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ABSTRACT

In this study, we aim to investigate the relationship of the numbers of days
until blood expiration and pre-transfusion hemoglobin level with mortality rate in patients admitted to
the intensive care unit (ICU) and received packed red blood cell (PRBC) transfusion.

This is a retrospective cross-sectional study that was performed in 2020 on 205
patients admitted to the ICU of Al-Zahra Hospital in Isfahan, Iran in the past year and received PRBC
transfusion. Their demographic information as well as information about related to the blood such as
the number of days until PRBC expiration and pre-transfusion hemoglobin level were extracted from the
patient’s medical records.

[{EEMTE The mean pre-transfusion hemoglobin level of patients was 10.53+2.8 g/dL. Male patients had
significantly higher hemoglobin level than female patients (P<0.05). Of 205 patients, 55(26.8%) had
a death outcome. The mortality rate was significantly higher in males than in females (P<0.05). The
number of days until PRBC expiration was 11.52+3.71 days. It was not significantly different between
the deceased and surviving patients (P>0.05). Also, the hemoglobin level of the deceased patients was
significantly lower than that of surviving patients (P<0.05). The patients with underlying diseases had
significantly lower pre-transfusion hemoglobin level and higher mortality.
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Extended Abstract

Introduction

lood is a life-saving resource and there is

no substitute for it. blood transfusion refers

to the transfer of blood or blood products

from a donor to the recipient’s bloodstream.

Blood transfusion is an essential part of
medical care and, if be used correctly, it can be life-saving.
Blood production, testing, storage, transfer, and injection
each has its own processes. The process must maintain the
quality and purity of the final product, minimize micro-
bial contamination and proliferation, and prevent or delay
physical and chemical changes during blood storage. The
cross-matched blood becomes available after 24-48 hours.
The blood stored for less than 7 days is considered as fresh
blood [4]. This blood contains an adequate amount of
2,3-diphosphoglycerate and a small amount of potassium.
The storage and content of this product are similar to whole
blood and are usually used in infants [5]. Packed red blood
cells (PRBCs) are prepared by centrifuging a significant
portion of whole blood plasma. The volume of this prod-
uct is 250-300 milliliters, and is stored in citrate phosphate
dextrose-adenine (CPDA-1) bags at a temperature of 1-6°C
for 35 days. The hematocrit of PRBCs should be less than
80% [6]. PRBCs should be compatible with ABO blood
group and Rh of the recipient. PRBCs are used in patients
with anemia. One bag of blood increases hemoglobin level
by 1 g/dL and hematocrit by 3% [7].

Blood transfusion is of great importance in critically
ill patients hospitalized in the intensive care unit (ICU),
because these patients are often in a very critical condi-
tion, and proper blood transfusion can save their lives [§].
In these patients, the decision to transfuse red blood cells
(RBCs) is not solely based on hemoglobin concentration;
it also requires to evaluate the patient’s clinical condi-
tions. Transfusion of RBCs is considered appropriate for
patients with hemoglobin levels <7 g/dL, although it may
not be necessary if the patient’s condition is well com-
pensated or in cases where specific therapy is available.
In cases where the hemoglobin concentration is 7-9 g/dL,
transfusion of RBCs does not reduce mortality [9]. The
decision for blood transfusion in these patients should be
based on the need to alleviate clinical signs and symp-
toms of anemia. The RBCs can be stored for up to 35
days, depending on the production and storage process.
The ICU patients are more susceptible to complications
from the transfusion of long-stored PRBCs. In a recent
study in 2015, 2430 critically ill patients at high risk of
mortality were included [10]. Another study included ap-
proximately 10,578 ICU patients and examined the com-
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plications and differences in outcomes between recipients
of fresh blood and stored blood [11]. Both studies showed
no significant difference in outcomes and complications
between recipients.

Theoretically, transfusing fresh blood to patients can
improve patient outcomes and reduce the risk of com-
plications [12]. As the shelf life of PRBCs increases, the
amount of harmful substances in the blood may increase,
which can affect the disease outcome particularly in pa-
tients with poor general health and ICU hospitalization.
These effects include the impact on prognosis, mortality
rate, and overall well-being. Given the critical condition
of patients in ICU and the importance of blood transfu-
sion, as well as the fact that these patients often have se-
vere illnesses, the lifespan and hemoglobin level of the
transfused blood may alter the disease outcomes. In this
study, we aim to investigate, for the first time, the impact
of the expiration date of PRBCs (as an indicator of blood
shelf life) and the pre-transfusion hemoglobin level on the
mortality rate of patients hospitalized in ICU.

Methods

The present study is a retrospective cross-sectional study
that was conducted in 2020 on 213 patients hospitalized
in the ICU of Al-Zahra Hospital in Isfahan, Iran in the past
year and received leukocyte-depleted PRBC transfusion.
The inclusion criteria were as follows: Age >18 years,
ICU hospitalization for at least 24 hours, and receiving
at list 1 unit of leukocyte- contained PRBC transfusion.
The patients with hematological cancers, those who re-
ceived any blood products in the past 6 months, patients
with organ transplantation, those who received any blood
product other than PRBCs, patients with incomplete data,
those who underwent cardiac surgery during hospitaliza-
tion, and those who died within the first 24 hours after
blood transfusion were excluded. The patients were ran-
domly selected to participate in the study. Demographic
information such as age, sex, and occupation was col-
lected from medical records. Moreover, the information
related to the transfused blood such as the remaining days
until expiration and the patient’s pre-transfusion hemo-
globin level, as well as blood type, the acute Physiology
and chronic health evaluation (APACHE II) score at the
time of ICU admission, mortality data within 24 hours
after discharge from the ICU, and comorbidities includ-
ing diabetes, hypertension, hyperlipidemia, and ischemic
heart diseases were extracted from the medical records.
Risk of mortality was assessed using the APACHE II. The
obtained data entered into SPSS software, version 24 and
t-test and chi-square test were used to examine the differ-
ences in the study variables.
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Results

Of 213 patients, the data of 205 patients were fully ana-
lyzed. The mean age of the participants was 45.87+12.6
years. They included 60% female and 40% male. About
43% of the participants had at least one underlying dis-
ease. The most prevalent blood types were A, B, and O.
Regarding underlying diseases, hypertension, diabetes,
and cardiovascular diseases had the highest frequencies
among the patients. The mean hemoglobin level was
significantly higher in male patients compared to female
patients (P<0.05). Patients with underlying diseases had
a significantly lower mean hemoglobin level compared
to those without underlying diseases (P<0.05). However,
there were no significant differences in the mean hemo-
globin levels among patients with different blood types
(P>0.05). Of 205 patients, 55(26.8%) experienced a death
outcome. The mortality rate was significantly higher in
male patients compared to female patients (P<0.05). Fur-
thermore, patients with underlying diseases who received
PRBC transfusion had a significantly higher mortality rate
compared to those without underlying diseases (P<(0.05).

Conclusion

The ICU patient with underlying diseases received
PRBC transfusion have a significantly lower pre-trans-
fusion hemoglobin level and a higher mortality rate. The
mortality rate among patients in this study was 26.8%.
The mortality rate is significantly higher in male patients
compared to female patients. Furthermore, there is no
significant difference between the deceased and surviv-
ing patients in the number of days until expiration of the
transfused PRBCs.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by ethics committee of Isfahan
University of Medical Sciences (Code: IRMUILMED.
REC.1399.1019).

Funding

This article was extracted from the PhD thesis of Mo-
hammad Mokhtari, funded by Isfahan University of Med-
ical Sciences.

September & October 2022. Vol 21. No 4

Authors contributions

Design, data interpretation and writing: Babak Alikiaii;
Data collection, analysis, and interpretation: Seyed Taghi
Hashemi; Data interpretation and writing: Mohammad
Mokhtari.

Contflicts of interest
The authors declared no conflict of interest.
Acknowledgements

The authors would like to thank Isfahan University of
Medical Sciences for the financial support.

Alikiaii B, et al. Relationship Between Hemoglobin Level. JSMJ. 2022; 21(4):514-523



https://mui.ac.ir/en
https://mui.ac.ir/en
https://mui.ac.ir/en
https://mui.ac.ir/en
https://mui.ac.ir/en
https://mui.ac.ir/en

F oyl Y1 090 NF+) LT g 0

‘ S‘m 9}%4’&9

P S ollow Sy b ()55 93 LAt &)U g umglSgon maw o L)) (ow) 5
8329 SBCud] o iy

“5)lb'uwu" ‘Umzlbuj.':.lﬁ.ue ‘&Ljulcgi;l{

Ol el laiusl S5 pole olSitils ¢ ST 5 00SCails ¢ gt 09,5 .

Use your device to scan

andread the rtice oiine [®ETLTT Alikiaii B, Hashemi ST, Mokhtari M. [Relationship Between Hemoglobin Level and the Expiration Date of Transfused Blood
ek With the Death of Patients Admitted to the Intensive Care Unit (Persian)]. Jundishapur Scientific Medical Journal. 2022; 21(4):514-523.
https://doi.org/10.32598/JSMJ.21.4.2519

d | https:/doi.org/10.32598/JSMJ.21.4.2519

0Se

o G (5l 2 5 585 e Byl (oo Cendlos 53 (25 (slincygs (Ll o 5 ool il
& ploil el L oyl Lo 0529 (Sl e (25w 13 (6 s Slows reagiSpo 2 reaslSgem (e s

33 Jls V5085 ilons Yo 59y 51 VWA JLus 13 &5 o ,S5a858 g5 5] alaio dalllas Sy ol aslllas EFIPERIETY
4 bgy o oMbl 5 oy 25 libumar A ol ot alonl iz F 13 oo Sy (31,55 o g cslacalye (b
o gl Jlows (S5 S o 5l o (990 (5o 9 (ol (oLl s 5 4y oilonly (sl Shaad wiile o (573 0 0195
£ VHIOVEYIAL pls (IS g0ty 5 P21+ 0) 392 (o lons 51 s (g foline j9bots 50 (lons gl gan (uSilee
a9l Juo S (G953 b loye 0 S pe by Sl £ S g by (185 00) 23 YFIA (gl slons Vo0 G 51091 2l g 50
0ingd (5l o o 1 0ailondly (slasg ) Slaas (P< o/« B) Cansl 039y aw S o5 32,5 b U5 )0 S ye by 3l iden (5 olins
sobds 0adigd ) Lass 15 (ymglSgen (e i g1 59, VVOYEYIYY byl o (P<+/+0) chs (5 lobine glis onile 0l o
P< [+ ) wiaile 0055 45 Cansl 0093 S lows 31 505 (5 loline

O )3 (8 o Oljlons ol 9 Joo S (sl 00ilanly (slayg) Slaad (pSilee (pat eyl dslllan glaaidly L i IEREDE

Srae g 520 ol g0m uKiles (5 loline jobods ciings (slaine; (5 lom (g1l a5 (50,3l i sualitis Hloline Lol )l 39 (slocuidl o VPee a0, Y9 10l 0 b
D300 75 5 50 daliy 3oy YEIA (gl ol )Lt il dalllae gl puizmoss isilS (6 sy 5l j50 YFer 01850 ¥ s byl o5

Sl 0 Ll 325 oy SoCuB e EIPING V) o) sl 6

B ceeetetetee ettt H bbbt bbb d bRt R bbbttt et bbbt bene -
1] ghanno oy 93

6 liSes oz 5SS

ot 095 ¢ oSl 5y 0SS oylgunl (K5 pole olKils (ool 1 LS
+AA QY)Y YVAVE o paly
mokhtar236@yahoo.com :aelils!,



http://jsmj.ajums.ac.ir/
https://jsmj.ajums.ac.ir/?lang=en
https://doi.org/10.32598/JSMJ.21.4.2519
https://doi.org/10.32598/JSMJ.21.4.2519
http://jsmj.ajums.ac.ir/?lang=en
https://orcid.org/0000-0003-2088-4993
https://orcid.org/0000-0003-1433-2156
https://orcid.org/0000-0003-3236-1970
mailto:mokhtar236%40yahoo.com?subject=

o8 sbaobs 998 plnil (g (Sl slaailis 5 @Dl
SIS 551 5 s ol 4y din 59, YO b sl (S
.‘.\39.:} 0).:53 9

Cledy (qudiS o3y Scadlye B 50 sy Ghlen
wlgioe Ohlen plo 5l i 055 JIk S 5 (ol Ll
B oo S (Vsb sladw Sy 3255 Lolee oy 50
el 0 ool Yo VD Jls 0 1pes a5 glaalllas 1o 5,5,
I8 dsllae 3590 Vb jrogS e Jlas b Jl> o jlo VFY
o Vo OVA 5905 o5, 500 anlllas o cyaiomen [V o] a8
[V T 033, 1,5 anlllan 90 0329 (sLoasdl o i 53 (5 youms
G5 el 0 Sl 9 (5 )lse Gliae 1) (lloss 0 5
Ol Slalllas ¢yl 90 ;2 5o lools )8 oy 0590 Juw S
5o oadall 5 lse g deliey jo Jboline Cglay a5 wd sols
095 0S5l Ghilew g o3l (93 eaiSel o Lo
] 4B 3929 000 a3

sl wlgs g o )lows 42 035 (195 (32,5 s 5 S
Orizeed VYL WS 05 6l (556 319 i gt o
el (iandJur S§ yos Jobo SIS L oS 0l 03l rdgs
o594 (S lens daley 0 995 &5 Wil oo (alidl 95 50 Wl o0
lacadlye 25u 15 s 9 & (soges Jl shls BBl s
el ) alazjl a2l jlucudigim 5 pae Wgie o9
il 59 ljge (e 9 o 595555 o b Wiy 5o
b s aday hlew y3 93 <8lys 9 )P Sabxly]
oes Slennt (58] i (6 mm 029 SlaCuBl0 i 40 45
J& s Yoare lilass cnl 4Gl aitrgily (yaizpen s
S 3t 03555 G5 HD (5o 9 yae Jsbo oy
Ol a0 s gl o 1 Gl 6 lew slasaly <o
G5 3 b sl 6l 45 28 1 sl 5k il 0
Hb (fiee 5 a8l (95 yoe Jsb ;SLAS &5 Juw S (sLa
2 Sy Gulliyge 151y 93 By 5l J3 akalddl o Lo
) ol gl g (w2 ol s Lo 0329 Sl e (230
oS Al ;0085 b

b3 JC L)

85 Cal 55 418385 g4 3| T salaiie dalllane Sy pil> dslllae
9 5l Jle Y 0 a8 Jlilew (olod (59, 2 VYAY Jlo o
S g K09 (5 it [l (i o a9 (Slacule 25
oy plonil ingy a3 )5 1,8 jotenssSd oy o Sy Gy
3 pole olXtils cighs dleS Jawgl ol dlllae .ol
ol 1) o oo olKiadls DB 4S5 ool cugal sl
L oo)S

4. Cross Sectional

¥ oyloi YY) 090 NFe) (4LT g e0

.

LVRUTY

G5 9 Ol (il o Cel (Bl g S 95
owins 5,8 3l g5 sloes 9,8 b g5 JUH ine &4 95
ot ot g3 Ja 1] casl0di i 0.8 (95 2 4
o ooliinl o jobay (145 cul S slacadl e
loos 91,3 g 93 angs [Y] il cli> sazmacilon wilgs oo
wiuoslol dogyl (55, » oadpll logtalejl (s>
ceyase sild Soye izl ol Guyp g S s JaeS
@ Jpaze osls 9 ©)a8 Wb wig) cal o)l 1) 095 4
g sl ol a1y (529,50 o255 9 (Fogll s iz |,
LS S5l 055 0035 e (stleend 5 (Suind s
I¥] oyl pusb a1, o

oy 3l 190 el FA-YE Covody ooz il S (sl 95
SsS 036y ) 9y V 3l 5T i eSS (g5 gt o0
5 ol Sl pundlS gid 68 I e s 95 ol ¥
aiilas 03 91,3 (nl 53300 g SIS 33 pasliy (o5 Jade
35 50 )18 03l 390 (Joljgi 53 Ygoso g Cunsl JalS' (195
odas (250 40155 JLis 4 oS5 50,8 JoalS'L oo 5 0]
Yo Y0 03,508 ol e 09 00 4t JalS (95 slowdly
oo 9 S5algilod Ol s 00 JagSS o0l g Consl i e
oS il az 30 £-1 (led o 39, YO Gdedy a5l 95
ToShke 50 JolS o Seilen o9 salss (5SS B
b o512 508 slagedS 5] wsly aojo Ae 5l eS il
Al 85k 95 03pS LRh 5O B A Sg> 09,5 L
D9 o0 ooliiul (o3 Jlard lilews 5 @51k 708 JsulS
9 Ao 3 o5V 1) GmalSaen (lie (93 A S
IV] s o il oo ¥ 1, o S ilen

3N Te5as Slocadlye o 1 sy Oilont 0 9% B0

S Ghlew ol Jl el e Jls 55 50 g0k Coeal
Wl oo 95 ulin 82355 9 (St ydd 9% B 9 009
3058 ol G55 e il o AL sy s 1, o3l ol
o 39 oS 355 o gl yat Bl ol g3
Ohbes 53 by Gl )9 098 (o) 525 sl (Sl Camidy
P Sl 39 05 Y 3l oS mglSgen clale (sl
ol S 232 38 50 A i bl 05 IS
P headylne aed Cundg Gilo oyl jo pladl oyl
&9)lae 48 .0l s ol pal 3 solais! ey a5 (69 loe
J3lS 5135 ol adigd 33 2,5V Syt il o5
&S e [A] i oo (Lo jrag Sy 0lS L 503
o0 o 3l a3k bl s il 0l 5 095 355 6l

1. Pack cell
2. Packed red blood cells (PRBC)
3. Intensive care unit (ICU)

O gon T ot LI ,)- o Ko g (LS e S

MA



http://jsmj.ajums.ac.ir/
https://alzahra.mui.ac.ir/fa
https://alzahra.mui.ac.ir/fa
https://mui.ac.ir/fa
https://mui.ac.ir/fa
https://mui.ac.ir/fa

¥ oyl Y1 090 AF+) LT 9 o0

il 5 Y s L oaalcesady AU b asliza ¥ 2]
N psite o ol oy (6l il Julow g oy 2 SPSS
W ooLﬁ.L.u‘ ,)35&‘6[5 9 °J3.:.....e sy ‘57 Qj“)‘i

il

a5 Gud byl ol asdllae o Jle VY olows IS jsbody
Vo0 Sledbl Caledys oy 9 99,9 sboskone Ll sagily
@ d ) oled Jouz 2ol Julosioas 125 JolS jobods Lo
aslllas o oaiSeSh ilew SSlidcanes Clasive
Oelee Voojled Jooor gl (wluly ol i,y Lol
QVF+YYID iy ol aslllae jo uiiSeS 1i ) lowy (g
yol> aalllae o 0SS ES Wb lows duoyd £ g Cansl 009
JeSis o ge |y pol> aslllae o) le 5l duoys $+ 9 b5 1,
ol aalllas ;o 0aisS TS b e IS 5l s j0 FY Laims oo
Gloog,S (izran disg: (ghinej (silem Sy gl JBlo
O 58 (S5 09,5 (Sl et s 0 9B A o
Ll 00g) O‘)L«-ﬁ

S lo 9929 (ol 3 (J5ae (ouypr 42 53 ¥ o )leds Jgor
5515330yl dxlllae 13 001ISES 1 o sams Cya 3 SMAie0)
88 (5 5lom 9 i o y95 Lad onelcansay glaaidly yolul
sl 0892 ilas (2 58 (Slol it sl (Boye
Ol 508 (i (5aSilis duslie gu)r 2 Vo jlod oo

S gnez 5l yito s pJus Sy 3,5 31 B 0l e
Hb U.S’LS" OM-"G:AAJQA-J @Lﬁ ‘JdLuJ‘}s Sl 43?‘6).; ‘J‘)Lo.:.s

5. Coronary Artery Bypass Graft (CABG)

)%l_w SS—>

VA GVl G m3g2 25 8 )lge Jolid dalllas 4 35,5 (lojline
Olarlons o5y lacadlye (25w o (6t olom Jlw
S aly V JHlas 5,5 el YT Bl Coedy 123l
o ghlons sl 8)lg0 ol ol 53 29,5 sl Lo - Jo
G Syge 4133 ole F (b o Jlilews «095 slagllo
9 pas Wgm sl phlows wilid 5|3 e 0918 95 0
wilod )72l j Juo G 3l a8 (S95 03918 8950 45 S Lo
Sy b 3045 Lo g1 adli byl ledbl a5 il Lo
P8 Gllen g wivg 48 F I8l o> o co 395
X391 03,5 b (195 By 3l Jgl el Y (b
oo yliaw oy IS atreS a5l day aslllas oyl 5o
o 3 o Va5 hles eled 3 L YW
G o g 209y (s Ll (s Loy o309 (slacl e
odbo (ol (JBgydy wihid)S )18 5oeameSd gy Joo Sy
aslllas 43 3955 slajlne aazgily g Ll 5> 90 30
o Jolds Jlans 23 ibagnaz cleMbl o il o,
A S pglanz (S S e oy b len Jid g iz
o Ohlest (ool Sltalesl 5 el o (Siyy S s
aile filew (S8Lys (95 4 bgyye DMl (rizren b
lSem (fiee ool (gLail g 4 oaile Bl slasy, olass
oyed 9 (S5> 09)5 i «(pm s Sy By 3 S e
3579 9 0529 Socudl e (5 4 959 91 o Jlon ¥ (U
ol e 5 S5l 9 Cubis alez il ol jen (slags o
gl low (S5 Sjlae 5l (o8 SeaSinl sl los
5 o etlas YE B oy o2l 90 4 gy o oDl
o e odigy Bk 3l oy slacadlye (23w jl a5
255 3l Giluglunes 5 rogS po Stany (23 S D

6. Chi Square
Sl aslllan 15 00iiSES b o) lans s lbiiupnaz Slaskda ous ) Joda
(2 y3) 1] sl Bl it (yuSilyo B lbCuren Olasube
FOIAVEYY/S o
WY(89) o)
o
AY(FY) 5y
A(FY/¥) )b
M) sslon
5 (0515) 2
) A
BY(Y/F) B
i 095
YA(TYS) 0
1Y(10/5) AB
. Sy oode e
b gu—s

19 900 T o b)) Ked g LS Je SO



http://jsmj.ajums.ac.ir/
https://alzahra.mui.ac.ir/fa
https://alzahra.mui.ac.ir/fa
https://alzahra.mui.ac.ir/fa

)yLw (SS—r>

¥ oyloi YY) 090 NFe) (4LT g e0

ol aalllae (o 00 S b o Bl 40 (i) (slags o e Y Jgus

(02) Dl Sl (5 slow
YA('V/2) o s
YY(YOIA) s
YA¥YI7) Byt
WOY/F) S Slogslows
FEIV) s
S el ale
29 gu—e

S s Joline jobay oo G (o )5 eaS Tl e
Jcnll (P>+1+0) coul o35 slaiaej 5 ko 39 Sl ilen
5 5 Jw S (F95 B3 L (95 leg)S m holine iglis
(P> [+ B) s somline el
Ol eXlee duglie 9 B3| (g2 @ o)led Jooo
4 ouilagdly (slagg, olass 9 ¥ (2l 0300 oy (reaslSsen
by hlen jo colog, auly £o8 sy (95 (slaiil
g, olass uSKileo o o Lo Jga sladisly bl s .ol
)L>L’uu Sglas codile 003 g odingd U‘ Lo Ul?‘ 30 oilesdly
Ohlesm )0 GmelSaed lie uizmen (P>/+0) clily
0} aS Sl 039y ‘5:|)Lo..34 )| )ZJ )Iol.:.u )5191.3 oA.ﬁQ}é
0505 yuilbeo y Jlolire B Jlocpll (P>+/0) winile
P>/ 8) a5 sddlive ) Lo o 00, sl £95 9 ¥ 2L

wilioe o5 Ohlew 3l yider )liae jsbar 9pe (Lo
Wit glie) (5 lows (slyls 457 g0l 3l pioman (P>+/+ D)
S (6oLl Anlie 3 (6205 HD (555ilen Jlina slony
Golobe B oyl P>+ 8) Wi s gldie) (5 )lows
aslllan 390 lilos oy HD (20kn 5 (395 (sloog S (e

P>+ [+ B) a5 ssalie

Joo S5 G9 B2u5 <dlbyo e V4O s 5l (S jeboas

Josa .l ools 7y I o sl (&5 BB) wuoyd YFIA (sl
oology el 95 (Slgld @39 Amlie 9 (qwyp 4 ¥ ojlads
A5 8530 e p0 Juo S (S95 3,y5 3 s Ceels YE o
f o)l.o..f: JBJ‘? 3 OMT&:AMJQA.‘) @L’ZJ Q“’L"I)‘f | 425‘0)3‘
Slobae jsbods Juo G (95 32,5 b Ol e y0 S e el
Sl 001 Jur S (95 (82,55 b 5 50 S pe el 5l yids
Moy 5 o b Olilows sl S o ey (yuizan P>/ 0)

e la e s o GuslS 900 (e (eSilee G BLS ) (s Y Jgar

Jomo Bl ot Sl ‘
P gee )
sloat mslSged l5ae
yioy £4y/-¥ )
of+¥ o
Vo/SY £1/0 "
FIVE-IY Y
NN liej s jlon
VeIVEVA 3
viovt./a A
A7ARE 2979 B
o[-0 S 095
LYAE VAT 0
Noxy/\ AB
) Sy gole o
JYY| SN uST

02323 HLEd(P>+ 1+ 0) y30lio Canl 80 03Litusl Wnodks dulie g1y il Sy Julod g Jitune (5 (yg03T 51l 00 (3155 ool o0l ¢ puSilon &5 g0 i

ol O}a)" OOy )LSLZJ.A

O gon T ot LI ,)- o Ko g (LS e S



http://jsmj.ajums.ac.ir/

¥ oyl Y1 090 AF+) LT 9 o0

Anlllas 3590 U pitte oy s Sy (S95 B35 b olews dols €95 Slald @598 Amaliio (o0 . F Jgaa

(0 y5) B

P ol
(n=10+) 6.5 (n=00) s g9 5

V\FA) YI(A) &5

oo o
() YE(Y) 30
OF(YF) YOFYIS) 3)b

/o0 & diz0j (ylons
S (FF) Y+(5/0) 3
Ba(d-) VF(Y¥/0) A
¥5(0-) V#(0-) B

xal S5 095
¥¥(o+) AP(d+) )
YV®-) D) AB

. é—“‘)’gr““"‘l“"
Sibost 3 a5 Jloline joboas 0aiingd o jlos jo (aslSgen Coy

5o a2 Joline S ppires aiaile i 45 sl 03gs ’
O )3 45 Yo Vo0 odigy (owyp 4 gl il

IR 09> Gy Cod g Wdg oud (s oy lacudlye
Sl g5 Lt ol L ol .l ol a5y Widgy azd S
ables om0 Gl i Gl See el silom
29l 392 (Slie (5 Lo STyl 45T 50l 8l 5 Wiy 0ud (g
olo s gulis Cpizmes aiidls (6508 Hb Sl (5 loline

i oaslive Lo 40 00log ) sl 43 9 ¥ (LT 000
By aoge Coadl 4y aS Canl oy plonil Slalllas o)y ! 5o
s Y+ o8 s o izl 0y S b ol Lo Jos 55
G Sl (gm0 4 45 ol ploril ol 45 (e g 055
Y539, 39, o Sl > Jos o et 19 09

7955 398 sl Joe S0 8 Lo VVAPY olass IS jsboay
4y 3L o ool LS 9 aixd )T 1,8 dalllas 0 y90 chings 438 5 )3
03LS (@95 Jelse 2 e 5| (K2 hlert 30 Joe Sy G
oo 3 Sye ey 30,8 ol LT Gaizpan g (2650
2 Sy el iy Joliae jobay o G (G95 GuyF b
Olee g el ol 33 (39l Ll gy Joo S5 (95 32,55 L 0L
olle a5 slasdllan ;o [\ Y] i 5155 o s cilises (slo pos
i 50 el pdy leg 5 ol lant 59y 2 el o o Kan g

7. Independent Samples T-Test

VAN lp Joo Sy G55 32355 S8Ly0 Jlo Y20 (o 5l &S
50 Syo daly (pl 9 091 000 7y S o el (G5 OO) oy
S o oy 5l it Jolins ooty oo S (S5 325 b oy
s aalllas el 50 Gizred S92 Jow Sy (F95 B2y5 L 05
oanS el 0 diej 5 lem b Lo (51 5 po el a5 0l o0l
Sobo o9 e 51 e Jloline j5bots oo SG (55 31y
12 0ailasdly (slg, s (s Silee (gus) 2 el 03; (glata
Al oals ol coaile 00 g ouiiigd ) lews (ylee 40 o SO
o‘k.n Lol ccunlas )L}L‘d.n Q,LES 05; 90 Oy yo J.:.;.:A o..:‘l as

Ohloss 58 00lag; doly £65 oy 95 (Sl 4y s0ilauly (sla3g, Slaws 9 ¥ (LT 605 Lo (rarslS0m ()30 (paSilio dusliie oy oD Jogdo

> 2o B0t (Sl i
(n=10+) o5 (n=00) suiicrgd sely
ol++) Y [OVEY/A Nov+y/op Sow (gl g0 e
N Yo[aVEY/D \+ISYES/AY Y bl oges
oIy VN AYEYIV Vo IYVEYISE Ll & 035ledly (slajg, s
Sy oode e
29 g

19 900 T o b)) Ked g LS Je SO



http://jsmj.ajums.ac.ir/

L
$lylo a5 (ol 8l a5 ad ooy ylis aslllas (ol yo S el
Oliee 9 oS HD (Siles jloline j5boas g (ghaine) (s o
Jas ol lias Lo gl oo iy (g don U0

2o YPIR (sl oo S g5 By 0l o Y0 o
D9y aslie Slalllae gl by gunad 457 599 0010 7y 5 o el

e Jlolias jebody Juo G 525 b (o pe 10 S ye daly

Ol gy b 092 Joo S 3,35 L 01 0 S ye el
0dgd (e e 50 Jow G (sl 00ilondly (sl Slas

Q}L&S 03; 9o O:g)oﬁ.iln Oﬂ‘ as MQ‘Q C,Lm Lo conile o&)‘j
Cuf:‘d.u‘éLM

M SlbhaVe

Srgi B Jgol 51 595

,3IR.MUI.MED.REC.1399.1019 : M oS b allie (0]
I PRV Cugal ul.@.a..a‘ ‘_,,S.f:ﬁ' fajlc Kils
Sl o>

& LS dozme (gl 48> (6l 5S> asbinbl Jol> allas oyl
olfasls Sy ouSiiils  ofwgy Cuglae 09> 4o 45 ol
gl Cglae Jlo Culor b g cagas (lodal (S pole
A Pl:u‘ ul.@.n.o‘ 6.&.’5).‘:‘ f}l: oRasls

SGL e 4y g5 40 S jLiis g ool yuundd caalllne )b
s 480010 ypans 9 Jal 5 sglaaz 50 S5 e s 2lS e
Sasee e (43905 g Wooly poudd jo o5 like ¢ podle &5
< )L’L:Su

& 5l

3 &8lio ol e oyl o8 o e bl b
‘_é,b).ﬁ 9 M

f}l: o&als csi‘f’)i odSLaily Tyl Q:A.;jL:.d 09> )|
Cﬁ.lfal:‘u‘|)o¢55‘5|la5‘5als%k>lgdfclgj.o|‘§.&ﬁ
Dy so (G338 ¢ ;i 3o, Laclus dslllas

¥ oyloi YY) 090 NFe) (4LT g e0

UL‘:‘" 9 KW e )lo.&.g VOOY'S cisls fl?u‘ 03.15 6LQC~§|}4
4 oS ol o S 55,5 4 5l a8 Slleny a5 a0l
o0 33 (ol yga (ol (pizren )l (6 i (Sl pg0 Cand
Condl il glaes; glagglom o o131 50 5 (65 51 s
oadploni] lalllas gl b bl yob 55 ol aslllas gl [V ¥]
9 0y Vb (90 9 Joo s G005 9090 Sl 4145 09,
3,08 0,Lal glase (slacs lows (sl ,lo o 3l

YeVF wisls plxl o)) Sen 5 (JlgggS a5 (5,50 asllas
Olee 9 80,5 (1) 3955 B9)8 sl Jos c5 Lo
Jos (905 0 0% GuF azsl ) dhlen by
by 0ad 5155 gl Gl ol I8 () 090 (i
S By 00T Tl yo Glies; s ilens b Oiles 515 S 5o
OnolS 9o liae (izmen 09yt Jloline jobody Sy
3 0V0] g o b 3 12eS Jloline & g0t oiicugd ol Lows
By 9 csol ol plol oy (o g Cisg a5 (5,500 dalllas
allae (pl 0 ad yp Jo & lald b oo 55 095
(o S5 019 (SaSlye (it 50 046 pums Loy 1 VY
a5 50l 8l 5l auo s YO ga a5 ol ool L g a8 S 8
D5 (Sl Ll b clde g s 518 o G )5 o
Oliee 33 S Jo G yos a5 0l (D)1 (uizren il
S mglSgen Gl Jocull cuthss olles (250
b 55 Lo anllae zols [V #] 09y oaileonsy ol 3l 31 28 auictagd
Joo S 325 E9090 Copntl ST 45 05, e gl
215 g Jaalpd ol 3l o

31,81 50 wiols ylid a5 sl sads plxsl 55 (6,50 Slalllas
B 9% By Cod g Wlodd (6 o519 Goiadlye 5 a5
Jolge 4y a5 Wl wuojo YV-IY sgu>  dljge wilad 3
s (G ey e g (Glain; Slos lew alaxjl alises
N9 il jg0 45 0 00ls Lt cwizmed LVA V] a5l
3 (o5 a5 ol las s aalllae ol [VA] Bl s je o
¥ 2hl s 0pd 5 S Sy o sl o3l 2 190 0
LYY ¥ o] sgs oo L lalllas b gulis ol ool 352

Slaigas Sgaze shass ¢yl dalllas glacysgame dlax 5
hize) Cde 36 (0,50 (g (mizmed 9 (ip 3390
clalllae L asllbae oyl gmlis absszsly 39 llans 58 6y
Ohlom &t oo G 315 £9:090 Conl a5 0 15 Jsem LS
A3 o LS, 03sg slacadl e (25 1 (55

S oy gy poe ik (nl lacusgaze Koo

9 rslSa0n b ime oy 4l g ey o (Slats

28y Slalllae 398 oo Slgidiny il o0 (1090 (>
9 plonl Jogas

O gon T ot LI ,)- o Ko g (LS e S

oYY



http://jsmj.ajums.ac.ir/
https://mui.ac.ir/fa
https://mui.ac.ir/fa
https://mui.ac.ir/fa
https://mui.ac.ir/fa
https://mui.ac.ir/fa
https://mui.ac.ir/fa

September & October 2022. Vol 21. No 4

References

[1] Klein HG, Anstee DJ. Mollison's blood transfusion in clini-
cal medicine. 12" ed. New Jersey: John Wiley & Sons; 2014.
[DOI:10.1002/9781118689943]

[2] Theusinger OM, Kind SL, Seifert B, Borgeat L, Gerber C, Spahn
DR. Patient blood management in orthopaedic surgery: A
four-year follow-up of transfusion requirements and blood
loss from 2008 to 2011 at the Balgrist University Hospital in
Zurich, Switzerland. Blood Transfus. 2014; 12(2):195-203.
[doi:10.2450/2014.0306-13]

[3] Johnson C, Rodenberg E, Ritchie RR, Berning JJ. Filtered blood
cell preparations can be tailored for clinical applications. Cy-
totherapy. 2018; 20(5):5119. [DOI:10.1016/j.jcyt.2018.02.355]

[4] Remy K, Cortes-Puch I, Solomon S, Sun J, Lertora J, Gladwin
M, et al. Haptoglobin administration improves lung injury and
survival in canines challenged with S. aureus pneumonia and
exchange transfused fresh but not older stored blood. Am J
Respir Crit Care Med. 2015; 191:1. [Link]

[5] Zhou X, Miyazaki M. Fresh Blood Imaging using variable TR
and variable refocusing flip angle for non-contrast periph-
eral MR angiography at 3T: A 7-Minute iliac to calf station
run-offs scan. J Cardiovasc Magn Reson. 2016; 18(S 1):348.
[DOI:10.1186/1532-429X%-18-51-P348]

[6] Jairath V, Kahan BC, Gray A, Doré CJ, Mora A, James MW, et al.
Restrictive versus liberal blood transfusion for acute upper gas-
trointestinal bleeding (TRIGGER): A pragmatic, open-label, clus-
ter randomised feasibility trial. Lancet. 2015; 386(9989):137-
44.[DO0I:10.1016/50140-6736(14)61999-1] [PMID]

[7] Oostendorp M, Lammerts van Bueren JJ, Doshi P, Khan |,
Ahmadi T, Parren PW, et al. When blood transfusion medi-
cine becomes complicated due to interference by monoclo-
nal antibody therapy. Transfusion. 2015; 55(6pt2):1555-62.
[DOI:10.1111/trf.13150] [PMID]

[8] Whitlock EL, Behrends M. Blood Transfusion and Postoperative
Delirium. Curr Anesthesiol Rep. 2015; 5:24-32. [DOI:10.1007/
s40140-014-0085-2]

[9] De Almeida JP, Vincent JL, Galas FRBG, de Almeida EPM, Fuku-
shima JT, Osawa EA, et al. Transfusion requirements in surgi-
cal oncology patients a prospective, randomized controlled
trial. Anesthesiology. 2015; 122(1):29-38. [do0i:10.1097/
aln.0000000000000511]

[10] Lacroix J, Hébert PC, Fergusson DA, Tinmouth A, Cook DJ,
Marshall JC, et al. Age of transfused blood in critically ill adults.
N Engl J Med. 2015; 372(15):1410-8. [DOI:10.1056/NEJ-
Moa1500704] [PMID]

[11] Heddle NM, Cook RJ, Arnold DM, Liu Y, Barty R, Crowther MA,
et al. Effect of short-term vs. long-term blood storage on mor-
tality after transfusion. N Engl J Med. 2016; 375(20):1937-45.
[DOI:10.1056/NEJM0a1609014] [PMID]

[12] Parviz Y, Hsia C, Alemayehu M, Wall S, Bagur R, AbuRomeh
N, et al. The effect of fresh versus standard blood transfu-
sion on microvascular endothelial function. Am Heart J. 2016;
181:156-61. [DOI:10.1016/j.ahj.2016.05.021] [PMID]

Jundishapur

Scientific Medical Journal

[13] Koch CG, Li L, Duncan Al, Mihaljevic T, Cosgrove DM, Loop FD,
et al. Morbidity and mortality risk associated with red blood
cell and blood-component transfusion in isolated coronary
artery bypass grafting. Crit Care Med. 2006; 34(6):1608-16.
[DOI:10.1097/01.CCM.0000217920.48559.D8] [PMID]

[14] Malone DL, Dunne J, Tracy JK, Putnam AT, Scalea TM, Napolitano
LM. Blood transfusion, independent of shock severity, is associ-
ated with worse outcome in trauma. J Trauma. 2003; 54(5):898-
905. [DOI:10.1097/01.TA.0000060261.10597.5C] [PMID]

[15] Kuduvalli M, Oo AY, Newall N, Grayson AD, Jackson M, Des-
mond M), et al. Effect of peri-operative red blood cell transfu-
sion on 30-day and 1-year mortality following coronary artery
bypass surgery. Eur J Cardiothorac Surg. 2005; 27(4):592-8.
[DOI:10.1016/j.ejcts.2005.01.030] [PMID]

[16] Vincent JL, Baron JF, Reinhart K, Gattinoni L, Thijs L, Webb A, et
al. Anemia and blood transfusion in critically ill patients. JAMA.
2002; 288(12):1499-507. [DOI:10.1001/jama.288.12.1499]
[PMID]

[17] Gould S, Cimino MJ, Gerber DR. Packed red blood cell
transfusion in the intensive care unit: Limitations and con-
sequences. Am J Crit Care. 2007; 16(1):39-48. [DOI:10.4037/
ajcc2007.16.1.39] [PMID]

[18] Gong MN, Thompson BT, Williams P, Pothier L, Boyce PD,
Christiani DC. Clinical predictors of and mortality in acute res-
piratory distress syndrome: Potential role of red cell transfu-
sion. Crit Care Med. 2005; 33(6):1191-8. [D0I:10.1097/01.
CCM.0000165566.82925.14] [PMID]

[19] Napolitano LM. Anemia and red blood cell transfusion: Ad-
vances in critical care. Crit Care Clin. 2017; 33(2):345-64.
[DOI:10.1016/j.ccc.2016.12.011] [PMID]

[20] Miquilino MPV, Cardoso CE, Martins VCBF, de Almeida SMS,
de Oliveira AC, de Macedo GL. Packed red blood cell transfu-
sion trigger in the intensive care unit of a university hospital.
Rev Bras Ter Intensiva. 2020; 32(1):159-60. [DOI:10.5935/0103-
507X.20200024] [PMID] [PMCID]

[21] Chandra S, Kulkarni H, Westphal M. The bloody mess
of red blood cell transfusion. Crit Care. 2017; 21(S3):310.
[DOI:10.1186/s13054-017-1912-x] [PMID] [PMCID]

Alikiaii B, et al. Relationship Between Hemoglobin Level. JSMJ. 2022; 21(4):514-523



https://doi.org/10.1002/9781118689943
https://doi.org/10.2450/2014.0306-13
https://doi.org/10.1016/j.jcyt.2018.02.355
https://www.proquest.com/openview/929b1867ee0238fd94dad37b0f44bb39/1?pq-origsite=gscholar&cbl=40575
https://doi.org/10.1186/1532-429X-18-S1-P348
https://doi.org/10.1016/S0140-6736(14)61999-1
https://www.ncbi.nlm.nih.gov/pubmed/25956718
https://doi.org/10.1111/trf.13150
https://www.ncbi.nlm.nih.gov/pubmed/25988285
https://doi.org/10.1007/s40140-014-0085-2
https://doi.org/10.1007/s40140-014-0085-2
https://doi.org/10.1097/aln.0000000000000511
https://doi.org/10.1097/aln.0000000000000511
https://doi.org/10.1056/NEJMoa1500704
https://doi.org/10.1056/NEJMoa1500704
https://www.ncbi.nlm.nih.gov/pubmed/25853745
https://doi.org/10.1056/NEJMoa1609014
https://www.ncbi.nlm.nih.gov/pubmed/27775503
https://doi.org/10.1016/j.ahj.2016.05.021
https://www.ncbi.nlm.nih.gov/pubmed/27823688
https://doi.org/10.1097/01.CCM.0000217920.48559.D8
https://www.ncbi.nlm.nih.gov/pubmed/16607235
https://doi.org/10.1097/01.TA.0000060261.10597.5C
https://www.ncbi.nlm.nih.gov/pubmed/12777902
https://doi.org/10.1016/j.ejcts.2005.01.030
https://www.ncbi.nlm.nih.gov/pubmed/15784356
https://doi.org/10.1001/jama.288.12.1499
https://www.ncbi.nlm.nih.gov/pubmed/12243637
https://doi.org/10.4037/ajcc2007.16.1.39
https://doi.org/10.4037/ajcc2007.16.1.39
https://www.ncbi.nlm.nih.gov/pubmed/17192525
https://doi.org/10.1097/01.CCM.0000165566.82925.14
https://doi.org/10.1097/01.CCM.0000165566.82925.14
https://www.ncbi.nlm.nih.gov/pubmed/15942330
https://doi.org/10.1016/j.ccc.2016.12.011
https://www.ncbi.nlm.nih.gov/pubmed/28284299
https://doi.org/10.5935/0103-507X.20200024
https://doi.org/10.5935/0103-507X.20200024
https://www.ncbi.nlm.nih.gov/pubmed/32401990
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7206947
https://doi.org/10.1186/s13054-017-1912-x
https://www.ncbi.nlm.nih.gov/pubmed/29297368
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5751535

