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Abstract
AIM: Blood product administration is a vital and possibly life-threatening issue that may increase the risk of clinical damage in patients. This review
aims to provide a comprehensive review of the ways to improve blood transfusion safety.
METHOD: In order to conduct this systematic review, electronic databases, including PubMed/MEDLINE, EMBASE, Web of Science, Cochrane
CENTRAL, Scopus, and Google Scholar, were searched for data of the last 30 years using keywords including patient safety, blood transfusion,
risk management, safety management, and transfusion reaction. The inclusion criteria set for the selection of quantitative articles were articles
written in English and published in peer-reviewed journals during the mentioned period. In this study the publications are reviewed in line with the
PRISMA guide checklist.
RESULTS: Among 6105 articles found during the initial search, 16 articles were finalized for further investigation. Fifty percent of the included
articles discussed the use of modern technology including patient identification system, barcode technology, portable computer systems, and
databases. Moreover, 31% of the studies evaluated the use of alternative methods for transfusion of blood products including mediastinal blood
transfusion, the use of autologous blood in adult patients, the use of cord blood in children, the use of hemoglobin-based oxygen carrier-201, and
the injection of fresh whole blood. About 18% of articles drew attention to indications and thresholds as an essential factor increasing patient
safety.
CONCLUSION: It was concluded from this study that the use of technology leads to fewer human errors and complications caused by these errors.

In addition, some alternative methods can be used in a cost-effective way to reduce serious adverse events caused by common strategies.

Keywords: Blood transfusion, patient safety, systematic review

Introduction

Blood product administration is an important and vital issue
for most patients. However, it can be life threatening and may
increase the risk of clinical damage in patients. Blood transfu-
sion is continuously monitored by the hospital administration
and accredited by the government and professional health
organizations (McQuilten et al., 2018). However, blood transfu-
sions have always been a point of concern for blood recipients
and healthcare providers. Transfusion of blood products in the
intensive care unit (ICU) is common. Scientists estimated that
15% to 53% of critically ill patients receive transfusions during
their critical care stay. Blood transfusion in the ICU is primar-
ily done to increase the oxygen-carrying capacity that has been
reduced by anemia (Kashefietal,, 2018; Pirenne & Yazdanbakhsh,
2018; Tsai & Tarng, 2019). Although blood transfusion is a com-
mon procedure in the ICU, it is not without complication in the
general wards (Bagwe et al, 2017; Moncharmont et al., 2019;
Shamshirian et al., 2020; Sharif et al., 2020). Blood transfusion

Corresponding Author: Nasim Hatefimoadab,
E-mail: moadab.n@gmail.com

International License

and the occurrence of complications induced by it are also com-
mon in the general wards of the hospitals and are not limited to
ICUs (Moncharmont et al,, 2019; Sharif et al., 2020). The etiol-
ogy of anemia in the ICU is multifactorial and may be associated
with blood loss due to trauma, surgery, hemorrhage, iatrogenic
disease, nutritional deficiencies of iron, folate, or vitamin B,
cell hemolysis, coagulopathies, and erythropoietin deficiencies
(Kashefi et al.,, 2018; Koch et al., 2013; Piccin et al., 2020).

Blood transfusion is considered a necessary but danger-
ous treatment method. If the proper protocols and measures
are not followed before, during, and after the transfusion, the
reactions can be fatal (Raval et al., 2020). Blood transfusion is
common in both ICU and general wards. Although blood trans-
fusion might lead to fewer complications in the ICU compared
to general wards, it still may induce complications affecting
patient safety. Recently, scientists analyzed 125 data sets rep-
resenting 25 different countries included in the International
Hemovigilance Network Database and determined the rate
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of adverse reactions induced by blood transfusion. According
to this estimation, out of 660 transfusion-adverse events per
100,000 individuals, nearly 3% of them were classified as severe
(Bennett et al,, 2017; Silvergleid et al., 2018).

Transfusion-related complications can be broadly catego-
rized as acute or delayed reactions based on time of occur-
rence, and can be further divided into two categories of
noninfectious and infectious complications. Acute complica-
tions happen within minutes to 24 hours following the trans-
fusion, while delayed complications may occur days, months,
or even years after the blood transfusion (Park et al., 2008).
The American Association of Blood Banks (AABB) uses the
term "non-infectious serious hazards of transfusion” to cat-
egorize noninfectious complications. Transfusion-related
infections are less common because of advances in the blood
screening process, so that the risk of contracting an infection
from transfusion has decreased 10,000-fold since the 1980s
(Machado et al,, 2019). According to previous studies, blood
transfusion-related mortality was 0.26 deaths per 100 000,
and nearly 60% of deaths were caused by transfusion-ass
ociated circulatory overload (TACO), transfusion-related lung
injury (TRALI), and transfusion-associated dyspnea (TAD)
(Bennett et al., 2017; Silvergleid et al., 2018). Although the
rates of complications and mortality induced by blood trans-
fusion are considerable, these complications can be prevented
since many of them are related to the process of transfusion
(Raval et al,, 2020).

Noninfectious serious hazards of transfusion are up to
1000 times more likely than infectious hazards (Sharma et al,,
2011). Despite improvements in blood screening tests and
other related medical advances, there has been no progress
in preventing serious noninfectious hazards of transfusion
(Azizi et al, 2014). Therefore, patients are far more likely to
experience a serious noninfectious hazard of transfusion than
an infectious complication (Sharma et al, 2011). In a retro-
spective study done from 2010 to 2012, adverse effects of
blood transfusion were only seen in 34 out of 9193 transfused
blood products (0.4%). In the aforementioned study, the
most common adverse effects were discomfort and restless-
ness (0.16%), dyspnea (0.16%), rigors (0.13%), fever (0.08%),
chest pain (0.06%), and rash or urticaria (0.04%) (Azizi et al.,
2014). Despite the increase in blood transfusion safety mea-
sures, some acute complications still occur in patients during
and after blood transfusions. The type, severity and degree of
the disease, gender, blood group type, genetics, and immune
system status are among the factors that challenge patient
safety during and after transfusion (Delaney et al., 2016). It
is noteworthy that despite the significant complications of
blood transfusions, a comprehensive study has not yet been
conducted on the complications after blood transfusions
and on the measures that should be taken to prevent these
complications. A systematic review on this matter can help
healthcare providers be aware of blood transfusion complica-
tions and their effects on patients. It may also help discover
new guidelines and policies on blood transfusion and patient
safety. Therefore, this study was conducted to provide a com-
prehensive review of ways to improve the safety of blood
transfusion.

Research Question
1. What are the ways to increase patient safety and reduce
blood transfusion-induced complications?

Method

Study Design

This systematic review was conducted based on the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins
et al., 2019). Data were collected using a checklist and meth-
odology flowchart and then were analyzed and reported
according to the Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) statement (Moher
et al, 2009).

Search Strategy

Study data in the electronic databases, including PubMed/
MEDLINE, EMBASE, Web of Science, Cochrane CENTRAL,
Scopus, and Google Scholar, from the last 30 years were system-
atically searched using the following keywords: patient safety,
blood transfusion, risk management, safety management, and
transfusion reaction. The reference lists of the extracted stud-
ies were also screened to check for additional eligible studies.
An example of the search strategy in PubMed, based on MeSH
terms, is given in the following (Table 1).

("Patient Safety”"[Mesh]) AND “Blood Transfusion”[Mesh]

(patient safety [Title/Abstract]) AND (blood transfusion [Title/
Abstract])

The inclusion criteria for the selection of quantitative articles
were that the articles were written in English and published in
peer-reviewed journals, and published during the last 30 years.
All quantitative studies were reviewed. The inclusion criteria for
randomized controlled trials (RCTs) and non-randomized stud-
ies (NRSs) were based on the PICO (Participant, Intervention,
Comparison, Outcome) framework:

P: All patients who have undergone blood transfusion

I: Interventions that are related to different aspects of patient
safety in the blood transfusion from pre to post-transfusion

C Usual care or different interventions
O Transfusion outcome, such as reducing medical errors

Non-English language studies, duplicate publications, and
those that were not related to the aim of the study were
excluded. Studies whose full text was not accessible were also
excluded.

Study Selection

According to the inclusion criteria defined for this study, two of
the reviewers (N.HM and J.N) independently reviewed the title
and abstract of all articles retrieved from databases. Then, the
full text of those articles that potentially met these criteria was
reviewed and screened. Any disagreements between research-
ers (N.HM and J. N) were resolved by the senior researcher
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Table 1.

Databases and Search Results

PubMed/Medline "Patient safe*"[tiab] OR "Risk management"[tiab] OR “Safety Management"[tiab] OR 402 articles
“Transfusion Reaction"[tiab] AND “Blood Transfusion”[tiab] AND 1990/1/1:2020/12/31[dp]

Scopus (TITLE-ABS-KEY (patient AND safe*) OR TITLE-ABS-KEY (risk AND management) OR 290 articles + 4
TITLE-ABS-KEY (safety AND management) OR TITLE-ABS-KEY (transfusion AND conference papers
reaction)) AND (TITLE-ABS-KEY (blood AND transfusion)) AND PUBYEAR > 1989
AND < 2021

Cochrane CENTRAL "Blood Transfusion”:ti,ab AND (patient safe*":ti,ab OR “risk management”:ti,ab OR “safety 1939 articles
management”:ti,ab OR “transfusion reaction”:ti,ab)
with Publication Year from 1990 to 2021, in Trials

Web of science (from Web of (TI=( patient AND safe* ) OR Tl=( risk AND management ) OR Tl=( safety AND 187 articles+128

Science Core Collection)
AND PY=1990-2020

EMBASE

Google Scholar

management ) OR Tl=( transfusion AND reaction )) AND (TI=( blood AND transfusion ))

"Blood Transfusion”:ti,ab AND “patient safe*":tiab AND [2009-2020]/py
allintitle: transfusion AND (Safety OR protection OR security) 1990-2020

conference papers)

2422 articles
733 articles

(N.D.N). During the process of reviewing and filtering the arti-
cles, no disagreement was observed between researchers.

Quality Appraisal

Two of the authors (N.H.M and J.N) examined the risk of bias
for the included studies. To assess methodological quality of
the studies, the Joanna Briggs Institute (JBI) tool was used
(Institute, 2017) according to the type of the study, namely
cross-sectional, cohort, prevalence, and quasi-experimental
study design. The methodological quality of each study was
scored using a scale of 0 to 1 point. Each "yes" answer was
scored as one, and all other answers (“unclear,” “no,"” or “not
applicable”) were scored as zero, so a higher score indicated
that the study was of higher methodological quality. The meth-
odological quality of each study was classified into high (> 2/3
of the maximum score), moderate (between 1/3 and <2/3 of
the maximum score), and low (< 1/3 of the maximum score).
The version 2 of the Cochrane risk-of-bias tool (RoB 2) was
used to assess the risk of bias in the randomized trials. There
was no disagreement between the researchers. Table 2 shows
the summary of these results including the “First Author/Year”,
the "Country” “Design”, "Objective”, “Duration”, “Population/
Sample”, “Intervention”, “Comparison”, “Findings”, “Outcome”
and "P-value” of studies.

Data Synthesis

The search results were provided to a statistics specialist.
According to his assessment, it was not possible to conduct
a meta-analysis due to the use of different interventions and
outcome indicators in the included studies. Therefore, the
research results of this study were presented and summarized
narratively.

Results

Search Results

The results of the systematic search are summarized in Figure 1.
A total of 6105 articles were found in the initial search. After
removing duplications, 4148 articles were also excluded due to

their irrelevance to the aim of the study. In the next step, the
full text of 334 articles was carefully reviewed according to the
inclusion and exclusion criteria. Eventually, 16 articles under-
went further evaluation. The data extracted from these final-
ized articles are shown in Table 2.

Study Characteristics

The details of the characteristics of included studies are given in
Table 2. The studies differed with regard to geographical location
and their design. Six articles were published in the United States,
and in other countries such as the United Kingdom (Davies et al,,
2006), India (Gupta & Gupta, 2016), Spain (Uriz et al, 2011),
Italy (Bennardello et al,, 2009), Australia (Miller et al,, 2013), the
Netherlands (de Gast-Bakker et al., 2013), Afghanistan (Auten
et al, 2015), Austria (Amato et al, 2017), Kenya (Hassall et al,,
2015), and China (Liu et al, 2015), one study each. The design
of these articles was different and included RCT(n = 3) (de
Gast-Bakker et al., 2013; Jahr et al., 2008; Liu et al., 2015), cross-
sectional (n = 2)(Bennardello et al, 2009; Harm et al, 2014),
prospective and retrospective cohort (n = 6) (Amato et al,, 2017;
Auten et al, 2015; Deleon et al,, 2016; Gupta & Gupta, 2016; Rhee
et al, 2015; Uriz et al.,, 2011), and quasi-experimental designs (n
= b5) (Body et al,, 1999; Davies et al,, 2006; Hassall et al.,, 2015;
Miller et al., 2013; Whitehurst et al., 2012). The total sample size
of each study varied from 150 to 3491 patients.

Out of 16 studies, one was on enhancement of the event-
reporting system (Whitehurst et al., 2012); six were on the use
of computerized methodologies for improving patient safety
during the blood transfusion process (Bennardello et al., 2009;
Davies et al, 2006; Gupta & Gupta, 2016; Harm et al.,, 2014;
Miller et al, 20183; Uriz et al, 2011); and three were on allo-
genic (Hassall et al,, 2015) and autologous (Body et al., 1999;
Rhee et al, 2015) blood transfusions. The remaining stud-
ies (n = 6) implemented different interventions for improving
transfusion safety, such as the platelet pathogen inactivation
(Amato et al, 2017), restrictive transfusion (de Gast-Bakker
et al, 2013; Deleon et al., 2016), the Peri-operative Transfusion
Trigger Score of Emergency (Potts-E) (Liu et al.,, 2015), and the
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[ Identification of studies via other methods ]

Records identified from:

Organisations (n=0)
Citation searching (n=0)

Reports sought for retrieval Reports not retrieved

(n=0)

(n=0) "

Reports assessed for eligibility

A\

Reports excluded:
Reason 1 (n=0)
Reason 2 (n=0)
Reason 3 (n=0)
etc.

[ Identification of studies via databases and registers
Records removed before
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o
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n
PR Reports excluded:333
Re_%osr‘tts assessed for eligibility —_ Full Texts not available (n=34) 0
(n=334) Other language (n=35) (n=0)
Not valid method (n=17)
Irrelevant topic (n=174)
Reports/editorials/abstracts
of conferences, workshops,
symposia (n=63)
\4 Pilot/feasibility studies (n=5)
o ] ] Qualitative studies (n=5)
° Studies included in review
[}
S (n=16) P
I Reports of included studies
= (n=16)
Figure 1

PRISMA 2020 Flow Diagram for New Systematic Reviews which Included Searches of Databases, Registers and other Sources.

hemoglobin-based oxygen carrier-201 (HBOC-201) as an alter-
native method to safely reduce and/or eliminate perioperative
transfusion and ultimately the early use of fresh, whole blood in
a resource-limited setting (Auten et al., 2015).

Among the included articles, 50% (8 out of 16) discussed the
use of modern methods and yielded that the use of technology
leads to increased immunity in transfusions of blood products.
Among these articles, three studies set up and used databases
and electronic systems to report errors and complications, eval-
uate quality indicators, and record patients’ serology test results
(Gupta & Gupta, 2016; Harm et al., 2014; Whitehurst et al.,
2012). In addition, four studies examined the use of modern
devices to match patient information accurately, including the
patient identification system based on biometric data, barcode
technology, and portable computer systems.

It is noteworthy that one study used modern technology to
inactivate pathogens in blood products (Amato et al,, 2017).

Moreover, approximately 31% of the studies (5 out of
16) evaluated the use of alternative methods for transfusion
of blood products and examined patient safety during the use
of these methods. These methods included mediastinal blood
transfusion, the use of autologous blood in adult patients, the
use of cord blood in children, the use of HBOC-201, and the
injection of fresh whole blood (Auten et al,, 2015; Body et al.,
1999; Hassall et al,, 2015; Jahr et al., 2008; Rhee et al,, 2015).

In addition, about 18% of articles (3 out of 16) considered
attention to indications and thresholds as an important factor
increasing patient safety. In these studies, hemoglobin level was
considered as an indicator to decide on the transfusion time of
blood products (de Gast-Bakker et al.,, 2013; Deleon et al., 2016;
Liuetal, 2015).

Bias Assessment Results

In this systematic review, the study design of three studies was
RCT. The overall risk of bias in one of them (33.33%) was judged as
being of some concern and in two (66.67%) as being high risk. The
details on the assessment of these studies are given in Table 3.

Discussion

This systematic review aimed to present factors reducing
patient safety during blood transfusion and ways of improving
patient safety. For this purpose, electronic databases, includ-
ing PubMed/MEDLINE, EMBASE, Web of Science, Cochrane
CENTRAL, Scopus, and Google Scholar, were systematically
searched from 1990 to the end of 2020 using the follow-
ing keywords: patient safety, blood transfusion, risk manage-
ment, safety management, and transfusion reaction. Half of
the retrieved studies focused on using technology to improve
safety in blood transfusion (Amato et al, 2017; Bennardello
et al, 2009; Davies et al, 2006; Gupta & Gupta, 2016; Harm
et al, 2014; Miller et al,, 2013; Uriz et al,, 2011; Whitehurst et al.,
2012). One of the main risk factors mentioned in these studies

291



Dehghan Nayeri et al. Transfusion Safety

(panupuoy)

sjusuodwod
poojq Jo sjuaired
4O UoIyedl13UBp!
uaxelsiw

Jo Ayjigissod

8y} seyeulwi|e
pue  INIS 8y}
apIsino sseooud
uoisnjsuely

a3 Jo Ajijiqesdely

'S10.J3 [esnpadoid 03 anp

919M $3(90|q 83 4O 3SON "(LINIS) BUIDIPBN
uolsnysuel | pue A3o|jorewayounuiw|

JO 921AIBS SU) WIOJJ JJBIS JO UOIJUBAIDIUI
ay3 palinbai yoiym (syusuodwod

pooj|q pasnysuely 83 Jo 9%9°0 SUIA|OAUI)
S|eUILIS) DY) JO S%00|q £€ PPI0d3I I
‘juaiyed

1y3u 8Yy) 03 pasnysuel) sem Jusuodwod

‘paonpo.lUl
sem (|Is

S9Q) waisAs
po0|gin2as ay3
‘uoisnjsuesy ayy
40 Kyljiqeaoesy
2yl wwucmLmﬂ_w 01
pue syusuodwod
poojq jo
uolsnjsuell ayy

(6002 "fe 30
o||opJeuuag)

939|dwod POO|q yors pue papiodal 9I9M SI0LID wo3shs uolsnjsuely 10} sayepipued 6002/
soajuesensd waysAs uolsnjsueJy ou ‘aoualiadxa Jo Jeak siyy poo|qun2es  sjuauodwiod 800g oJe oym sjuaiyed |euol3oas o||opseuuag
- poo|qUN2aS By U| ‘pasnjsues} aiam sjuaired 7/ /| '[[eloAQ - oyl pooj|q g8z/ -/002 STRIVETTRCT -5501) Kjey 00s90Uel
"(@os) eseasip
[199 9]21S y3im
‘sjun sjuaiyed ul syun
09y 9|qiredwodul s|qiyedwiooul
Buinss| yuanaid ‘paosaueAd Apogiiue ay) Jo3je sawil} JO uojsnysuely
pue salpoqijueo|e  ajow Jo Og S|eadsoy Xapul-uou SnoLIeA Je ay3 Sunuanaid
paosaueAd aAeY SUOISNJSURI} POAIDDDI 9%Q'8Z 'SaIpodiiue ul [opoW 99IA1S (¥102
oym dos yum paosaueAs yum syuaiyed ay3 4O uolsnjsuely “e 38 wieH)
sjualyed A}i3uspl 'PROSOURAD SBIpOIIUE aseqeleq pazies3uad
djay ueo aseqejep aJowi Jo | ‘syusiyed asayy 4o (%9°€9) 2V ans yum sleak e Jo Ayjnn |euo}o9as ¥10¢/WieH
- pazijeijuad y  U|'paziunwiwio|ie 819m 0§ 40 (%07 ) 99 - syuaied 0GL 0T 490 8yjejenfeAs 0| -SS01D vsn M yeres
‘2oue|IInoway
4O @oURURIURW
|ayj ul
pue uoisnjsuely
'suoljoeal poojq
uojsnjsuelsy ul siojeolpul
4O @oUBpIOUl BY) ‘A1030€JS13ES D1oM SI9pPINOId 2100 (HgVYN)
Suionpal 'sadinIas suolsnjsues} pooiq [e303} 8Y3 4O %G'66 a1eoy3jeaH SI9PIAOId
uoisnjsuely U pue sjejdsoH aJeoy3eeH
poo|q Ul Sem SUOIJO®aJ UOISNJSUEI] JO Jaquinu 8y Jo} preog pue sjejidsoH
Kyajes pue Ajirenb %8S 1 UoI1e1IPaIddY loj preog
4O JuBWRDURYUD sem a8ejsem ueawl 8y} '} L0 Jeak ay3 uj |euoljeN e jo uo13e}IPaIddY (9102
ayy ul (%8€'26) 20T 3un o3eli03s [euoneN ay3 ‘e3dny g e3dno)
s}|nsal siojeolpul 1eak ay3 ul yeyy o3 pasedwod se | L0g si03e0IpUl poojq e 40 Suioyjiuow Apnis
2100 HGVYN reak ayy ul (% 1'G8) Mo| sem s3onpoid 2109 HGVYN ul s103e21pul 2102 Jo ssaujngesn  aA130adsol}al 910z/e1dnn
- 40 Buliojuo pooj|q pue poojq jo aesn ueaw ay | - Jo 3uuoluo 9109 Ino4 -1102 ay3 Apnis o reak-om| elpu| nysuy
“eyep
sisAjeue JUSAD-9SI9APE
pue ‘uoiye3a.33e (100" > d) sow} payiodai
‘Buipiodai TLLFOLB uoya|dwod Ajureaunjon
JUSAS 9SIOApE 01 €% F 120 wouij Suiseasosp SYS Jo jeyiod pue snongique (AN AR E]
20UBYUS UBD ‘uolyejuswa|dwi-3sod Woly Jusiaip  uolyeuswa|dwl juaijed SYS so3jel yodal 10 painijoniisun 3SINYSHYM)
eyep Ayajes juaiyed A|leoasiyels sem syiodas SYS uoisnysuely 1934e paoueyua oSelone 1102 jowsojqoid  jejuswiiadxe
(L00">) jouonezipiepuels  jusiredur Jo Jaquunu a3elane Ajyuow ay pue alojog  ayj jo udiseg Alyuon -8002 a3 ssaippe o] -1send VSN 210g/asinyaiym
d awo93InQ s3uipuiy4 uosiedwio)  UOIIUBAIBIUI a|dwes uoneing aA1393[q0 udisag A13uno) 1ea\/loyany 3siiq
Juonyejndod

J00dWy J18Y | pUD SUOIIUBAIDIU| A3940S UOISNJSUDI] JO SB1I0B8I0Y

‘¢9|qel

292



Florence Nightingale J Nurs 2022; 30(3): 288-300

(panuiau0g)

suolyeol|dwod
oYM

a4es 9q 01 punoy
Sem xeJoyjoway
104 saqny

3s9yd y3noiyy

‘dnoJ3 | y-oN ay3 yam pasedwod
dnoi3 | v ay3 ul somo| Ajpuesijiudis

‘Xejoyiowsay
woly (1v)
uoisnjsuesjoine
poolq

Pa109]j00 poojq  sem (L0 =d) suoisnjsueiy Jo 3500 (L0 =d) ajoym ulAlpoal Apnas (5102
pays s,jusaiyed sjuawaiinbal 39j93e|d pue (L0 =d) sjuaijed ewnes)  9A1309dsoJ3L) "e 32 99Yy)
8y} Jo uoisnjsuely ||22 poo|q pal payoed jomo| Ajjuesiiudis zLoz ul SBW09IN0 [euonnysul
10'= sno3ojoine ay | PeY LV PaAISdaI Oym sjuslyed 1V-ON v swenedg/g -/002 SS8sse 0| -BNN vsn §102/d 994y
‘paJalsidal
21oMm suolsnysues) Ogy Ul SI044d ON
‘pasealou]
Kjoaissai3oid 31 yoiym 1aye (900¢ |HUdy ul ‘Kyajes
%6°/8) Paiuswa|dwi 3511y Sem WaisAs ay) uolsnjsuely
UBYM ISOMO| SeM pJem ay3 ul souelduwo) 104 (S13) weisAs
(100" > d!AS ¥'2 F 6'76) piem day3 ul ueyy uoiyeolyiauap!
(AS £°0 F 8'/6) @0IAI9S UOISNySuURI] DY) 01U0J309|9
‘Kyoges uoisnysuesy ur Jay81y sem pouad siy3 ul ooueldwod ue 3uionpoijul
ur juswanoidwl ueaw ay] ‘(Go" > d) @seaioul 03 puaiy J19314e sainpaooid
Ue 0} paxul| 's|aAd| jueDlIUBIS B BUIMOYS ‘9%, ©6 dA0ge sAeme uoljesly13uapl
Y31y K1aa payoeal sem 800¢ 01 900 wo.j doueldwod Jedoud
soueldwod Ajyauow Jo 98e3U80.9d %66 dA00e yum aoueldwos
pue A3ljigeades) sKempe sem Ayjiqesoes (8002-5002) pue Ayjiqesoes) (1102 “Te 30 zuN)
RNEELE SI3 8y3 4o uoiyejuswa|dwi 8y Jony (S13) woysAs uoisnysues)
4o uoneyuswa|duwl 'S910BINJJRU| JO 99} SI3 pozuendwod  sjusuodwod 5002 Jo Aoenbape Apnis LLog/esor
100" > Joly 91oM SPJ0DdI [BDIPAW B3 JO %81 AlUQ  Jolje saalojog  o|qeriod maN  poolq 000'tL -2002 ssasse 0]  aAI30adsoiley uredg BLBIA ZlN
'sainpadso.d piepueis 03 31 paiiajaid
pue ajesado 03 Ases WalsAs ay) punoy
4JB1S "UoISnjsuel} JO UOITLIUBWINOOP
aY3 pue 'si03e4981iJ21 POO|q WOy poojq
4O U0[309]|02 8Y3 ‘U01309]|00 8|dwes poo|q
paijuapl ul punoy4 a1am sjuawaaoidwi Juediudis 'sio3ndwoo
2JoM JudwWwanoidwl Jejlwis *(1L000" S d) a3ep ul sem xyoed playpuey
loj seaJe ay3 pue |age| A3jiqiredwod ay3 payojew pue A3ojouyoel
ysnoye ‘aon3oeid yoed poojg ay3 uo Jaquinu Jiun pue 2poo Jeq (9002
uoisnjsuely dnoJ3 poojq ay3 yey3 Suosyd ul %00} A3ojouyoay BuIAjoAul WBYSAS "e 38 salne()
panoidwi waisAs 0] %8 WOy SUIpN|oul ‘Wa3sAs 01U0IOB|d 9p09 Jeq Jo 01U0J109|9
uolyeodlyi3uapl ay3 Jo uolonpoiiul ay3 Suimojjo  uolyejuswa|duwil A3ojouyoey SU01309||00 ue Jo uoljeneAs  [ejuswiiedxa 900g/selreq
1000'S  3ualyed apoo Jeqy punoy a1om sjuswanoidwil Juedlyiusis  1934e SA aiojeg opoo Jeq o|dwes g - 83} pualxe 0 -1send MN epuBWY
(20'=0d %0 'sA %9'¢) dnoi3 gins 2y}
Ul uof3oa4ul punom jo Aousnbaly 1ojesi3 ‘uoisnjsuesy
Ajpueoiylugis e sem a1ay) ‘uoisnjsuely Dgy (0gy) |192 poojq
uo1309Ul punom 21ua30]|[e 9AI9094 J0U PIP Oym sjudired uj pai ojuadoje
Jo Aouanbauy ‘uoisnjsuely Dgy aAlresadolsod Jjo Sunuanaid
193ea13 e 2AI301paid J0U Sem UoIshjsuel} NS eyl ul uoisnysuesy
Y3IM pajeloosse aq pamoys sisA[eue a|qeleAl}nW I9ASMOH (gns) poolq (6661
Aew pue poyzew (G0 > d'suun Gg'L F 80'L 'SA 0G'L F 98°0) [eunseIpaw “le 30 Apog)
UOIJeAIaSU0D  gINS SUIAI9D91 JOU 9SOY) UBY) UOISNysuel) pays jo Ayajes
poojq e se 0gY Jo sawn|oA Jamo| Ajjuesiiudis uoisnjsuely 661 pue Aoeolyjo  [euswiadxa 6661/0
c0"  dAROdYBUlSIGNS PeY GNS Y3IM pasnjsuely sjuslied gINS ON ans  siuened/lg -166} dy3 sulwexs 0| -isenQ vsn uowis Apog
d awo93nQ sSuipui4 uosiedwo)  UOIIUBAIBIU| s|dwes uoneing aA1323[qo ugisaqg A13uno)d J1eapsioyiny 3sii4
Juonre|ndogd

(penuriuo)) 3opdwiy 1y pup suolIuaAISIU| A3940S UOISNJSUDI] JO S811068100

‘¢9|qel

293



Dehghan Nayeri et al. Transfusion Safety

(panupuoy)

‘uoisnjsuely Jo3je (Ge-8g) skep

6¢ 40 uelpaw e (89-01) 1/3 0G Aq pue
uoisnjsuely Jayge Yy ¢ (Le-1z ¥ol) /3
9¢ Jo uelpaw e Aq paseaJoul uiqo|SoweH
(5:9-0 10 %G'£6 PopPIS-2UO) UoIsnysues}

©OLY pooj|q pi0d ay3 Aq pasned Ajulelsao
uejeyes-qns 1o A|qeqo.d aq 03 SJUSAS 9SI9APE 9SaY3 JO “eIWIBUE 9I9ADS
uluaip|iyo  auou padpn(|jaued adxa jJuspuadapul uy Yum ualp|iyo
uluoisnysuesy (0} = u) BulWOA pue ‘(g| = u) sso| 3y3iom ul uoisnysuely (s102
10} poojq 40 99In0s ‘(4] = U) elWBUE 2JOM SIUSAS BSIOAPE uojsnjsuely uolsnjsuely poo|q “le 3o |[esseH)
Krejuswa|ddns Juanbaiy 3sow ay3 SjuUaAS asIaApe |]9o poojq pal  poojq jusdin 8002 p109 jo Aoeolye
jueodwi ue 8q 6 PeY (%8/) £ pue SJUaAd asIaApe pJ09 [edljiquin ue 3uipaau -/002 pue Ayoges  |ejuswiiedxa 02/IlesseHM
1000" > p|N02 poo|q p10d SNOLIBS Ud) pey uaip|iyd (%g1L) ua ] olpuado|ly  ualp|Iyo gL 91 55955 0| -1send eAuay]| J9AIIO
(eg=d'%v
'SA ) A}I|e3I0W Ul 90USJJ4Ip OU SeM iay |
(10'=d 'Aep | "SA g) Hun 21ed dAISUSIUI
pue (,00 =d 'skep / sA g) [e3dsoy
ay3 ul sAep aJow juads dnou3 esaq|
‘Ae3s jo a3 ul sauaiyed ‘sI0AIAINS 404 [LO00 >
yaBus| pauadnioys  d'(9°e-G'}) g'g=o0l3es sppo] uoiesijdwoo
pue suolyedldwod e dojoAap 03 1030y XSl Juspuadapul ‘pasnysues)
paseaiosp ue Sem uoisnjsuel) e SUIAI90a) Ajjesaq|
Y3IM pajeroosse aq ‘sisAjeue ayelreAl3nw uQ (1000 =d 21oM oYM 8soy3
Kew pue sjusiyed ', 2€ "SA gG) suol3edl|dwoD |[eJano snsioA A393e13s (9102
ewineJy Ajap|a ul aiow pey dnou3 [esaqi| 8Y3 Ul Sjudlyed uojsnjsuely “le 32 Uos|eQ)
aJes aq 03 sieadde (L00O" > d) uoisnjsueiy e paAIadal SAI301IISaI B UM Apnas
uoisnjsuely dnoi3 aA13o13sal 8Y3 Ul sjuaiyed Jo JUSD uolsnjsuely uoisnjsuely e1L0g pajeas} asoy)  9AI30ads0.3al 9102
1000 > 9A130LISAY  Jad oz pue dnoid esaq ay3 ul syusiyed ||y [esaq 9A10LISY  sjusled gge -5002 aredwiod 0] reak-1y3i3 vsn /Ks|ysy'uosjaq
'3y Jo ‘uoiezi|in 9Oy pue ewse|d
'Dd Ul 9582.0U| OU pajeanal syualyed (3593
02 |043U0d £Z) 83eUOBU pUe (3593 OE |
|013u00 /G|) ouelpad ‘(3583 ||/ ‘|0I3u0d
6©/) A193Ins oelpJaed ‘(3593 2G4 '|043U0D
22S) A3ojoouo-A30jorewiay Jo sisAjeuy
(g6°=d "%+ 'SA %g-]) 9|qesedwod a1om
3uipas|q (3v) s1uaAs asIaApe pale|ai-uoisnjsuesy
jueoyludis  Jo satouanbaly ay] ‘pouad 3593 ayy ul (Lo° ‘leydsoy
ul 8seaJoul > d 'A|aA13oadsal ‘g7 'SA g-6 UedW) s3un |euoi3a. 931e|
ou Jo aAnse33ns  ewse|d sso| paAledal (L0 > d 3593 % /v e ul 90130e4d
‘a|qesredwiod 'SA |0J3U0D % $-GG) Sjualyed Jomay pue aulnol ur Ayajes
sem juaiyed Jad (2z'=d'DD¥ 20l 'SA 8-0}) pasnjsueiy pue asn ewse|d
95N DOy "Od 104 sJaquinu ueaw Jejiwis yum (0 =d 1501 pue (D0Y)
|d 4o uondope Aq %818 "SA [013U0D %,8:98) DDY PaAISOSI 91eJ3U80U0D
pajoedwi Jou alom sjuaiyed SO "pasealoap (1L.0- > d ‘0§ dno.3 1190 pa. (2102
Kyajes juaiyed 'SA 6-G) 1oddns Od Jo sAep Inq JuaIaLIp [euUOI3UBAUOD uolyeA}oeUl '0d uo |4 39193e(d "“le 30 0jewy)
pue uoijezijian j0u aJam (g =d ‘G- 'SA 8-¥) pasnjsuesy 'sn dnou3 ua3oyyed sjualyed 2102 Jo 9ouanjjul
G0 < jusuodwo) juaiyed Jad Dd 4O siaquunu ueaw ay | 0d payeail-|d 19]93€|d 16ve -1102 a3} 93enjers o 10yoD elIsny 9102/ 0ewy
d awo23InQ s3uipuiy4 uosiedwio)  UOIIUBAIBIUI a|dwes uoneing aA1303[q0 udisag A13unod 1eap/loyany 3siig
Juonyejndod

(penuriuo)) 3opdwiy 1y pup suolIuaAISIU| A3940S UOISNJSUDI] JO S811068100

‘¢9|qel

294



Florence Nightingale J Nurs 2022; 30(3): 288-300

(panuiau09)

aAIsuadxe ssa|

si pue Ae3s [exdsoy
19310y € 0} Spes)
‘aes s| pouad
anlyesadoniad

'200 =d 'dnoJ3
uolsnjsueJy 8A101ISa 8y Ul Juaired Jad
(15°261-19°9% 1D % S6) S0INe (96'681F)

L2°9L€ 'SA (6£'€02F) GE'BEY Sem

dnou3 uoisnysue.y [elaq| ay3 104 s3onpoid
poojq 40 3507 "sdnoid uoisnysuely

09y Y10q ul [enba a1om 5199440 9SI9ApE
JO 92U9PIOUl PUR S2INSBAW SWOIINO
1ay30 ||y "L+ 0 =d 'shep (1-/ ¥OI) 6 'SA
(L1—2 ¥OI) 8 uelpawi :A393e13S UOISNJSUEIY
09y 9A130LISaI € Y)m sjuaired

ul 193i0ys sem Ae3s [eudsoy Jo yydua

'syuaiyed A1edins
oe|pJed oujelpad
ul A3e3ei3s
uoisnysuesy

ainua ayy 100> d(9'%01-9'0% 10 %S6) usned $19940p eay (0gy) 1122 poojq (e10z e 30
Suunp (Ip/30°'8 Jad qw (£8F) g85g dnoid uoisnjsuesy [e3ius8uoo paJ 9A13OLIISDI 19yMeg-isen ap)
gH Jo pjoysaiyl) |elaql| 8y3 ul pue juaired Jad Jw o130ueAouoU B 4O 5309}40
Aoljod uoisnjsuesy  (0/F) 981 Sem Dgy pPasnjsuel) JO SWN|OA uolsnjsuely yum zloe pue Ayojes ayy e1L0z/1oeg
G0 > 09y 9AI3oLIsal  ueaw ‘dnoid uoisnjsuel) 9A13011ISaI BY3 U] dnoJ3 jo13u0) oAIBOLISas  sjuaied /0L -6002 oye313soAul 0] 10Y  spuepsylaN -1se9
100°
>diogo >d([gg'Lelggpuelo9g o]
0+ 0¥ ‘02l 0'%) dnoa3 jo13u00 o esoyy
uey3 Jomoj |je a1om sdnoid 3-S110d
ur(0'9'18°0) L'epue’(0 '0) 0c'(0e
‘0) 0 21om DGy [e303) pue DGy dleuadole
[e103 ‘D gy o19ua3o|je aAlyeladoRIUL
S9Yoleasal [eolul|o 40 uonndwnsuod eydes Jad Lo
a|dwes o3se| > d 10 G0 > d (%896 PUB ‘%E V8 '%E18)
pue Ja3uao3nW dno.3 |043U02 Y3 JO 8SOY3 UBY] JoMO| ‘sjuaiyed
1no Suikied alom yoiym ‘dnoid 3-S110d Ul %/ 'S/ KouaBiowe
J0j anjeA ay3 sey pue '9%,G'LG %8+ '8 24om DY |10} dnoi3 10} AjoA130a}40
pue ajgeoioesd pue Dgy dlauado|je [e103 'Ogy dleuadoje  uolrejuswa|dwil  Aousadiew] Jo pue Ajajes pasn (5102 “re3o ni)
pue ‘a|qeuoseals 4O Sa3eJ UoIFeZI|IIN 8Y) 'sdnoi3 om] ay) s,A30j0uyoe) 91008 49331 9 URD BWAYDS
‘a4es s| awayos 40 poojg sno3ojoine 4O Sa3el UoIFezI|in ay3 uolsnysuel | 102 ay3 Jayleym SLoz/n
10" > $91095 3-S110d Ul SO0UDID4IP [ED13SIIL)S OU ©J9M B3y | J9}Je SAdi0jog oAlyesado-Liad sjualyed g/ -£102 o3enjeAs o 10¥ 'UIYD Suix-aq
'suolsnysues) Jo
‘syipne uoiyejuswajdwiaid ay3 uoljesjsiuiLpe
U1 (06/89) %9. Y3m pasedwod ‘apispaq apispaq
juaiyed ay3 Je pajonpuod 3uldq S}29Yd ay3 senodwy
40 (08/08) %001 Mes a1em1jos-A1a es uoljesjsiuiupe
juaired pue A30jouyoa3 spooieq poojq ul 3sisse
Buies uelensny az ay3 ‘Apueniodw) (08/6.) %66 03 03 paudisep
ue ul uolyesljiauapl (06/8%) %8¥ Woly paroidwi SpUBGISIIM 21eM140s
jonpoud 03 Se3 Ayljiqiredwod ay3 uo | Juaiyed uol3eol413uap!
poojq pue jusiyed 40 BulouaIa}a1-55040 BY3 pue (08/S/) juaiyed
40 %9342 8pispaq %16 01 (06/2€) %9€ Wouy paroidw Y3m pauiquiod
oy senoidwl  pueqisum s,juaired ay3 Yi3Im uoiyesiiauapl A3ojouyoay
Kpueoyyiudis s,3uaiyed ay3 Jo BuIOULI9J01-SS0ID spooJeq
a1emjos-Aya es ayy ‘Apepiuis (08/52) %6 031 (06/15) syuow 91eM1yos (ag) reuoisuswip (e102
juanzed  9,/G woly paroidwi uoiyeslijusapl jusiied < pade sjuejul -Kyoyes saposida -0M} JO "le 30 J9|IN)
pue A30jouyoel [eqJan 'aA13ISOd 99130rId UOIFRIISIUIWPE SA Syjuow juaiyed pue uolsnjsuely 1102 @snayrteyloym  [ejuswiedxe
1000 > apooJeq 4z ul Juswianoidwil Juedlyludis sem alay €5 pade sjueyul apoolteq 4z 09 -9002 ysi|qeise o -1send elleSNY Loz ollIN
d awo93InQ s3uipuiy4 uosiedwio)  UOIIUBAIRIU| a|dwes uoneing aA1303[q0 udisag A13unod 1eap/ioyany 3siiq
Juonyejndod

(penuriuo)) 3opdwiy 1y pup suolIuaAISIU| A3940S UOISNJSUDI] JO S811068100

‘¢9|qel

295



Dehghan Nayeri et al. Transfusion Safety

‘uoisnysues} 03Ne = |\ 'W9ISAS UOIJROIJIIUSPI O1U0IID3]9 =S| ![|90 ool pal payoed =0gyd
'L0g-4o1ued ua3Axo paseq-ulgo|3oway=00gH !$91eJ1UddU0D ||90 Pai=DDY 'S$91eJIUS0U0D 13j9re|d =04 ‘uolreAlnoeul usdoyled=|d poo|q [eulISEIPAW PAYS=gNS DUIDIPaW UOIS
-njsueJy pue A30[|01eWdBYOUNWIWI JO 9DIAIDS = | IN|S ‘9SBaSIP |[90 9])1S = QDS 'SI9PIA0I] 21edy)jesaH pue s[e3idsoH Jo pJeog Uol1elpalody [euolleN =HgyN ‘WaisAs 3uinodal A1oes =SYyS

‘Ayyedojn3eoo
olrewines} 3uionpai

'sdnoi8 Juswiyeasy

23 U9aM3aq S90UID44IP JUBDIHIUSIS

J9Y30 OU pUNO4 S|9POW d|qeleAl} NN
(81°0-00°0 '[eA193Ul @OUBPIUOD %56 (L0'0

ulrjljeuaq e ‘ol3el SPPO) POO|q B|OYM ‘Ysaly BUIAID0DI ‘Buiyes
19JU09 03 SWdS dnoi3 ay3 ul uowiwod sso| Ajuesiiudis Pa1IWI|-904N0Sal (5102
Suines paywi| sem Ayyedo|nSeoo ojyewinel | ‘[eAlse uo ' Ul pasn pooj|q “le 39 uainy)
-90In0Ssal e u| sylo14ep aseq pue ‘Hd ‘ainssaid poojq uojsnjsuely s|oym 'ysaiy sisAjeue
pooj|q ajoym ‘'ysaiy Jamo| pue sSS| Jay3iy oAey 03 pajou sem ‘(/loww  poojg-sjoym saln(ul zloe jo Ayojes ayy  oApoadsoslal S10z2/d
50 > Jo asn Ajues ay | pooj|q ajoym 'ysaiy Suiaieoal dnoid ay | 0'G)1P/3 08 'ysauj Alrea 9|1eq 68 -0102 ozAjeue o V ueisiueysjy  ueyjeuor ‘usiny
0c-O0gH
J0syun o}
03 dn y3m payeasy
uaym uoisnjsuesy
pioAe Ajajes
Kew paau [eoluljo
21eJopow YiIm pjo
sreak 0g> sjuaiyed
'JISASMOH "suole
102-008H Aq
padeuew aq jou
pInoo yey3 syuaiyed QoueRqUI]
03 paye|os| SIY3 03 PAINQLIIUOD JUBWIIEDI}-IopUN
Sem pue Juawieasy pue PeojIaA0 SWIN|OA ‘(sieak 08<)
-Jopunpue 83y (299'0~0GG 0 W] SIUSPIUOD %G6)
'PEOJIBAO BWIN|OA G09'0 =MW B YlIM +£¥ SNSISA YH 104
‘a3e juaiyed (L°0 'SA £9°0) 12y31y Sem doUapIOUl DY}
03 payejal Aoyl sealaym (8GG°0-1 810 HWi| ©2UBPIHUOD ‘uolsnysuely
pue ajgqeioAejUN %G6) 615°0=MIA e pue juaijed aAlyesadouad
sem sisAjeue /SIUDAD 9SI9APE SNOLIBS ({71°0) [BD13USPI ayeulwWI|e Jo/pue
Kyajes (Y 'sa pey -£Y snsian HH (¥65°0-825°0 2onpal Ao es
H) swie usamiaq 10 G6) L9G0=MIN Yum (10" > d pue Loo’ 01 (L02-008H)
ay] ‘s309lgns > d) swe Y snsIaA H dy3 Ul Joy3iy aiom L0g-JeLreo
40 Ajuofew juaiyed Jad (GZ'0 'SA GE°0) (STVS) SIUaAd ua3Axo paseq (8002 “Ie 30 4yer)
93 Ul UOISNJSUBI}  9SIDAPE SNOLIDS PUe (88°G 'SA /'8) SIUSAD qH -uigojSoway
pajeulwls 9S19APY "UOISNJsuel} OgYd PapIoAe  SA (7/j0Wiw 8'9) Jo Ayijiqe 800¢/S
S0 > 102-00gH  wue H ay3 ulsjuaied JO %16 JO [2303 VY P/3 801 aH 102-00gH  swuened 69  S}eem g ayy Apnis o) 104 vsn uey3euor ‘iyer
d awo93InQ s3uipuiy4 uosiedwio)  UOIIUBAIRIUI a|dwes uoneing aA1303[q0 udisag A13uno)d 1eap/loyany 3siiq
Juonyejndod

(penuriuo)) 3opdwiy 1y pup suolIuaAISIU| A3940S UOISNJSUDI] JO S811068100

‘¢9|qel

296



Florence Nightingale J Nurs 2022; 30(3): 288-300

Table 3.

=4)

Risk of Bias Assessment in Randomized Control Trial Studies (n

Bias in
Selection of

Bias in

Bias Due
To Missing Measurement

Bias Due To

Bias Arising

Deviations

from the
Randomization from Intended Outcome

Overall

the Reported

of the
Outcome

First Author/

Year

Bias

Data Result

Interventions

Title or Objectives Process

Country

China

Low risk Low risk Low risk Some

Some concern

Low risk

Randomized Controlled Study on Safety and Feasibility
of Transfusion Trigger Score of Emergency Operations

De-Xing
Liu/2015

Gast-

concern

High risk

Low risk Low risk High risk

Some concern

Low risk

Safety and effects of two red blood cell transfusion

Netherlands

strategies in pediatric cardiac surgery patients: a

randomized controlled trial

Bakker/2013

Low risk Low risk High risk

Low risk

High risk

High risk

HBOC-201 as an Alternative to Blood Transfusion:

USA

Jahr, Jonathan

S/2008

Efficacy and Safety Evaluation in a Multicenter Phase |lI

Trial in Elective Orthopedic Surgery

was that human errors that significantly reduced blood trans-
fusion safety (Miller et al., 2013; Ugwu et al,, 2020; Uriz et al,
2011). The other half of the included studies were on using
alternative methods and products, and hemoglobin thresholds,
as a transfusion indicator (Auten et al,, 2015; Body et al., 1999;
de Gast-Bakker et al., 2013; Deleon et al.,, 2016; Hassall et al.,
2015; Jahr et al.,, 2008; Liu et al,, 2015; Rhee et al,, 2015).

As demonstrated in Table 2, some of the analyzed studies sug-
gested that using a central database and computer systems
could help increase the patient safety and prevent the com-
plications of blood transfusion (Bennardello et al., 2009; Harm
et al, 2014). The results of a study by Harm et al. (2014) on the
safety of blood transfusion in patients with sickle cell disease
showed that using a central database that involved patients’
history and serology test results could help in improving the
safety of transfusion and in preventing the onset of delayed
hemolytic transfusion reaction in these patients (Harm et al.,
2014). Bennardello et al. (2009) suggested that using a “secure
blood" system containing patients’ previous transfusion data
could prevent ABO blood group errors. One of the key strengths
of a secure blood system is identification of patients using their
fingerprints or wristband barcodes. In particular, it can be very
beneficial in unconscious patients who cannot be identified
(Bennardello et al,, 2009). In line with the results of this study,
Vesga, Miguel A. and Maria Azkarate (2021)(Vesga & Azkdrate,
2021) concluded that utilizing modern devices, including com-
puter systems, patient information databases, and wristband
barcodes, led to higher safety and efficacy during blood com-
ponent transfusion.

One of the extracted articles was on pathogen inactiva-
tion technology; it assessed the efficacy of this technology
for other blood components (Amato et al., 2017). This study
illustrated that the technology had no significant effect on
transfusion safety. These findings contrast with the results of
a review study done by Luca Galli1 et al. who concluded that
using pathogen inactivation technology was associated with
higher safety in terms of inactivation of most clinically rele-
vant pathogens, reduction of the risk against unknown patho-
gens, and inactivation of residual lymphocytes in the product
(Galli & Bruschi, 2020). Further studies should be conducted
in order to support or reject the efficacy of this technology in
this regard.

In terms of hemoglobin thresholds and other transfusion
indicators, three studies were retrieved. One of them aimed
to evaluate whether or not the scheme called "Transfusion
Trigger Score of Emergency” could be safely used for the iden-
tification of the trigger point of blood transfusion in emergency
patients (Liu et al., 2015). It was concluded that this scheme
increased the safety of transfusion compared with doctors’
experience-based assessment for starting the RBC transfu-
sion. Two other articles compared the effect of a restrictive
and a liberal transfusion strategy on patient safety and health
outcomes (de Gast-Bakker et al,, 2013; Deleon et al,, 2016).
Although the hemoglobin thresholds, as a starting point of
transfusion (Hb 7.0 g/dL and 10.0 g/dL vs. Hb 10.8 g/dL and
8.0 g/dL), and the study population (adults vs. pediatric) were
different in these two studies, both studies revealed that the
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restrictive RBC transfusion policy was safer, led to shorter
hospital stay, and induced less complications. Contrary to the
results of this study, Curley et al. 2014 and Desjardins et al.
(2012) yielded that there was no sufficient evidence confirm-
ing the best strategy (restrictive or liberal). This discrepancy
can be attributed to the differences in the number of included
articles, so further systematic reviews are necessary to deter-
mine the optimal transfusion strategy.

Considering alternative methods and products, two studies ana-
lyzed the transfusion of autologous shed blood collected through
the chest tube. In a study by Rhee et al. (2015) it was concluded
that transfusion of patient’s shed blood collected through a chest
tube was safe, lowered the need for allogeneic transfusions, and
decreased the hospital costs. These findings are in contrast with
the results of a study by Body et al. (1999) who reported that trans-
fusion of shed mediastinal blood after cardiac surgery was not
effective and increased the risk of infection. On the other hand,
Rhee et al. (2015) demonstrated that the risk of infection was rare
following transfusion of shed mediastinal blood. Further studies
might be needed on this matter. In addition to what is mentioned
above, there are some other challenges and achievements in
patient safety during the transfusion of specific blood products.
Jahr et al. (2008) studied hemoglobin-based oxygen carrier-201
(HBOC-201) efficiency and its side effects. Their results showed
that HBOC-201 had many negative effects on patient safety and
was unsafe for transfusion, especially in older patients.

Another alternative method was cord blood transfusion, which
was addressed in an article by Hassall et al. (2015). They analyzed
the safety and efficacy of allogeneic umbilical cord red blood cell
transfusion in children with severe anemia (Hassall et al.,, 2015).

It was revealed that transfusion of sedimented red blood cells
from umbilical cord donations was safe and it was associated
with no serious adverse events. Bianchi et al (2018) published a
systematic review, which is in line with the results of this study
(Bianchi et al.,, 2018). They revealed that despite various draw-
backs, including cord blood contamination by maternal blood,
this practice was safe and could reduce the exposure to allo-
genic adult RBCs. Furthermore, the whole-blood transfusion
was another recommended method that was analyzed in one of
the included articles (Auten et al,, 2015). In the aforementioned
study, it was demonstrated that early use of fresh whole blood,
particularly in a resource-limited setting, was safe and reduced
the risk of some complications, such as traumatic coagulopathy.
Malkin et al. (2021) conducted a systematic review on this issue.
They revealed that administration of fresh whole blood was a safe
method and carried significant logistic benefits. Further high-
quality studies are suggested in this regard.

Conclusion and Recommendations

Different approaches used for enhancing safety of blood trans-
fusion were reviewed. Based on the findings, it can be con-
cluded that human errors regarding blood transfusion can be
decreased by using technology and computers. In addition, it
also suggested that some alternative blood transfusion meth-
ods be used in a cost-effective way, without any serious adverse
events. However, high-quality research on these methods is

needed. An awareness of these advantages and limitations is
recommended for healthcare providers and policymakers while
implementing new systems during a vital process like blood
component transfusion. Based on the analysis, it is argued that
by using technology and computers, we can reduce the human
errors and the issues caused by these errors.

More information about this systematic review according to the
PRISMA 2020 Checklist is provided in Supplementary Table 1.
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