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BLOOD TRANSFUSION SUPPORT AND BLOODLESS ALTERNATIVES IN CHEMOTHERAPY-

INDUCED MYELOSUPPRESSION: A LINEAGE-BASED CRITICAL REVIE 

Akpoka, O. A.1,2* 

1 Department of Biological Science and Biotechnology, Caleb University, Lagos, Nigeria 
2 Department of Medical-Surgical Nursing, Faculty of Nursing Science, Caleb University, Lagos, Nigeria 

*Corresponding author: Akpoka, O. A.  ausbones@gmail.com 

ORCID: 0000-0001-9190-9188 

Abstract 

Chemotherapy-induced myelosuppression produces cytopenias that have traditionally required supportive 

blood component therapy, but patient preference and transfusion-related risk have driven interest in 

transfusion-sparing and bloodless alternatives whose safe boundaries remain poorly defined. This critical 

narrative review synthesises current guideline statements and high-level evidence on transfusion support and 

transfusion-sparing strategies across the erythroid, megakaryocytic, and granulocytic compartments, and 

identifies the clinical contexts in which bloodless management is unsafe. Restrictive red-cell thresholds, 

prophylactic granulocyte colony-stimulating factor (G-CSF), and intravenous iron each have a defensible 

evidence base, with reported effect sizes drawn from existing meta-analyses (for example, G-CSF and febrile 

neutropenia, relative risk 0.54; intravenous iron and transfusion, relative risk 0.72). Erythropoiesis-

stimulating agents raise haemoglobin but carry a mortality signal and are restricted to non-curative settings. 

Newer evidence supports more restrictive platelet transfusion thresholds and an emerging role for 

thrombopoietin receptor agonists in maintaining chemotherapy dose intensity, although the latter is not yet an 

approved indication. Synthetic oxygen carriers remain experimental in most high-income regulatory settings. 

Bloodless pathways can reduce transfusion exposure in selected patients, especially where anaemia and 

neutropenia can be anticipated and treated early, but remain unsafe or high-risk when cytopenias are rapid, 

profound, haemorrhagic, or complicated by limited physiological reserve. The review's distinct contribution 

is an integrated, compartment-based account of where bloodless management succeeds and fails, with explicit 

attention to nursing-led implementation. 

 

Keywords: bloodless medicine; chemotherapy-induced myelosuppression; granulocyte colony-stimulating 

factor; oncology nursing; patient blood management; platelet transfusion threshold. 

 

 

Introduction 

Cytotoxic chemotherapy acts preferentially on rapidly dividing cells and therefore commonly impairs marrow 

haematopoiesis, producing anaemia, thrombocytopenia, and neutropenia. Transfusion of red blood cells 

(RBCs) and platelets remains the most rapid means of correcting these deficits and has long been a cornerstone 

of supportive oncology care (Carson et al., 2016; Stanworth et al., 2013). Patient preferences, notably among 

some Jehovah's Witnesses, together with awareness of transfusion-related risk, have nonetheless driven the 

development of patient blood management (PBM), now codified in international consensus recommendations 

(Mueller et al., 2019), and of bloodless-medicine programmes that prioritise conservation, endogenous 

haematopoiesis, and non-blood haemostasis. 

What remains underdeveloped is not whether individual transfusion-sparing interventions work, but how far 

they can safely replace blood component therapy across different cytopenic compartments and oncological risk 

contexts. This review addresses that gap. Four concepts are frequently conflated and are distinguished here. 

mailto:ausbones@gmail.com
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Transfusion avoidance is the reduction of unnecessary transfusion in patients who may still accept blood. 

Transfusion refusal is the declining of red cells, platelets, plasma, or whole blood by an informed patient. 

Patient blood management is a system-level programme to optimise the use and conservation of a patient's own 

blood. Bloodless medicine is a pathway designed around non-blood or patient-acceptable fraction strategies 

for those who will not accept allogeneic components. Restrictive transfusion practice is a feature of good PBM; 

it is not, in itself, bloodless care, and the two should not be conflated. 

This review addresses adults receiving chemotherapy for solid and haematological malignancies, in curative 

and palliative settings. Its contribution is twofold: a compartment-based synthesis (erythroid, megakaryocytic, 

granulocytic) pairing each conventional support with its bloodless alternative, time to effect, and quantified 

effect; and a graded delineation of contraindications intended to support realistic consent and patient selection, 

including a nursing-led implementation framework. 

Materials and Methods 

Study design. This work was conducted as a critical, interpretive narrative review of transfusion support and 

transfusion-sparing strategies in chemotherapy-induced myelosuppression. It was designed to integrate and 

appraise existing high-level evidence and guideline statements rather than to generate pooled estimates, and no 

statistical synthesis was undertaken. 

Data sources and search strategy. This was a deliberate interpretive and critical-narrative design rather than 

a systematic protocol. An exhaustive, iterative search of PubMed, Embase, and the Cochrane Library was used 

to capture foundational consensus guidelines alongside recent paradigm-shifting trials, for example the 2025 

AABB and ICTMG platelet guideline (Metcalf et al., 2025) and the 2026 RECITE trial of romiplostim (Al-

Samkari et al., 2026), ensuring the clinical currency of the synthesis. Search strings, date limits, and eligibility 

criteria were not formally pre-specified, so the review is not reproducible in the systematic-review sense and 

makes no claim to have independently quantified comparative effects; all quantitative estimates are attributed 

to their source meta-analyses. 

Evidence synthesis. Sources were organised around three haematopoietic compartments (erythroid, 

megakaryocytic, and granulocytic), and the evidence was appraised narratively for quality, directness to the 

chemotherapy setting, and applicability, with particular attention to the boundary conditions under which 

transfusion-sparing management becomes unsafe. 

Results and Discussion 

Pathophysiology of chemotherapy-induced myelosuppression 

Chemotherapeutic agents differ in marrow toxicity and temporal course. Most conventional regimens produce 

haematologic nadirs at approximately one to two weeks post-dose, with subsequent recovery, although certain 

agents, notably the nitrosoureas, are characteristically associated with delayed or prolonged suppression. The 

depth and duration of cytopenia, and the consequent risk of febrile neutropenia and its complications, are 

modified by cumulative dose and dose intensity, baseline marrow reserve, prior radiotherapy or alkylator 

exposure, marrow infiltration by tumour, advancing age, performance status, and nutritional status (Crawford 

et al., 2004). Several mechanisms compound the cytopenia beyond direct cytotoxicity. Renal dysfunction 

reduces endogenous erythropoietin production; systemic inflammation, which is common in malignancy, raises 

hepcidin and restricts iron availability, producing an iron-restricted, normocytic anaemia of inflammation that 

blunts the marrow response and limits the efficacy of oral iron and, in part, of erythropoiesis-stimulating agents 

(Ganz, 2019); and intercurrent infection further suppresses and consumes marrow output. The erythroid, 

megakaryocytic, and granulocytic compartments differ in the speed at which each deficit can be corrected 
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endogenously, which frames the transfusion-versus-bloodless debate and motivates the compartment-based 

structure below. The term compartment is preferred to lineage, since erythroid and megakaryocytic precursors 

are themselves of myeloid origin and three haematopoietic compartments (erythroid, megakaryocytic, and 

granulocytic) are intended. 

Conventional transfusion support 

Contemporary guidelines favour a restrictive RBC strategy for most stable hospitalised adults, with a threshold 

near haemoglobin 7 g/dL; a higher threshold of 7.5 to 8 g/dL applies to patients undergoing orthopaedic or 

cardiac surgery and those with pre-existing cardiovascular disease, while symptomatic anaemia is itself an 

indication to transfuse irrespective of a numerical trigger (Carson et al., 2016, 2023). Much of this evidence is 

extrapolated when applied to chemotherapy-induced anaemia, where dedicated randomised data are limited. 

The 2025 AABB and ICTMG international guideline makes a strong recommendation to transfuse platelets 

below 10 × 10⁹/L in non-bleeding patients with hypoproliferative thrombocytopenia who are actively receiving 

chemotherapy or undergoing allogeneic stem cell transplantation, and, conditionally, recommends against 

prophylactic transfusion in autologous transplant or aplastic anaemia (Metcalf et al., 2025). This prophylactic 

strategy is supported by the TOPPS trial, in which prophylaxis reduced bleeding versus no prophylaxis 

(Stanworth et al., 2013); dose is a separate lever, and the PLADO trial showed that lower prophylactic doses 

do not increase grade 2 or higher bleeding (Slichter et al., 2010). Higher thresholds apply procedurally, near 

20 × 10⁹/L for lumbar puncture and near 50 × 10⁹/L for active bleeding or major procedures (Metcalf et al., 

2025; Schiffer et al., 2018). In haematological malignancy and transplantation, leucoreduced and, where 

indicated, irradiated and cytomegalovirus-safe components are used, with HLA-matched or crossmatched 

platelets reserved for alloimmune refractoriness. Granulocyte transfusion is reserved for refractory life-

threatening infection during persistent neutropenia, its routine use limited by sparse randomised evidence, short 

cell half-life, and immunological risk (Estcourt et al., 2016) (Table 1). 

Table 1. Conventional transfusion thresholds in chemotherapy-associated cytopenias. SCT, stem cell 

transplantation; Hb, haemoglobin.  

Component Context Threshold Source Caveat 

Red cells 
Stable hospitalised 

adult 
Hb ~7 g/dL 

Carson et 

al. (2016, 

2023) 

Extrapolated 

from non-

oncology trials 

Red cells 

Cardiac/orthopaedic 

surgery; 

cardiovascular 

disease 

Hb ~7.5 to 

8 g/dL 

Carson et 

al. (2016, 

2023) 

Symptomatic 

anaemia 

transfused 

regardless 

Platelets 

Non-bleeding, 

chemotherapy or 

allogeneic SCT 

<10 ×10⁹/L 
Metcalf et 

al. (2025) 

Strong 

recommendation 

Platelets 
Autologous SCT or 

aplastic anaemia 

No 

prophylaxis 

Metcalf et 

al. (2025) 

Conditional 

recommendation 

Platelets 
Procedures / active 

bleeding 

~20 to 50 

×10⁹/L 

Metcalf et 

al. (2025); 

Schiffer et 

al. (2018) 

Procedure-

dependent 
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Component Context Threshold Source Caveat 

Granulocytes 
Refractory infection 

in neutropenia 

Case-by-

case 

Estcourt 

et al. 

(2016) 

Limited 

evidence 

Sources: (Slichter et al., 2010; Carson et al., 2016; Estcourt et al., 2016; Schiffer et al., 2018; Carson et al., 

2023; Metcalf et al., 2025). 

Bloodless strategies by haematopoietic compartment 

Time to effect is a defining constraint and is summarised in Table 2. RBC and platelet transfusion act 

immediately; G-CSF acts within days; intravenous iron and erythropoiesis-stimulating agents act over one to 

several weeks; and thrombopoietin receptor agonists act over days to weeks. None of the pharmacological 

options is an immediate rescue therapy, which is central to understanding where bloodless management fails. 

Across all compartments, phlebotomy minimisation reduces iatrogenic loss, since every 100 mL of diagnostic 

phlebotomy is associated with a fall in haemoglobin of approximately 0.7 g/dL (Thavendiranathan et al., 2005); 

chemotherapy modification and intraoperative blood-conservation techniques further reduce need. 

Erythroid compartment. In functional iron deficiency, intravenous iron raises haemoglobin and reduces 

transfusion: a meta-analysis of randomised trials found it reduced the proportion requiring RBC transfusion 

compared with oral iron (relative risk 0.72, 95% CI 0.55 to 0.95; number needed to treat 20) and increased 

haematopoietic response (relative risk 1.23, 95% CI 1.01 to 1.50), with no excess adverse events (Buchrits et 

al., 2022). Erythropoiesis-stimulating agents (ESAs) raise haemoglobin but carry a mortality signal: a patient-

level meta-analysis of 53 trials found increased on-study mortality in the whole cohort (hazard ratio 1.17, 95% 

CI 1.06 to 1.30) and an attenuated, non-significant effect in the chemotherapy-only subgroup (hazard ratio 

1.10, 95% CI 0.98 to 1.24) (Bohlius et al., 2009). Current ASCO and ASH guidance restricts ESAs to non-

curative intent with haemoglobin below 10 g/dL (Bohlius et al., 2019). By contrast, a study-level meta-analysis 

found no significant effect on mortality or disease progression when ESAs were used within label, although 

venous thromboembolism increased (Glaspy et al., 2010), so the magnitude of harm specific to the 

chemotherapy setting remains debated. The guideline restriction to non-curative intent is grounded partly in a 

concern that ESAs might promote tumour progression (Bohlius et al., 2019); one proposed but unproven 

mechanism is the expression of erythropoietin receptors on some tumour cells, a hypothesis weakened by 

evidence that the antibodies used to detect such receptors are non-specific, so it should be read as contested 

rather than established, whereas the thromboembolic hazard is well documented (Glaspy et al., 2010). 

Haemoglobin-based oxygen carriers (HBOCs) are not approved for routine use in most high-income regulatory 

settings; HBOC-201 holds jurisdiction-specific approval in South Africa and Russia and is available in the 

United States only through expanded or compassionate-access pathways (Mackenzie et al., 2010). A meta-

analysis of 16 trials found a significant increase in death (relative risk 1.30, 95% CI 1.05 to 1.61) and 

myocardial infarction (relative risk 2.71, 95% CI 1.67 to 4.40) (Natanson et al., 2008), and safety concerns and 

limited availability preclude routine use, although some authors argue that development was constrained by a 

regulatory equivalence requirement (Mackenzie et al., 2015). 

Megakaryocytic compartment. Thrombopoietin receptor agonists (TPO-RAs) were long investigational for 

chemotherapy-induced thrombocytopenia, but the phase 3 RECITE trial changed the evidence base: in 165 

patients receiving oxaliplatin-based regimens for gastrointestinal cancers, romiplostim allowed 84.4 percent to 

avoid chemotherapy dose modification versus 35.7 percent with placebo, with higher platelet nadirs and a 2 

percent rate of thromboembolic events (Al-Samkari et al., 2026). This is emerging rather than established, 

since the evidence is confined to gastrointestinal and oxaliplatin-based regimens and regulatory labelling does 

not yet list the indication. Because romiplostim acts by stimulating a residual pool of megakaryocytic 



 

14 

progenitors, its effect is delayed and may be blunted entirely where that pool is depleted, as after cumulative 

alkylator exposure or in a tumour-infiltrated marrow; it cannot stabilise acute haemorrhage or be relied upon 

during a rapid nadir. Although tranexamic acid reduces bleeding and transfusion in surgery (relative risk 0.62, 

95% CI 0.58 to 0.65) (Ker et al., 2012), that benefit has not carried over to this setting: two randomised, 

placebo-controlled trials of prophylactic tranexamic acid in haematological-malignancy patients with 

hypoproliferative thrombocytopenia, A-TREAT and TREATT, found no reduction in WHO grade 2 or higher 

bleeding or in platelet transfusion, with no clear excess of thrombosis (Gernsheimer et al., 2022; Estcourt et 

al., 2025). Tranexamic acid is therefore not a substitute for platelet transfusion in chemotherapy-induced 

thrombocytopenic bleeding, for which no rapid substitute exists. 

Granulocytic compartment. For regimens with febrile-neutropenia risk of at least 20 percent, prophylactic 

G-CSF is recommended (Smith et al., 2015; Klastersky et al., 2016). A meta-analysis of 17 randomised trials 

found that primary prophylaxis reduced febrile neutropenia (relative risk 0.54, 95% CI 0.43 to 0.67), infection-

related mortality (relative risk 0.55), and early all-cause mortality (relative risk 0.60) (Kuderer et al., 2007); 

pegfilgrastim reduces febrile neutropenia to a greater extent than daily filgrastim (Cooper et al., 2011). Timing 

matters: G-CSF should not be given concurrently with, or within 24 hours of, cytotoxic chemotherapy, since 

the progenitors it mobilises are then maximally vulnerable to cytotoxic damage and myelosuppression may 

paradoxically worsen; it is conventionally begun 24 to 72 hours after chemotherapy (Smith et al., 2015). G-

CSF acts within days, making this compartment the most amenable to bloodless support (Table 2). 
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Table 2. Transfusion-sparing interventions by haematopoietic compartment.  

Compartme

nt 
Intervention Mechanism 

Time to 

effect 
Effect size Evidence Limitations 

Erythroid IV iron 

Repletes 

functional 

deficiency 

1 to 

several 

weeks 

Transfusion 

RR 0.72; 

NNT 20 

Moderate 

Small trials; 

withhold in 

infection 

Erythroid ESA 
Stimulates 

erythropoiesis 
Weeks 

Mortality 

HR 1.17 

(whole 

cohort) 

High harm 

signal 

Non-curative, 

Hb <10; tumour-

progression and 

VTE risk 

Erythroid HBOC 
Acellular 

oxygen carrier 
Immediate 

Death RR 

1.30; MI RR 

2.71 

Experiment

al 

Not approved in 

most settings 

Megakaryoc

ytic 
Romiplostim 

TPO-RA, 

raises 

platelets 

Days to 

weeks 

84% vs 36% 

avoided 

dose 

modification 

Phase 3 

(RECITE) 

GI/oxaliplatin 

only; needs 

progenitor pool; 

not for acute 

haemorrhage 

Megakaryoc

ytic 

Tranexamic 

acid 

Antifibrinolyt

ic 
Hours 

No bleeding 

reduction 

(haematolog

y RCTs) 

Phase 3 (A-

TREAT, 

TREATT) 

No prophylactic 

benefit in 

thrombocytopeni

a; not a platelet 

substitute 

Granulocyti

c 
G-CSF 

Accelerates 

neutrophil 

recovery 

Days 

FN RR 

0.54; early 

mortality 

0.60 

High 

Bone pain; acts 

over days (not 

rescue) 

Cross-

cutting 

Phlebotomy 

minimisation 

Reduces 

iatrogenic loss 

Continuou

s 

~0.7 g/dL 

per 100 mL 

drawn 

Moderate Observational 

 

IV, intravenous; ESA, erythropoiesis-stimulating agent; HBOC, haemoglobin-based oxygen carrier; TPO-RA, 

thrombopoietin receptor agonist; RR, relative risk; NNT, number needed to treat; HR, hazard ratio; MI, 

myocardial infarction; VTE, venous thromboembolism; FN, febrile neutropenia; G-CSF, granulocyte colony-

stimulating factor; GI, gastrointestinal. 

Sources: (Thavendiranathan et al., 2005; Kuderer et al., 2007; Natanson et al., 2008; Bohlius et al., 2009; 

Glaspy et al., 2010; Ker et al., 2012; Smith et al., 2015; Buchrits et al., 2022; Gernsheimer et al., 2022; 

Estcourt et al., 2025; Al-Samkari et al., 2026). 

Critical appraisal of the evidence 

The evidence base is uneven. The strongest support exists for restrictive RBC thresholds (Carson et al., 2016, 

2023), the 2025 platelet thresholds (Metcalf et al., 2025), and G-CSF prophylaxis (Kuderer et al., 2007). 

Intravenous iron is supported by randomised evidence, though trials are small and the transfusion estimate 
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imprecise (Buchrits et al., 2022). The ESA harm signal is robust in the whole cohort (Bohlius et al., 2009) but 

equivocal in the chemotherapy subgroup and when agents are used within label (Glaspy et al., 2010). The 

RECITE trial is high quality but narrow, confined to gastrointestinal oxaliplatin regimens, so its result should 

not be generalised to all chemotherapy-induced thrombocytopenia (Al-Samkari et al., 2026). Antifibrinolytic 

prophylaxis, despite its benefit in surgery (Ker et al., 2012), showed no benefit in two randomised haematology 

trials (Gernsheimer et al., 2022; Estcourt et al., 2025), and the evidence for complete bloodless pathways in 

oncology is largely observational, single-centre, and subject to selection bias. Few studies report patient-

important outcomes, and almost none randomise transfusion refusal, which is ethically infeasible. 

When bloodless management is unsafe: a graded assessment 

Usually unsafe (absolute high-risk): catastrophic bleeding with haemodynamic instability; acute leukaemia 

induction in patients who will not accept transfusion; peri-transplant aplasia; concurrent disseminated 

intravascular coagulation or hyperfibrinolysis, in which clotting factors and platelets are actively consumed; 

and severe symptomatic anaemia with cardiac ischaemia. In these settings the speed and depth of cytopenia or 

blood loss outpace any endogenous or pharmacological response, and immediate component therapy is 

standard of care; therapeutic platelet transfusion for active bleeding in thrombocytopenic cancer patients is 

itself guideline-supported (Schiffer et al., 2018; Metcalf et al., 2025). The principle that early, balanced 

component therapy improves haemostasis is drawn from trauma resuscitation, where the pivotal trial found 

that a 1:1:1 ratio improved early haemostasis without an overall mortality difference versus 1:1:2 (Holcomb et 

al., 2015) and where it is embedded in major-haemorrhage guidelines (Rossaint et al., 2023). That trauma 

evidence is not directly equivalent to chemotherapy-induced thrombocytopenic bleeding, so its application 

here is an extrapolation rather than a directly evidenced recommendation. 

Feasible only in specialised centres: selected lower-intensity regimens, stable solid tumours, and mild to 

moderate anticipated cytopenias may be managed without transfusion where a pre-planned bloodless pathway, 

intensive monitoring, and immediate access to growth factors and intravenous iron exist. Dose-dense schedules 

improve survival when delivered with G-CSF support (Citron et al., 2003) but intensify cumulative 

myelosuppression and raise transfusion requirements beyond what bloodless strategies can usually manage. 

Generally feasible: prophylactic G-CSF, phlebotomy minimisation, iron optimisation, and careful restrictive 

thresholds in stable patients are appropriate across most settings. Concurrent sepsis, profound baseline 

cytopenia, poor functional status, malnutrition, advanced age, and renal or hepatic dysfunction all shift a patient 

towards the higher-risk tiers (Table 3). 

 

Table 3. Graded risk of bloodless management. G-CSF, granulocyte colony-stimulating factor.  

Tier Settings 

Usually unsafe 

(absolute high-risk) 

Catastrophic bleeding with instability; acute leukaemia 

induction without transfusion acceptance; peri-

transplant aplasia; concurrent disseminated 

intravascular coagulation or hyperfibrinolysis; severe 

symptomatic anaemia with cardiac ischaemia 

Feasible only in 

specialised centres 

Selected lower-intensity regimens; stable solid 

tumours; mild to moderate cytopenias with a pre-

planned bloodless pathway and intensive monitoring 
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Tier Settings 

Generally feasible 

Prophylactic G-CSF; phlebotomy minimisation; iron 

optimisation; careful restrictive thresholds in stable 

patients 

Sources: (Citron et al., 2003; Kuderer et al., 2007; Holcomb et al., 2015; Schiffer et al., 2018; Rossaint et al., 

2023; Metcalf et al., 2025; Al-Samkari et al., 2026), and evidence cited in the text. 

Nursing implications for bloodless supportive oncology care 

Because bloodless pathways succeed or fail at the point of anticipation and monitoring, nursing practice is 

central rather than ancillary. Key contributions include early identification of transfusion refusal or transfusion 

anxiety before myelosuppressive therapy begins; clear consent documentation and pre-agreed escalation plans; 

structured symptom surveillance during the nadir; infection surveillance and febrile-neutropenia triage; 

bleeding-risk education; and coordination across oncology, haematology, transfusion medicine, pharmacy, 

ethics, and spiritual care. 

Phlebotomy stewardship should be operationalised through paediatric or microtainer collection tubes for adult 

patients, batched and consolidated test ordering, and elimination of redundant daily laboratory draws, since 

cumulative diagnostic sampling is a measurable and modifiable contributor to hospital-acquired anaemia 

(Thavendiranathan et al., 2005). Validated instruments support surveillance and triage: the MASCC risk index 

stratifies the risk of complications in febrile neutropenia and identifies patients who may be managed as lower 

risk (Klastersky et al., 2000), complementing guideline-based febrile-neutropenia pathways (Klastersky et al., 

2016), while the WHO bleeding scale grades clinical bleeding (Miller et al., 1981), where alert surveillance 

for grade 1 signs such as petechiae or ecchymoses, not overt epistaxis or haematuria alone, can prompt an early 

change to the mobility plan and proactive local antifibrinolytic or mechanical haemostatic measures. Patient-

reported outcomes, including fatigue, anxiety, and quality of life, should be assessed systematically through 

the nadir, since they shape the acceptability of a bloodless pathway. This coordinating and surveillance role is 

the discipline's distinctive advantage, is under-recognised in the transfusion-medicine literature, and is most 

effective when embedded within a formal patient blood management programme of the kind set out in 

international consensus recommendations (Mueller et al., 2019). 

Ethical and legal considerations 

Adults with decision-making capacity generally retain the right to refuse transfusion, even where refusal raises 

the risk of serious harm, and caring for such patients raises intertwined ethical, legal, and clinical challenges 

that are sharpest in the emergency setting (Scharman et al., 2017); honest prognostic discussion and careful 

documentation are essential. Acceptance is not all-or-none: individual patients differ in whether they will 

accept specific fractions or autologous techniques such as albumin, clotting-factor concentrates, or 

intraoperative cell salvage, so the precise boundaries should be established and recorded in advance rather than 

assumed (Scharman et al., 2017). Laws and the handling of incapacity differ by jurisdiction, so local legal and 

institutional guidance should be sought rather than presumed. Where bloodless approaches are unlikely to 

succeed, options include modification to less intensive regimens with reduced curative potential, referral to 

specialised centres, or deferral of treatment, each with full disclosure, and advance care planning that records 

acceptable emergency interventions. 

Clinical implementation framework 

A practical pathway is summarised in Table 4 and comprises early identification and documentation of 

transfusion preferences; baseline haematologic, nutritional, and cardiopulmonary-reserve assessment with 

regimen risk stratification; pretreatment optimisation through iron repletion and phlebotomy minimisation; 
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prophylactic growth-factor support and individualised regimen modification; intensive nadir-period 

monitoring with pre-agreed escalation thresholds; and documented contingency planning for haemorrhage or 

deterioration, including the point at which deferral becomes the safer course. These elements mirror the core 

components of established institutional bloodless-medicine programmes, which combine pretreatment anaemia 

optimisation, meticulous blood conservation including phlebotomy minimisation, and pharmacological support 

within a single coordinated pathway (Resar & Frank, 2014). 

Table 4. Practical implementation pathway.  

Stage Actions 

Assessment 

Identify and document transfusion preferences; baseline iron 

studies, B12/folate, cardiopulmonary reserve; regimen risk 

stratification 

Optimisation 
Intravenous iron for functional deficiency; correct deficiencies; 

phlebotomy stewardship 

Treatment 
Prophylactic G-CSF where indicated; consider regimen 

modification; ESA only if non-curative and Hb <10 

Monitoring 
Nadir-period surveillance; febrile-neutropenia triage; bleeding-

risk review at defined thresholds 

Escalation 
Pre-agreed thresholds; contingency plan for haemorrhage or 

deterioration; point of deferral defined 

Documentation 
Consent, acceptable emergency interventions, 

multidisciplinary and ethics input recorded 

 

G-CSF, granulocyte colony-stimulating factor; ESA, erythropoiesis-stimulating agent; Hb, haemoglobin. 

Compiled by the author from cited evidence and consensus recommendations (Klastersky et al., 2000; Resar 

& Frank, 2014; Smith et al., 2015; Mueller et al., 2019; Buchrits et al., 2022; Metcalf et al., 2025). 

Gaps and future directions 

Priority gaps include the absence of prospective registries of transfusion-declining oncology patients; the lack 

of validated risk scores for bloodless-chemotherapy feasibility; the scarcity of evidence from African and other 

low-resource oncology settings, where the TRACT trial in African children with severe anaemia from 

infectious causes, although not an oncology population, nonetheless showed that conservative management of 

uncomplicated severe anaemia was safe (Maitland et al., 2019), and, more directly, a prospective study at the 

Uganda Cancer Institute found that adopting the lower prophylactic platelet-transfusion threshold used in 

higher-income settings reduced transfusions without increasing clinically significant bleeding or mortality in 

patients with haematological malignancy (Ddungu et al., 2019); cost and access constraints for intravenous 

iron, G-CSF, ESAs, and TPO-RAs; undefined safe lower bounds for permissive anaemia in ambulatory 

chemotherapy; and a near-total absence of patient-reported outcomes and of data on clinician moral distress. 

In many low- and middle-income settings, bloodless management is not a preference driven by religious 

conviction or advanced PBM infrastructure but an uncontrollable reality imposed by chronic blood-bank 

shortages, limited screening reagents, and the fiscal toxicity of transfusion; at one sub-Saharan cancer institute, 

for example, demand for platelet units markedly exceeded the supply that could be provided (Ddungu et al., 

2020). There, mastering the thresholds of permissive anaemia and applying low-cost phlebotomy stewardship 

become survival mechanisms rather than refinements, which makes the graded risk assessment in Table 3 
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globally, not only locally, relevant. Future research should prioritise prospective registries, validated risk 

scores, evidence from low-resource settings, and patient-reported outcomes to refine the safe boundaries of 

bloodless oncology care. 
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Conclusion 

Bloodless pathways can reduce transfusion exposure in selected chemotherapy patients, especially where 

anaemia and neutropenia can be anticipated and treated early, with the firmest support for restrictive thresholds, 

G-CSF prophylaxis, and intravenous iron in functional deficiency. They remain unsafe or high-risk when 

cytopenias are rapid, profound, haemorrhagic, or complicated by limited physiological reserve. The distinct 

contribution of this review is an integrated, compartment-based account of where bloodless management 

succeeds and where it fails, with explicit attention to nursing-led implementation, which is frequently absent 

from the transfusion-medicine literature. 
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