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Abstract 

Introduction: Haematological malignancies (blood cancers) include leukaemia, lymphomas, and myelomas. These cancers 

arise from genomic mutations affecting blood-forming tissues or immune system cells often leading to chronic anaemia 

resulting from the malignancy alone or its treatment regimens. Various treatment modalities can be imposed including, red 

blood cell (RBC) transfusions. Patient outcomes, which may be measured by survival rates, quality of life (QoL), and the risk 

of complications related to transfusions, can be influenced by transfusion strategies. Current guidelines emphasise tailored 

approaches that consider the patient’s overall treatment plan, haemoglobin levels, and clinical condition. 

Methods: Articles that included paediatric subjects from 0-18 years old and diagnosed with any subtype(s) of leukaemia and 

underwent any method of RBC transfusion strategies were included. The review adhered to the Joanna Briggs Institute 

methodology for conducting scoping reviews, and the PRISMA-ScR extension for systematic reviews and meta-analyses. 

Following a search strategy across multiple databases, 6 papers were identified and included in the review. 

Results: From the six included articles, two articles focused on liberal RBC transfusion strategies and three articles on 

restrictive and liberal RBC combination transfusion strategies. Results from the included articles reported lesser mortality 

rates in paediatric administered with liberal transfusion strategies. Evidence relating to QoL outcomes was not substantially 

reported across the included articles. 

Discussion: A liberal RBC transfusion was the commonest undertaken approach in paediatric subjects across the included 

articles. Nair Manjusha et al., 2018, Kerri Nottage et al., 2013, and Robitaille et al., 2012 concluded that a liberal RBC 

transfusion strategy was most effective in comparison to restrictive strategies. Most articles reported that a liberal RBC 

transfusion strategy resulted in less mortality. QoL was not substantially mentioned across the articles. Due to the limited 

number of articles, results are unclear regarding which strategy is most appropriate. 

Conclusion: Results of this review present inconclusive findings regarding which strategy is most appropriate in the 

management of paediatric subjects diagnosed with haematological malignancies. Although a liberal transfusion strategy 

reported lesser mortality, increasing literature which rectify the limitations observed across the included articles is required. 
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Introduction 

Leukaemia (Leukemia) refers to a group of 

malignancies of the blood and bone marrow [1]. Leukaemia 

occurs when a single, abnormal haematopoietic stem cell 

replicates and produces large numbers of identical or 

‘clonal’ cells [2]. Haematopoietic stem cells (HSCs) are 

housed in bone marrow structures and employ a 

hierarchical function in producing blood cells and 

controlling inflammation. In subtypes like Acute Myeloid 

Leukaemia (AML) and Chronic Myeloid Leukaemia 

(CML), HSCs mutate and initiate a new generation of 

leukaemic stem cells, commencing the progression of the 

disease. These leukaemia stem cells self-renew, which may 

cause the disease to return even after treatment has been 

administered. The classification of leukaemia has been 

divided into four major subtypes, which depend on whether 

the disease is acute or chronic in nature and also based on 

which white blood cell (myeloid or lymphoid) has been 

mutated [3]. These subdivisions target different types of 

blood cells within the bloodstream. Leukaemia is 

subcategorised based on ‘morphology, immunophenotype, 

cytogenetic and molecular abnormalities’ which are 

attributable to the respective subtype [4]. There are five 

main subtypes, which include: (i) Acute Lymphocytic 

Leukaemia (ALL), (ii) Acute Myelogenous Leukaemia 

(AML), (iii) Chronic Lymphocytic Leukaemia (CLL), (iv) 

Chronic Myelogenous Leukaemia (CML), and (v) Chronic 

Myelomonocytic Leukaemia (CMML) [5]. 

Leukaemia can frequently result in malignant cells 

occupying space within the bone marrow and adversely 
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impact normal blood cell production. As a result, RBC 

transfusions are administered to restore RBC and blood 

volume. RBC transfusions also aid in relieving anaemic 

symptoms in patients with leukaemia, such as, pale skin, 

fatigue, and shortness of breath. Due to these unique 

clinical manifestations and myelosuppressive chemotherapy 

treatment, maintaining a higher haemoglobin level in this 

patient population may be more effective than the standard 

strategy of maintaining a haemoglobin level of 70 g/L in 

improving QoL outcomes [6]. 

Leukaemia across the paediatric demographic accounts 

for approximately 33% of all new cancer cases for 0-14 

year-olds and accounts for 31% of all reported paediatric 

deaths [7]. The incidence of childhood leukaemia can 

originate from genetic factors, environmental and chemical 

exposures, and altered patterns of infection during crucial 

stages of development [8]. paediatric leukaemias are 

typically diagnosed within the first year of life [9] and are 

rare entities, with fewer than 5,000 cases in the US each 

year [10]. Paediatric patients presenting with leukaemia are 

largely treated with chemotherapy and stem cell transplants 

of the bone marrow. Intravenous transfusions of stem cells 

from the blood and bone marrow from healthy donors are 

utilised alongside extensive radiotherapy and chemotherapy 

to eradicate abnormal cell production [11]. 

The life expectancy of paediatric patients with 

leukaemia is up to five years after diagnosis [12]. The five-

year survival rate is accepted as a method by which cancer 

outcomes are measured in this population. Patients 

diagnosed with ALL have a 90% survival rate over five 

years, while paediatric patients with AML have lower 

survival outcomes between 60-70% [13]. For paediatric 

patients with leukaemia, QoL measures can be adversely 

impacted. Previous studies on ALL patients, both during 

treatment and in long-term survivorship, have shown that 

many experience reduced health-related quality of life 

(HRQoL), with some reporting persistent challenges years 

after treatment ends [14]. 

As RBC transfusion strategies are critical in managing 

bleeding and anaemia [15], these strategies are defined by 

the patient’s clinical condition and the haemoglobin 

thresholds used to guide when a patient is transfused and 

mediate the level of blood and what blood components a 

patient receives [16]. Transfusions of healthy blood expose 

the patient to ‘soluble and cell-mediated alloantigens, 

cytokines, and other cellular components’ [17]. There are 

two main RBC transfusion strategies evaluated across the 

literature: (i) liberal strategies and (ii) restrictive strategies. 

A restrictive transfusion strategy seeks to maintain a  

lower haemoglobin level, usually between 7.0 g/dL and 9.0 

g/dL, whereas a liberal transfusion strategy aims to 

maintain a higher haemoglobin level between 9.0g/dL and 

10.0 g/dL [18]. 

Across the literature involving adult subjects, 

restrictive strategies are more commonly observed as more 

applicable across various care environments and can be 

favoured for improved patient outcomes in comparison with 

liberal strategies, although little is known about their 

applications among paediatric subjects [18, 19]. Several 

considerations need to be assessed when transfusing 

paediatric subjects, such as age, clinical stability, 

underlying health conditions, neurodevelopmental status, 

oxygen requirements, anaemia metrics, and other risks to 

undergoing transfusions [20]. 

RBC transfusion strategies may significantly affect 

QoL and survival outcomes in paediatric patients with 

leukaemia due to their role in managing treatment-related 

anaemia and improving oxygen delivery to tissues [21]. 

Optimal transfusion practices can help reduce fatigue, 

enhance physical functioning, and support overall well-

being during intensive therapy [22]. Although overly liberal 

or restrictive transfusion thresholds may carry risks, such as 

increased exposure to transfusion-related complications or 

inadequate symptom management, respectively [23]. 

Tailoring transfusion strategies to individual paediatric 

patient needs may play a crucial role in both short- and 

long-term outcomes. 

Therefore, a scoping review focusing on QoL and 

survival outcomes in paediatric patients is apt and is the 

crucial first step in assessing whether RBC transfusion 

strategies influence paediatric outcomes. 

 

Objectives 

1. Which RBC transfusion strategies are undertaken 

in paediatric patients (0-18 years old) diagnosed 

with any subtype of leukaemia? 

2. Which RBC transfusion strategy is associated with 

increased survival rates in paediatric patients  

(0-18 years old) diagnosed with any subtype of 

leukaemia? 

3. Which RBC transfusion strategy is associated with 

increased QoL in paediatric patients (0-18 years 

old) diagnosed with any subtype of leukaemia? 

 

Materials and Methods 

2.1. Protocol and Registration 

This scoping review was conducted in accordance with 

the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA-ScR) [24] guidelines, as well as 

the Joanna Briggs Institute guidance for scoping reviews 

[25]. These items can be acquired through the supporting 

web addresses: 

https://www.prisma-statement.org/extensions 

https://jbi-global-wiki.refined.site/space/MANUAL/ 

355862497/10.+Scoping+reviews 

Additional registration for this scoping review was not 

required. 

 

2.2. Eligibility Criteria 

The PCC framework was applied to classify 

appropriate data sources for eligibility in this scoping 

review, before implementing a specified search strategy. 
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2.2.1. Inclusion Parameters 

1. Population: paediatric patients diagnosed with any 

subtype(s) of leukaemia. For the scope of this 

review, paediatric subjects are characterised as 

human beings between the age of 0-18 years old. 

Data sources that report on both adult and 

paediatric populations will require the latter to be 

independently reported. 

2. Concept: Articles which report on any method of 

RBC transfusion strategy(ies). 

3. Context: Articles must report at least one of the 

following: (i) types of transfusion strategies within 

the target population; (ii) reports of liberal or 

restrictive RBC transfusions in paediatric patients 

diagnosed with leukaemia; (iii) QoL or survival 

rates of RBC transfusion strategies in the 

management of 'paediatric patients diagnosed with 

leukaemia. 

4. Other: Articles published in the English language 

that were available for reviewal between the 

01.01.25 and 10.02.25. 

 

2.2.2. Exclusion 

(i) Articles which report on paediatric patients without 

leukaemia or paediatric patients with leukaemia not 

undergoing any RBC transfusion strategies (ii) Articles that 

refer to adult demographics (iii) Articles which primarily 

assess alternative treatment regimens in the management of 

this patient population. (iv) Articles which are published in 

any language apart from the English language. (v) Any 

article which fails to align with the objectives of this study. 

 

2.3. Information Sources 

The following databases were searched for relevant 

literature: PubMed, Cochrane Library, MDPI, Wiley, 

Elsevier, and Taylor & Francis. 

 

2.4. Search 

A preparatory search of Google Scholar was conducted 

to map the size and scope of the available primary, 

secondary, and grey literature on the subject prior to 

developing a search string. A series of keywords were 

applied in this process outlined in – ‘2.3.1. Keywords used 

in initial search of Google Scholar’. Once the search string 

was developed, it was trialled in both Google Scholar and 

PubMed and was amended as necessary. Once the search 

string, ‘2.3.2. Complete search string,’ was developed, 

comprehensive searching was conducted across PubMed, 

Cochrane, MDPI, Wiley, Elsevier and Taylor & Francis and 

results were reviewed for inclusion. 

 

Table 1. Keywords used in initial search of Google Scholar 

Population Parameters Paediatrics with Leukaemia (<18) 

Timeline Parameters None 

Language Parameters Only articles published in English 

Keywords Red blood cell transfusions, paediatrics, leukaemia, quality of life, survival 

 

2.4. Complete Search String 

("red blood cell transfusion" OR "RBC transfusion" OR 

"blood transfusion") AND ("paediatric leukaemia" OR 

"pediatric leukemia" OR "childhood leukaemia" OR 

"childhood leukemia" OR "acute lymphoblastic leukaemia" 

OR "ALL" OR "acute myeloid leukaemia" OR "AML") AND 

("transfusion strategy" OR "transfusion threshold" OR 

"transfusion practice" OR "transfusion protocol") AND 

("quality of life" OR "HRQoL" OR "health-related quality of 

life" OR "well-being" OR "functional status") AND 

("survival" OR "mortality" OR "overall survival" OR "disease-

free survival" OR "treatment outcome" OR "clinical outcome") 

 

2.5. Selection of Sources of Evidence 

Comprehensive database searching was conducted 

from 01.01.25 – 10.02.25. For all searching results, 

subsequent works cited and recommended articles were 

evaluated for relevant information for inclusion in this 

review. A phased process was adhered to and aided the 

selection of sources of evidence process. 

Phase 1 - Identification: All databases were extensively 

searched, with all resulting articles alphabetically arranged in 

Microsoft Excel in order of author and year. 

Phase 2 – Screening: From the database search, the 

titles and abstracts of all resulting articles were evaluated 

for eligibility in the review. Articles were directed to phase 

3 of the sources of evidence selection process if an abstract 

wasn’t obtainable. 

Phase 3 – Eligibility: Selected articles that were likely 

eligible after title and abstract screening continued to be full 

text evaluated. A mentor at the URNCST Journal mentored 

paper initiative was consulted in cases of uncertainty in 

relation to article eligibility. 

Phase 4 – Inclusion: Complete documentation of all 

articles that were deemed eligible were logged on Microsoft 

Excel and included in this review. 

All four phases of the selection of sources of evidence 

process were conducted by a novice researcher studying the 

BSc Public Health Sciences, UCC. 

 

2.6. Data Charting Process 

All articles selected for inclusion were evaluated 

independently and information that is relevant to the 

objectives of the review was extracted during the data 

charting process. Pertinent information and data chosen for 

inclusion will be charted with the utilisation of extraction 
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tables. Extraction tables will organise all participating 

information clearly. 

 

2.7. Data Items 

Extraction tables were utilised to clearly collate all data 

obtained across each research article. A summary of 

information related to the population itself, and the design 

features of each research paper was presented in the first 

extraction table. A second extraction table will summarise 

all information regarding specified RBC transfusion 

strategies and categorised data across all studies. All 

included extraction tables related to each objective stated at 

the beginning of this scoping review. 

 

2.8. Synthesis of Results 

The summarisation and charting of included data 

sources and relevant information was executed precisely 

to ensure that results are clearly assembled. Collation and 

summarisation of available data reflected the most 

appropriate method of data synthesis, as every article 

recorded its results differently. The synthesis of results 

was organised according to the objectives of this review. 

 

Results 

3.1. Selection of Sources of Evidence 

The completed searching strategy is depicted in Figure 1: 

PRISMA Flowchart below. Overall, a total of 66 resulting 

articles were identified during the search of PubMed, 

Cochrane, MDPI, Wiley, Elsevier, Taylor & Francis. All 

resulting articles were imported to Microsoft Excel where 5 

duplicates were removed. 61 articles underwent title and 

abstract screening with 24 articles excluded at this point. 37 

articles underwent full-text investigation, and 31 articles 

were subsequently excluded. Overall, 6 articles were 

included in this review. 

 

Figure 1. PRISMA Flowchart [24] 

 

3.2. Characteristics of Sources of Evidence 

The scoping review included 6 articles, including three 

research reports, one observational study, one clinical trial, 

one randomized pilot, and one respective study. The articles 

included were published between 2012-2024 and had a 

wide geographical range. Articles originated in India, USA, 

Canada, Poland, and Jordan. The majority of included 

articles recruited their subjects from universities and/or 

medical centres. Varying sample sizes were observed 

across the included articles, with the smallest sample size 

consisting of 6 subjects and the largest sample size 

consisting of 982 subjects. The age range across the 

included articles ranged from 0-18 years old. In-depth 

characteristics can be found in Table 1 below. 
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Table 2. Characteristics of Sources of Evidence  
Author and year Geographical 

characteristics 

Subject source Time 

range of 

data 

collection 

Study 

design 

Number 

of 

subjects 

Age of included 

subjects (Y = years) 

1 Nair Manjusha et 

al., 2018 [26] 

Trivandrum, 

Kerala. India 

Departments of 

Pediatrics and 

Transfusion Medicine, 

Regional Cancer 

Centre 

January-

August 

2016 

Observationa

l Study 

66 1-14Y 

2 Robitaille et al., 

2012 [27] 

Canada Canadian Blood and 

Marrow Transplant 

Group 

NR Clinical Trial 6 1-18Y 

3 Kerri Nottage et 

al., 2013 [28] 

Tennessee, 

United States of 

America 

St. Jude Children’s 

Research Hospital (St. 

Jude) 

1962-

2004 

Research 

Report 

982 5-10Y 

4 Malgorzata 

Sawicka-

Zukowska et al., 

2024a [29] 

Bialystok, 

Poland 

Department of 

Pediatric Oncology 

and Hematology, 

Medical University of 

Bialystok, Jerzego 

Waszyngtona 17, 15-

274 Bialystok, Poland 

January 

2010-

December 

2019 

Research 

Report 

551 0-18Y 

5 Malgorzata 

Sawicka-

Zukowska et al., 

2024b [30] 

Bialystok, 

Poland 

Department of 

Pediatric Oncology 

and Hematology, 

Medical University of 

Bialystok, Jerzego 

Waszyngtona 17, 15-

274 Bialystok, Poland 

January 

2010-

December 

2020 

Research 

Report 

88 0-18Y 

6 Khaldoun 

Alkayed et al., 

2013 [11] 

Al-Jubeiha, 

Amman, Jordan 

Department of 

Pediatrics, King 

Hussein Cancer 

Center 

2007-

2009 

Respective 

Study 

120 <19Y 

NR: Not reported 
  

 

3.3. Results of Individual Sources of Evidence 

Variation existed between the included articles 

regarding the transfusion criteria and exact transfusion 

protocols utilised across the sample populations. 

Transfusion criteria refer to specified haemoglobin levels 

which determine how many units of blood are transfused, 

while the transfusion protocol aims to optimise patients’ 

QoL outcomes. Many articles reported on some type of 

quality of life or survival rates assessment. 

 

3.4. Synthesis of Results 

Leukaemia type 

Six of the included articles stated which subtype(s) of 

leukaemia the subjects had. ALL and AML were reported 

in five of the six studies, MDS was reported in one of the 

six articles, and CML was subsequently reported in one of 

the six studies. 

 

RBC Transfusion Strategy, Criteria and Protocol 

Two of the included articles investigated liberal 

transfusion strategies exclusively, with three articles 

looking at both liberal and restrictive. Reports from Four 

included articles stated that the criteria for RBC 

transfusion strategy were when haemoglobin 

concentration levels fell below 8 g/dL [26, 28-29, 30]. 

Four articles reported that Total transfused volume 

(mL/kg) protocols were utilized across the study subjects 

[26, 27, 29, 30]. One article reported the dosage 

prescribed to the study subjects [27]. 
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Quality of Life 

Most articles reported on some form of QoL impacts 

or survival rates among the study subjects. Variation in 

survival rates were observed across the included articles 

whereby one article reported that 5 out of 6 subjects 

were still alive at a 2-year follow-up [27], one article 

reported improved survival rates with 10 or more 

transfusions resulting in increased survival surpassing 

ten years [28], and two articles reported no significant 

difference between low/high volume of transfused blood 

on survival [29-30]. The last study subsequently 

compared the number of living subjects (n=132) to that 

of the deceased (n=13) [11]. 

 

 

Table 3. Results corresponding both objectives across the included articles: (i) What RBC transfusion strategies are 

undertaken in paediatric patients with leukaemia (ii) Which RBC transfusion strategy is associated with improved survival 

rates and/or QoL in paediatric patients diagnosed with leukaemia? 

Author & 

Year 

Leukaemia 

Subtype 

RBC 

Transfusion 

Strategy 

Transfusion 

Criteria 

Transfusion 

Protocol 

Quality 

of Life 

(QoL) 

Survival Rates 

Nair Manjusha 

et al., 2018 [26] 

Acute 

lymphoblastic 

leukaemia (ALL) 

Acute myeloid 

leukaemia (AML) 

Liberal Transfuse at 8-

10 g/dL 

Total transfused 

volume (mL/kg); 

Mean (SD) 

All leukaemia 

patients 47.82 

(41.35). 

ALL patients 

37.02 (27.58). 

AML patients 

111.25 (53.03). 

NR NR 

Robitaille et al., 

2012 [27] 

Acute myeloid 

leukaemia (AML) 

Myelodysplastic 

syndrome (MDS) 

Liberal and 

restrictive 

NR RBC Dosage: 10 

to 15 mL/kg unless 

otherwise dictated 

NR 5/6 patients still alive at 2 

years follow up. 1/6 patients 

died 6 months post 

transplantation. 

Kerri Nottage 

et al., 2013 [28] 

Acute myeloid 

leukaemia (AML) 

Acute 

lymphoblastic 

leukaemia (ALL) 

Chronic myeloid 

leukaemia (CML) 

Liberal Hemoglobin 

concentration 

falls below 8 

g/dl, or if 

symptoms of 

anemia develop 

or worsen. 

NR NR 10+ transfusions:  

5-10 years survival rate (116 

subjects) 

=>10 years survival rate 

(280 subjects) 

1-9 transfusions:  

5-10 years survival rate (82 

subjects) >10 years survival 

rate (403 subjects) 

Malgorzata 

Sawicka-

Zukowska et 

al., 2024a [29] 

Acute myeloid 

leukaemia (AML) 

Acute 

lymphoblastic 

leukaemia (ALL) 

Liberal and 

restrictive 

Hemoglobin 

concentration 

falls below 8 

g/dl 

(A) total amount of 

received blood in 

milliliters (during 

the whole 

treatment process), 

(B) total amount of 

received blood per 

kilogram of body 

weight, and (C) 

total number of 

received 

transfusion units—

episodes of 

transfusion. 

NR No significant differences in 

survival between patients 

treated with low/high 

volume of transfused blood, 

especially in the group of 

patients with ALL. Subjects 

with AML and higher 

volumes of the blood 

transfused seemed to have 

higher chances of survival 

(HR = 2.62 [low versus 

high); p = 0.1289)  
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Author & 

Year 

Leukaemia 

Subtype 

RBC 

Transfusion 

Strategy 

Transfusion 

Criteria 

Transfusion 

Protocol 

Quality 

of Life 

(QoL) 

Survival Rates 

Malgorzata 

Sawicka-

Zukowska et 

al., 2024b [30] 

Acute myeloid 

leukaemia (AML) 

Acute 

lymphoblastic 

leukaemia (ALL) 

Liberal and 

restrictive 

In most 

patients, 

transfusion was 

performed in 

cases of lower 

than 8 g/dL.  

Transfusion 

protocol 15–150 

ng/mL 

NR Transfusion parameters and 

ferritin levels had no 

influence on the survival of 

the studied cancer patients. 

Khaldoun 

Alkayed et al., 

2013 [11] 

Acute 

lymphoblastic 

leukaemia (ALL) 

NR The transfusion 

of packed red 

blood cells 

(PRBCs), 

single donor 

platelets 

collected by 

apheresis 

(SDPs), or 

fresh frozen 

plasma (FFP) 

of 10–15 

mL/kg was 

considered as a 

transfusion 

event. 

NR NR Alive: 132 subjects 

Dead: 13 subjects 

NR: Not reported 

 

Discussion 

The purpose of this scoping review was to identify, 

map and chart all available literature regarding which RBC 

transfusion strategy is most effective in increasing QoL 

and/or survival rates in paediatric patients (0-18 years old) 

diagnosed with any subtype of leukaemia. The primary 

objectives of this review were as follows: 

1. Which RBC transfusion strategies are undertaken 

in paediatric patients (0-18 years old) diagnosed 

with any subtype of leukaemia? 

2. Which RBC transfusion strategy is associated with 

increased survival rates in paediatric patients (0-18 

years old) diagnosed with any subtype of 

leukaemia? 

3. Which RBC transfusion strategy is associated with 

increased QoL in paediatric patients (0-18  

years old) diagnosed with any subtype of 

leukaemia? 

 

After comprehensive searching for articles which 

correlated with the review objectives, an overall lack of 

resulting articles that had both liberal and restrictive 

comparator arms highlighted that this is a significantly 

under-research area and signalled a need for increasing 

research conducted in this area. As a result, conducting a 

scoping review on this research question was deemed the 

most appropriate method of assessing the size and scope of 

available literature on the subject. 

Summary of Evidence 

Types of RBC Transfusion Strategies 

Across the included articles two of the six studies 

exclusively evaluated the liberal strategy, while Three 

subsequent studies out of the 6 evaluated both combination 

restrictive and liberal strategies. Due to the limited 

knowledge on paediatric patients, available information on 

the adult population was used as a comparator to map the 

size and scope of what is known about paediatric patients. 

Nair Manjusha et al., 2018 reported in their observational 

study that a liberal RBC transfusion strategy proved most 

effective in comparison to a restrictive strategy within this 

paediatric (1-14 years) population, where positive results 

were identifiable after all leukaemia patients were 

transfused with a total blood volume of 47.82mL/kg. 

Dissimilarly, the findings of a retrospective study 

conducted by Anna Waszczuk-Gaida et al., 2016 reported 

conflicting findings and stated that survival in adult patients 

with AML was significantly longer in those who were not 

dependent on RBC transfusions, however this could be due 

to these patients not being as anaemic [31]. Nair Manjusha 

et al., 2018 subsequently reported similar outcomes for 

ALL patients whose total transfused volume was 

37.02mL/kg and in AML patients who were transfused with 

111.25mL/kg of RBCs. This aligned with Kerri Nottage et 

al., 2013 whose research report stated favourability towards 

a liberal RBC transfusion strategy within the subject pool of 

paediatric (5-10 years) patients. Robitaille et al., 2012 
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clinical trial reported that five out of six patients who were 

transfused liberally were still alive at a two year follow up, 

while one out of six patients who received a restrictive 

transfusion died post transplantation within this paediatric 

(1-18 years) population. In comparison to an adult 

population, a review conducted by Erica Wood et al., 2020 

reported that among the adult population diagnosed with 

MDS, showed that a restrictive transfusion threshold 

delivered the same QoL outcomes as a liberal threshold 

[32]. The restrictive RBC transfusion strategy was reported 

within three of the included articles, in conjunction with a 

liberal RBC transfusion strategy. Robitaille et al., 2012 

clinical trial concluded that the restrictive RBC transfusion 

strategy resulted in higher mortality, with one out of six 

paediatric (1-18 years) population dying post 

transplantation. In contrast, a retrospective cohort study 

carried out by Martin David Berger et al., 2012 stated that 

restrictive RBC transfusion practices had similar or even 

better survival rates in ICU adult patients [33]. A research 

report by Sawicka-Zukowska et al., 2024 reported that both 

liberal and restrictive practices had no significant 

differences between paediatric (0-18 years) patients treated 

with low/high volume of transfused blood, especially in the 

group of patients with ALL. 

 

QoL and/or Rates of Survival 

(i) Liberal Transfusion Strategy 

The articles selected for inclusion in this scoping 

review were extensively assessed for QoL and survival 

outcomes in relation to both liberal and restrictive 

transfusion practices within the paediatric patient 

population. The first observational study by Nair Manjusha 

et al., 2018 independently reported on the liberal 

transfusion practise and concluded that no subsequent QoL 

outcome was observed amid the process of the study in 

relation to the liberal transfusion strategy. Dissimilarly, 

Kerri Nottage et al., 2013 observed in their research report 

that 396 paediatric patients receiving a liberal RBC 

transfusion had a higher survival rate compared with the 

restrictive practices. Out of a paediatric (5-10 years) patient 

pool of 396, 116 subjects had an average survival rate 

between five and ten years, while 280 subjects receiving a 

liberal transfusion survived for more than ten years post-

transplantation. This same research report stated how the 

restrictive practices saw 82 subjects survive between 5-10 

years post restrictive transplantation, while 403 subjects 

subsequently died in less than ten years. In contrast, a study 

conducted by Arturo Pereira et al., 2010 concluded that a 

history of heavy RBC transfusions among adults had been 

identified as a predictor for shorter survival. The clinical 

trial conducted by Robitaille et al., 2012 supported this by 

reporting that in relation to patient survival five out of six 

patients were still alive at two years follow up after 

receiving a liberal transfusion, while one out of six patients 

died 6 months post transplantation due to a restrictive RBC 

transfusion strategy. It is important to note that the sample 

size is small due to the fact that the study was stopped by 

the DSMB for safety concerns. 

 

(ii) Restrictive Transfusion Strategy 

In relation to QoL and/or survival outcomes for 

paediatric patients receiving a restrictive RBC transfusion, 

the clinical trial by Robitaille et al., 2012 concluded that a 

restrictive RBC transfusion strategy was higher in 

likelihood to result in mortality. Dissimilarly, a 

retrospective study conducted by Jansen AGJ et al., 2004 

stated that adults with AML being treated with liberal and 

restrictive transfusions revealed no difference in mortality 

[34]. The next research report that reported on QoL 

outcomes in relation to restrictive transfusion practises was 

conducted by Sawicka-Zukowska et al., 2024 stated that 

there were no significant differences between both the 

liberal and restrictive RBC transfusion processes between 

paediatric (0-18 years) patients treated with low/high 

volume of transfused blood, especially in the group of 

patients with ALL. This research report further stated that 

subjects with AML and higher volumes of blood transfused 

seemed to have higher chances of survival which closely 

agrees with the observations drawn by Manjusha et al., 

2018 and Kerri Nottage et al., 2013. On the contrary, a 

cross-sectional study conducted by Alexander Pine et al., 

2017 reported that it is unclear whether the restrictive 

practice alters clinical outcomes in adults with AML [35]. 

A final respective study undertaken by Khaldoun Alkayed 

et al., 2013 further stated that out of 145 paediatric subjects 

included in the study, 13 had died post transplantation. 

 

Limitations 

It is important to view the results of this scoping 

review in light of several limitations. The inclusion criteria 

required articles to be written in English, which may have 

limited the scope of the literature reviewed. The small 

number of articles retrieved and subsequently included in 

the review (n=6) indicates an overall lack of available 

literature on the subject, which could affect the applicability 

of the results. Furthermore, an underpowered study was 

observed across the included articles, which could limit the 

generalizability of the results. Many included articles did 

not report on controlling confounding in their statistical 

analysis, which was another limitation observed. A lack of 

clinical trials were observed throughout this study. Majority 

of the included studies are retrospective which can limit the 

strength of evidence and the ability to establish causal 

relationships. Retrospective studies are prone to biases 

including, selection and information biases. This can be 

compared to well-designed prospective clinical trials. This 

limitation may impact the generalizability and reliability of 

the findings. 

 

Conclusions 

To conclude, this research article aimed to assess the 

size and scope of available literature regarding which 
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RBC transfusion strategies were undertaken in paediatric 

patients diagnosed with any subtype of leukaemia. This 

study identified that a liberal transfusion strategy was the 

most common throughout the included articles. Evidence 

from this article suggests that there is limited research on 

paediatric patients with leukaemia as none of the included 

articles reported substantially on QoL. In relation to 

paediatric survival rates, evidence from the included 

articles reported that a liberal transfusion strategy 

resulted in lesser mortality rates. The small number of 

articles retrieved and subsequently included in the review 

(n=6) indicates an overall lack of available literature on 

the subject, which could affect the applicability of the 

results. Increasing literature is urgently required to 

substantiate research findings as this patient demographic 

is under researched in relation to RBC transfusion 

practices. As a result, conducting a scoping review on 

this research question was deemed the most appropriate 

method of assessing the size and scope of available 

literature on the subject. 
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