Supplemental materials S7: Overview of the included studies, conclusions of evidence, the evidence tables and the GRADE assessments

1. PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN GENERAL 
1.1 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN CHILDREN WITH CANCER
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
Four pediatric oncology studies were included from the initial search (Robitaille, 2013; Smith, 1976; Toogood, 1978; Lightdale, 2012).

A1.2: Recommendations and evidence derived from guidelines
Two out of seven guidelines included recommendations for children with cancer. Valentine (2018) (33) advised an Hb threshold between 4.3 and 5.0 mmol/L based on 1 general pediatric study (15) and one general adult study (16). JPAC (2013) (41) recommended an Hb threshold of 4.3 mmol/L based on the same pediatric study (15). 

Three out of seven guidelines had recommendations for children. These recommendations were based on both adult and pediatric studies. Valentine (2018) (33) advised an Hb threshold of 3.1 mmol/L in critically ill children or those at risk for critical illness. An Hb threshold higher than 4.3 mmol/L is not advised in critically ill children or those at risk for critical illness, who are hemodynamically stable. They did not make recommendations regarding Hb thresholds between 3.1 and 4.3 mmol/L due to lack of evidence (9, 15, 35, 46-48). New (2016) (44) advised an Hb threshold of 4.3 mmol/L in stable non-cyanotic patients and an Hb threshold higher than 4.3 mmol/L may be considered in unstable patients or symptomatic anemia (12, 15, 18, 43). NICE (2015) (43) has recommended an Hb threshold of 4.3 mmol/L as well (15, 30). 

Two out of seven guidelines had recommendations for adults with cancer, however these recommendations were based merely on consensus and not on evidence. The JPAC (2013) (41) advised an Hb threshold between 5.0 and 5.6 mmol/L based on what most hospitals in the UK followed, but it is not based on evidence. CBO (2011) (42) stated that an Hb of 3.0 mmol/L is an absolute indication for a RBC transfusion (10). Based on consensus, it is advised to give a prophylactic RBC transfusion based on the patient’s cardiopulmonary compensation abilities and when there are no clear limited cardiopulmonary compensation options or risk factors, an Hb threshold between 3.5-4.5 may be used for children and adolescents under 25 years. In case of solid tumors, an Hb threshold of 6.0 mmol/L can be considered. For lymphocytic and myeloid leukemias, no recommendation could be made. In case of aplasia-inducing treatments it has been shown that a restrictive transfusion policy (4.4-5.5 mmol/L) compared to a more liberal policy (6 mmol/L) did not lead to more adverse patient outcomes (19).

A2: Description of the included studies
A2.1: Pediatric oncology
Four pediatric oncology studies were included (13, 14, 45, 46).

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population and in methodology. The full tables of characteristics are stated in supplemental materials 2 and 3. 

Table 1. Characteristics of the included studies regarding children with cancer.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Robitaille (2013)
RCT
	6 children who received an allogeneic bone marrow transplantation after receiving myeloablative condition 
	- 7.5 mmol/L
	- 4.3 mmol/L
	- Transfusion-related complications*

	Lightdale (2012)
Pre-post study
	141 children with different types of cancer
	- 5.6 mmol/L 
	- 4.3 mmol/L
	- Mortality
- Admission to hospital
- Costs

	Toogood (1978)
RCT
	26 children with acute lymphocytic leukemia
	- Between 9.9 and 11.2 mmol/L
	- Between 6.2 and 7.5 mmol/L
	- Anti-cancer treatment-related complications
- Morbidity

	Smith (1976)
RCT
	27 children with different types of cancer
	- Between 8.7 and 9.9 mmol/L
	- Between 6.2 and 7.5 mmol/L
	- Anti-cancer treatment-related complications
- Morbidity


* This study was stopped for safety concerns when all patients in the experimental arm were diagnosed with veno-occlusive disease. The incidence of veno-occlusive disease was not statistically higher in the experimental arm, p=.05.

A2.2: Children in general
Five additional pediatric studies were included (9, 14, 47-49).

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population and in methodology. 

Table 2. Characteristics of the included studies regarding children.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	English (2002)
Retrospective and prospective cohort study
	1516 severely anemic children divided into 1185 children who had malaria and 331 children with other diagnoses in Kenya
	- 3.1 mmol/L
	- 2.5 mmol/L
- 3.1 mmol/L with respiratory distress
	- Mortality
- Morbidity
- Admission to hospital

	Akech (2008)
Prospective observational study
	213 children who survived malaria
	- 3.1 mmol/L
	- 2.5 mmol/L
- 3.1 mmol/L with respiratory distress
	- Mortality

	Lackritz (1992)
Observational study
	683 children with severe anemia (Hb of 3.1 mmol/L)
	- Transfusion (when they had an Hb of 2.4 mmol/L)
	- No transfusion (when they had an Hb of 2.4 mmol/L
	- Mortality

	Lackritz (1997)
Prospective cohort study
	303 children with severe anemia
	- Transfusion (when they had an Hb of 3.1 mmol/L)
	- No transfusion (when they had an Hb of 3.1 mmol/L
	- Mortality

	Lacroix (2007)
RCT
	637 stable critically ill children
	- 5.0 mmol/L
	- 4.3 mmol/L
	- Mortality
- Morbidity
- Admission to hospital





A2.3: Adults
Six additional adult studies were included (8, 10-12, 15, 16).

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population and in methodology. 

Table 3. Characteristics of the included studies regarding adults.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Carson (2002)
Retrospective study
	300 adults with a postoperative Hb of 5.0 mmol/L
	- Different Hb concentrations
	- Mortality


	Shander (2014)
Retrospective study
	293 adults with postoperative Hb of 5.0 mmol/L
	- Different Hb concentrations
	- Mortality


	Viele & Weskopf (1994)
MEDLINE search of case reports
	61 reports of non-transfused Jehovah’s Witnesses with Hb concentrations of 5.0 mmol/L or hematocrits of 0.24 L/L
	- Different Hb concentrations
	- Mortality

	Carson (2012)
Review of 31 studies
	12587 adult patients
	- 5.6 mmol/L
	- 4.3 mmol/L
	- Mortality
- Morbidity
- Admission to hospital
- Quality of life

	Hébert (1999)
RCT
	838 critically ill patients with euvolemia
	- 6.2 mmol/l
	- 4.3 mmol/L
	- Mortality
- Morbidity
- Admission to hospital

	Rohde (2014)
Review of 17 studies
	7456 adult patients
	- Between 5.6 and 8.4 mmol/L
	- Between 4.0 and 6.8 mmol/L
	- Morbidity



A2.4: Excluded studies
	Excluded studies

	Study
	Reasons for exclusion 

	Lacroix (2012)
	This was a subanalysis and consisted of the same studydata as Lacroix (2007). However, the subanalyses are included in the section “Children with sepsis” and “Children with cancer and cardiac and/or pulmonary comorbidities”.

	Olupot-Olupot (2014)
	Not the right comparison (RBC volume instead of RBC thresholds). However, included in the section “Low or high-volume transfusions in children with cancer”.

	Cholette (2011)
	This study included children with cardiac comorbidities and thus was included in the section “Children with cancer and cardiac and/or pulmonary comorbidities”.

	Hébert & Carson (2014)
	This was an editorial.

	Hajjar (2010)
	This study included adults with cardiac comorbidities and thus was included in the section “Children with cancer and cardiac and/or pulmonary comorbidities”.



B. Results
B1.1: Hb of 1.2 mmol/L versus Hb greater than 1.2 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	No studies
	-
	-

	Adults – Evidence cited in existing guidelines

	Mortality

	Significantly higher mortality in the group with an Hb of 1.2 mmol/L vs. greater than 1.2 mmol/L.
	RR 6.64 (95% CI 4.76 - 9.27)

	Very low** / Carson 2002


** The level of evidence is taken directly from the concerned guidelines minus 1 level for indirectness in this guideline. 

B1.2: Hb of 1.9 mmol/L versus Hb greater than 1.9 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	No studies
	-
	-

	Adults – Evidence cited in existing guidelines

	Mortality

	Significantly higher mortality in the group with an Hb of 1.9 mmol/L vs. greater than 1.9 mmol/L.
	RR 5.20 (95% CI 3.13 - 8.65)
RR 6.83 (95% CI 2.78 - 16.81)

Pooled effect: RR 5.46 (95% CI 3.49 - 8.54)
	Very low** / Carson 2002
Very low** / Shander 2014


** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.3: Hb of 2.5 mmol/L versus Hb greater than 2.5 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	Significantly higher mortality in the group with an Hb of 2.5 mmol/L vs. greater than 2.5 mmol/L in 2 studies, however 1 study reported no significant difference.
	RR 2.08 (95% CI 1.25 - 3.46)
RR 1.12 (95% CI 0.32 - 3.94)
RR 2.51 (95% CI 1.66 - 3.79)*
	Very low** / English 2002
Very low** / Akech 2008
Very low** / Lackritz 1992

	Adults – Evidence cited in existing guidelines

	Mortality

	Significantly higher mortality in the group with an Hb of 2.5 mmol/L vs. greater than 2.5 mmol/L in 1 study, however 1 study reported no significant difference. The pooled effect showed a significantly higher mortality in the group with an Hb of 2.5 mmol/L vs. greater than 2.5 mmol/L.
	RR 2.87 (95% CI 1.34 - 6.14)
RR 2.82 (95% CI 0.93 - 8.59)

Pooled effect: RR 2.85 (95% CI 1.52 - 5.35)
	Very low** / Carson 2002
Very low** / Shander 2014



* Results could not be pooled due to different study populations or outcome measures. 
** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.4: Hb of 3.1 mmol/L versus Hb greater than 3.1 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	Significantly higher mortality in the group with an Hb of 3.1 mmol/L vs. greater than 3.1 mmol/L. 
	RR 1.93 (95% CI 1.36 - 2.74)
	Very low** / Lackritz 1997 

	Adults – Evidence cited in existing guidelines

	Mortality

	Significantly higher mortality in the group with an Hb of 3.1 mmol/L vs. greater than 3.1 mmol/L.
	RR 3.87 (95% CI 1.56 - 9.58)
RR 7.18 (95% CI 3.32 – 15.54)

Pooled effect: RR 5.50 (95% CI 3.08 – 9.83)

23 of 50 deaths primarily due to anemia with Hb <3.1 mmol/L
	Very low ** / Shander 2014 
Very low** / Carson 2002




Very low ** / Viele 1994


** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.5: Hb of 3.7 mmol/L versus Hb greater than 3.7 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	No studies
	-
	-

	Adults – Evidence cited in existing guidelines

	Mortality

	Higher mortality in the group with an Hb of 3.7 mmol/L vs. an Hb greater than 3.7 mmol/L in one study. No significant effect in another study. However, the pooled effect was significant.
	RR 5.46 (95% CI 1.81 - 16.46) 
RR 2.87 (95% CI 0.86 - 9.53)

Pooled effect: RR 4.01 (95% CI 1.80 - 8.95)
	Very low** / Shander 2014 
Very low** / Carson 2002


** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.6: Hb of 4.3 mmol/L versus Hb greater than 4.3
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	Mortality

	No significant difference in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.67 (95% CI 0.35 - 1.28)
	Very low / Lightdale 2012

	Transfusion-related complications

	No significant difference in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 7.00 (95% CI 0.51 - 96.06)
	Low / Robitaille 2013

	Hospital admission

	No significant difference in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	Not significant (no effect measure reported)
	Very low / Lightdale 2012

	Costs

	Significantly lower costs in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	P=0.004 (no effect measure reported)
	Very low / Lightdale 2012

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.99 (95% CI 0.48 - 2.04) 
	Low** / Lacroix 2007


	Morbidity

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.97 (95% CI 0.63 - 1.47)
	Low** / Lacroix 2007


	Hospital admission

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	MD -0.46 (95% CI -0.70 - 1.70)
	Low** / Lacroix 2007


	Adults – Evidence cited in existing guidelines

	Mortality

	One study reported significantly less mortality in the group with an Hb of 4.3 mmol/L. 1 study reported significantly more mortality in the group with an Hb of 4.3 mmol/L. Others reported no significant differences in group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.75 (95% CI 0.59 - 0.96)
RR 0.79 (95% CI 0.63 - 1.00)
RR 19.30 (95% CI 1.09 - 342.66)
RR 3.44 (95% CI 0.59 - 20.04)*
	Low** / Carson 2012
Very low** / Hébert 1999
Very low** / Carson 2002

Very low** / Shander 2014

	Quality of life

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	Not significant (no effect measure reported)
	Low** / Carson 2012

	Morbidity

	Significantly less infections in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.

No significant differences regarding other morbidities in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.81 (95% CI 0.67 - 0.98)
RR 0.83 (95% CI 0.72 - 0.96)*

RR 1.23 (95% CI 0.67 - 2.26)

	Low** / Carson 2012
Low** / Rohde 2014

Very low** / Hébert 1999


	Hospital admission

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	MD -0.70 (95% CI -3.37 - 1.97)
MD 0.11 (95% CI -0.16 - 0.13)
	Very low** / Hébert 1999
Low** / Carson 2012


* Results could not be pooled due to different study populations or outcome measures. 
** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

C. Conclusions
	VERY LOW QUALITY OF EVIDENCE (GRADE)
	
Significantly more mortality in the group with a hemoglobin (Hb) of 3.1 mmol/L versus a hemoglobin (Hb) greater than 3.1 mmol/L in 4 studies. 

Sources (Lackritz, 1997; Shander, 2014; Carson, 2002; Viele & Weiskopf, 1994)



	VERY LOW QUALITY OF EVIDENCE (GRADE)
	
Significantly more mortality in the group with a hemoglobin (Hb) of 3.7 mmol/L versus a hemoglobin (Hb) greater than 3.7 mmol/L in 2 studies.

Sources (Shander, 2014; Carson, 2002)



	VERY LOW QUALITY OF EVIDENCE (GRADE)
	There is no increased risk for mortality, morbidity, and transfusion-related complications with a hemoglobin (Hb) of 4.3 mmol/L versus a hemoglobin (Hb) greater than 4.3 mmol/L in 4 out of 6 studies. However, 1 study reported significantly less mortality and 1 study reported significantly more mortality. Moreover, there were two studies who reported significantly less infections with a hemoglobin (Hb) of 4.3 mmol/L versus a hemoglobin (Hb) greater than 4.3 mmol/L. In addition, there are no studies reporting any other significant potential benefit from a hemoglobin (Hb) greater than 4.3 mmol/L versus a hemoglobin (Hb) of 4.3 mmol/L (5 studies). 

Sources (Lightdale, 2012; Robitaille, 2013; Lacroix, 2012; Carson, 2002; Carson, 2012; Hébert, 1999; Rohde, 2014; Shander, 2014)



1.2 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN NEONATES WITH CANCER
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies were included.

A1.2: Recommendations and evidence derived from guidelines
Four out of seven guidelines included recommendations for neonates. The Dutch Association of Medical Specialists (22) has recommended a hemoglobin (Hb) threshold of 6.5 mmol/L in neonates less than 1 week old, between 2-3 weeks old an Hb threshold of 5.5 mmol/L and an Hb threshold of 4.5 mmol/L in neonates older than 3 weeks (49-53). JPAC (2013) (41) has based their recommendations on the British Committee for Standards in Haematology (BCSH) (2016) (44) and has recommended Hb threshold of 6.2 mmol/L in neonates less than 1 week old. For neonates older than 2 weeks it is recommended to maintain the Hb between 4.7 and 5.3 mmol/L depending on their clinical situation (50-54). 

A2: Description of the included studies
A2.1: Neonates with cancer
There were no primary pediatric oncology studies included from the systematic literature search. 

A2.2: Neonates in general
There were six studies included from the additional literature review (49-53, 55, 56). 

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population (gestational age and birth weight) and in methodology. 

Table 1. Characteristics of the included studies regarding neonates with cancer.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Bell (2005)
RCT
	103 neonates with very low birth weight (500 to 1300 grams)
	- Neonates on ventilation 8.4 mmol/L
- Neonates on oxygen/CPAP 6.9 mmol/L 
- Neonates without respiratory support 5.4 mmol/L
	- Neonates on ventilation 6.2 mmol/L
- Neonates on oxygen/CPAP 5.0 mmol/L
- Neonates without respiratory support 4.4 mmol/L
	- Mortality
- Morbidity
- Costs


	Brooks (1999)
RCT
	50 neonates with very low birthweight (<1250 grams)
	- Hematocrit of 0.40 L/L
	- Asymptomatic: Hematocrit of 0.20 L/L + reticulocyte count 0.1x10e9/L
- Symptomatic: Hematocrit of 0.30 L/L
	- Mortality
- Morbidity

	Chen (2009)
RCT
	36 neonates with very low birth weight (<1500 grams) 
	- Neonates on ventilation 9.1 mmol/L
- Neonates on CPAP 8.3 mmol/L 
- Neonates without respiratory support 6.2 mmol/L
	- Neonates on ventilation 7.2 mmol/L
- Neonates on CPAP 6.2 mmol/L
- Neonates without respiratory support 4.5 mmol/L
	- Mortality
- Morbidity
- Costs

	Connelly (1999)
Prospective study
	24 neonates with very low birth weight (<1500 grams)
	- First week of life 8.1 mmol/L
- Second week of life with respiratory support 6.8 mmol/L
- Third week of life 5.0 mmol/L
	- First week of life 6.8 mmol/L
- Second week of life with respiratory support 5.6 mmol/L
- Third week of life 5.0 mmol/L
	- Mortality
- Morbidity
- Costs


	Mukhopadhyay (2004)
RCT
	38 preterm neonates weighing between 1000 and 1800 grams
	- Hematocrit threshold of 0.40 L/L
	- Hematocrit threshold of 0.30 L/L
	- Mortality

	Whyte & Kirpalani (2006)
RCT
	451 neonates with very low birth weight (<1000 gram)
	- Neonates without respiratory support in week 1 7.5 mmol/L
- Neonates without respiratory support in week 2 6.2 mmol/L
- Neonates without respiratory support in week 3 5.3 mmol/L 

- Neonates on respiratory support in week 1 8.4 mmol/L
- Neonates on respiratory support in week 2 7.5 mmol/L
- Neonates on respiratory support in week 3 6.2 mmol/L
	- Neonates without respiratory support in week 1 6.2 mmol/L
- Neonates without respiratory support in week 2 5.3 mmol/L
- Neonates without respiratory support in week 3 4.7 mmol/L

- Neonates on respiratory support in week 1 7.1 mmol/L
- Neonates on respiratory support in week 2 6.2 mmol/L
- Neonates on respiratory support in week 3 5.3 mmol/L
	- Mortality
- Morbidity
- Costs



A2.3: Excluded studies
	Excluded studies

	Study
	Reasons for exclusion 

	Whyte & Kirpalani (2011)
	This was a review, including the following studies: Connelly (1999), Bell (2005), Chen (2009), and Whyte & Kirpalani (2006) and were all included. 

	Venkatesh (2012)
	This was a review, including the following studies: Bell (2005), Chen (2009), Whyte & Kirpalani (2006), Brooks (1999), Mukhopadhya (2004), and Ransome (1989) and were all included except Ransome (1989) considering that this article was not found. 



B. Results
B1: Neonates in general
B1.1: Hb of 4.3 mmol/L versus Hb greater than 4.3 mmol/L in neonates
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L in neonates.
	RR 0.52 (95% CI 0.05 - 5.56)
None died (not estimable)
	Low* / Bell 2005
Low* / Brooks 1999

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L in neonates.
	Not significant (no effect measure reported)
Not significant (no effect measure reported)
	Low* / Bell 2005

Low* / Brooks 1999

	Costs

	There was a significant difference regarding costs when comparing an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L in neonates.
	MD -1.10 (95% CI -2.10 - -0.10).
	Low* / Bell 2005

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B.1.2: Hb of 5.0 mmol/L versus Hb greater than 5.0 mmol/L in neonates
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 5.0 mmol/L vs. greater than 5.0 mmol/L in neonates.
	RR 1.79 (95% CI 0.18 - 18.02)
	Low* / Chen 2009

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 5.0 mmol/L vs. greater than 5.0 mmol/L in neonates.
	Not significant (no effect measure reported)

	Low* / Chen 2009

	Costs

	There was a significant difference regarding costs when comparing an Hb of 5.0 mmol/L vs. greater than 5.0 mmol/L in neonates.
	MD -1.00 (95% CI -2.49 - 0.49)
	Low* / Chen 2009

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.3: Hb of 6.2 mmol/L versus Hb greater than 6.2 mmol/L in neonates
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates.
	RR 3.50 (95% CI 0.62 - 1.18)
	Low* Mukhopadyay 2004

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B2: Neonates in first week of life
B2.1: Hb of 6.2 mmol/L versus Hb greater than 6.2 mmol/L in neonates in the first week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 6.20 mmol/L vs. greater than 6.2 mmol/L in neonates in the first week of life. 
	RR 1.23 (95% CI 0.84 - 1.79)
	Low* / Whyte & Kirpalani 2006

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 6.20 mmol/L vs. greater than 6.2 mmol/L in neonates in the first week of life.

There was a significant difference regarding retinopathy of prematurity when comparing an Hb of 6.20 mmol/L vs. greater than 6.2 mmol/L in neonates in the first week of life.
	Not significant (no effect measure reported)



RR 0.79 (95% CI 0.66 - 0.95)
	Low* / Whyte & Kirpalani 2006



Low* / Whyte & Kirpalani 2006

	Costs

	There was no significant difference regarding costs when comparing an Hb of 6.20 mmol/L vs. greater than 6.2 mmol/L in neonates in the first week of life.
	MD -0.80 (95% CI -1.65 - 0.05)
	Low* / Whyte & Kirpalani 2006

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B2.2: Hb of 6.8 mmol/L versus Hb greater than 6.8 mmol/L in neonates in the first week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 6.8 mmol/L vs. greater than 6.8 mmol/L in neonates in the first week of life.
	Not significant (no effect measure reported)
	Low* / Connelly 1999

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 6.8 mmol/L vs. greater than 6.8 mmol/L in neonates in the first week of life.
	Not significant (no effect measure reported)
	Low* / Connelly 1999

	Costs

	There was a significant difference regarding costs when comparing an Hb of 6.8 mmol/L vs. greater than 6.8 mmol/L in neonates in the first week of life.
	MD -2.90 (95% CI -4.94 - -0.86)
	Low* / Connelly 1999

	Adults – Evidence cited in existing guidelines 

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B3: Neonates on the second week of life
B3.1: Hb of 5.3 mmol/L versus Hb greater than 5.3 mmol/L in neonates in the second week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 5.3 mmol/L vs. greater than 5.3 mmol/L in neonates in the second week of life. 
	RR 1.23 (95% CI 0.84 - 1.79)
	Low* / Whyte & Kirpalani 2006

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 5.3 mmol/L vs. greater than 5.3 mmol/L in neonates in the second week of life.

There was a significant difference regarding retinopathy of prematurity when comparing an Hb of 5.3 mmol/L vs. greater than 5.3 mmol/L in neonates in the second week of life.
	Not significant (no effect measure reported)



RR 0.79 (95% CI 0.66 - 0.95)
	Low* / Whyte & Kirpalani 2006



Low* / Whyte & Kirpalani 2006

	Costs

	There was no significant difference regarding costs when comparing an Hb of 5.3 mmol/L vs. greater than 5.3 mmol/L in neonates in the second week of life.
	MD -0.80 (95% CI -1.65 - 0.05)
	Low* / Whyte & Kirpalani 2006

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B4. Neonates on the third week of life
B4.1: Hb of 4.7 mmol/L versus Hb greater than 4.7 mmol/L in the third week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 4.7 mmol/L vs. greater than 4.7 mmol/L in neonates in the third week of life.
	RR 1.23 (95% CI 0.84 - 1.79)
	Low* / Whyte & Kirpalani 2006

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 4.7 mmol/L vs. greater than 4.7 mmol/L in neonates in the third week of life.

There was a significant difference regarding retinopathy of prematurity when comparing an Hb of 4.7 mmol/L vs. greater than 4.7 mmol/L in neonates in the third week of life.
	Not significant (no effect measure reported)



RR 0.79 (95% CI 0.66 - 0.95)
	Low* / Whyte & Kirpalani 2006



Low* / Whyte & Kirpalani 2006

	Costs

	There was no significant difference regarding costs when comparing an Hb of 4.7 mmol/L vs. greater than 4.7 mmol/L in neonates in the third week of life.
	MD -0.80 (95% CI -1.65 - 0.05)
	Low* / Whyte & Kirpalani 2006

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

C. Conclusions
No conclusions were formulated. 

2. PROPHYLACTIC RED BLOOD CELL TRANSFUSION - SEPSIS
2.1 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN CHILDREN WITH CANCER DURING SEPSIS
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included children with sepsis. 

A1.2: Recommendations and evidence derived from guidelines
Only one out of seven guidelines formulated recommendations for children with sepsis stating that a hemoglobin (Hb) threshold of 4.3 mmol/L can be safely applied in clinically stable children; however, in clinically unstable children a higher threshold may be suggested (15, 22, 29). 

A2: Description of the included studies
A2.1: Pediatric oncology
There were no primary pediatric oncology studies included from the systematic literature search. 

A2.2: Children in general
One pediatric study was included from the additional literature review (18). The characteristics of the included study are stated in the evidence table below. 

Table 1. Characteristics of the included studies regarding children.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Lacroix (2012)
RCT
	137 stable critically ill children with sepsis
	- 5.0 mmol/L
	- 4.3 mmol/L
	- Mortality
- Morbidity
- Admission to hospital



A2.3: Adults
One adult study was included from the additional literature review (23). The characteristics of the included study are stated in the evidence table below. 

Table 2. Characteristics of the included studies regarding adults.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Holst (2014)
RCT
	998 adult patients with sepsis
	- 5.6 mmol/L
	- 4.3 mmol/L
	- Mortality
- Morbidity



C2.4: Excluded studies
	Excluded studies

	Study
	Reasons for exclusion 

	Lacroix (2007)
	This study included children in general. For this section the subanalysis of Lacroix (2012) was included.



B. Results
B1.1: Hb of 4.3 mmol/L versus Hb greater than 4.3
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 3.45 (95% CI 0.74 - 16.02)
	Low* / Lacroix 2012

	Morbidity

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.99 (95% CI 0.49-1.97)
	Low* / Lacroix 2012

	Hospital admission

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	Not significant (no effect measure reported)
	Low* / Lacroix 2012

	Adults with sepsis – Evidence cited in existing guidelines

	Mortality

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.96 (95% CI 0.83 - 1.10)

	Very low* / Holst 2014


	Morbidity

	No significant differences in the group with an Hb of 4.3 mmol/L vs. greater than 4.3 mmol/L.
	RR 0.33 (95% CI 0.01 - 8.18)
	Very low* / Holst 2014


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

C. Conclusions
	VERY LOW QUALITY OF EVIDENCE (GRADE)
	
There were no significant differences regarding mortality, morbidity, and admission to hospital with a hemoglobin (Hb) of 4.3 mmol/L versus a hemoglobin (Hb) greater than 4.3 mmol/L in 2 studies.

Sources (Lacroix, 2012; Holst, 2014) 



2.2 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN NEONATES WITH CANCER DURING SEPSIS
A: Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included neonates.

A1.2: Recommendations and evidence derived from guidelines
No guidelines included neonates.

A2: Description of the included studies
There were no primary pediatric oncology studies included from the systematic literature search and no additional studies from the additional literature review.

B. Results
As no studies were included, no results were presented. 

C. Conclusions
As no studies were included, no conclusions were formulated. 

3 PROPHYLACTIC RED BLOOD CELL TRANSFUSION - RADIOTHERAPY
3.1 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN CHILDREN WHO UNDERGO RADIOTHERAPY
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included children with cancer who undergo radiotherapy.

A1.2: Recommendations and evidence derived from guidelines
One guideline was found from the National Blood Authority (2012) (29) in which it was stated that the same hemoglobin (Hb) threshold should be used in patients with cancer who undergo radiotherapy (not further specified). This was based on consensus.

A2: Description of the included studies
There were no primary pediatric oncology studies included from the systematic literature search and no additional studies from the additional literature review. However, studies have demonstrated that low pretreatment Hb levels serve as a robust prognostic indicator for poor disease control and survival (24, 25). Conversely, a study involving 414 adult patients with Head and Neck Squamous Cell Carcinoma (HNSCC) investigated the impact of RBC transfusions on patients with “low” pre-irradiation Hb values (females Hb of 8.07 mmol/L, males Hb of 9.0 mmol/L). The study showed that the transfusions prior to and during the radiotherapy treatment did not improve the poor prognosis in patients with low Hb values (26). In addition, other RCTs have also failed to show the effectiveness of transfusion strategies and the use of erythropoietin was found to be counterproductive (27). In contrast, a study explored the potential of ARCON, a treatment involving the administration of a gas mixture carbogen and taking nicotinamide pills, in reversing the poor outcomes associated with anemia in cancer patients. The study aimed to elucidate why transfusions do not influence outcomes and proposed that RBC transfusions stimulate inflammatory and immunosuppressive pathways. Erythropoietin was found to decrease tissue oxygenation due to increased viscosity resulting from elevated Hb levels, and the presence of erythropoietin receptors on tumor cell membranes was observed to stimulate tumor growth. Animal studies indicated that correcting anemia through blood transfusions initially increased tumor radiosensitivity by improving tumor cell oxygenation. However, this effect was transient and dissipated within 24 hours. It is thought that tumors that are chronically exposed to higher oxygen levels, such as those associated with normal Hb levels, eventually adapt and exhibit increased proliferation and will outgrow their oxygen supply. In the case of ARCON, the duration of increased oxygenation is short (10-15 minutes) and prevents adaptation from occurring (28).

B. Results
As no studies were included, no results were presented. 

C. Conclusions
As no studies were included, no conclusions were formulated. 

3.2 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN NEONATES WHO UNDERGO RADIOTHERAPY
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included neonates.

A1.2: Recommendations and evidence derived from guidelines
One guideline was found from the National Blood Authority (2012) (43) and they state that the same hemoglobin (Hb) threshold should be used in patients with cancer who undergo radiotherapy (not further specified). This was based on consensus.

A2: Description of the included studies
There were no primary pediatric oncology studies included from the systematic literature search and no additional studies from the additional literature review. However, studies have demonstrated that low pretreatment Hb levels serve as a robust prognostic indicator for poor disease control and survival (24, 25). Conversely, a study involving 414 adult patients with Head and Neck Squamous Cell Carcinoma (HNSCC) investigated the impact of RBC transfusions on patients with “low” pre-irradiation Hb values (females Hb of 8.07 mmol/L, males Hb of 9.0 mmol/L). The study showed that the transfusions prior to and during the radiotherapy treatment did not improve the poor prognosis in patients with low Hb values (26). In addition, other RCTs have also failed to show the effectiveness of transfusion strategies and the use of erythropoietin was found to be counterproductive (27). In contrast, a study explored the potential of ARCON, a treatment involving the administration of a gas mixture carbogen and taking nicotinamide pills, in reversing the poor outcomes associated with anemia in cancer patients. The study aimed to elucidate why transfusions do not influence outcomes and proposed that RBC transfusions stimulate inflammatory and immunosuppressive pathways. Erythropoietin was found to decrease tissue oxygenation due to increased viscosity resulting from elevated Hb levels, and the presence of erythropoietin receptors on tumor cell membranes was observed to stimulate tumor growth. Animal studies indicated that correcting anemia through blood transfusions initially increased tumor radiosensitivity by improving tumor cell oxygenation. However, this effect was transient and dissipated within 24 hours. It is thought that tumors that are chronically exposed to higher oxygen levels, such as those associated with normal Hb levels, eventually adapt and exhibit increased proliferation and will outgrow their oxygen supply. In the case of ARCON, the duration of increased oxygenation is short (10-15 minutes) and prevents adaptation from occurring (27)

B. Results
As no studies were included, no results were presented. 	

C. Conclusions
As no studies were included, no conclusions were formulated. 

4. PROPHYLACTIC RED BLOOD CELL TRANSFUSION - CARDIAC AND PULMONARY COMORBIDITIES
4.1 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN CHILDREN WITH CANCER WITH CARDIAC AND/OR PULMONARY COMORBIDITIES
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies were included.

A1.2: Recommendations and evidence derived from guidelines
Three out of seven guidelines included recommendations for children with cardiac and pulmonary comorbidities. These recommendations are distinguished in children with acute respiratory failure and children with acquired and congenital heart disease. 
Only Valentine (2018) (33) included recommendations for children with respiratory failure, advising a hemoglobin (Hb) threshold of 3.1 mmol/L. They do not advise an Hb threshold higher than 4.3 mmol/L in critically ill children with respiratory failure without severe acute hypoxemia, chronic cyanotic conditions, or hemolytic anemia. There was not enough evidence to create a recommendation regarding RBC transfusion thresholds between 3.1 and 4.3 mmol/L. A recommendation could not be made for critically ill children with respiratory failure and severe hypoxemia. These recommendations were based on 7 studies in both children and adults (8, 10, 11, 15, 46, 47, 57). 

Valentine (2018) (33) and the BCSH (2016) (42) included recommendations for children with acquired and congenital heart disease. Valentine (2018) (33) advises in hemodynamically stable critically ill children with uncorrected congenital heart disease an Hb threshold between 4.3 mmol/L and 5.6 mmol/L depending on the cardiopulmonary reserve. There is not enough evidence to create recommendations for children with right or left ventricular myocardial dysfunction (acquired or congenital) or for children with a structurally normal heart and idiopathic or acquired pulmonary hypertension (mean pulmonary arterial pressure >25 mmHg with normal pulmonary capillary wedge pressure) (15). The BCSH (2016) (42) advises an Hb threshold of 4.3 mmol/L in stable children with non-cyanotic heart disease. There is insufficient evidence to make a recommendation for pre-transfusion Hb thresholds in pediatric hematology/oncology patients and those undergoing stem cell transplantation and for children with cyanotic heart disease (12, 15, 16, 18, 20, 41, 58).

A2: Description of the included studies
A2.1: Pediatric oncology
There were no primary pediatric oncology studies included from the systematic literature search. 

A2.2: Children in general
Five pediatric studies were included from the additional literature review (18, 28, 30, 46, 57).

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population and in methodology. 

Table 1. Characteristics of the included studies regarding children.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Lacroix (2012)
Subananalysis of Lacroix (2007)
	400 stable critically ill children with respiratory distress
	- 5.0 mmol/L
	- 4.3 mmol/L
	- Mortality
- Morbidity
- Admission to hospital

	Cholette (2011)
RCT
	60 infants and children with variations of single-ventricle physiology presenting for cavopulmonary connection
	- 8.1 mmol/L
	- 5.6 mmol/L
	- Mortality
- Admission to hospital

	Willems (2010)
Subananalysis of Lacroix (2007)
	125 stable critically ill children post cardiac surgery (noncyanotic)
	- 5.0 mmol/L
	- 4.3 mmol/L
	- Mortality
- Morbidity
- Admission to hospital

	Marsh (1995)
Prospective study
	1844 children with malaria and an Hb below 3.1 mmol/L with respiratory distress
	-
	-
	- Mortality

	English (2002)
Retrospective and prospective cohort study
	1516 severely anemic children divided into 1185 children who had malaria and 331 children with other diagnoses in Kenya
	- 3.1 mmol/L
	- 2.5 mmol/L
- 3.1 mmol/L with respiratory distress
	- Mortality
- Morbidity
- Admission to hospital



A2.3: Adults
Three adult studies were included from the additional literature review (8, 20, 29).

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population and in methodology. 

Table 2. Characteristics of the included studies regarding adults. 
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Carson (2002)
Retrospective study
	300 adults with a postoperative Hb of 5.0 with cardiovasculair comorbidities
	Different Hb levels
	- Mortality


	Hajjar (2010)
RCT
	RCT including 512 adults undergoing elective cardiac surgery
	- Hematocrit 0.30 L/L
	- Hematocrit 0.24 L/L
	- Mortality
- Morbidity
- Admission to hospital

	Carson (2011)
RCT
	2016 adults with either a history of or risk factors for cardiovascular disease and whose Hb level was of 6.2 mmol/L after hip-fracture surgery
	- 6.2 mmol/L
	- 5.0 mmol/L
	- Mortality
- Morbidity
- Admission to hospital
- Quality of life



A2.4: Excluded studies
	Excluded studies

	Study
	Reasons for exclusion 

	Lacroix (2007)
	This study included children in general. For this section the subanalysis of Lacroix (2012) was included.

	Lackritz (1992)
	This study included children in general and was included in the section “Children with cancer”.

	Viele & Weiskopf (1994)
	This study included adults in general and was included in the section “Children with cancer”.

	Carson (2002)
	This study included adults in general and was included in the section “Children with cancer”.

	Shander (2014)
	This study included adults in general and was included in the section “Children with cancer”.

	Carson (2012)
	This study included adults in general and was included in the section “Children with cancer”.

	BCSH (2013)
	This is a former guideline from the BCSH group and was thus not included. 

	Hébert (1999)
	This study included adults in general and was included in the section “Children with cancer”.



B. Results
B1.1: Hb of 4.3 mmol/L versus Hb greater than 4.3 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	No significant differences regarding mortality when comparing an Hb of 4.3 mmol/L with 5.0 mmol/L. 
	RR 0.98 (95% CI 0.14 - 6.77)*
	Very low** / Willems 2010

	Morbidity

	No significant differences regarding morbidity when comparing an Hb of 4.3 mmol/L with 5.0 mmol/L. 
	RR 0.99 (95% CI 0.64 - 1.54)

RR 1.97 (95% CI 0.62 - 6.20)
	Very low** / Lacroix 2012 (respiratory distress)
Very low** / Willems 2010

	Admission to hospital

	No significant differences regarding admission to hospital when comparing an Hb of 4.3 mmol/L with 5.0 mmol/L. 
	MD 0.10 (95% CI -0.78 - 0.98) 
MD -0.40 (95% CI -2.42 - 1.62)*
	Very low** / Lacroix 2012
Very low** / Willems 2010

	Adults – Evidence cited in existing guidelines

	Mortality

	No significant differences regarding mortality when comparing an Hb of 4.3 mmol/L with 5.0 mmol/L. 
	None died (not estimable)
	Very low** / Carson 2002


* Results could not be pooled due to different study populations or outcome measures. 
** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.2: Hb of 5.0 mmol/L versus Hb greater than 5.0 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	No studies
	-
	-

	Adults – Evidence cited in existing guidelines

	Mortality

	No significant differences regarding mortality when comparing an Hb of 5.0 mmol/L with 6.2 mmol/L. 
	RR 1.16 (95% CI 0.56 - 2.39)
RR 0.87 (95% CI 0.63 - 1.19)*
	Moderate** / Hajjar 2010 
Very low** / Carson 2011

	Morbidity

	No significant differences regarding morbidity when comparing an Hb of 5.0 mmol/L with 6.2 mmol/L. 
	Not significant (no effect measure reported)

	Moderate** / Hajjar 2010
Very low** / Carson 2011

	Quality of life

	No significant differences regarding quality of life when comparing an Hb of 5.0 mmol/L with 6.2 mmol/L. 
	Not significant (no effect measure reported)

	Very low** / Carson 2011

	Admission to hospital

	No significant differences regarding admission to hospital when comparing an Hb of 5.0 mmol/L with 6.2 mmol/L. 
	Not significant (no effect measure reported)
MD 0.30 (95% CI -0.11 - 0.71)
	Moderate** / Hajjar 2011

Very low** / Carson 2011


* Results could not be pooled due to different study populations or oucome measures. 
** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.3: Hb of 5.6 mmol/L versus Hb greater than 5.6 mmol/L
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	No significant differences regarding mortality when comparing an Hb of 5.6 mmol/L with 8.07 mmol/L. 
	RR 0.33 (95% CI 0.01 - 7.87)
	Very low** / Cholette 2011

	Admission to hospital

	No significant differences regarding admission to hospital when comparing an Hb of 5.6 mmol/L with 8.07 mmol/L. 
	Not significant (no effect measure reported)
	Very low** / Cholette 2011

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 



C. Conclusions
	VERY LOW QUALITY OF EVIDENCE (GRADE)
	
No significant difference regarding mortality, morbidity, and admission to hospital in both children and adults with cardiac and pulmonary comorbidities with a hemoglobin (Hb) of 4.3 mmol/L versus a hemoglobin (Hb) greater than 4.3 mmol/L in 3 studies.

Sources (Lacroix, 2012; Carson, 2002; Willems, 2010) 


 
4.2 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN NEONATES WITH CANCER WITH CARDIAC AND/OR PULMONARY COMORBIDITIES
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included neonates.

A1.2: Recommendations and evidence derived from guidelines
Four out of seven guidelines included recommendations for neonates with cardiac and/or pulmonary comorbidities. The Dutch Association of Medical Specialists (21) have recommended a hemoglobin (Hb) threshold of 7.5 mmol/L in neonates less than 1 week old, between weeks 2-3 an Hb threshold of 6.5 and to maintain an Hb threshold of 5.5 mmol/L in neonates older than 3 weeks (49-53). JPAC (2013) (41) have based their recommendations on the BCSH (2016) (44). BCSH (2016) (44) have distinguished their recommendations between neonates on ventilation and neonates on oxygen or CPAP. In case of neonates on ventilation, their advice is to maintain an Hb greater than 7.5 mmol/L in neonates younger than 1 week old. In case of neonates older than 2 weeks old maintain the Hb greater than 6.2 mmol/L. In case of neonates on oxygen or CPAP, their advice is to maintain the Hb greater than 7.5 mmol/L in neonates less then 24 hours old. In case of neonates less than 1 week maintain an Hb greater than 6.2 mmol/L. Between 2 and 3 weeks old maintain the Hb greater than 5.9 mmol/L. In case of neonates older than 4 weeks old, maintain an Hb greater than 5.3 mmol/L (50-54). Valentine (2018) (33) have advised in hemodynamically stable infants with uncorrected congenital heart disease an Hb threshold between 4.3 mmol/L and 5.6 mmol/L, depending on the degree of cardiopulmonary reserve. This recommendation is based on the TRIPICU study stating that an Hb greater than 4.3 mmol/dL is safe (15). However, there is no evidence that transfusion to the Hb greater than 5.6 mmol/dL is beneficial and might be of some risk. 

A2: Description of the included studies
A2.1: Pediatric oncology
There were no primary pediatric oncology studies included from the systematic literature search. 

A2.2: Neonates in general
There were four studies included from the additional literature review (49-53). 

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population (gestational age and birth weight) and in methodology. 

Table 1. Characteristics of the included studies regarding neonates with cancer with cardiac and/or pulmonary comorbidities.
	Included studies

	Study
	Population
	Liberal threshold
	Restrictive threshold
	Outcomes 

	Bell (2005)
RCT
	103 neonates with very low birth weight (500 to 1300 grams)
	- Neonates on ventilation 8.4 mmol/L
- Neonates on oxygen/CPAP 6.9 mmol/L 
- Neonates without respiratory support 5.4 mmol/L
	- Neonates on ventilation 6.2 mmol/L
- Neonates on oxygen/CPAP 5.0 mmol/L
- Neonates without respiratory support 4.4 mmol/L
	- Mortality
- Morbidity
- Costs


	Chen (2009)
RCT
	36 neonates with very low birth weight (<1500 grams) 
	- Neonates on ventilation 9.1 mmol/L
- Neonates on CPAP 8.3 mmol/L 
- Neonates without respiratory support 6.2 mmol/L
	- Neonates on ventilation 7.2 mmol/L
- Neonates on CPAP 6.2 mmol/L
- Neonates without respiratory support 4.5 mmol/L
	- Mortality
- Morbidity
- Costs

	Connelly (1999)
Prospective study
	24 neonates with very low birth weight (<1500 grams)
	- First week of life 8.1 mmol/L
- Second week of life with respiratory support 6.8 mmol/L
- Third week of life 5.0 mmol/L
	- First week of life 6.8 mmol/L
- Second week of life with respiratory support 5.6 mmol/L
- Third week of life 5.0 mmol/L
	- Mortality
- Morbidity
- Costs


	Whyte & Kirpalani (2006)
RCT
	451 neonates with very low birth weight (<1000 gram)
	- Neonates without respiratory support in week 1 7.5 mmol/L
- Neonates without respiratory support in week 2 6.2 mmol/L
- Neonates without respiratory support in week 3 5.3 mmol/L 

- Neonates on respiratory support in week 1 8.4 mmol/L
- Neonates on respiratory support in week 2 7.5 mmol/L
- Neonates on respiratory support in week 3 6.2 mmol/L
	- Neonates without respiratory support in week 1 6.2 mmol/L
- Neonates without respiratory support in week 2 5.3 mmol/L
- Neonates without respiratory support in week 3 4.7 mmol/L

- Neonates on respiratory support in week 1 7.1 mmol/L
- Neonates on respiratory support in week 2 6.2 mmol/L
- Neonates on respiratory support in week 3 5.3 mmol/L
	- Mortality
- Morbidity
- Costs



A2.3: Excluded studies
	Excluded studies

	Study
	Reasons for exclusion 

	Whyte & Kirpalani (2011)
	This was a review, including the following studies: Connelly (1999), Bell (2005), Chen (2009), and Whyte & Kirpalani (2006) and were all included. 

	Venkatesh (2012)
	This was a review, including the following studies: Bell (2005), Chen (2009), Whyte & Kirpalani (2006), Brooks (1999), Mukhopadhya (2004), and Ransome (1989) and were all included except Ransome (1989) considering that this article was not found. 

	Lacroix (2007)
	This study included children in general and was thus included in the section “Children with cancer”. 



B. Results
B1: Neonates on oxygen/CPAP
B1.1: Hb of 5.0 mmol/L versus Hb greater than 5.0 mmol/L in neonates on oxygen/CPAP
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates.
	RR 0.52 (95% CI 0.05 - 5.56).

	Low* / Bell 2005

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates.
	Not significant (no effect measure reported)
	Low* / Bell 2005

	Costs

	There was a significant reduction regarding costs when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates.
	MD -1.10 (95% CI -2.10 - -0.10)
	Low* / Bell 2005

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.2: Hb of 6.2 mmol/L versus Hb greater than 6.2 mmol/L in neonates on oxygen/CPAP
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates.
	RR 1.79 (95% CI 0.18 - 18.02)

	Low* / Chen 2009


	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates.
	Not significant (no effect measure reported)
	Low* / Chen 2009


	Costs

	There was no significant reduction regarding costs when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates.
	MD -1.00 (95% CI -2.49 - 0.49)

	Low* / Chen 2009


	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B2: Neonates on ventilation
B2.1: Hb of 6.2 mmol/L versus Hb greater than 6.2 mmol/L in neonates on ventilation
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates.
	RR 0.52 (95% CI 0.05 - 5.56)
	Low* / Bell 2005

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates.
	Not significant (no effect measure reported)
	Low* / Bell 2005

	Costs

	There was a significant reduction regarding costs when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates.
	MD -1.10 (95% CI -2.10 - -0.10)
	Low* / Bell 2005

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B2.2: Hb of 7.5 mmol/L versus Hb greater than 7.5 mmol/L in neonates on ventilation
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 7.5 mmol/L vs. greater than 7.5 mmol/L in neonates.
	RR 1.79 (95% CI 0.18 - 18.02)

	Low* / Chen 2009


	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 7.5 mmol/L vs. greater than 7.5 mmol/L in neonates.
	Not significant (no effect measure reported)
	Low* / Chen 2009


	Costs

	There was no significant reduction regarding costs when comparing an Hb of 7.5 mmol/L vs. greater than 7.5 mmol/L in neonates.
	MD -1.00 (95% CI -2.49 - 0.49)
	Low* / Chen 2009


	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B3: Neonates in the first week of life
B3.1: Hb of 7.5 mmol/L versus Hb greater than 7.5 mmol/L in neonates in the first week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 7.5 mmol/L vs. greater than 7.5 mmol/L in neonates in the first week of life.
	RR 1.23 (95% CI 0.84 - 1.79)
	Low* / Whyte & Kirpalani 2006

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 7.5 mmol/L vs. greater than 7.5 mmol/L in neonates in the first week of life.

There was a significant difference regarding retinopathy of prematurity when comparing an Hb of 7.5 mmol/L vs. greater than 7.5 mmol/L in neonates in the first week of life.
	Not significant (no effect measure reported)



RR 0.79 (95% CI 0.66 - 0.95)
	Low* / Whyte & Kirpalani 2006

	Costs

	There was no significant difference regarding costs when comparing an Hb of 7.5 mmol/L vs. greater than 7.5 mmol/L in neonates in the first week of life.
	MD -0.80 (95% CI -1.65 - 0.05)
	Low* / Whyte & Kirpalani 2006

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B4: Neonates in the second week of life
B4.1: Hb of 5.6 mmol/L versus Hb greater than 5.6 mmol/L in neonates on respiratory support in the second week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates in the second week of life.
	None died (not estimable)
	Low* / Connelly 1999

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates in the second week of life.
	Not significant (no effect measure reported)
	Low* / Connelly 1999

	Costs

	There was a significant reduction regarding costs when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates in the second week of life.
	MD -2.90 (95% CI -4.94 - -0.86)
	Low* / Connelly 1999

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B4.2: Hb of 6.2 mmol/L versus Hb greater than 6.2 mmol/L in neonates in the second week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates in the second week of life.
	RR 1.23 (95% CI 0.84 - 1.79)
	Low* / Whyte & Kirpalani 2006

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates in the second week of life.

There was a significant difference regarding retinopathy of prematurity when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates in the second week of life.
	Not significant (no effect measure reported)



RR 0.79 (95% CI 0.66 - 0.95)
	Low* / Whyte & Kirpalani 2006

	Costs

	There was no significant difference regarding costs when comparing an Hb of 6.2 mmol/L vs. greater than 6.2 mmol/L in neonates in the second week of life.
	MD -0.80 (95% CI -1.65 - 0.05)
	Low* / Whyte & Kirpalani 2006

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B5: Neonates in the third week of life
B5.1: Hb of 5.6 mmol/L versus Hb greater than 5.6 mmol/L in neonates on respiratory support in the third week of life
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	There was no significant difference regarding mortality when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates in the third week of life.
	RR 1.23 (95% CI 0.84 - 1.79)
	Low* / Whyte & Kirpalani 2006

	Morbidity

	There was no significant difference regarding morbidity when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates in the third week of life.
There was a significant difference regarding retinopathy of prematurity when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates in the third week of life.
	Not significant (no effect measure reported)


RR 0.79 (95% CI 0.66 - 0.95)
	Low* / Whyte & Kirpalani 2006

	Costs

	There was no significant difference regarding costs when comparing an Hb of 5.6 mmol/L vs. greater than 5.6 mmol/L in neonates in the third week of life.
	MD -0.80 (95% CI - 1.65 - 0.05)
	Low* / Whyte & Kirpalani 2006

	Adults – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

C. Conclusions
No conclusions were formulated. 

5. PROPHYLACTIC RED BLOOD CELL TRANSFUSION - HYPERLEUKOCYTOSIS
5.1 PROPHYLACTIC RED BLOOD CELL TRANSFUSION IN CHILDREN AND NEONATES WITH CANCER DURING HYPERLEUKOCYTOSIS
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included children or neonates with cancer during hyperleukocytosis.

A1.2: Recommendations and evidence derived from guidelines
No guidelines included children or neonates with cancer during hyperleukocytosis.

A2: Description of the included studies
There were no primary pediatric oncology studies included from the systematic literature search and no additional studies from the additional literature review.

B. Results
As no studies were included, no results were presented. 

C. Conclusions
As no studies were included, no conclusions were formulated. 

6. IRRADIATED RED BLOOD CELL TRANSFUSIONS
6.1 IRRADIATED RED BLOOD CELL TRANSFUSIONS IN CHILDREN AND NEONATES WITH CANCER
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies were included.

A1.2: Recommendations and evidence derived from guidelines
The only guideline that included recommendations for irradiated RBC products was the Dutch Association of Medical Specialists (21) based on one study (34) and a survey under hemovigilance organizations worldwide:
· In case of HLA related products and donors:
a) Transfusion between 1st to 3rd degree relatives of cell-containing blood products;
b) HLA-compatible plated concentrates.
· In case of granulocyte transfusions
· Depending on the patient's immune status:
a) During intrauterine transfusions until 6 months after the due date;
b) Children with congenital combined immune deficiencies (e.g., SCID);
c) Acquired immune deficiencies such as:
· Allogeneic stem cell transplantations up to 1 year after transplantation;
· Autologous stem cell transplantations up to 6 months after transplantation;
· After application of donor lymphocyte infusion (DLI) or infusion of cytotoxic T lymphocytes (CTL) up to 1 year after transfusion. 
· In case of patients with prolonged T-cell depletion after medication:
a) Fludarabine or other T-cell depleting therapy or indicated by the pharmacotherapeutic compass (up to 6 months after discontinuation of the therapy);
b) Medications that, in combination with the disease, cause long-term T-cell depletions, such as anti-CD52 treatments in hematological diseases and ATG treatment in aplastic anemia from the initiation to 6 months after completion of the treatment. 

A2: Description of the included studies
There were no primary pediatric oncology studies included from the systematic literature search and no additional studies from the additional literature review. 

B. Results
As no studies were included, no results were presented. 

C. Conclusions
As no studies were included, no conclusions were formulated. 

7. LOW OR HIGH-VOLUME RED BLOOD CELL TRANSFUSIONS
7.1 LOW OR HIGH-VOLUME RED BLOOD CELL TRANSFUSIONS IN CHILDREN WITH CANCER
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included RBC volumes in children.
A1.2: Recommendations and evidence derived from guidelines
No guidelines included RBC volumes in children.

A2: Description of the included studies
A2.1: Pediatric oncology
There were no primary pediatric oncology studies included from the systematic literature search.

A2.2: Children in general
One pediatric study was included from the additional literature review (38).
The characteristics of the included study are stated in the evidence table below.

Table 1. Characteristics of the included studies regarding children.
	Included studies

	Study
	Population
	Liberal volume
	Restrictive volume
	Outcomes 

	Olupot-Olupot (2014)
RCT
	160 children with severe anemia (Hb of 3.7 mmol/L)
	- 30 ml/kg
	- 20 ml/kg
	- Mortality
- Morbidity
- Costs



B. Results
B1.1 Prophylactic RBC transfusion volume 20 ml/kg versus >20 ml/kg
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	No significant differences in group with volume of 20 ml/kg vs. higher than 20 ml/kg 
	RR 5.71 (95% CI 0.70 - 46.34)

	Very low* / Olupot-Olupot 2014

	Morbidity

	No significant differences in group with volume of 20 ml/kg vs. higher than 20 ml/kg 
	RR 2.85 (95% CI 0.59 - 13.72)
	Very low* / Olupot-Olupot 2014

	Costs

	No significant differences in group with volume of 20 ml/kg vs. higher than 20 ml/kg 
	RR 2.85 (95% CI 0.96 - 8.47)

	Very low* / Olupot-Olupot 2014

	Adults with cancer – Evidence cited in existing guidelines

	No studies
	-
	-


* The level of evidence is taken directly from the concerned guidelines minus 1 level for indirectness in this guideline. 

C. Conclusions
	VERY LOW QUALITY OF EVIDENCE (GRADE)
	
No significant difference regarding mortality, morbidity and costs with a volume of 20 ml/kg versus higher than 20 ml/kg in 1 study. 

Sources (Olupot-Olupot, 2014)



7.2 LOW OR HIGH-VOLUME RED BLOOD CELL TRANSFUSIONS IN NEONATES WITH CANCER
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included low or high-volume prophylactic RBC transfusions
A1.2: Recommendations and evidence derived from guidelines
Two out of seven guidelines included recommendations regarding the volume of the prophylactic RBC transfusion. All (21, 42) recommend a volume of 15 ml/kg in neonates. These recommendations were based on 4 studies (35-38). 

A2: Description of the included studies
A2.1: Pediatric oncology
There were no primary pediatric oncology studies included from the systematic literature search. 

A2.2: Children in general
Three pediatric studies were included from the additional literature review (35-37).

The characteristics of the included studies are stated in the evidence table below. The studies differ from each other in patient population and in methodology. 

Table 1. Characteristics of the included studies regarding children.
	Included studies

	Study
	Population
	Liberal volume
	Restrictive volume
	Outcomes 

	Paul (2002)
RCT
	13 neonates with a very low birthweight (<1500 grams)
	- 20 ml/kg
	- 10 ml/kg
	- Mortality

	Wong (2005)
RCT
	20 neonates with a very low birthweight (<1500 grams)
	- 20 ml/kg
	- 15 ml/kg
	- Mortality


	Khodabux (2009)
Observational study
	459 premature born neonates with a gestational age between 24+0 and 31+6 weeks
	- 20 ml/kg
	- 15 ml/kg
	- Mortality
- Morbidity



A2.3: Excluded studies
	Excluded studies

	Study
	Reasons for exclusion 

	Olupot-Olupot (2014)
	This study included children and was thus included in the section “Low or high-volume transfusion in children”.  



B. Results
B1.1: Prophylactic RBC transfusion volume 10 ml/kg versus higher than 10 ml/kg
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Morbidity

	No significant differences in group with volume of 10 ml/kg vs. higher than 10 ml/kg 
	Not significant (no effect measure reported)
	Very low** / Paul 2002

	Adults with cancer – Evidence cited in existing guidelines

	No studies
	-
	-


** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

B1.2: Prophylactic RBC transfusion volume 15 ml/kg versus >15 ml/kg
	Conclusion of evidence
	Effect
	Level of evidence / studies

	Children with cancer – Systematic literature search

	No studies
	-
	-

	Children non-cancer – Evidence cited in existing guidelines

	Mortality

	No significant differences in group with volume of 15 ml/kg vs. higher than 15 ml/kg
	RR 1.00 (95% CI 0.07 - 13.87)
RR 0.94 (95% CI 0.43 - 2.04)*
	Very low** / Wong 2005
Very low** / Khodabux 2009

	Morbidity

	No significant differences in group with volume of 15 ml/kg vs. higher than 15 ml/kg 
	Not significant (no effect measure reported)
	Very low** / Wong 2005
Very low** / Khodabux 2009

	Adults with cancer – Evidence cited in existing guidelines

	No studies
	-
	-


* Results could not be pooled due to different study populations or outcome measures. 
** The level of evidence is taken directly from the relevant guidelines minus 1 level for indirectness in this guideline. 

C. Conclusions
	VERY LOW QUALITY OF EVIDENCE (GRADE)
	
No significant difference regarding morbidity with a volume of 10 ml/kg versus higher than 10 ml/kg in 1 study.

Sources (Paul, 2002)



	VERY LOW QUALITY OF EVIDENCE (GRADE)
	
No significant difference regarding mortality and morbidity with a volume of 15 ml/kg versus higher than 15 ml/kg in 2 studies.

Sources (Khodabux, 2009; Wong, 2005) 



8. INFUSION RATES OF RED BLOOD TRANSFUSIONS
8.1 INFUSION RATES OF RED BLOOD TRANSFUSIONS IN CHILDREN WITH CANCER
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included children.
A1.2: Recommendations and evidence derived from guidelines
One guideline was identified. JPAC (2013) (41) has recommended a RBC infusion rate of 5 ml/kg/hour and the transfusion must be completed within 4 hours, this was based on consensus. 

A2: Description of the included studies
There were no primary pediatric oncology studies included from the systematic literature search and no additional studies from the additional literature review.

B. Results
As no studies were included, no results were presented. 

C. Conclusions
As no studies were included, no conclusions were formulated. 

8.2 INFUSION RATES OF RED BLOOD TRANSFUSIONS IN NEONATES WITH CANCER
A. Discussion of the literature
A1: Discussion of the evidence
A1.1: Evidence in pediatric oncology
No pediatric oncology studies included neonates.

A1.2: Recommendations and evidence derived from guidelines
The Dutch Association of Medical Specialists (21) has recommended an infusion rate in neonates of 5 ml/kg/hour based on consensus.

A2: Description of the included studies
There were no primary pediatric oncology studies included from the systematic literature search and no additional studies from the additional literature review.

B. Results
As no studies were included, no results were presented. 

C. Conclusions
As no studies were included, no conclusions were formulated. 
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