.:qrnzuotolnrefnurqlqn
rk*ra

qvnErLorL:JLnu 4 1,.t.

Warfarin overdose
yr Auy a 4 d I

r(:-l r fl fr"Lo'ur warfarin un utu" Ft o'lq r-t tl'l tl'l ttrl zu n n1? n ?e s n 1 P I

u r r fi n Ll n fi o dx 16 I r u5 a fi n r n v rd o n o o n fr n r-l n fr :r a-r 6't s

ntainr*r35
e u i4 o a B 4 d d Y v v q Y

1 . firlrifr or nrauTo il'ir rdo n tfr ul td nilo u uavn o{nnLell Lu fl ^

warfarin ri oluo ur nr m duln ffhXfi qr r rur n r el nir r ru n 6'l fl
v t tirvra'irl 4 - 6 "[r]'rauaurotir{rduntnulrifr'o11il_ n1n10 s q

nrrfnuTlnr l
- tirlnnn'jr o rrririofln'jr tolfi'uqnrflrrfrrdninrfru rnr 0.5 -

d o ^ tnrcia{rirlNRfln6-B{N1 iln. ll',r.illaontaonn1 ttnvnntrl']]]nl?n0 
e

v tl Y
n16','r :.,J1 ?n?O Fr O1 n1' LFI{

- firx'rnn'jr tohi'uqnlrurfirdarimrfiu tn t - 2 iln' llf iunon

rfionrir unvfinmrrnranoalto.lrir INR vln 6 - B nsl. firnuranvir'ld'

nrs18[aEora:d:utjs:nou[aFiooututxur:au
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2. firfiarnrarfiooroonodrrruue.:fr'or6r-L"[fr ffp rc - 20 ]ln./nn.q

u6o prothrombin complex concentrates nfloervYr"lffinrfiu tFl 1 - 2 ,]n.

yrruaa nr 16o nrir uravfr nrnl,.r o o1nl?arxrTrnrefr nr mrr njr pr qn o - B xJ.J.

lmmune thrombocytopenic purpura (lTP)
q Y 6 4 Y v q vtt , j 4

n1?L1,1tnnntnontfla.JluLur.Jl_hu lTP v\l_t!'161il't?nt1"l'.i?yFlLtnn0tnonr
Vq t 4 vh ra - A
l dlriur u6 o alniri ufr u z i u ufl or qr n n n 6'r fr u un yvir n r ul n fl lYr l o tir r ar n r5r

"[uvn.r r.] fr ffi fr'il r u fi hi fi o r n r a u6 o n o o n ?u r ?.i Lrfl il {6 1 il'r ?n"[#n'r afn tn d'r udJuc

ut corticosteroids (dexamethasone) 4 iln. Un 6 18.r. yrl.rlrnonrdannr'r rurj

fii fi :l ru rar rfi o n o o n ?u Lr?.: ar r n u5 o o r q ril uoium er fl fi r fi i Fr rri u rd o nr o o n"[u
-q

n r o r u? o yn t r F uo r ur a un vr {o r q 
"f r ril u fr'o r"[r]'r n 6 n r d a n r{rr {u ri o un r avir

emergency splenectomy ra6onrr"lri'flr intravenous immunoglobulin'3 15 36

Thrombotic thrombocytopenic purpura [ITP)

rre riiun{rornrefifinnuruyurtnfifrn s otirt 6o trlt{ e) mrly
d46^6v

rnnFrrnoarll (3) MAHA (4) ornr:ur.i6uo.i (5) nxler?.toilnrlr1.tIm unyiln

rt?'tq?\L coagulogram screening oqluunrurirJnfr

n1ting13'' 38

Plasma exchange lnfl1d FFP uilu replacement fluid #rr1#
6dyy4v4643y4d

Lno Fl tn o a tfl etlun{ L!ils yr.tjtl 1y tnn n Ln o n Fl1 I n t,]uil 01 n't ?tn o n o o n o fl 1.3

d6a'

?urr?.r rrn v,] rn o Ft rn a n ril n.i1 1 O,OOO/n L. & e1.20

Sepsis syndrome hemophagocytosis
qv!'rqt+v- Goic
L s s 1-r u tt o 11 61 tu rl 6i xu"[r,r ni fi r io u a v 60 fl o.i n 1 ? v in 6 nr ufi o nr n'rtuqq

v' .j^ ^ A
rir-l n ufr fr nrafr a tfr o euruer ufi nqr nnr,: v hemophagocytosis fi r fi rr nfi uqr n
Uq

"i^n1?116'{ cytokines qfinrj1{ "l rriu IV-CSF rilufru unvfinrmerrfiflr{orrir-l

oim ar n r rr o.: #il r alura e ai'lh fl ufin rfi erdu'ns!
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n r ain :*r fi q r : rurlri'rn 6 n rd o nr u{r {u ffi o fi fl ry r,r r 16 o n o a n fir.f r ur u
ddlr

in6 nr rd o nr rirn,il 50.000/nL. a.J3r.20

Aplastic anemia

fi e r ailrl#u n 6 nr 16 e nr rrieuiu rfi o fl o r riun r r v td a n a o n fi n rl n fi i fi o
oGAlqluluLno o rno n rll n ll 5,000/nL. il l.t. LLnv 6,000 - 1 0,000/nL. r e.r. rfi ofr'til,r fl

!

n r r a fi uo vfi 16 o nr o o n 16 n rio u ra6o frt{nr il rir 6't-rq 
20' 40' 41

Acquired qualitative platelet disorders
aJ

16'ar nonsteriodal anti-inflammatory drugs (NSAIDS) narflfi bleeding

time aran,ir:JnBuritillfiu z r"virtorrirrlnfr lri"irrilufr'or"L#ln6nrdanufft.r{u

firtri fi fl r; ur u6 o n o o n eu ruar lun rrfl r nir r r.ir nTn l#r.r q nr ur ri o uo dtrio u z {u
a o! Y , v d q Y 6 4 v Y
Lun:ruvrno'rr.r'rFrnonrouFrQ?uflnflrvruvrtLnvLlrLnaFtLnoFtLflr.rflu6-BfluFl'

9qg

vtt u ! 4 q t v oi ia
il 1_l,l a L n ? 1 fl vt tn o n o o n L;l ru tL?.i Fl o { u fl Fl u't o uvl il zu n n o nr ?vt't'i I u
{qq

fl o{ Ln6a 16o pr, nre"L#r6o nr ufi o rfi revfr'rEt*rtnnfr ul#orn'ir 1 0 n./nn.{
nr afrxtm nr a"[#ar desmopressin (DDAVP) ttnr nr e"[# cryoprecipitate s vde iln n

q vtt ' &qyzq
ornl? LuzuillerLun1u Ln''

Ylt AuY-
ry'rJrufitffilil1n4lr thienopyridine platelet ADP receptor inhibitors

Lrny direct glycoprotein llb/llla inhibitors fiqr:rurhXrnfinrrfiooruri:.rriuufia
vvoi4dai,Y.44
il o.i nunl e v ta o n o o n ?uLL?.i Ll.l o ilrltv tn n n La a a nl ?l3.l Flt fl LLn v/u?o :ln11v

16ono onfi nrrJ nfi a dr.:quuatfi orq.ffumerfl fr rfiint6' 6ite-trreatening)e
i,"lunr:virflu unutin':afiqtrrufl# antifibrinolytic agents Bisv{']l

n nr nr :"[riun 6 nr rd o nr r{ar{uo.il 6''?0

Open heart surgery uav cardiopulmonary bypass

n x1 il A or il n n- vrrrta fi nt vr ar
d41. tflflrnon3l1n
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3. nlQvLn6nr6onrir fi{oretfinqrn heparin induced

thrombocytopenia nr a"l"dun 6 n ufi o n rrie.r{ut ruvlfr r.ir fr'pr un v In6 o td o n

n n n a v rlu u n ain rfl uo fl t'r a rr'r *n vur fl t d'uo rl nr fl tei fr 16 o n o o n eu ua.l
tqqq
y d < q 16 

'flr rn ff nr ifr o orlr.t rir n'ir 50,OO0h L r el.tn
d4t44. n'lQvrnnFr LnonTl{luzuFl]-]nFl

n1?;n1*1

t . "[#rn fi n rfi o nr urie.rriu rfi o fi nlr v rfi o n o o n ?u rrlto fl fitri fi n']r x
q

fi nr rl n fi r o r rl s {fl n r e tr{.i fr'o r o r u6 o n o ri'x d'n rq u r r el ril u n 6 n u6 a nr rir n'i r

100,000/nL.N,.J.

z. "[#u n 6 nr ud o n l{a.r {u rfi o fi n r'] v rd a n o o n ?u ue{ r'l x ti'il fi n r e v
q

rn fi n 16 o n v{r m ur n n eo r un v/u6 o fi n cu fi nr rl n fi t e l fl q {u n r e rrfr { fr''l t o.i u6 o n

o tjr.r6'o rqu uufirn 6 n rd a n alr n n'ir 1 O0,ooo/nu.'r:t.

3. ifi' rrp fir fi massive transf usion ta nr n'l r,r6old'ur riu 16 o n ru{{ fr'')

4. Tranexamic acid dtuilu antifibrinolytic agent l'w'jrnralrennn

n r r v 16 o n a o n au uar u dr r.i r fr'n ru nr r.i'r"[qt fro d r { {'n us uo'
q

Heparin induced thrombocytopenia (H lT)
d

fl u oL mnr ?rurlavarr ru5o un v 1 - 3 tn unludtqr ntfr' unfractionated
q

heparin u5a low molecular weight heparin (LMWH) 7 - 14 {u rrriorqifinu5r
, & v hvv t 6 u d d 4 L r y

nalu n1 LFI fl ttl ?lt l]1 n ou Ln ru?l nl ?'lussfl r'.l o tnn n tn o nn n6'i Fll n'l1ao un v
o6ooYtvdd4!.g"o

50 fl o.is'tu'rurnn n tn o n LrlJ F}uel& nL elnle vo:l ta o Fl t?\8.1fl u*

ntaflnurse
'1. uuor heparin vi'ufi
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2. 6r catheters rlntfinrfirnrfio!frcu heparin oon"lri'vrxor
q

- ! av 6 3 4 v
3. rafin16a{nra"Ld heparin "lunre flush 61ilrj1tnnounls1n

n1?Anfl'r

+. "[#ar darbigatran u6otr lepirudin tlvtu

6ainllvtndnldoncirqrnst abciximab uavsl direct glycoprotein ll./lllba
.i

inhibitors au "l
4 t v | & oqe

'v\ u o 1r n n 1 ?cuil avilr ruio u n v 0. 5 - 2 fl r n 6i l.J f, n r a.n a n virlri'fi "i't uc uqq

d d [q,
rn6 n rh o n nirkirr n 1 6 o nir n.jr 1 o,000/or. rx.3e

n1 rf,n :41 1,1 u n a 1 fr'ufi Lra vh.l'r n 6 n 16 o n r{a-r riu
q

6a5,i
n1?r tna o tao n n1q'] neJ''l na ilou 8l

jj
ar ou'l vr orqvirlri'1fi nn1e vLn6 n td o o, ntr 1fr'un ntlflun1e1{fi 2 nI ?

*v h 'a - ! v v v d
1,l fi Ft fl 111 L1/ 3.J1 Ler LnU 7 ?U Unvvr 6{6 eril n Flemull

qq

nT fl{d z ardarquiluarrunsa{n1lstn6ot6oorFt81tt

Abciximab

Amrinone

Beta-lactam antibiotics

Carbamazepine

Furosemide

Ticlopidine

Trimethoprim/sulfamethoxazole

Hydrochlorothiazide

Nonsteroidal anti-inflammatory drugs

Phenytoin

Procainamide

nrslslaEora:druUs:noulafr oourutHur:au

Quinidine

Quinine

Rifampin

Sulfasalazine

Sulfonylureas

Valproic acid

Vancomycin
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Heart failure thrombocytopenia

fl ln1evdil?vxrrufo a n y 20 - 30 r or ri'rh rfi fi nr r yfi'r"[e fr]r run r
lur,rooirrntenri'r"[q.iruruinfinr16onrTnqyonrartrierrn tri.irri]ufr'orl#

v q i^ qv c 4 ; 3 q ytt Aqv- y
nl ??n lyr L a 1 n 1 e vu L n n s 1 n n 1 ? LI r n n n rn o Fl L?\ e.ifl u Luzu 1l I El yl 

L n ?L fl 1 n ?y r] u

nr efl r d'rr otr.i'r"[s, nra"lrinr u r{rtrJluran o or rd a n unt putmonary rn yn1 e y

passive congestion tol fr'l uuaveirartn

9tt d d A

,.ril? 8r Nv rt{ rtJ n tao nfl 1x

^ 61 y 6 4 v y A u u 4 a r o oi
1'! q 1 ? CU',t LU L n n n t n o n t1l 8.t I u Ly\ o 1l o { n un't,t y t n o n o o n zu Ft 1l n Fl t8.t o

o 6 4 6 t ty vr 4 r 
' 

{
slueuLnn n raoFt FllnQ1 1 0,000/nL.;.Js.t. rrn n1r.ril?fl ilJr1?ym1{ "l runlu
e'urfr'rfl16'rri nlevtfionoanfrnr-lnfi flq{flnreLr{rfr'rroru6oorrl^nrlnfi 16'ilr

. y 4 dl,jva & qy-
fl 1 nlunl?111't',tUfl O.i Lnn n Lno fr er Lfl trl n t"xo nl,lv hyperleukocytosis Lnal

nrrvirri'nrnnr: 1#fl antithymocyte globulin, mucositis, cystitis, acute

graft-versus-host disease, veno-occlusive disease, fr'lvirtrufrBrrlnfi .l'ruou
d 4 qv 6 4 y y ! . 6 4 3

Lnnntnonnnn.iou't'itlFit?t Ft,t?11,1tnantnontl,.tfluLiloslueutnnntnonn't

n.ir 20,000/nL.il[.r. rurifirfrnr,:y16onroonfiar]nfrfiaurrxrfinduurdrnrre"[ri'
d4vv!

Ln n n rn o n L1 l.,l 1t u L?\ o Ft.t ?y fr'l un 6 nr 16 0 nlfl ri',t r n n,i r 50,000/nl. I x. 
o3

ett a o 4
ruil2EJusL5\t{UAOUo

fi s r r rur'[#r n d nu 6 o or irie.r qiu r fi o fl e r n'ur 1 e y r d o n o o n fi n r..] n n^ r fi o
o64iqru,rurnnFtraonF]ln.il 10,000/n:-L.xu. flnL{u"[ufr':-hflfiri]uxyL5.in?yril'ry

:l n n r,: v fi nr a mr ur o r rt n der y u5r Lra y n 1 n.i1 s yfi 16 o n o o n run v rirl r a fi e.r'

performance status tri fi nr r efi qr rrurl#rnfi n rd o nr mi:.rriuifi ofl or riun rc y
4 a , oJ 4 6

rn o pr o o n zu n rl n n rH o"l-r u1 utn n a tn o Ft Fl 1 n,t't 20, 000/n u. al t.43

nrsl8lafr orra:d:urjs:noulafr ootirurxu, au

(6
tr?
q

(3
6
(a

IG

(d
F

-(!d6
rErj

e"-Eit
G

alr
C
@
cd
6
@

TG
Di
(!r
E
=6(F
G
T
(d
tr
la
C!

;3
crGrF

G-tr

The Appropriate Use of Blood and Blood Components 89



{6
E
?q
(;l
q
(d

IG
q
@
F

-ciJ6
[6r
(r
Cc
!)
@

a
C
C
@
@6
e

{G
t)(r(.
C
;t
q

(F
Gea
@c
l,(P

?
Fe.E

lF
t

@(-c

YA
tondl?a1{o{t

1. Visentin G, Liu C. Drug-induced thrombocytopenia.

Hematol Oncol Clin North Am 1997:21:685-96.

2. Aster B, Bougie D. Drug-induced immune thrombocy

topenia. N Engl J IVed 2OO7:357:580-7.

3. lVurphy S. Preservation and clinical use of platelets.

ln: Beutler E, Litchman t\/, Coller B, Kipps T, eds.

Williams Hematology. 5'n ed. New York: McGrow-Hill,

Inc.; 1995:1643-9.

4. lVurphy S, Litwin S, Koch P. The indication for platelet

transfusion in children with acute leukemia. Am J

Hematol 1982; 12:347 -56.

5. Duquesnoy R, Anderson A, Tomasulo P, Aster R. ABO

compatibility and platelet transfusions of alloimmunized

thrombocytopenic patients. Blood 1979; 54:595-9.

6. Sacher R, Kickler T, Schiffer C. lt/anagement of patients

refractory to platelet transfusion. Arch Pathol Lab lVed

2003; 127:409-14.

7. Slichter S. Relationship between platelet count and

bleeding risk in thrombocytopenic patients. Transfus

N/ed Rev 2OO4: 18:153-67.

B. Slichter S, Davis K, Enright H. Factors aff ecting

posttransfusion platelet increments, platelet refractoriness,

and platelet transfusion intervals in thrombocytopenic

patients. Blood 2005; 1 05:4106-14.

nrsl8[afr ora:druUs:noulafr ooututxur:au
90 The Appropriate Use of Blood and Blood Components



9. Nuttall G, Brost B, Connis R, et al. Practice guidelines

for perioperative blood transfusion and adjuvant therapies:

an updated report by the American Society of Anesthe

siologists Task Force on Perioperative Blood Transfusion

and Ad.iuvant Therapies. Anesthesiology 2006; i05:
1 98-208.

10. Heddle N, Cook R, Tinmouth A, et al. A randomized

controlled trial comparing standard- and low-dose

strategies for transfusion of platelets (SToP) to patients

with thrombocytopenia. Blood 2009; 113:1564-73.

11. Duquesnoy R. Donor selection in platelet transfusions

therapy of alloimmunized thrombocytopenic patients. ln:

Greenwalt T, Jamieson G, eds. The Blood Platelet in

Transfusion Therapy. New York: Alan R Liss; 1978:229-49.

12. Freedman J, Hooi C, Garvey M. Prospective platelet

cross-matching for selection of compatible random

donors. Br J Haematol 1984; 56:9-18.

13. British Society of Haematology SH Guidelines for platelet

transfusion. Transfusion tt/edicine 1 992: 2:31 1 -8.

14. Gaydos L, Freireich E, Mantel N. The quantitative relation

between platelet count and hemorrhage in patients with

acute leukemia. N Engl J Med 1962; 266:905-9.

15. National lnstitutes of Health Consensus Conference.

Platelet transfusion therapy. JAIVA 1987: 257:1777 -BO.

(6
E

?
6(3
6
(d

{G

(a
d

-c!J6
!Er
:f
Orrc
)l
GJ
a
C
c
@
(a
q
@

IG
D
c!
C-
E

=6
dF
G(Pr
@c
)t
(l!

?
3
(!-E

rF
@rc

nrsldfaEo na:d:urJs:noufafr ootirurxur:au l

m" npprop 91



(6
tr?
q

(B
6
@

{G

e
d

-c!J6

!Et
3
c!-tr
))
G

i!a
C
e
@6
cd

itG
Derq
=6

{5
Ge
T
(d
c
D'
to?
F
(!

as
r5

cc

16. Schroeder M, Rayner H. Transfusion of blood and blood

components. ln: Lee G, Bithell T, Foerster J, Athens J,

Lukens J, eds. Wintrobe's Clinical Hematology. 9'n ed.

Philadelphia: Lea & Febiger; 1993:651-700.

17. Royal College of Physician of Edinburgh. Final statement

from the consensus conference on platelet transfusion

1997. Transfusion 1998: 38:796-7 .

18. Ancliff P, lVachin S. Consensus conference on platelet

transfusion: trigger factors for prophylactic platelet

transfusion. Blood Rev 1998: 12:234-8.

19. Rebulla P, Finazzi G, Marangoni F, et al. Threshold

for prophylactic platelet transfusions in adults with acute

myeloid leukaemia. Gruppo ltaliano lt/alattie Ematologiche

It/aligne dell'Adulto. N Eng J Med 1997:337:1870-5.

20. British Committee for Standards in Haematology, Blood

Transfusion Task Force. Guidelines for the use o1

platelet transfusions. Br J Haematol 2003; 122:10-23.

21. Samama C, Djoudi R, Lecompte T, et al. Perioperative

platelet transfusion. Recommendations of the French Health

Products Safety Agency (AFSSAPS) 2003. Minerva Anestesiol

2006:72:447-52.

22. Stehling L. lndications for perioperative blood transfusion

in 1990. Can J Anaesth 1991;38:601-4.

23. lVcVay P, Toy P. Lack of increased bleeding after liver

biopsy in patients with mild hemostatic abnormalities

Am J Clin Pathol 1990:94:747-53.

nrsl8[afr o rr a:druUs:nou [afr oodrutnur:au
92 The Appropriate Use of Blood and Blood Components



24. Hunt B. Consensus conference on platelet transfusion.

lndication for therapeutic platelet transfusions. Blood Rev

1998:12:227-33.

25. Downes KA, Shulman lA. Pretransfusion tests. ln: Boback JD,

Combs MR, Grossman BJ, Hillyer CD, eds. Technical manual.

l6'h ed. Bethesda; MD. AABB, 2008:437-63.

26. British Committee for Standards in Hematology: Working

Party of the Blood Transfusion Task Force guidelines for

the use of fresh frozen plasma. Transfus Med 1992;

2:57-63.

27. Faringer P, N/ullins R, Johnson R, Trunkey D. Blood component

supplementation during massive transfusion of AS1- red

cells in trauma patients. J Trauma 1993; 34:481-5.

28. lVannucci P, Federici A, Sirchia G. Hemostasis testing

during massive blood replacement. Vox Sang 1982: 42:

1 13-23.

29. Reed R, Clavarella D, Heimbach D, et al. Prophylactic platelet

administration during massive transfusion: a prospective

randomized, double-blind clinical study. Ann Surg 1986;

203:40-8.

30. Hewson J, Neame P, Kumar N, et al. Coagulopathy related

to dilution and hypotension during massive trans fusion.

Crit Care Med 1985; 13:387-91.

31. Staudinger T, Locker G, Frass M. Irzlanagement of acquired

coagulation disorders in emergency and intensive care

medicine. Semin Thromb Hemost 1996: 22:93-104.

nrsltifaEona::{ruUs:nou [afr ooururrur:au

(6
E
6(3
6
@

TG

e
F

-crJ6
!Er
J
(F
Cc
)B
@

iil
C
c
@
e6
(d

!G
D
c!r
C
F
6(5
GG.
=@c)t(F

;
c..B

r5
G(.c

The Appropriate Use of Blood and Blood Components 93



(6
tr?
6

{;36
(d

!G
(d
F

J6
!Elj

(r.r
tr
t)
G

iil
C
C
(a
@6
cdtc
,t
c.(.
C:
E

{F
Ge
T
cdc
ai(F

:I
Fe.G

)F
G(-c

32. Consensus conference. Fresh frozen plasma. lndications and

risk. JAIVA 1985; 253:55"1-3.

33. Gazzard B, Henderson J, Williams R. The use of fresh frozen

plasma or a concentrate of factor lX as replacement

therapy before liver biopsy. Gut 1975; 16:621-5.

34. McVay P, Toy P. Lack of increased bleeding after paracentesis

and thoracocentesis in patients with mild coagulation

abnormalities. Transfusion 1991 : 31 :164-7 1.

35. Shetty H, Backhouse G, Bently D, et al. Effective reversal

of warfarin-induced excessive anticoagulation with low dose

vitamin K1. Thromb Haemost 1992; 67:13-5.

36. George J, Woolf S, Raskob G, et al. ldiopathic thrombocy to

penic purpura: A practice guideline developed by explicit

methods for the American Society of Hematology.

Blood 1996; BB:3-40.

37. Berlot G, Tomasini A, Silvestri L, Gullo A. Plasmapheresis

in the critically ill patient. Kidney lnt '1998; 53:5178-81

38. Beutler E, lVasouredis S. Preservation and clinical use of

plasma and plasma fraction. ln: Beutler E, Litchman M,

Coller B, Kipps T, eds. Williams Hematology. 5'n ed. New York:

IVcGrow-Hill, lnc.; 1995: 1649-63.

39. Alving B, Spivak J, DeLouhgery T. Hemostasis and

transfusion issues in surgery and critical care medicine.

ln: lVcArthur J, Schechter G, Schrier S, eds. Hematology 1998

The American Society of Hematology Education Program Book.

Washington D.C.; 1998:320-41.

nrshi[afr or r a:d:utJs:nou [afr oourutxur:au
94 The Appropriate Use of Blood and Blood Components



40. Anonymous. Royal College of Physicians of Edinburgh

consensus conference on platelet transfusion. Transfus

Med 1998; 8:149-51.

41. Sagmeister lV, Oec L, Gmur J. A restrictive platelet

transfusion policy allowing long-term support of outpatients

with severe aplastic anemia. Blood 1999; 93:3'124-6.

42. Brown R, Thwaites B, Itrlongan P. Tranexamic acid is effective

in decreasing postoperative bleeding and transfusions in

primary coronary artery bypass operations: a double-blind,

randomized, placebo-controlled trial. Anesth Analg 1997;

85:963-70.

43. Schiffer C, Anderson K, Bennett C, et al. Platelet trans

fusion for patients with cancer: Clinical practice guidelines

of the American Society of Clinical Oncology. J Clin

Oncol 200.1 ; 19:1519-38.

nrsl8[afr o rra:d:urjs:nou[aFootirurrur:au

(6
tr-a
q

(nI
q
cd

{G

(6
F

-c!J6
!6rj

(P(.ct)
G

C
G
(a
@6
e

{G
D
c.
C
C
T
b(5
Gep
(d
tr
))(tr

;1
F
c!-E

l5

rc

The Appropriate Use of Blood and Blood Components 95



.i u u 6 .l 4 ua
uytyt 9 n1t'tuqaEJ lrastn1Jl ltnnil rao nq n nu [unl?u

vr1{ r(-u6nrar rrrdor1rl rd utfi nfi ro d ua e rou6 meo r fi u
Diagnosis and Treatment of Thrombosis in Hereditary

Protein C, S and Antithrombin Deficiencies

taifi1dnnstaei uwniufitutut fr#rfliuti
Nongnuch Sirachainan
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f,1frAfl51tat UnneM{yna1 lvt2tila cxudNqnfr
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flo{rfion protein C, protein S vr?o antithrombin frerulruqrifinl?ninltv
q

nror protein C, protein S unv antithromoin"[ufr'1rJ']EJtrflvltlt6'tJoun'jrilrvlvrt
- -&ntveurtnrr.iu l,,,tu protein S deficiency f,"u^, 12.3 protein C deficiency

floflnv 8.9 rnv antithrombin deficiency foflnv 4.7 told'lileufrfinrov
U

d a ; 4 -&
nN Ln o no n mu' 01 n1?tL6 Fl.lfl o.iJtl cvn N tn o n o n nufl unlt1uotfl o'i n1?0'1 fl ?io f)qq

vn.i lTunn ??:.r ai r u"lra ni ril u{ fr n autosomal dominant ltn v ri': urio u rii uq@

autosomal recessive

o1n'rrltdn{

{'rJ r ufi fi nr arir ry o nurrrTuqn a:rtfi n homozygote protein c raSe

protein a" 0"0","n", svfi o1n1?ttn nrtorhr u6onqnfr'u purpura fulminans
v ,-. d
fr'rrrrinrlnrriLt?nud{tfin rirrflusfrn compound heterozygote protein C

u?o protein S deficiency qvLtnFr{41n1? purpura fulminans"lut'::.lflruen rfror

i 4 - aY o q ya 4 4 4qr n6 er rd o n q n fr'ufr t'u oemis vir"lri'rfi nrnrmr n rd a n il rd o Br o o n ro vn1 ?nll fl
&Av

flo.itfrotfo ttovd'1tilu heterozygote protein C, protein S ra6o antithrombin

nrs18lafr o rra:d:utjs:nou[afr ootirurxur:au
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YA
deficiency sv[r6 Fr.iolnrenrfli urn rfi oo'rr] 1 o - 30 fl llt-lnrrvha.r 16o nq n fr'u
qoZo40'4iqr
LuFtl Lruu'i Flr.t''l tl.iuao a rao n LrFl.i tLa vun o n Lao n n1 Lxu un o Fr tna nil LLI

&
rdrrnrorairurirr l (ischemic stroke) deep vein thrombosis fiornreile n

y4rd
ll1il ttr].i ?ou 1J?teil$Iu fl't ou't'itqflLl,lau

Vt

uo n s 1 n fr "l,u{'rJ r a r 6 n 16 n or q rio a n.jr I fl fi fi nr e vlanr fr n rfi o qu u:'r

olq?\! purpura fulminans luolqrnnrtv acquired protein C raSo protein S

deficiency

Y la6
n1 e n 31q fl 1.1 1,1O.1 U0U n n1 t

n1?n?rsurfl q6'u rfi ur nr,::vir"lufr'r.]r rfi fi rlruurhe.r rd o n o nr fr'unir *en
!uq

q , A y 
^ I 4 u 3 - s { ,d

LFrfl tsv!'1vo fl't.tf i n1n1?tn aoil tnono n FtuuuLn n LFrfl LetSt6r LuFt

1 . Complete blood counts (CeC) "[un arflfi ufi nnr': v6 a.r rn*o nr q n fr'u

oir ue uan n or q vir"l#rfr n nr e"[d'tr] t o r rn 6 n rd o n vir"[#fi "ir ur u rn 6 n 16 o n nr'r

2. Coagulogram

nprr dun.irrlnfi tnrunnir APTT ratio fr'r#oun.ir 0.9 r.#onirs

APTT < s'n ul o 6rfi ulu d q v fi n,: r x lfi fl { ri o nr : ifr n 6 e.r rfi e pr o n fr'ura6 o n r en d:-r

dt6

LllUT1

3. Anticoagulation proteins

- Protein C activity tfla{srn protein C vfrtrulnunl?uqnfi.i

n1??i1.r'ruflo.r factor V unv factor Vlll

- Total and free protein S activity tflolqrn protein S viruri'rfi

lilu cofactor acrrir-r protein C "[unrevunrtirnrevirrruflo.i factor V ttnv

factor Vlll

- Antithrombin activity tfl otqr n antithrombin virrarirfi raq nrtll

nravirrrut o'r thrombin uav factor xa ln ufi heparin uilufr'r n ar {'urJfl ffi ur

4. D-dimer n'r :.rT en"l,{1fl u screening test "[uar afi n t d'tnr t v6 x ud o n

qnrfr'u lnnfinir sensitivity utnv specificty founv 85 - 90 ttnv 50 - B0 n1el
,i, ,s

n"r 6'r-l drfi e.r1 n n,i1 5oo un./x n. uyir frls nrn ufr nqr nnr,rvh e.r 16 o n o n fr'ua.r

nrsl8[afr orr a:d:urJs:nou [afr ooururHur:au
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v
ttu?m1{n.rt6nr{1

1. nlrinulrorrlsvrd

n r e1d negative pressure dressing vr dr q r nvir nr n 1 il n yor n ea flle Fr

;^ v y 'o o 6v t T '
vtr.t,tutJ.inoflurrnnounyLd'v,lolur (sterile sponge-like polyurethane foam) fi

&id
,'r1un1??.rlLfro viilrLurna"[udx.i 50 - +OO t*rnraou Lrnyil,t nasogastric tube

6r r 'o .n,uuqya Ay y A & y v
rrfrLul,^'lo.ru't (LnnnLy,.t?ytFnutl{1o.i6'tflrvie.Jflu) ttnxnnetn?fly!a16Fln

n1o nasogastric tube l{rrilunr6or suction r?tfinrma.r6'u oo s.Js.J.il?oilLLny
,;nioal rfirrilu 80, ioo rny 120 r.rt.:-leom ud.:qrnrenrrirutll 12 LL y 24

-s ar oai t oqy . &T'tLtr.t Ll_lnu1LLzuaun 1 - 2 eu n1?FlLLnLLzua.]6u?\uqrl,trluuzuararflti.Jdu

tri6'ervir sxin gr#
2. n1f,;nulufiamoruuu

nr ehXd rurl ry n o ltn fi n vr nr ruvru lnr r"[# tresh f rozen ptasma (FFP)
dq e 4 q v Y d v 4

,.r il s s fl n1 ? Llfl 
': 

m tfl o'i tn a F] il s q fl F1'tun1 ? tLlj'i Fl tfl o.: Ln o F] Ltn yil qs fl n ya1 fl
o'aaq!-r4y6ua
nNtooFtFl?u?tnrurt Lu?'tflyt6.i6uo'trlrI2y?\?o{!ssflm1unltiufl{rt,]flo'i[fioF]

q

firflulenvnruTuqne:ar triu homozygous protein C vr6o protein S deficiencyq

AY€va4
11tL6Fr.:otn1?Ft.tttFtdtJnlytttnu6.itnft uro compound heterozygous protein

C r,16o protein S deficiency fiunnrornra"luttlfluen 1# frp 1O - 15 er6./
. Z "!s I - v v d v 4

nn./ni.r iln 8 - t z t'oTell3 sy"rir fl rfr srfl ssir.l nlunr?itr{ nero{ Lno n "[# FFpq

Yk Vv a,< ! ovoqur'itlrfloruld t Tl 6tu?a.rhi,fru warfarin urnyriofl 1 rJilavtvvi'r.tro.:n1fl#!q
x r-i S a vtt , q ya

v\nl6er1oo n Lil ueo r 1 Ln anr:ni n fl 1elCIt n't?11 o{ ruilr fl o u't.i Lnnt n 618.tlf n

fnvtri'rJra homozygous protein C ra6o protein S deficiency frcunre"l#fiu

warfarin uniurrnv FFP 10 Nn./nn. d'rlnnri'ny t nril'
q

"[uarflrf]u heterozygous protein C, protein S u6o antithrombin

deficiency 01qfi s1?rur"l# rrp un$uu"[u?vrvfi finr,:vder16onrqrrfr'u

uduLilnu runv"[#ur anticoagulant tfr nrdnyiofr ufl r warfarin riail:ye.nru
4 A qv da Y a -l 4 uq v i. -3 tFlou LLnvillql?il't Lual mno nfi t m n1 tn nnil Lno Fto n Flu Luot u,ty1161 Frru

rqiu aila.: r,r'r'[s
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"[un ani Dtc sl nr1 ?vlanr fi nr ufi'oquruar ri o"[#rfr ornr o y purpura
!

fulminans tf,otqrn acquired protein C r.r5o protein S deficiency 1# rreparin

a,rerfi'L FFP 1O il0./nn. yn 12 d'nlllr qun.irsvnrt.lnrernrcvtrnfiorrfr'o
qq

u'tu 7 - tO {u4:lqefiufi antithrombin concentrate, protein C concentratesq

qY tYtt -i ,u1l t+o r O 1 q

Llrvr Ft ttvt u tLn ri ]_l,t fl vlfl 1 Fl tLm fi { Le.J eJ q1 u u'r fl Lu1-] ?v Lvr Fl [vr r]{
3. nrel#n'rrj6nurmrrrYuonrailq

Homozygous r,t6o compound heterozygous protein C raSo

protein S deficiency fitfra'rnreher16onrqnrm'urfindur6rfr'lurrid'rlnrr,l'uenfi.l
q

dr du d da 4 
^ 

Z dt y
fltliltt?n ].Jortflmt'{1'{an1y\ttnyt6u{,lm6.i }.JLon16tnnfl1 nlr?nulq'tLilunto,lqs

orfr'an'rel#nreuoruuyruriluunnu nr'rriunramarqurncrerfinr.lnfivngnTuonaaru
.! y u yt o n u 4 d 4 a yy j

ufi o il o r riufr'rh fl a r utu il Lu nr e o l n ir 6 r fr nr m x rir nr ru rfr olri'{a r n fr n n fr'o.:"[u{u!!

n 1 ?e1 { ur.'r uFr a o:.1 nr ir ri et:.1

nrsftilafr o rr a:d:urJs:nau[anooururnur:au
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ililfi 1 o nrahllafi n"lunmstrnasor nfr r naarq

Blood Transfusion in Bone Marrow Failure
4 v 

^ 
d 4 v a 

-*Hfl 2 Et d1 d n n s1 ? et fl u La n u ry i uyw Et u ry is un i1 n.t Hidid d

Chantrapa Sriswasdi

tai Fn d n t1s1 e i fiu n n ut et uw n ii ils il * eniiani

Wichai Prayoonwiwat

nlQv bone marrow failure 6onr,:yfitrLn?yonter6t;l1?n6f1.1
a

"fi Br 16o nr urx rfi o ufionlre rnyrnfi n r6on zun6o irnd6'.rnair,rn nnrvirl#fi

.'ln1rflo{tnfrnqrr 16onroonirfl LrnytraAnrdo nruranrotnl?rfi nnlry
q

bone marrow Failure filrnxru' ' nr'rmraxfr 1 nr?inu1narrfifirf.^*
,trAv
r 6 o.i 6eun o n1??nre1 fr'uru n L"riu nr e"[#r.]r rn fi rir:ln flr riluly rS.: u6o1#

, 3s y 
^ s a & d o | , 14 q-l'ts.t't t:tr o LTn n 1 rn nqr n [? n Fl f] LI 0 uio nlayrr:Ja n nt u LI nry or n Luer u

aplastic anemia ru ri n r :in :r fr rfr ffru 6 n ri r urafi l 6 e nt ain tn rl ay fii.L rJ ey nr or
'" n Er n 1 ?"[#16 o a ui o n r ur] r, n 

" 
ui^ fi n u rr uu ufl nr u th n ? y n nt ar vir.: r uqq

" & r < q y4 4 r r s o !
.u:-lu n rr rils y n nr e n{ n1 rLu ra o nr uSon ruilry n olInfr n rfr ot n rryurl ruur

<Ad436d;
rfl 14F191.1 tnnAtnOFlm1 LLnylNntnOnfl 1eF]'l

nrsl8[aBorra:druUs:nou lafr ootirurnur:au
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n1e1{fi 1 dln nta{ bone marrow failureq

il

lnherited bone marrow failure

Fanconi anemia

Dyskeratosis congenital

Diamon-Blackfan anemia

Shwachman-Diamond syndrome

Acquired bone marrow failure

A Hematopoietic cell defects or injury

Aplastic anemia

IVyelodysplastic syndromes

Chemotherapy or radiotherapy

B lnfiltrative marrow disease

Lymphoma

Leukemia

Carcinoma infiltration: CA breast, CA lung

lnfective infiltration: Tuberculosis, fungus

nrsl8fafr ona:druUs:nou [afr ooururnut:au
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nrtl#uriordaolua{ (Red blood cell, RBC transfusion)
v r .iaq vl - -a^- l^= ^^^- 

4 v v

{'rJ c ufi fi rftx r,lrtr n ry nr n fi nr rl n fi nr afn u'r r{r nt.ry 6 a n1 ?en E Fl u tu rl

rri u frr ril uq r n n r a fi n rfi el#u r n r r n r ru q r,16 o fir r,il ur v 15 fl ri'i nr fi rir rln fn ur

I",l1il"Ifr nfl o.1 ty i5l ra6ofir til u aplastic anemia virnrerl n nrir flhnev n n

- .j -, ^ 
4 q14 "l ","'i"'l^.' ^nrao+i,iu?llvrLtlu{uolEutt?l raSoh}' anabolic hormone lu{'rJru aplastic anemia

filriquruasu frlrrfisyfinrefnurts?{rvts'rus'i"LuL'r'rten uiniri'r-lrurinuh'rqj

f,inxfrotfnry-n-leyfiirlevnro{ tnunra"l#rfinr16onirrxlunl?rfin1'lvtnfrmqr'l

fraris#[unra"L#ufi n tda o runr

1. fiOrnrefirfrnrqln anemia rriu fi,:"lq6truae uoLtuflofl fi{o1nra

ll r n rio udufi'! e y n'u t o lEhln 
^ 

fl u rLo y 6 n. * drrg. u, u I fr'lh u 4'rJ'l u fi fi r v 6'l

ilel1n ofl uivirrilrl#o a.rr nn'ir 1 0 n./n n. 1il fr {aLir;fflunrr1#rd o n fi I ufrqv

^, J av vA oi

il or nreuol tl,luo U LY unil 6'l tu m ou

2. ?yfr'Lj Hb U?A Hct 1nrlrifiornl?s1n anemia odrl'fi'nriqu

fillri fr n r efi n ur fr I a y fr'1fi rir u#n fr'o.:"Lr,i,rd o olu(rJ r u chronic anemia

n1 ?fi n 81fi fl I drt 6 lt6'fi 1 o,i TRICC (the Transf usion Requi rements in Critical

Care study)a slnlltytylFlttFtulal tilu large randomized trial finrvln{x{'rJru

"[u tCU 01 q ? n ??a.t ur.i t i{l un ol n { r 1n un 11#16 o or rfi o av d'ufileltn afr urir n'ir

10 n./ora.uA a 7 n./o)d. rinn1?finu,ryll'itoneT rfiufrimlu S0 iu r'lU4{"[u

ry'rjruffl"ri'r6onrfio Hb riofln'jr 1O n./an. ellnn'j1 n{elffl#ufionLfro Hb

rioun.jr 7 n./ott..nrn{e4ndnvlfiu'jr ffO fr'lrrri 7 n./on.dutrjry'r-Joun13l1?n

o q]lfr' urais r lfr nr n'r n vi n q"nr s1 n n 1 ? t6 Lil'l u s 1 n nl rA n tn drir q v riJ udugr u

nir"lri'r6 o n"lury'rJ c t bone marrow failure 16' o tjrlrio utri nr o e"[#r6 o or fir

I O rvi r rfl r,16 o elr n n'j r 7 n./ ota. rr ri rillri fi nr afi n ur av 6'l oir q n fi fr'a':l#

rfini6onuo.l
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tu0rlro{rilnrnanuo.t

1. RBC tiil'tu bone marrow failure nral#r6onrufioufrl
!

u tv I a
oxygen-carrying capacity LerFto'in1?tv,iil intravascular volume LltStounn+l
vr !a <
t'111,)flvrNtnonoon"* 

' vtt , xv2. Leukocyte-reduced red cell rflotqrnfr'rhtn{:.rfifr'otn1?nrflfi

ufi onrr-iou ornrfi nrr1ryurl{qrn nonhemolytic febrile transfusion reaction'

rfionnnr,lvflnrcrl#rfionfrfrnT anaorsurfio16onrlrriluriofln.ir 5 x t0'
4- 4 qv 

-; v 6 4 v
r{CId'Z u5o L{ RBC fr rq n ra.J n rno nrleBonne Ernl?fl uuun fi {fi uin rfi onfl r,r

rlurieun,jr 1.2 x iOe u"rnd r.iaytutf{onewo{nrfl# teukocyte-reduceci

red cell 6onnnrrtfinr alloimmunization rio HLA antigen fitrirrfinnrtvfidu
qvfizuorionre"[ri'rn6rr16on rrrifr'o.rnor.iru,:ureinrrfioo,lrrr]urfouriofln.j'r

5 x 106 cetts' tnuld'tnnrotfiuilu 3'd generation dr4ut{rL?nr:tnfimuvi.r

{r A 6 1 &r'r ?n zu6 n ai,: url evn o rln fi n fl1 iltfu z'nfla fi n air rdn ur an rd e nlfl ni
ai3. rafr n lfr rr nrahi'rd o nqrnrur fr fi riorr or fr'rlc u rnervols rfr nnlr :,

graft-versus-host disease' uunulnfl{'lhufirflJu oln" *rrrow failure qtl
aptastic anemia nr et6'i:: rd e osr n rU1 fi fi #orq vvfr"[#nr arJ q n rir atl nrrn r r

u v h 14.
LFtr{n L:.rFl"

AV
n130t n 0t1 tJ rJa n1t6n1*1

1. 1 sfrmro.r RBC 61er'r?nlfr:.ravd'rEtrtnnfiulfr' 1 n./nn. u6o{
B arrt n nr? m rfr x 3% "[uriil r fl ,i'Lu ni tn trri n fi urdrr,r frr"Lri' nec tri.r'r uil u

{q
Y u aq S qY4 Y Y vqYA Y
mo.iFtr,tsFt?vFrllflLilLna!uun.iq1n[utnoF] nlqvFl?,tsFto.i?ovn.lLytnonl"Ln'J

z+ t',rter.is
6 4 q 4 i ao | ---u 

u2. t8.J A Ln O Fl rtFt.i Luf u1 Fllf too Flil a1 Fr ?.i{1 Fril?v8r1 ru 57.7'ru r.r Lun r

t 
^v 

6 d ' hy v 4 o r

rln fr d'olnrarfi n u6o n unrr 24 ua./ iu ufi o nrt{evfr'r rfi o nlu:r.rn'r a svfiu
6 v, Aa t q

lurYrl r ufilil 61 s+r ?crfl i1.i rfi n rd o nrtfr'rn Er fr'o{ nrr RBC 2 sfi m yr n z ffi)at:i"aqq

J A  nrs18[aForra:d:urJs:nou[afroodrurxur:au
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6v 6 A
n15 [Utnanlaon

do rir flunr ahft n6 n rfi o or

n r :1#ln fr n u6 o nr u ri fr'r.l r utr n a v n n vir { 1 un n 
^.: 

fi {o :-i r ;i'lu n r a1#{$
4 rr r^

2 Ltltll Fro' ''

1. nrr"ld'rfi ofl orfiu (prophytaxis) nrarfi n16onoonfiAuu?'i

,major bleeding)
avA2. nr? Llir?\on1??nu,l (therapy)

nrehhn6 n rda or rfi afl at nu (Prophylaxis)

:y u v ua n #tl o ufi fitr n a v n ntrivix'r u ai eu"[u nj q v1#un 6 or ifi a or rfi o!{
l, ,oi a 4 ;rirn.ir 20,000/nL.er;.r. LrnreroNnr?flnrnr?\;.rfiu {oilrfflunrrlfi'rnfinr6opr
A v - o- &

"y,,lo!o.inu l.lFt.iu

1. avd'rrn6n16onriofln.ir 1 0,000/aL.er:r.13 
14 15 16 riluxrnesrufi

q v 6 4 A y v 4 q vrr ai
ly Lu Lnn n tn o n tv\on1?fl ot n'uud o nr o onlur.i'rl r r bone marrow failure fi .:

U

xr nr egr ufrLdlun ra i5 o lx?n'r rn v.ff.: n q 19
dd

6 v " Ju ,< <
z.'Lur'iil r Er fi1ri fi 16 o n e o n o r n r ? Fr r fi q yl'ri'rn 6 n rd a n ufi o a y n':.r

!

.n6n16onriofl n.j1 5,000/n!.a.tl.r. slnnlrAnBlro.t Slichter [ny Gaydos
f,,4,
vrnrrrnram?rs rno nsr n oqql?y (stool blood loss) svarn.jr nrur.ln fi rfi a

d 4 a vtt 6

.n fi n ra o n'[urir] r r rir n'ir 5,000/0 r-r. a.r :J. "'''{
6 v' ;,g. "lufr'ileufr fr rn6nr rde nr siln.i1 < 20,000/n!.].Jr. qylr},unfi n rdarr{

Avv+v'

"fr o fl or ri'u ud o nr o o n flr 
fr'1 

il r a fi :1 ry rar 6 um I rri u coag u topathy t 6'il heparin

y?a (rle att nevql nvirrrun nn.is; acute promyelocytic leukemia (APL)"' n

U{

4. nr e1#ln6 nr rdo a rfi ovirri'mn nr?ri1.i 1 fr .rer d':.la or un6 n 16 o nduri':r

tfi nr otfi'm n n1, rriu nl ? rs'r vud{ nn alri'av d'r rn6 nr 16 a or rur n n,j'r 20,000/

nL.llal. nl?vi't catheter insertion nouflu liver biopsy u5a transbronchial

biopsy l#ev 6'r: un6 n i6 o rr qt n.jr so,ooo/nL. N N. 
13' 20

nrsl8fafr o na:drurjs:noulafr oaururnur:au
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nra"[#rndn rdan ufi onrtinur
n r a"[#ln 6 n 16 o nr"[u#r-] r fl fi u n 6 n n'r ? c x rTl fi 16 o o o o n n 1 il wH c

Auvty\a4
criteria > z frl1d'rrn nirltafi melena hematemesis hematuria uTc

hemoptysis lnrtrlfi z1'o

n1fl{d 2 WHO Criteria for degree of bleeding2o

WHO Grade Cinical sign and symptoms

No evidence of bleeding

tt/ildest form : petechia, ecchymosis,

mucosal bleeding, retinal bleeding without

visual impairment

Gross bleeding : melena, hematemesis,

hematuria, hemoptysis

Bleeding that requirs a red cell transfusion

Retinal bleeds with visual impairment, cerebral

bleeds associated with morbidity, fatal bleeds

Ada
{uFllro{rnaotaon

6 4 laq E | 4 Y I

tn6 n Ln o ovlel-Lt-'luilav tvt Fl tr1'LFl ttn platelet concentrate, poolecl

leukocyte poor platelet concentrate utnv single donor platelet {'rJran{x bontr
y I y q y 6 4 r o ty q v dt

marrow fail ure nr rir s u Fl o.i Lu tn n n tri o a fl e u Lu ru Fl o{ 11, tll u? v u v tl'l'l u1 u

6 d d a au &
uan tnru.vt Lunlf laon tnan tao nSJn{u

a o !a a 4 | Nt v t - .^A s A
1. tnonxunll}][ilntnoo"I'lc1]utuoul:oun'ir s x 106 urnn Lfronrl

nlrLfin nonhemolytic febrile transfusion reaction iunynA alloimmunizatiorr
4 - o q v 6 Y 6 4 t4 v 14 rd.. ^. o q u 4

frrnruvmudrqvvirlfnreLfi ln6ntaon Lnzun Le.tnt' " luil93!uunon pooler I
qq

leukocyte poor platelet concentrate u?o single donor platelet svtlrSl'lv63.l

n.irri,:u z tflnrflzun{r{tEEl.inratfin alloimmunization lririxr1u" ttrifrodto r

single donor platelet ry'ileuertfi'rnfinrfioorsrn'i'lutu donor 1 nru rfiflLfill

nrs18lafr o ua:drutjs:nou[afr nourotrur:au

0
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pooled platelet s1n 4 
^u 

d.,^^^nrilrfi flllunr:fr nrrfi'o {orfi fl fioernrso,i

single donor platelet 6tn'j''t'o

2. r6onrn6nudonfifr nao r.rrir6fleffu rufrcsorrn6nu6onrqvfi Rg

"L^v B red cell antigen od6'rfl nre"[r]'lnfinri6onrtrinelr,rriqyvirLirn6oufion
4av&, vu td 

{ u

fihi'fiiufr'rlru6 (post transfusion platelet recoveries)2' uonqrnflnr:"[#

"n6or u6o ntx rt?.iury' rfi er.ffnrr nrarfi nr alloimmunization rrCIy ptatetet

,efractoriness2a

3. rar ntri fi rn fi nr rd o nrari ABo mx riu run yfi nr er l.r'fr iilufr'orhi'ifi oq

ri'rar16opr nrxranlri'rnffn16onrfifi ABo ptasma compatibte ri'r.l RBC fr':-hfllfr"
4. n r e td o n donor uri u un^ r r ri:-.l nr :"L#re! n 16 o or u nr r nr,: r"[{rn 6 n rd o a

iqy "lv ru, qv 6 d ^jyvtLnslnAuytcLilLl.tFl,l?LttndoLnooslnillFtyluo{ iil?'tysytnFt graft versus

host disease

64rulara{ rndo rdaorffl# (Platelet dose)

r ur n r o r u n 6 n rfi o n ffl ridu rir im n r.l e y n t ri'ffLri' t 6'u ri
Ay-trcAuu41. Ll\o1-lo{nu (Prophylaxis),tmnil?y6{Ft rv,{oilo{nuLnonaon

qvA 6"Lrarvrofnu'ravorrrndni6onl#qtn,jr 
10,oOO/n!.8rel. fil z0,ooO/nL.&lr.J."

h ,; d 4 i ,

nt1e.Jer1 rt?{1uffLra+ifr rn6 n rdon rirn.ir 1 0,000/nL.}rl. 1# pooled ptatelet
4{

r qflm u5o single donor platelet 1 tflm26 finTafintnfi.tn1fl# tow dose

platelet (platelet concentrate Z - S qf,n u5o apheresis platelet nrE.rqfrn; rfie

"Iorriurfionoon20 " rrurtrir.ilr.rnn.r?flCI'ifi'urdonoontriri1.iq1n standard
ty qyt & 4,lose LLnFlo{Lliuoatu Lr{n1rflnu1ilt.l severe bleeding (WHO grade > 2)

6 Ytt AUv- o e'"u{ilr rfrld'ir nr eL# low dose ptatetet ifi fl L ri'L nr elfiil?rr rum m ?81u2/
d

2. n r e"[f i n fi or rd o or ufi o fn ur rl? a.n rudu ri':t n r r vl o r fr'il x fl d'.i F] 1 ?1.1{
d ozo

AV
nltnnn']tJHan1t?nr*1

qv 6 4
h0n1? L1,1LnA n tn0n618J'll.0 A nA1ilq1n

' n oo nr o'r fr'rl,r a fir nr al#rfl orqr n fr'r-ln fl rn 6 n rd o n mtr- o1n1?tno a $

:rr firl rd o nr oon "lrinqrn"iru,:urdo n oo nn an.i
I

nrsl8[aForra:dcurjs:nou [afr ooururrur:au
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- m?tq platelet count ud{"[#un6nrr6oor lnlr]nfifi z i6 frIfr'lr.

nr:ilavtfi utn6 n rd o rrfi nrT :qvfi ulfr'$ri

1. rlevufiurnfinr16ontnrfl tqrv platelet count u6'l"l#rn6nu6omb-
"!o a b ^ 

; 6 4 4e
1 dxlil.i LuzuLur'!:lnn platelet concentrate 1 flun 61311?ntilaJLnnntaonLF

7,000 - 10,000/nL.l.Ja.r. frr"L# pooled platelet nrrelfrrfiu 2B,0OO - 40,000,
4

nL.l.ra.r. lrro apneresrs platelet niterfi Hfiu 6O,OO0/nl.x:1.20

Z. ld'nrrn"rueru the corrected count increment (CCl)

CCI = ((platelet increment/pl) x (Body surface area (m'))

Number of platelet transfused (1011)

Ad 6 d t q Y -q w i
linrtm?,rqLnnnrnoFrnfruLl,l Lrnvun.:Lra t tcl+.N firriru'1ru cct >

z,soo fio.jrrlnfi irrifrrzu^ ccl riofln'jr 5,000 flnrumeesodl{#otl 2 nrilr

fi o'jr ry'rJr u fi platelet refractoriness " fi t frot frurar ri otrl'ir ufr nq1 n immune

1,1?O nOn-lmmune prOCeSS

nralfr rfi or t6o osle{fi a granulocyte

rfl o{ qr n:I s 1:iunr :fi G-csF a': l.l ri'u nr :fi tr*ir rfr'ote nfi 6 ri.rtrl'
nr e"[# granulocyte u6o neutropnir fi fft.fr'rio an{ 1 2 2e 

o drlt:ff nu nr efnurh"

fln1:iulnurav!'']vnlailqnrirttanavqn vrhl#{'rJ':ufi neutropenia quutla'lrr
!i ""u , Xu, s a &\vAu '4rir immune fr rir virLvturar u{o LxnrSlltn ael n;.J Lrn ni n tto Ln "x.ifl oLlt Lu

nr:1ri' granulocyte transfusion fi 6'ld'' *
- Severe neutropenia 6o neutophil < SOO/nL.r.Je.J.

- trjnra.rrann'tunetn1rfinu6'o (bacteria, fungus) ,io f fi1fi'u',
,3i

Bt1 1"tr O vt t14 8..]'t v6 ;J

- nraufinr neutropenia uilufr'cnrarr (temporary) {'rJrufilen'rnfie:;
fr neutrophil recovery

rJBrr ru ua v?u a s teal fi fi qr erurhl
- rj?mruurinvni.:tol neutrophil 4-Bx 10'o ttnd

nrsl8[afr o la:d:utjs:nou[afr ootirotrur:au
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- "[r]'iun ynirnutt n a,q1 n ri'rh fl fl um,l (neutrophit > 1,000zn L. r.t s.J.)

dc^ioj$u
7?On1,lv L?n n Ft t"tro Flfl u

n1fl{d 3 Platelet transfusion triggers2s

lndication for PLT Transfusion

Abbreviations: PLT, platelet; WHO, World Health Organization.

Examples of minor invasive procedures include lumbar puncture.

Examples of major invasive procedures include hepatic biopsy, paracentesis, thora

centesis, tooth extraction, central line or catheter insertion, and most major surgeries

(non-neurological). Formajor neurological surgeries, a platelet count > 100.000/pL

may be appropriate.

Grade 2 hemorrhage on the WHO scale refers to clinically significant bleeding that

does not require red cell transfusion; grade 3 hemorrhage refers to large blood loss

requiring red cell transfusion; and grade 4 hemorrhage refers to and intracerebral or

retinal bleed.

n'rsftifafr or ua:d:utjs:nou[afr oodrurxur:au
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Appropriate PLT Count

Threshold Trigger PLT Dose

Prophylactic transfusion to

prevent spontaneous

hemorrhage

< 10,000/pL 1 random-donor pool

-or-

1 apheresis PLT

IVinor invasive procedures" < 20,000/pL 1 random-donor pool

-or-

1 apheresis PLT

It/ajor invasive procedureso < 50,000/pL 1 random-donor pool

-or-

1 apheresis PLT

Significant hemorrhage:

WHOGrades2-3"

< 50,000/pL 1 random-donor pool

-or-

1 apheresis PLT

Significant hemorrhage:

WHO Grade 4'

< 100,000/pL 1 to 2 random-donor pool

or'

1 to 2 apheresis PLT
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uyryr 1 1 n16 [utauniltil1ru]J'tn

Massive Blood Transfusion
diut

tan fr1dans1til ulet uwnefiJry {n Ldnfrttn

Panya Seksarn

nr :"[#rd o nrr]?il1 rull n (massive blood transfusion) y ].r1 Erfi r nrr"[r]'

u6onvrnrruruLu:-EHrrurvirfiiuSorrnn.ir:-i?:.nrur6onrfrirarn"luel.in1flfr'lhil

firrlnfr6o 70 e.J^./nn.1ury"[raqj afrr,.ri::"[ur6n6or-l?rrru 80 - 90 ].J^./nn."[u

nn1 #o fl n,i1 z+ d',rtu.i' ra5o fr'o.r'[#u6 o n er1 n n.i1 fa fl 6 v 50 rL eril?xr rur6 o n

tuerrnrstuLe^1 g 4'rtrr rirrair"[u16n fr':-]nflfifr'o$fi'r6one.rrnn.ir t.s

alo./nn./u1fr luunnr 20 u1fi {'nrrilu massive blood transfusion uriutfifl,riu
q i I q ytt ,3- dt q w -ioqvv qv4
ililu'tvtll?v6l_t Luti1llu Lun1u5.JnsvLl,.lul,lfu14tslndr Lun auvlvn L1,1mo{ LlrLaoFl

@q@q

alrn triu trauma u5o organ damage slnnlevtfionoon u6o hypovolemia

ilrnn.ilsyLiluzunqrnudoarl?r, ruennfitfr'fur{rhl 6rqhrilufr'o,rnsrrrrvr:r"lfi
4 e 6 e a4 ad d , ay y 4 dt y
LnonuflaLnflt?,tLfru,lf'Lneoilu{ Ltu nl?r,l'tFtFl n1?11/fl't1r't3.traon r!uFlu

frowturtrt maintain "[#fi tissue pedusion LLny oxygenation frfitrrflnra"[#

ra^ o nr o d xlefr m r rr fr'r-l c r fi t 6'i:r ud o n il?r r rur r n 6'r n ai r r fin fi zu n uvr a nfo u{
' qrY 4 r

I4nr uo fl 't.i m1N,.J1 tFrlT{ n't?fl r n O to{o{fl ey rleyLnono on'i'] fl rrn yFl?'u.J
2

-hv-u '

r,J n il n r) l o'r n r : rn n o u: un vnr,: y n e n nirfl uar l n r t qr n 16 o nffLri'urirhl fi t s y fi

zunrio outcome fl o.rnl?inr*lfr'rhfl16'ilrn

ilryratrol massive transfusion

1 . n'rafl 1or oxygenation sot rda rEia lrasa?-Er?u

n 1 ?fl r n il?sl'r rur o.i Ld o n s 1 n 6 1 ru rtt n fr rr 1 8.J fin 6 1 N'r e n uui'ltt 6'6'r er

nra"[ri'crystalloid volume expander urritir6'o.lnta1fi'oxygenation totrdorfio
4 o dt y 6y - o'ayJ 6 ,6 "irrilufr'o+lr.i red blood cells (RBC) finnru?rLlri'ufro hematocrit anFiln?'r

2Oo/o tfia Hb < 6 n./Fta.2

nrs16lafr o rr a:druUs:nau [afr oourunur:au
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2. nx'teJfi n:ln6to.t coagulation system ttautn6nt6ao

fr'rhu rvairfrsvfifls{unreu{r fr'rror 16o orfr nrr.lnfrt6' rinurafil rilu
s

aAGqvvdv--....^i;qY
zunqrnrfronfrufirt{:inqvfiav6'lto'l factor V tLnv factor vlll frri'ral n1?11,1

-istvat dt I q I oqY
16 o nr:-l?err rurur nfrLrirfl u red blood cells (RBC) ufl udruh,rqj qvvirlri'lr nr

4 ; 6 r L qv .. -

fl s {fl tt{ r m'r I o.: rd o o fr o q'luri r u plasma uCI n s 1 n fiu n r 11# crystal loid :-l? el r ru
v t A Y^

e.rrntT.:rio"Lrirfrn dilutional tto.r coagulation factors ttnvtnfinL6onaretfr'tfl'
6 4 * 

larutfiflnrrvfr.:ru'Lr.l?vu'i1{nr?LfrrLrn'oor'[#u1utflu6't1r?1_ttnar'lLnonnol' " -
24 {11}.1.:

:1 ryr,rr Dl C (Disseminated intravascular coagulation) lilu6 nfl r; r,r'r
f, ! uv t 6 vtt ' & A - x o ,

uflrfrlrr1d:-ioulufrrhr u,rairfr frtfinqvh LrizunTnrrna.isrnnl?"Lfi'L6oF]ilBer1u
'oi

:tln tLntnnqln trauma, hypovolemic shock; hypothermia ttnvou"l fr'lsv
dtdvAloqvaara4G4

riluon Flutumvu{11l1't 114,.r ne1Nzu n! n r]flo.in1?tLfl'lntflo{ Laon ttnvLn6 n Lao Fl

o' & ^", 
o G 4

rflurr n{u* mor no r mnr nr}] F}??q PT, APTT, qrunutnnn Lnon LLnv D-dimer
Av^'-{

L?\O FlU1,1'l Fl'l1,.lr',Jn! n mU

-.ianrrv acidosis llov hypothermia sntliuonfio{lssElvlilnlf

?!ncun1?vi'r.r'ruflo.i coagulation factorluri':ufirfiflofiu phospholipids unv

calcium n1?vi1{1uflo{ enzyme lu coagulation pathway ttnr glycoprotein

lb, lX, v'[urn6n16oorfi rfis':{oln'l von Willebrand factors virl#rfi nrr]qrar
d lly &
Laonoon tne.tlnlu

3. Frxl NA oril n 6urtnmvn6n oi'r{ uae tn6o Bfl uer{ nr el

-i a -hy- 61 4
tuo.rs.l n tA o orfl Lrirhqv riluud o n ffl{ sodium citrate Ltnv citric

acid tilu anticoagulant d'lriu6tfinfi fl ryrar metabolic alkalosis slnttnfl o't

citrate ttnvfr free calcium 1uu6onntrn18l,l16 q1n citrate fi{rLrir: ionized
A-&v4x4dtv

catcium fr r:l murq vl,r:.LHr nfr uri'r ffLrnlmuTo fi renal ischemia rr il n r fl nr r v
-* 

u , I a hE v, Auu- d
hypocalcemia fl tire'::.rri':t hypothermia frlorqqvtfrnt6'luri'rJrafrlnrflrnon

nrsl8lafr ora:d:urJs:nou[afr ooururxur:au
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ni'ru,:umntduriu qyvir"[fiufrn cardiac arrhythmia iunyrXr"lqvirlrul6'riotnl'
-d q & a .J i " 

y, .
fr .r:l rur.rrf, q yn r fr n rr l.t ufr fl r a lfr uluffrh EtI: n m'L Lir,l ?1 yfi metabotism rL o.l-u4uo,o*'

citrate dr nr r nrv rd fl e ffu s yvuJ.i'rfi nr ry hyperkatemia qr n rd o nrfr rfi lt{uru
3 rn RBC t6'B lnErrail1y"[urfinvirrnu6ofi'r.]rrfifi:lruyril potasstum oonil'lsln HBU LFl" LoEjtayvll
q o u , a dq i - 3
Lnilr{'ru La.fi-l n n s v,.J L] ilu1u1,runfl u

nr fll es rfi un ?1 il tu ue{r n1 e6i{ n r? s rd ru rn u rra y n1 a;n l*''lq

- Y o y,, Auy-
Fr.iuu Luzuilrufrld'fu massive transfusion radrtrifl volumeq

!a4^',u'&
replacement frilrnquuyru,rv\os.inr?Frnnll.rFrtos (monitor) firrirl f riotrlfl

1 . as 6'u Hct rir n'r n.i 1 2oo/olurirl n fl fi tei file nr ra'r"Lq uT o n'r n.ir zs%{
6 vtt iac vd hvv
luil'ilrsfifiIanrri'c"lq nrretA'il red cett transfusion rfrrufrr"l#eduafloryfi'rl

d'.,nuiar' 
{

2. PT, PTT, platelet count nerfinnlllrt?rsrit PT fl1e > 1.5

rvir nr,:r"[r.l'fresh frozen plasma 6fe1 urritireT.:?\Lfi APTT r]1Q > 1.5 ryjr nr,:a

"[fi'cryoprecipitate a,:r6'rfl riruilun6n16onrrirrirn,jr so,ooozn!.a.t;.t. F],1?

\Yv d 4 Y v Q v 4 4 v vtt ;-
Ln?L rnn Ft Ln o n Lfl :.J"ilu Lou Lsnl ynr r.tnl,ly Ln o noon"x Ft Lsu 6rutLr.rile fl ril
multiple trauma ra6efiorifrura4rianxolnrQ?Frst?y6':-trn6nrrfionr"[#6{n.i'tqqq{

100,000/nx.e.ru.4

3. Acid base, Ca*', K* ne?16'ilnr?m??srilu?yr.Jylnflreilry lu
ytt i* u o r

il'rh fl fi fft: n fr'r-r rra yTe nrt n ar x 6'r a run y ru rih rl r N Fr,r l er r?1 r.n y 6 :r 
e 

rLuy dl"[# 1 o %

*,",u, gluconate ilr{unonL6on 10 }rn. Unt-6}r1ru 500 }rn. flo.i16oafi
4vv 4 y - tv vtt dG
t ffir rfi a il o { n'u hypocatcemia iu ri rir filh fl fr rI q rarlr nr fr'l n r fl # 1 o% catciu m

chloride tuvtu

4. n?e"lfi btood warmer fit 6':.rr meqruun ytd'f,L nr ea ol ufi s::lu
Y\ AtaY- 4 a A v
hllj,tflytLFtSlttnon!?N1cu}]'rn (massive blood transfusion) ullorJo{nun11y

hypothermia
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s. nroa"l{rdoprfiarfltilufiu s {u rfioflolfiunrlv hyperkalemia uui

v v & y v v qv qv
nravnl K' 4.:1ue.t1n olsmo{an}}.lnnfl nr: Lu glucose insulin rlrlnunl? 11,4{

J*
NaHCO tv\ounLtnt'lv acidosis

3

^- 
i r 6 F a

fl q q rTufi tr ui {tL fr un nl'ir nr elrfin fr m"[ufr'r] r u massive transfusion
q{

lnrufi ratio FFP rio FBC t : t fitonrnrirfllfi'fr'ilrflronfi4nnldu'osa

nr a"[# massive blood transfusion ufl ufl ry urfi nll fr'rtn v ri] ufr {fr'r vn El

fr'rrioulrvr{tnarq?\1vtnfirlttv,{v]{ rl^rilfLu6u1Fr1?tdan Ltnvautiffinratnfrnr
A v d r t a A q vv', aa e 4 v
vrsvFla.irinrenunil?vfl1unuLiluoEi't.rntv!o 11,1,{ilefl?onxt Fl Lf}fl}.lrin ttil?n{ou

{q

vA
uoull6Fl
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nrailq n rir e rqadfrurir rfi n rfi or1afi n

Blood Component Therapy in Hematopoietic Stem Cell Transplantation

ton Fnfl ntlqtai utet uwniaamt uti6t
Suradej Urrgrng

{asni uta uwnelntuilwgi ilevuo 6{ni
Kan nadit Prayong ratana

ri:l rflfil6';:irl a n rir rtt n rvn n ufi o:-nr nar a.ir uiluq vpiort6'iraie u
$9Uq

r-l:vn o:-LTnfr n rnrrv uflorqr nh nevnrnl6'nnvirnr fl d'efl flr unfidrfo urnvi.rfrs$
dvrrddd

f,nurqrn preparative regimen uonslnfltirlcfl runrfrqvfr nnrntfJu
immunocompromised host n1fl vfflqrnnrailnnrirfltlnavnn tnrfl fi nra"l"fi'6iQu

rl e v n o uta fr m1u fr'rh r fi 1 d'ir n r r rl n n ri r fl h n e v n n d o r s ri olfi'rfi n fl nL ra r n r e.r{qgu
q v ia

a.rrlriqrnnrefr fr nnrrnrrrlu immunocompromised host 6'rnaro ttu
transfusion transmitted infections [tTl) q1n tqin rrnv urLnfru?s transfusion

associated f-A) graft versus host disease (GvHD) febrile non-hemolytic

transfusion reaction (FNHTR) ttnv transfusion-related acute lung injury
- Z 4 o 6t A y v q oi q v, r q a o ytl

(-I-RALI)6'rriu6r,irriluvrqymorunrLqrsollolnr:"l"#rirul]rynoltnfinrluri'rJrt

fi t d'ir n r rrl n n ri r fl tr n e v n n ril uo d 1.r fi nfi a n r r r a nlri't 6'o ri 1 { n n rio { un v{!!

r.lnan.riu
vt Auv- dv
{rl,r Er frl d'ir-r n r :rj q n riT u r"r a dfr'urir rfi n ufi o rd o n ul I attogeneic riu
{!

.J a ;.j qy .-
Luo.r sl n s.r n r r ul n fl u LLil nr fi q'r.l d'o un r Er udr n r e'[# preparative regimen nfi o

o dy ' y
11 1 n 1 fl r{ n n n un r Lu a r fi n tfr o n rF ar r o.r fr'rh fl fr r fr'o r o 1 fr'il r v fl v r? n r qi,:.r u fi { s u

!

rt n dfr'urir rf, or rfi n rd o nr 16 ru ni e r 1 u sr n1il LLn vql n rilufi 6'r a uqn dfr'urir rfi n

rfin*6onlr,rriqrnri'r-6qrnrfiniou 1 rfrr"l"ru,:uduirfionnlflrilurlrai.rr,rdn"lunra{
aflrrrfinr16onflo.iri'il,rflvrnrurvruriotr]fi.:nr:.nanuill?vsvflo.inlm]anrirurilu{q

4 ; , | & qh ag tyilv 6 a evuvfr t ri ounr :rl n n rir tL rior rc nr n'r n air rf, nrelrflnfr m uun vaicu
U
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rlevn outnfi nfi o uorr ot rT:lc fl uiluudn"[un1?fr s1 ?rur ?v fl vfi z ii]uri rtfi fi

FrelsrFn! Lfifleflo.i t{ndfr'unhrflnrfinr16onLAilfi'Llt{ndfrurirrfinrfior16onhari
- Y a v < ia !s dv
ul ml un lvt preparative regimen qu0{?v u v1l r.J n1t u?T uvl Ln fl t{ n o n un1 tuFl

ufi n rd e nrlr,r e.r o ti r s n a.r r a ni t n fl 6t'r u f:-l r fi or rd a n tt n.i fi o t o 1 t fi o di rect{
anti-globulin test 1fi'zuanl unvrt?astilfl I anti-donor isohemagglutinin uunv

a !h a v\ v i
611r?lJ1rn163.J1qvnOrol11L}.J61er1?nFr?eSV\Ltr.rntnOnIF]'1flO.12111fltLa',] "I.i
64 14 e v 4 lv o 4 ;
fl ri o nlema,tquil Ln o n ABO nt?.i nt-lto.i zuutqt n L'Inn munl Lun tlt n tno n x.i

{q
3;;-q4Y4S6

?vflvuuro.ivrsv tn nil ryu1ttove.J Frl'r 3.rq{ fl1n%L{ ousl n n1? Ln o n Lnu Fl LLnv

ri.ruilavnoLrortafinfi ruu'rv6Nrrifr'r.lafl rnvav€rvfi g 6orfion1azufi n
s

d 4 
^ 

6Y o 4 Y d Y -d a
!ilnLnOnUFl'iLnFlSlnt{nnAUnltUFlflO.:tlLlf.S1f'}OU'1.16}.J:ltf[LtAa {'iLnOFl

u a v ri r url e v n o Lln fi m fi s vl{'[ua v fl v dq v"[#n :r rir ra ri rfi o nm o t fr':-l? q r nqT

evftvvtd 1

! a ' i'ilnrrru"lnnrail]nrein:*rd'nuLl.r o l.J nl r,l1.1 Lt0,t uo fl 1.t{ o Lqu[Ln IQ1 t,

nrailanrirflrsndfr'urirrfrnrfrnrr:qvr^n1?e't.tttt{un1r"[r]1nfinunvrirullevnol

r orlafi n o ri1{d'n rquFre! nihl6lu rfiolqr nfi zun o d1{il1n rio neralr(r lSqto.l

n I ?il o n ri 1 fl LLn v a n n 1 I v uvt ? n {o us 1 n n 1 ? fn l*1 n I 6'r I fi t r.l r v i 6 urf r frru fi
!q

qvfr'osn"rfirfirt6'uri HLA alloimmunization rilu6o.l CItrlV sero-status 1o{fr'tlcfl

HLA alloimmunization 6e nrefifr'rlnflfrnrenir{uoufilodrio HLA{
v ^ dv 6 4 Y & ^flo.rr.rLr?q'rFrt{nnnun'rLuFr!}.Joltnon ?t{utnFtnl? sensitize slnnl?ilLlnfin
!

rrnyrieuileynodnfinrduqvrjrrrfir graft rejection itnv platelet refractoriness

nr eil o.: riunr: rfi nrntlvfl tf iuri

1. rafinrdwnr:idnfinnrnr;'rfi rfionntan161un1? sensitize tol
-a v Y^ 

{fr'uriruflnrrfinu6ontfr'HLA antigen 1r1{ m?vr 01q Fl?{nLtJx?s't n L{nl

2. nr e1{ leukocyte reduction component ln fl n1 ?n ?o{ fi rl avfi vr6nrn
, q ! . 6 4 utv , Y N Yt

il I n n I 1 n1 ?il U tt fl n tuo.t q 1 n n Ft s't ut u t}.J a tn o n I 1'l I n il 1 n n c 1 ?1.i u LL8.J'] 1

a"
s1n TRAP study fi t uilunl?Anv-t Lu-ttL multicenter nl'i'r rraiqvl{ leukocyte
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reduction component frfllvlr platelet alloimmunization iounv 1T - 20 odxta
d G o r r6a&1 q y 6 4 6 4 ty
n mral n u.i Ltuvilr"Ltf,Ldi6u Lunrelriuel n t6o nrunr unvund Brudo or uririile fl uau o
di,'

Lfr o n n n e r e.J rd a.:r ol n r a rfi n platelet ref ractoriness hi'rio I fi a n
t

3. CN/V serostatus fi I ufi.ir rl aym n efr'ctrlq yn L Clr/V-seropositive

4.:fi rio uav 60 - 70 urivll.jr fi lfi u{ airurio fl uvirriufi ufr ntanr,flu rfrofi {rh afi

finrnrar:rnlreor"[uav:.ruf fidrn'uqyfinreril rfrfl{fiqyrfr ntenn.runyx^tonrnfrqy{9n
Asi4v4

rfr nrlanrfr euure.: fi nrr y uyr?n:xou un vorq n.: urifii mt6'tn u CMV infection orsq

tfiorqrn CMV reactivation aot{'rJ.tulo.i1unafifi(.rJourilu CMV-seropositive
{q

t v .iq ! 4 qv q v y\ Atay- | | 6
o fl un,l {.i Lu6 et fl n ouyrq y:.1 nr a lu ur il ol n u r.r il e fl yt-trifL nr :il n n n r u ut n n
un o 4 4 d a & 

{- _ 
.: 

--ii

fiurir lf, nr rei nr 16o nr fr qffi nr aninr afr or lfi o CMV nlfr rarr flo uay 50 tunenifi
ri'rJ r u riJ u CMV-seropositive nr a fi n ud'o qr n 16 o n fr[r]'fito n.r n mh ilr n lfi o rfi fl L

. ; a ! -i i o y, Auy- dnr reactivation {.iqys.tFlQrt rnutrntnuLuryilruvi Lnflrqnnuu T-lymphocyte

depleted u?o cord blood attografts rrny/u?onrerlnnrirelqrnfr'L?qrnrfrnU{

HLA-mismatched unrelated r,16o sibting-matcneO fi*r'nrere.rr{rn-uld'qrnnra

nar q 6'r ui66ufi uo n rufi otrlsr niE qenotvpinq 6 n nefi rafi t 6 o frrh rfi ufi r
ril u C N/V-seronegative r rit 6'iL rq n dfr'urir rfr n raS o 16 o n q r n ri'l?q r nr fi ril u

!)
CIr/V-seropositive fi {s yri ouo Et"[uLfi n rd o ntr er o.l fr'rL?qr n nr rfl or riu CMV{$

transmission
vn Auv-
{rh s fr 1 fffr n r rin ur d'o il n 1 ?il o n ri r u rr n d'hiurir rfr nr r fi n rd o or q y fis{

^Y 
v o q yds

nr.ryl il dH d'un n n nrvir"LrafrIo nr n rfr nrnr c yfr or rfi o CMV rr nn.jrrJn fi fi 166aqg
yu^3
florriunrafinufio CMV fi z i6 6o nre1fi'rirurlaynoltnfimqrnri'l?qrnrfr{
tfl u CMv-seronegative rra y"[d'ri c ur]ryn o ltn fr nfi n eol rfi ar rd o Fr yr,l o o n

(fi ltrate blood components) fi lqrn meta-analysis qrluufiwnrl.jtnrxrenno

nerei rfiil.irornrafr or r6'a CMv artd'fr{iofl ny 93.1 uny gz.s mril6t'1d'1fi.t
.J e d aa.-

ufr o ulTul rfr sl 2 iEfivrr:.ir nral# CMV-seronegative component fi 
,t 

a.J.t?n
;^&uda

n n n.rr x rd Et,l nreH n rfr of o Ei ny 58 ril o rfr fl L fi'Ln1r"[fr' fi ltrate components
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?vilvfr 2
J o Xw', tvu d o - A

LUO{ q1 n LUevfl vuzuil r fl Ln ?L fl 1 tFl Nt-J1]J Flfl u'l o 6.1 311 n{{ uo ns1 n t{n

lunravirarutrnevnnufirrLorfr'rhrur#c fl.rfi2n"lunrannnfiffe.rriuto{fr'r.]'1fl
q{{q{

fr'r a fr'r#u"ludr.rfi zu6 m"rTru'rir6 o n fi uilurt n d td'uri tfi n t6 o n unx rn 6 nr 16 o nr

rfin16onrrr unafinsvfr'o.:16'irinrrerairfiufioflrlf,.inrauilsfr'cto.:6xtv{fr'ur{q{

l o{ r.iL?sr nln fi n .ffu uil unr afl ol riunl ? Ln nnl'l v transfusion associated,,
graft versus host disease IIA-GVH D) fi I ui]unr rv uv :n{'oufi fr 'ffm ar mr I a.l

q - a! - J a S r- cr1 yY q 4 v t4vv
lll n I n fl fl ur n fl{ fr fr q v fl L s.i n }.J Lv\ efl il nt u n uu lu uur n nl { o'i tA o n q v n o { LFt ?i-l

q

irfitura 2,500 cGy runvriru6u1 tarqrnvfr'ortfiri.:fiturnr 1,500 cGy
&-- v e v ^ & v ad r d - A

uo nsl nun fl .i Fr o.ril o.i nunr ?rl Ft Lt o cMV nx fl x fi n1? tIurFr ur nL?vfl v?l 1 ?1 3.J

rir.l n'ren eor riQuilevn outa fi nfi rilurtndfrc a
d 6 d 3 u a ;v

nrelrirfinrfroarn{"Lurvs vfr z it n1?Frl?v6'L Ho lerufr'rlilrudcnre

inur"[ri'nrn.il8 n./nn. flnr{ufr'rl,]ufifilanrr,rnonrfionriflqfi!odrFa.rqvfr'or
!{{

fn ur a v 6'r u o "[fi'n s n.i. fi ,fo dl"fl u.: q r n"[u"d':.r fi fi n r e fi n u;fo"[ut ruvfi fi

rfi or 16 o or rr r mtr q v fi n r a n n 1 fl fr'xfl o.r 1, n o n rd o n ri r uil nr u e t r rir.L nr afi fi

lnfimqrq qvvirhilanrraaonr16onrri'r"[qfiu6ontr.]rdrrtrirfiurl'rosuufinnrrv

ttil rn {o usr n rfru rd o Br ri'':lq fi ut 6"
t G' 

n"[ufr'r.]rfl:lnnrirurtndfr'urirrfrnrfinu6onrriuul'irnranluLnanlno( , {
Awrl d 6 4 v u dv a 4
v],.tLl?flilrnnotLnoFtuoiln.iIto,oooznu.alel.6all,lu6n!n1?tnnnrrvidooaon

?uLr?.i fi { rrifii mld' fi nr efi nurr o.t 3 n ruv luni'rl r fl fitd'i:i nr efn:-*r 6"1 g
qq

nrailn n rirs urndfr'urir rfla rfi n 16o n un nr"[#ur7u'ir nrr"ld:v6'r rnfi nrtd o n

1 o,000/6L. *r l. ril urn ruei'lunr tl#rfi o n lri rir{ sr n av fr'l rn 6 n 16 o afr 4t n'jr
X t u 6s vr & - Y\ 4u,vf, o ilrtl:fi ilLurirl,r ufi fi fl ruu1 rn 6 Fr L6 o n oir t:oar uavr.ru l r a.r m uuvririr

{@!

6 4 -Jn,3
n,r r? n t*l ?v n :r rn n n rd o nr fr tri niT n'i r 20. Ooo/n L. x a-r. fr'r fl n'r ? rt o L fl uo.i

t a y 6 4 Y t1 Y
m o n 1 ? L1.t Ln n fi Ln o n q vu o fl rLn v n 1 Ft t n fl 1 n n.i 1 fr'il r s fr fi rl ru rar rfi or u6 0 nr rir

{o

qrnnrrt6'i:-rrrrnrfrrjr:iorfiorqrnfinrald'rnfiorrfionrluua1fl 1 tuvi.lrloserrnru

rdu fr'rhrrirntfinrafinrdo fi acute graft-versus-host disease u?o hepatic

veno-occlusive disease rfl ufr'u
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sysud 3
.J q X 6y o a 6 4 v a v d druo.iqln Lu?yflyuLTon F]unl tun tsJ o tno nsln zuLas1n6f1{ r:.t n tooF,}

LryruLxodfr'urirufrntorfr'rleEJoEi1.i6$.Jt-terriu#o nrel#l6onr"rayo{d'11?ynoLss
46riq!4y^Y6d

10{ Lno nn Ltln fluril unlI.J14s.t tn o Ftfl o.i zu !rs't Fllil.i zun Fln ilvt Ls.t n Ln a a LLn.i
d 4 !.- v qvu

r n n n r n a a rn v?,{ n 1 6 el o d r rlr fi fr fr'lh u n 6i er fl ff fli nr I e y fr e 11 6'iL ri r uil a y n o Iaq
s a .iq v y .i ^ A oy - yl
LnuFtyr1_lo{nurrryrLil?n{ouil Ln Fts'tn nl?vl?ylt1tnil Fle.Jaulo.1oiilrufltvlao.l
L q $yq - 4 o-iry.i y -r.r riluzunslna1yr Lfl Lllu preparative regimen uaoq1nfl1n nneivt Lt tyioilornu

cVHD LLny graft rejection nr.lriufilfifl.:fr'o.:v{rtfr'ruri nrelr}'26n:i'ruviror16oBr
Auw- -d J
fr'Lnr'iri nreqr uisd url ofl ol ffunra rfr nnle y TA-GVHD un ynl ?"l,# teukocyte

depleted rlnv C|Vv-seronegative blood component rfioilolffunrrrfin CMV

reactivation ra6e CMV infection riular ai,tuq y fr'ol"[#rfi o n un vairur.] ayn ou

tnfinrr"riufihlururvirlnriutilfinr:fin:yr6'orrsu urn1nafr'rtrlqyl#lrlqun.irqy
^y v vr i ' 4 d ytt v

uErnnl?nFrnilnr.Jnuflo.irirlcfl uonqrnflr.leyrdurirnr'ru6aufrofrrlcflt6'nnltrl9{q{uq
ty -i n v A ' 

q A
o u111u"x.r o'rs o u Luyro{frrir11na rfr ofrfl ruur uel nirurunyfr'ortrlilnrrfnur{{
srntr{y,rr''1r-rrnlndriruoT efiFr,rrxfinv!a1ntiltd"l#nx'rs.J?y}in?yirn'rnairc
v y 4 t ; i dv a y o

fl't.1Ftu q{n,l?ou1.ifl.tytttl\vtflr.,tFtttasyoonqau}.J'tEl1r?o1_tFt?L1rF},tttuyu1!!n
iv ytt & I a r q v 6y4 tvtt o '

ru?\yrsr'rn rnr'n-te r uto{fr'u6'lnairrlunr?n uninBl 1#16o nrurifr'rj,:fl"[urflo{fr'u9! { u {
, 4 , - h n ;i , e o -j

o tJ't'i tul.t1y6N1r?o6.i Flt til Luvtyl6'13.n ?ns Ftlr't6,tuil?yn oL Iatamvt tuxrynt
ruriri'rJcst6'

! r s a a , -io v a- 3
?{',tuilesnoil laila{uon1{ dl 14 t{ riorrrJ

1) Red blood cells (RBCs)

m r I il n ffi un r erl a n rir ttl n ay Fr n s yfl a'r fl 1 ill#e y 6':-l Bhtn a fr u{{
rfi un,i r I 0 n./n a. o tir rle fr nr e.r o d r { rio fl fi n n ey 6'ua'llln a fr un r eq y r 1 n n,j'rq

7 - 8 n./na.
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2) Platelets

tn a ri': u"[ra ni ufrn firlil fi fl rur,lr fi rfi o nr o o n u ri o d r tl n fl ur ur il"lfi'
I

vd4

?vnLrnnnrnonrurnn'ir 20,000/n!.1:-r. fr'lfirn6n t6onrfi1dfi z uul 6o

un6n16onurlr random donor frr t flfindoulurinfr,rhfl s filnnirqvnla.J1?n
a{

rfi ravnr'r rn6o u6o n 40.000 - 5o,0oo/o!.rr. urifir riluun6n rd o nr uttttt

single donor 1 ufl mq vnr elr :n tfr el :v a:-t rn 6 n rfi o n"[uuE nlm rrn vfr1raqjt6'

50,000/n1-r.8ru.
u , &, 6v 6 d o vr c Jaq d 4 3 a- &
{o ri rff Lun r eld'un 6 n ufi o nrlu fr'rh r u 6 n fr fr rl ru r,rr rn fi or td o n nr I n t u :

{q

1 . av nr'r un6 nr rfi o nr m;r n.ir 1 0,000/n r-r. 8.J r. "[uu n n erflq

2. avfrr-L rn6o 16 o n n'rn'it 2o,ooo/nL.er il. to Erttl rTLfi fl rxrardu 1
tV

Te;.JFl'tfl t{u
dvJo- 1.rnl?onL6ufl o.iLuoL] Lulo.iilrn

- finnrrv disseminated intravascular coagulation (DlC)

t6'il anticoagulant therapy orj
!,duAv- 6n1evt6u.i n on1?Lno Fto on outuo.ll.Jlqlnnoul]vLt{n Flvl1l

3. rv6'rrn6nr16on:vu'irt 20,000 - 40,000/nL.elr. tnrs:ctrTufi
qo{tv
:_lt!1,l',rCIu "l ??3..Jn'lfl txu

- finnrcv Dtc "[utruvtd'flLflrrnfirir:-Tnlutcl induction

therapy fl o.: nl ?inErt v t5l tfi nr td o rrttl
- finnlrY hypedeukocytosis

- ri a ufi s vt friti n r : ts r vu n r uS o nr an q u rril {"[ri n'r fl"[uu n o nr t6 o n

Fr1

3) Granulocyte

nr r"l"# g ranulocyte luri'il n u rJ q n rir utl n tr q n f,t1il fi er I sr u rfl u
A ,- r 4 r s d t 14 6 s "il4 rY ttYdv o d
vrrrutnrrxil?vLfl"Iu oflr{L?nFt'tilLfta11ttiln1svL{nmo{u1}]1o'lutt6.ltfitl

riourfi ofl orriunreufr n TA-GvHD

nrsld[afr o r a:druUs:nau [afr oaurutrur:au
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4) Fresh frozen plasma

lnfl fr'Qtil r6,rrur nrornralri'6o r 0 - 1 s iln./nn. unytri 6'orr.iru

n1?qlflLt6.i

5) Cryoprecipitate

flu1nflo{n1ahi'6o 1 n.iro.r cryoprecipitate/ 5 - 1O nn. runv1il

fr'os r.irunraolil rL6.i

:..1 ev u 6 u r(T 6'19 sr a r 6i r uil av n o uta fi n'[u ff rJ r a {it fr iu rJ q n ri T alt n ar g n
a- &
Notnu

t) nreflorfi'u cytomegalovirus (CMV)

c vv rfll ut r in fi rir frry fi ri o1 #rfi a rI ry ra r fi n r.l ri e u"tu n mil n n ri r n

ttn:rqrntnrutovrrvlu attogeneic transptantation lunrrfl(r.JerfinrrJ4nriru
!

'Lr nav n n macq vr r-r.ir fi cMV negative un vqv fr'artf irLtl n av E ns1 n {'L?s1 n
'Lr navnnfi na,rqfl !.ir fi cMV neoative rufi ouriu tir rilutr-116' rfi o n nr nre
-i6v^o-u'
fr n rfr o Cvv "Lurirl r Ei 6'r n6irr iuriin fl fr',rlil n1? n?2s CN/v 1il o fl"lurn ruri'

{!

nr?rl?Qsn?arlnfi ml?srn otixl:fi nrer Ctrlv fll rr"l"uifi or16o nrrLrr 6'triu

nra"[#riour]avnorLlnfi mfi fi nrenaouor r:! n u6o nrrr!oon (leukocyte depteted)

fi q v n nr n r e fi or rfi'u c Hlv fi r nr ahi'ai,r url eyn o rtn fi n fi fi n r rn ao r ro r ufi n 16 o n l r r
6 d I S d6t

oo n nsve.JL?u Lflxutlluou'1.i3t1n

zy nr t'[#a x uil rs n o utn fi n fi f;i n r a ra r rfi or 16 o n $1,] o o n

(leukocyte depleted)

nr el#ri r url eyn ortnfi mfilri fi nr en aor lar rfi n 16 u rr'.l rfl ,i u1#

ufrnflryrar alloimmunization tnurolrry HLA class '1 antigen dlrilufr'orio1#

rfr n fl r-u rar FN HTR uu n u'', ndui. uil ev n o rr o ttn fi nfi rfi rLt{ur ufr rfl un r u,r 4
i o o yo - \y t d v a a , i "tfrvirLfi'rfrnflr'!u'r FNHTR t6'rriur6u,rn'u tnrflrfinqrn cytokines rir.:1 vrun.r

d4
s1nt}.rFrLaonfllr rtlJ interleukin (lL)-1, lL6, lL-B unv tumor necrotic factor

[tND-o riJu6'u

nrsl8lafr ora:d:urJs:nou [afr oourorxur:au
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H LA-alloimm uization fr ti.r rj otrXrfi n :I rp ur platelet refractoriness

4vJa64
on nefl uuno Lnn n Lrio nrfflri"Lufr'r]a fl s vn n?i1n1 iln'i o ri1.r?? n r5xsln HLA{{

J
incompatibility uuto.t

- Z qvt r s o !a 6 4
n{uu nl? Luncull?vnoL Ln}1rl1l3rn1?n?o.i to'l t8.r n rao Frfl lt o on n

GtYui
svrilunl?u1flrurarfrnaircmufrctfr'riluotirrern tnflLruvdr"[fi"[d'ri,:ur]evno:-r

ta fr nrfi ilrun?vlr'run1? leukocyte depletion fi fi .l'rururfi o td o nrtr,r#o fl n.ir

5 x i06 lqnd uSonao{oontil}r1nn.irfloflny 99.9 torrein16orrrrclnunr:
&y r 6

n?o{ilLn filter fuLur.t

do u .: ;i'q o.: n r c'L{6d r u :l as n a ut a fi n fi fi n r a ra 1 r st or 16 o or q r.r o a n

(leukocyte depletion)

- {'il'la severe aplastic anemia u6o thalassemia viqvvi'rn1ril4n{
tv1 J

rir a'Lt nev qr n tfi a a n nra tfi or graft failure qrn alloimmunization

- fi'rl.rariouunyud{ilnncirutrnayon fifrornrennflruur FNHTB!u{v
vr ;^"- airlrErfrfr:lrXvrr platelet refractoriness q1n HLA alloimmu-{

nization
vtt u | ' t4 Ay- zulrrflunrrlnnrirullnrvnnfrd'o.rn1?nnn1?fi nrfio CfrlV
{{q

v ^ r jv uvv d- zuLrslFrLln?vnn11rlo'iLFl?ilrnon{{
3) nr el#rie url as no uta fi n fi rir unr ao.r s u6[.i (gam ma-inadiation)

rfioaorflrgrar TA GvHD

u dr n r a il n n ri r u'h n a v nr n firl 6'iu ri r u:-J e v n o rl n fi m fr fi u ei nr rfi e nr

-it1,u,w o ' I oqya q ..
fl1XytL}.JLnzu1Un',t?S1Utt6.r LS.JntnOFtfl'rCLUnlUSvvrlLUtnnilruUr alloreactive

response drvir"[#rfr nr] ruu'r TA GvHD ld' tnr fl q v fi o1 n'r ? LLo vo1 n1, Ltd n.r

16'uri 1{ fru fr'o.:rfifl ril6o{ rav pancytopenia aiculuqjfiorn're 4 - 30 iu
a U Yu q a Q d ia 4

un.:qlnLn?L6,lut_l?vnoLLnun Lnfl[u?'ruvt[.J01n1a?utt?.tnvl mortality rate

srlnn.j'rfoflny go f'{finrerJru gamma irradiation drrl^ruo radiation ffl{'
ilayrrcu 25oo cGy

nrsftifaFo rra:druUs:nou[afr ootirorrur:au
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e t & oe, , 6 a i,
fl o u.ir{1ro{ n1 I [16{x uil ?v na u [a u n il r.r1 un'r 3q1 g ud{

- (rJ r uri ourJ qn rir atr n ev Br nu nil:v rnulil'jr lilutfi n autologous

v6 o attogeneic t n fl fi rir u u n ra nl 2 d'rl n r r.i'ri o url n n rir u un v :vu'ix rl q n rir r
- 

ry'il c ur,rdtilq n rir uttnrvn ntfi nr allogeneic transplant trl n n o n

- {'rJcuradrrJqnriruttnavnntfln autologous fr'rruriranrrJqnrira
d 4 4 o <iu

h-lruffcqufir 3 ufiou raSo o udouluntfifilfil total body irradiation "Lu

preparative regimen trriou u6oqun'jrrfi ntfiontrc lymphocyte elrnn'jr

1 x loe/n.

- {'r-l?nr nrtanev4nfi fr'ort6'ir rfio or

vtl- ,i!efl primary immunodeficiency

- {'rhu Hodgkin disease
. v', Auv-- zuilrrvrLn:rutunrrtln fludarabine

+) rafrn nr anr t'[rlairu:.I tv no uta fi n fr fi ra { 16o n ego lil n e.i fi'u

ovra'jrt donor uav recipient lunrerlanri.rlonrJqn
nrrlilmetri'ufiurriltd'ufllu major uav minor incompatibility

Major incompatibility 6 o fl 416 e.l'rfl o.t recipient fr ruoufi :-l o 6 ri o

rroufiueulo.r donor triu recipient riluvrqj o uri donor rilur,rq]A, B u6o AB
- Y v au d t v d 4 r

n{uu n1svL1/L{nnflo{ donor LLn recipient svFlo{to'lL8.JFllnoFrttFr{oonnou

Fl'l u't f nta centrifugation

Minor incompatibility 6o ?\n16llflol donor fruoufiledrio

ttoufiLsulo.r recipient u"tiu recipient uiJuraqj A, B ra6o AB iuri donor

rfluraqj O n'rriuffr q vl#rtn dt ot donor uri recipient q v fror uorvrnln ;ll o o n
I v a4 c ai

rounrrursnte centrifugation trLnu unvlunrruu donor *nv recipient

fi bidirectional mismatch triu donor uri A recipient uqj B uioluurlnnlriu
donor url B recipient vrqjn nrtorhi'rtndtal donor svfro.:rarfrtrfior16onrrn.l

ttnvv\nl6r.r'roon riou

n'rsldlax-o rard:urjs:noulafr oodrutxur:au
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|-j I v d

?vflvfl o{ nl? rLn flurLLn.ifl o{ n1?n ?1.1rr n n rfi ntnfrn"[ufr'rlr fl 6'r fl 6'.]16'n 6ir r{
v44uodrrc^-j

rLn r s.r 8.Jun n Lunl ?y\s'r ?il11,r il Ln o ofl o'r 6 ?uil ?yno! Lnu n Ft.iu :

rv s vd t liJuri,:.r r,: n 1 s 1 n nr ? rrt6 u a.r fr'lh u ura y fr':-l?qr nr rfi o vir nr :U9

rlnnrirrltndfr'urirlflnrrfinlnfim rirfr'ornrel"{'drur]eynortafrnvrnrfrn"[#L,i
{l

mruuil ABO r.lorfr'r.lru
{g

j
taavfi z rii uri r r rr or sr n nr : L?er"[r,l'unr fi rir:]n s un.il RBC

fr direct antiglobulin testhXzunnl runy"lufiie.rmarqlrinr-l anti-A unyuSo anti-B
A-^v

yr Fr?{nL LrEuFr rsulru RBC I orfr'ffiqrn ?eilr{ r]??s RBC riluuil lfi fl ,tni!fr
!!!

r6qr nr *frr"[#rd o n"ldd r uil ayn o::ln fr m m1 ]r u{ ABo "[u m nn d 1
j

es er s fi g rfl u"ri x rr n r fr n a r q ra ritn fr n fr'rl c ut 6'1fl ura ri r n^ fl r fi:..,!{{
v A v Z - v v qv t

r{l5srnuun'':vt'.1 cell grouping LLnv serum grouping fi'rn'olnrel{aj,:uil:ynol

lnfi my nrf, nr"[r.fl,{nr a.rrari ABo r or ri'ffi qr aq{!
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n 1 r rA a n 6i ? u :l av n o uTa fi n fi ufll u ra6a fi r ai or rd a or u o r rJ ua ei dc erhfu 6 a ng

-3Ft{tu

fr'rl r fl nn n r tri.i r fr'rL?s 1 n 6 r fr ,r r{ n dfr'urir rfi n uei otn fr n ufi u Rh ! e nU!

u5onr "[fldlnfinunvrnfior16onr Rh a:"l

ri'ilrfl nh ren hi"[d1nfimunvun6rrrdenfirari Rh n1s]rir-.r?s1n
UU!

n rfi r rtndfr'urir ufi n rfi n1nfr m

5) Febrile non-hemolytic transfusion reaction (FNHTR)
;,

q1 nlT n ore,.Jr uffr FNHTR lfr nr16'ranr fl nr run iEn'reinur 6 o u fl nqq

nre"Lfi'u6onr unvl#rrnrfifleofld?,]xrii.rnnarv,luflerfru rirunreilorri'uriu16
tVYy

n n'l t e.,l''r Ltn?11{ nu

6) Transfusion related acute lung lnjury IRALI)
lurl q q rTurir:.i r lfl u:l ru ra r fi l r rt 6'rir fr n 1 ? 6.i dfl fi r"l" u n a rfl fr e r sqd

o 6 V d da Y V4 V a 6 Vv q V A V tt dyn Lu L6 fl ,Ie n Lon{?ofl ay 1 0 La fl Lu6.i rnn Instnn1tylill_],t usyilolnl?yt't.r

rv:.rrurrlqu[t.Lt] acute respiratory distress syndrome (ARDS)nrfl"[u O d'otrr
v Uvv

rafrr'ir nldi!rieuilrvn orlnfr m rifrrrrinrvfr'.i intravenous immunoglobulin fi fi

?1il.i'rurdurFsnriu

fl flrprar platelet refractoriness

ri r u"[u qj fin ufi nrluri'rJ r r fi 1 6'ir.l r n 6 n 16 o F] ].J 1 e.J 1 n tn r rI ry r.n fi rfr o
& o av G 4 ?, ' 

q 
'q, oovi a hy ;

IUFtO nl?Ll,ltnaFrrnOFlFt?{nO[1_]L].J61;l't?CryllLUty\e.J?vFrllLnnntnoFl[r']m'lelll

#or nr a tnr ufi nr u,r 4 n rt 2 61Lun 6 o nr ru 4nrnarr"Lr4 fi fr'ruillu (immune
qqq{

mediated) firufinrqrnuoufi::ofirio HLA class t tarunnn vrq]u6on ABo raSo
d d o L& qv 6 4

rr.r,.Jrlr?uflo.irnnnrnoFr l].tunl?LurnnFtrooFrLtl-L"J single donor LLavn?o.iLor
6 4 6 v u A av^ q &4v A v ^ & v t4

Le.J Ft rno Ftfl 'rr o o n nsv!o't nu La.J Lu rn n! ryvlu La {.i n'r tn nfl urtne n1, rrn Lfl v
o4ya qv d 4 !a &o

vrrLnFronr?Lurnanrnonrl;]nr? matching to.t HLA [av ABO uonslnuon

6r Lu mudlfl o.r platelet refractoriness fi r ufr nrqr n n1a0 nvfl a1 fl fik1"rier nqfi

frruuru lriu qr n nr afi sequestration u?o trapping tt or rn 6 n t6 o nqr n nnrQ v
vc,tvdo&4firrln uilufr'u u?o0nvirorflarln{us1n6nr?yril.r I Lliu rley DIC u6o{

nrsfti[afr o ua:d:urjs:nou[afr ooururrur:au
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rltff iGnrtutan platelet refractoriness'jrtfluqrn immune mediated uTa'Lrt
Y o u v 6 4 u q a{ I v l, Q Y 6 d { ' 'l 3

riu "Lrinerq 
ey ntl tn a Or tn o Ftun.isl n lU lil Ltnt 1 {'] L}.l.i n1 Ln n n La o Fl L}..t L?\ altu

qy4 4

"nriluunntnlLunqtn immune mediated
I

n 1 ? y ufl ? n fr a u e 1 n n 1 ?"[rh6 o ot fi r fi or a.n n dulu fr rl e s fr 1 fr 5u n r arJ 6 n ri r a
{U

dY o a 6 q

rdaanunltuntilotao0l
^ 3o d

1. Pure red cell aplasia (PRCA) LnFlflu[un1?t-Jnnnlr]L{nn

nuntrunlLr.tFtLnoFluS.t ASO llinalr,lrlrrlllr,rffn ra'lf,rflotqrnzudnn'ruvlu"ran
v o a 6 4 dd 4 '^rrat6orlulririosn'ir5-10iln.flunr tun le.l n Lnonqvl.l L;.ltltne n tta.i"Io.i ryLrs

.J 4 u I t Y v + v ^ a Y't !
zu n fr n I I I r 6 o r,l n I o r n il q n ri I U tu zi r q y u I e-t n r : n f r { Lt o u ri L o o fl o.l r.l tl I El vl

od64v^-dl'qt.-+-l-.'l-'-d
vir nr u rqil r y L{ o n ufr n td o n u n.i I o.i,iLTs r n t {'Lx-Lt tqil 1 v vl ! u Ll n L t"x n n

fr'urirrfinufinifienrvirriu ulnuritfist{nd6'urirrfinlfr'il.:fr'l (engraft) *ffQunv

uq?rUriluutndfr'urirufinu:iFtL6ootLn.t (erythroid progenitor cell) frnrtilon
o 

- 
, 'u o 6 vv, , &^ &t 4 Y 4

virnr rill nin svirLy 2ilr I runlu;l nl?Tlurter o.s LS.tFtLn o FttLFt.iSlntl tlr FlL6 o a{
v\ ' & du

fl r,l ttn y tn 6 Ft Ld 0 n $l1 n ht ! r fl ty n r Uq y N n n Ufuyyl'l{ n n Un |Ln v n1 ? r] ?1 S

tlnev4n rdurfilcril{'rJrfl pure red cell aplasia (PRCA) lnlqrifi nrani[u

nr?rfi n PRCA 1otfi'rlrunai *1flnlfi tfouov 1 5 - so fi lfr'il'l I uranirdqvfi nr:
{q9u

ilrfr'rnorrfinrfi oaunxilevmruiufi 40 tlniorsflreurulilfitrfioufi 3 - 41il
i o< ^ e rv d vt A Y a d I ' J "t
frlflnrooellv'ldlmtolzu!rElyt6rl.ltLouFlllOFlFlotll anslU'lun'ittou l UlJto.i{

2. Passenger lymphocyte syndrome rfr nrqr n6 a.rlv'ld'u ri 6assanger

B-lym phocyte) 1 ol {':-l?s r nr fi fr nll n'l r"r n dfr'urir rfr or fiu uo'l n ix rroufi :: o d
4 v rr o q va 6 4 a oi

nioufinldoOrttn{flO.ttJileEly}1LutriFtn1eyLs.JnLOoFlLtFl.iInnUonunOntnon {.i{
o "1 u nv vr 6 v I I ' &4wA a q

loruvr'rlrI1drtnl?1,t I -2ffi)nt:fr,rdlrJqnrirlrrriorqiFrn'jrfrldfrlqvunnr'Lu

n :ninr rr tlri n ?{uil ABO Ltt-t t-t ?al o dr l1r fi 6 fi rr ulr unT anlrrr r vd"[u
U

nr eil4 n rir tfi fi nrr :ltri m esraqjl ol r.r qj td o n"lueyll Rh. Kidd un r Diego tor I
s y 6 1 a.t,t ?il rl ?? q y\ L direct Coom bs test "[#zu n I r n 6lt n I fr'rtrJn r r vfl n r nr t o qj

$

rl:verrru z d'tln'ni6lqvuilrtlll tflelqrnl:inrtfionutoxtalfr'rhut6'qlnvirnru{{
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qurae.rnfiuluavuvrenr6'rnaitr 1nrfr'rl:lurdQnr'rvfiqvniouriiuriottr.lrrnr

lriaurur'r urifflurrt ar r orqeuu:rfi rrlufi rfi n rda n runtfi transfuse l#fr'rh t
9qq

v4YdA
0 nsL?irnr a nrt fl l5u n'j1 bystander immune hemolysis lrl nitnrcv tr.t n tn o o

yt

rLFr'rLLFInflolqrilu'ffumerafirulrifiintd'firr,rrnnreunntorlfiott6oneuulet

fr'or"l#nreinurlounrevil eMhrocytapheresis (red cell exchange) lnrul"i
d 4 A v - 4 v ^ 6v o a 6 a &-

L[.] F] ta o n tta.iyt tfl 1 nL tn o n ri L3q1 n t9tr n n Fl un1 tua L8.J Fl Ln o Fl uo n s1 nufl {

orq"]"{' methotrexate v6 o rituximab lun'r :inutn'] t vd "lulrl n nr rTuvi^

prophylactic erythrocytaptreresis "[uri'rJr fl fi fi nerer rAfl .iv]nrl fl rioAtiot*it;tlu
A v o e I q vt

,.r'r n ? q 1 uil s v n o r u r n r e fl o t ri'u fr'r n ai r 11 ufr'rl c u fi fi n I r el tfi u I un N o tfr o { s 1 r
d{

fi radn s'ru$f i,irtilt6'rlevlnqdd'r u

3. Hepatic veno-occlusive disease rfio'irnrrrHlrjmalriutot

isoagglutinins rio ABH blood-group antigens fieqjlu hepatic sinusoidal

endothelial cells orqvir"lr]'rfinrnf,umrrtrioltndd'lnnircli'r"[#rfiornr:nevfr'u
6 v v a &"ru^ 3J' A q .i

a v l :.] n r r uul l Ft e fl o.i L n o Fl LL n v o Fr Fl u L 6 u Ln o n uvl't Llr tn n rt l't v ul u "0'l tll ulr u.:

"[ua r ua n ra dn r o r n'r lfi u fi t n l o { fr'r] o fl fr 1 6'ir n r a fn m fr'r u n r a il a n ri r u rq n'orqs!
y o a 6 4 v i 

'aun1Lunr[.rFrrooFr r.rrfluQt1cuL]'r.rvnuiuuvririrrfioli]unrailotrYunretfie
{@

9t

nrovffludr{fl o{n1?ilnnrirfl ncelfi'rn6 n 16o nfi n:rrailfi mat mtet ul]ltlto.t1,1tr
{qqi

lfi nu6o n urnrt (d'tnrarrfi t 1 unifi fli rflufi n n rfi ut vr-tfl rfl owrqrn nrr:.l tilu

t r.lt 6'Lu n'r e r,r r r n 6 n r 6 o n fi uir rl'ul 6'nir ri'rh r vr n nr il u il uhll 6'a r n
9q

4. Erythrocyte (blood group) chimerism nrfluff.inrrilqnrirl

ilavnrn,:ur{r lfq ufr': nraaflrt ufi nr t6o n unrqvtrlfi tLur"iluqrn rtadfr'urir ufi n

64v^!a
rN n Ln o aI o.i zuL?s1 Ftvl-.iu8.r Fl 6u1 Fl1?rn o nqv fr'ol n o u rillev{l blood group{

! ^ 3 
" 

u 4 t4 v q Y t 6vu
discrepancy fiorqqvrfrnfru'[unrfluo'sEnld ruavert.rru"lri'urirunvrei(inu',
- a!< A - Y\ I d Z X

vr ufr vr a.r n r e m a o s v\ :.l d'{ n ai r c tfi o n r e q u a fn ur (rJ r a o ti r r fr'uvi e.t vr vt.t u

ufr o r q r n o r q ril ud'ru ru r rur-i r fi fi .: n r e n dr rfl uih r o rta nr u6 o g raft fai I u re t 6'

ui rrr, l rrn Jrin fi n trtri'(rh u il o n ri r utl n tv n n q v fiot rfl u teukocyte
{{!

, i 6 e tv, , & h t

depleted rLnv irradiated nouvtsvLvLtnrJ:-lefl tunlumnon Lll
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Blood Transfusion in Obstetrics
l^dadwu|anuiln uflneluaNq"n12Ft 2at2npl

Chutawadi Vuthiwong

aY dds i ^ 4 4 4
6 n rn.i F) ??n il [o n1 6 yr s v rn a n1, 16 u rn o nst n n1 ? F] a o n u?on1 e v

y Z r.jo yt
rr1?n{ouqlnnr?n{n??.rivr-frerrlnfr uei,irrirulranjqvlil"iruilufr'ort6'furfron

u5 o ri r url av n o L I o.r LA o n rfi o il or uyr un 1 ?6 ru rA ; 1 n n r ? n n o Fr rfr o { s r n n r a!u
ri I s a a Y < o 6) y oL d t d 4

t!nfluLLLn{11't.i LnuFttlTfJlflFuvFl.:n?7nsvyt1Lu6Fl3Fl{Ftf?nlluFtantet6iltnaa
6 yd n a-i dd a 6 d d
LFr n LLFr LUn ?ilvr 6 mtiln1,t v Ln1, mq1.i1r?o N n1 ? L6 fl Lno nil?].r1 tuil1 n ns't L:lu
v uvu 4 a d4 

tntnru"fiLtnv[uxy11{"[un1?t6onFl o.t L Ft ?1 t tn o a yt Ft LLvt u 6 Ft tty\ 11 fl q { n,t ? 11 f 'l LJ 1, t

'[{'rirur]avnerllnfimfiuraerlv6J.J rfio1#rfinnrre.rrJnapr"ri'flturiartaortuavyr:n

lunae.ri

:Javu6uz(rnty (Key points)
oY141. nl,lvfrn1ruv6'rnr:ad 6o hemoglobin (Hb) riofln.ir 1 1 n./nn.

oxAY66u-'
lutn:a.rrnfi 1 Lrav g flo.in1?n'.rFr?:"rl rrny l0.s n./Frn. "lutnee.nnfi z

2. nreiflqq'fl tiavnlr"[#n1?inurnrrv chronic anemia ?y1,l.ir.i
Y c^'.!. d

m'r nr e rri ril ufr r n'r frru fr q v n n n r e"[r]'r6 o nr n 1 ?fi s 1 ?rurL]'l6 e ntil n r efi q r e rur

s 1 n T v fr'L f,e*og toU-in uvj r riu u ri nr r e 4 n r n o1 nl el o{ *'il e fl fi? flU!

g. n1?rA Er rA o nq1nn1?nn o nrl n fi y5o ilr fr'n na a n 6iru"[unitri.ir riiu

fr'arl#ufianr flr hemogtobin riaunroonellnn.jl 10.1 - 11.0 n./on:

4. n1 r n1?n:;fi fl rd o nilrrn fi naex ors Fr1 n rn1tilt6' rnvnr ? LA Ei rA o n
d tq 4 d to -^ J d

01qil1]?'.t1ctlil1n uutfl.i'tuvt1.i6mn??ilq{at?}.tttu,t111{n1r!lLr]t}.loe.t
d 4 F ^ v v A qv- <r r<o^

n1?L6fltnoFlll?8.t',ttu:t1nvt'].:6mn?r8] tLnvLqluulvt?lnFtuFlttLFl?Lnl?rinULm

7(F
(Fc(6
E
(-
F
E(F
G

rF
qa
(.c

nrsl8lafr o rra:druUs:nou fafr oouturrlut:au

do

Fl 1 3..] LtU,) Yl'1.1 11 n 1 UUFILLq

The Appropriate Use of Blood and Blood Components 143



x(F
(F
E(6
Ge
(-
F6(5
G

G
Gcc

d;5. narf,fr atn'u.jrlfi nnrry disseminated intravascular coagulopathy

(otc) nr n a1#nr rin rv-r fr'ufi evu.jrr fi eo zu n n1 ? Fl ?Q q coagu tation

n r a r :i d e u u:l a.r rn r.rTa fi n6 vr a r1 u e c ra "i r.r n r e a&r n aa ri
a ^l 3 6 y q Ju r- 3.Jn',r?ry,,J}.rfluflo'il-r?N'rruy{n1nil1ffoflny 40 - so tnrurfi'rtrlnn?

Zsard
n{ n ??nq.iyrun o nr ?1fl fl t6 anlilA

d;l'dd- ernl ? Lv\ a.nlul orrl?elt ruufi nr ufr o n rrpt.iil?yal1 rufo fl ny 1 B - 25
< o6)v Z t
6.: virlr,r ev n':-r hemoglobin n'1 n.l n.jr ry fl yri o u n r nr aen

a-l 3- a.rnranrr:-rdutorfls{anr?rL{{fr'?flo.irdao 1nfl rqilry fibrtnogen,

factor VIll, factor lX tLnyfrnl?nn-lflflol fibrin nnn{ 6rrfitamlrfifl.irio
nr?tfi n thromboembolism

rn ru.r{nr et fi ede nr o sfi nlura fi s n&.r n erd

asnu Hn :.lnn^

nlesila n./nn.

lnerurauen (o - 12 fi'rJorti) 1r.o - 14.0
vi
lorsurafi 2 0s - zs ffiJnrfil ro.5 - 14.0

lneurafi g (zg fi'ilorf - nailnhuuor) 11.0 - 14.0

esO*'uHnfflr1nT fifiede

n./frn.

11.0 (Hct 33%)

10.5 (Hct 31%)

11.0 (Hct 33%)

nlxv€lor fi'u r.rafl o{ n16#{ nr6ri 1

- t\lleta-analysis: 116 nl nr,:r tn'e.r vl'ufa ti1{6'n ts u:yy,jrlnr r yfi nfi
^ Z ' Y dv d 6

LnflFl.:LLF]?yElyttTnflA{nl?Fl.inr?flnLnl?tSLlFl??flFlnOnnOUnlUUfr Ufile.l
u v 6v 'o - - v t

nJr l{uo n'r n r a v m 1 r n dr y rin fr'r rio r n.i 1 o r a a rr Ji (SGA)
6lFda-i- tutLoy\?nl, toL{u, nyr]uotiltnl v!1J1ton?lL6fl{F]onl?m1flflo.t

iad
er1?n1frfrnr,rvfrn?uu?.i (Hb < 4.7 n./an.) 6.tLflu 3.5 ryjl
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n']tuou m riloa n n1r [1, rna o tulr6u{t a{ nftR ner Lunleo ua Luf,yets
, -3a1{1 A{U

6ufl sriounaan (Antepartum)
,

t . ra { r fr'r nr eariu n n unr r et f i:.l nr e n e,r q : y nr'r Etrtn 
^ 

fl u, ra qi rfi o nr

ABo LLav Rh rfioarrrlrnnrea"rinriruren

2. nrafl or n'unrrvfi nr"luevra.irr nr efrt neaf
d 6v v t 

^ 
Y. 6 <i -hm- n,l ?l.r n1 fl ri'nr ru furir,r fr r fr'.: nr rr.ri"Lu u? ol or ur efr L#hl e fr uurn y

r' 1?iLil ?vvrrufr'n"h rfi r r
- u rtr m n nun e ?16'i! fl r ri otilfr rfr ofl o{ riun r e rfr n"[uavur'r.req

nd
f 'l?Fl.ln??fl

,
Follc acid S tn. {unvnrir

- Ferrous sulphate 200 s.Jn. (nrnrr,r6n 60 :rn.) {unvni.r

- u€ldfi Hb < 10 n./nn. nr,:r16'i:r ferrous sulphate 2OO s.Jn.
,v

l"unv 3 nir moonnrafr'rnreai

- lfi'a r il a.: fiurr n r r5s tu'id'ufi fi fi r 1 n1 r5 fl ?ylr'r Fr

qY v t4- Ll,l Et11l:ty\ U',t 61,1n{q1 n LFl?}.t't fi LL?n 1ufi ufi fr fi n ule}.J1 n

o. ufi o marqnujrrafr r fr'r nr aa.6fi nr r yfi rr nr,:eil ry rfi uu1 6r u,l Fr rn y
vd

F'1',llJ?U[L?.t Fl.tU

- {'nrlavifi : nrrylnturnre nrau{urirrvirwornrefir-Ln:n'u
dr.^d

LPt fl:.til?yl FtqlFl

- ornl?flo{n1,ty{Ft : [1,1uofl a]ur{ urfl"lqtilax {arri'r!r}.J '1n"'l

- rt?xs?t.inru : fin yrulqrSr lqd'u n"rrt murmurs Ftrl]l6'u
. ! ,-i '!<<F',t 0.t [il o t1-] o u u?l't n1 L!?lu.: yt ].t tn CI Fl o o n "1 n "1

e r^ua J- nl?n?rqylr{u0.i1_llL mn1?r?\ou'r6'r !1, Fl

< Yo u
+. h.In r ai fi s a'u n r r yfi n fr'{ tt ri e y fl y ur n I o.i n 1 ? F].i n ? ?n ? e er fr'.i"1fi'

v4aZ
f 1 ? ? n B1 n 1 e v{ Fr ttn v 6 1 t1I E I O.i n 1 t vx Fl uu LLn v n F] E I e.J o 1 n 1 ? Lrn v ? v Fl ]J
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n o.r1/\ s 1, rul 0 1 n 1 ?fl o'i zu Ll e fl ?e il n e fJ L n fl v\ s 1 ? ru1 sr n ! s q fl Lu a 1 u

- o'rflFr?tJi
q

- o1nl?fix"[qdttunr (evidence of cardiac failure)

- nrafinufi'o uriu r.lon.ffnunr errnr6fl

- :-iav{fivnt6frnr?e.r{
- nr?r'r.irLftui6nrannon : nnonilnfr ra6o ilrnr'nrnnon

- ay6':-r hemoglobin
v ' &, av4 vn dY' 6 , Y d2. fl o11.1{ Lunl? Lil rn o fr61u?lJ r.r il e fl 11 Fl.i Fr ??n Lux 1{ m{ a?rn ttn J

luri r r ra 6'r n n o n n fr'r s n 6r ri'r"Lunr c vfi tilt d'#r nr aaf

3. fr'rl r r fi :.r' n r r rfi tL 16 o n ud fl r lnr a-u n r at d'fr.l nr efn url n u n r :"[r.1{
6 1 ? d'r ttn v o o n fr rq u a r e.r ri:-L rl r v rfr u n c r r.l"r ufll u"[u n r a"[#rd o or

Yr id o i - v U tY \ Yv 4 Y rd d 44. ,.t!,ltivtatnltv"ltFltfo?{ e.JnLetno{Ln?LLnon LzuttFta.Jnl?t6utoo,rl
T

dvtV
taflL1\nu?,lN neEl

J " dt v o v4 a .'5. ifro"irrilud'or"LrXrfrenr nr?uAnL6fl{n1flfi' whole blood urinrr
'l ri'iqv\ r v 6i r ur-l e v n o d n fi nr fi ri'rh fl 6'o { n 1 a

!
v s "! I 

'o 
yr Ay lvu t u v 4 6 4 t u6. vanLnfllla Lil [u21]lfJvrmo{ Ln?LJnl?rilnFtno{ilLnnF}LnoFlril1nl

raSorrn n.ir 50,000/nL.eru.

z. in''rgfr urrnrmdqvvir regional anesthesia fir rn6n rfi on > 1 O0,0oO/
,d 4 ! , h ,d y 

^ & qv
a1r.313.r. LLFrS.rUn1fln1?FlnB111r'tu.i1Ut',rL}.riln1Ivrtvrrn{ournnflus1nn1f[v

epidural anesthesia luvr{rfr fr in fi nr 16 a n 50,000 - 99,000/aL. s.rr.r.'z

8. ueY.i r al'rh er ri c u"[u ni r r r n fr n a rl.t fi fi rd o n o o n o Ei 1.i ?1r u?.: $n vqrya9
v laua r d 4

tin n1? n Tlsvt'].:1,1o.til|]-t Ftnl?v!]t21e.J Frl't8.J r.tftiln nfl o'i nl, ul.i Fl11o.i LOo,il

ru ri e v d'r t a r p rocoag u lant ri r uha r! ain fr r fi rl3 x r ru rfi u t u o ri o n r ? hemostasi s

nrelri'tresrr frozenplasma (rre) 6rfr{orjr'i'finiou{x.l'rrinunv.irLfllvtqlvs.r
o 4 t u t&.
l"un?rumflLr lu"

nrsl8[aEo r a:d:urJs:nou [afr ooururrur:au
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[\/assive hemorrhage

Isolated factor deficiencies

Reversal of warfarin

Antithrombin ll deficiency

lmmunodeficiency

Thrombocytopenic purpura

9. fi r n : v u rin.i r n r el#u fi o n r fl u rfi u.: n r ur,r fi r"L u n r a fn ur rirl r fl
tYoGtv+uovur.J

"vrlfiu "ir r|udo.r il nr?fnu 61 ru q ra v"lfi'nr :inrmr.] rvdrrJ :v nr or 6u 1 :n r
q

v
aefl

o e d q <& a.ia q 3 -rrulr4'r.i n1?h,laoo [udatFr.1Ft6en?iiln1xvslo t6oa{ (chronic anemia)

ortarri < so ilrJaui
a

1. Hemoglobin < 5.0 n./ntCI. u#.irsvteifiornrrunn{ro{fi'ols

ffttuao (cardiac failure) u6onretrnoonfi tsu (hypoxia)

2. Hemoglobin 5.0 - 7.0 n./Fta. arxfi'rnrtvriolilfl
- o1n1?fi'flqfrrrunr raSa nnuruv hypoxia

4 a X dd 
^ 

; ;- Pneumonia llao n1?rlnt{o!!unllt?uxuFtou?trutL?.t
4- 3t1A1t?fl

- rlavifitanrfi'rlqfi1il16'ufi orslnnrryfi Fr

artnrri > so ffrlani
I

1. Hemoglobin < 6.0 n./nn. rr#.irsyteifi01n1?u,6n.ilo.tl.i'r"[s

frel tun'l (cardiac failure) u6o nr err o o o nfr tqu (hypoxia)

2. Hemoglobin 6.0 - B.O rt./tr'.:ulti'lnrryriohlfl
- o1n1?fii"lqdxrunr ra6o nnuruy hypoxia

d a i aa ! i- Pneumonia lrto n1 ?n Ft t{ o LLl"l FllT t?ulltuLt?.1ou
d- il'tn'tt?tl

! o^e u 6 Aq tq y a 4- il?ven L?nul Lsyrlil LnLnnslnnlQv{Fl

nrsldfafr o rr a:druUs:noufafr ooururxur:au
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daJtv
ttu? il 1 { n 1 f, L n ? el eJ ta a n til a'l'l {l tt r{ u r.l1 Fl o n a o 0l

lun:rflfi rrtuuzuuqvvi't elective cesarean section lunnr?mlnreefififi

rl av {fi ufi o nr o u n, *r r'o 
^, 

a.ri lanteparru m hemorrhage; t nr u m n u6 o n ufri n n o n

(postpartum hemorrhage) rnrelr.irrl'nnnons.J'lriou (previous cesarean section)

ncern?uar nrel#rfio ornr'l riehlfi

1 . Hemoglobin 8.0 - 10.0 n./an. n??nrcnfluf,ur,rqju6onr unvtm6sxm":

o drr ud e nt{n flo rfi q vris crossmatch t6'ri'ufi

2. Hemoglobin < 8.0 n./nn. n1? crossmatch tn?Eis..lt6ont{nfloa.r

z ufin{
fi r e v 6 nt{rn r o'i r n r a"lri'rfi o nt r]t f in rg1 d r tv rl fl o { n r r vfr nr ra5 o urrill

q

o r o-i ;^
Fl't't l.J zu n il n n o u'l il t n n s 1 n n1 ?1'l Ft f 'l Fl L1,l a n

esgsto nao o (lntrapartum)

1. nnr?n'tnar:ififiev6'l hemoglobin < 7 n./ota. nratfi'ilnrrdtfr'q

hl nr n o or"]"u n n r ufr fi r n r x r e n ur t6 o nr"lfi'fr'il'1 ul 6'{

2. iuilt n r r vfi n LL n vrl Fr tt?r urr n ru ff n d t r n ri a u n r : r'i r fr'n fi 1 6'nh u u o
I

av v
LQ ttn,l

3. tvr nrfi nrnrar.ir fr'n utnvnrana.rtnfi 6

4. nrrn n nr r tfi s ifi o rr"[#rio ufi q n ufi o n n n cr :l.ir uilulunre"l#rfi o n

aZ rla 4
5. nnSnrnr:nvlil:vrtl hemoglobin < 7 n./Fta. ttnvnnLnonflrut

.i d qva q 9
nnof.l ne?fl {so{tnontLnv LuLaon Luuo{F]aoFl

esssufr{ aaa or (Postpartum)

1 . n n?fi fi nr c vfi nr uri or nr anxfi udl n n o nr tri"ir rflufr'ofl ri'rd o n
a -j 4 v v 4 q e'

2. Lu?1 Elvl mn Lno nun.i nno n n o.11,1161 t1r4fl o{ n1?Fl n tn a n Ltov Lv

n 1 ? rfih 1 n r nr afn :*r rTufr'ud e n''r ?t n tr fl Ll? &r 1 n efi rfi fl til

nrsl8[afr orra:d:urJs:nou[aFoourutrur:au
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v ciu r oyd
ua n n1 f vl I [:l fl a{ n1 e [u t6io n un s dx uil rsno u In fi n"

1. tild'{1fi' fresh whote btood fitflqq:iutilfifild1nfimrncfimq9E
ydXrq,q6r rrsa

Fl o.i t o zu n nl ? m ?1 s n 1 ? Ft Ft rI o Ltn v 6,t u Llr I_x n n ! u [tu n tL] u6,t uil ?y n o L [n u Ft

qYYtt qY , i
fl 'r 8.r130 hrzu! r fl [ n F]'r ].r 6 t uytfl 1 a{

2. fiqrerurlri' red blood cells (RBC) ifioufipr hemorrhagic shocks
j- rfio hemoglobin 7 r./orr,.uia hematocrit Zt% ufinr160ntta.l

f,r fi n m e.r n r l.J'r ? o"[ un 1 ? dr o o n fr rs u1il ffr o {u r v ni r t 1 
u

- tilfiqrerurt#fir hemogtobin > B n./nn.s

- nr :"[r.]'ua^ o n rl?er r ruer r n vfrl#rfi nr DtC LLn y throm bocytopenia

t6' tnrndhtilufio"lri'rfioBr G rfrn nr,]al# FFp unrrn6nr6oo
U

3. nrr"[#rn6nrrfion
Yv Y 4 14 VqYv %Y Ytt- ,,1?1_rFro'r8.ryilrnoFt ABO LlJrLonLilLlrLrnyr.tlxtJ Fh n! Flt?u{!s

4yv 6 4 y v o ai \ My v 6y d 4
La?r_rrndnrnoFrrrs.Jflu Rh nL LunfruyrulLelL0uunyqrutluno{LxLnanraonfi,tu

nrrren"[ri'rn6nruden Rh !,]n t6'lnrs1li' Rh immunogtobutin (nrrto) rilu

nrefl orn'utflr.hfr n alloimmunization 6'eEl nre"[# RhtG fl ul n 3OO I nr n.(;rg)

rirr,rfufl ot n'ulun :nitd'flr RBC Rh r r n fi 6 nxr rir rn 6 nr rd o n r{r{ufi .r

1s ,rn. fi.ruvirn'rnral#rnfinufioourirflu nn L?n 30 ufln ra?oun6nrufronfi
$

16'qrn Rh r-ren platelet pheresis z qfrm turnrfrt#fln1ill?nFt?o1tnrqxlfr'nralu

ri'l.l z - q ffi)atlfi u1 n fr'o.i nr ?raa* n rfi f i hematoma In fl rsv{r yluer Eifi fi rn 6 n

u6onrioun,il 50,000/or:.erx. nrre"[{ RhtG rfindnrr{runonr16ann"r"lururnr
a^uu

rur nuLr?ru"runqn rm n dr:.r rfl ou'
64-la4qr4,Si- tnnFttnon 1 fluFl Ly,,tilLnoFtt00ntur.tLuruLnfllonfl 7,000 -

1 0,000/a !. il l.r. u Fi n 1 ? rr o r n uor ri o nr elr.l'un fi nr rd o n q yrio u n { 1un :nifi fit{,
td o or o o n elr n, eirtlm, sepsis, consumptive coagulopathy, t6'ir ur rrr o dx,
aood4
3rnl?LV\31n1?111nl U tnn n toon

- "[unrryfi fi rn6nrdonrir qyvrrudoF]oon?urert6'rionlrn

rueium'lun q' r fi rn 6 n rd e n rir rr n 1#o u n.ir so,Ooor^ u. u u.) r{u uri fir fi nr a
q

nrs18[aFona:druUs:nau[aFootirumur:au 
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et"(F
c(6
EA
r
F
6(5
G
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(-c

64rvattldty64
1r'TFtLELU?Onl?rirnn " oflr.i hnF]l;rv\LelnlLndfrrnon 10,000 - 20,ooo/ nlr.ill.r.
v d d v1 vE a a q v 6 4 q a , u ric

3l n il Ln O n O O n to'l LFI " S.1 Fl'l ?y'lSl ?fU1 11,4 Ln n A Ln O A tun ?fum O LLIU"

- firrn6nudoFr < so,0oo/nr.r,.r. rnvfllnxfi 16onoonrio (active

bleeding)
Y6- 0lLnonrfion 20,000 - 30,000/n!.rer. ufrqvtrifiufioBroon

- finrelri'rdenril?:.rrrurrn (massive transfusion) ulrafi.l
finra"[r]'r6onrsrlnn,ir z rvirroril?il1ilrdaalurtnru r,16o1# RBC > 1o

ilAn/24 nu.s

4. n1?"[# fresh frozen plasma (FFP)

- ri qr : rur"[#r,r ri eeo n er riu uil un'1 niL r?n r,rr ntil fi fr'rj r a u il og{s

n r en a n i:.r vr a r 6 u 11 fr'vr n u ri vr n r n al r,r ri ea n u r : n"[r]'rl'rh rt 6'vr n ra riq{{uq!
avJ- "Lri'rfro PT utnv PTT elnn.ir t.s rvirriosnirr..]nm
v ,&- flolt.ifl

o Coagulation-factor deficiencies

o rd o nroonxrn rrr ri:-lfi nl?Lr{{fr'xror u6onfi nrln fi

. L6onoonslnnlrinvrfr'rt.t warfarin

di
R1?vtaonaanfll{46netilil?utt'.l (Major obstetric hemorrhage)

4 4 d v cr iq d da
n1?L6flLdOFttOfiLr?\aULllU1rU{[1.i61tlrmn1?t6ilteFlI0.i3.J',t?Fl't O','lS

a4;-
Ln ns'rn rn o n oCIn il1n sl n Fn Ltuu.i?1rn tn1v n1?ll'r Ft tsLfl o.i{ o.rvn.: nno fl

u o yd S a 3 C r q Y 6 4 u 6t1 ,
tta v o t fl '] v L n a tF] il{ L n fl tn a I u Lu{ t'i Lnl 0 { n 1 t F].i n tf n u f o 1,1 0 { a n o Ft n LFI

nr:ufifl 16onlufl1.i6 A n??N o1stli61il1?n nr anlrnit6'aiorrarir unvarq rfiu16'

tuil?xrrururn

- Major hemorrhagea

. n1rrilfi fl uurilnrrotev6':-rnrrr:.rifi n fr'r

o Systolic pressure < 100 elel./il?ovl

. .ffnrrnreufr'ufi',:lq > 120 nr#r/urfi

nrsl8lafr o na:d:urjs:nou [afr oauurrur:au
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. rfiardon > t, soo :rn.

o Reduced peripheral perfusion
!4- retel.Jnlarft fl rdanil?elrruelrno1sfi olnr?Lrnnxtlrrn du

!-. rc y c < d
Luo.i ql n nl f rL a fl u ttil n.t yt 1 { 63 ?a fl E]r fi rfi nrlut r I F|.: Ft r?n u ? o o 1 q }J o r nl ?

unpxfid'nrqulo'r hypovolemic shock 6o raru"lqu5r n?yu'tflLf1 ae1sl6'u
a A I -o v dInfrnrir r,r't[srd'ur5r ufirrqnrrol capiltary refilt flanrqynF]n{ ry6'1lFl,t.r}.t

?6nn2aFtn.3

1u (rJ I fl fi fi n 1 ? rA fl rA o n ru #,r' r s yt e.r' fi o 1 n r ? LL 6 r').r 1r o.i

hypovotemic shock fr'or fi nr rfi o ml [.t Ft?,]sAL durfr I rfi I rn y um?fl ]r fl fa]rfi
qv"[#nreuri'[l

611 rlrEro{nrafi s rdan rdsuufiulu{rhavrrs6fi neru

nl ?fi rL rA fl ynanlunr aa"ri nreufrikinrrr

n1?[[yt.l FtFttso

r nrrrirnaafififlnrnnn
a

!,atyI nltFr.:Ft??n tuno.lyto.l

nl?Fl{n??nuonetnnn
q

d4 o r Z r
n1?il Lno noo n Lunt{ n{ Ft ??Jt

;I ?n[n1uF]'r

I Snnonntnounruuol

I NFtAnUF]n

r uda nosnslnillns.Jnnnvriorio.rnrna a

6

nl?Ll Ft[qLsln nl?F]no Fl I nre6'ni[fi:r

r n"l?Anlrorta$lrfilvrSodelnnon

I nrrAnflrnfl o.iLl'tnlnQn

I elFrnnrLnn

nrsl8[afr ora*iruUs:nou [aEooururxur:au
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c(6
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B

(ts
Gs
h(.c

d1 ruqfl o{tnrerfi s rdo o rdsulrfiu'lu{:Jravrr.rgfi neeil (Dio)

nramn u6o nvdr nnonlu
-C24 111}.J'rLL?n

nrenn 16o nvd.:nnonr

un{s1n 24 nQLil.i LLnv

rfi nrnr r"[u o d'r.l nnr.i'

Disseminated intravascular

coagulopathy (DlC)

I rnrnnunfnfr'rlild
o3'YdyI n1?l.t{ufi 1ufl o'in1tr].in?tnnn Ft'r'r

I rofl LtnurnFrslnnl?qnfl1a

I ?nrn1v6nn,irrlnfi

r n1?r{.ifr'eror16onfi nnlnfi
riI l.Jflnnilnu{

I nr?r|fiL{ovn.iFtnoFl
d3,YdyI nlrNTU6aUfl O.it1?Fr.3 FltfnF}nnl.i

dvI nl?ufl nfl o't uhnil,.JFrnnlrn.i

nl?,.t1rlnFtaonl

od
I il1?NF]'IT] LUFI??JI

".LqrI u'tFlrloFrFluunoarnon luiloF]
q

r na'r sr 6'u1nfr mnr uven{ouluevu,ir.r0
Y6

n1?n{n??n

I ?nnonfr'ariouriruun
o*'YdvI n1?8]XUfl eUl0.in1?Fl{nr?nnn nr.r

I nrrd'nrirl#rfi nrnreuufr'.r
d4I nl?*JLno000na.Jln

I Acute fatty liver

vaad
n136n U']n1? s rao noo n fl 1{ 4 n n 5eil u?u [16.:

n1?uff1fln1ts shock

t . "[r]'o e nfi rsuFr,rl sr r1ir.r1iu6.1
!

v6v4 t &2. sFr L1rFl?Bvml flnfl1flU6.r

e. h.l'arerjril1{vnoar6on1nflr{errurnrlr,rqj z u6u 1t+ c u6o 16 c)

nrsl8lafr o r a:druUs:nou [aEootirurrur:au
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4. vrFluiluil?rrnrifionfiufirlil tnrfl1# crystattoid u6o cottoid
6 v - ! .j orv
Luo Fl?1 L?,tyt 6 ailil't LFI

q

5. u{r"[#our nr r e rd o n u :r r.i r fr n r c v rer oi,] u fir.r'r ril uhi'rd o nr ra ri

o Rh nefl{u6o orra+j 16 u'rnirfr',:-ha u?ol{' uncrossmatched group specific
!$

blood sun.irqvt6'rfionfi futly crossmatch "lunefifirarra^on Rh nl] t6'u1n

hffl{ufioorail o Rh Lcn flnrffu"[unanifr'rhflrfluuil Rh nL unvfi anti-D u6'r
99!

fr'or"l{rovrr v u6 o n Rrr nr-l rvirriu d'rriuour nrr e td a n nr afi t6 o Br Rh nr r(rao.r
r4yv t a4 6llv
L1t_l1.iq v{,t fl [Ln Lfl 6 nlun']?ru Ln

o. fir ril uhll 6'tfl d'e rl n : crSn r :"[ri'rd o or ff[{uer n'u (p ressu re i nf usion
. I 6t - :

device) Ltnvqiln?ilquLnon (warming device)

z. ranr,:rxrira uu6osrnunrnrnariatrlfi

n fr ruvru {fi fi ,.l rrn, n'.rrni{
a <Ja I d- xfl ruruLLv!vrErllNll?vflLnr?il

- ?\fJ'IJ',tn

- ttvril{teflrvilr{lnfrmiilflr
vt .j , t4E - Z.- ilTefl1161N1?il FlleJil',tTt u LFr [UL'.]a'tOU6U{

yvtvdvd
n16[9.11f s',]{tasu?1{ nlatnHvnlt6{u nu[v{ 3J tFr u

d1. qo'itnoFl

2. Flrts CBC ltnv coagulogram
u 4 d -s a u 6l u y4

3. Lurn{v\st n'trilnuL^yFt on31nl?u'tu Lq LLav?unljFltrN?6nFlt

+. "[ri n r s a c ufl n n r,l v u n v r-Tufi n il? r r ru:] n n r,: v v n t'rl x'r

b. fiq'rerur"lain1fl CVP

6. finnrtavd'tl hemoblobin Linv hematocrit uiluevflv

nrs18[afr o rra:d:urjs:nou[afr oourutxur:au
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Ad
nlf,uErnraanmoon

1. 1/16rrUA

z. Fr?'rsureo fl 6nlr nfr :-]rnt nrnn urn vdo{ Frn o o nerq:ncrtilfi{
X, YqS4
xu6 euflo{?n a1{ [uLv\?.i 3.,]an nu?o].,lFtnn Ltrln

3. firrornnunfnfr'rkF{
- n :,:q"[#rTu1q'jr n ev tnr v:l nnr']v'jrl (empty bladder)

- 1ri'oxytocin 20 afrm u6o ergometrine 0.5 3..tn. il'l.l1rnonu6on

rir nrrfr'nu oxytocin +o q1frm lunrarjr 500 8rn. utnu{rurlunon16onn"r
Av

LilO n ?v nunl?il Fr ? n n tfl o.i 3.,1 n n n
9{

- Ftn.SSJnnn

- Bimanual compression

' Nnflrnxunfrrm'el[r'6unvfflnlfrr6oF]oon 1#drr- nll.t fi t,

prostaglandin r{r n frr r ufl o ra6 o da urirl o fl Ft ?.i fi il n n n

4. rir f,itri aur anufl n td o n1rui6fi nni, r rr fi qr ecur fnurtn s nra

zulmn lllnqlLUuFr'l?ll',] nysterectomy

e ^ a o daa a r a.l , & d
cr o fr q r e rur il r fi rrlu R1 ? s 14 ]r ta o o o o n 9.1 n il n n tuf, u 1, ? 1 { n 1 ? n { n teR

Disseminated intravascular coagulopathy (DlC)

"[u DIC qvufinnrrvfi coagulation tunv fibrinolytic system on activate
o6lI

vlrLlrfl'rFr coaguraron factor, fibrinogen tuov tn6nri6on tilunrtuqLi'rfr0,

massive hemorrhage vrt{ 4 A n ??}r "[un rfifi n{ frfl nl']v DIC "[ri,nrainrrvl'ufi
a

rvra.jrrfi ao,{n nl ?ntteq coagulation tri'irnrlv DIC s v ufr ,}sr nnr tu 41n

nr : fln ur q v rio s n r :-l? e.r r n en r Er"Luu n o n rd o n'[r]'rfi uI n o ttn vfn Br n r tv n

lnr rfi q nrirr,rrrur,rdnduqru 4 ilavnr: 6os
q9d

- inu rrl?a.rrn:luunont6on (maintain intravascular volume)

1fi' rFP "[ur-l?rr*firi.1fi' APTT : control < 1.5
J-c4- "Lrirn6arfronLflon{?vFrLJLnnnrnen > 50 x 1oe/n.

1# cryoprecipitate tfionrt:vd'l fibrinogen > 1 n./Fla.

nrsldfafr o rr a:d:utJs:nou [aEoourutxur:au
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nlainul

?oilrlqnfi1fianfrrr
z. "[r]'ur n rv{'unr au nrfn 6',:tt oter n q n triu oxytocin, ergometrine,

prostaglandin

s. 1fi'16 o n un v ri r url r v n e uln fi mhi'rfi Ei.i n o e r x ri'r n r r"[ri'^. rri.
lriu Ringer's lactate

- d i qv - v4. unntnfl{n1?11,1 cryoprecipitate tLnv platelets concentrate unLtu

a,r L n iln 1 e v rd o nr o o ntiltd' #r nr r u n r nr a rfi r td a ntil1 6' !!n v zu n n 1 r n ?r sqq

coagulation ltu'jr fibrinogen *nvtn6ort6onm;ralrn prolonged PT r,r5o APTT

1# coagulation factor uavun6nt6orr tnuhi'

- Cryoprecipitate odrtriofl ts flflFl{
rirtilfi cryoprecipitate 1# rFP (15 ,.J^./nn.) r qflm niorln

+ - o qfim torrfioorudoflorri'u coagulation defect qrnnrr"l#rfionfitfiut{uru

ritfi thrombocytopenia 1ri' platelets concentrate

5. 1# broad spectrum antibiotics frnaolnnx aerobic ttnv

anaerobic bacteria

HELLP syndrome
Aavoddv'

ruo.: q 1 n n 1 el#rn 6 o rfi o n s y fr il eyfi vr6n r n rio fl n{ q r n nr rfi fi

nr evfrnr r rn 6 n u6 o na drt ec nr r5r 6t nr ral#rn 6 or rd a n rqnry"[un arfl ri ohid
vr !d 6 4 6- {rlcflfrfrtndnraonrlreuua.:uoyfi active bleedings
{q

v, ia- zule fl rs.r rn 6 rr 16o n < 50,000/0!.r.ra.r. tuav?1.: rrrlusvil1 fr'a nao nBg

- fr'rl,r fl vr n er Ertil.ir ri oura?ouff.: nr n o nfi fi rd o n o o n s1 n ?o fl rryr{ Lfl el!1
orv4Z

rur.r n'Luri o r fr'a r ra5 o "l"r rd o n fi u ni r u r u r r n' 
0

- fr'rhuunerrfifirn6nu6onriounrna n < 2o,ooo/ nr.ilil.10
{q

- uuvri,"l,ri'rn6orrdan 6 - 1o flfrm "lufr'iloflilnarufifirn6Brrdon
{{q

< 40,000/ n !. lJ er. ri eunr a"laivi ori r ura'r fl1s ri o unr ailr fr'n n a o n' 
0
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- "lutrufin{6'u'irfi subcapsular hematoma of liver lri'fi ngc

so qfin FFP 20 qfin rn6nr6on 30 - so qfrn, !!ov cryoprecipitate 20 - 30

lfin t{lrfor"lunurnrrtdoor'o uuvrjr"[#vi1 ptasma exchange 6'rfl FFP,,
"lunn6frritnrtfiornre > zz t'rlxt udtnnon (thrombocytopenia, LDH rfiH,

multiorgan dysfunction)r'

rnao n fi'? riaurirraun (Abruptio placentae)l 2

^Yrlay4u ry{ n.i Ft ? ?n 1T il ? n n o n trl e n o un 1 u u a 3.J n il 1 Fl'l u tn o n o o n ?'l et n L 3.J

o r n r a u6 r n eari uu ni r-13 Hr ru u6 o nr o o n fi rt ? e s fl :r o 1 stri d'r v(uf rTr-l rd o n fi o o n

q?r rfl o r qr n rd o n or s o q] ffi rr rura dr e ntri o o n r r"lfi'rfi u uo n qr n n 1 ril rv Lfi u

nnrrvnrelunr4flur6onro'ra.r1?FrlLLnvn:rqfinnrrriou'1 :rruri'rnre"[d'rn3or

r-Tufr n rfi fl { fi'e"lq vr r e n u dr nr e r fi n 1 a 6i'i m :'r q u r r #o r rl fi rifi n r :"[ u? v u'i f .iJ
dv Y a -&nt? Lu6r?u'11il1{uao a tno o Ft{u

- nr?n?'lq16oor ICSC; 'l'rurutnfinrtfien (platelet count) raqjrfion
4

!!avso{tnotl
vAu4- nlTn?'rqvrrirfiln (BUN creatinine) nr:ufi1fr'rtolunon

(coagulation studies)

nrs18fafr ora:d:urJs:nou [afr ooururnur:au
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n13ne?q riTrJnG nirfinflsilutuenaonnc
tonaunluua

Bleeding time t -surfi finrln fi fi r.i:vtnmirio ntu

n1?1UqAfl ?nnon rlQnounluuFt

Whole blood

clotting time

Clotformation: 4-Burfi
Clotretraction: <1{il.
Clot lysis:tilrfinrtu z+ ral

fir clot formation frnrrlnfi

uunntfirfinralrnflq{rL
a!

n1?$fl.i FIQlJO{ Ln0 Alil?Utt?.1
I

v!1J clot retraction eclri'r"t
6d

tnnntnonFll

Fibrinogen 400 - 650 iln./nn. 6,luillnnFtn.t

Platelet count > 140,000/aL.Ne.J 6tutJlnnfin'r

Fibrin

degradation

products

< 10 :.Jnn./:]n tTla.tflurno!yln?1flt
or .id q .j

rlunlrF|r?qrN Ftel N Ll a.Jr nu 6 Ft

Euglobulin clot

lysis time

1riufinr"[u z rr. uilnzunmn firfiayd'r

fibrinogen nr

Prothrombin

time

10 - 12 ,lurvt rJnfrquflrurun,itlnfr

Paltial

thromboplastin

time

z+ - sB Qurfi r.lnfiqufrrurun,jT Llnfi

Thrombin time 16 - 20 ,lu'tvt noo.rFIQLdtllfi'l fibrinogen rfl u

Fllyt n lun1?L o n nt1[.J?uLt?.ifl o.:

nlf nonFltflo.i?n
h rd

lilrJ nr ?,.J F] ?il (distortion)
oo,*

v?otrnnrilu{uLan "l

(ftagmentation)

nr :n:-l nr efi o eily6o nr a run n uflu
{ o ht, I tv

xuran 1 nL LNrJoflrrnil'ry\l_l
;,

svt_Jon Ft?'tN t6u.lnon1?tn Fl

renal cortical necrosis

6 v 4 .al ,a aa v I on1tnt2qn1tBltitn?olto.: taonil [{ [un1e?usoa6nao n 0rrriounrraun

Red blood cell

morphology

nrsftilafr o r a:d:urJs:nou [afr ooururxur:au
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nltfnplFr?afiqT erurfirorenaar{ $avdn1flflo.lu1tn1uavfl1an n{u

- orflnaeri 20 - a4 d'rlnti' inrc'rruLilevffiilrvnrot ffralranr
q

d;i
ttavvtl ?n,.J 6n1e vll Fl.lvl

" s+ d'il nrd'dutrl "lrinr n o nrvn.:riot nno n frr elreon unv- o1flF)??n
d i <' qvo q 4 a l, i

y1?naJnnl?v11Fr'rvr urn'l#fiqrerurr.j'r fr'n nrno nr"[unr[iil13n1finnrovlrinrfi

ra6 o u r a n o q"lu6 n 1 x v frL lTu u5 o n r r rir rf, u n 1 ? Fr n o n d'1
;dudrr .v

Lr.J o ?n l.J n'r rn o n n',r q vfi nr fll ai o I tissue throm boplastin lrir ri n av rtn

t6onrreorr vir"l#rfi nrnr:1d coagulation factors Ltnvtn6 a t6on n1].J:.t1
v40r'
Ft,turnanoon nlennoa?nttnvrlrnuilunr:inm otc fiufinrqrn abruptio

ptacenta t n r or nr evrt n 6fi nt o.l coag ulopathy n vddun r a"[u t 2 t'chl r,l ffl

nnon

6ea ae -&r"n1t tu lno n ilfl o?rq1til1 0.1u'"

- 1#rd o n ai,:uilev n o:-rtnfi n un vnr erir"[ri'ufi fl {v,i o

- firavn'r fibrinogen riofln'jr 100 Nn./nn."[r]'tresn kozenplasma
4.-_

1,lTO cryoprecrprtate
y 6 4 q ytt -i o - a d 4- nrtnnninon < 30,000/n1l.nlJ. Luzul-lxflvlnln{iltnoFloon u?o

ritdtq vilr 6'n1fi' platelets concentrate

- lu(rlcflfiqvriorr.irfr'nnnoo"l"# perioperative plasma ttnr
U

!
procoagulant ou

h tdv t &. 6 v d o Ytt- Ltaldolx"rLunreLu heparin tlia antifibrinolytic agent Lur.lilefl

DIC vrLnnsln abruptio placenta

5n tnlsBil (Placenta previa)'2

^ 
Z ; -ia d e q 14 d d u d

u ru { Fl.: Fl ??Jt r n n uvl }.J tn o n o o n L n fl L}.l r.l 01 n'], Ls L Fl ? ?ny n { o 1 fl n ??n
cqq

zo ffi)arfr nrQrl#nrrn{d'u'j'rfi en rnT vnirqun'irqvt6'i! nranr'rqtn fl ndutfi fl .r

;Jd-
nc1il n6{ Lv\ o fl ufl un1 ?'tussfl
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- olun??ri < so d'ilFrl# nerfrerarurlfi'nr:inrru:.r::uilrd'rrnm
q

!4
ol nr T re.r o rao nufl Fl o dr{rio fl +A 6'rter.i 6'rl1?nndu:lru16' urifir 16 o n oo n

I

4uJ
srlnuTou.rFl{oon t5ofl 1 nr,le"L#nrno n rnu

- oran?rri > gO d'ilnl# "l#ilrfr'nnrnon
q

n 1 ra or n 1 e lfi s rd a Fr'[u n 1'] u rn r n 1 v Fr;r rirt fr 6't d
- n1?uouyin n1?a nn1?vi'rfi q nmx rirr 1 nrer nr r{unrafi ulr rrd'rv[ud

J,aJ-A- L:.JAF)?eS1\LJe1:J?nLnlyrl','l Fte?n1UUnn1?il1FlnnnOntNOA1il

n??.ri > so frilnrf riaufiqvfir6ooroon
v a a rla t 6- n.l?11'tzu1Fln Lnfl6Ftttv\vtEtret!?v6un1?ru

airo- n r ? n.i N n vl a.r n n n ai n ulu ni n r ar r e n virt ffi? r,r ruri r uni r.:r o.: x nr n n!u!
doo,Li

L[n ne ?1\q1 ?u1n{ s.l Fl n1 e] ttu? u''t,t (vertical incision) Lun erum o L!u
tv v- ?n0flFl'lUl,lu'l

- ill?nFtnonriouriruun

- u1?noEituvirr,:r.r{
d 4 6l dlI- nl?t6t.lLnon Lu?'tuvl LI regional anesthesia 3y14,lf int?r,t'tFlnnnoFl

y t -lcy
UOUn'l'l?'1fl f [{ general anesthesia

4Vn'ttnntdanua{aaao (Postpartum hemorrhage)s
vdro4!-[,6r

3r n 8.J n1 ?L ?v il I ruS1 U,l U Ln O ft il O O n lt A.i n A O n m 1 n ? 1 Fl t',t tJ t! us r,i

30 - 50%

- 1ri'r6onfirilryrrrunrerfiEludao > 1,000 - 1,sOO ,.Ja.

1# rFP ffrfi massive hemorrhage ertn'l DIC uBofir fibrinogen

< 100 iln./Fln.

- "[r]'fr srarurh]'rn 6 n rfi o o fir rn fi pr rd o n < so,ooo/n:-L. [.i il. uoyfr'o.r
edYl

F] n3r FrnnuS0 F]o{til FlFl
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Beta-thalassemia major'o

- nra"[#fr'r n aa.rironr var fl fi fi nr rvirrrur orfir"lqr] n fi , lf iu rd o n
A-

(hypertransfusion) ufionrev6'l hemoglobin fi 1o n./nn. a'rxri'rnrat6' iron

chelation therapy

- evu.irtnra#.rna:f nr,re"[r]'r6on rfionr.:evn'r hemoglobin 1{fi
d a vd

10 n./nn. u?oLnnLnfl.t

Hb H disease

- "[r.l'nrainmln unre"[#rd en rfi a fi nr ryfr nsr n nrafi ufi nr rdo n un.r
.,v

IanL]]un?{F]?1a'"

Sickle cell disease

- lvrlJ1vrflo.r prophylactic blood transfusion lunreinuTlr^ff[u
rvra.jr r nr : n'r n aa"rifir fi rial fr'ufli o qj fi :-l r r n r afi n ur (Ricks, t oosl uuvrjrhi

exchange transfusion q - o ffi)nt$riounoon

- "lunrnv crisis u?o chest syndrome fifiornr??uu?l "l#nrafnm
o a Z y 6y
Ln fl o ancj tqu, d1 tu1, ur uffrh n ttn vorqfr srr*'.t1ri' top-up transfusion u5o

exchange transfusion'u
u tdv ' u r 6 t t h- lri fr ria m n nt.ir ar fr'r Hct fi rulr vn e.rtri n e: nir n.ir uyirle' 

o 
rni ors

frsrerurlfiufionfi'r Hct rirn,ir 2so/o'6

- od'xtefinrrrfio#rhrfi{or-ir;fflun''}? transfuston rflrurru6o
n1?nn"[fi Hb S ura6o:]rru.* 40% unv"[utruvufirnriu1fi'rfrx hemogtobin

otifrrleverrru 1 O n./nn.1'

lmmune thrombocytopenic purpura (lTP)

- hi'nrein:yr6',1fl corticosteroio firtil16'zun6lhi' immune globulin

u x u n a n rd o nr n"r nr r m'n eir x fintil ni o u fi n r evir"luri x #r nr ae"ri''

nrsl8[afr o na:d:urjs:nou[afr oou'torxur:au
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- ricunrel#rndnrrdonrqyfrqrarurrsv!1y6nlunreniqnrdu fi 16on
q

oon n?oLFta3.Jn1?Froo Fr''
q

- riounrrvirfi'mnnrrfi invasive riounrannonuSonravir regionat

anesthesia qv fr'otfi un6 nr 16 o or, 50,000/n:-1. x al.8''6
; .. d 4 o q v 6 4- tuo{q'rn antiplatelet antibodies qysLnLrnnnurion nrLurnnnrnonr

flfi't{l1lluti16'liluru nrerirurru.irln6nr16onrff[r]'t ufin qylfixrn6nrrdaBr
{T

t6' t o,oooznr:. re.r. fintri rfi nrilo d'rriurirulrad6r fr'er1# B - 1 0 fl fl rr "q{

- tirrn6nu6onro.:urrnlunraad > so x 1O'g/n. "[#fiq1?ilrnnoFr

vrt.:Iio.i nno ort'

Hemophilia A15

r a -l 3o , Y d4
Factor Vlll ilnnsyLlrrrriuLutt.lntnean qlnlenerqeyBrlto'l

factor Vlll "[uyrntnaxrn
q

- firfi16onoonu?o factor Vttt < 50 tu/nn. "[llfnrrlnru DDAVP

(desmopressin) unv recombinant factor Vll112

a<'- unninu{n'r:"[d fetal scalp electrode rloy fetal scalp blood

sampling rnrfi sr,r6 n rd f i nr e{ n fl nr n o nrlnr u6 rr r a n n o n un y rnrSol a nr

6iltulnlFl

- "[u'dc{unrnnoney6'l factor VllI qynrrnahaiayd'lrfitriounre{
fr'rnreadnrr"[u +a r'rtrr "lu:rufifi factor Vlt rir 1#nrrfnryrrio6'rt DDAVp

intranasal rrnyorql#ililayuru tranexamic acid 1 n. iuny g Fr#{ tuLr.l
ar u or qfi qrarur"[rX recombinant factor Vl ll ri oranr fl {uufrs n ao n

Hemophilia 815

- nra"[#nf'rr]5nur ifrqdfl unynranunfnurur,lfioulu hemophitia

n i{uuri.jT factor lX rfirdulurix6'rnmitrilnnryir factor vttt 6.:finfr'ola'

nrr'[# factor lX replacement
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Von Willebrand's diseasels

nlerilerilan nerrufiorrln6

Type I AD* quantitative

Type ll AD qualitative

a1n1rvt1{nafin

mildes laintrifi or nrefi oriln fr )

bleeding tendency:

epistaxis, menorrhagia,

dental-surgical procedures

severe (similar to hemophilia)Type lll AR** quantity & quality

* AD = autosomal dominant ** AR = autosomal recessive

- Type ll LLnv ttt "[#rirr]5nur"[uu6o.r hemostatic support ttav

factor replacement
ai- unnLailnnl?"[{ fetal scalp electrode tLnv fetal scalp blood

4d;'ed,!
sampling ?e[J n.i un n rn fl { n1 ?1 e fl a n o F] Ln er n r.Jx I fl n n o n tLn v tFlto{ q o

6ilru1nlA

- Regional anesthesia rlnon.riu fr,r factor Vlll & vWF: RCoF > 50

ltJ/na.t2
n!- Active third stage management tv'lonafl.]'l8.ltdu.lflo.1 primaryr

postpartum hemorrhage

- fir(rlru.l'rrilurior"l# factor replacement "[urixnranraoo
!

a oyr o , i d4
a,lrflq13ru1 Lun o Luxl.l1rn'i aao nsune'lr'laril t6u.i1lo{n1rr.J Lno noCInqva rr

n.i 6i e u?'r a fitrit a1# factor reolacement nr :1#n r ein ur LtL L fr'il ? fl uo n 6'x t
DDAVP intranasal ltn v tranexemic acid i:-Lrl evvnu s vli x iln n n'l1 eJ tA fl .ifl o.l

n't?Sttnonoon

nrsl8lafr orra:d:urjs:nou [afr oourorrur:au
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Hypofi brinogenemia/afi bri nogenemia

- rirfluonuLL autosomal dominant lfi'nraifrqd'flfirfi fibrinogen

< 150 ,.Jn./Frn. fiarrrrufirnrentsnrafifir.levarr.rarirr5s tnu"[fi'nreintnfrrfl

FFP ra6a cryoprecipitate rfio"Lri'ntevd'l fibrinogen > 100 - 150 xn./nn.12

aZ 6 lvv u il4 a Y , Z d
6 n?Ft{nt?n ne? Lnil-.1n1?euqQfl tLnvun lfln1']v"r n Fl'i ![Fl3vflvr].i Ft??rl

re 3J lf i 3J n 1' L n' fl N nl ? Lfi O fl Or ri'U U n v n n n 1 e ra u L6 0 fl fl ruv Fr n o Fl u d.: n n o n
o v!<- - ;
Inflrql,,{rvfffrfrflqq'uufiflru?ofitenr:-lav.l"rfr',1 nrrinm6lrurlflo.inletfitLt6onr

{q

o tir r an n lFr un vt fr'o.r n q vvirl#a n nr rt frir t6 o n u or uvr u 6{ nr'r afi s r erur"tr}lu
aJa,Y.!.i

n e rf, fr fr pr n 
T x'ir ril u rvi r uu r?\ o n n n e 1 il L 6 u.i s 1 n n 1 ?"lri'rd o n

nrsldlafr o rrard:urJs:nou lafr ooutorxut:au
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uufi 1 4 nrrl#Tafi n"luurenuanrfi or

Blood Transfusion in Neonates

{dcaenaansteEi unnEiufio ndualu aeewfiq

Keebsabai Sanpakit

r u e fl 1 { il i :1fr n r ehi'r 6 o n ur n y n c u r.l r y n o lt n fi nr rir r,r fr.l (il r u

neonates Fr ?oil Fr g il nlahi'rd a n"luyr :n rran ifr aqufi .: o,r u + 16 au rfi olqr nq

lmmunoglobulin G aol urilfi r.iruen tr f,son n{o El"[uu6o nsufi I or ail:yalrru
{{q

+ rd ou 6'r riunr evir cross matchin g "lufr'rJ 
e a n { r fr 6r nr r :1dfi f,er u6o l r n r n xr

t or err a or frr u (il,r Er neonates rilund ar fr'rh fl fi16'iL rd o nraSo rirurj:vn o:r!qq
,:_a-_q2, I d o t 6 q - .i s v - A
"nuatnllofJtLayS.JnelStsltl\'tyLLF]nnl.islntanLu,luou Louunnnr:inurtylo

F qv{ d vtt t &
n nrl?xrrunrellirda nr"lurur'rJrsnaia.rflnrevrflrflr].Jnnlonra nrrufifl 16on"l"#e.rrn

fi a n tn fl ronr yo urr fi rs1n n'rrrq1s rfr o a rfi a neequxrla.:rJfr ffi nrr
r o 

' do 6t
rir.r 1 nrar[r rvir fr oir ril use.i'l uas"l{rda o :J?}n rurio efi d or rfl or qr nq

nrrvrqriruufi{firirhfl6'ortf ir-l u6o nrrilunr:ir rfioy nruuu16o nrrirufifr'rle flqas

n n r q l y o o nhJ rf r ra flt-l (rJ r tL fi "ir r il u rio.:1 6'ir r n^ e n u? o ri,r u rl a y n e rt o fr m

Yatv44'
).J1 n n t 1 1 n ?.1 Ft,l ?,.J nl ? Di Ft m oilrynr utlunL fi u't Fl.t : td o ot tfr o ut:_N n ru
il e v n o dn fr n n r n fr'ffi n r nr 1 ar r o o n ril ur-l?r r ru lvi r fi rTrh fl fr'e r n r ald"lu u ri n vqU

ra ir rfi o1#r;'il r u filo n r nl frir 16 o nr s r n fr'u?q r nr qh ur ufio u fi n n uur il rtrJfr ffi
n r ahlla fi n uua s ei r u :-l e s n a uTa fi n zl'r ra iu ff rl c a n { u iIfi 1 a :J r s a.: ri r fi o'[ rI
n rraurnmeirihtrtlfrfi u.erurl{riluuurmrtilesnoulunrainur frrh a rfi as
a orrJBrr runrahilafi n uavairuilasnau1afi n rvirfi frrJr aoir r{luffo.rtffiug

Total exchange transfusion (ET)1-6

u '&flail{{

1 . riil,r a fi fr n r r yfi n o r rr au ru:r n'r u ri uuan rfr nln a lolrr y o a r r fr .r9q
!-

'" r El1T8.r01 nl ryr Lqm fl

nrsftilafr or rra:d:urJs:nou[aFoodrurxur:au

6(c
tr
(!

tr(F
(-
FI
b(5
G

G
@rc
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6(C
c(F
c(Fr
Sp
B

{F
G

13
t'
a
C

2. {rJtufifrnr'tvfr'ctufi o{otrrtguuel (severe unconjugated
.Jd i , s ' i

hyperbilirubinemia) fi .: fr nre1s.J tA il.i ri on1r Ln n kernicterus tn a tov\''l vo fl r{ tl.i

"[uu r a n n n o n ri o urir u u or ri c ulra ru' fi n I tu m q r n n 1'] v t ei n Ld o n I F].1 tL n n

(hemolytic disease of the newborn, ,-o*1 
q

ai'lurlavnoutafinff[{
- nrclilu plasma - reduced red cells 116o red blood cells (RBC)

firfr:.r fresh frozen plasma (FFP)1#fr hematocrit (Hct) rJavxrru 50 - 60%

- r,rqj rd o nr neo u{r fiu1d'rTunr nr atrt ol ri'rh I uun vrr anr u6o tilu

FBC railr6on O unv ffP rarir6onr ngq{
u 14 4 ;- trifi u"eufi tquruuHortaonltn{?lnlalfii alloantibodies "[utran"

lt 0 v ?ir cross - match rrir n''ut 6'rir vr n 1 fl N 1 1r o'r N 1 ? Fn Ltn v fr'il x fl
d h I 

^ - 'i a Y o o'o 4oi- ;.JO'rfl LS.tLnU 7 eU 11.{O LUnl?1T'l.l'llJllO.ltelnLnonLLa.iFlll6nLLnt9c

av6'ur orhl un n ufi r.ru"lu6i e u:l evn o utafr mtil nt tn t'[{ CPo ra6e CPDA- 1

dtyv6e4

L1lU61f]_lO{ nUnl? tLfl'l FttlJO'i LaO Fl

- nx?frs1?rur"[{rirur]:vnoltnfimfrfi nrrn nrl?xr rutfin t6o ntrl
a dv - 'lrrfl'rt iunvnrcr"[{ri':uilevnol(leukocyte depleted) LnU Ltxnn?o.it}.lnLnf

tnfr n fitri fi nrafr n ufi'o Cvtomeqalovirus (CMV) fvr nvirtd't lufr'r.l'l ufi fi nm e'

u6rrrjonrefir,fi'. ctttv nt uiu firarinm'r < t.s filnnfe.r inn.1 u6ofinret
U

^v 
j 

,.

4il nluvrlunr (immunodefi ciency)

- nr a"Ld'ri turlavn ortafr nr fi r.irunraar fl fli fi (rar nvirt6') ln u ionr I
odrrfisfr'r.lcufirnrutfr'lntrauterine transfusion (lUT) a.rrriou finrrvnfrfr'rumru

U

ntrr.,tSori'r?nrntafim"l"unravir rT riluegrfiri'r.lfr'ilru (first-u5o second-degree

relatives)

- riourlevnorlafimnrradul#fioruunfi"Ln616fl.i 37 " n. rioufiqt
qq{

lri'*rir'i,rhr

nrsltilafr ona:d:utJs:nou[afr ootirutrut:au
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- 116rr ruri ruileyn ortnfr rrfft{ fi ua d rT:-l{or-ir;i'vn{ n6fl n iun yor n
{q

d Ytl
rreanro.rzu:-1,rfl (rl1?1{fi t) r{rrairnreinurnrrvfior nrevir single volume ET{\ F " R'rflo.iri'rhfloen1fr'ilevrrrufoanyTo -7sfirrfisw,ro'd'ta.J't?0tolte.JnLnonLL, e

"lunrefn:,n r,r6oors?ir partial exchange tnu"[{ RBC lu CPDA-1 frrfrrvd'u

Hct :lrverrru z0% lnrarirurruil?xrruqo{ RBC frL{ = r-l?xrrulnfrm1uar{nrEr
<i
1aflrqfifl (fin66me) x [rvd'u Hct fid'ornr:(o/o)-tvilu Hct tolfr'r]ril%)l/

lTOo/o - av6':-r Hct tol{':-Jrt1"Z";1' rrrir{ruir:nrev hyperbilirubinemia nroavi't
i464aaaqsa

rlouble volume ET {.tsv61}.J1?nFl.ito'rtalFtLnaottFl'i tLnvLn?!uLunrvu6LnlrFl

1 o { fr'r.l,r fl o o nt6'r.l a v rr ruflo r n v go ua v fo fl a v so m r e.r rir 6':-r

i A o a o t ett
nrerrfr t :l6urrulafimluersnlaqorriilra uacilailrnraituilesnouU

14finfitfftunrerir exchange transfusion (EI)'' '' 
u

6(E
c(F
c(Fr
S
Ff6(F
G

G
(-
tr

nnonn?L

riruurr

naonnou

n't11uFl

s a !< q I Z " 
- 

\ |

r,J:rrruLnumvrnroonLurrnouFr?.rflo'rn1?111 ET LilFrt?tnu 5,Ja./

' r n. t o r r'i'rh u uT o flo a n v s r o r :-l?l r ruln fi mlu:rr n r fl I o { fr'Lh fltn fl"l{ro nr{{
rlrvrurru 2 - 4 u1ff[uuriavaourToilavanru 2 - 3 &n./nn.torfr'r]rrlu'rfrs

nrsl8[afr orra:drutjs:nou [aBoourorrur:au

d
algFrtf,R

rjBurru1afin
'[udtnrer
oi
Lorfltoag

(iln./nn.)

rJBru r uri r urj ov n a ula fi n vr1{
'[unT erir ET (ila./nn.)

druiuinurnlxsfiq
(single volume ET)

sitaiuinurnms
hyperbilirubinemia

(double volume ET)

B0 (50 -100) 80 160

106 (85 - 143) 100 200

The Appropriate Use of Blood and Blood Components 169



6(c
(r

c
(F
c-s;
6(5
G

G
G(.
C

Small volume RBC transfusiont- 6

Y ,3
"lto1l.3{

riorir;i'"[unr:"[ritnfi mr o.: #d'] fl n6iil frfi uurvrrt rfi ofiqr:rur 6'.r1u
{q

J , u c Ytt dt o v
rlr ?'r.ifi 2 LL y s o drttefi mr,.J Fr e ?nql n ol nr rrr'r aAfl nrl ot rTr.h u ril ur{r m'ru

Uq
tY

fr'il0rLr.ierflo1sfiqrerurlrilnfimlurvn':-r hemoglobin fiqrn'jrfl rriu ri'rJru{i
d 6 iq s a 4 -

ilolnlrFtFlLso [un?vLtK LalrFl?utt?.i ;.J necrotizing enterocolitis ,.lLtr']unl?21n,'l
4v6tY

1/?OVlA.: n1?r.t1 Ft A LilUFlU

j i 6h a
n1€1{fi 2 evilula{ hemoglobin (Hb) finrafrqrerurh}[afrnlumrtn

naanriaudluunl

il1?nnaoo
nounluua

olEl < ZA iu alEr > za ryu
n16u',tfllSflA{

{rJra

"[dlnrSo{rirflu''}flls Fio > 0.3
2

Fio < 0.3

Hb < 12 n./@,a

Hb < '11 n./Fra

Hb < 10 n./F)6.

Hb < 10 n./nn.
2

"[d'cpnp

r,ns1q1fruo.r Fio > 0.21
2

room air

Hb < 10 n./nn Hb < 8 n./nn

Hb < 8 n./Fro.

Hb < 7 n./nn.

nrshilafr o ra:d:urjs:nou [afr ooururrur:au
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fiqrennlfiafinrfio -aolnltyn{nnun

Hb < 15 n./nn. (Hct < 45%)

Hb < 13 n./nd. (Hct < 40%)

l-1b < 12 n./o,d. (Hct < 36%)

Hb < 11 n./nn. (Hct < 33%)

Hb < 10 n./fin. (Hct < 30%)

I {rJnufifilln congenital cyanotic

heart disease
yr Av v vI ft ll'.luvlFlo{?nBlnlEJ extracorporeal

membrane oxygenation
ytt i* v6I fr'lh ervr-fft?nvf i fi',r"ls Lrn v/u6o

,lu^quuro (severe cardiopulmonary

disease) triu oxygen dependent

bronchopulmonary dysplasia
vtt Ja a 'r fr'rl,:fl fi firrcvfi nnrtr"lu z+ 6'rtxru:n{
Un.lLnFl
v, Av "v 4r rirh Erfi fr'ort{rnr3orrir fl 1,i'rfl"ls u5o

Av
CPAP ?lrto{nlT mean airway

pressure>6-8cm.HO
vtt Av v e - 'r rirhfl fr fr'o{16'oonfr rsuyrl.i hood

Fio > 35%
2

vr Av qya ^ & -I r,rllt EJil n o.r Lfl ?1_roon{ Lsutto?.i

(chronic oxygen dependency

o'rsfisr?ru1?ofr{ Hb < B - 10 n./nn
&
luo fl nL n n]*ruynl ? n ttn #il1 fl"lu{{!

urinvtarvr urrrn;
et Av ov Jr nYrj,r ufi fr'orl{rnrSorrie fl u1fl1s
o Aw

1,r?o CPAP l]Flo.in1t mean airway

pressure<6cm.HO
2

n1e1{d g L[u?yr1{rnT rfisrrilrhlTafinlurnT ena']et0t'1n.ir 4 r6ou2-sq

nrsl8lafr o na:d:urjs:noufaFootirurxur:au

6(c
C
s!J
E
Cr
C

;
B

(:s
G

G
@(-c
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6(c
E
(F

E
toc
F
=6(5
@

G
{a

cc

n1 e1{ d 3 uu? vr1{ nrsfi qr anlrlfiTafi n'Luyrr enor q al'r n'jr + rdau"u loio 1

fiqrenntrllafinrfia AA
01n1fyr1{naun

Hb < 10 n./nn. (Hct < 30%) r fr'rlrrfi fr'ertfi'oonfi rquvr.i hood
!

Fio < 35%
2

vtt Av v vr riilrfl fr n'or'Lor'oonfr uquil'r'i canula
vt A v vevr nirjrufr qvd'orldir-rnrrr.ir fr'nh,rni
{s
vtt iar ri'rlcfl fi fi olnr?ro{nlrvfi n rriu ri'cls

,fr'u,f . ur fl"],s r5,] nr nru:-rt6'riol{
Ytt ia 4 6 v 4I zu!2aviilrt11v{a [ur]lEtun{ ttnv].t

.Js \ ty qy
01 nl?Fl.t11 LFTU Lil riO{ Lt OO n:11 tSU

r fr'r-lcflfi fi n1?rAfl 16onodx rdrrndu
dddd6rd

1r?oiln1?16fl LnOn LUXI.: 1 61_lFl',tl'

urnvfr'ornre intesive care

6'nunrsqar RBc frt{
lu il rd o n nao rffr flu16'ri'r Hrrnr un vfr'rh r uil rd o nr Rrr rvrfi ouril

a{{

fr'rJru unvfr'olmr'rq cross matching lnu1d'fiieru5olrnrnarrflo.t,l't?ntttn:r

fi'lhrrilL nec serfr'L?qrn6'rfl86 indirect antiglobulin test (lAT) riruilnrr
!q

6 v 4 J o <it , v t h v q vav d'Lri'r6 o n cr fr u: n um Lun erfl fr hi or xr ? n rl'r N il 1 r nr rirl c rtfr' or qld r eai u rtr

r\a1fia.J'rro.rfr'rl,:florir{16flr rfruftrfr'ilrsfifi dloantibodies s1nil1?n1nx?vi'rqq
Y t av4 4 r a v

tRt vr n nr flr ri ouLrird o nqufi { or fl ilavil1 ru 4 Ln ouunt F}n o Flqq

^u 
i- a v 4

nerl{ RBC fifiavfr'u Hct ilevmru 50 - 7oo/o nlTfis1?ruls'rg?.:6unv

6n1uy CMV ro.i RBC uafiouriilurir{o rr r-l?xrrufrl{= lrvd'l ttO fifrornre -

av6'r Hb rosfr'r.icu (n./Fr6.)l x urr,rrinfr'r{'rJcu 1nn.1 x 3 usorlavsl'ril 10 - 15
. s qq v d I

1.J0./nn. LFtu[lrLuoFl?rr5rilevrrru s a.rn./nn./t',,ilrs orqfiqrerurlfia.r.ffna'r
ovo & a v" !-a d 4 d d v 4 I 

'n 1 f L1/ t?,l fl u Luzu !,l u vt fl .t N n't ? tfl fl Ln o n u ? o :l Fl't''1 3.t Fl u tn o n Fl 1 n 1 ?il ?Y 6 1 u.t 1 1 J

nrsl8[afr o rr a:d:urJs:nou[afr oourorxur:au

Hb < 8 n./ftn. (HcI < 24o/o)

Hb < 7 n./Fta. (Act < 21o/o)

ufiflu6oFr > 1oo/o flo.iil3;rril
16epr"[uar.lnrl
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u4!,,r1lfiu'tFt't?rRoFt Ly\orri{r]?rrru nsc ryirfifr'olnra1flufr'rl2Ets1nfr'L?srn
Uq

1 ?1 a rfi o 6r rr1 ? nlfi' n ac'[ufr'r?s r F] rl a rA ertfr'd n1un r ah.ft n' o n nr ir rl o 1 trJ

virl#(rhunn donor exposure t6'

Platelet transfusionl' 2' 4' 5' I

U ,3
ltoll{t,11

ri'il,: s rfi n neonates fi n c r e.r rfi fl {"[unl ? rfi ,] rA o n o o n r1fi srdu rfi o e v nr'r.r{
rn6or16on < so,ooo/nL.a.rl. otirrtafinrrurynrlrio.irn6n16onfifinrra.r"irrilu
jy" v Vyu d d y v

ri{rhflsvd'er1d'fl:lrn6nrrdonr{e-r{u (ptatetet concentrate) rfioflorri'un'raufinr

n*r,6"^"onln u tonryotjrlEr intraventricutar hemorrhage dwirl#fi dnar

rqt u rLn yvt'ru ur n1rlr'r 'r ?yr-rrilryar u n- nrrJ n fi urn n rir r riutrl rflassr n flilil fi
nrefintn randomized control trial frurnnrnr,:rtd'tvfufeyudxay6'lln6n16on

runvFr'r'ra.rrfirrlunraifinru6oBroont'nrusulu,filrrnaia.rfl uru,ryrr{nre"[#

r n 6 nr rn' o n"[u {'rJ r u n aj ar fi 1m r ax fr o1 
^., ^ 

u. n a r n r avr r.: nr 6 fi n a a.: ri'rJ r u

unvfiqrarur n'ra.Jne1il 11/r.rrvaeuLar uriayraofr'rhilynan u:n ufi n riluydn

nrsfti[aEora:druUs:nou lafr ooururrur:au

6(tr
c
0!Jc(Frt
Tf 6(s
G

$F

C
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6(c
E
(F

c
(F-F
=6(5
Gs

f
Cc

i 6v d I o vrr r o

Fr1fl{fi 4 uuxvrl{rnlrlfilnfio16oolufrtlesflrtnnaonnoun,tuuatlnv{
neuriruuor2'4

uCa
?unutnaotao0r
i a 69
iln.tflras1til1 [1,1

eavv
lnnqraaa[1|il1ru

AA
a1n1f,yt1{naun

< 20,000 - 30,000/

n:t.3.t?.t.

< 30,000/au.arel.

< 50,000/nL.[.rN

nrsl8[afr o rra:druUs:nou[afr oourortlur:au

r fr'r-l,lafi fi fl ruvrr 16orn'ranirr rn6 or tfi onss

(failure of platelet production)

f (rhfl neonatal alloimmune thrombocytopenia{
!r 'a a

(NAtr). frtilfi u6onoon urnvtrifi r.l:vffi

intracranlal hemorrhage (lCH) 1o{Qnnruriou

lunraornin
vu ia aa 14 , i ,I zul_11Ul]ilOln1?111.iFtnun L;.tFr.tvt tfl u

&e a 3 a
n?ril Fru Lnun n1uro6.i

r {'rJrrfifi coagulopathy ara.r6'tu
vtt Aa"or fr'lhrfifiurufinruanrfior < t,oo0 n.

!L^vo']fl < t d'r.lnrr#
vi i a 4 |I r.rileavrrnue.rrnonoon?utt?.til1nou t{u lcHsq
vtt !a< u t r dd 4r fr'rloufifr lfionroonuritilauuet rriu fr rdontr
*,q

Ad4d4v

L?rQ[Ur LS'rUrOOn e]l n tno noon Fl13.J ne
vtt .ia u v dI r.t1lx uvl3.t tLilunl??nvl Fl'l fl n1?zu1Fln Lnn

(minor surgery) u?o exchange transfusion
vt ia d 4 ; i qv

I il1lxuvrilrnnFtrnoaFlln{t?ofl 1 ttnvttu']LIJ].J
;,

qvFl1n,l1 30,000/n!.3ret.

r r'i'rlen run[. fi fi r]rvififr fi riiul?n rufi ouffu
!

LNUfi ICH
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n1 r1{d 4 rurfl 1{ nlehlrnfi n u6o a'lufrrlrs y'rran aao or riounh uuo uasq

neunhraun" o (rio)

vda
Svoutnantaorl
.i a 6y
?1R',ttilq1fil1[?l

cavv
rnaqtaoatflillru

< 80,000 - 100,000/

nu.3.J3.J.

< 100,000/ nlr.8.rl.J

id. (ilru ttRtt nr,ra1fi'ln6ni6oprfifi human platelet antigen (Hpn) u{rn'u16'riu{'rJru

tunvll'r?n1 v5o1{ washed irradiated maternal platelets ace.rfi'rlnre'lri' trign

dose intravenous immunoglobulin

r{r r,r ir {'rJ r r fi fi n cu fi n rl n fi"[unr evir r r ur o r rn 6 or rd o nr (q ualitative!

platelet d ef ect) nr c a"L#r n 6 n 16 o n r{u riu#r fi 16 o nr o o n qu ruer ra6 o fi u zu un r efi q v
vy4o-Asl,8
,ntt1 n I fl n1?tl'l Fr Fl1,{to1111/ n n nr tfl Invastve tn fl Lel Iuou nL?vFl1rfl o'r

rnnntnoa

v64
n nHGuufl o.i rna n raa a r{r{uff[{

- uri16on ABo rnv nrr uafiaurT:-rfr'rhu unr{urirtrifi6.r1#un6n{{
r6onru{l.r{u fifi neo plasma compatible riu ngc lorr'iilru

- n1?fisr?il'ro'rflf.ifiulnvfi 01uv cMv ro{Ln6n16orrurirriu

rua fi o urir"luri'nrio rr

nrsl8fafr o rr a:d:urJs:nou [aBoodrurxur:au

6
(G
c(tr
tr(F
C
S,
6(5
G

G
hr€

AA
a1n1tn1{nauR

r fr'rl o fl fi fi rd o nr a o n an n rvu.i 1.i n1 ?vfT ri'm n n r e
a

r {'ilr ufi fr'ol inr=n frc u extracorporeal membrane

oxygenation
yr -iy qyu vqI zu ]l't Et vt Fl o.t LFI ?L n't ?,.1r Fl n 6 e.J o't f vLU 1r'l Ls

4 4 | vq
unvuno n tnonutor.ir rl n Lury (major surgery)
Jou'l

r fr'rlrufifi tct-t luqi,r.i t - z ffi)arfrfir.irua.n{
vtt !a ar fr'r.1tflfrfr r6anoonau[?.i rdu 16onroan"lu
!9

6a.ro.i iloo avruur.rr6uolul? lm unvrv6'u
64t6

tnnn tno Fln nn{ofl1.l?c Fltt,l

u?on1?r.r1Frfl
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6(tr
c(P
J
tr(l"c
F
T

Fo
b(F
Gst'
ac

- ilSmrurn6nri6enrfrt# io - 20,rn./nn. tnrflri'lu'fimert5c to - zo
JO

iln./nn./tr Le.r.r

Fresh frozen plasma (FFp1t'z' a' s' a

Y ,&
lAU{{

v n ia1. ,,ril ?flvrr..r significant coagulopathy qln disseminateci{
intravascular coagulation (DlC) rr ni nrfi utn ra6orr afl q{snrritfi r 6'rr o.r
< .j,
tnOnllnrauoFrlil'l.ivlufin:el (inherited deficiencies of coagulation factorsr

dd d d i 
' 

dd
ttnvil Ln o Ft oonutol.l Fr e1il td fl { monl?3.t Ln o Ft o on LTU 111?n Ft n o n n ounluuFr

6,;,dd"LrirnSold,:flu1ilLs fr:.levifi periventricular hemorrhage (PVH) uSofrruzuunr:'
; " 4 o u .j.
il s v 1T I n 1 ? h 1 n Ft ?1 ? O ?1't 1,1 n n n',t ?vt I nvas tve

z. td[un r al#vr or uvr u:] q {r n r e rufi r fr'tr er ud a nr"[ur.i'r.] I fl con genita r{

antithrombin lll deficiency, protein C deficiency u6o protein S deficiency

s. "[#rfierlu RaC 6'ruiLn.]??i'r exchange transfusion u6o massiver

transfusion rrp 1rifi r.rnrjrs"Lunreinul neonatal sepsis rrnvlrinrrldrilu

volume replacement n1flfi' rrp tritiru"lun1tflolflu PVH "[uvrrennnotrr
iu ,o-

ri a u rir ra u Br fi t ri fi fl rg ra r r? o.i fl o.i coag u lopathy

anunrvl0r rrp fflfi
- r,rri ufi o n ABo uafi ouri'L ri'r-ln fl u6auri rfr o nr Ra

{!{

- r.i?rrrufil"fi' ro - 20 srn./nn. lnilfi.ffnarr5o"[unrr"[#teiifiu

10 - 20 rn./nn./t-otr.r

Cryoprecipitate transfusion2' a

Cryoprecipitate r.lrvnol 6'ru fi brinogen, coagulation factor Vlll, Xll I

[[nv von Willebrand factor

nrsl8[afr orra:d:urJs:nou [afr oourorrur:au
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1tou.t qv

1. finr,:v hypofibrinogenemia u6o dysfibrinogenemia uarfi
4dai

tn o n CI o n u?o8.J Ltr{un1?rs v141 n1 ?r.t't Ft Ft

2. rirlrfl otc fil# rrp urfr r'rfi prolong coagulogram e'rn
il

fibrinogen unr

S. l#rfioilnttuu factor Xlll (replacement therapy) lur1'rJrt ractor

Xlll deficlency

+. lflu{'rhu mild hemophilia R ra?o von Willebrand disease
o ia< 4 4 ; . 4 o u ;.

]t't'llluFllTa.JLaonoonu?or.JLtr{un1?v]sv1/T1nl?zulnnu?o111uFlfinl?vltnvastve

lun ytri n r r r anl{ Oesmopressin acetate (DDAVP) t 6'

a-nuzuvtal cryoprecipitate fi"lfi

il?alrurol cryoprecipitate fi'td'[uri'rJ,:a DIC il:vanru 0.2 unit (nt)/

nn. riruirfr'r-1,rfl hemoohilia e fiuodrirFr?r3.r?uu?.rfloru6onfioon.irfr'ornrasrsq
Av & v t ' r.1 s q h

tfier % activity 1o.i coagulation factors frnornr:uaLLvruflul!LvrrLe-Lnull4'Lu

,ffnarr5n free flow ruritrinrcarfru t0 - 20 xn./nn./t'rh'r

lnr fl n eil n r e"Lr]'rd o nr un y ri r uil ay n o rla fr m"],ufr'r-] r r u 6 n n ai x neonateq{q

n e a fi q r : rur o r n r e u x n 6 fr n ri o { ri'rh u rfl ur.r frn urn y u6 o nl{uur ?n { n r il Fr.r r a.r{
t1,{a.rlvns.Jflo.rr,rorithrurantt?ntnn ttnvfu'rFr1?Lfienr"[uurinvl?.n^lu1r]'rnrilu

rirffry

nrs18[aEona:druUs:nou[aEootirurxur:au
The Appropriate Use of Blood and Blood Components 177



9A
randl?a1{a{

1. Murray NA, Roberts lAG. Neonatal transfusion practice.

Arch Dis Child Fetal Neonatal Ed 2004: 89:F10'1-7.

2. Barbara JAJ, Clarke V, Davidson K, et al. Transfusion in

antenatal obstetric and neonatal care. In: McOlelland DBL, ed.

Handbook of transfusion medicine, 4tn ed. London: TSO

ffhe stationery office), 2007: 51-7.

3. Kelly DL. Transfusing the neonate: unique issues and guidelines.

America's Blood Centers. Blood bulletin 2OO7:8 (3). 1-2.

4. Guidelines for transfusion therapy of infants form birth to four

months of age. 2nd ed. New York state council on human

blood and transfusion services, 2OO4. 1-17.

5. Boulton F. Transfusion guidelines for neonates and older children.

BJH 2004; 124:433-53.

6. Goodstein lr/. Neonatal red cell transfusion. ln : Herman JH,

lVanno CS, eds. Pediatric transfusion therapy. Bethesda,

It/D: AABB, 2OO2: 39-87.

7. Luchtman-Jones L, Schwarlz AL, Wilson DB. Blood component

therapy for the neonate. ln: Fanaroff AA, Ir/artin RJ, eds.

Neonatal - Perinatal Medicine: Disease of the fetus and

infant 7th ed. Missouri: Mosby, lnc.,2OO2: 1239-54.

8. Chamber LA. Transfusion of plasma and platelets to neonates.

ln: Herman JH, lr/anno CS, eds. Pediatric transfusion therapy.

Bethesda, MD: AABB, 2002; 93-103.

nrsl8[afr o u a:druUs:nou lafr ooururrur:au
178 The Appropriate Use of Blood and Blood Components



ililfi 1 s nrehilnfi n'luayu.irr nree.ir 6'0r uny

nrah1eneyYuncru5fino

lntraoperative Blood Transfusion
4ddud

tan Fndatlsliu Llflnetu {alatanuil to aauun

Oraluxna Rodanant

1 n r ri n fi a r r n 1 fl 6'r 8.J 1 ? n fn rcr r y 6'utn fi nrl#a r fi u fi o fi n r a u fi rl a fr n

.fi r r r 6 n ria rt 6's r n n r e il fl r a r ar rl ir n'rl#y u ri a n r r ul n' r u un l n r fi ufi ndu lu n y

rr n nra"[#nr tilayn ou crystalloids u?o coltoids yr pr rryiunl n reufr n rd fl { nr e
., r A q a! - A % 4 ra s a

"1, Ln u m Lun ?ilr n1 ??nl*l o u61 ;.tr ? n LLn [rL nr en r; rr{ uil ilr rulnu m (blood

rot u me) un y n r r yfi n r o r rirl,r fl t 6lu r r n r du n'u q nr ri r u x r r ai'r frru"lu n r 11 fi a fi nUq9U

r,rnruvruiuri(r-lrsn'orfio"[#rein16oniuprrriroonfiiqutr]aiufrorfionrrr 1 h,i'${
4v-Jo6aora
fr r r n a rio ar a fr ld"Lun r efr q r e rur1 rfln fr m ur ri fr'r] r fl il ry n o u rYr fl ? y 6'l n r.r ].r!q

,y4sQ
.flerfluflo.r fl LN Lnnuu or rfr'ilr r lanrr.l:y"ir fr'n 1n fl reilryodxErt:nrfifrzun rio

w&du
'r n r l.J ru o rL a y u a o n r 6 o n ra',:lq r.l? r r rul n fi n fr n ru r fi th.J r,r? e nr r n.i r q y r fi u

: 
^ 

66 d o a

.v\ilrner Ft,r'r8.JLr?Lunrenilrfiutnfinunynorl.t6rilr?n"[unta#rltnfrm?ts.Jli'.t
,Lu ' vtt

.1n1v'm? Lr_ilo.rruilefl
a

nrern6aufr:lcelo

1. nrrr.layrfiur.irlrrn ounr:2rfr'o uerrErecilfi.i n1?yrLJlr,ru

, rt:v rfl tLu nrafr'nr]ay{fi m?,ls?r{ n1 fl rfi orarrlq{s rfi fl .i l"riu nrr ylafr m

*{r fr'r dr q r n y\'uon ??e.r s r nta n fi uii uo d ra6a ql n fl r u? o n r utyr :fi1 d'i:-r9sq

rilurlrv'l'r rilufr'u
- q - i id I d q2. :Jq{uufr lruei,.lnF} onrrr6fl tnfr nlueyu? l.tzu,tn'n lri'urn

:l:yarnranito{fr'nflrrlrvrii un;uu6oi6'ryfiiul,rvrri ryr.ryrrnrflornrrr.irfr'nr

llm y,i1r o.i ffil,r s rvr n f, nlunr el#ar ey(l *. u ffi n u^ ynr ar.ir fr'n nI ? r rt5fl NU!
vAr<dsa

1\?o,.ttilont Ftzl o'tsil n1? Ldfl Lnilrl
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3. n1'rvfi oriounrrr.irfr'nr

3.'1 fr'rh u vr n er r n'r at f iL n 1 ? m ?'r s n'r'r N Llie.J {ut a lln fi nr rfi alri
{q

ruu"lq.i rt ri fi n 1 e vfi o u? o ffr fi n r r vfi nr q v fro r u r n r ura 4 ufi o1#n r e in ur ui o

ruffltriou

s.2 A1 hemoglobin 1l o) fi I o I iltfrtr, Ei vr%tilLuri':-h a fi fi qtnr vr

u{ru:.r ilevrrru 7 - 8 n./Frn. airrair-lnrerJrfr'orrfin odrttafinrr rir ln
vy'&y

nouzul m no1qno.i6.i nelu n''r
!

- fr'rl'lflfiornr:qrnnrovfi nr
U

- filanrlavol'r n'rur'r:vt-rufi'r"lq uinvun o n u6 o n

- ufl unr er.ir fr'nlra ni u?o nr orirqvfr nr a rfi fltnfr m rilurl?al n"

8.J1n

i e a s a ia rr I v e Y
nrarrrn 1 u6ln{30flaufla{:.jfil1rulaunmtda[:l uavfunun?1il[fltJflu

:r o.:t a fi n fi ffil ri t fl ua-u n er alu {rJ t a a n r n ri r t 1'

8{n1il{:l 'l 81

6
tlllll[[t.1 ilrunar.t uentrneu

YASA
?o iln vI 0{11 ?e.J"r ru Ln14 Fl

i a u r u\ t 6t
vt Ldfl Lll LLnvEr.r L8l Lllu

'frummu

avfr'r Hb (Hct) nirqa
Au,o'
vr LIJLl_luouFrt'tfr

triuar n'ru

INR ilNEU

2OYo < 1Oo/o3Oo/o

I n./an

(27yo)

10 n./nn.

(30%)

1 1 n./nn

(33%)

vtt Auv- v 6 v s a c i
4. ilil,r fl il [ n?Lr fl 1 nt1 unl ? tLfr .i fr'rt ottnfr nr (warfarin) lurr fl fi nr ehjr fr'r

4.i urn warfarin tflutaaledrtrios 3 {u unviqtvtnfimn:rq

vt

4.2 1# hepari n u r r t'ul fr'fi 'l r.nir u6 o m r I u n o n1n fr n o dr t ri o tfl o r
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+.9 rqrvtnfrrtm?,rs tNR rLny APTT ratio riouu{rilnrailrfr'n

4.4 m INR ttny APTT ratio nceriofln.ir Z.O

ai
n?ruil n't t r.l1 n 0l t?.r n x u

nral# fresh frozen ptasma (FFP) syrffqyrdtd"lurlnrfir(un.jr
- i 4 * e a t 

^uy 
o olc,tFt'r8.ru ta (2 - 5 iln.)yrsverr.rdttnLflnllyLnuF]Lrl.ialr,tFl:JnnrLnraruLu6 trLil.i

s. {'rJ r a fit d'i:-r fl r fr'1un 1 ? rL{,: fr'rr orlo fi n heparin{
5.1 uqn heparin riounrrr.lrfr'n o t'rtxt
s.2 m?es APTT ratio riounrrr.ird'n urnynirfild'nrrerioun,ir z.o

- A oe - - d.J qy4v
5.3 Lf 3.r Lu heparin Fr oun{ zu1 m n1lu1lyt 6'1 8.J't?0 Lu La

'qdtu
neilil n1 ?rJ'] Fl O t?.1 0l ? U

fr sr:rul"lfi'ur fr'ruq vrd heparin ln ul{ protamine dor l{rurrun o n

16oo luturn 1 arn. flo.i protamine fr'ruqmf,ao{ heparin rurFt 1OO lU

-rt-,t--44:rt:- q i .j q
hlLefril[F]?L heparin Lulu1nF]1'l 11\o1_lo'tnunlty deep veinq

thrombosis unv pulmonary embolism o'rqtri,irrilufr'olraqnfl"t 6{ryiLflr
q

1 ' oi ia 6 4'Lun n r 6ufr fr zun n o nr rvi't'i'tu1l o.i Lnd n ro o n lriu clopidogrel, aspirin,

non-steroidal anti-inflammatory (NSAlDs) nrrallqneLrodr.:rios I - lO iu
r fl o r q r n fr r,r dn s 1 u{'a uq u.i r fi 1 r.r I ? n n Fr n r e rfr ertn fi n q r n n r e ai r 6'nrt 6'€

nrfllacrfiunrerfierTafim

nr r eil av rfr unr r rfi uln fi m rl n o n,y Et y r? n 1 fl o { n 1 ? r.ir 6'n ufi a n r :l nr l.l
s a 6 v ia

rl?errruInfrBrlri'nxfrInrflrqflryluyt1?nr?nrfrFrra6ofr'rlourFn16n rl3a.rrrulnfin{
lr
LU?'.]{n1fl Ft'tu,l ilm13..lo1fl

vrlrnLr?nLfin 85 - 90 ,.Jn./nn.

u6n BO xn./nn.

ri"lrani zo arn./nn.
{d
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luevu.irr nrar.ir fr'nnranenilrv ufiunrerfi Eitnfrmqr n

1 . fr'r "fi'u t n u"[ffi 6r1i rh ra rin u#r rar ri,r u ri T .r"[ur ruvfr urfi'r un v ufl u n

Laun rnflno.n ulvun t n. rvi'rriril?rrruTnfim t ro.
,t

2. navfl or suction 1n fl fi'nnilsr nrirffld'drtluavu'irt nr rilr 6'n
y *,y o & y A 4a a x hv3. zurvi Ltnat*nv?olzu1riFr ?,lNn.ivrul,rorvrorqrLnurt Lunuo{ [n

q

n r a r ilr ty i.r o 1 n 1 r ud n { u fi a rfi n n r r ss r or rlr ra6ota fi n
ovrAqv-vy4
Luzu1l,lftyt Ia ?!n13?v.i]tFttI].i?6n o1sv\L1't[.JL1\u.i mucous

membrane frn ra'':1srfr'ui5r amrn'ulafrnmn pulse volume nnrnr n':rx6'u"h

ran o nlnfi n rirri runnrs (central venous pressure, CVP) n nnr il?xr rufl nnr r r

nnnl capillary refill dr qrura4frer{n1flnFrn.i [nv oxygen saturation nnas
&-u,oaAv-i^i

uonsl nu fl .i no.i6'i LCIuFlm?ts Llro rr'11?ve{nlrv coagulopathy vrors rn Ftfl L

s1 n n1? rA fllafr n:.rr n tn Eiuansrnq vrir m:rq nir Hb, Hct uifrr n ren arqrl5err ru

rn6pru6on, prothrombin time (PT), INR ttnv APTT Lr{6nr:-Tuorqnarqav6't:

fibrinogen, D-dimers, thrombin time Ltav thromboelastogram

- ^ 
i v hh

nr arir ur rurJBr.n ru1a fr n fr s a ru 5u1 6'[u nr e rfi etTa fi n (al lowable b lood loss)

ril un r :rl e v tfi un r : ufi rtn fr n 1 n u rir un ruqr n rv 6'r-r nr': r r lrixriut ot
i i .j a h ,a v t vr c 4 6 v 3 J a a

Hct fi rir fi n n l n util ufi n.ffum er s ni o r'i'r.h r t n r fr n r rlri'nr arir 6 uv n uv uln fr r
q{

run v q v r? xhlt n fr m u fi o rfi tLln fi n rfi url? x r rufi rir un rul 6' 1 n fl r,i1 ur rus 1 n K rr ?fl o.i

Grosst lffuri
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Allowable blood loss = blood volume (ml) x (preoperative Hct - lowest acceptable Hct)

(average of preoperative & lowest acceptable Hct)

rriu fr'ilrtLrafil ortr zs fl urrarinfr'r so nn. finir Hct = 4o%oquq

r-l?xr ruln fi n"[uer { nr fl I o.t fr'r] r El rl'l"u rli Ll ?yil I rLl 70 s.t n./n n.{9
Q 6 o I y,, o -ja 3

il?ilrruLnum Luar{ nr uro{ r.r!r fl u[!wiaiurutin mr 50 n n. =

50 x 70 = 3,250 eln.

' .j a*yiar Hct vrflo].r11,{Lan16n LrlnL 30%
v ,\sadvhYdtt

Fl.i uu 1_l tl.r'r crJ L0 y Fl 1T fl o 8.r r1r L o :.r Fl''t ril 1 n Ll

= 3,250 x [40 - 30] = 929 rn. rflufr'u

fto + 3o)/2

nr e'[r]Ta fi ntueyu'irs nrerir fi'ot

ri o ut6'ir nr ar.ir fr'nr etecrive fr'il r I nr r at 6'illn fi nr"lun a nifi ay fr'r-l I o
!

-6---,-- - ?- v,r { 4 v q 4 dq u ; i a s,tlntl7 n./Fta. untluft!aftetL?altnoFltnonu,lLsuto;.Jilqqfltafl{vtqyInnt?r]
yt ia dt vtt a'ao

a-tnairr rilhflfrfrorflufrun,ir oo il eilhsfrfilen:-l:y"irfr'rsyyturionlr 24a1il!qu

rio s n.ir rl n fi r,16 o fi n r r y 16 l il r t :u u:.: o d ri o u nr r ahi'fr'il r s fi e y 6'l H b o ti r.lt{{

riou to n./nn. n?ni(rleflo'ral.iofltrifit:nrr.l:y"irr'r"[r l nr:frsrrrur"[ritafinr
{q

iua:-lnos red blood cetts (RBC)1unarflfifi Hb nrrn.jr 6 - 7 n./n^. raSofinre

n ru ufi ttafr n 8r1 n n.ir ;o iln y 30 - 40 fl o,:Ll?u1 rulnfi n"luero n', u r'ofl ,r nr'l Hb
vvt ta ri r u d -ja d

d'rsr.r Lililn'r?LLnuuuiln.:vt'ufr lruyfr fr nralfr atnfr n rduurdu 6{ nrrefi srarur

i1 n nl ? ril6 iluLriln'ifl o.i n rr el 6'ulnfr ni u"a ydllq afi rL1 rn y r5x

do :-i s #[u n r eh1 r n 6 or rd o a n x rfi s 1 arurl#lu n arfi oi olil d
'1 . fr'rh a fi a.n fu nmrir fr'nrfi fr il?el ruln 6 nr 16 o n nir n.ir b0,000/otl. e.r e.J.{
2. ri'rh ulruyfi fi nr eufi rtnfr m rilulBrr ruerr n

!
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3. n e cfl fi nr d'u.i r fr'il r fl o r q fr n 1 x v tn 6 n Ld a ot virt "r util a u : ni uri u
{!

zu:-l r uvr Lnf r nr ezur m nvi m o{ o't Pl u t?1 nun cardiopulmonary bypass

q. Lililffiiltuunfintdan

s. tnfinoanq'rn microvascular

6. nr ?fi s1 ?ru1l#rn6 n u6 o oril o tLvtu"[utfr] r tlnfi m o o nfr nr.l n fi fi fr{
Yt d u d 4

nrrv platelet dysfunction Lte.JQlq v$] tvFl! tnn n tn o a 1-l n rl n F]1 N

o !a ^Luarfl ?i eiilf er1rurna n Loo Ft o fl ?v1,l'r'r'r 50,000 - 1 00,000/nL. N3.1.

dv :6 q v o '

1.rfloir.lr LLlnl? ru rnn nrrfio errio ufiafi uul}ie.rfisvtfi an1'rvtn6o tdonvixru

!nfl?o.i r.r6o1nfr naonlunero.r nr uSoo{urva'rfiry6u 1 urrilunerii
6 4 3 .ia o 6 o -i 3

tn n ft tn o n F]1?i Lfl a s1n n1?il1 ar fr rn n Ft rn o n 11 r l]fl u r{ u heparin -inducecl

thrombocytopenia, idiopathic thrombocytopenic purpura, thrombotic

throm bocytopenic pu rpura n 1 ?tfitn 6 n ufi o a ufi o fl o I rTuq vtri ufr n rl e vlst ri

n1t'[# fresh frozen plasma
A qw- a .i & K r d

ruo{sln nr? Lnir FFP r.r ncrer 16 ur n o n1?rl o Lt o ttnvnl?ttl\ L:]anu
< d .j q qv 

-* 
q ala - ! -l r v 

^qlnr:vrnnrarrLunrrLv FFP Lun:rurlnl??n191ouvlilnoFtnfl Ltnv],
i,

rlavfi v6ntnrfr 4l n'ir uqiu a'r alr rn"[{ crystalloids u5o purifi ed human albumin{

tfiarfie.r intravascular volume tff

{ari.rf[unre1# rrp
vit i1. riilQuvrm?esfllrFi'r PT, INR raSo nprr finrlnfi tflo{srnnrn:,
!

qr nl nr fr uinr ra?otfr'f:.l warfarin un vfr nr rvlnfr n o e n"[uo {Err vr{r frru ra?tr

4u
LFl?fl ;.JrLn1rzu1 m nsn Lou

q

v, ;d2. zutlcfl vts.rnrrv disseminated intravascular coagulation (DlC) un:;{

frln fr m o o n r r n fr'er'[#ec a.r riil n r efn rcr 6r ru r] Dlc d"r Er
q
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.) fr'r-lnafififr'rma unyri'r tNR > 2.0 r,rufi'Lfitafrmoon u6orn5fl:.l

]Ln1?riln Ft

4. n11Y massive transfusion

nrenilu,rru rrpl#nir:fr'rhfl lrrafi'etilfiflsrlfluflu1n t0 - i5 l.rn./nn.

rynrrurrnrfrileyn'!fls6'fl nreu{rfr'rtortnfr m16'rl:yanru fofl ny 25 - 30
ridqv{wqa'^Juyv
Lu?'rEiyrrl_lun1?Lu11\orrn Lflrlruul Lnynoonr.,JFt!nmruo{sln LnSL warfarin

rra"[#[uturn 5 - 8 s.r^./nn. fiufrulnouuffr tenvi'ltr.] FFp 1 unit qyrfie.ril?mru

- - -hm a a
ilq{rfrLd"Lunr ?LL{{ fr'xfl ortnfi nr uvir n'rnnrnrrfi fi oti ufl uairurlaynorlnfr nr

, u 
'{o 

d 4 y y 4 d,roll-luao Lnafrtaonrll.Jlu 4 - 5 units 1/rorndFttnoFt{un single-donor 1

Lrnit UnY fresh whole blood I unit

frorit ai'nr t"[# cryoprecipitate

1. ?vd'L fibrinogen riotn,Jr BO - t0O iln./Ftn. rroyfrn')ey massive

,-nicrovascular bleeding til.irufllu6'or"[#rgrtvily fibrinogen q{n.j1 i so s]n./nn.
A y - a q a I d ytt ; -..2. ry\oila{nuLnunoonzunilnnLurlileflyttrn fibrinogen rrnnlLuFl

raSorilulan von Willerbrano's fitilmounuotrio DDAVP lntLrlnfr ufr,lnrr

inurnrry fibrinogen m6r (hypofibrinogenemia) nv1fi' cryoprecipitate i flfrnt
,'o,;ao

noilrraunnrn 7 - 1O nn. rrqyalzunnl:.ril5alrrunnrnet't fibrinogen t6'rlrr**
50 e.r n./nn. firhi fi nr e rfi fl 16 e nluil?m rufi xr n rfr x rfi I Cryoprecipitate 1 unit

r.leynolrYet fibrinogen 150 - 250 aln."lutruyfi FFp ilaynoltfrct fibrinogen

2 - 4 Nn./iln. rLnvuriay unit flo.t ffp dlfr:-8t1ilil?ystrru 2OO ilrn. syfi

fi brinogen rvir ril cryoprecipitate 2 units ardufi nr alr anld'#r:-r1ofi moon
., did e a
[Un?ruyltnfl LnuFl!?e]1rUe]1n t"XU desmopressin, fibrin glue, thrombin gel

u?o recombinant activated factor Vll
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Autologous blood transfusion

rfl unr : rfi rtn fi n t o r r.i'rh fl to.i r6t1fi'[un1 ? il I fr'n ti] un r rn nto n r n

n r a"[frla fi n :-l?s 1 n n r x r a n virt frt n uQG n r e nl r.r 1 fr'.: fi

Preoperative blood donation

lfl un r : u fr utn fr n t o r fr'rh u L o { L fi o L nA a e.rtfflu n e nifi n r al {ru ffn'i r q :
d d a a 6 v 4 4 t4U d a s ad 6 s a
runr a rd g Inu m Luavuml n1?r'll Ft a u?o tn ?fl ;.t Le Lun?ilon Lsu Ln fl 'lf tnLl Lny F

q

(rhrnrirav t qfln un 1 5 {u uSorrnn'jrrixriounrar.irfr'n qu1fr'rlava.nn^
{{q

- Av 6v4-5fluFi Lu1uilFlo{n1TLt

1l0tder
v4tvdrd

1 . m o{ 3t nl ?Q'l.i tLr.l ua'l.lllul Ltn v Lfl ?u }.,1 n1?o fl 'l'i Fl

2. rfi fl Firld.irErntn'ir

s. leitd'nnflmurnrerluuf ou nrefi nrfio ra6enrefi nnnrnto.r
J o s ^ 

- 
,,

flunounl?tnL Ln1/ Flty,l?'lv Ltunn nr?tn lrnun':-]tafinfrlBqr o

Acute normovolemic hemodilution

r il u n r a r fi :.lt n fi m r e r riil r s"[ us ru v fi u? e.r n r a r.i r n'n ru n v"[ #n I e ri',

crystalloids v5o colloids, 
^ 
urr, "[utrnr u6 fl r riu ffo66or]q{1fi rir l"[unr:'

ru{r n',:rortnfrnqvfio d uiluil?err rurr n

yv
1loFt1'f,v2.i

1 . fr'or u6 o n fr'il r s"[#iurr va r tri nr r avirlufr'rh r fitri ar rr anuuni tr{U

nr :n nil3r.i'r ruo o nfi rqufitrl rfr fl { lfl e ufi o dx t 16' ffi oav6'l Hb 
^ 

n n.l

nrskilafr o rra:d:utJs:nou [afr ooututrur:au
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2. rl a v u fi ur.l? r r nr :t n fr n fi l fi :-lhI q r n rirl r fl Lr n y eio {hi'u n uu r ul #
1fifl{ilo lnrarir1fr crystalloids fr'or"Ld'r-]?r, nerilu g uvh (3 a.rn. ao.: crystalloids

'[{'vrnuuu 1 Ha. ror1nfiml ra6o1{ colloids 1 }.rn. v]FrLrvrulnfin t :.ra.

3. 6'o r rilr e vi r r.i'r.h u o d xl n fffi n rfi olri'rl?r r ruln fi nluer t n r u nx fi
^ u,3 A d a

Lrn v1_l?3.rl ruoon{ rqu L1j rnu.i ruo tft o rv!u.iv'{o

Blood salvage

iil un r a rfr r.ltn fr n q T 
n r? i,r rufi r.i r m'n lirlu n r : r.i r 6'n ur rt ri r a r ni n u

lriu nr aair fr'nri',fle nr ehir fr'n urlfi fl ufr'L un vnr er.ir n non udu rdu nr anir 6'nr
q

v, ! a o o v a Z t -i a
r.lllrErvr16flLnunS.JlnslnoLFttuF| a.r'r8tt[rln u30n1?n.iFl??ruonNnnn ?1t6u
{qq{

lnfimqu{on iilufr'u

99
irolrlsr

ai 4 6 G1. nerf,froT qfi nreilurflounrefinlroraeoL{nnilvr?.i

2. narfl rfi :llnfi nu1uLfi u o d'chr rrn drfi nr rd o n unlqv r?il6 nr s fr'r

virl#a v 6'u}l ri n n rfi n x"[ul n fi n n.r du u n v fil o n r n r] u rfl 
",r,fi'"l 

r n n r
a{

nrerilrtvis rau or ua;nu1 fr:h eu6'{1friutafi nqq

' &, & dd ue1. nrailurilouufr ouuinrfr r?fl ilrildiloasrnnra"[ri'rn6n16orr unv
6r o q d da d d a r 9d; 

^tLl u6't Lu Fl 6 l Fr ru fl o { n l ? L6 u x t F} ttlt Fr yl 
L ? fl q v tq ? ru L Ft Fl yt o ruu n }.J 6 { n t 1

9@q3!S
o ai v,'

20 - 24" "x. nrfifi,Yilrufitfl nlfl"[u o "fi'rtxrranrl6'rn6nru6on h.lnr6'a.irerq{
^ 

qyv 6 4 ia , A' & dd
rnnqr nnm Ln?! rn0 n rno F)ilsr n1rillJt! 0urT o LrL Frvr L?rl

- ^&2. TRALI u?o transfusion related acute lung injury ornrea.rnrnnrttu

" .t o d -o uuvv < a vr a .J
nr a'[u t - z 6'rlx r sufr { o {'cla.rrvdtld'ir]nfi rt fr'rh aq vfi or nl ?vlor-r Llruo Er

o o nfi rsu"lulnfr mn nnr 1il fi nrafnu1 rsvvr v "[6'nrrfnur nl r] o1n'r ? uq n nr ?

nrshilafr orra:druUs:nou [aEooururxur:au
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1fitnfin ornrafinqyddunrfl'lu gO {'rtilt ot"jrlt:ffnrr TRALI uflunrrr,l4

so{n1tF]lfl t "[u S'ffu6'lilan
^&aQdqqv&d3. nr?Antfro tvnluloE-Lutlqqtlunrlltnrt?estnonLont6!{,

: v u qY A & a ''h I d
rfio HIV LLny'Lefn West Nile Lnullll{uqlnLnll utmfl.iL].16'l]l1?nrlt'lq U?o

tlltritfr'rira.rr"l{nrt,tqlnfinLBqrnr 16'ur"ri ufr'o}rrnrr?fl, Chagas disease ttnv
ai ar c r oq a s S--i ^i 3

Creutzfeldt-Jakob tlrilulenr.lev.ir"luu1.i4frrr1n1orlnn unvlanrfrtvllrnnr
!

6tI

Lvil LLluFru

4.

qln

- rJfr ffi ur hemolytic s vfr o'l n1 ? Ltn ox fi nltfr'rJs u n'l ri otrJfi 6 o

nrrrelnr'ulnfrnnrn rir"lsrfr'Ut5n hemoglobinuria LLnv microvascular bleeding
a i utY t- rJfrfi?lt non-hemolytic qvilornl?tLfiFl{rv\LLnuotlns

'",Xo uu& - a a-i -&Flohlu no Lfl1u 1ru'l'l6u u?oe.Jr'luFluflu

o ti r rt e fi m r il uI ru r fi (rJ r s o u.lu r v u'j r.: n r et 6'iu tl r e r 5l nr r r x flfi n

o l s Fl ? x shi y\ u o 1 n 1 ? Ltn a l u x a d r lt 6' 6 1 fi {o ruuy rir"[#ril r : v {l n': u n'uln fr n

& A vq v G ;3 -a-'|--- &
oln1lfrufru ritlqiriuuin airway pressure t?\,lllu quv1nil?1{n1flq{1u

fl nnrr yoo n#o unl hemoglobinuria llny microvascular bleeding u1 n ntrtsvul
, &rv oK a v d .d---^:-a

n1n1?r1r6i'rilLfir,rflnnrelvlntlnvtuvt Ltn;n1Luun1?Flr'lqtv\onl?'luqoflunr

trinrafnurriotrl

ffrlreroffirunogqau

v dr q r n fi ri'rl r fl o fl fr ru nt d'fl n r e :-l e v I fi u n r rl r rr t6 I m r I {u m o u
qqq

a]1Fl?q1u1o{ Advanced Trauma Life Support llffn nrrrilrvlfi unorleuutrt
u'

' Z 4s a tr ^ -&
fl o { nl,t vv\ ? o.l u'l 1,1 ? o Lnv Fl lv\ N tFl 3l n'l N n 1 ?f i a'i u

nrsl6[aFo na:d:utjs:nou [afr oourulxur:au

rJfr fr?r'ror n nr e"[r]lnfr n (transfusion reaction) fi I orq fi or nr :16'
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n1e1{fi 2 ufi n { n.r r.ir uru n fr rh u d fi ol r rr* do trlr ra6a1afi n nr ru ev or us

Ft'r1ileu[[r.iuq

Class l:

mild

Class ll:

progressing

Class lll:

severe

Class lV:

end stage

foflnvlosil?s.Jrru

lnfrnr

< 15% 15 - 30% 30 - 40o/o > 40%

a . o !a q,
il?3flrulnuF]v]16Et Lt_l

,q vrt
tur.tLtaflulvun

70 nn.

< 750 Nn. 750 - 1500

:la.

1500 - 2000

l.Jn.

> 2000

il6.

d

5v\s3 (n?'i/u1vl) 1]nrl > 100 > 120 > 140

Frxlilni'f iflo.r pulse

pressure

!nn ttFtLn.l IF]LA{}.J1n
4

tLPll_tn{v?e

LJ.JN

ne1ild'u systolic Lnrl Ina nnn.l n Ftn{ tJ1n

capillary refill LnFl
v
{'t

v
T'ril1n LN il

n1?u1flls
?.^

(n?{/u1vr)

rlnfr 20-30 30-40 >45

vY4
?vFll-tFtt'l3t?fi n FIQ

q rlnfi cF|nn{ea 611fiU L;.Jf 6nFlr)

Ll?alru:lnnr,rv

(un./xr.r.)

>30 20-30 5-20 .F

nr eil e v rfi un r a ufi uln fr m ! r r nr #r vf rt 6'fl 1 n rfl o.i s 1 n ril un r e a ru rfi u
06 y I 

'lnfinroto{uxvn1fllu (concealed bleeding)virlri,nrer.lavrfrurirn'jrnrlr.Jtilu

s?.i rdu n?vnnfr'ur1 (femur)ri'n ufiErlnfrfirt6'fit z,ooo ern. n?vnnL6{nt1ufi'n

rfi fllafi mt6'il1 nn.i1 3,ooo rn. rLn v #il,r fl o1q ufi utafr m o drr a': n r5rld'uvir rir
.aZadvZcX

il?iltruLauFtvt.tl,l8.tnLun?ruflo.l,]lr.JttFln Ltavnl?n.in??nuonStFrnn uonslnu
- & .{' , oqva t 'ottv

nlTL't n LELIt[nv]]13.tflo.i Luo rflooouqvil't Lu tn nn1'lvl lro.:u1LFl

nrsldlaiiona:ai:utJs:nau[afr oourutxur:au
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Massive transfusion6
4dQaoi

1,{ N r Er n { n1 r Lri dn fi m"[ur]?el rufi x r n n'i 1 1 50 e.J n./ur fr ra6 o ufi uln fi nr

1 blood volume (rl3e.n rulafi m vr't rae-r n'luar { n1 flln il ril ua ils1 nrllurin fr'r;
. ", t v o a Z o Je\u z+ {'r1:.r.: uSolrnn,irioflnv s0 flolrj?sl1rulnfrnfr'rraarrLLu g fr'r1ss

n1fl{d 3 u6tFr{uu?vr1{il4ffi1ufr:Jrefi tfiaufiaoril?rurrururn

rflrrailra ?6n1t

rirnrrqurr#ouJfrffinre CBC, PT, APTT, fibrinogen, cross match

1 6'f,i 16 o nr fi ru,.n v 6 r.r

rv\3.J1-l?}ntu6I?ul

tunriflutum{nrfl

vflFtinetl

1f ir rn 6 n 16o nr'[utrn'r

vrrvulv6e.r

t6'ir tresn frozen plasma

ruvrrrfi rri'runfr ofl urnrlyr! (t + G) odr{#ou
v A av 'o2 L6u tv\oLv61rur crystalloid/colloid ofl1{t?e

Ft e ! n N o ruun fi nT fl"lfi'o ! €i u o r q fr'o.rlai fl 1 r] fi r u
tquq

unon160Fr (CVp) raSoyaan160Fr uun.int1Nne1il

t1,1311Yfi el (arterial line)

t{ru nrfl nto.lilfi ara.rintn (interventional radiology)
4^4Yadrv

1.1?o til nunyfl a tno no on n? fl rlf t'n rl Fi

lunarflqn rduorqld' uncrossmatched RBC rail oq$

vio uncrossmatched RBC lrri o Rn raillfiurril
{9

fr'r.h fl Lrri fr'0.i1ru"l,ri'xr n n.ir z u fi n n r r"[{rnr6 o.: ri ussq
Zo

flr?dlttovt6on u5ofrs1?rur'ld' cell savage

fro { l r fl 1 fl r er fn ur a v 6'r t o t r n 6 n r 6 o prl#:.n n n'j'l

1 00,000/n 1r. r.r N. 1 n fl uqilr v m t fi t d'f:-.L rr nr t6 u

vrF1f1*vttnv6].Jo.i

nr,rat6'fii1utu1^ 12 - 15 sta./nn. rfiolri'nirto.l
pr uav Rpn rioun,ir t.s rvirrotritlnfi

16'i:t cryoprecipitate

a{d'flnr,rv DIC fr'ot frur,rr nr uu m un v ui'ln

nrsftifaFo ua:drurjs:nou[afr notirurxur:au

nrrat6'ir-l'lururn I - 1.s n.r riofivrinfr'r to nn
;;F

tfloLv\ar!?Nrru fibrinogen tLfiv factor Vlll
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n1ifr slrru'r"lriarmir uavtafi nlufrrle soffi su Fr

{qq

6v Zt. lri'nrerir o.g% lq16flunrnoted u6o batanced satt sotution otir.l

u5e ln fl il?el ru crystattoids fflri'o drlrio fl 3 uyirr ol:J?e.n rulnfi mfi ufi thl
6v Zz. "lrXnr erir cotloids u nr uyruryir rir-tr]?r'r ruln fi nrfr ufi utr.l rfi o fnur

oa6

rl?a.n ruIo fi n"[uar.: n r ulfi'nr r fi

s. hi n r r"[6'n'.r r* fi fi tFu r rul"r rE u er m'r y?o n r ar^Ir fi fi ri.r nn n zu n er o d
I ov4. r?th}, crystalloids lurur A 20 - gO iln./nn. u6o coiloids tO - 20

. ; t q 
' a q 

- 
d q ytt -ia- d s a;rn./nn. yrouLilLnu 37 {. n1flLu 5 ulvl LuzulruvDlnnlgruynl?1fl-flla1rm9q

mnn.irfa fl ny 1 5 lol:-J?xr rutafi n"luerrnru
- a!<b. n ?u1r a.r Ft,tt et "l"r ril urer ni ou"[unr rhiln fr m nr lr enl# uncross-

matched BBC uil O r,l5o uncrossmatched RBC vtrj O iray Rn rarirfiflrfi'u'q9q
v Vtt Uv
nLr.JllCfl LFI

o. rJ ry rfi urirl r udr n nr r n o L 6 uo,i s1 n n r el#nr edr rfi o fr q r rrur{{
6Y u t b t

Lunl??n]ElFlo L]]

nrsl8[afr o ua*i:utjs:nou fafr ooururxur:au
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Fr1 fl {fi 3 rd n{ n1rl#nrtinur ufi ru rfi rradlqr nnrelfriu artrirluera, uen

fi rl r er fi a El"lun r r vn do.: rlr u6olafi sr fi fi n ?1 tJ ?u ut{ e s ilufr z (> 750 il a./n n.)
{gt

ud.rlfiiuarerlr crystalloids 20 - 30 iln./nn.
r raj
trJ0l9u[a?t

6 y Z t v uh t

Llrfi 'r?u'rFr os''r "i f i tN
o 6r Y Oq.A a

sr11]uFlo{11,1lnuFl ttnv

6'r :l 1 ?n r Ft6 il e.rln fr nl d',

ad rFrril1fi!nn il?vteru

{r-Jrarflu:vEiv I n?es
,l
,'r{nl fl Ll\N tFlil u16'r rlrFr

r0vrn6flil6i.iniofr'rhsq

vt jh ,d
r.rLe fl oL m Lumfr1rifr ornrau6 n{'il noL6uot rionre"[#nrrriru6olnfi msqq

,3<dsa6re;4
rn il L nn n { n 1 ?n ru Ln fltn fr m lil u:-l? al r ru8J't n Lln v o fl 1.i m o tuo{ q{ n e ?fl s1 ?ru1UU

A q y6 i , A q 4 t1 v
,.J1m non Lqil Lu L?eil6 F} tytlytsvtLu L! tFl

qq
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Colloids and Crystalloids
dddudtanf,ldnnsltet uwnflv (ano?anwil tooauun

Oraluxna Rodanant

q v Y a o dv I d A Y

n1 ? L1,l 6',r ?U1 ll',] { U A O n tn O n 01 3r I n n Ll ? U6.1 F} rn O yr Fr rr11 U6'r ?U'r Lra v
4 '; , ; d 4 4 t4 yu 3 iu , a

rn n o rt?v] ?1.t n 1 fl 11 FI tuo { q 1 n 3.t n1 3q ry t6 fl 1r ? o n l r L Fl ?1r d't ?u't vr L}.t tl t fr.i vt o

s1nn1xvri1.r'"1 tliu sepsis, shock, nrer.irfr'n rilufr'u 6t.l"rriiufr'orr{r"[q
B 4 3 J; uy+ 6by

n1 e v6 N Fl n fl o.r u1 ttn v tn n o tt? { unfl o.i 61 ?u'r tfl o il s v L a Ln o n LI L1,t t1/ r.r 1 v 6 }.r
q

ri'Lrflflr6nnrv{ ttnvl?nilav.l'rfr'nrorfr':-lxaturinv?'rr.r S6Brurnraro.i6r?f'rt
i. 6e o .l o &
?1Ura.J'rL1rvr1.11,400f,rLnofi r?8.Je.Jlr'rFl{LrFlil?v}.J1rull n.fl. 1850 LuLllu normal

satine firf,i"l{odrrunauala}lrsufilunflssfiu rierr"[ufl t Bgo finrmirqq

Z ou , u u

6'r?d1 Ringer's m"[{ uriora bicarbonate lrirnfiua"Lunrarir Ringer's nr'rriu

'Lufl tggo 6r1fr'lliralura.nl{ Lactate firqvnn metabolize fi6'rt6'bicarbonateq
d " 6y 

'vrfr o rir H r"L{rl ir o ar n n r o.r n ? n - Fi'r.r I o.i rr r n r u
q

3 -hvJ | 4 Z ,

n r r rir fr L{rrfr o yr Ft r[ u ur 1 e y y\ ? o.t 1, ? o lJ't Fl u1 fi 1 ].t't ? n ruu I o o nt fr rfl u

z ndt"Lr.lqj tfr'rrri ndal crystalloids iriu lactate Ringer, normal saline, Hart-
9qq

mann's solution $nvndel colloids u"tiu albumin, plasma protein solution L[ny

synthetic colloids 16'irri gelatin, dextrans rny hydroxyethyl starch rflufr'u d.l

luflqqrTuaTnfi{ennrfiu.rfi.iae''rNr1.r}.r'rynxlunre16onl{[ufr'rhflfifinrryy,rao.rq{

ararired'x?urL?.l rrnvy\Lr.i1 rirsykizunn'finnrrf;iah,i'aoe.rri'ufr'laorrfinrqq

luflqq:iufiararirilrvrrru 357 {fln "[#rfion"[#nrr.rF]o'r;.rr1rr.J1v6r.ui'L6nr,rv

r or nirl r utn flfiqrerur u6 o nldm're.rnrrr il Lrm n ri1{ n-ulurir nrrrt rilun?n-0ir.inu

riruilevnorflo.i electrolytes nl?v6ilFlnflo'r61?d1 n1??i.r.11urorfr'rurnvtn
udud^

colloid osmotic pressure t,tnnilf ttnvom?1n1?ionntFl
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8.25
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Crystalloid
-, 3 -io

riluar eriT fr ffL& rn qnl o.r6'r ?rur n rfi n (tVW < 1 0,000)1 6rnrxranfi I
r.iru semipermeable I o'i t{fil ua o nr 16 o nr tr o qfl u interstitium Lrn ys yn ?yqr fl

!

il?rr n anr r dn :r rirur or rl?an n t"[urjr"[uer{ nr E] 1nr :rrfi t ;

n1fl{fi 1 Sasasso{nlrnf,sq1EJsa{ crystalloid ludr{nrel

EcF (%) rvF (%) rcF (%)

5OA DM

NSS

NSS/2

0

66

oo

ECF = extra cellular fluid lVF = intravascular fluid

ICF = intracellular fluid

ttu 5o/o onru rfi e ur nr n n n r.i o fl 6 nr fllil uud o ol d'rl ryn ol ril urir{
d6 3 .

qvfr rj?r'rrurir o Er"Luun o n rfi o nr ifi fl .i t lu t 2 fl o.iil?str rurSx fr'u *ri firnres
3aqd6r

ri'r frIt rF r r riluudn fi qvtil navsr fl u{r ttn d uri n avqr uhjtu interstitial fl uid
oov^ ? < o 4 d o a A y

vn L1/1-l?8.J1rUUlL1/nOLU1,460Arnonrl Jir.i 1 [U 4 IO{!?e]1rUL?ilFlU

n r erirlun q' e.r dar a.n en ur:-i r uil un { ai t.i o El Ft1 il tonicity tfr' s n aj a.rqqJq

'1. Hypotonic solution t6'urri sz DNV,o.4lo/o NaCl ufiorqlnfiul

iiluo.: d'r.l :vn or-l virl#:-l6en m afr q y ru6 o o r"luun o n ud o n rfi ar t "[u t z t4lru{
F 4l e< { r q o 4 o &-

flo.i1l?illFt?1T Lu s.i L8tLu}.J'tyLunl?u18.J1?lFltLytunl?L6fltnon uonslnufl.tols
o o ya s d 3 o o y d o 6 va

ll',tLULnFtr]l,ty[{tF]ft}.Jm1 il111,41:trnaLtr.J Flo0Ftqu?'tlLuLnnnl,ty!661,]yoon

erln Lfi o{s1nfi nrevfr nralufl nnrnynl n,:r"ldufi otT a uuilun1?rfi fl dr"lunrry
U

'J""Actyilnn ttu fllnn1?Fl8.Ju1 ty{ooons]'rn lluFlu

2. lsotonic solution t6'rrri O.g.Z" NaCl, lactate or acetate Ringer's solution
! a, r d n v4 - 

uoa 6ah tt
tuCI'ls1n 3t6?uil:vnoLl0{tnnoLr?[nntFlu.in:]ulLutxnn 4i{[s.JF]ou[.t,.]nFloIu101o.i

nrsl8[afr o ra:druUs:nou [aFootirurxur:au
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r"iladn ?ys'r s o qfl uua o nu6 o nrt6'r.l ayr1 il I'[u + ri,:ut or:-]?arr rufrh.l' fi nr aU

4 r e 4 <06 F 4 ;.ra-r2ru2il.:vrnoorrdoprodrr6nev ir"lfflunrarnLmul]?r'rrurnonvrurifltllt6'[u
i d i a o q vy q y F J dr rl?r6eu 3 - 4 ryt't llo{rnoFt?tr6u ur[uno.lLttJitrruxrnullounrryutnorr

o q Ya 4 S I 4 q 4 o d vsuyn Lu Ln nnl?Lsoqt.ifl ol lilrriu Lurno n oncotic pressure n nnr virlunre
"ld d r; 

^urfr aroonuonuaoa rhonillnn.j'tfr n,t? rfr nnra16oqrwo.irfi on (hemodilution)

r.'{ri'n m er n 1 s.J 1 ? n n'r ? dr o o n fi rq utr-.ki ifi o u fi e n nr n,r
U

rio nr,reav{{nra"[# o.gx NaCt rl?a.rr ruer.rn vi{#rfi nnrey hyper-

cnloremic metabolic acidosis 16' ricu lactate LLny acetate synnlil6flu1il
it d o6i.r1y r o v4 v 4 ro q -it! u Fl 1 ? Li CI Lun tl't L1t L n fl 1 ?il ?y n oL Ln n u nr a t n I tn o o tt? Luy'l o.t d ru r I rr u yr

acetate nren:nq1nrilfisu16'fi peripheraltissuelnnlilfr'olr.irufr'l rieu tactate!
i v u 6 ,d ytt ja- Luy
r a{ o't fl fl nL Lunr: r:_l ri f.tu zu rJ,: a vr a.r tJ ryur n I rr a ors un n lactate Fl{'Ld

3. Hypertonic saline tfr'rrri 3o/o, SVo,7.5% NaCt rfio"[#nreuru,rair
Ay4oqyyy4r4r
u Lfl l U n 0 Ft tn o n s yyt't Llr Ft r r t nt tl ul ot tn a o n t n m uo n u n o n tn o Ft llnl u Lyt.t

, q rY 4 < 4 y dy 1 Lu ul s 1 n uo n un o n [n o F].I 3.J zu 1 uzu U{Un O A tn O n tfl ,t }.J,1 ql n r I r e n t ut a
o tlY

L ? il 1 r] ? y\ o I 6 st r L n a EJ r { e r n rF r t n fl t ei vir"[#r"r n zi'n al o r r.] r ;.J r,16 o1 ri rfi I
prrsr6'u"[unytr,ranfiauyuiniriorlri'luri?a.nru3-6Nn./nn.uoytriu5,]n.ir

.AqY^4r4i
1 iln./nn./urlll.Jqyuuolqrnar.,tat6-fl r5u tRnn?13.Jnutnonrirq1nn1?flfl1ufl,l

4ud
ll0.il,lnonLnonviuvl

nrsldlaEona:d:urJs:nou[afr ootirurxur:au
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n r a rjr r fi nr"lra ri 1 zu fr m fi u r fi o1 #fr n n r r y fr[ n fr r n- fl ,i ffL l,,r a r n anl #r r n

f qnr fr'redr.:rqiu Stereofundin rso@ fitrix^nrr lactate rfiuriruzune.r metabo-
.. .uy !- A y & - ; -,lized LFr yl.i?lna1:.truotunyoef]?yrl1{ 1 slnnilasrLnvtrliu isotonic virluuilnr

A v ; . qyv ytt 
^n el sr Ld u.i {o fl ril oilr ml{ri'1 fr'rJ r ui n q fr rri uri'rJn tL septic shock u5o Den gue

snock syndrome s1 n n1 ?fi nt:nn l,jr nr en yn1 fl frteifi bicarbonate orqvir"lrX

riinnrry ditutionat acidosis trifizunrioeynir-t tactate lunnrnm finir oase

excess = 0 mmol/l 6rtrifi zun ri o a,rrr ynan-nittlunnr 6 elrt o.r fr'ilr an aia.r
!q

n rn air e un y6l etl ?nufi n ufi u.inrr y hyperchloremia, acidosis, hypernatremia,

tu^v hyperkalemia t6'fioufllunrar^lrm'rlr,lrifioq"tunair crystailoids 61N1?0d.r
qq4 ytt A - vr qyct Y -hyr,rLtLu,.JlJtEtll;.t't?Ln'r?r.t1Ftn r.til,lflot_tnruFl LtuilunrauryrLuvrFlrLiluLun?ru

{lqq

v- rd r rd o nr ifi un.i r fo a n y t s u5 o fr rio #r r"[dn ai a.r col toids 1d't d'lueiil r uIU
^ia4uL'rFlts!ilFl?rey 1r?o?LnIar.irfr'nnIal fr'r"lrufr'elrfift?urr?.l heat stroke n1,ty

acidosis "[uurenuanufin diabetic t<etoacioosis rfierrirqrnuzuntv'l1rafr rjrfl"r,
a?n Dengue hemorrhagic fever ttny severe septic shock

t6
6T
(d
(€

.Gi6
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d(F
Gl!
GJr6
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@
@
G
@
G
6(]
F

."5
(r!
c-
E)is
s
c-c

{oor^tas crystalloids

- 6'r:.Jr?nufi arrl?rrrunr:rir"[uunonL6on rny
compartment

- tanrnuvi'rioa

- trifizunrieln

- trifi zunrioryL!ufr{fr'Qfl o.irAsn

- ?1n1nn r,nt6'.irfl

inte rstit ial

{o rfi erto.r crystalloids

- oi'or1dr]?xrruarn"lun1?rTFruilunr?LAr16onr vir"[#rfi n
peripheral edema

- ou"[unaylta16onrrfi E].rrrur,r^.du

- finrennto.l oncotic pressure drt#ufrn pulmonary edema t6'
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Colloids2
o, 3 ias o r d 14 | d

ril un r :rir fr fi h ra n nlu ni 6rt ri n r x r e n r,r'r ut't u.i 1/ n o Fr tn o a a o n :"r
qo

rl1 fl uo nqun'irqvn n rir{no o nsl nila o n td o n tvfl v tQn1 n'lro u"luun o o tdo pr{{
a ^i .]3 &

rrnvll?l]1runa163.t111qvLy\a.Jllu lunLluaLtavlu'lflflo{tilLnnnflo.i colloios
q

.l'r rfl ufr'o.r vr ?'r L uo v r{fl q fi r {o r-i rfi' rio fi {o rfi u n 
^ 

o n s ud x urJ :v n o l rir t 1
6 | -i o qyv Ytt
Lu colloid nouilsvul}]l Lt nr-r riilafl Flr{ "l

tfiortot colloids

1. Naturally occurring colloids

2. Semisynthetic colloids

Naturally occurring colloids

Albumin-lVW 69,000 fi rratt tlte "[uvlnraxrulu 16 d'ctxt albumn
o Z u^ 4 o d Y Y t L

1 n. svfi'rdrt{Luranonrr6on ta }ln.3 5% albumin qvfinr':rxtrialrtutlil.}nL

v,r nl 6 er1 lutruvfi 2oo/o tLdy 25o/o albumin s vfi n'lr il L{t{unt n'ir1\ nr 6 3"1

Y v 6 4 ,'ao
61il1?nEFrUlSln interstitial compartment tllle.Jl Lunevun tnon Ln 14fl613.J1?n

rfirrl?rrn:t il +oo - soo ;.rn. s1nn1?"[# dbumin rfifl{ t oo s.tn. 6lrTnriT s zo

albumin lrlflunrrfl hypovolemia atu 2oo/o albumin eYnrjur"lflLunrlfl

hypoatbuminemia t6'urifiranru:'rflrrufi6n:*rrrl?ar-lrfiar-lzunn''lr"l"{ albumin

ufiur:ri'u saline "[u critically ill patients triu SAFE" study nl'jrtrifinn'l
4v aa q Y - r s d

rrFlnFrl.iofl'r.iilut.J61nIU11'r{6nFl LulL'l mortality lo.lvl'i 2 nn}.J ttnvfl.l}.1

flonr,:aev{tlunrel{albumin 6ntriu albumin qv{lrir-l ionized Ca.. vir"t#avn'l

ionized ca** n nn.: lufr'rhufi fi nrefr n rfi'o?urt?.i svfi n1?tfi I permeabllity
{l

vir"lr.l'ufinrnr: leak to.l albumin tilf,i interstitial compartment t6' :ra-rv-N

albumin fi.rrilunrerjrfifiarnrrul'rrn'irnrafi6u"1 6l"l'ruiJufr'elfiqrarurtl.l
y 

' &Av Y 4Y 4 , ; . 6,Y
to:-t'ltut n tsu fl o Flfl o t6fl noulTsvul a.J't LI

nrslS[afr o rr a:ai:utJs:nou [afr oourutxut:au
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Semisynthetic colloids

Dextrans2

riluninuzun}]flo{ glucose polymer fi z tfin

1. 60/o dextran 70 N/W 70'000

2. 10% dextran 40 tVW 40,OOO 6'lsl1?n"dxfl improve peripheral

blood fl ow (microcirculation) 61fi ul"ld"lunrrr.ir fr'nfi fi nra ri oun o n td o r]

-i a e v d u ' h f{
rirurl nr U tfr olqr n dextrans l.t zu n uu ant OuLtAyfl o t6 tl Fl.l Fl O Ll-lU

- rlryrarrionl? cross matching

- {nlrrtnrrrt{tfr'rrolt6onr tnu impair platelet adhesiveness

tuny factor Vlll activitylafl inhibit n13 form fr'rto'l factor Vllll/on Willebrand

laclor complexS

- zunrfiflFiolm torunrannnynoufi tubutes vir"l#rfr nrrrylm,:rfl

'.fr tnfluqflrvluri'rJrufifi renal perfusion pressure trlt'l

n nqfi {l ri'us1nn1?{nfl e1{n1r?if i1ufl ol reticuloendothetial

system

- tfiornrtY osmotic diuresis

- anaphylaxis rnru16'rlavil1rufofl nv 0'27
d h ra a v
i.r Ltugtr Lxrilu ptasma expander rflolqrnfiriorfiu11rnn'jrrio6

flnt{u dextran +O fi.ltjur"[{rfio lmprove microcirculation

Gelatins2

tilu colloid fi derived a1'ls1n bovine gelatin :inqvrflu polymer

lot urea-linked gelatins u?o succinylated gelatin fln1r-Tufi 3 tfirr

1. Oxypolygelatin u6o cross-linked gelatin (Gelofundol)

2. Polygeline vt6o urea-linked gelatin (Haemaccel)

3. lVodified fluid gelatin u?o succinylated gelatin (Gelofusine)

fr'.: g qfiosvfi trlw lnfrrfifl{riuilavrrru 30,000 - 35,000 fr

osmolarity 350 - 390 mmol/L fi naf tite"[ur,lnont6on 4 - 6 {}.]. qnrirs'ntorltm
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C
E

{adso.r colloids luneirud 6o

r . tri fi zun ri o?vL! n1? tr{l fr'rt ot 16o Ft FtAo nqunravir.:rul o'l

platelet unvtilfi zunnio cross matching

2. r-r n "l"r rTnr r r 11 nr ni o u{x r5r uu fi o u nrla.r tn n nl ur n1u qj n v f,i o q1 u
s

4 o v v I q Ytt !a o I
u a o n rd o n rrn v n n rir q nr o a ndr n n rlu zu ! r u vl a.l n r avl 1.11 u1l o.1 L n ti n il n Fl{s

3. nre.rran"[ri1d"lu:-]?a-rrrufi1il'irri'n fir hemoglobin rnv clotting

factor nan.ilria.rrn

1IA[6lEr

1 . syoonqvrduiJu ptu.rn, expander fi oqluartnrfl tilurrnrtiluru
J d -i ios q r

rri o tvr uLnL colloid {un oull 3t Lil Ln nnrul Ft Lu ru ne1

2. tfinr anaphylaxis t6'rlevlnrufaunv 0.34

3. urin vtfl nqvfi ot nirl tvn e!fl o.t electrolytes fi un n nirl n'u 6l'ir uil u

fr'or ud o nld"l#rvrrvnar rir{',rjot urrlav:r u

Hydroxyethylstarch2

rilule.r un qn d'r unr er v#t o.l starch fi fi dn:gruv nr 6'r u glycogen {n *t n

3 - s 4y -LilUnnet nleruruun Lil rnnnt6' e tfi n' ',. N/W 450 - +AO Xnu 16'rrri fretastarch, hespan (HES 6% 4BO/0.7)

2. MW 200 koa 16'uri HAES-Steril 6%, 1o'/o (200/0.5)

3. tvw 70 koa t6'ruri HES 7ol0.5
vad

F)il6NUmonrlrvnrnafltlo{ starch 6o degree of substitution (DS)

d -, : , { , & u -^ 4,
frrqvrilufr'rr-ilfr degradation tlo.l colloid Lunlu nr DS rlnttlrn (0.6 - 0. Z)

qvfi resistance ria degradation 6lvirlri'qrunrrifi tol nrauilu volunre

expander aqjuTun'jr n{e-rfifi os n'r 10.a1

1ufle1r-Tu lower lvw starches t6'rrri votuven' it sozo.+1 16'ilnrr" a-l

&-Ja
ufl ,r Lunr:u'r,l1 Lilu volume expander illn{u tilotqrne-tn':rlilno nriil

xrnn.ir starch fi unul{'oddou

nrsl8[afr o rr a:d:utJs:nou [afr oourutrur:au
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Tetrastarch 130/0.42; C2:C6 ratio 6:1 oqlun{a.r plasma substitution
6r Z Aqv- - A d .^

7fo plasma volume expander t1lu6r?u't11Ln?Lnl?y'iDNullJuillquS.JFl[ufi].ruFl

fi 6n'jrquurir (HES 1 30:0.4/9:1 ) 6orJfl:.l6N4nlro.i intravascular volume tA'

rTe n.ir rnvlT!oonsrnrr{nrfltfr'r5rn.ir 6rsJ1?nd.rm"[d'inty-lnrevflrn6']?tj'r
vr

v? o r r n a r : ur o d x qu u?{ s u{ o n n of n n r e o o n q vrfl nr a n r avir ra rir fi vr or uvr u
q

4Vnr^

"6 o n frr fl n r ahl ufr e.r il?x r run n r n er rluu n o n rfi o n n rnifr fr'lh fl fi n 1 ?6 ru rA flg!@

, 6 o nr un vil o t n'un r : tfr n o r n r rfi o n Tet rastarch til un r en v n r r fi fi 6 in erl n etn vi'
j-, 4 u v o6Y Y d ; 

^r,1LIu6 eu:Jtvn oL t1r$.JoununLv\n1fl l.t'tvt't 11,161il1?na nr{nfl1't rFtfl.irs v tn Fl

'rnnre'Ld'sr triu hyperchloremic acidosis nrt6'finrenrvqraodrrarntSrnru"[u
4u,4v"o&y

:,rn o n ua o n ynrqr nvr [r]'ar arirfi r{r rirr{ nr fl ,i'11,r u fl 1q vn n metabolize ln r
6 d i , v hu o

rx- amyt ase 1u rfi o n fi t q vvr :-L.i r n r r u dr q r nt frir n r :rjr t fi nr fl : v 6'r r o.: serum
. y" & y -i

ilmvtase 10.i,.n-refl qv6{fl u n1fl ?1n{s1n0n fl ofl 6n']fl ttne slnn1?vifi c2:c6,q9!

.j3 d o

"atioilrt1Lilu'ro:1vr1"[#61[r1?nri1s'F]oonsln?1.rn1rtfr'fi0r;fluriru"lvrniqv

rr nlTr-r o o n ilr rt mlu:rlt or rl n nr r v{a

Tetrastarch fi volume effect 1OO% half-life u1u 4 - s fr'nla.rt lu1Frfr
"id1fr'nrnn 6o so 8.r^./nn.

{odsat colloid lunaiu starch

1. otiluunonrfioorurun.ir rfiorqrn vw "lranin,ir
{q

2. ufio anaphylaxis il:verrrufolny O.Osg

1tor3{u

i. firft;urnrau{rfr'ctoqu6on vrr"Lun{rufifi ttw "[r,rr!rrnunrfi
9s

I o q u 4 & y ay A a
DS 6'i s'iluilsqLuilruulunnuofln'i Lv{?'rvn1el'r IVW mrdnn{ Lrav DS

!q
!6 , d A &
rnr1 r{u Voluven (130/0.4) 6rnra.nenlri'[ur-l?a.nrufimnfiu 1> 50 e]a./nn./Qu)

2. n1r6v6alttnvrfr nornre6'u Hrs fiairurafirnnvirn'rulnfl?yuu{
reticuloendothelial system

nrsl8[aBorra:druUs:nou [aEoourorxur:au
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3. frzunriotn lnrulavlrv"[u(r]rtffl{ starch fifr H,rw"[rar! runr os

4. ufl nrnrtv hyperamylasemia tfr' vi,tl#alnrunrrutilnzunnravirlru

jdd6--a

nrarrfr 3 r:l6autfraunnrailurlto.l colloids {uoFl1.l dl

{uo

llo.lFllloou

flrxr.arniotn

Anaphylaxis

Coagulopathy

Dextran Gelofusine Heamaccel Gelofundol

40

60/o

HES

10o/o

HES

rJ?rrne (%) 140 - 200 90 - 100 70-80 90 - 100 100 145

rrnTfiotflu

unorrtnoFl

($il.)

3-43-4 3-4

+

t-t

++

3-4 .)-+

+

+ +

+

+

i e o o Ya t qen

n rufl il ii6 z{1 6'ru q a t co I I oi d s fr q v 6 o I ilr ru r-L'[ vt q r a rur n o u n1 t [{'
ed&

1. Magnitude tLnv duration ttol plasma expansion l]uoHn!flurrl

fl O{let Lnna #rtUr n rfi nsyn1odlq intravascular compartment tilUu':n'r
9$

du1 u'riu gelatin"lutruvfinajil starch fifr rrlw q{ (HIVW) nro{lu

intravascu lar ulun'ir n d er tr/ IVW ll3 o LMW ttn vn1 ? Q n?i1 o'r u o o ns 1 n ?f i n r r ]
q{

qvfiuril DS flr DS q,i n1?nn?i1nrflqyd'rn.ir DS n''r lnrule.rrnqafiu6nn'i'r

renal threshold evqn{loonfl'r{lrt riruleluoqnharlnvqn hydrolysis lntl

plasma amylase

nrsl8[afr o tta:druU s:nou [afr oodrotrut:au
204 The Appropriate Use of Blood and Blood Components



2. Hemorrheological effects

ntel#colloid qyvir"lrXnnr blood viscosity e1n hemodilution effect
,i -^ s{{svnon.iF|'l}.lnru63tLr]fl o.i plasma expansion Lnaqyllltr gelatin synrl

viscosity lfrxrnn,jr LN/W HES ttny dextran

3. Hemostatic effects

Semisynthetic colloids qyfir.rnrio hemostasis lntvir"[#ufi n

rjilution tol clotting factors rirrl a.nnrioflrtfr,ruriqfrr]lor cotloid rtul
r"tiu dextrans syfizunil1.t hemostasis odtlxrn lurrurfin{l gelatins fi2n
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lndex

ABO incompat between donor

/recipient, 131 , 133

ABO incompatibility, 35

Abruptio placentae, 156 - 158

Acidosis. 41

Acquired bleeding and clotting

. disorders, 73

Acquired coagulation disorders,

79, 80

Acquired qualitative platelet

disorders, 73, 86

Activated partial

thromboplastin time

6PrD, 64, 66, 79, 81, 82. 84,

181,182,184

Acute blood loss, 179

in obstetrics, 151 - 153

Acute complications of transfusion,

otr

Acute DlC, 82

Acute intravascular hemolysis, 35

Acute normovolemic hemodilution,

186

Additive solution, 12

Advantage of SDP, 19

Adverse effects of blood transfusion,

35, 135 - 136, 187

Afibrinogenemia, 163

Albumin solution, 23

Alloantibody, 172

Alloimmunization, 149

Allowable blood loss, estimation of,

182,183

Alternative to transfusion, 5

Anaphylactic reaction, 37, 2O1

Anaphylactoid, 205

Anemia, preoperative, 180

Antlcoagulation proteins, 98

Antifibrinolytic drugs, 57

Anti-RhD immunoglobulin, 26

Antithrombin deficiency, 97

genetic counseling, 100

laboratory testing, 98

treatment, 99

Aplastic anemia, 86

Appropriate use of blood, 3

Assessment of blood loss during

surgery, 18'1,182, 189

Autoimmune hemolytic anemia, 5'1

Autoimmune thrombocytopenic

purpura (ATP), 79

Autologous blood transfusion, 6, 186

A

nrs18[aEo rra:druUs:nou[aEoadrulnur:au
The Appropriate Use of Blood and Blood Components 209



Bacterial contamination, 36, 187

Beta-thalassemia major, 45, 160

Bleeding disorder due to

chronic liver disease, 83

coagulopathy, 82

vitamin K deficiency, 81

Bleeding disorders

diagnosis, 55

laboratory tests, 56

treatment, 56

Blood component, replacement

in bleeding disorders, 59

replacement in hemophilia,

o.J

Blood component transfusion in,

ABO incompatibility in stem

cell transplantation, '1 31

Blood safety, 4

Blood salvage, 187

Blood screening for TTl, 4

Blood transfusion in

neonates, 167

obstetrics, 143, 146, 147

thalassemia, 45, 5'1

Blood transfusion

during surgery, 183

emergency,'1 91

high transfusion, 48

intraoperatlve, 183

occasional, 48

small volume, I70

Blood volume in neonates, 169

Blood warmer, I l9
Bone marrow failure, 77, '1 03

causes, .104

granulocyte transfusion, 1 I0

platelet transfusion, 107, 1 1 1

RBC transfusion, 105

Caesarean section, blood ordering,

148

Cardiopulmonary bypass, 86

Care of transfused patients, 32

Causes of acute blood loss in

obstetric patients, 152

Chagas disease. 188

Chronic oxygen dependency, 171

Citrate phosphate dextrose (CPD),

9, 172

Citrate toxicity, 41

Classification of patients with

dehydration and blood loss, 189

Coagulopathy, 174, 182

Colloid solutions, 5, 153, 20O - 20,t

Compatibility test, 10, 2'1

Composition of crystalloid, 198

B

c
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Congenital cyanotic hearl disease,

171

Consumptive coaguloPathY, 149

Corrected count increment (CCl)'

75, 110

cPDA-'1 ,9, 172

Creutzfeldt-Jakob disease, 1 88

Criteria for diagnosis of anemia

in pregnant women, '1 44

Crossmatching (compatibility test)'

24, 168,172

Cryo-removed Plasma (CRP), 22

cryoprecipitat e, 22, 23, 17 6, 177, 1 85

Orystalloids, 5, 192, 195 - 199

Oytokines, 10, 85

Cytomegalovirus (CIVV), 1 9,

27,124 - 126, 168

t)egree of substitution (DS), 202

t)elayed comPlicatlon of

transfusion, 38

l)elayed hemolytic transfusion

reaction, 38

Desmopressin acetate (DDAVP)'

58, 177

Diagnosis of bleeding disorders, 55

Dissemminated intravascular

coagulapathy (DlC),

43,144,154, 158, 159, '176, 177,184

Drugs causing thrombocytopenia, 88

Dysfibrinogenemia, 177

Ecchymosis, 55,77

Electlve cesarean section, 148

Epistaxis, 55

EMhrocyte(blood group)chimerism,

136

Exchange transfusion, 12, 167 ' 176

indication, 170

type of blood comPonent for,

168

volume of blood use, 169

Extracorporeal membrane

oxygenation, 171

Factor Vll deficiencY

dlagnosis, 66

prevention, 67

treatment, 66

Factor Vlll concentrate, 24 - 25

administration, 25

dose, 24

indications, 25

risk of TTl, 25

storage, 25

E

F
D
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Febrile non-hemolytic transfusion

reaction, 13, 50, 134

Fibrinogen depletion in DlC, 42

Fluid overload, 37

Freeze-dried protein, 24

Fresh frozen plasma (FFP),20,21,
'155, 159, 176, 184, 185, 190

Gamma-irradiated blood

components, 27, 13O, 13'1, 168

Gelatins, 201

Good transfusion practice, 31

Graft-versus-host disease (GvHD),

39, 123

Granulocyte transfusion, 1 10, 128

Guidellne for antenatal care to

reduce anemia, 145

Guidellne for blood transfusion in

Chronic anemia in pregnancy.

147

elective cesarean section, 148

thalassemia, 5l

Guideline for management of patient

with massive blood loss, 190

Guideline for medical personnel

before administering blood, 31

Guideline for platelet transfusion in

bleeding disorders, 74

Guideline for platelet transfusion in

premature and full-term babies,

174, 175

Guideline for the use of leukocyte

depleted blood components, 28

Guideline for treatment in bleeding

disorders, 56

Guideline for treatment in

thalassemia, 46, 51

Heart failure thrombocytopenia, 89

HELLP syndrome, 155

Hemaccel, 205

Hemarthrosis, 55

Hematologic change in pregnancy,

144

Hematopoietic stem cell

transplantation, 123

Hemodilution, 197

Hemoglobin Bart's hydrops fetalis,

45

Hemoglobin H disease, 46, 160

Hemoglobin, trigger level in

premature baby, 170

Hemolytic disease of the

newborn,.l 68

Hemolytic transfusion reactions

acute, 35

delayed, 38

G

H
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Hemophagocytosis, 85

heart failure, 89

TTP, 85

Hemophilia

diagnosis, 60

treatment, 61

prevention, 62

pregnancy, 161

Hemostatic disorders, 55

Heparin induced thrombocytopenia

(HrT),87

Hepatic veno-occlusive disease, 136

Homozygous beta-thalassemia

disease (p-thal/ Bthal), 45

Hemophilia A in pregnancy, 161

Hemophilia B in pregnancy, 161

Hemorrhagic shock, 149

Heparin induced thrombocytopenia

87,184

Heptatic veno-occlusive disease, 1 36

Hereditary protein C, S deficiency,

97

counseling, 100

laboratory test, 98

symptoms, 97

treatment, 99

HtV, 4, 40

Human albumin solution, 23,24

Hydroxyethyl starch, 202

Hyperbilirubinemia, 168

Hyperfibrinolysis, 87

Hyperleukocytosis, 1 28

Hypertension convulsion cerebral

hemorrhage syndrome (HCC), 49

Hypertonic saline,'197

Hypofibrinogenemia, 1 63, 177

Hypothermia, 43

Hypotonic solution, 196

Hypoxia, 147

lgA deficlency, 37

lmmune thrombocytopenia purpura

(rTP), 85, 160

lmmunoglobulins

indication, 25 - 27

intramuscular, 25

intravenous, 27

lnfectious agents transmissible by

blood, .1, 40

lnformation needed prior to

transfusion, 46

lnternational normalized ratio (lNR),

84,181

lntracranial hemorrhage, 174

lntra-operative blood transfusion,

181 - 183

lntrauterine transfusion, 1 68

lntravascular hemolysis, 35
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lntraventricular hemorrhage, 1 73

Intravascular volume, 1 84

lron

chelation, 49

deficiency, 148

overload, 40

lrradiated blood components,

27,130,131, 168

lsotonic solution, 196

K

Kernicterus, 168

L

Labile coagulation factors, 9

Lactate solution 196,

Leuko-depleted blood components

indications, 28,130

Leukocyte poor pooled platelet

concentrates, l8

It/onitoring transfused patients, 31

lvluscular bleeding, 55

NaCl 0.9%, 197, 198

Neonatal alloimmune

thrombocytopenia, 17 4

Neonatal transfusion, 167, 17 1

Non-hemolytic febrile transfusion

reaction. See febrile non-

hemolytic transf usion reaction

Occasional transfusion, 48

Open heart surgery, 86

Oncotic pressure, 197

Packed red cells. See red blood cells

Passenger lymphocyte syndrome,

t.J5

Petechiae, 55

Placenta previa, 158, 159

Platelet concentrates, 15, 19

risk of bacterial

contamination, 4, 15

storage, 15

Platelet refractoriness, 19, 75, 134

Platelet transfusion

N

o

P

M

l\rlalaria, 41, 145, 147

tvlajor obstetric hemorrhage, 150

ltr]assive transfusion, 41, 81,

117 - 120,1Bs, 190

Microaggregate filters, 43

Molecular biology, 3
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ABO compatible, 175

bone marrow tailure,77

indication, 183

neonates and premature

infants, 173

massive transfusion, 81

prophylactic, 74

triggers, 1 11

Plateletpheresis, 18

Platelet

Administration, 18

conditions that may cause

non- increment after

platelet transfusion,

1aoItu

depletion post-transfusion, 42

Platelet transfusion in

patient with carcinoma, 89

pregnancy, 149

Postpartum hemorrhage, 159

Post-transfusion purpura, 39

Pregnancy

anemia, 145, 147

Dtc,144

Premature baby,174

Preoperative blood donation, 186

Prevention of bleeding disorders

prior to minor procedures

(biopsy, paracentesis), 84

Principle of blood transfusion, 5

Protamine sulphate, 181

Prothrombin complex concentrate

(PCC),83

Prothrombin time (PT), 81, 83

Pure red cell aplasia, 135

Quality system, 4, 5

Qualitative platelet defect, 175

Recombinant DNA, 25

Recording, transfusion, 32

Red cells, Red blood cells (RBC),

11, 51

in additive solution, '12

indications, 1.1

storage. See WB

Replacement of fluids and blood in

patient with accident, 191

Red cell, leucocyte-depleted, 13

RhD

immunoglobulin, 26

prevention of Rh HDN, 26

Ringer's lactate solutions, 196, 206

Risk for TTl, 9
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TS

Salvage of blood. See Blood salvage

Screening of blood for TTI' 9

Selection of red blood cells, 47

Semisynthetic colloids' 205

Sepsis syndrome hemophagocytosis,

B5

Septicemia , septic shock, 36

Severe cardiopulmonary disease, 1 71

Shock

hYPovolemic, 152

Sickle cell disease in pregnancy, 160

Signs and sYmPtoms of dehYdration

and blood loss, 182

Single donor Platelet (SDP)' 18

Single donor red cell (SDR)' 47

Stem cell transPlantation

transfusion of blood

comPonents, '1 23

cryoPreciPitate' 129

FFP,129

granulocYte, 128

Platelets, 128

RBC, 127,134

Surgery

Blood transfusion during,l 79 -

193

Tetrastarch, 203

Thalassaemia, 45 - 53

Thrombin time fl-T), 83

ThrombocYtoPenia, 73

bone marrow failure, 107

carcinoma, 89

drug induced, 88

heParin induced, 87

ITP, 85

Thrombotic thrombocYtoPenia

purpura fnP)' 85

Transfusion-related acute lung injury

ttRALl), 38, 134, 187

Transfusion, occasional, 48

Transfusion, high' 48

indication. 48

Transfusion in emergencY in

thalassemla, 49

babY less than 4 months,

167 - 178

PregnancY,146

Transfuslon program in thalassemia,

47

Transfusion of blood and blood

components major obstetric

hemorrhage, 150

princiPle, 149, 150

Transfusion reactions, 50, 35 - 44
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Transfusion-transmitted infections,

40, 188

Transfusion trigger in premature

baby, 169, 170

newborn, 171,173

Tranexamic acid, 87

Transplantation blood transfusion,

123 - 142

Treatment of severe bleeding in

obstetric patients, 154

Treatment of patient with bleeding

disorders, 83

Venous clotting time, 60

Vitamin K deficiency, 176

Volume overload

von Willebrand's disease, 64, 65,

diagnosis, 64

prevention, 65

treatment, 64

W

Warfarin overdose and bleeding

problems, 84

Whole blood, 9

administration, 10

contraindication, 10

indications, 10

storage, 10

Whole blood derived platelet

concentrates, 15 - '1 7

V

.I

1
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