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SUPPLEMENTARY MATERIAL 
Supplementary Methods: 
Maximum Acceptable Risk
Maximum acceptable risk (MAR) is used to quantify patients’ preferences using percent change in risk as a common unit of measurement. The MAR indicates the percent increase in the ‘risk of major cardiovascular event’ (MARCV) and ‘risk of gastrointestinal side effects’ (MARGI) that patients are willing to tolerate to improve other treatment attributes by one unit (e.g., the percent increase in gastrointestinal risk that patients are, on average, willing to tolerate to improve their energy level from ‘You rarely have a lot of energy’ to ‘You sometimes have a lot of energy’). 
Following this approach, the estimated preferences were also used to compute the minimum acceptable energy level (MAEL) that respondents are, on average, willing to forego in exchange of a one-unit improvement in the other treatment dimensions (e.g., a 1% risk decrease). Given the categorical nature of the ‘energy level’ attribute, the MAEL measures were separately computed for a positive change from ‘You sometimes have a lot of energy’ to ‘You always have a lot of energy’ and for a negative change from ‘You sometimes have a lot of energy’ to ‘You rarely have a lot of energy’. The 95% confidence intervals (CIs) around the MAR measures were obtained with the Delta method. 
When the utility function is linear and additive, MAR is computed as a ratio of estimated preferences:





Where () corresponds to the estimated preference for the kth dummy-coded attribute, () is the linearly-coded preference for ‘gastrointestinal risk’ (i.e., β6 parameter in the linearly-coded model; see section 9.9.3.2), and () is the linearly-coded preference for ‘cardiovascular risk’ (i.e., β7 parameter in the linearly-coded model).
[bookmark: _Ref493855811][bookmark: _Toc494278949][bookmark: _Toc505769321]Preference heterogeneity
To assess the extent of preference heterogeneity among patients, the following personal characteristics were included as interaction terms in the multinomial logistic regression model: Country, ESA frequency, time since diagnosis of CKD-related anaemia, person in charge of ESA administration, comorbidities (high cholesterol, hypertension/high blood pressure, diabetes), age, health numeracy, health literacy, oral iron supplements, ESA administration, experience of using injectable medicine, occupational activity, number of children living at home, current ESA treatment (Aranesp, EPO), sex, and education. 
Occupational active was defined as those who work full-time; work part-time; are a full-time homemaker; a student; on maternity/paternity leave or are self-employed. Not occupationally active when retired; unemployed; on sick leave or not able to work due to disability.
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Table S1. Search strategy to identify quantitative studies 
	Description
	#
	Search Terms

	Population
	1
	'anaemia':ab,ti OR 'anemia’/exp OR 'CKD’OR 'chronic kidney disease'/exp OR 'CKD anaemia’:ab,ti 'CKD anemia’:ab,ti

	Comparators 
	2
	‘erythropoiesis stimulating agents’:ab,ti OR ‘ESA’:ab,ti OR ‘iron supplement’:ab,ti OR ‘Erythropoietin’:ab,ti OR ‘hematopoietin’:ab,ti OR ‘hemopoietin’:ab,ti

	Outcomes
	3
	'treatment attribute*' OR 'attributes':ab,ti OR 'patient preference'/exp OR 'patient preference':ab,ti OR 'patient* preference*':ab,ti OR 'preference study':ab,ti OR 'preference analysis':ab,ti OR 'treatment preference*':ab,ti OR 'individual preference*':ab,ti OR 'maximum acceptable risk':ab,ti OR 'minimum acceptable benefit':ab,ti OR 'willingness to pay':ab,ti

	Study design –
	4
	'discrete choice experiment':ab,ti OR 'discrete choice':ab,ti OR 'conjoint analysis':ab,ti OR 'multi criteria decision analysis':ab,ti OR 'mcda':ab OR 'best worst scaling':ab,ti OR 'benefit risk':ab,ti OR 'thresholding':ab,ti OR 'stated preference':ab,ti OR 'choice experiment':ab,ti

	Non-human studies (to be filtered out)
	5
	[animals]/lim OR [animal cell]/lim OR [animal experiment]/lim OR [animal model]/lim OR [animal tissue]/lim NOT [humans]/lim

	Publication types NOT of interest (to be filtered out)
	6
	[editorial]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR [controlled clinical trial]/lim OR [randomized controlled trial]/lim OR [clinical trial number]/lim

	Combined searches
	7
	#1 AND #2

	Combined searches
	8
	#3 AND #4

	Combined search for filter
	9
	#5 OR #6
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Table S2. Search strategy to identify qualitative studies
	Description
	#
	Search Terms

	Population
	1
	'anaemia':ab,ti OR 'anemia'/exp OR 'anemia' OR 'ckd' OR 'chronic kidney disease'/exp OR 'chronic kidney disease' OR 'chronic kidney failure':ab,ti OR 'ckd anaemia':ab,ti OR 'ckd anemia':ab,ti

	Comparators 
	2
	'erythropoiesis stimulating agents’ :ab,ti OR 'esa':ab,ti OR 'iron supplement':ab,ti OR 'erythropoietin':ab,ti OR 'hematopoietin':ab,ti OR 'hemopoietin':ab,ti

	Outcome  
	3
	'burden of illness':ab,ti OR 'adherence':ab,ti OR 'patient perception':ab,ti OR 'attitude':ab,ti OR 'mode of administration':ab,ti OR 'method of administration':ab,ti OR 'treatment attitude':ab,ti OR 'treatment perception':ab,ti OR 'patients reported outcomes':ab,ti OR 'pro' OR 'symptoms':ab,ti OR 'quality of life':ab,ti

	Study design 
	4
	'interview':ab,ti OR 'focus group':ab,ti OR 'qualitative research':ab,ti OR 'conceptual framework':ab,ti OR 'debriefing':ab,ti OR 'content analysis':ab,ti OR 'discussion group':ab,ti OR 'qualitative analysis':ab,ti

	Non-human studies (to be filtered out)
	5
	[animals]/lim OR [animal cell]/lim OR [animal experiment]/lim OR [animal model]/lim OR [animal tissue]/lim NOT [humans]/lim

	Publication types NOT of interest (to be filtered out)
	6
	lim OR [editorial]/lim OR [letter]/lim OR [note]/lim OR [short survey]/lim OR [controlled clinical trial]/lim OR [randomized controlled trial]/lim OR [clinical trial number]/lim OR [review]/lim OR [systematic review]/lim

	Combined searches
	7
	#1 AND #2

	Combined searches
	8
	#3 AND #4

	Combined search for filter
	9
	#5 OR #6
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Table S3. Study inclusion and exclusion criteria for the TLR
	Category
	Inclusion criteria
	Exclusion criteria

	Population
	Adult patients with anaemia and CKD
	Patients aged ≤18

	Outcomes
	QoL, treatment satisfaction, treatment preference
	N/A

	Study design 
	Quantitative studies (patient preference studies, experimental studies, observational preference studies)

Qualitative studies (interviews, focus groups) 
	Publications of studies with the following designs:
Animal studies
In-vitro/ex-vivo studies
Gene expression/protein expression studies
Case studies/case series
Publications that are not of studies (e.g., reviews, editorials, conference abstracts) will also be excluded


	Language
	English-language articles
	Non-English language articles 

	Geographical regions
	No limitation based on geographical region
	


N/A, not applicable; QoL, quality of life; TLR, targeted literature review.
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Table S4. Patient inclusion and exclusion criteria for the qualitative interviews
	
	
	DD patients
	NDD patients

	
	Criterion
	Recruited prior to 5th April 2019
	Recruited after 5th April 2019
	Recruited prior to 5th April 2019
	Recruited after 5th April 2019

	Inclusion criteria
	Aged 18 years or over at the time of enrolment in the study
	X
	X
	X
	X

	
	Self-reported clinical diagnosis of CKD-related anaemia
	X
	X
	X
	X

	
	On ESAs, and who started ESAs treatment within the six months prior to the interview
	X
	
	X
	

	
	On ESAs (adjusted criteria)
	
	X
	
	X

	
	Started dialysis (peritoneal dialysis or haemodialysis) in the six months prior to the interview
	X
	X
	
	

	
	Ability to read, speak and write in the local language of the relevant country of interest
	X
	X
	X
	X

	
	Willing and able to provide written informed consent, indicating that they understand the purpose and procedures required for the study and are willing to participate in the study
	X
	X
	X
	X

	Exclusion criteria
	Have a cognitive impairment or acute psychopathology that could interfere with the patient’s ability to provide written informed consent
	X
	X
	X
	X

	
	Has received a kidney transplant
	X
	X
	X
	X

	
	Is receiving blood transfusions
	X
	
	X
	

	
	Received blood transfusions within the past month (adjusted criteria)
	
	X
	
	

	
	Has high blood pressure, which is not sufficiently controlled with medication.
	X
	
	X
	

	
	Receiving insulin therapy
	X
	
	X
	


On 5 April 2019, the inclusion and exclusion criteria were adjusted to facilitate recruitment. All participants in Germany were recruited prior to 5 April 2019. Participants in the UK, France and Spain were recruited after 5 April 2019 according to the updated eligibility criteria, prior to this they had the same criteria as used in Germany.
CKD, chronic kidney disease; DD, dialysis-dependent; ESA, erythropoiesis-stimulating agent; NDD, non-dialysis-dependent.



[bookmark: _Hlk94108071]Table S5. Additional sociodemographic characteristics of patients enrolled in the discrete choice experiment 
	Sociodemographic characteristics
	N=200

	Age (years)
	

	Min–max
	20 – 89

	Median (Q1–Q3)
	54.5 (45 – 62)

	Number of children living at home, n (%)
	

	None
	109 (55)

	1–2 
	80 (40)

	3+ 
	11 (6)

	Current employment status, n (%)
	

	Work full-time
	60 (30)

	Work part-time
	26 (13)

	Full-time homemaker
	11 (6)

	Student
	3 (2)

	Retired
	52 (26)

	Unemployed
	20 (10)

	Maternity/paternity leave
	0 (0)

	Sick leave
	18 (9)

	Not able to work due to disability
	10 (5)

	Self-employed
	11 (6)

	Health insurance, n (%)
	

	Social insurance
	181 (90)

	Private insurance
	27 (14)


Table S6. Additional clinical characteristics of patients enrolled in the discrete choice experiment
	[bookmark: _Hlk24961284]Clinical characteristics
	N=200

	Time since diagnosis of CKD (years)
	

	Min–max
	0.25 – 52.25

	Median (Q1–Q3)
	3.83 (1.83 – 6.9)

	Missing (don't know)
	2 (1%)

	Time since diagnosis of CKD-related anaemia (years)
	

	Min–max
	0 – 23.5

	Median (Q1–Q3)
	2.5 (1.25 – 4.5)

	Currently receiving medication for other health problems, n (%)
	

	Diabetes
	56 (28)

	High blood pressure
	119 (60)

	Cancer
	1 (0)

	Bone disorders
	10 (5)

	Depression
	11 (6)

	Cardiovascular disease
	20 (10)

	Thyroid disorders
	5 (2)

	Sleep apnoea
	12 (6)

	Othera
	16 (8)

	None of the above
	43 (22)

	Person in charge of ESA administration, n (%)
	

	Self-administration
	119 (60)

	Caregiver/family member/friend administers
	48 (24)

	HCP/doctor administers
	33 (16)

	Health conditions, n (%)
	

	Acne
	3 (2)

	Allergic conjunctivitis
	1 (0)

	Allergic rhinitis
	5 (2)

	Anxiety
	15 (8)

	Arthritis
	20 (10)

	Asthma
	14 (7)

	Atopic dermatitis
	6 (3)

	Bipolar disorder
	0 (0)

	Cancer
	1 (0)

	Chest pain
	10 (5)

	CKD
	200 (100)

	COPD
	6 (3)

	Congestive heart failure
	4 (2)

	Depression
	8 (4)

	Diabetes
	47 (24)

	Eczema
	4 (2)

	EoE
	1 (0)

	Food allergies
	6 (3)

	GERD
	19 (10)

	      Heart arrhythmias
	12 (6)

	      High cholesterol
	31 (16)

	History of heart attack
	16 (8)

	Hypertension/high blood pressure
	83 (42)

	Lupus erythematosus
	9 (4)

	Migraine headaches
	5 (2)

	Multiple sclerosis
	0 (0)

	Osteoarthritis
	7 (4)

	Psoriasis
	2 (1)

	Skin cancer
	0 (0)


aOther includes: neuroendocrine tumours; asthma and gout; pancreas transplant; gastroparesis; neuropathy; 2× lupus; irregular heartbeat; 2× gastro-oesophageal reflux disease (GERD); inflammation of the joints; 4× high cholesterol; liver transplant; osteoarthritis; liver cysts; oesophagitis; anticoagulant (Sintrom) reported. 
CKD, chronic kidney disease; COPD, chronic obstructive pulmonary disease; EoE, eosinophilic oesophagitis; ESA, erythropoiesis-stimulating agent; GERD, gastro-oesophageal reflux disease; HCP, healthcare provider.


Table S7. Observable Preference Heterogeneity by Country
	Attribute
	Levels
	MLE (SE)

	
	
	Main
	Marginal

	
	
	UK
	Spain
	France
	Germany

	Alternative specific constant
	Option B
	0.27 (0.15)
	-0.18 (0.17)
	-0.10 (0.19)
	-0.13 (0.18)

	
	No treatment
	5.48 (0.43)***
	-5.42 (0.49)***
	-5.57 (0.51)***
	-3.17 (0.50)***

	Mode of administration
	Subcutaneous injection, once every 4 weeks, at home
	0.52 (0.25)*
	-0.48 (0.29)
	-0.40 (0.31)
	-0.59 (0.31)

	
	Oral pill, three times a week, at home
	1.70 (0.25)***
	-1.66 (0.29)***
	-1.67 (0.32)***
	-1.94 (0.31)***

	
	Oral pill, once daily, at home
	1.42 (0.25)***
	-1.28 (0.29)***
	-1.04 (0.32)***
	-1.43 (0.31)***

	Need for iron supplement
	Oral iron daily, at home
	0.27 (0.19)
	-0.11 (0.22)
	-0.12 (0.25)
	-0.20 (0.24)

	
	No iron supplements
	0.36 (0.18)
	-0.15 (0.22)
	-0.02 (0.24)
	-0.22 (0.24)

	Risk of gastrointestinal side effects
	20%
	1.58 (0.23)***
	-1.01 (0.26)***
	-1.13 (0.28)***
	-0.44 (0.28)

	
	0%
	2.32 (0.22)***
	-1.35 (0.26)***
	-1.63 (0.28)***
	-0.37 (0.29)

	Risk of major cardiovascular event
	10%
	1.36 (0.23)***
	-1.04 (0.27)***
	-1.21 (0.29)***
	-0.93 (0.28)***

	
	5%
	1.71 (0.21)***
	-1.23 (0.25)***
	-1.27 (0.27)***
	-1.08 (0.27)***

	Energy levels
	You sometimes have a lot of energy
	2.25 (0.24)***
	-1.83 (0.27)***
	-1.94 (0.29)***
	-1.36 (0.29)***

	
	You always have a lot of energy
	2.61 (0.25)***
	-2.04 (0.28)***
	-2.02 (0.29)***
	-0.38 (0.30)


MLE: maximum likelihood estimate; SE: standard error
*** P-value < 0.1%, ** P-value < 1%, * P-value < 5%


Table S8. Observable Preference Heterogeneity by ESA frequency
	Attributes’ levels
	MLE (SE)

	
	Main
	Marginal

	
	At least twice a week
	Once a week
	Less than once a week

	Alternative Specific Constant
	
	
	

	Treatment A
	Reference
	-
	-

	Treatment B
	0.21 (0.09)*
	-0.03 (0.14)
	-0.18 (0.13)

	No treatment
	0.30 (0.22)
	2.45 (0.36)***
	1.62 (0.32)***

	Mode of Administration
	
	
	

	Subcutaneous injection, once every 2 weeks, at home
	Reference
	-
	-

	Subcutaneous injection, once every 4 weeks, at home
	0.09 (0.16)
	-0.09 (0.24)
	0.14 (0.22)

	Oral pill, three times a week, at home
	0.26 (0.15)
	0.03 (0.24)
	0.07 (0.21)

	Oral pill, once daily, at home
	0.37 (0.16)*
	-0.05 (0.24)
	0.08 (0.22)

	Need for iron supplement
	
	
	

	IV iron once every 3-6 months, in a medical facility
	Reference
	-
	-

	Oral iron daily, at home
	-0.07 (0.13)
	0.38 (0.19)*
	0.23 (0.17)

	No iron supplements
	0.23 (0.12)
	-0.01 (0.19)
	0.02 (0.17)

	Risk of Gastrointestinal Side Effects
	
	
	

	50%
	Reference
	-
	-

	20%
	0.64 (0.13)***
	0.40 (0.21)
	0.29 (0.18)

	0%
	0.95 (0.13)***
	0.78 (0.21)***
	0.51 (0.19)**

	Risk of a Major Cardiovascular Event
	
	
	

	15%
	Reference
	-
	-

	10%
	-0.01 (0.13)
	0.75 (0.21)***
	0.63 (0.18)***

	5%
	0.13 (0.13)
	0.73 (0.20)***
	0.84 (0.18)***

	Energy Levels
	
	
	

	You rarely have a lot of energy
	Reference
	-
	-

	You sometimes have a lot of energy
	0.40 (0.13)**
	0.63 (0.21)**
	0.57 (0.18)**

	You always have a lot of energy
	0.84 (0.13)***
	0.96 (0.21)***
	0.57 (0.19)**



MLE=Maximum likelihood estimate; SE=Standard errors.
* p-value < 0.05; ** p-value < 0.01; *** p-value < 0.001



Table S9. Observable Preference Heterogeneity by Oral Iron Usage
	Attribute
	Levels
	MLE (SE)

	
	
	Main
	Marginal

	
	
	No
	Yes

	Alternative specific constant
	Option B
	0.23 (0.10)*
	-0.11 (0.12)

	
	No treatment
	1.02 (0.24)***
	0.89 (0.29)**

	Mode of administration
	Subcutaneous injection, once every 4 weeks, at home
	0.13 (0.16)
	-0.03 (0.20)

	
	Oral pill, three times a week, at home
	0.43 (0.16)**
	-0.18 (0.20)

	
	Oral pill, once daily, at home
	0.38 (0.16)*
	0.01 (0.20)

	Need for iron supplement
	Oral iron daily, at home
	0.00 (0.13)
	0.18 (0.16)

	
	No iron supplements
	0.16 (0.13)
	0.11 (0.16)

	Risk of gastrointestinal side effects
	20%
	0.74 (0.14)***
	0.15 (0.17)

	
	0%
	1.10 (0.14)***
	0.38 (0.17)*

	Risk of major cardiovascular event
	10%
	0.55 (0.14)***
	-0.16 (0.17)

	
	5%
	0.69 (0.13)***
	-0.05 (0.16)

	Energy levels
	You sometimes have a lot of energy
	0.52 (0.14)***
	0.38 (0.17)*

	
	You always have a lot of energy
	0.50 (0.14)***
	1.16 (0.17)***


MLE: maximum likelihood estimate; SE: standard error
*** P-value < 0.1%, ** P-value < 1%, * P-value < 5%
