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eAppendix 1. Baseline characteristics & Cost-effectiveness model inputs
[bookmark: _Ref152751105]Table 1: Baseline characteristics
	Variable 
	Mean (SE or alpha, beta)
	Distribution
	Source

	General

	Age (years)
	52.60 (0.72)
	Normal
	RADIANCE-HTN TRIO(1)

	Proportion female
	20% (26,104)
	Beta
	

	Baseline office SBP (mmHg)
	155.3 (1.46)
	Normal
	

	Weight (kg)
	99.9 (1.82)
	Normal
	

	Height (m)
	1.70 (0.01)
	Normal
	

	Body mass index (kg/m2)
	32.6 (0.49)
	Normal
	

	Medical

	Current smoker (%)
	16% (84, 440)
	Beta
	Gladwell et al. Supplementary material(2)

	Alcohol consumption (oz/week)
	8.00 (0.80) 
	Normal
	

	Diabetes mellitus (%)
	26.2% (34, 96)
	Beta
	RADIANCE-HTN TRIO(1)

	Women in menopause
	80% (19, 5)
	Beta
	Gladwell et al. Supplementary material(2)

	Hypertensive medication (%)
	100% (0, 130)
	Beta
	RADIANCE-HTN TRIO(1)

	Low-density lipoprotein cholesterol (mg/dl)
	104.9 (3.34)
	Normal
	

	High-density lipoprotein cholesterol (mg/dl)
	49.8 (1.36)
	Normal
	

	Triglycerides (mg/dl)
	165.1 (9.19)
	Normal
	

	Total cholesterol (mg/dl)
	188.0 (3.43)
	Normal
	

	Heart rate at rest (bpm)
	79.2 (1.08)
	Normal
	

	Fasting glucose (mg/dl)
	96 (9.56)
	Normal
	Khan et al, 2019(3)

	QRS duration (msec)
	92 (9.19)
	Normal
	

	Gamma-glutamyl transpeptidase, female
	16.00 (1.6)
	Normal
	Gladwell et al. Supplementary material(2)

	Gamma-glutamyl transpeptidase, male
	31.00 (3.1)
	Normal
	

	Vital lung capacity, female
	3.60 (0.36)
	Normal 
	

	Vital lung capacity, male
	4.60 (0.46)
	Normal
	

	Ethnicity

	Females of African descent (%)
	26.9% (7, 19)
	Beta
	RADIANCE-HTN TRIO(1)

	Males of African descent (%)
	19.2% (20, 84)
	Beta
	

	Disease prevalence rates

	(Un)stable angina pectoris
	3.8% (5, 125)
	Beta
	RADIANCE-HTN TRIO(1)

	Proportion of stable angina pectoris
	15% (85, 481)
	Beta
	Gladwell et al. Supplementary material(2)

	Coronary heart disease
	2.3% (3, 127)
	Beta
	RADIANCE-HTN TRIO(1)

	Cardiovascular disease
	19.2% (25, 105)
	Beta
	

	Cardiovascular disease + atrial fibrillation
	23.8% (31, 99)
	Beta
	

	Family history of myocardial infarction
	16.5% (83, 422)
	Beta
	Gladwell et al. Supplementary material(2)

	Left ventricular hypertrophy
	20.8% (79, 301)
	Beta
	

	Atrial fibrillation 
	2% (3, 127)
	Beta
	RADIANCE-HTN TRIO(1)

	Cardiomegaly
	20.75% (79, 302)
	Beta
	Gladwell et al. Supplementary material(2)

	Valve disease
	1.89% (98, 5092)
	Beta
	

	Key: bpm, beats per minute; CVD, cardiovascular disease; dl, decilitre; mmHg, millimetres of mercury; SBP, systolic blood pressure; SE, standard error.
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Cardiovascular event risk inputs
Table 2: Cardiovascular event risks inputs (relative risks and hazard ratios)
	Parameter
	Implementation
	Base case value per cycle (1 month)
	Reference

	Risk of developing AP/CHD
	
t = time in years
m = intercept + 
s = extreme scale value parameter

	Variable (x)
	β Men
	β Women

	Intercept
	12.7868
	20.9717

	Age
	-0.0405
	-0.0621

	Postmenopausal status (yes/no)
	–
	-3.8522

	Age * menopause
	–
	0.0726

	ln (total cholesterol/HDL cholesterol)
	-0.9494
	-0.6256

	ln (SBP)
	-1.0163
	-2.2449

	Interaction term for antihypertensive therapy and SBP#
	-0.0161
	-0.098

	Diabetes mellitus (yes/no)
	-0.4412
	-0.5243

	Smoker (yes/no)
	-0.6042
	-0.3777

	ln (triglycerides)
	–
	-0.2688

	Alcohol use (ounces per week)
	–
	0.0529

	Extreme value scale parameter (s)
	0.7764
	0.7467

	Notes: # This is computed as coefficient * antihypertension medication use (yes/no) * ((200 – SBP) * (SBP – 110)/100). The coefficient should only be added when the SBP is between 110 and 200.



	Varying from 0.042% in cycle 0 to 0.207% at age 66.

	D’Agostino et al. (2000)(4) – Framingham Heart Study

	Risk of developing ESRD
	We fitted a linear model through the Hsu et al. (2009) HRs, and used this model to calculate the risk of ESRD:

This HR was then applied to the baseline population risk of developing ESRD, based on ERA-EDTA (2020) data.

	Blood pressure category
	SBP (mmHg)
	HRs (95% CI)

	Normal
	< 120
	1

	Prehypertension
	120–139
	1.72 (1.32, 2.24)

	Stage 2 hypertension
	140–159
	2.94 (2.21, 3.92)

	Stage 3 hypertension
	> 160
	2.33 (1.78, 3.05)



	0.00365% at baseline, where SBP was 155.3 mmHg.
	ERA-EDTA (2020)(5) Hsu et al. (2009)(6) 

	Risk of developing heart failure (base case)
	


	Variable (x)
	β 
men
	β 
women

	Intercept
	-7.3611
	-5.4997

	Age (years)
	0.0313
	0.0216

	Left ventricular hypertrophy (yes/no)
	0.8428
	1.0072

	Vital capacity (L)
	-0.30
	-0.87

	Heart rate (10 bpm)
	0.0144
	0.0092

	Systolic blood pressure (mmHg)
	0.0067
	0.0032

	Coronary heart disease (yes/no)
	1.5333
	1.5358

	Valve disease (yes/no)
	0.8868
	1.2454

	Diabetes mellitus (yes/no)
	0.2383
	1.4275

	Cardiomegaly (yes/no)
	0.7968
	0.4792

	Valve disease * diabetes
	–
	-0.9293



	Varying from 0.021% in cycle 0 to 0.087% at age 99.9.
	Kannel et al. (1999)(7) – Framingham Heart Study

	Risk of developing heart failure (alternative)
	. 


	Variable
	White male
	White female
	Black male
	Black female

	ln age (years)
	41.9
	20.55
	2.88
	51.75

	Ln age squared
	-0.88
	N/A
	N/A
	N/A

	Ln treated SBP (mmHg)
	1.03
	12.95
	2.31
	29.0

	Ln age x Ln treated SBP
	N/A
	-2.96
	N/A
	-6.59

	Ln untreated SBP (mmHg)
	0.91
	11.86
	2.17
	28.18

	Ln age x ln untreated SBP
	N/A
	-2.73
	N/A
	-6.42

	Current smoker (1 = yes, 0 = no)
	0.74
	11.02
	1.66
	0.76

	Ln age x current smoker
	N/A
	-2.50
	-0.25
	N/A

	ln treated glucose (mg/dL)
	0.90
	1.04
	0.64
	0.97

	Ln untreated glucose (mg/dL)
	0.78
	0.91
	0.58
	0.80

	Ln TC (mg/dL)
	0.49
	N/A
	N/A
	0.32

	Ln HDL-C (mg/dL)
	-0.44
	-0.07
	-0.81
	N/A

	Ln body mass index (kg/m2)
	37.2
	1.33
	1.16
	21.24

	Ln age x ln body mass index
	-8.83
	N/A
	N/A
	-5.0

	Ln QRS duration (msec)
	0.63
	1.06
	0.73
	1.27

	Mean coefficient x value (MeanCV)
	171.5
	99.73
	28.73
	233.9

	Baseline survival (S0)
	0.98752
	0.99348
	0.98295
	0.99260



	Varying from 0.015% in cycle 0 to 0.036% at age 99.9.
	Khan et al. (2019)(3)

	Risk of developing heart failure when already diagnosed with AP/CHD
	To model the increased risk of heart failure in patients with AP/CHD, we use a 1.35 HR by Badar et al. (2014).
	0.0079%
	Badar et al. (2014)(8)

	Risk of developing HF after an MI
	To model the increased risk of developing HF after an MI, we apply an acute risk of 23.1%, based on findings from Velagaleti et al. (2008).
	23.1%
	Velagaleti et al. (2008)(9)

	Risk of developing MI
	
 

	Variable (x)
	β

	Intercept
	-31.6879

	Age (Years)
	0.0979

	Triglycerides (mg/dl)
	-0.226

	ln(triglycerides) (mg/dl)
	5.7525

	HDL cholesterol (mg/dl)
	-0.4106

	LDL cholesterol (mg/dl)
	0.0151

	Systolic blood pressure (mmHg)
	0.0140

	Gamma glutamyl transferase (units/litre)
	-0.0257

	Smoking (yes/no)
	0.7547

	Diabetes mellitus (yes/no)
	0.5827

	Family history of MI (yes/no)
	0.4154

	HDL cholesterol * ln (HDL cholesterol) (mg/dl)
	0.0899

	Triglycerides * HDL cholesterol (mg/dl)
	-0.0004

	Triglycerides * gamma glutamyl transferase (mg/dl, units/litre)
	0.0001



	Varying from 0.031% in cycle 0 to 1.303% at age 99.9.
	Voss et al. (2002)(10) – PROCAM

	Risk of developing an MI when already diagnosed with AP/CHD
	An age-dependent RR of MI is applied for patients who have been diagnosed with AP/CHD
	Age
	RR

	15-43
	0.261

	45-53
	0.630

	55-63
	1

	65-73
	1.371

	75+
	1.826



	Varying from 0.019% in cycle 0 to 2.380% at age 99.9.
	Hunink et al. (1997)(11)

	Risk of developing stroke
	Probability of developing an initial stroke = 1 – (S(t))B

A= L - M

M = 5.6770 for men, and M = 7.5766 for women

	Variable
	β (SE) - Men
	β (SE) - Women

	Age (Years)
	0.0488 (0.0103)
	0.0699 (0.0089)

	SBP (mmHg)
	0.0152 (0.0031)
	0.0161 (0.0024)

	NEWHRXSBP#
	0.00019 (0.00010)
	0.00026 (0.0007)

	Cardiovascular disease*
	0.5460 (0.0151)
	0.4404 (0.1462)

	Left ventricular hypertrophy (yes/no)
	0.7864 (0.2846)
	0.8055 (0.2429)

	Smoking (yes/no)
	0.5224 (0.1429)
	0.5419 (0.1453)

	Atrial fibrillation
	0.5998 (0.3011)
	1.1173 (0.2302)

	Diabetes mellitus (yes/no)
	0.3429 (0.1894)
	0.5604 (0.1706)

	Notes:
* Cardiovascular disease = history of myocardial infarction, angina pectoris, coronary insufficiency, intermittent claudication, or congestive heart failure.
# NEWHRXSBP* = Hypertension medication (yes/no)*(SBP-110)*(200-SBP) * 0 when SBP<110 or SBP>200.



Underlying survivor function S(t):
	Year (t)
	S(t) Men
	S(t) Women

	1
	0.9948
	0.9977

	2
	0.9889
	0.9920

	3
	0.9826
	0.9864

	4
	0.9740
	0.9802

	5
	0.9642
	0.9741

	6
	0.9551
	0.9665

	7
	0.9422
	0.9584

	8
	0.9270
	0.9509

	9
	0.9144
	0.9448

	10
	0.9044
	0.9353




	Varying from 0.035% in cycle 0 to 0.169% at age 60.
	Wolf et al. (1991)(12) & d'Agostino et al. (1994)(13)
– Framingham Heart Study


	Risk of developing stroke when already diagnosed with AP/CHD
	The risk of stroke in patients with AP/CHD is modelled with same risk equation as initial stroke in hypertension patients, but with the coefficient for cardiovascular disease applied.
	Varying from 0.060% in cycle 0 to 0.282% at age 60.
	Wolf et al. (1991)(12) & d'Agostino et al. (1994)(13)
– Framingham Heart Study

	Risk of developing stroke when already diagnosed with ESRD
	To calculate the risk of stroke in patients with ESRD, we apply an ethnicity- and gender-specific relative risk to the general stroke risk based on a publication by Seliger et al. (2003).
	Varying from 0.223% in cycle 0 to 1.052% at age 60.
	Seliger et al. (2003)(14): 

	Risk of recurrent stroke
	Recurrent stroke is modelled using the Birmingham 2009 risk prediction model, known as CHA2DS2-VASc(15). Using the CHA2DS2-VASc score patients are divided into three risk categories: low risk, intermediate risk, and high risk. We fitted a model on the data presented by Ntaios et al. (2016), as they present the cumulative probability of stroke or TIA recurrence based on patients’ pre-stroke CHA2DS2-VASc scores. For this model, we have used the high-risk group, as all patients will fall into this category given they already have had a previous stroke and underlying resistant hypertension. 
	0.679% in the first cycle after stroke, slowly decreasing over time.
	Ntaios et al. (2016)(16) – Figure 4

	Relative effect measures (base case)
		Outcome
	RR per 10 mmHg reduction (95% CI)
	RR for Paradise vs SoC

	Stroke
	0.63 (0.56, 0.71)
	0.675

	CHD
	0.78 (0.72, 0.85)
	0.810

	HF
	0.54 (0.45, 0.64)
	0.592



	N/A
	Thomopoulos et al. (2014)(19)

	Relative effect measures (alternative 1)
		Outcome
	RR per 10 mmHg reduction (95% CI)
	RR for Paradise vs SoC

	Myocardial infarctions
	0.83 (0.78, 0.88)
	0.854

	Stroke
	0.73 (0.68, 0.77)
	0.765

	Heart failure
	0.72 (0.67, 0.78)
	0.756

	Renal failure
	0.95 (0.84, 1.07)
	0.957



	N/A
	Ettehad et al. (2016)(17)

	Relative effect measures (alternative 2)
		Outcome
	HR per 5 mmHg reduction (95% CI)
	HR for Paradise vs SoC

	Major CVE with CVD baseline
	0.89 (0.86, 0.92)
	0.820

	Major CVE no CVD baseline
	0.91 (0.89, 0.94)
	0.852



	N/A
	Rahimi et al. (2021)(18)

	[bookmark: _Hlk43812029]Key: AP/CHD, angina pectoris / coronary heart disease; BMI, body mass index; bpm, beats per minute; CI, confidence interval; CHA2DS2-VASc, congestive heart failure, hypertension, age ≥ 75 years, diabetes mellitus, stroke or transient ischemic attack (TIA), vascular disease, age 65 to 74 years, sex category score: a validated tool to predict the risk of stroke and systemic emboli in patients with non-valvular atrial fibrillation; CHD, coronary heart disease; CI, confidence interval; CVD, cardiovascular disease; CVE, cardiovascular event; dl, decilitre; ESRD, end-stage renal disease; HDL, high-density lipoprotein; HDL-C, high-density lipoprotein cholesterol; HF, heart failure; HR, hazard ratio; L, litre; LDL, low-density lipoprotein; Ln, natural logarithm; mg, milligram; MI, myocardial infarction; N/A, not applicable; OR, odds ratio; RR, relative risk; S(t), survivor function without stroke; SBP, systolic blood pressure; SE, standard error; t, time.
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Mortality inputs
Table 3: Mortality inputs for health states
	Health State
	Details
	Age/SBP
Group
	Value
	References

	HTN
	General population mortality for the UK
	
	ONS (2022)(20)

	AP
	Annual mortality rate 
– male patients
	35–44 years
	[bookmark: RANGE!F34]0.46%
	Weinstein et al. (1987)(21), appendix III.

	
	
	45–54 years
	[bookmark: RANGE!F35]1.07%
	

	
	
	55–64 years
	[bookmark: RANGE!F36]1.84%
	

	
	
	65–74 years
	[bookmark: RANGE!F37]3.27%
	

	
	
	≥ 75 years
	[bookmark: RANGE!F38]10.59%
	

	
	Annual mortality rate
– female patients
	35–44 years
	[bookmark: RANGE!F39]0.25%
	

	
	
	45–54 years
	[bookmark: RANGE!F40]0.62%
	

	
	
	55–64 years
	[bookmark: RANGE!F41]1.20%
	

	
	
	65–74 years
	[bookmark: RANGE!F42]2.51%
	

	
	
	≥ 75 years
	[bookmark: RANGE!F43]9.64%
	

	ESRD 
	90-day mortality



	[bookmark: RANGE!F31]0-19 years
	[bookmark: RANGE!F30]0.8%
	ERA-EDTA (Annual Report 2020)(5) – Table B.6.6 – Dialysis patients


	
	
	20-44 years
	0.9%
	

	
	
	45-64 years
	[bookmark: RANGE!F32]2.7%
	

	
	
	65-74 years
	[bookmark: RANGE!F33]5.2%
	

	
	
	75+ years
	9.1%
	

	
	1-year mortality
	0-19 years
	1.9%
	

	
	
	20-44 years
	3.3%
	

	
	
	45-64 years
	9.2%
	

	
	
	65-74 years
	15.9%
	

	
	
	75+ years
	25.1%
	

	
	2-year mortality
	0-19 years
	4.6%
	

	
	
	20-44 years
	6.6%
	

	
	
	45-64 years
	16.5%
	

	
	
	65-74 years
	27.2%
	

	
	
	75+ years
	41.0%
	

	
	5-year mortality
	0-19 years
	11.8%
	

	
	
	20-44 years
	19.7%
	

	
	
	45-64 years
	40.2%
	

	
	
	65-74 years
	57.7%
	

	
	
	75+ years
	74.9%
	

	MI
	Acute risk
	35–44 years
	[bookmark: RANGE!F44]1.50%
	Rogers et al. (2008)(22)
Flack et al. (1995)(23)
Barakat et al. (1999)(24)

	
	
	45–54 years
	[bookmark: RANGE!F45]3.40%
	

	
	
	55–64 years
	[bookmark: RANGE!F46]7.30%
	

	
	
	65–74 years
	[bookmark: RANGE!F47]15.90%
	

	
	
	≥ 75 years
	[bookmark: RANGE!F48]29.50%
	

	
	Long term risk – per cycle probability 

	< 120 mmHg
	0.168%
	Flack et al. (1995)(23) mortality rates + odds ratio from Rogers et al. (2008)(22)
Long term probabilities converted to per year probabilities - using all data

	
	
	120–139 mmHg
	0.195%
	

	
	
	140–159 mmHg
	0.256%
	

	
	
	≥ 160 mmHg
	0.307%
	

	
	Long term risk – Hazard ratio to correct for age 
	< 60 years
	1
	Barakat et al. (1999)(24) – Table 3

	
	
	60–69 years
	1.28
	

	
	
	≥ 70 years
	2.46
	

	Heart failure
	30-day mortality
	[bookmark: RANGE!F54]Male patients
	6.00%
	Roger et al. (2004)(25) – 5 year mortality extrapolated

	
	2–12-month mortality
	
	[bookmark: RANGE!F55]21.00% 
	

	
	Year 2+ mortality
	[bookmark: RANGE!F56]
	50.00%
	

	
	30-day mortality
	[bookmark: RANGE!F57]Female patients
	4.00%
	

	
	2–12-month mortality
	[bookmark: RANGE!F58]
	17.00%
	

	
	Year 2+ mortality
	[bookmark: RANGE!F59]
	46.00%
	

	
	Age-dependent HRs are applied to correct for age

	< 50
	1
	Pocock et al. (2006)(26)

	
	
	50-54
	1.03
	

	
	
	55-59
	1.02
	

	
	
	60-64
	1.28
	

	
	
	65-69
	1.72
	

	
	
	70-74
	2.20
	

	
	
	75-79
	2.86
	

	
	
	80+
	3.68
	

	Stroke 
	Acute risk – rate per month
	[bookmark: RANGE!F60]12.60%
	Saposnik et al. (2008)(27)

	
	Long term risk – HR vs. background mortality 
	Modelled based on a curve from Ntaios et al. (2016)
	Ntaios et al. (2016)(16) – Figure 5

	
	Acute risk – relative risk for patients post-MI
	[bookmark: RANGE!F62]2.27
	Witt et al. (2005)(28)

	
	Long term risk – relative risk for patients post-MI
	[bookmark: RANGE!F63]2.99
	Witt et al. (2005)(28)

	
	Long term risk – hazard ratio for patients post-HF
	[bookmark: RANGE!F64]2.189
	Haeusler et al. (2011)(29)

	
	Recurrent stroke
	Modelled based on a curve from Ntaios et al. (2016)
	Ntaios et al. (2016)(16) – Figure 5

	Key: AP/CHD, angina pectoris / coronary heart disease; ESRD, end-stage renal disease; HTN, hypertension; MI, myocardial infarction;



Utility inputs
Health state utility values
Table 4: Utilities by health state
	Health state
	Utility ǂ
	References – assessment method 

	Hypertension
	1.00
	NICE Guideline NG136 (2019)(30) 
Ward et al. (2007)(31) – assumption based on hypertension being asymptomatic

	CHD/AP#
	0.91 (unstable)
0.96 (stable)
	Ward et al. (2007)(31)
Goodacre et al. (2004)(32) – EQ-5D questionnaire (UK)

	ESRD
	0.92
	Gorodetskaya et al. (2005)(33) – time trade-off method (US)

	MI – First 30 days
	0.90
	Ward et al. (2007)(31)
Goodacre et al. (2004)(32) – EQ-5D questionnaire (UK)

	MI – Month 2–6
	0.90
	Ward et al. (2007)(31)
Goodacre et al. (2004)(32) – EQ-5D questionnaire (UK)

	MI – Month 7+
	1.00
	Gladwell et al. (2014)(2)
Ameniya et al. (2009)(34) – assumed fully recovered

	Heart failure
	[bookmark: RANGE!J19]0.88
	Comin-Colet et al. (2003)(35) – EQ-5D questionnaire (Swiss)

	Stroke
	0.85
	Ward et al. (2007)(31)/ Tengs et al. (2003)(36) – meta-analysis of utilities values (different methods of elicitation) for stroke (international)

	Subsequent stroke
	0.70–0.78
	Disutility dependent on time since stroke, applied to base stroke utility based on Luengo-Fernandez et al. (2013)(37) – EQ-5D questionnaire (UK)

	Age-correction
	Correction of utilities for age is performed based on Ara & Brazier (2010)(38)

	Key: AP, angina pectoris; CHD, coronary heart disease; ESRD, end-stage renal disease; HF, heart failure; MI, myocardial infarction; NICE, National Institute for Health and Care Excellence.
# The proportion of stable and unstable AP has been set to 15%, based on Gladwell et al. (2014)(2)
ǂ Utility estimates are corrected back for age



Utility values for patients with ESRD
A memory for ESRD was added to the existing model structure developed by Geisler et al. (2012)(39). Three methods were explored to model utilities in the health states downstream:
An additive method, using a constant absolute decrement
A multiplicative method, using a constant relative decrement
A minimal method, uses the lowest assigned health state utility
Following National Institute for Health and Care Excellence (NICE) recommendations, and in absence of a better way to model utilities when multiple morbidities are present, the multiplicative method is used in the base case model.

Table 5: Utilities by health state in patients with ESRD
	Health state
	Utility value when ESRD is presentǂ*

	Hypertension
	ESRD utility = 0.92 

	CHD/AP#
	0.84

	ESRD
	0.92

	MI – First 30 days
	0.83

	MI – Month 2–6
	0.83

	MI – Month 7+
	0.92

	Heart failure
	0.80

	Stroke
	0.78

	Subsequent stroke
	0.64-0.72

	Key: AP, angina pectoris; CHD, coronary heart disease; ESRD, end-stage renal disease; HF, heart failure; MI, myocardial infarction.
# The proportion of stable and AP has been set to 15%, based on Gladwell et al. (2014)(2)
ǂ Using the multiplicative method; utility estimates are corrected back for age
*all based on EQ-5D (US)



Cost inputs
Health state costs
Table 6: Costs by health state
	Event
	Cost summary
	Reference*

	Hypertension
	One-off procedure cost: this includes both the stent and the hospital costs
	£6,500
	Data on file – ReCor Medical

	
	Monthly maintenance costs
	Medication costs: 
£33.01 (Paradise™)
£33.74 (SoC)
Monitoring cost are based on an estimate of 2 GP visits per year: 
£7 per month for both arms
	RADIANCE-HTN TRIO
eMIT 2023(40)
PSSRU 2023(41)

	AP/CHD
	Acute
	£2,507.22
	Danese et al. (2016)(42), inflated using PSSRU 2022(41)

	
	Monthly maintenance costs
	£191.98
	

	ESRD
	Acute
	£1,749.28
	See 2.4.2

	
	Monthly maintenance costs
	£1,656.72
	

	MI
	Acute
	£4,356.70
	Danese et al. (2016)(42), inflated using PSSRU 2022(41)

	
	Monthly maintenance costs
	£70.82
	

	HF
	Acute
	£2,292.70
	Danese et al. (2016)(42), inflated using PSSRU 2022(41)

	
	Monthly maintenance costs
	£65.11
	

	Stroke 
	Acute
	£11,266.93
	Patel et al., 2020(43), inflated using PSSRU 2022(41)

	
	Monthly maintenance costs
	£664.17
	

	Key: AP, angina pectoris; CHD, coronary heart disease; ESRD, end-stage renal disease; GP, general practitioner; HF, heart failure; MI, myocardial infarction.
* All costs are inflated to the year 2021/2022




[bookmark: _Ref74060122]ESRD costs details
Table 7: ESRD costs
	Cost category
	Total expenditure
	Number of patients
	Unit cost
	Number per year
	Extra in first year
	Source
 

	GP consultations
	 
	 
	£42.00
	2
	2
	Unit cost: PSSRU 2022(41)
Number per year: Kerr 2012(44)

	Consultation with practice nurse
	 
	 
	£18.00
	0.8
	 
	Unit cost: PSSRU 2022(41)
Number per year: Kerr 2012(44)

	ACR/PCR tests
	 
	 
	£4.28
	0.8
	2
	Kerr 2012(44), inflated(41)

	Vitamin D/EPO/ESAs/ phosphate binders
	£32,850,816
	1,962,990
	£16.74
	1
	 
	Number of patients with CKD: NHS. Quality and outcomes framework, 2021-22(45)
Total costs: Kerr 2012(44), inflated(41)

	Outpatient consultations
	£92,158,182
	1,962,990
	£46.95
	1
	 
	Total expenditure: NHS ref costs 2021/22(46). 
50% for CKD stage 3-5 from Kerr 2012(44)

	Admitted patient care
	£74,134,107
	1,962,990
	£37.77
	1
	 
	NHS reference costs 2021/2022 total HRGs LA08G-P and LA05Z(46).

	Transplants
	£225,404,520
	40,962
	£6,806.84
	1
	 
	Number of RRT patients in England in 2008: Kerr 2012(44)

	Dialysis
	£666,291,235
	58,817
	£11,328.21
	1
	 
	Number of RRT patients in England: The Renal Association 2021(47)
NHS reference costs 2021/22(46). RENALCKD, all codes for 19 and over

	NHS funded transport
	£50,000,000
	40,962
	£1,509.92
	1
	 
	Number of RRT patients in England in 2008: Kerr 2012(44)

	Excess bed days
	 
	1,810,000
	£278.32
	0.11
	 
	Kerr 2012(44), inflated(41)

	MRSA infections
	 
	1,962,990
	£11,523.74
	0.00008
	 
	Kerr 2012(44), inflated(41)

	Total costs – first year
	£19,973
	 
	 
	
	 
	

	Total costs – subs years
	£19,881
	 
	 
	
	
	

	Key: ACR, albumin creatinine ratio; PCR, protein creatinine ratio; EPO, erythropoietin; ESAs, erythropoiesis-stimulating agents; ESRD, end-stage renal disease; GP, general practitioner; MRSA, methicillin-resistant Staphylococcus aureus; NHS, National Health Service.



Drug acquisition costs
Table 8: Drug acquisition costs
	Drug
	Dose per tablet (mg)
	Tablets per pack
	Pack price (£)
	cost per mg (£)

	Amlodipine
	10.0
	28
	0.91
	0.02

	Losartan
	25.0
	28
	0.85
	0.02

	Bendroflumethiazide
	5.0
	28
	0.36
	0.01

	Spironolactone
	25.0
	28
	0.85
	0.02

	Bisoprolol
	10.0
	28
	0.30
	0.01

	Moxonidine
	0.3
	28
	4.33
	0.15

	Doxazosin
	4.0
	28
	0.39
	0.03

	Notes: It is assumed that patients can receive multiple drug treatments in parallel.
Source: Drugs and Pharmaceutical electronic market information tool(40)



Drug usage distributions – Paradise™ arm
Table 9: Drug usage distributions
	 Drug
	Admin dose
	Distribution 
Paradise™
	Distribution 
SoC

	Amlodipine
	10.0 mg
	100%
	[bookmark: RANGE!E95]97%

	Losartan
	50.0 mg
	97%
	[bookmark: RANGE!E96]97%

	Bendroflumethiazide
	5.0 mg
	97%
	[bookmark: RANGE!E97]97%

	Spironolactone
	25.0 mg
	3%
	[bookmark: RANGE!E98]11%

	Bisoprolol
	10.0 mg
	8%
	[bookmark: RANGE!E99]8%

	Moxonidine
	0.3 mg
	0%
	[bookmark: RANGE!E100]0%

	Doxazosin
	4.0 mg
	0%
	[bookmark: RANGE!E101]2%

	Source: RADIOSOUND-HTN TRIO(48) for distributions, NHS hypertension guidance(49) for averaged administration doses





Parameters included in sensitivity analyses
Table 10: Overview of parameter inclusion in sensitivity analyses
	Parameter group
	Included in OWSA
	Included in PSA
	Distribution

	Baseline demographics
	No
	Yes
	Please see Table 1

	Blood pressure levels
	No
	Yes
	Normal

	Blood pressure reduction
	Yes
	Yes
	Normal

	Coefficients of risk equations
	No
	No
	Normal

	HRs and RRs of event risk
	No
	Yes
	Gamma

	Relative effect of interventions vs comparator
	Yes
	Yes
	Normal

	Baseline incidence of events
	Yes
	Yes
	Normal

	Mortality estimators
	Yes
	Yes
	Mortality rates/probabilities: Beta
Survival curves: Normal

	Utility values
	Yes
	Yes
	Beta

	Procedure costs
	No
	No
	Normal*

	Antihypertensive medication costs
	Yes
	Yes
	Normal*

	Dosing 
	No
	No
	Gamma

	Market shares of antihypertensive medication
	Yes
	Yes
	Beta

	Cost and frequency of GP visits
	Yes
	Yes
	Cost: Normal*
Frequency: Gamma

	Health state costs
	Included if the uncertainty distribution was available
	Normal

	Key: GP, general practitioner; HR, hazard ratio; OWSA, one-way sensitivity analysis; PSA, probabilistic sensitivity analysis; RR, relative risk
*: normal distribution/central central theorem as costs sourced from large sample sizes 






eAppendix 2. Detailed results
2.1 Results of patient-level simulation
2.1.1 Comparison of patient characteristics of the simulated cohort with the TRIO cohort from the RADIANCE-HTN study

Table 11: Patient characteristics of the simulated cohort versus the TRIO cohort
	Variables
	Simulated
Mean (SD)
(n = 1,000)
	TRIO cohort
Mean (SD)
N = 110

	Baseline characteristics

	Baseline age (years)
	52.7 (8.1)
	52.6 (8.2)

	Weight (kg)
	100.4 (21.2)
	99.9 (20.7)

	Height (m)
	1.70 (0.09)
	1.7 (0.1)

	Body mass index (kg/m2) 
	32.85 (5.6)
	32.6 (5.6)

	Sex - Female
	21.1%
	20%

	Proportion of male patients from African descent
	22.4%
	19.2%

	Proportion of female patients of African descent
	32.8%
	26.9%

	Clinical characteristics

	Low-density lipoprotein (LDL) cholesterol (mg/dL)
	103.5 (39.6)
	104.9 (38.1)

	High density lipoprotein (HDL) cholesterol (mg/dL)
	49.3 (16.3)
	49.8 (15.5)

	Triglycerides (mg/dL)
	169.8 (97.5)
	165.1 (104.8)

	Total cholesterol (TC) (mg/dL)
	186.3 (46.1)
	188.0 (39.1)

	Heart rate at rest (office)
	79.2 (3.9)
	79.2 (12.3)

	Comorbidities

	Baseline diabetes mellitus (DM)
	26.7%
	26.2%

	Baseline angina pectoris (AP)
	5.8%
	3.8%

	Baseline coronary heart disease (CHD)
	3.2%
	2.3%

	Baseline cardiovascular disease (CVD)
	19.2%%
	19.2%

	Baseline cardiovascular disease + (CVD +)
	22.8%
	23.8%

	Baseline atrial fibrillation (AF)
	2.4%
	2.3%

	Systolic blood pressure

	Baseline office systolic blood pressure (mmHg)
	155.0 (5.5)
	155.3 (16.7)

	Key: AP, documented episode of angina; AF, atrial arrhythmia; CHD, ischemic heart disease; 
CVD, history of cerebrovascular events, coronary artery bypass surgery, documented episode of angina, heart valve repair/replacement, heart failure, ischemic heart disease, peripheral vascular disease, myocardial infarction, surgical coronary procedure, or stent;
CVD + = History of cerebrovascular events, coronary artery bypass surgery, documented episode of angina, heart valve repair/replacement, heart failure, ischemic heart disease, peripheral vascular disease, myocardial infarction, surgical coronary procedure, stent, atrial arrhythmia, bradycardia, implantable cardiac defibrillator, cardiac arrest, atrial ablation, or ventricular arrhythmia.



2.1.2  Simulation results
Table 12: Simulation results
	
	Simulation Mean 
(1,000 patients)
	Deterministic Mean

	Incremental LYs
	0.734
	0.770

	Incremental QALYs
	0.604
	0.629

	Incremental costs
	£3,678
	£3,523

	ICER (£/LY)
	£5,012
	£4,578

	ICER (£/QALY)
	£6,087
	£5,600

	Key: £, British pound; ICER, incremental cost-effectiveness ratio; LY, life year; QALY, quality-adjusted life year.





2.2 Uncertainty analyses
2.2.1 Parameter uncertainty: Probabilistic sensitivity analysis
Table 3: Incremental results comparison between PSA and deterministic results
	
	Mean of PSA
(1,000 iterations)
	Deterministic Mean

	Incremental QALYs
	0.635
	0.629

	Incremental costs
	£3,578
	£3,523

	ICER (£/QALY)
	£5,632
	£5,600

	Key: £, British pound; ICER, incremental cost-effectiveness ratio; LY, life year; PSA, Probabilistic sensitivity analysis; QALY, quality-adjusted life year.



Figure 1: Cost-effectiveness acceptability curve
[image: ]
Key: SoC, standard of care.

Figure 2: PSA stability curves for incremental costs (left) and QALYs (right)
[image: ][image: ]
Key: PSA, probabilistic sensitivity analysis; QALY, quality-adjusted life year.


2.2.2 Robustness of model results: most influential parameters
Table 14: OWSA results: Top 10 most influential parameters
	Rank
	Factor
	Parameter values
	Difference in ICER
(compared to the base case)

	
	
	LB
	UB
	Source
	LB
	UB
	∆

	1
	RR of stroke per 10 mmHg SBP reduction
	0.68
	0.77
	Thomopoulos et al. (2014) (19)
	£3,511
	£8,321
	£4,810

	2
	Stroke utility 
	0.66
	0.97
	 Ward et al. (2007)(31)
Tengs et al. (2003)(36)
	£5,139
	£5,932
	£793

	3
	RR of MI per 10 mmHg SBP reduction
	0.78
	0.88
	Thomopoulos et al. (2014) (19)
	£5,437
	£5,782
	£345

	4
	HF utility
	0.67
	0.99
	 Comin-Colet et al. (2003)(35)
	£5,387
	£5,721
	£334

	5
	Stroke mortality in the first month
	0.10
	0.15
	Saposnik et al. (2008) 
	£5,466
	£5,738
	£272

	6
	AP utility, initial, unstable
	0.83
	0.97
	Sullivan et al. (2006)
Vella et al. (2003)
	£5,716
	£5,525
	£191

	7
	RR of HF per 10 mmHg SBP reduction 
	0.67
	0.78
	Thomopoulos et al. (2014)  (19)
	£5,502
	£5,691
	£189

	8
	Paradise SBP reduction
	3.82
	13.18
	RADIANCE-HTN TRIO (1)
	£5,687
	£5,533
	£154

	9
	HF mortality, RR by age category
	0.77 – 2.85
	1.00 – 4.73
	Pocock et al. (2006)(26)
	£5,523
	£5,644
	£121

	10
	Age correction for post 30 day MI mortality
	0.87 – 1.74
	1.88 – 3.48
	Barakat et al. (1999) 
	£5,551
	£5,665
	£115

	Key: AP, documented episode of angina; CHD, ischemic heart disease; ESRD, end-stage renal disease; HF, heart failure; HR, hazard ratio; ICER, incremental cost-effectiveness ratio; OWSA, one-way sensitivity analysis; RR, relative risk; SBP, systolic blood pressure.






Appendix 3. Variance-covariance matrix of baseline patient characteristics
Table 15: Variance-covariance matrix of baseline patient characteristics
[image: ]
Key: AP, documented episode of angina; SBP, systolic blood pressure





eAppendix 4. Validation
4.1 Validation versus the Thomopoulos et al. (2014)(19) meta-analysis
Figure 3: Validation versus the Thomopoulos et al. (2014) meta-analysis
[image: ]
Key: CV, cardiovascular; HF, heart failure; MI, myocardial infarction; SBP, systolic blood pressure.


4.2  Validation versus the BPLTTC meta-analysis(50)
Figure 4: Validation versus the BPLTTC meta-analysis
[image: ]
Key: BPLTTC, The Blood Pressure Lowering Treatment Trialists Collaboration; CVD, cardiovascular disease.


	
	Reported (95% CI)
	Modelled 

	
	With CVD
	Without CVD
	

	HR per 5 mmHg
	0.89 (0.86, 0.92)
	0.91 (0.89, 0.94)
	0.88

	Key: CI, confidence interval; CVD, cardiovascular disease; HR, hazard ratio.




4.3 Validation of model RRs versus two meta-analyses(17,19)
Table 16: Validation of model RRs versus Ettehad et al. (2016) and Thomopoulos et al. (2014) meta-analyses
	Outcome
	Ettehad et al RR (95% CI)
	Thomopoulos et al RR (95% CI)
	Model RR (assuming 10 mmHg effect)

	Major cardiovascular events
	0.80 (0.77-0.83)
	NR
	0.70

	Coronary heart disease
	0.83 (0.78-0.88)
	0.78 (0.72-0.85)
	0.79

	Stroke
	0.73 (0.68-0.77)
	0.63 (0.56-0.71)
	0.63

	Heart Failure
	0.72 (0.67-0.78)
	0.54 (0.45-0.64)
	0.58

	Renal failure
	0.95 (0.84-1.07)
	NR
	0.95

	Stroke + CHD
	NR
	0.75 (0.71-0.79)
	0.69

	Stroke + CHD + HF
	NR
	0.74 (0.69-0.81)
	0.66

	All-cause mortality
	0.87 (0.84-0.91)
	0.88 (0.82-0.93)
	0.82

	Key: CI, confidence interval; NR, not reported; RR, relative risk.





4.4  Comparison to QRISK3 (Hippisley-Cox et al., 2017(51))
Table 17: Comparison to QRISK3 (Hippisley-Cox et al., 2017)
	
	Example

	Characteristics
	1
	2
	3
	5
	6

	Female
	0
	0
	0
	1
	48

	Age
	44
	45
	48
	61
	86.7

	Weight
	78.6
	64.7
	85.8
	97.4
	200

	Total cholesterol
	280
	270
	220
	320
	47.6

	HDL cholesterol
	45.9
	42.9
	44.0
	66.7
	4.2

	TC/HDL
	6.1
	6.3
	5
	4.8
	140

	SBP
	130
	115
	124
	155
	0

	African descent
	0
	0
	0
	1
	0

	Smoking status
	1
	0
	1
	0
	0

	Family history of coronary heart disease
	0
	0
	0
	0
	0

	Type 1 Diabetes Mellitus
	0
	0
	0
	0
	0

	Type 2 Diabetes Mellitus
	0
	1
	0
	0
	0

	Total Diabetes Mellitus
	0
	1
	0
	0
	1

	Treated hypertension
	0
	0
	0
	0
	0

	Rheumatoid arthritis
	0
	0
	0
	0
	0

	Atrial Fibrillation
	0
	0
	0
	0
	0

	Chronic kidney disease
	0
	0
	0
	0
	1

	Migraine
	1
	0
	1
	0
	0

	Corticosteroid use
	0
	0
	1
	0
	0

	Systemic lupus erythematosus
	0
	0
	0
	0
	0

	Atypical antipsychotic use
	0
	0
	0
	1
	0

	Severe mental illness
	0
	0
	0
	1
	0

	Erectile dysfunction or treatment
	0
	1
	0
	NA
	0

	Standard deviation of SBP
	6
	40
	3.1
	33
	9.2%

	Model A 10 year predicted risk
	9.2%
	8.3%
	6%
	9.4%
	11%

	Model B 10 year predicted risk
	11%
	9.9%
	11%
	13%
	9.5%

	Model C 10 year predicted risk
	11%
	13%
	11%
	15%
	8%

	Paradise model 10 year predicted risk	
	10%
	7%
	11%
	16%
	8%

	Key: HDL, high-density lipoprotein; SBP, systolic blood pressure; TC, total cholesterol.
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Age (years) 67.08 -24.5 0.03 -8.37 -0.33 -82.35 15.02 -43.78 -74.1 -16.93 -1.03 0.45 0.29 0.3 0.18 0.52 0.74 -0.03 -16.439 -8.264 -9.714

Weight (kg) -24.5 430.32 1.01 101.53 -3.5 -118.03 -79.98 348.04 -126 29.33 0.77 2.83 1.52 -0.11 -0.2 -0.23 -0.63 0.15 32.118 51.849 46.027

Height (m) 0.03 1.01 0.01 0.04 -0.02 -0.61 -0.02 1.48 -0.32 -0.03 0 0 0 0 0 0 0 0 -0.12 0.174 0.21

Body mass index – kg/m

2

-8.37 101.53 0.04 31.41 -0.41 -12.41 -24.67 58.32 -25.11 9.46 0.33 1.08 0.47 -0.04 -0.03 0.1 -0.03 0.01 15.481 9.188 7.256

Female sex -0.33 -3.5 -0.02 -0.41 0.16 2.48 2.03 -11.2 2.16 0.21 0 0 -0.02 0 0 0.01 0.01 0 0.541 0.53 0.029

Low-density lipoprotein (LDL) cholesterol (mg/dL) -82.35 -118.03 -0.61 -12.41 2.48 1449.59 -12.84 -679.19 1300.91 73.46 1.04 0.45 -1.6 -2.13 -1.67 -3.35 -3.74 -0.5 -13.072 68.289 6.679

High density lipoprotein (HDL) cholesterol (mg/dL) 15.02 -79.98 -0.02 -24.67 2.03 -12.84 241.02 -730.52 82.07 -24.08 -0.54 0.23 -0.95 0.25 0.2 -0.06 -0.47 -0.14 -31.509 -10.6 -27.45

Triglycerides (mg/dL) -43.78 348.04 1.48 58.32 -11.2 -679.19 -730.52 10976.3 822.52 94.69 -7.88 -8.51 4.3 0.62 0.99 4.09 7.01 2.54 372.879 191.94 268.949

Total cholesterol (TC) (mg/dL) -74.1 -126 -0.32 -25.11 2.16 1300.91 82.07 822.52 1531.74 68.98 -1.15 -1.02 -1.7 -1.74 -1.26 -2.59 -2.8 -0.13 28.065 92.328 32.091

Heart rate at rest (office) -16.93 29.33 -0.03 9.46 0.21 73.46 -24.08 94.69 68.98 150.41 0 -0.17 0.51 0.01 0.03 -0.05 -0.46 -0.03 46.293 17.302 16.555

Proportion of male patients from African descent -1.03 0.77 0 0.33 0 1.04 -0.54 -7.88 -1.15 0 0.16 0 0.02 0 0 -0.01 0 0 0.041 -0.621 -0.359

Proportion of female patients of African descent 0.45 2.83 0 1.08 0 0.45 0.23 -8.51 -1.02 -0.17 0 0.2 0.08 -0.01 -0.01 0.02 -0.01 0 -0.857 -0.768 -0.007

Baseline Diabetes mellitus (DM) 0.29 1.52 0 0.47 -0.02 -1.6 -0.95 4.3 -1.7 0.51 0.02 0.08 0.19 0.01 0.01 0.02 0.01 -0.01 1.012 1.111 1.204

Baseline (un)stable AP 0.3 -0.11 0 -0.04 0 -2.13 0.25 0.62 -1.74 0.01 0 -0.01 0.01 0.04 0.01 0.03 0.03 0 -0.227 -0.382 -0.052

Baseline Coronary heart disease (CHD) 0.18 -0.2 0 -0.03 0 -1.67 0.2 0.99 -1.26 0.03 0 -0.01 0.01 0.01 0.02 0.02 0.02 0 0.225 0.072 0.127

Baseline Cardiovascular disease (CVD) 0.52 -0.23 0 0.1 0.01 -3.35 -0.06 4.09 -2.59 -0.05 -0.01 0.02 0.02 0.03 0.02 0.16 0.15 0 0.756 -0.212 -0.101

Baseline Cardiovascular disease with AF (CVD + AF) 0.74 -0.63 0 -0.03 0.01 -3.74 -0.47 7.01 -2.8 -0.46 0 -0.01 0.01 0.03 0.02 0.15 0.18 0.02 0.678 -0.224 -0.094

Baseline Atrial fibrillation (AF) -0.03 0.15 0 0.01 0 -0.5 -0.14 2.54 -0.13 -0.03 0 0 -0.01 0 0 0 0.02 0.02 0.031 -0.277 0.062

Office Screening SBP (mm Hg) -16.44 32.12 -0.12 15.48 0.54 -13.07 -31.51 372.88 28.06 46.29 0.04 -0.86 1.01 -0.23 0.22 0.76 0.68 0.03 265.73 118.6 92.92

Office Baseline SBP (mm Hg) -8.26 51.85 0.17 9.19 0.53 68.29 -10.6 191.94 92.33 17.3 -0.62 -0.77 1.11 -0.38 0.07 -0.21 -0.22 -0.28 118.6 279.03 134.43

Daytime ambulatory Baseline SBP (mm Hg) -9.71 46.03 0.21 7.26 0.03 6.68 -27.45 268.95 32.09 16.55 -0.36 -0.01 1.2 -0.05 0.13 -0.1 -0.09 0.06 92.92 134.43 150.72
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