
UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

 

Zahid et al. | URNCST Journal (2025): Volume 9, Issue 9 Page 1 of 7 

DOI Link: https://doi.org/10.26685/urncst.902 

f. 

 

How do Red Blood Cell Transfusions Impact Quality of 
Life in Patients with Acute Myeloid Leukemia:  
A Scoping Review 
 

Amena Zahid, BSc Honours Pharmacology [1]*, Abibah Kromah, BSc Specialization 

Molecular, Cellular, Development Biology [2], Suhad Alkhatib, BSc Biological Sciences [3] 

 

[1] Department of Pharmacology, University of Alberta, Edmonton, Alberta,  

Canada T6G 2G5 
[2] Department of Biological Sciences, University of Alberta, Edmonton, Alberta,  

Canada T6G 2G5 

[3] Department of Biological Sciences, University of Alberta, Edmonton, Alberta,  

Canada T6G 2G5 

 

*Corresponding Author: amena1@ualberta.ca 

 

Abstract 

This scoping review evaluates the impact of red blood cell (RBC) transfusions on quality of life (QoL) in adults with acute 

myeloid leukemia (AML) and compares the effect of restrictive versus liberal transfusion thresholds. Literature was searched 

in PubMed, Web of Science, and the University of Alberta library databases using keywords “blood transfusions,” “quality of 
life,” and “acute myeloid leukemia.” This review includes studies published between 2015-2025. Ultimately after 103 retrieved 

literature only two studies met eligibility criteria. The first study found that liberal transfusion thresholds (8-9 g/dL) improved 

physical QoL, as measured by the EORTC QLQ-C30. The second study suggested that liberal transfusions favoured QoL 

particularly in the second cycle. It also led to more transfusions and a higher incidence of complications such as infections and 

thrombotic events. The restrictive cohort in this study showed more symptom-driven transfusions which could indicate that 

liberal strategies may improve symptom control. Both studies suggest that liberal transfusion thresholds may improve physical 

symptoms like fatigue, but the trade-off includes an increased risk of complications. Both studies were also limited by their 

primary focal point of physical aspects of QoL. This led to negligence in psychological and social domains. These findings 

highlight the need for further research into the emotional, cognitive, and social impacts of RBC transfusions in AML patients. 

While liberal transfusions may offer some improvement in fatigue and physical QoL, they also pose a higher risk of 

complications. Larger studies are needed to validate these findings and to better understand the broader impact of RBC 

transfusions on all aspects of QoL in AML patients. 
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Introduction 

Blood transfusions are utilized in alleviating the 

symptoms of anemia, commonly found in individuals with 

hematological malignancies [1]. About 80-85% of  

all leukemias in adults are characterized as acute  

myeloid leukemia (AML) according to the French-British-

American group [2]. These individuals often develop 

anemia as the disease progresses [3] alongside 

chemotherapy depleting the red blood cell (RBC) count 

further [4]. The anemia characteristics of AML patients is 
also distinct from those of other cancers [5]. To manage 

anemic symptoms, these patients are common recipients of 

blood transfusions. Research has focused on identifying the 

most effective hemoglobin threshold for RBC transfusions 

to reduce bleeding and mortality in this patient population 

[6]. In comparison to, for example, platelet transfusions 

which are used for emergency events [7], RBC transfusions 

are administered often, sometimes for daily symptoms [8] 

and thus, are more prevalent in AML treatment. 

The risks of RBC transfusions include allergic reactions, 

transfusion reactions, infection, iron overload [9] and 

consequently may negatively impact QoL. However, certain 

blood transfusions have been shown to relieve fatigue 

symptoms [8]. 

The effects on QoL with respect to AML, specifically, 

following blood transfusions in patients is not greatly 

researched [10]. QoL itself is generally an under-reported 
topic in randomized clinical research and even more so for 

cancer research [11]. 

QoL measurement scales extend beyond including only 

physical symptoms and measures social and psychological   

(emotional and cognitive) parameters. For instance, in the   

literature search, a commonly used scale was found to be
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the EORTC QLQ-C30 (European Organization for the 

Research and Treatment of Cancer Quality of Life) scale, 

surveying physical symptoms, alongside emotional and 

social aspects [12]. 

Thus, we seek to conduct a review on the evidence 
regarding the impact RBC transfusions have on quality of 

life in adult patients with AML. 

 

Methods 

Search Strategy 

The protocol used for this study was the PRISMA-ScR 

(scoping review) guidelines [13], which contains 20 items to 

follow while conducting a scoping review. The literature 

search was conducted using the University of Alberta library 

general database, Web-of-Science, and PubMed databases. 

The general database extracts sources from 300 commonly 

used databases. The following keywords were used to find 
articles: blood transfusions AND quality of life AND acute 

myeloid leukemia. As well, blood transfusions AND quality 

of life AND hematological malignancies. The keywords were 

also rearranged, for example blood transfusions AND acute 

myeloid leukemia AND quality of life. The search items were 

limited to the ‘scholarly journals’. Literature was restricted to 

2015-2025 for all databases used in the paper. The language 

was selected as ‘English’ and resources were retrieved from 

‘All Databases.’ All pages of results were reviewed with each 

combination of keywords. In PubMed, the advanced search 

tool was used with ‘blood transfusions’ as the search item and 
‘acute myeloid leukemia’ and ‘quality of life’ added as 

queries. The sources were filtered to include ‘full text’ as the 

text availability, and the article type as inclusive of the 

following: review, randomized control trial (RCT), clinical 

trial and systematic review. The Web of Science Database was 

accessed through the institution (University of Alberta) with 

the same time range and the source type was limited to 

‘Article’ and ‘Control Trial.’ The most recent search was 

conducted on March 13, 2025. 

 

Source Selection 

In the screening process, only titles that included the 
keywords were considered. We assessed the following 

criteria: 

1. QoL measures inclusive of physical, cognitive and 

social symptoms 

2. Blood transfusions administered as an intervention 

3. Acute myeloid leukemia diagnosis 

4. AML QoL outcomes separately reported if other 

cancer types are included 

5. Adults 

 

After screening and evaluating eligibility of sources, 
two studies were included in this review. 

Using an electronic database and external source search, 

103 citations were included. The titles, keywords, abstract 

and/or introduction of these sources were read and 90 out of 

the 103 were excluded. The remaining 13 were investigated 

further, specifically for which the introduction and full 
length text was read to evaluate how well they 

complemented the eligibility parameters. 5 sources were 

excluded as they did not address specifically acute myeloid 

leukemia when measuring hematological malignancies. 3 

sources were excluded as they did specifically assess red 

blood cell transfusion under cancer care and 3 others were 

excluded as they did not address RBC transfusions as an 

independent variable but measured it alongside QoL. All 

selected studies were successfully retrieved, amounting to 2 

studies for inclusion in this review. The format for the 

flowchart depicted in Figure 1 detailing methods for 

selecting the source were also retrieved from the PRISMA-
ScR guidelines [13]. 

 

Data Items 

We collected data on the geographical locations of the 

studies - for the studies that listed it, the amount of blood 

transfusion administered, the demographic characteristics of 

the patient population (age) and the independent and 

comparative scores on the QoL scales (EORTC scale amongst 

others). An assumption was made regarding the data was the 

classification of adults as above 18 years of age. 

 
Data Charting 

The data for both sources was jointly charted by two 

reviewers and confirmation using the full texts of both 

sources at hand was conducted by one reviewer. Extraction 

included the objectives and questions each study addressed, 

authorial information, inclusion and exclusion criteria, 

information extracted from the QoL tools used in the study. 

Both reviewers compiled these characteristics individually 

but all reviewers also collaborated when questions or 

uncertainties arose. The confirmation of characteristics 

stated was conducted largely by a third reviewer alongside 

slight collaboration with the other reviewers. 
 

Critical Appraisal 

A critical appraisal was not conducted for this source as 

hindrances to the credibility of the data is discussed within 

the paper. Furthermore, the type of data being collected is 

incompatible with a control group and utilizes biases such as 

recall bias and selection bias. This lack of a control group 

and present biases would invalidate the source’s credibility 

if a critical appraisal was conducted. Moreover, the articles 

are from a reputable source (Journal of Palliative Medicine) 

ensuring that it was highly reviewed and assessed for quality. 
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Figure 1. Source Selection Method. Format and structure adapted from example for presenting source selection in PRISMA-

ScR guildines [13]. Figrure created using original data and exclusion reasons alongside design modifications by authors in 

Google Drawings. 

 

Synthesis of Results 

The study designs for both sources alongside the settings, 

patient characteristics were noted. The characteristics of blood 

transfusion administration, tools used and the details of 

obtained Quality of life measurements were discussed. This 

evidence was presented in a narrative format alongside visual 
representations as tables. 

 

Results 

Characteristics of sources 

For the first study, which is a systematic review [14], the 

nature of RBC transfusions administered and what QoL 

questionnaires were used are presented in Table 1. 

The demographics of the surveyed population, study 

location and setting are described in Table 1 as well and the 

results corresponding to both restrictive and liberal 

transfusions are presented in Table 3. 

The second study [10] evaluating the nature of RBC 

transfusions administered and questionnaires used specific to 
the experimental group is presented in Table 2. The 

demographics of the surveyed population, study location and 

setting are described in Table 2 as well and the results 

corresponding to both restrictive and liberal transfusions are 

presented in Table 3. 
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Table 1. Study Setting and Participant Demographics Adapted from Pagano et al. [14]. Created by Authors in Google 

Documents. 

An Analysis of Quality of Life and Functional Outcomes as Reported in  

Randomized Control Trials for Blood Transfusions 

Study Objective A systematic review; Presents differences in QoL and functional outcomes between the 

administration restrictive and liberal RBC transfusion thresholds 

 

Population Adult patients divided into several groups: 
Hematological malignancies (unspecified geographics) 

 

Setting Separate randomized control trials where blood transfusions are administered for the 

aforementioned groups of patients 

 

AML trials Included Number = 2 

Trial 1 = not to be reported as it is identical to the study in Table 2. 

Trial 2 = 43 participants 

 

RBC Transfusions Restrictive vs Liberal 

Trial 2 Hb thresholds: 7 g/dL vs 9 g/dL 

 

QoL Tools Utilized: 

Trial 2: NCIF Scale, Daily - 60 day period 

 

 

Table 2. Study Setting and Participant Demographics Adapted from Morton et al. [10]. Created by Authors in Google 

Documents. 

Do liberal thresholds for red cell transfusion result in improved quality of life for patients undergoing intensive 

chemotherapy for acute myeloid leukemia? A randomized crossover feasibility study 

Study Objective Clinical trial that aims to assess whether a liberal approach to RBC transfusions improves quality 

of life among AML patients undergoing intensive chemotherapy 

Population Patients who were studied (UK residents) were categorized by several criteria: 
Age ( >18) 

Sex ( Male or other) 

Ethnic origin ( Caucasian, Asian, Hispanic, Black) 

Eastern cooperation of oncology group performance status “ECOG” (0-4) 

Cytogenetic category ( Not reported, favourable/ standard/ poor risk) 

AML presentation ( first presentation, relapsed) 

Hemoglobin (g/L) 

Platelets (x10^9/L) 

White cell count (x10^9/L) 

Total RBC units in 8 weeks prior to randomisation 

Received RBC transfusion prior to randomisation ( %) 

Setting 75 chemotherapy cycles within 2 blood transfusion cycles between May 2017 and August 2018. 
Randomised groups alternating between treatment groups  

Transfusion cycles 

Included 

Number = 75 

Cycle 1 - 75 = 43 participants 

RBC Transfusions Restrictive vs Liberal 

Restrictive = threshold of 70g/L with a target of 71-80g/L of hemoglobin 

Liberal= threshold of 90g/L with a target of 91-100 g/L of hemoglobin 

QoL Tools Utilized: 

EORTC QLQ-C30 and EQ-5D-5L, before, during and after each cycle 

ECOG score and from EQ 5D-5L, daily 
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Table 3. Quality of Life Outcomes. Created by authors in Google Documents. 

QoL Outcomes 

Author Article Type Restrictive Threshold Liberal Threshold 

Pagano et al. Clinical Trial Trial 2: 4.8 (4-5.2) Trial 2: 4.5 (3.6 -5) 

Morton et al. Clinical Trial Cycle 1: 50 (43.9-69.4) 

Cycle 2: 51.3 (66-70.2) 

Cycle 1: 56 (47.8-66) 

Cycle 2: 63.2 (69.4-71.3) 

 

Synthesis of results 

While the systematic review evaluated a total of 23 

Randomized Controlled Trials (RCT’s), as mentioned in 
Table 1 alongside AML trails included, 2 trials pertained to 

AML and thus Table 3 addressed results specific to the AML 

trials. Trial 1 was not included as it is identical to the RCT 

adapted from Morton et. al. to prevent double counting of 

data, thus only data for Trial 2 was reported in the Tables for 

the systematic review. The NCIF is the National Cancer 

Institute Fatigue Scale where a higher score is worse [15]. The 

NCIF scale is utilized in Trial 2 [18] with the study titled “Red 

blood cell transfusion triggers in acute leukemia: a 

randomized pilot study.” This study aims to gauge the 

feasibility of running a larger scale randomized trial with 
restrictive and liberal transfusion thresholds upon Adult 

Acute Leukemia Patients admitted for inpatient 

myelosuppressive chemotherapy. Fatigue and bleeding were 

measured as secondary outcomes. Fatigue was measured on 

a fatigue scale, however, the study itself did not mention 

fatigue under the guise of Quality of Life. As the eligibility 

criteria and the keyword search looked for ‘Quality of Life” 

specifically within the studies, the abovementioned study 

could not be independently included. However, the 

systematic review mentioned the results of both AML trials 

under the guise of ‘Quality of Life.’ Thus, the data for Trial 2 

was reported and discussed solely through the systematic 
review. The systemic review shows that the data is 

inconclusive with the presence of only two trials. It is 

suggested that QoL possibly improves with more liberal 

thresholds of RBC transfusions. 

The clinical trial utilized the random crossover 

feasibility approach to analyze whether liberal vs restrictive 

thresholds of RBC transfusions yielded better QoL 

outcomes. As Table 2 described the intricacies of the trial, 

Table 3 relayed the results. Three measures (EORTC QLQ-

C30, EQ-5D-5L (Euroqol Scale) [16], ECOG (Eastern 

Cooperative Oncology Group Scale) [17] were condensed in 
Table 3. The study suggests that there is an increase in 

quality of life within the liberal group. This increase is even 

more pronounced among the second cycle which consisted 

of patients receiving restrictive transfusions first then liberal 

transfusions. 

 

Discussion 

Summary of Evidence 

The objective of this scoping review was to evaluate the 

impact of red blood cell (RBC) transfusions on quality of life 

(QoL) in adult patients with acute myeloid leukemia (AML). 

Both studies compared restrictive and liberal hemoglobin 

thresholds for RBC transfusions and assessed their 

associated QoL outcomes. The key concepts examined 

included hemoglobin thresholds and the use of tools such as 
the EORTC QLQ-C30, EQ-5D-5L, and the NCIF fatigue 

scale for QoL assessment. Study 1 - The systematic review 

on varying transfusion thresholds [14] - examined restrictive 

and liberal hemoglobin thresholds ranging from 7 g/dL - 9 

g/dL as seen in Table 1. Trial 2, using the NCIF scale, found 

that patients who received restrictive transfusions had a 

higher average NCIF score (4.8) compared to those who 

received liberal transfusions (4.5), suggesting a greater 

impact of fatigue on daily functioning in the restrictive 

group, as higher NCIF scores are associated with more 

severe fatigue. Overall, the results suggest that liberal 
transfusion thresholds may offer modest improvements in 

physical aspects of QoL, particularly fatigue. Study 2 - 

Randomized crossover feasibility study [10] - examined 

restrictive and liberal hemoglobin thresholds. The study used 

a randomized crossover design and confirmed the feasibility 

of maintaining distinct transfusion thresholds. It is 

significant to note that the study assumes the following: 

reliability and sensitivity of QoL measures to detect 

differences between two thresholds, that blood transfusions 

were maintained within the selected ranges, carryover effects 

are not significant since patients are their own controls. As 

observed in Table 2, the restrictive threshold is 70 g/L with 
a target of 71-80 g/L of hemoglobin, and the liberal threshold 

is 90 g/L with a target of 91-100 g/L of hemoglobin. Though 

no significant QoL differences were observed, exploratory 

results observed in Table 3 slightly favored the liberal arm in 

the second cycle. Fourteen symptom-driven transfusions in 

the restrictive arm versus none in the liberal suggest 

improved symptom control with a liberal strategy. However, 

the liberal group required more transfusions and showed 

numerically higher complications (culture-verified 

infections, thrombotic events and grade 3 or 4 bleeding), 

indicating a potential trade-off. These adverse outcomes 
suggest that while liberal transfusions may temporarily 

alleviate symptoms like fatigue, they may also increase 

patient risk due to transfusion-related complications. 

 

Limitations 

Despite using validated QoL tools, both studies 

primarily emphasized physical symptoms such as fatigue, 

while not explicitly addressing psychological and social 

domains of QoL. For instance, the NCIF scale focuses 

exclusively on fatigue and does not assess emotional well-

being, social support, or cognitive function. This highlights 

a significant gap in the literature—social and psychological 
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aspects of transfusion impact in AML patients remain 

underexplored. Another key limitation of this review is the 

small number of studies identified. Only two eligible studies 

met the eligibility criteria, reflecting the broader issue of 

AML being an under-researched condition, particularly in 
relation to QoL outcomes. In contrast, more extensive 

literature was found on broader hematological malignancy 

categories such as myelodysplastic syndromes (MDS). 

While these conditions share overlapping treatment 

considerations, their clinical courses differ, justifying the 

need for AML-specific research. 

 

Conclusions 

Overall, findings suggest liberal transfusion strategies 

may modestly improve physical QoL aspects like fatigue, but 

evidence is limited by sample size and inconsistent reporting. 

Larger studies are needed to confirm these effects and to more 
comprehensively assess emotional, cognitive, and social 

domains of QoL in AML patients receiving transfusions. 
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