[ Downloaded from bloodjournal.ir on 2026-06-10 ]

<&

(WVFAAY) AY 5oL ¥ 0,les 10 6,53 oy Al

wld 2152 ol jlow 3 pS1 5o 308 JoulF 853 AbwT 9 S pao oyl o
T S g3 (3l ylow

"M il iR 55T sl s o O Rl il

Odubiy

JM,;@L

RS sy 3 ol (Sl (2l s s edd plasil Gl el cn Sl 09 Gau
4 peie 5035 PRBC 03,51 3 slral O pae KL YU Gy 5 Slal Adbp 05 D pan 53 b >~
S 3 B s Gy Al O as Coady b b O 210 553 0 sl sl s slom
05S sp Olws S Dlad Ol Loy

booigy 99050

HD s oy 2 WYAF Jlo 3 ki Ao 8 Ol sloy 8 () 2 Ol sla 0 o 55 anlllne G o
Saps lp . B gl gl (Gayp Jew Sisu 9 PRBC ladaly slaw (g5 a5 Sl oo 51 43
3 B amslis (gl 5 15T 5 tstudent 5 Kle SN SPSS \F SIS b0 g 5T 51 oMbl s
A a8 s lslae P /00 A eslizal YT O g0l

by

N0 33 NV e WY Dl YA 2NV o Rl b (LFF/A)3 50 FA 5 (I¥O/Y)O3 ¥V Glaw V20 5
VA/E 065 53) VY £ V/A AL o ol sen G255 abiwl 5Kle L5 ,S <L ;5 PRBC (g iy Jol o 3
=05 25 (S (P= /2 Y0)s 4 Sl As 0L Joe 51 i HD Ol el s 4 VYN Ols 0 53 9
SVYFENNCICU J3 Vv £ V/TY Jas BT 55 O juae 5Kl 3 S 3wl (g lslias <5l PRBC
ol s 4 AV /OY ESw s

i} o

3 e aallnn 3558 55 50 53 G B Akl 5 055 GoyF M Kl &8 5l DL Sl adllls s
5 o, 3 5o gla ol stns o gl 5 AL o ab gy o o Joddl s s o 5 Lt slaanlas
el (590 slem 05 Ly pke 4l ) il

Ol 8 (2l o O 05 50l 5 igutls SHlals

W/ 172 sl Al
WNE iudy Gl

Olplo glis - o 5 Ol oy = (mlid 5 L) i )15 )
Ol Ol = O JUsl Cb iagss 5 a5 el o annn o O Jlsl Olidsw S 0 slslial o Ssie aasiie =Y

Ol 0L - 0 JUSl b a5l o gem 05 DSl Sligies S e ool e Ganasine Y

SOl = Ol — 0 JUEl Cb s s el e d o - 0 JUl Sl S e 5Lkl - ou 25 5 b et ol Gaasie 1 gt i e —F
VESSO-VAOV 1 iy Bk

VWY


https://bloodjournal.ir/article-1-1208-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

AL 5 0L Sl wlusl

s _~1,> ;3 PRBC 3,5 skl

205 GuF sl ke bl Sl Jee Sl S
e any sl son e Bl 5 ool LB
s B sl e 055 Gy Gl gl
23 055 G5 Sl b sl Jeall) s (V)
Lowg gedd fpgd S A aas bull 5B o)
e bdm 5 b Co e 5 0 Gy sln O
N Bl S5 eslinal 3558 Jas 0ol 3 055
s Jorlly simss ol 55 b e 4y SS1T
= d o el sl eslinad 5 placls
Jods w Calises O3 5 Sl o lay 528 ule LIS
N3l sy Sleslu 5 ST Ll sbaco sl
5 an b sy B Oy g s (00
e Sl 550 S s L O Gy b
A 5 Ol le) Ol ladlud 31 S5 3 3
Lty of =l 03,5 ol (Olws S Olawl — i

V.:JL&J deslte wlin glaaxtlas

Ry, § oo
OLL LYY Jle gl 51 o 55 andllas opl s

d;;")L““J dduebjﬂﬁufﬁ'))y MQT
coronary artery bypass ) CABG 3 _>| > C ¢
s g 0 dd (G e ki A 55 Ol ey o (surgery
C}_: ‘k}”‘;—? S el .)\_Ab;)b_é A_lek.p‘}w)f S0
05 5,8 5l eslanad ple L ooslanal Blad 51 >
5 (off CPB pump v/s on CPB pump) S 05—
3 des 51 S IS sen tglazm 3 5 55 S Bse L
PRBC (sladsls sl Glaw o oS sen o5 wlia]
L s 05 (o30) ol 5553 Olge Slaw 4 0l G55
3 JelS Goop e (i ssb s 5 05GP
50 Sledbl |dos 5 4 (6l 2 SPSS VF S
B é_llza d_.:blj_‘a S 5P A @LS.: CJ;)\J}S oslaul
wu.& DL &;M..u‘ ol 45‘)‘ )L:).d LJ‘J.>U( 9 ‘ﬂi.:t.:ﬂ cd:.w..:
bty o s tstudent ilesT 51 s Sl Coblas|
GLS e U550 51 acaes G| anslie 53 5 14

V¥

i
S35 o3 eddplaml Sl oy Sl 055 Goo 5
Gl 31T 5 e ol i s oS o
5l S e B slad Sy el O
sde LI 3 gt slaes S den 5l St p ol S
B (D3 8 e Goo 3 B Ol &
Sz L LS| o L o o S8 pme 5l (S5
G5 Ol 5 Sl b 3 S slaes sl b 5 05
el oS 1A LS 5l s ol s 0yt
530l slaes sl 5 0 Gy rl pesdle (Voo
L aS sk 4l bl m5 5 (6 e Ol
G5 Olsloazs ) S35 mme slias 4y Lses 5,3
Lsls 4 e o 0l el 2 (933 5 e
5SS 05 Gy el s (S sl
(F-V)A2l o o nl 5o b DLl o Sl
oYl s e b ol Ohbe (g
Coilys 6l i el (s T 5 S35
Olslas el 53 (A)AS,1s OF (slmes sl 8 5 05
Dl LYY LY 5l S e o Oy S siles
S Sl asn b el U gladaly Lo
Jees Oalim e 5 S e s SVSb (SO Ol
P JP R B W I PSR N CRR R D KN
OB pde 5 303 GadsdS Goyp 035 e U
sl op e ()25l 552y 50 Jlew daly 5 e L
SASe3IlO Gayy a pldl o) g el atlid
Ul i s o (s ol (Bl 05eST o o
S o Olys s sy 4 OF (5 S5l
A3 0 o sl op S ) SC OLS
b 05 G Wil s ol 53 55 e 48 S
Sl S o ;b 3V /L Jslee o oS pan U
oS s sl alS WS a4 (&) S s
23,8 e S 2158 S e DlRs Sl R
Sl sl 68 sl a5l g Kl o alies ]
G5 b el QL1 S O G F e
oSl L o e (Bl 516 Sy 6l 05
ol &S Wilesls ol KarsdS glaandlas (1Y)l


https://bloodjournal.ir/article-1-1208-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

C\VﬂL.i X e)w NO 092

>

tomay Sl ealial O30 Ol)las 55 5 350 VWV 2V
(p= o /V)as S el MWV 2 VA G bl
Ol 53 503 IS 0350 18 O ze Ja 20 Ul e
VPV g Ol s VPV £ VA iy L B
A edos Y/OF

J=s 53 ed 5,5 PRBC (_;Lnn)ﬂjé sl wﬁ;k:.a
A=l WWE RNV Jes GBI s c YV £1/2) Usles
VIF /89 Jisu g 5 dsls Y/ee 2\ VEICU GUI s
o 5 a5 5l eslizal b el s 4 a5 (0= 4V)
sl odalie M| One Way ANOVA L 15
() Jsd=)s 50 lslixe

Sise 5 ICU (Jes GBI 55 055 3oy5 blas oolis
VY E A VFE M DL Y 5 e S (6l
Juw P LY o swos S 6l dn=0) +/Y & +/FY
ERUEAKDRVAREE VA TPV - VA VAFIR VAR i /X
A VEY slie Jlw B 5l s s e S (6l
dol Gz 4 (M= FY) /YY) £ 0/ 5 1/04 2 V)Y
(Y Jsa)

Ol o5l VV/F 0L 53 PRBC G5 bl K0e
Sz 43 YN Slme Gl sl 5 VYN Ols e 53 5 VA Sl
p= /)l

Ols e 5 05 05,5 55 55 axlllas (sl e (i o
Lis 4 S sl Olis s t 0ga3l (1 s ) A anlis
Salre Sl Ot ol >l 5l 3 HD s
p= /e Y)s s

/00 3l xS L ssluw povalue b ol eslanl
A4S s lslee LT s
Rl

o 250 AF Jlw 53 S lan V00 slaokis
5 UXYOINO5 law YV s oy ks S 513 5L LS
VY Ohlen e pS0le s g (LEF/A)5 0 i PA
20 JLe AY B Jle Yr o 0BT e ik 5 JLe SY/A
Frb e o YA PAIL Y s ol 5l L8 0
o s £0 YL (JOMY) & 2Y 5 (7FV/ V) I
Boe Ligm sl oo (JAV/F) Lew 45 il
Ls ol ol UNF)EQ 5 disg 4 S )13 358
APV o ) i iils (Glazm 53 5 =55 S S5 =
S0~ =B sl S eslinad Ol 8 >
Lasonpump > (YY) kg VY 5 off- pump

Sl B o Ao 55 (6 e Hle V10 Ol
(Sl e 3 Il Gmn 5 Sl Sl AV
oy oS e e 3 IS Slen W gl 5 (JAY/F)S
(VY3 S

A 3 Jes 31 S HD Slas (VY 3 JS ok w
(INFIN)3 5 50 AQ s 5 CINY/INV e B A o 5 VY 5
JolS ooy bl ke axdls Vo VU e S san
3PNV B> L)V £1/4 (PRBC) S|, 5 3
Al s 4 WV STus

GrSe 05z 090 205 el L oS Shley )
(Sl e J sl Gy bl Wias e ol

AM&S&SJ‘;‘SQ)}JQCJ‘)L«:{ (5‘}3 [ C.w‘}ijé}d,; d)—;lf J.’-b :‘JA?JL:&A J‘J,’ﬂ‘}&:{ﬂ:ﬂﬁ:uﬂ A d}.&?
(u\;—".'-j}lCU cJ.«.G 6\:‘ )é &J}S)

3dad o o DRSNS
p value Slae GBI il oSSke PRBC 4>y PRBC 4>y Olylew 3ldas
S

[ % C«ﬂ‘}i)b % CMA‘PJ}
\VANY \/VY \ Y Jes U1
\/VE Y/oe \ AR\ ICU

+/4

/54 AR \ Ve S e o
VA% YV \ v Js &



https://bloodjournal.ir/article-1-1208-fa.html

AL 5 0L Sl wlusl s _~1,> ;3 PRBC 3,5 skl

%Wd@a;ﬁjéh‘glcUs‘}aﬁéU|Jé ol &‘J}SPRBC 6\.&-\"‘5 3l a3 JL;.\& d')’d‘}[};ﬁikﬂ 4\‘...3'\5.4 Ri JJ.X?

G105 PRBC sl slaas 55,5 PRBC dlg slaas 55,55 PRBC dl g slaas B
Ollews (g 05 5
G P 3 0k ICU 5 ol Jos U1 3 0nd
0 0 0 Oyles slies
Y VEe i oSl JL ¥ s
AR /AQ /AQ Shre Gl
Y v Y Ol sl
AR VY VY Sl Jl Fe—ge
AR Y/ /AQ Shre Gl
Y Y A Ol sl
Yy /14 /A ke Jle v YL
/e V/Y4 V/YY Sl Gl !
A% Vv A% Ol sl
AN V/Y§ Vo Sl .
/0¥ \/Ve V/YY Slre Gl

(bb}a‘gbuj) o‘gjf‘ga B asdlae 6\.»};5;‘.‘» 4.....1\.2.4 R JJ..\:-

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

Standard . é. .
. | .
p value error mean lre Sl 2l oSke Sl das e
\/VO ARVAR ZY/YY \n'% 05
'/\/'\c J‘A
VAR Vo /AP IAVAY ZA 3,
*/YA VYO Y/04 \n'% O3
+/VOA old s, PRBC
/Y0 Y/ vV Y/¥V ZA 3,0
AR V/AY V)0V \n'% O3
/Y0 B U,J,KN
VALd AVATA \Y/¥¥ ZA 3,0 J‘)-‘ JJ
o /AY [\ARd Yo/av \n'% 05
AR o S slen
v /%9 /vVO YV/YA ZA 3,0
/N0 + /04 \/OV \n'% 05
+/+40 JA;LBU\): el 3,5 PRBC
/N0 V/O¥ V/40 FA 3,0
VALd \/Ve Y/ 0 \n'% O3
VAR ICU ;304 5,55 PRBC
A V/AY AVANY ZA 3,0
v/eq */AQ AR \n'% 03
'/YV/\ L;JJ.«..!LI:?U)) ol L}.&)J:PRBC
o/ ¥ /0¥ AR ZA 3,0
44



https://bloodjournal.ir/article-1-1208-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

C\VﬂL.i X e)w NO 092

>

35 Ol S 53 05 G5 Ol IS U5k w5
S ol aallas U acolio 53 45 55 705/ anlllas
sl 305 1, PRBC Lg Gy 55 0l)las IVY/F
Olbags 1YV Olis (il 53 (Y0 )dms oo QLIS 1 (6 %S
Dhlags TA 5 Aoty 53 51 iy V8 ol G Bl
e o3 s S e 8L 3 PRBC =15 ¥ 51 S
Sl s sl o iy aadllae 5550 slapbn L

G AYS/Y 148 35 ol 4 PRBC stuScil ;s ol sles
S J 3 (Y coslite ok lay o 53 1FV/O
<3l 53 PRBC 6351 5 Olyles VI ol anlllas o
¥l o a5 e Hlis 31 s &S Wsg e S
G5 axdllas 5> oS W a ko Zom 35 50 Olley
Py 4B S Dy gy O Gy Sl 55
YoV sladle ;o S O 5 258 anlllas s
S o8l 5 sel la0kiwslew 31 S5 45 YN0
2305 G5 Sl S el ol i
Cardio ) CPB sy 3l eslizul L 5501 CABG 0 jles
S S gl Ol Wl 1, (Pulmnonary Bypass
S SSles 05 Guop Wl S wdllas s
o 3 (/=YX gldL o &5 Hb) /Y=Y 550>~
C Ssleas SLICPB 3l dss 45 JlyLey .55 CPB
Oyt o3 (A gL o & HD) 7YV (golus b zaS
O Gy e oo S sles sl 5 s S sl s
(MF=AF gldL o &5 HD) /Y$=/YA Jsles 55 ICU s
53 JEY/E SIPRBC Gy 3 lpme did as S L5 s
ol Gy dlg sl 5 Ay YOO s VPY 4 Yoy
I PRI P F RV PRV SV PR/ S I
O3 o7 a5k Rl 5 05 i Ole OB s 55
4 (Y1) S edaline (g lsban LLo,l Yoo Jlo s LS
o3k 55 & 5l b axlae ;3 PRBC (3,5 Ol o 5 00
Ot G IS 5 i OKen 5 i andlas Sl
o o VL e b aadllas s i g a0
3550 Ol e 5 QU5 HD 0l 8 cpl o e o
3T ecmils olslime gl Lo andlas 3 e
odsd (S blae sl iz 53 e 5o O 4 5l B
S e Ol e 53 0l sdalive sl oL A

Yy

e
ﬂﬁm.lfjdu&c;)ydquwbw\)s
IS s e ol e VO el s s
S Ad sl 4 pladl Olws S Okl sladlkin by
J ]SSt W R L VRS t R E | S PeRAY i
oSt a3 U w555 i b 5 10U s GU
Oljee &5 A asiiae pior B A ge <3b s (PRBC)
Jes 31 i HD 5l 28 05 Ol lass Jes 31 i HD
YO LAY/S gL ol 53 VYV /0 gldL)s g 3 e Ol les
ool Wbl ol S PRBC 555 Ol s Js (p=
VO L s Y/EV Llis 53 V/OR)AES 0dos (g lakias
G ame Ol op miy 4S 3 S asiis adlas ol (p=
Gl U ataly 55 asb s Jes 3LSI 3 PRBC
JVA L 48 ais edes Ollaw cpl 3 PRBC )5
5V =3 HD sl JAY/A 45 5 kil A 3 HD Ol les
Gy alal bl cpl dd edalie Ve (VL Les
O 31 VG Sles Lo addlas 5550 Ol OLe s PRBC
Sy ogd s o s LY WE s sl - s oS 4
Ol e a5 sy O 0L 5 Akl sy,
OLS,IS sl (9w 31 PRBC ailials ol y= 53
5 Jeadlsas ol adstlie U aS 5y VY (S
GoF & e Sl Sulem Gl 1L ptns Sl e
e b andlae (W3l 2alS 80 & Ol cpl 055
GoF slaiul 2 plad Ol 5l 4S5 S el
S35 53 5 03 canlial LOTLPY (L5 glaes ;51 5
odis Coley s Sy (il 35l 50 5l e 4
G e e 5 s S as Of el 2 (VA3
S 052 GoF S 0L YOO (N A 3w, 2
s 53 1 e plie (S 5l slral eslinal
OOl Shles 4 caul 5 500 bl 5 el
Yo eV AW gladle o dols 53 &S glaadllas s
«wjfc;)y)uﬁ MO oy s Ol ¥ oo
1¥Y=10¥ s CABG Ol s 53 05 G5 Ol s
55 (IXYEIN=TEV/O ey ol g5 « S RBC G, 5)
TAIAN s a3 1 L ¢l 55 CABG Olecy

(G 35750 05 8 opl 53 25 4 PRBC Goy55 b))


https://bloodjournal.ir/article-1-1208-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

AL 5 0L Sl wlusl

s _~1,> ;3 PRBC 3,5 skl

SYVe sladle s o eSS S o8 S
03,5 33 53 S 5 5 &lazm s « CABG Ol (Y424
Sl aadlas pl 53 LBad oy p T 5 &1L S
Ol sme 4 CPB (sl (V¥ Ly & Hb) YY Cy S slea
e i ea L Al oS s s S ks el sl
o sl es S 53 (M) Lo andllas i 51 5wl
oo Syles Ol past 5 b ol LT 5oL
&S 05 S s 5 (Ve gldl 5 HB) Y g
G=05 PRBC [l gl cdew; (A g/dL ;5 HD) 7YY
salie oy S 93 a5 andlas ST s HD - Sle .
05,5 o Hb (. Sle ( Jos 51 das 55 Y/) gldL Joles
s A gl &l K 65,5 55 5 ) +/0 gldL Lilsl5T
03, 5) VL HD L Ol 3l (i sl 3 5
35l 5e slias Ly 5 &S 45 sad 3l 55 PRBC (&ilsl]
St Lo aalllas L adllles o) 55 0 il
e e (YO /oY LYY Jolie 55 VA)s s
lsl3T 65,5 45 55 edd 3l 3 PRBC (slads| s sluws
auaS (P /e Lidsly e ol s dsls V)og i
lad >ty sl ol andlles b anslie 53 doy o S
35l edes AL alie Shl3T 05 8 55 0dd i) O
Js Slam 5oy aw b 0 L s SU1 5o s 5
Sl Op OLlen 1Y S 55 5 w8 S Oy s
o VL e 5o s B Oley 3 Ot 2l s s S

p= /e V) sy i solsbae b

L Olles 53 PRBC Gy, 55 dilesls 0L Las)las
25 wasie syl Sl L SOl blol s
2 S s J b ol Sl S
G205 (Bl 03 5 ls e 5 S e Rl 5 Ol e
L bl s 5 sl JS 53 0T slaes sl 3 5 0
(V083 o 513 el s ke S 53

PRBC o351 ;8 5 e 45 313 0L 55 ol andllas
Yo Sl o 2050 S0 03 B 1 Ol 02
N5 sy g 3 ST slaaddlas 4 5L 5 es s
e slasl o ol 505 (G e 000 opl 31 20
SLb sy o 5 Lren sl b by s Ol
lwly 3 Oblag 53 PRBC 3,51 3 5 a0 (3luag:

VYA

bl el 35,555 PRBC sl 0 Kke 5 Jes 51 L3
05 Oy 53,8 Sloslinad 05d0 5 L) ol 65
ol 5 5l cpl tadline cal Oless 53 (S
Sl Ohlag oS slaas s 4 Ylazml o5 0355 lsbins
Ll 03 90
ladlo deobs 53 (6,503 (555 0 L adllas >
Ol $0edK Syl WV s YOI L Y0 g
S dons IS gon Olyn ol 50 S
O3 Gmio3 03,5 53 5 halal Oy 4y fns
SV QL 5l S 55 sl Hb alaDal Sas
o e (gL VL G5 sl Hb wleualsisl
255 53 5> O Gm0F S Olpe A S 51,5
53 55 JAYYY S TOV/E o 5 an alslyl s &l Sas
S g ool s e 5 S e Olis andllas
[ATCEN W FPISTYA 74 D PRV PPV IR CEEVPP IR S o
Sl ool aslslsT os S 55 .(p= +/0 Y0 Ly
33,8 5 .S Gy 3 PRBC U1y &K o0 gl 0 5251
Sl Botome b e 3LA 3 HD &S 550 53055
3.8 G, PRBC £ Al iy 4 4 fes
05,5 &l = PRBC u>l5 S lav o 55 b an culys
Ao S Gy bl e S gl dsly s s 4l K
L slaze s (> «CABG o Olslany e S5Ls
st 31 i Ohlew LYO/F 535 Jle VO 53 s
Slal3l s, 53 0t Gosp JS 53 . Lss 4 S PRBC
L BN ol 53 7AY/A) g &l S 0 S 51 i
G5 S Ol andllas ol 53 i 3 ol ay ((p<v/ee)
e N P P e RN Y R Pe
534S I s (YW )sen allsl3l o 8 (6l Ay 5o
BUI Ll (glas gazmn 53 NS 55b 4 Olyles Lo anllas
Al Y IV g o boa is 5ICU  Jas
VO VY S 5 4 b peas Olsme) s S 3L ,s PRBC
Gy 8l Hb Slal Jlads e 55 .(Asly +/¥0F
350 YL sl asdlas 53 0SS 30 Olley S s
JS 53 MV £ 1V/4 Jsles PRBC 3,5 wiliad (L)
(Ol e 53 VYN 5 063 53 VVF Gy bl Sl L
o S Ol 655 2 65 b el s


https://bloodjournal.ir/article-1-1208-fa.html

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

C\VﬂL.i X UL«J NO 092

>

S 5l 26 Ssle Gl S s L
=35 (aisie 35l iyl 13 5IPRBC 03,51 ;3
2> S D J s b o Sl A SaS
3basl K bk ed 5 e 5 S e s Olley
Ho 035 s sl gdm glaaallles (a5l 56
S pdoe S LS 3550 Ve ol pen 4 6 55 50
oolse alS 5 0T slaes sl 5 5 0 G

358 o o5 O 51 3l Il

uild yiel § e
GOV PR NP PRV U SN | SV | LS LU

..,\.;)‘Jdﬂ )“).:\ g./\J.JL@.; )L\.\;-‘ DL

References:

1- Whitaker Bl. The 2011 national blood collection and
utilization survey report. USA: Department of Health
and Human Services; 2011. p. ?.

2- Najafi M, Faraoni D. Hemoglobin optimization and
transfusion strategies in patients undergoing cardiac
surgery. World J Cardiol 2015; 7(7): 377-82.

3- Society of Thoracic Surgeons Blood Conservation
Guideline Task Force, Ferraris VA, Ferraris SP, Saha
SP, Hessel EA 2nd, Haan CK, et al. Perioperative
blood transfusion and blood conservation in cardiac
surgery: the Society of Thoracic Surgeons and The
Society of Cardiovascular Anesthesiologists clinical
practice guideline. Ann Thorac Surg 2007; 83(5
Suppl): S27-86.

4- Retter A, Wyncoll D, Pearse R, Carson D, McKechnie
S, Stanworth S, et al. Guidelines on the management
of anaemia and red cell transfusion in adult critically
illpatients. Br J Haematol 2013;160(4): 445-64.

5- Carson JL, Grossman BJ, Kleinman S, Tinmouth
AT, Marques MB, Fung MK, et al. Red blood cell
transfusion: a clinical practice guideline from the
AABB. Ann Intern Med 2012; 157(1): 49-58.

6- Napolitano LM, Kurek S, Luchette FA, Corwin
HL, Barie PS, Tisherman SA, et al. Clinical practice
guideline: red blood cell transfusion in adult trauma
and critical care. J Trauma 2009; 37(12): 3127-57.

7- Society of Thoracic Surgeons Blood Conservation
Guideline Task Force;Ferraris VA, Brown JR,
Despotis GJ, et al.Society of Cardiovascular
Anesthesiologists Special Task Force on Blood
Transfusion; Shore-Lesserson LJ,Goodnough LT,
Mazer CD, Shander A, Stafford-SmithM, Waters J;
International ~ Consortium  for  EvidenceBased
Perfusion;Baker RA, Dickinson TA, FitzGerald DJ,

yva

35S0 ol o3 Olem 0 S e gladel Slaal
A Gt oS e ol S ple
Gl eslizad asdlls ol Glays sdoms Ao Sldery o
Ohlas (._f Slas (Lmed g 53 3 5 50 LMD 5
e (S S 05 O 38 L edd (s
Sl 4y g s pde 5 S| L_;)}T@g- sy
w5 Obaslen 5 1CU 3 (5 ey ke Jsb i LoSa
Laaallas bl Sl 5l iy o5 ol Slaw 3

Liles S 3l ,3 PRBC o551 3

& o il
ey ol g5 55 Ol e S s OLLS L5l axtlzo

SYG Sl 011 G5 1> S1e 53 PRBC o351 5
il Sler glaadlas ol ods 5158 sla Sk

Likosky DS, Shann KG. 2011 Update to the Society
of Thoracic Surgeons and the Society of
Cardiovascular Anesthesiologists blood conservation
clinical practice guidelines. Ann Thorac Surg.
2011;91:944-982.

8- Williams ML, He X, Rankin JS, Slaughter
MS, Gammie JS. Preoperative hematocrit isa
powerful predictor of adverse outcomes in coronary
artery bypass graft surgery: a report from the Society
of Thoracic Surgeons Adult Cardiac  Surgery
Database. Ann Thorac Surg 2013; 96(5): 1628-34.

9- DeFoe GR, Ross CS, Olmstead EM, Surgenor
SD, Fillinger MP, Groom RC, et al. Lowest
hematocriton  bypass and adverse outcomes
associated with coronary artery bypass grafting.
Northern New England Cardiovascular Disease Study
Group. Ann Thorac Surg 2001;71(3): 769-76.

10- Karkouti K, Djaiani G, Borger MA, Beattie
WS, Fedorko L, Wijeysundera D, et al. Low
hematocrit during  cardiopulmonary  bypass s

associated with increased risk of perioperative stroke

in cardiac surgery. Ann Thorac Surg 2005; 80(4):

1381-7.

Murphy GJ, Angelini GD. Indications for blood

transfusion in cardiac surgery. Ann Thorac Surg 2006;

82(6): 2323-34.

12- Vonk AB, Meesters MI, van Dijk WB, Eijsman
L, Romijn JW, Jansen EK, et al. Ten-year patterns in
blood productutilization during cardiothoracic surgery
with cardiopulmonary bypass in a tertiary hospital.
Transfusion 2014; 54(10 Pt 2): 2608-16.

13- Scott DA, Tung HM, Slater R. Perioperative
Hemoglobin Trajectory in Adult Cardiac Surgical
Patients. J Extra Corpor Technol 2015; 47(3): 167-73.

14- Hogervorst E, Rosseel P, Bom J, Bentala M, Brand A,

11


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferraris%20VA%5BAuthor%5D&cauthor=true&cauthor_uid=17462454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferraris%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=17462454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saha%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=17462454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saha%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=17462454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hessel%20EA%202nd%5BAuthor%5D&cauthor=true&cauthor_uid=17462454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Haan%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=17462454
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carson%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23278459
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKechnie%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23278459
https://www.ncbi.nlm.nih.gov/pubmed/?term=McKechnie%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23278459
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stanworth%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23278459
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tinmouth%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=22751760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tinmouth%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=22751760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marques%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=22751760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fung%20MK%5BAuthor%5D&cauthor=true&cauthor_uid=22751760
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corwin%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=19773646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corwin%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=19773646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barie%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=19773646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tisherman%20SA%5BAuthor%5D&cauthor=true&cauthor_uid=19773646
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaughter%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24055236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Slaughter%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24055236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gammie%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=24055236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Surgenor%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=11269449
https://www.ncbi.nlm.nih.gov/pubmed/?term=Surgenor%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=11269449
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fillinger%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=11269449
https://www.ncbi.nlm.nih.gov/pubmed/?term=Groom%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=11269449
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beattie%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=16181875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beattie%20WS%5BAuthor%5D&cauthor=true&cauthor_uid=16181875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fedorko%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16181875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wijeysundera%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16181875
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eijsman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24372139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eijsman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24372139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Romijn%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=24372139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jansen%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=24372139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perioperative+Hemoglobin+Trajectory+in+Adult+Cardiac+Surgical+Patients.+The+journal+of+extra-corporeal+technology
https://bloodjournal.ir/article-1-1208-fa.html

AL 5 0L Sl wlusl

s _~1,> ;3 PRBC 3,5 skl

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

Meer N, et al. Tolerance of intraoperative hemoglobin
decrease during cardiac surgery. Transfusion 2014;
54(10 Pt 2): 2696-704.

Cabana MD, Rand CS, Powe NR, Wu AW, Wilson
MH, Abboud PA, et al. Why don’t physicians follow
clinical practice guidelines? A framework for
improvement. JAMA 1999; 282(15): 1458-65.
Goodnough LT, Shander A. Patient blood
management. Anesthesiology 2012; 116(6): 1367-76.
Rothschild  JM,  McGurk S, Honour M, Lu
L, McClendon AA, Srivastava P, et al. Assessment of
education and computerized decision support
interventions for improving transfusion practice.
Transfusion 2007; 47(2): 228-39.

Friedman MT, Ebrahim A. Adequacy of physician
documentation of red blood cell transfusion and
correlation  with  assessment  of  transfusion
appropriateness. Arch Pathol Lab Med 2006; 130(4):
474-79.

Proceedings from the National Summit on Overuse
availablefrom12https://www.jointcommission.org/ass
ets/1/6/National_Summit_Overuse.pdf

20- Brouwers C, Hooftman B, VVonk S, Vonk A3, Stooker

W, Te Gussinklo WH, et al. Benchmarking the use of
blood products in cardiac surgery to stimulate
awareness of transfusion behaviour. Neth Heart J
2017; 25(3): 207-14.

Foroughi M, Golestani Eraghi M, Ansari Aval Z,
Majidi H. Increased demand for blood transfusion in
cardiac surgery, simple but unsolved common
problem. J Cell Mol Anesth 2017; 2(3): 112-19.
Murphy GJ, Pike K, Rogers CA, Wordsworth
S, Stokes EA, Angelini GD, et al. Liberal or
restrictive transfusion after cardiac surgery. N Engl J
Med 2015; 372(11): 997-1008.

Hajjar LA, Vincent JL,Galas FR, Nakamura
RE, Silva CM, Santos MH, et al. Transfusion
requirements after cardiac surgery: the TRACS
randomized controlled trial. JAMA 2010; 304(14):
1559-67.

Zellinger M. Protocol: Cardiac Surgery Transfusion
Triggers; 2015. Available from: https:// www. ctsnet.
org/article/protocol-cardiac-surgery-transfusion-
triggers.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=10535437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=10535437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wilson%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=10535437
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abboud%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=10535437
https://www.ncbi.nlm.nih.gov/pubmed/?term=McGurk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=17302768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Honour%20M%5BAuthor%5D&cauthor=true&cauthor_uid=17302768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17302768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17302768
https://www.ncbi.nlm.nih.gov/pubmed/?term=McClendon%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=17302768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Srivastava%20P%5BAuthor%5D&cauthor=true&cauthor_uid=17302768
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebrahim%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16594741
https://www.ncbi.nlm.nih.gov/pubmed/16594741
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hooftman%20B%5BAuthor%5D&cauthor=true&cauthor_uid=27987079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vonk%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27987079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vonk%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27987079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stooker%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27987079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stooker%20W%5BAuthor%5D&cauthor=true&cauthor_uid=27987079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Te%20Gussinklo%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=27987079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pike%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25760354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rogers%20CA%5BAuthor%5D&cauthor=true&cauthor_uid=25760354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wordsworth%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25760354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wordsworth%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25760354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stokes%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=25760354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angelini%20GD%5BAuthor%5D&cauthor=true&cauthor_uid=25760354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vincent%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=20940381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Galas%20FR%5BAuthor%5D&cauthor=true&cauthor_uid=20940381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=20940381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakamura%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=20940381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Silva%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=20940381
https://www.ncbi.nlm.nih.gov/pubmed/?term=Santos%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=20940381
https://bloodjournal.ir/article-1-1208-fa.html

Sci J Iran Blood Transfus Organ 2018; 15(3): 173-181

[ Downloaded from bloodjournal.ir on 2026-06-10 ]

Original Article

The consumption rate and the transfusion threshold level of
PRBCs in cardiac patients in Tohid Hospital, Sanandaj city

Jahangirian A.}, Zadsar M., Chegini A.%, Alaei M.2

Tohid Hospital, Sanandaj, Iran
2Blood Transfusion Research Center, High Institute for Research and Education in Transfusion
Medicine, Tehran, lran

Abstract

Background and Objectives

Transfusion is the most prevalent approach in surgery. Cardiac surgery is one of the most
blood consuming operations. High transfusion trigger is indicative of inappropriate PRBC
usage. Therefore, we decided to evaluate PRBC usage and transfusion triggers in cardiac
surgery in a hospital in Kurdistan province.

Materials and Methods

In this descriptive study, files of all patients having undergone cardiac surgery during 1394
were studied. Information regarding preoperative Hb, transfusion trigger, units of transfused
PRBC and related wards in which transfusion had been taken place was extracted. SPSS 16
Chicago, T-student and one way ANOVA, and y° exams were respectively used for data
analysis, the mean difference, and ratio comparison.

Results

Among 105 patients, 37 (35.2%) women and 68 (64.8%) men, with the mean age of 62 + 10.7,
77 received at least one blood product. Meanwhile, 70 (66.6%) patients received PRBC in at
least one stage of their postoperative hospitalization. Mean transfusion trigger was obtained to
be 11.7 +1.9 (11.4 and 12.1 in women and men, respectively). Women generally showed
lower Hb levels (p = 0.025) , although this did not prove to be statistically significant in peri-
operative PRBC transfusion rate. Mean PRBC usage in operating room, ICU and postoperative
wards were 1.00 £ 1.22,1.26 + 1.70, and 0.17 £ 0.52, respectively.

Conclusions

The results revealed that the mean transfusion rates and triggers in our study are higher
compared with similar studies. Serious revision in adopting appropriate transfusion triggers
and managing transfusion cases is absolutely essential.
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