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Model Parameters
[bookmark: _Ref177982332][bookmark: _Ref177969597][bookmark: _Toc177969925]Table S1 Model assumptions
	Model section
	Assumption
	Justification

	Population
	All paediatric individuals start at 5 years of age and weighing 20kg
	Adheres to available clinical evidence that explores aRBCX in paediatric individuals of these ages[1, 2]

	Population
	Paediatrics do not have a prior history of a clinical event
	Lack of evidence to inform rates of clinical events in paediatric individuals aged 5 with SCD; these numbers are expected to be very low.

	Chelation therapy and iron overload
	Chelation therapy and iron overload impacted the costs only. It did not impact the mortality or HRQoL. 
	Studies identified in the pragmatic review did not state whether other complications associated with SCD were controlled for. Therefore, there was no data to appropriately model this.

	Utility
	Utility decrements were used to estimate QALY losses for acute and chronic events. Decrements for acute events were assumed to last one month. Chronic events were assumed incur permanent decrements.
	This assumption aligned the model cycle length with the duration of acute event utility decrement duration. It was also deemed reasonable to apply chronic event utility decrements permanently (i.e., until the time horizon elapsed or death occurred).

	Utility
	People aged <16 years old were assumed to have the same population norm as someone aged 16 years.
	NICE TSD23 states that “where estimates for children or adolescents are required, the results of the Hernández et al model should be extrapolated by applying the estimates at age 16 years for all lower ages”.[3]

	Utility
	Utility was impacted by the occurrence of clinical events only. Chelation therapy and requirement of a DMT had no impact on utility
	There is a lack of robust EQ-5D evidence to show the impact of chelation therapy and exchange transfusions in a SCD population. Available data did not state whether complications of SCD had been accounted for and therefore, this was deemed a conservative assumption.

	Mortality
	All-cause mortality tables from 2017-19 were used.
	NICE TSD23 states that “the impact of COVID-19 on long term mortality rates will remain unknown for some years. For current NICE assessments, it would be prudent to use figures from the three-year band 2017 - 2019 and for the Institute to commit to regular reviews of recommended data sources”.[3]


aRBCX, automated red blood cell exchange; DMT, disease modifying transfusion treatment; HRQoL, health-related quality of life; NICE, national institute for health and care excellence; SCD, sickle cell disease; TSD, technical support document VOC, vaso-occlusive crisis
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Baseline population characteristics
[bookmark: _Ref177982444][bookmark: _Ref177969600][bookmark: _Toc177969927][bookmark: _Ref177982380][bookmark: _Ref177968472][bookmark: _Ref177969599][bookmark: _Toc177969926]Table S2 Adult population baseline characteristics
	
Parameter
	Mean
	SE
	Source

	PH prevalence at baseline (18 to 45)
	8.5%
	1.70%
	Klings et al. (2014)[4]


	CKD prevalence at baseline (18 to 45)
	12.6%
	0.33%
	Table 2
Ramsey et al. (2022)[5]

	ESRD prevalence at baseline (18 to 45)
	8.0%
	1.60%
	Mammen et al. (2017)[6]

	HF prevalence at baseline (18 to 45)
	3.8%
	0.02%
	Table 1. 
Agarwal et al. (2018)[7]

	Stroke prevalence at baseline (18 to 45)
	6.1%
	0.24%
	Table 2
Ramsey et al. (2022)[5]

	PH prevalence at baseline (46+)
	8.5%
	1.70%
	Klings et al. (2014)[4]

	CKD prevalence at baseline (46+)
	28.0%
	0.67%
	Table 2
Ramsey et al. (2022)[5]

	ESRD prevalence at baseline (46+)
	8.0%
	1.60%
	Mammen et al. (2017)[6]

	HF prevalence at baseline (46+)
	3.8%
	0.02%
	Table 1. 
Agarwal et al. (2018)[7]

	Stroke prevalence at baseline (46+)
	15.6%
	0.54%
	Table 2
Ramsey et al. (2022)[5]

	Adult age
	37.6
	0.14
	Figure 6
National Haemoglobinopathy Registry, 2021/2022[8]

	Proportion of adults assigned male at birth
	48.4%
	0.01%
	Given that the incidence of SCD is not gender-related,[9] it is assumed that the sex proportion is equal to ONS national averages.

ONS (2023)[10]

	Adult males weight (kg)
	85.1
	0.38
	Table 7
NHS Digital (2022)[11]

	Adult females weight (kg)
	71.8
	0.39
	Table 7
NHS Digital (2022)[11]


CKD, chronic kidney disease; DMT, disease modifying transfusion treatment; ESRD, end-stage renal disease; HF, heart failure; ICER, Incremental cost-effectiveness ratio; kg, kilograms; NHS, National Health Service; ONS, Office of National Statistics; PH, pulmonary hypertension; PSS, personal social services; QALY, quality-adjusted life year; RHC, right heart catheterization; SE, standard error; SCD, sickle cell disease
[bookmark: _Ref175128280]

Table S3 Paediatric population baseline characteristics
	Parameter
	Value
	Source

	Starting paediatric age (years)
	5
	Assumption based upon available clinical evidence for aRBCX.[1, 2]

	Paediatric proportion assigned male
	51.1%
	1) Given that the incidence of SCD is not gender-related, since it is transmitted as an autosomal recessive disorder, it is assumed that the sex proportion is equal to ONS national average at 5 years old.[9]

2) ONS national average age at 5 years old[10]:
Single year of age and sex for local authorities in England and Wales, mid-2023 "MYE2 - Females" and "MYE2 - Males"
348,742/ 681,900 = 51.1%


	Weight 
	Varies by age
	Upon model entry, each individual was assigned to a weight percentile from the Royal College of Paediatrics and Child Health Growth charts. As individual’s aged in the model, their weight was determined by their respective percentile and age.

	Minimum weight 
	20kg 
	A minimum weight of 20kg for all paediatric individuals was used in the model and superseded values from the Royal College of Paediatrics and Child Health Growth charts in cases where these charts produced values less than 20kg.

This was an informed assumption based upon the clinical expert opinion of the starting characteristics observed in paediatric individuals eligible for aRBCX.[1, 2]


aRBCX, automated red blood cell exchange; ONS, Office of National Statistics; SCD, sickle cell disease, 



[bookmark: _Hlk197079739]DMT resource use and costs
[bookmark: _Ref177968496][bookmark: _Ref175128298][bookmark: _Ref177969602][bookmark: _Toc177969928]Table S4 Adult DMT treatment schedules and resource use
	Parameter
	Value
	Source

	aRBCX

	Exchange kits per procedure
	1.0
	NICE (2016)[12]

	Number of procedures per device per year
	520
	Based on maximum capacity estimates discussed with manufacturer.

	Device lifespan (years)
	10.0
	Provided by manufacturer.

	Time between procedures (months)
	2.0
	Figure 7
Sickle Cell Society (2018)[13]

	Central venous line
	15.0%
	Assumption informed by Viart et al. (2015)[14]

	Peripheral/femoral access
	85.0%
	Assumed to be equal to 100% minus the proportion using central venous line.

	Average procedure time (minutes)
	110.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12] informed by a mean of multiple studies; clinical advisers; hospital documents

	Band 5 nurses
	1.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12] as informed by Clinical advisers.

	Band 7 nurses
	0.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12] as informed by Clinical advisers.

	Units of blood
	9.0
	Figure 7
Sickle Cell Society (2018)[13]

	mRBCX

	Time between procedures (months)
	1.0
	Figure 7
Sickle Cell Society (2018)[13]

	Central venous line
	15.0%
	Assumed equal to the value for aRBCX in the base case.

	Peripheral/femoral access
	85.0%
	Assumed equal to the value for aRBCX in the base case.

	Average procedure time (minutes)
	245.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12] informed by a mean of multiple studies; clinical advisers; hospital documents

	Band 5 nurses
	0.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12]

Assessment report, Section: 4.2.6
Willits et al. (2015)[16] as informed by Clinical advisers.

	Band 7 nurses
	1.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12]

Assessment report, Section: 4.5.1 and 4.2.6
Willits et al. (2015)[16] as informed by Clinical advisers.

	Units of blood
	4.5
	Figure 7
Sickle Cell Society (2018)[13]

	TUT

	Time between procedures (months)
	1.0
	Figure 7
Sickle Cell Society (2018)[13]

	Central venous line
	15.0%
	Assumed equal to the value for aRBCX in the base case.

	Peripheral/femoral access
	85.0%
	Assumed equal to the value for aRBCX in the base case.

	Average procedure time (minutes)
	300.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12] informed by a mean of multiple studies; clinical advisers; hospital documents

	Band 5 nurses
	0.5
	Review report - August 2020 - Table 4.1. Healthcare resource use and costs used in economic model

Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12] as informed by Clinical advisers.

	Band 7 nurses
	0.0
	Review report, Table 4.1
Willits and Cole (2020)[15]

NICE (2016)[12] as informed by Clinical advisers.

	Units of blood
	2.5
	Figure 7
Sickle Cell Society (2018)[13]


[bookmark: _Ref177972397][bookmark: _Ref175128303][bookmark: _Ref177969603][bookmark: _Toc177969929]aRBCX, automated red blood cell exchange; DMT, disease modifying transfusion treatment; EAC, external assessment centre; MTG, medical technology guidelines; mRBCX, manual red blood cell exchange; NICE, National Institute for Health and Care Excellence; RBC, red blood cell; TUT, top-up transfusion; UK, United Kingdom


Table S5 Paediatric DMT treatment schedules and resource use
	Parameter
	Value
	Source

	aRBCX

	Exchange kits per procedure
	1.0
	NICE (2016)[12]


	Number of procedures per device per year
	520
	Based on maximum capacity estimates, discussed with manufacturer.
Value calculated as 2 procedures per day, 5 days a week, and for 52 weeks a year.

	Device lifespan (years)
	10.0
	Provided by manufacturer.

	Time between procedures (months)
	2.0
	Figure 7
Sickle Cell Society (2018)[13]

	Central venous line
	15.0%
	Assumption informed by Viart et al. (2015)[14]

	Peripheral/femoral access
	85.0%
	Assumed to be equal to 100% minus the proportion using central venous line.

	Average procedure time (minutes)
	86.0
	Report review, Table 4.1
Willitis and Cole (2020)[15]

NICE (2016)[12]

	Band 5 nurses
	1.0
	Assumed to be the same for both adult and paediatric population.

Report review, Table 4.1
Willitis and Cole (2020)[15]

NICE (2016)[12]

	Band 7 nurses
	0.0
	Report review, Table 4.1
Willitis and Cole (2020)[15]

NICE (2016)[12]

	Units of blood
	5.0
	Report review, Table 4.1
Willitis and Cole (2020)[15]

	mRBCX

	Time between procedures (months)
	1.0
	Figure 7
Sickle Cell Society (2018)[13]

	Central venous line
	15.0%
	Assumed equal to the value for aRBCX in the base case.

	Peripheral/femoral access
	85.0%
	Assumed equal to the value for aRBCX in the base case.

	Average procedure time (minutes)
	208.0
	Report review, Table 4.1
Willits and Cole (2020)[15]

Assessment report, Section 4.5.1 
Willits and Cole (2015)[16]

NICE (2016)[12]

	Band 5 nurses
	0.0
	Assumed to be the same for both adult and paediatric populations

Report review, Table 4.1
Willits and Cole (2020)[15]

Assessment report, Section 4.2.6 
Willits and Cole (2015)[16]

NICE (2016)[12]

	Band 7 nurses
	1.0
	Report review, Table 4.1
Willits and Cole (2020)[15]

Assessment report, Section 4.2.6 and 4.5.1
Willits and Cole (2015)[16]

NICE (2016)[12]

	Units of blood
	4.0
	Report review, Table 4.1
Willitis and Cole (2020)[15]

	TUT

	Time between procedures (months)
	1.0
	Figure 7
Sickle Cell Society (2018)[13]

	Central venous line
	15.0%
	Assumed equal to the value for aRBCX in the base case.

	Peripheral/femoral access
	85.0%
	Assumed equal to the value for aRBCX in the base case.

	Average procedure time (minutes)
	180.0
	Report review, Table 4.1
Willitis and Cole (2020)[15]

NICE (2016)[12]

	Band 5 nurses
	0.5
	Report review, Table 4.1
Willitis and Cole (2020)[15]

NICE (2016)[12]

	Band 7 nurses
	0.0
	Report review, Table 4.1
Willitis and Cole (2020)[15]

NICE (2016)[12]

	Units of blood
	2.0
	Report review, Table 4.1
Willitis and Cole (2020)[15]


aRBCX, automated red blood cell exchange; DMT, disease modifying transfusion treatment; EAC, external assessment centre; MTG, medical technology guidelines; mRBCX, manual red blood cell exchange; NICE, National Institute for Health and Care Excellence; RBC, red blood cell; TUT, top-up transfusion; UK, United Kingdom
[bookmark: _Ref175128337]


[bookmark: _Ref177969605][bookmark: _Toc177969930]Table S6 DMT resource costs
	Parameter
	Cost
	Cost year
	Inflated cost
	Source

	Band 5 nurse time (one hour)
	£48.00
	2022/23
	£48.00
	Section: 11.2.2
Jones et al. (2023)[17]

Assessment report, Section: 4.2.6 
Willits et al. (2015)[16]
NICE (2016)[12]

	Band 7 nurse time (one hour)
	£69.00
	2022/23
	£69.00
	Section: 11.2.2
Jones et al. (2023)[17]

Assessment report, Section: 4.2.6 
Willits et al. (2015)[16]
NICE (2016)[12]

	Cost per unit of RBC
	£158.18
	2022/23
	£158.18
	Table: Red Cell Components - Standard Red Cells

NHS Blood and Transplant (2023)[18]

	Femoral line
	£107.00
	2022/23
	£107.00
	Provided by manufacturer.

	Central venous line
	£75.00
	2022/23
	£75.00
	Provided by manufacturer.


aRBCX, automated red blood cell exchange; DMT, disease modifying transfusion treatment; MTG, medical technology guidelines; mRBCX, manual red blood cell exchange; NICE, National Institute for Health and Care Excellence; PSSRU, Personal Social Services Research Unit; RBC, red blood cell; UK, United Kingdom



[bookmark: _Ref177969606][bookmark: _Toc177969931]Table S7 Paediatric and adult aRBCX capital unit costs
	Parameter
	Inflated cost
	Source

	Annual maintenance of aRBCX
	£5,500
	Provided by manufacturer.

	aRBCX/RBC depletion software
	£8,500
	

	aRBCX equipment costs
	£49,000
	

	Exchange kit for aRBCX apheresis system
	£175.00
	

	Standard filler assembly
	£1,990
	

	Total aRBCX device costs per use (assuming 5,200 procedures per device lifespan)
	£22.02
	Based on maximum capacity estimates discussed with manufacturer.
Device lifespan of 10 years provided by manufacturer.


aRBCX, automated red blood cell exchange; RBC, red blood cell; UK, United Kingdom



[bookmark: _Ref177982559][bookmark: _Ref177968502][bookmark: _Ref177969607][bookmark: _Toc177969932]Table S8 Calculated paediatric and adult costs per procedure
	Procedure
	Calculated cost

	Paediatric aRBCX

	Staff cost 
	£68.80

	Blood cost 
	£790.90

	Consumables cost 
	£254.38

	Capital cost
	£22.02

	Total procedure cost	
	£1,136.10

	Adult aRBCX

	Staff cost 
	£88.00

	Blood cost 
	£1,423.62

	Consumables cost 
	£254.38

	Capital cost
	£22.02

	Total procedure cost
	£1,788.02

	Paediatric mRBCX

	Staff cost 
	£239.20

	Blood cost 
	£632.72

	Consumables cost 
	£79.80

	Total procedure cost
	£951.72

	Adult mRBCX

	Staff cost 
	£281.75

	Blood cost 
	£711.81

	Consumables cost 
	£79.80

	Total procedure cost
	£1,073.36

	Paediatric TUT

	Staff cost 
	£72.00

	Blood cost 
	£316.36

	Consumables cost 
	£79.80

	Total procedure cost
	£468.16

	Adult TUT

	Staff cost 
	£120.00

	Blood cost 
	£395.45

	Consumables cost 
	£79.80

	Total procedure cost
	£595.25


aRBCX, automated red blood cell exchange; mRBCX, manual red blood cell exchange; RBC, red blood cell; TUT; top-up transfusion


Iron overload 
[bookmark: _Ref177968508][bookmark: _Ref175128347][bookmark: _Ref177969609][bookmark: _Toc177969933]Table S9 Iron overload and chelation therapy
	Parameter
	Value
	Source

	Probability of iron overload at baseline
	34.6%
	Shah et al. (2019)[19]

	Probability of iron overload after mRBCX
	30% at 36 months
	Dedeken et al.(2014)[20]

	Probability of iron overload after aRBCX
	0.0%
	Tsitsikas et al. (2021)[21]

	[bookmark: _Hlk177008811]Deferasirox dose per kg midpoint (min, max)
	25 (10, 40)
	NICE (2011)[22]
Originally reported from: The Joint Formulary Committee (2015)[23]; Howard and Telfer. (2015)[24]

	[bookmark: _Hlk177008821]Desferrioxamine dose per kg midpoint (min, max)
	40 (20, 60)
	Section 4
Electronic Medicines Compendium (2024)[25]

	Deferasirox 90mg dose - Tablets per pack
	30
	Department of Health and Social Care (2023)[26]


	Deferasirox 180mg dose - Tablets per pack
	30
	

	Deferasirox 360mg dose - Tablets per pack
	30
	

	Deferasirox 90mg dose - Price per pack
	£14.68
	

	Deferasirox 180mg dose - Price per pack
	£22.08
	

	Deferasirox 360mg dose - Price per pack
	£30.92
	

	Desferrioxamine dose per vial
	500
	

	Desferrioxamine vials per pack
	10
	

	Desferrioxamine price per pack
	£45.32
	

	Chelation therapy monitoring - Creatinine tests per year 
	12
	Appendix 4, Table 44. 
Cherry et al. (2012)[27]

	Chelation therapy monitoring - Neutrophil counts per person 
	52
	Appendix 4, Table 44. 
Cherry et al. (2012)[27]

	Creatinine test unit cost
	£4.70
	Assumed to equal the cost of a phlebotomy test on the DAPS page.
2021/22 National Cost Collection (2022)[28]

	Neutrophil count unit cost
	£4.70
	

	Months on Desferrioxamine, mean (SD)
	11.8 (9.3)
	It is assumed the time on treatment is equivalent for all transfusion methods which is a conservative assumption.  

Table 1
Vekeman et al. (2016)[29]

	Months on Deferasirox, mean (SD)
	15.1 (14.6)
	


aRBCX, automated red blood cell exchange; DAPS, Directly Accessed Pathology Services; DFO, deferoxamine; eMIT, electronic market information tool; kg, kilogram; ICT, iron chelation therapy; MTG, medical technology guidelines; mg, milligram; mRBCX, manual red blood cell exchange; NICE, National Institute for Health and Care Excellence; SCD, sickle cell disease, SD; standard deviation


[bookmark: _Hlk177017892]Clinical events
[bookmark: _Ref177968519][bookmark: _Ref175128372][bookmark: _Ref177969610][bookmark: _Toc177969934]Table S10 Age- and DMT-dependent probability of VOCs
	Parameter
	Age category
	Probability of VOC event per month
	Source

	Probability of VOC event per month: mRBCX
	Age 5 to 9 years
	10.48%
	Teigen et al. (2023)[30]

	
	Age 10 to 12 years
	21.70%
	

	
	Age 13 to 17 years
	21.70%
	

	
	Age 18 years +
	21.70%
	Assumed to be equal to 10 to 17 years.

	VOC HR (aRBCX vs. mRBCX)
	All ages
	0.75
	Tsitsikas et al. (2021)[21]

	Probability of VOC event per month aRBCX
	Age 5 to 9 years
	7.96%
	Calculated by applying the hazard ratio for aRBCX vs mRBCX to the annual rate of VOCs and converting to a monthly probability.

	
	Age 10 to 12 years
	16.76%
	

	
	Age 13 to 17 years
	16.76%
	

	
	Age 18 years +
	16.76%
	


aRBCX, automated red blood cell exchange; DMT, disease modifying transfusion treatment; HR, hazard ratio; mRBCX, manual red blood cell exchange; VOC, vaso-occlusive crisis

[bookmark: _Ref177968540][bookmark: _Ref177969613][bookmark: _Toc177969935]Table S11 Age-dependent baseline acute clinical event rates (excluding VOCs)
	Parameter
	Age category
	Probability of clinical event per month
	Source

	Stroke
	Age 5 to 9 years
	0.06%
	Table 5.6
ICER (2020)[31]* 

	
	Age 10 to 12 years
	0.08%
	

	
	Age 13 to 17 years
	0.09%
	

	
	Age 18 years +
	0.17%
	

	ACS
	Age 5 to 9 years
	0.89%
	Table 5.5
ICER (2020)[31]*

	
	Age 10 to 12 years
	0.89%
	

	
	Age 13 to 17 years
	0.76%
	

	
	Age 18 years +
	0.42%
	

	MI
	Age 5 to 9 years
	0.00%
	Table 5.7
ICER (2020)[31]*

	
	Age 10 to 12 years
	0.00%
	

	
	Age 13 to 17 years
	0.01%
	

	
	Age 18 years +
	0.06%
	

	Sepsis
	Age 5 to 9 years
	0.52%
	Supplementary file 1, Table S1
Teigen et al. (2023)[30]

	
	Age 10 to 12 years
	0.13%
	

	
	Age 13 to 17 years
	0.13%
	

	
	Age 18 years +
	0.32%
	

	Gallstones
	Age 5 to 9 years
	0.24%
	Figure 2. 
Shah et al. (2019)[19] 

	
	Age 10 to 12 years
	0.24%
	

	
	Age 13 to 17 years
	0.24%
	

	
	Age 18 years +
	0.38%
	

	Leg ulcers
	Age 5 to 9 years
	0.20%
	Assumption that rate for adolescents is applicable to all paediatric individuals.
Antwi-Boasiako et al. (2020)[32]

	
	Age 10 to 12 years
	0.20%
	

	
	Age 13 to 17 years
	0.20%
	

	
	Age 18 years +
	0.20%
	


ACS, Acute Chest Syndrome; ICER, Institute for Clinical and Economic Review; MI, myocardial infarction; SCD, sickle cell disease
* ICER (2020)[31] obtained incidence rates of acute and chronic conditions in the model through de novo evidence generation from a series of analyses using the Aetion Evidence Platform on a MarketScan claims dataset using the most recent data available, from Dec 31, 2002 to Dec 31, 2017. The Truven MarketScan databases capture longitudinal, individual-level administrative claims data from the US. The data available for this study included the Commercial Claims and Encounters (CCAE) Database and Medicare Supplemental and Coordination of Benefits Database, IBM MarketScan Research Databases for Life Sciences Researchers. 

[bookmark: _Ref175128379]

[bookmark: _Ref177972438][bookmark: _Ref177969614][bookmark: _Toc177969936]Table S12 Age-dependent baseline chronic clinical event rates
	Parameter
	Age group
	Probability of chronic event per month
	Source

	PH
	Age 5 to 9 years
	0.02%
	Figure 2
Shah et al. (2019)[19]

	
	Age 10 to 12 years
	0.02%
	

	
	Age 13 to 17 years
	0.02%
	

	
	Age 18 years +
	0.13%
	

	HF
	Age 5 to 9 years
	0.06%
	Assumption that rate for adolescents is applicable to all paediatric individuals.

Table E3. Bradt et al. (2020)[33]

	
	Age 10 to 12 years
	0.06%
	

	
	Age 13 to 17 years
	0.06%
	

	
	Age 18 years +
	0.16%
	

	CKD
	Age 5 to 9 years
	0.12%
	Assumption that rate for adolescents is applicable to all paediatric individuals.

Table E3. Bradt et al. (2020)[33]

	
	Age 10 to 12 years
	0.12%
	

	
	Age 13 to 17 years
	0.12%
	

	
	Age 18 years +
	0.22%
	

	Progression from CKD to ESRD 
	All ages
	3.5%
	Due to a paucity of data, this will be calculated in the model based on the prevalence estimates of CKD and ESRD.


CKD, chronic kidney disease; ESRD, end-stage renal disease; HF, heart failure; ICER, Institute for Clinical and Economic Review; PH, pulmonary hypertension; SCD, sickle cell disease


[bookmark: _Ref177968547][bookmark: _Ref177969616][bookmark: _Toc177969937]Table S13 Clinical event interactions
	Determinant event
	Consequence
	Data type
	Mean
	SE log scale
	Source

	VOC
	ACS
	HR
	5.33
	0.111
	Bailey et al. (2019)[34]

	VOC
	MI
	HR
	1.29
	0.410
	Bailey et al. (2019)[34]

	VOC
	Stroke
	HR
	2.26
	0.078
	Bradt et al. (2020)[33] Huo et al. (2018)[35]

	VOC
	Sepsis
	HR
	2.76
	0.257
	Bailey et al. (2019)[34]

	VOC
	Gallstones
	HR
	2.70
	0.199
	Bailey et al. (2019)[34]

	VOC
	Leg ulcers
	HR
	2.10
	0.409
	Bailey et al. (2019)[34]

	VOC
	PH
	HR
	2.60
	0.308
	Bailey et al. (2019)[34]

	VOC
	HF
	HR
	1.29
	0.410
	Bailey et al. (2019)[34]

	VOC
	CKD
	HR
	1.19
	0.410
	Bradt et al. (2020)[33]

	PH
	ACS
	RR
	1.74
	0.021
	Agarwal et al. (2018)[7]

Tofovic et al. (2017)[36]


	PH
	Stroke
	RR
	2.52
	0.114
	

	MI
	HF
	RR
	2.67
	0.099
	

	CKD
	Stroke
	HR
	2.19
	0.315
	Table 3. 

Kokubo et al. (2009)[37]

	CKD
	MI
	HR
	3.56
	0.367
	


ACS, Acute Chest Syndrome; AHA, American Heart Association; CKD, chronic kidney disease; ESRD, end-stage renal disease; HF, heart failure; HR, hazard ratio; ICER, Institute for Clinical and Economic Review; MI, myocardial infarction; PH, pulmonary hypertension; RR, relative risk; SCD, sickle cell disease; SE, standard error



[bookmark: _Ref177968552][bookmark: _Toc177969938]Table S14 Emergency transfusion distributions for costs
	Event
	aRBCX
	mRBCX
	TUT
	Source

	Stroke 
	50.0%
	50.0%
	0.0%
	Davis et al. (2017)[38]

	VOC
	0.0%
	0.0%
	100.0%
	Davis et al. (2017)[38]

	ACS 
	25.0%
	25.0%
	50.0%
	Davis et al. (2017)[38]

	MI 
	50.0%
	50.0%
	0.0%
	Assumed equal to the proportion used for emergency transfusions in response to strokes.

	Sepsis
	50.0%
	50.0%
	0.0%
	Davis et al. (2017)[38]


[bookmark: _Ref175128418][bookmark: _Hlk177012477]aRBCX, automated red blood cell exchange; ACS, Acute Chest Syndrome; BCSH, British Society for Haematology; EQ-5D, EuroQol 5-Dimension; ICER, Institute for Clinical and Economic Review; MI, myocardial infarction; mRBCX, manual red blood cell exchange; NICE, National Institute for Health and Care Excellence; SCD, sickle cell disease; TUT, top-up transfusion; VOC, vaso-occlusive crisis


[bookmark: _Ref177968557][bookmark: _Toc177969939]Table S15 Calculated emergency transfusion cost per event
	Event
	Adult cost
	Paediatric cost

	Stroke 
	£1,430.69
	£1,043.91

	VOC 
	£595.25
	£468.16

	ACS 
	£1,012.97
	£756.03

	Sepsis 
	£1,430.69
	£1,043.91

	MI
	£1,430.69
	£1,043.91


ACS, Acute Chest Syndrome; MI, myocardial infarction; VOC, vaso-occlusive crisis

[bookmark: _Ref175128422]

[bookmark: _Ref177968562][bookmark: _Toc177969940]Table S16 Acute clinical event costs 
	Acute event
	Inflated cost
	Source

	VOC
	£2,240.49
	
2021/22 National Cost Collection[28]


	ACS
	£2,688.87
	2021/22 National Cost Collection[28]

Table 30
NICE (2024)[39]


	MI
	£4,764.48
	Zhou et al. (2023)[40]

	Sepsis
	£3,301.04
	2021/22 National Cost Collection[28]

	Gallstones
	£9,414.80
	Committee papers, Table 44
NICE (2024)[39]

2021/22 National Cost Collection[28]

	Leg ulcers
	£9,001.62
	Table 4 
Guest et al. (2018)[41]

	Stroke (first year, monthly)
	£1,370.45
	Table 2 
Xu et al. (2018)[42]

	Stroke (subsequent years)
	£114.89
	Table 2 
Xu et al. (2018)[42]


ACS, Acute Chest Syndrome; EQ-5D, EuroQol 5-Dimension; ICER, Institute for Clinical and Economic Review; MI, myocardial infarction; NICE, National Institute for Health and Care Excellence; SCD, sickle cell disease; VOC, vaso-occlusive crisis

[bookmark: _Ref175128426]

[bookmark: _Ref177968570][bookmark: _Toc177969941]Table S17 Chronic clinical event costs per month
	Event
	Value
	Source

	PH
	£1,603.85
	Exposto et al. (2017)[43] analysed a cohort of 2,527 patients between April 2012 and March 2018 from the NHS HES database. Associated costs were calculated using national tariffs. These were converted to monthly and inflated to 2023. This approach aligns with the NICE appraisal TA981 for Voxelator (guidance withdrawn) 

Committee papers, Table 44
NICE (2024)[39]

	HF (first year)
	£1,039.13
	Costs for the first year after HF are based on Murphy et al (2017)[44], an Irish study of 1,292 consecutive patients. Costs were an average of HFrEF €13,011 and HFpEF, €12,206 in the first year. They were converted to 2016 GBP and inflated. This approach aligns with the 
Voxelator committee papers, Table 44
NICE (2024)[39]

	HF (subsequent years)
	£56.80
	Table 4 
Shore et al. (2020)[45] 

Table 5
Zhang et al. (2018)[46]

	CKD
	£496.74
	Table 1
Pollock et al. (2022)[47]

	ESRD (excluding dialysis)
	£712.12
	Figure 2
Pollock et al. (2022)[47]

	ESRD (dialysis only)
	£2,833.33
	Kidney Research UK (2023)[48]


A&E, Accident and Emergency; CKD, chronic kidney disease; ESRD, end-stage renal disease; HES, Digital Hospital Episode Statistics database; HF, heart failure; MI, myocardial infarction; NHS, National Health Service; NICE, National Institute for Health and Care Excellence; NYHA, New York Heart Association; PH, pulmonary hypertension; UK, United Kingdom



Health-related quality of life
[bookmark: _Ref177968593][bookmark: _Toc177969942]Table S18 Acute clinical event utility decrements 
	Event
	Value
	Source

	VOC
	0.180
	Crizanlizumab committee papers (guidance withdrawn), Table 41
NICE (2024)[49]

Originally from: Anie et al. (2012)[50]

	ACS
	0.560
	Lloyd et al. (2007)[51] There were no SCD-specific data identified; reported utility value for asthma
exacerbation requiring hospitalisation (0.33) deducted from utility value for chronic
asthma (0.89) as per NICE CG143[52]. 

	MI
	0.041
	Table E8. ICER (2023)[53]
Originally from Sullivan et al. (2006)[54]

	Sepsis
	0.160
	Crizanlizumab Committee papers (guidance withdrawn), Table 41. NICE (2024)[49]
Originally from Drabinski et al. (2001)[55]. The disutility is the difference between the utility of sepsis survivors at day 180 (0.69) compared with the utility of day 30 sepsis survivors (0.53). This value is likely to underestimate the utility of an acute sepsis event. 

	Gallstones
	0.120
	Crizanlizumab committee papers (guidance withdrawn), Table 41. NICE (2024)[49]

Originally from NICE CG188[56] (appendix J) who conducted a meta-analysis, and a utility of people admitted to hospital with gallstones. This was compared to those 6-weeks post-gallstone-surgery (recovered) at 0.849. 

	Leg ulcer
	0.150
	Weighted average of four studies, both in disutility and duration.
1. Michaels et al. (2009)[57] reports the utilities of 213 UK patients, with a disutility of 0.128 and a time to healing of 62.5 days. 
2. Guest et al. (2018)[41] reports the utilities based on 90 patients in the UK, and found a disutility of 0.087 with a time to healing of 92.8 days.
3. Epstein et al. (2019)[58] reports utilities of 450 patients recruited from 20 vascular centres in the UK and found a disutility of 0.091; the time to healing was not reported.
4. Chuang et al. (2011)[59] reports utilities in 337 patients collected alongside the VenUS III trial and found a disutility of 0.263 with a time to healing of 252.3 days.

This approach aligns with the Voxelator committee papers, Table 36. NICE (2024)[39]

	Stroke (permanent decrement)
	0.180
	Table 2
Luengo-Fernandez et al. (2013)[60]


ACS, Acute Chest Syndrome; EQ-5D, EuroQol 5-Dimension; ICER, Institute for Clinical and Economic Review; MI, myocardial infarction; NICE, National Institute for Health and Care Excellence; SCD, sickle cell disease; VOC, vaso-occlusive crisis




[bookmark: _Ref177968599][bookmark: _Toc177969943]Table S19 Chronic clinical event utility decrements
	Event
	Value
	Source

	PH
	0.210
	Keough et al. (2007)[61] estimated QoL data from 177 patients participating in the VITAL study (effect of bosentan on QoL in patients with WHO Functional Class III or IV pulmonary hypertension).
Disutility is estimated as the difference in utility of patients in functional class I (0.73) and functional class IV (0.52)

This approach aligns with the Voxelator committee papers, Table 36. NICE (2024)[39]

	HF
	0.306
	Based on Matza et al. (2015)[62] who estimated health state utilities through interviews with UK general population respondents (n = 200; average age 46.6 years, 45% male) using the time trade-off technique.
The reported mean utility for was acute heart failure was 0.57. Applying a mean utility for the general population of the same age and sex based on Ara et al. (2010)[63] results in a disutility of 0.306.

This approach aligns with the Voxelator committee papers, Table 36. NICE (2024)[39]

	CKD
	0.140
	Table 5.16, ICER (2020)[31]
Originally from Villeneuve et al. (2016)[64]

	ESRD
	0.352
	Assumed to equal the disutility associated with haemodialysis. 

Committee papers, Table B41
NICE (2015)[65] Originally from Lee et al. (2005)[66]. 


CKD, chronic kidney disease; ESRD, end-stage renal disease; HF, heart failure; ICER, Institute for Clinical and Economic Review; NICE, National Institute for Health and Care Excellence; PH, pulmonary hypertension; SCD, sickle cell disease


Mortality
[bookmark: _Ref177968605][bookmark: _Ref175129266][bookmark: _Toc177969944]Table S20 Acute clinical event mortality 
	Event
	Value
	Source

	VOC: Mortality SMR
	1.56
	Committee papers, Table 38
NICE (2024)[49]

Table 2
Shah et al. (2019)[19]

	ACS: Mortality SMR
	1.27
	Table 5.11. 
ICER (2020)[31]

Table II
Elmariah et al. (2014)[67]

	MI: Mortality SMR
	5.62
	Assumed equivalent to the value for PH.
ICER (2020)[31]

	Sepsis: Mortality SMR
	1.66
	Assumed to be the same as leg ulcers.
Committee papers, Table 38
NICE (2024)[49]

	Gallstones: Mortality SMR
	1.30
	Table 3
Ruhl and Everhart (2011)[68]

	Leg ulcer: Mortality SMR
	1.66
	Committee papers, Table 38
NICE (2024)[49]

Table II
Elmariah et al. (2014)[67]

	Stroke: risk of mortality
	7.70%
	Committee papers, Table 38
NICE (2024)[49]
Originally from ICER (2020)[31] analysis.

	Maximum number of strokes
	4
	Teigen et al. (2023)[30]


ACS, Acute Chest Syndrome; HR, hazard ratio; ICER, Institute for Clinical and Economic Review; MI, myocardial infarction; NICE, National Institute for Health and Care Excellence; PH, pulmonary hypertension; SMR, standardised mortality ratio; VOC, vaso-occlusive crisis

[bookmark: _Ref175129217][bookmark: _Ref175128440]

[bookmark: _Ref177968635][bookmark: _Toc177969945]Table S21 Chronic clinical event mortality 
	Event
	HR
	Source

	PH SMR
	5.62
	Table 23. NICE (2024)[39]
The company conduced analyses if CPRD/HES data, the company identified excess mortality rates associated with specific conditions (stroke had an additional one-off case fatality rate applied).

	HF SMR
	5.62
	Assumed equivalent to the value for PH.
ICER (2020)[31]

	CKD SMR
	7.52
	Table 23. NICE (2024)[39]. The company conduced analyses if CPRD/HES data, the company identified excess mortality rates associated with specific conditions (stroke had an additional one-off case fatality rate applied).

	ESRD SMR
	5.69
	Table 23. NICE (2024)[39] The company conduced analyses if CPRD/HES data, the company identified excess mortality rates associated with specific conditions (stroke had an additional one-off case fatality rate applied).


CKD, chronic kidney disease; ESRD, end-stage renal disease; HF, heart failure; HR, hazard ratio; ICER, Institute for Clinical and Economic Review; NICE, National Institute for Health and Care Excellence; PH, pulmonary hypertension; SCD, sickle cell disease; SMR, standardised mortality ratio



Outcomes and Sensitivity Analysis
[bookmark: _Ref177968616][bookmark: _Toc177969946]Table S22 Second-order probabilistic sensitivity analysis distributions
	[bookmark: _Hlk197004032]Input
	Table reference
	Distribution

	Baseline characteristics
	
	

	Mean age (adults only)
	See Table S2
	Gamma distribution

	Mean weight (adults only)
	See Table S2
	Gamma distribution

	Sex assigned at birth
	See Table S2
	Beta distribution

	Prevalence of chronic events at baseline
	See Table S2
	Beta distribution

	Resource use and cost
	
	

	Hospital stay per procedure
	See Table S4 and S5
	Gamma distribution

	Peripheral/femoral access 
	See Table S4 and S5
	Beta distribution

	Number of staff required
	See Table S4 and S5
	Gamma distribution

	Procedure time
	See Table S4 and S5
	Gamma distribution

	Blood units per procedure
	See Table S4 and S5
	Gamma distribution

	Chelation therapy monitoring tests
	See Table S9
	Gamma distribution

	Iron overload
	
	

	Months on chelation therapy
	See Table S9
	Gamma distribution

	Beginning chelation therapy monthly probability
	See Table S9
	Beta distribution

	Chelation therapy dose
	See Table S9
	Gamma distribution

	Clinical events
	
	

	Rate of VOCs 
	See Table S10
	Gamma distribution

	VOC hazard ratio (aRBCX vs. mRBCX)
	See Table S10
	Log-normal distribution

	Stroke hazard ratio (aRBCX vs. mRBCX)
	See Table S13
	Log-normal distribution

	Rate of acute/chronic clinical events assuming no prior complications
	See Table S11 and S12
	Gamma distribution

	Probability of progression from CKD to ESRD
	See Table S12
	Beta distribution

	Clinical events hazard ratios (Clinical event 1 (e.g. VOCs) vs. Clinical event 2)
	See Table S13
	Log-normal distribution

	Quality of life
	
	

	Utility decrements
	See Table S18 and Table S19
	Gamma distribution

	Mortality
	
	

	Clinical events standardised mortality ratios
	See Table S20 and S21
	Log-normal distribution


aRBCX, automated red blood cell exchange; CKD, chronic kidney disease; ESRD, end-stage renal disease; mRBCX, manual red blood cell exchange; VOC, vaso-occlusive crises



Results
[bookmark: _Ref177993220][bookmark: _Ref177968719][bookmark: _Ref175128475][bookmark: _Ref171691448][bookmark: _Toc177969947][bookmark: _Hlk187734439]Table S23 Lifetime probabilistic clinical events per individual (paediatric initiation)
	
Outcome
	Mean aRBCX outcome (95% CrI)
	Mean mRBCX outcome (95% CrI)
	Mean incremental outcome (95% CrI)

	Therapy outcomes

	Number of DMTs
	283.26 
(282.22 to 284.30)
	557.01 
(554.78 to 559.24)
	-273.75 
(-275.02 to -272.48)

	Number of emergency transfusions
	101.38 
(99.52 to 103.25)
	125.17 
(123.8 to 126.53)
	-23.78 
(-25.30 to -22.26)

	Months on chelation therapy
	4.79 
(4.78 to 4.81)
	67.92 
(66.98 to 68.86)
	-63.13 
(-64.07 to -62.19)

	Number of acute events

	VOCs
	90.73 
(88.93 to 92.53)
	113.78 
(112.47 to 115.10)
	-23.05 
(-24.53 to -21.58)

	ACS
	5.74 
(5.68 to 5.79)
	6.30 
(6.25 to 6.35)
	-0.57 
(-0.60 to -0.53)

	MIs
	0.58 
(0.56 to 0.59)
	0.58 
(0.56 to 0.59)
	0.00 
(0.00 to 0.00)

	Sepsis
	2.25 
(2.21 to 2.29)
	2.34 
(2.29 to 2.38)
	-0.09 
(-0.10 to -0.08)

	Gallstones
	2.53 
(2.49 to 2.57)
	2.63 
(2.59 to 2.68)
	-0.10 
(-0.11 to -0.09)

	Leg ulcers
	1.36 
(1.33 to 1.38)
	1.40 
(1.37 to 1.43)
	-0.04 
(-0.05 to -0.04)

	Strokes
	2.09 
(2.07 to 2.11)
	2.16 
(2.14 to 2.19)
	-0.07 
(-0.08 to -0.07)

	Prescence of chronic event 

	PH
	0.53 
(0.53 to 0.54)
	0.55 
(0.54 to 0.56)
	-0.02 
(-0.02 to -0.01)

	HF
	0.57 
(0.56 to 0.57)
	0.56 
(0.56 to 0.57)
	0.00 
(0.00 to 0.00)

	CKD
	0.68 
(0.68 to 0.69)
	0.68 
(0.68 to 0.69)
	0.00 
(0.00 to 0.00)

	ESRD
	0.34 
(0.34 to 0.35)
	0.34 
(0.33 to 0.34)
	0.01 
(0.00 to 0.01)


ACS, Acute Chest Syndrome; aRBCX, automated red blood cell exchange; CKD, chronic kidney disease; CrI, credible interval; DMT, disease modifying transfusion; ESRD, end-stage renal disease; HF, heart failure; mRBCX, manual red blood cell exchange; MI, myocardial infarction; PH, pulmonary hypertension; VOC, vaso-occlusive crisis




[bookmark: _Ref177993222][bookmark: _Toc177969948]Table S24 Lifetime probabilistic clinical events per individual (adult initiation)
	
Outcome
	Mean aRBCX outcome (95% CrI)
	Mean mRBCX outcome (95% CrI)
	Mean incremental outcome (95% CrI)

	Therapy outcomes

	Number of DMTs
	149.28 
(148.70 to 149.86)
	293.20 
(292.02 to 294.39)
	-143.92 
(-144.58 to -143.27)

	Number of emergency transfusions
	55.89 
(54.74 to 57.03)
	69.15 
(68.17 to 70.13)
	-13.27 
(-14.11 to -12.42)

	Months on chelation therapy
	4.76 
(4.74 to 4.77)
	36.50 
(36.00 to 37.00)
	-31.75 
(-32.24 to -31.25)

	Number of acute events

	VOCs
	50.46 
(49.34 to 51.57)
	63.32 
(62.37 to 64.26)
	-12.86 
(-13.68 to -12.04)

	ACS
	2.60 
(2.57 to 2.63)
	2.88 
(2.85 to 2.90)
	-0.27 
(-0.29 to -0.26)

	MIs
	0.37 
(0.37 to 0.38)
	0.37 
(0.36 to 0.38)
	0.00 
(-0.00 to 0.00)

	Sepsis
	1.23 
(1.20 to 1.25)
	1.29 
(1.26 to 1.31)
	-0.06 
(-0.07 to -0.05)

	Gallstones
	1.45 
(1.43 to 1.48)
	1.52 
(1.49 to 1.55)
	-0.06 
(-0.07 to -0.06)

	Leg ulcers
	0.73 
(0.71 to 0.75)
	0.75 
(0.73 to 0.77)
	-0.02 
(-0.02 to -0.02)

	Strokes
	1.24 
(1.22 to 1.25)
	1.29 
(1.28 to 1.31)
	-0.06 
(-0.06 to -0.05)

	Prescence of chronic event 

	PH
	0.47 
(0.46 to 0.47)
	0.48 
(0.48 to 0.49)
	-0.01 
(-0.01 to -0.01)

	HF
	0.44 
(0.43 to 0.44)
	0.44 
(0.43 to 0.44)
	0.00 
(0.00 to 0.00)

	CKD
	0.59 
(0.58 to 0.59)
	0.59 
(0.58 to 0.59)
	0.00 
(0.00 to 0.00)

	ESRD
	0.28 
(0.27 to 0.28)
	0.28 
(0.27 to 0.28)
	0.00 
(0.00 to 0.00)


ACS, Acute Chest Syndrome; aRBCX, automated red blood cell exchange; CKD, chronic kidney disease; CrI, credible interval; DMT, disease modifying transfusion; ESRD, end-stage renal disease; HF, heart failure; mRBCX, manual red blood cell exchange; MI, myocardial infarction; PH, pulmonary hypertension; VOC, vaso-occlusive crisis


[bookmark: _Toc177969949]Table S25 Lifetime probabilistic total discounted cost of clinical events per individual (paediatric initiation)
	
Outcome
	Mean aRBCX outcome (95% CrI)
	Mean mRBCX outcome (95% CrI)
	Mean incremental outcome (95% CrI)

	Therapy costs

	DMTs
	£200,099 
(£199,696 to £200,503)
	£271,316 
(£270,789 to £271,844)
	-£71,217 
(-£71,398 to -£71,036)

	Emergency transfusions
	£27,400 
(£26,940 to £27,860)
	£33,644 
(£33,333 to £33,956)
	-£6,244 
(-£6,641 to -£5,847)

	Chelation therapy
	£741 
(£738 to £744)
	£12,888 
(£12,714 to £13,062)
	-£12,147 
(-£12,321 to -£11,973)

	Acute event costs

	VOCs
	£91,427 
(£89,681 to £93,173)
	£115,720 
(£114,588 to £116,852)
	-£24,293 
(-£25,834 to -£22,753)

	ACS
	£7,860 
(£7,788 to £7,931)
	£8,657 
(£8,595 to £8,718)
	-£797 
(-£849 to -£745)

	Mis
	£935 
(£911 to £959)
	£940 
(£914 to £966)
	-£5 
(-£8 to -£3)

	Sepsis
	£3,480 
(£3,424 to £3,535)
	£3,630 
(£3,571 to £3,689)
	-£150 
(-£163 to -£138)

	Gallstones
	£10,292 
(£10,140 to £10,445)
	£10,777 
(£10,615 to £10,939)
	-£485 
(-£525 to -£445)

	Leg ulcers
	£5,730 
(£5,629 to £5,831)
	£5,936 
(£5,825 to £6,048)
	-£206 
(-£230 to -£182)

	Strokes
	£17,897 
(£17,793 to £18,001)
	£18,319 
(£18,216 to £18,423)
	-£422 
(-£452 to -£392)

	Chronic event costs 

	PH
	£58,489 
(£57,583 to £59,395)
	£59,798 
(£58,826 to £60,770)
	-£1,309 
(-£1,471 to -£1,147)

	HF
	£5,927 
(£5,860 to £5,993)
	£5,942 
(£5,871 to £6,014)
	-£16 
(-£26 to -£5)

	CKD
	£21,555 
(£21,304 to £21,806)
	£21,412 
(£21,151 to £21,673)
	£143 
(£106 to £180)

	ESRD
	£82,259 
(£80,797 to £83,722)
	£77,921 
(£76,472 to £79,370)
	£4,339 
(£4,177 to £4,500)


ACS, Acute Chest Syndrome; aRBCX, automated red blood cell exchange; CKD, chronic kidney disease; CrI, credible interval; DMT, disease modifying transfusion; ESRD, end-stage renal disease; HF, heart failure; mRBCX, manual red blood cell exchange; MI, myocardial infarction; PH, pulmonary hypertension; VOC, vaso-occlusive crisis


[bookmark: _Ref177968721][bookmark: _Ref175128486][bookmark: _Ref171691451][bookmark: _Toc177969950]Table S26 Lifetime probabilistic total discounted cost of clinical events per individual (adult initiation)
	
Outcome
	Mean aRBCX outcome (95% CrI)
	Mean mRBCX outcome (95% CrI)
	Mean incremental outcome (95% CrI)

	Therapy costs

	DMTs
	£166,142 
(£165,730 to £166,554)
	£196,882 
(196,373 to £197,391)
	-£30,740 
(-£30,907 to -£30,572)

	Emergency transfusions
	£22,762 
(£22,320 to £23,204)
	£27,954 
(£27,580 to £28,328)
	-£5,192 
(-£5,522 to -£4,862)

	Chelation therapy
	£2,338 
(£2,330 to £2,346)
	£12,124 
(£11,969 to £12,278)
	-£9,785 
(-£9,938 to -£9,633)

	

	VOCs
	£70,331 
(£68,761 to £71,900)
	£88,764 
(£87,437 to £90,091)
	-£18,433 
(-£19,606 to -£17,261)

	ACS
	£4,279 
(£4,231 to £4,327)
	£4,750 
(£4,704 to £4,796)
	-£471 
(-£502 to -£440)

	MIs
	£1,088 
(£1,062 to £1,113)
	£1,094 
(£1,068 to £1,121)
	-£7 
(-£10 to -£4)

	Sepsis
	£2,527 
(£2,476 to £2,579)
	£2,668 
(£2,613 to £2,724)
	-£141 
(-£153 to -£129)

	Gallstones
	£8,430 
(£8,269 to £8,590)
	£8,854 
(£8,682 to £9,027)
	-£425 
(-£459 to -£390)

	Leg ulcers
	£4,102 
(£4,011 to £4,193)
	£4,241 
(£4,143 to £4,338)
	-£139 
(-£157 to -£120)

	Strokes
	£16,760 
(£16,621 to £16,899)
	£17,340 
(£17,202 to £17,477)
	-£580 
(-£617 to -£542)

	

	PH
	£67,204 
(£66,372 to £68,036)
	£68,639 
(£67,761 to £69,517)
	-£1,435 
(-£1,581 to -£1,289)

	HF
	£5,291 
(£5,221 to £5,361)
	£5,300 
(£5,225 to £5,375)
	-£9 
(-£21 to £4)

	CKD
	£18,726 
(£18,491 to £18,961)
	£18,575 
(£18,336 to £18,814)
	£151 
(£126 to £176)

	ESRD
	£105,758 
(£104,500 to £107,016)
	£100,449 
(£99,233 to £101,664)
	£5,310 
(£5,157 to £5,462)


ACS, Acute Chest Syndrome; aRBCX, automated red blood cell exchange; CKD, chronic kidney disease; CrI, credible interval; DMT, disease modifying transfusion; ESRD, end-stage renal disease; HF, heart failure; mRBCX, manual red blood cell exchange; MI, myocardial infarction; PH, pulmonary hypertension; VOC, vaso-occlusive crisis


[bookmark: _Ref177969419][bookmark: _Ref175146171][bookmark: _Toc177969951]Table S27 Scenario analysis inner loop lifetime outcomes per individual
	Scenario
	Scenario value
	Incremental cost
	Incremental QALYs
	ICER

	Adult initiation

	Base case
	-
	[bookmark: _Hlk177651603]-£65,213
	0.25
	Dominant

	Uncomplicated SCD utility values
	Lower baseline utility
	-£65,213
	0.23
	Dominant

	Iron overload at baseline
	0%
	-£64,359
	0.25
	Dominant

	
	100%
	-£65,509
	0.25
	Dominant

	Probability of iron overload for mRBCX
	-20%
	-£63,432
	0.25
	Dominant

	
	+20%
	-£66,968
	0.25
	Dominant

	Annual probability of iron overload as per Mozain et al. (2023)[69]
	aRBCX: 3.1%
mRBCX: 17%
	-£67,060
	0.25
	Dominant

	Time between aRBCX DMTs
	1.5 months
	-£9,804
	0.25
	Dominant

	Units of red blood cells (adult aRBCX procedure)
	8
	-£80,066
	0.25
	Dominant

	Hazard ratio for VOCs (aRBCX vs mRBCX)
	-20%
	-£81,858
	0.39
	Dominant

	
	+20%
	-£49,684
	0.09
	Dominant

	Hazard ratio for strokes (aRBCX vs mRBCX)
	-20%
	-£57,069
	0.45
	Dominant

	Shorter time horizon
	5 years
	-£19,465
	0.04
	Dominant

	Paediatric initiation

	Base case
	-
	-£113,147
	0.30
	Dominant

	Uncomplicated SCD utility values
	Lower baseline utility
	-£113,147
	0.27
	Dominant

	Iron overload at baseline
	0%
	-£112,850
	0.30
	Dominant

	
	100%
	-£113,243
	0.30
	Dominant

	Probability of iron overload for mRBCX
	-20%
	-£111,001
	0.30
	Dominant

	
	+20%
	-£115,124
	0.30
	Dominant

	Annual probability of iron overload as per Mozain et al. (2023)[69]
	aRBCX: 3.1%
mRBCX: 17%
	-£115,085
	0.30
	Dominant

	Time between aRBCX DMTs
	1.5 months
	-£46,913
	0.30
	Dominant

	Units of red blood cells (adult aRBCX procedure)
	8
	-£83,527
	0.30
	Dominant

	Hazard ratio for VOCs (aRBCX vs mRBCX)
	-20%
	-£132,565
	0.49
	Dominant

	
	+20%
	-£94,895
	0.12
	Dominant

	Hazard ratio for strokes (aRBCX vs mRBCX)
	-20%
	-£97,599
	0.58
	Dominant

	Shorter time horizon
	5 years
	-£25,961
	0.02
	Dominant


aRBCX, automated red blood cell exchange; DMT, disease modifying transfusion; mRBCX, manual red blood cell exchange; VOC, vaso-occlusive crisis



[bookmark: _Ref177996394]Table S28 Economic evidence 
	Reference
	Costs
	QALY
	LY
	Comparison

	Cherry et al. (2012)[27] 

Time horizon: Lifetime
Intervention: Chronic transfusion programme
Setting: UK
Analysis population: People (aged 2+) with SCD and blood velocity of > 200 cm/second (at high risk of stroke)


	52,472
	14.87
	N/R
	QALYs discounted by 3.5% as per the UK reference case. Costs reported in GBP, cost year 2009/10. 

Costs included chelation therapy; cost of transfusion; cost of VOC (£841); cost of ACS (£1,815) and cost of immediate and ongoing stroke care costs.

Costs in our analyses were 10 times higher over a person’s lifetime. This is assumed to be because our analysis assumed people remained on transfusion treatment for the remainder of their lives whereas Cherry assumed paediatric individuals discontinued treatment at age 18.

QALYs in our analysis were slightly higher, likely because of the addition decrements utilised in the Cherry paper (e.g. decrements for chelation therapy; decrements). 

	NICE. MGT28 (2015)[12]
Time horizon: 5 years
Intervention: aRBCX
Setting: UK
Analysis population: Adults with SCD 


	By iron overload (no overload to severe overload)
£48,093
£76,153
£119,779
£128,310
	N/R
	N/R
	Given the short time horizon of which the results are presented, the results from MTG28 are not comparable

	NICE. MGT28 (2015)[12]

Time horizon: 5 years
Intervention: aRBCX
Setting: UK
Analysis population: Paediatrics requiring transfusion as a primary intervention

	By iron overload (no overload to severe overload)
£38,020
£51,307 
£71,964 
£76,003
	N/R
	N/R
	

	NICE. MGT28 (2015)[12]

Time horizon: 5 years
Intervention: aRBCX
Setting: UK
Analysis population: Paediatrics requiring transfusion as a secondary intervention

	By iron overload (no overload to severe overload)
£34,538 
£47,824 
£68,481 
£72,520
	N/R
	N/R
	

	NICE. TA981. (2024)[39]

Time horizon: 5 years
Intervention: Supportive care and hydroxycarbamide and/or blood transfusions (exchange and top-up) for a proportion of patients.
Setting: UK
Analysis population: Adults and paediatric individuals aged 12+ years of age (potentially on hydroxycarbamide)
	Redacted
	Redacted
	Redacted
	Unable to make comparison because of redacted model results. 

Population not directly comparable.

	NICE. ID4016 (2024)[49]

Time horizon: Lifetime
Comparator: Best supportive care (including blood transfusions and chelating agents)
Setting: UK
Analysis population: Patients with SCD age 12+ years 
	Redacted
	Redacted
	Redacted
	Unable to make comparison because of redacted model results. 

Population not directly comparable.

	ICER (2020)[31]

Time horizon: Lifetime
Comparator: Usual care
Setting: US
Analysis population: Paediatrics (aged 2+) and adults with an SCD diagnosis

	$1,174,000
	8.07
	14.34
	Lifetime number of VOCs were 43.02

Costs reported in USD. Because of differences in the UK and US health care systems, these cannot be compared with outcomes from our analysis. Furthermore, standard of care is not equivalent to those on a chronic transfusion programme. However, QALYs and LYs observed are comparable with our analysis outcomes.


	ICER (2023)[53]

Time horizon: Lifetime
Comparator: Standard of care
Setting: US
Analysis population: People aged 12 and above with SCD with ≥ 4 VOCs in the prior 24 months

	$1,490,000
	9.44
	15.80
	Lifetime number of VOCs recorded as 119 for common care which is comparable to model outcomes observed for paediatric individuals (Table S23)

Costs reported in USD. Because of differences in the UK and US health care systems, these cannot be compared with outcomes from our analysis. Furthermore, standard of care is not equivalent to those on a chronic transfusion programme.

US pharmacoeconomic guidelines use a discount rate of 3% rather than 3.5% in the NICE reference case, however, QALYs and LYs observed are comparable with our analysis outcomes.


	Herring et al. (2024)[70]

Time horizon: Lifetime
Comparator: Common care
Setting: US
Analysis population: People aged 12 and above with SCD with ≥ 4 VOCs in the prior 24 months

	$2,361,311
	3.86 (3.78 to 3.94)
	13.47 (13.12 to 13.83)
	Lifetime number of VOCs recorded as 68 for common care which is comparable to model outcomes observed for adults (Table S24)

Please note that ‘common care’ is not equivalent to those on a chronic transfusion programme. 

Costs reported in USD. Because of differences in the UK and US health care systems, these cannot be compared with outcomes from our analysis.

US pharmacoeconomic guidelines use a discount rate of 3% rather than 3.5% in the NICE reference case.

Difference in age and disease severity means the population is not comparable without analysis.  





[bookmark: _Ref177968989][bookmark: _Toc177969961]Figure S1 Paediatric initiation (left) and adult initiation (right) probabilistic convergence plot 
[image: ]
A double-panelled line chart that presents the convergence of the outer loop iterations for paediatric initiation (panel a) and adult initiation (panel b) of a lifetime transfusion programme with aRBCX compared mRBCX. Developed in Microsoft Excel (Microsoft Corporation, USA).


[bookmark: _Ref177969276][bookmark: _Toc177969962]Figure S2 Paediatric initiation (left) and adult initiation (right) cost-effectiveness acceptability curve
[image: A screenshot of a computer screen

Description automatically generated]
A double-panelled line chart that presents the percentage of cost-effective outer loop iterations for paediatric (panel a) and adult (panel b) initiation of a lifetime transfusion programme with aRBCX compared mRBCX, respectively. Developed in Microsoft Excel (Microsoft Corporation, USA).
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