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Background: Effective patient-centered care requires an
adequate understanding of patient preferences for
different therapeutic options. We modelled patient
preference for blood pressure (BP) management by
pharmaceutical or interventional treatments such as renal
denervation in patients with different profiles of
uncontrolled hypertension.

Methods: Modeling was based on the findings from a
previously conducted quantitative discrete choice
experiment (DCE). The likelihood of selecting either an
interventional treatment option or additional
antihypertensive medication option was calculated for
three patient profiles that represent the range of patients
with hypertension commonly encountered in clinical
practice: treatment-naive, patients with uncontrolled BP
while on one to three antihypertensive medications, and
patients with drug-resistant hypertension. Variables in the
preference model were treatment attributes from the DCE
study: expected reduction in office SBP with each
treatment, duration of treatment effect, risk of reversible
drug side effects from drugs, and risk of temporary pain
and/or bruising or vascular injury from interventions.
Values of the variables were derived from published clinical
studies or expert opinion.

Results: The model predicted that the likelihood of
choosing renal denervation over initiating
pharmacotherapy was 17.2% for previously untreated
patients, 23.7% for patients with moderate hypertension
currently on pharmacotherapy, and 41.8% for patients
with drug-resistant hypertension. The dominant variable
driving preference in these models was the expected BP
reduction. Patient preferences for intervention are greater
when drug nonadherence or increased SBP reduction at 3
vs. 1 year are included in the model. Baseline BP, drug side
effects, or risks of the procedure had little influence on
decisions.

Conclusion: Modeling using patient preference weights
predicts that a substantial minority of patients favor an
interventional treatment such as renal denervation over
initiation or escalation of medications. Awareness of a
patient’s interest in device-based versus pharmaceutical
strategies should inform the shared decision-making
process for hypertension treatment.
urnal of Hypertension
Keywords: antihypertensive drugs, discrete choice
experiment, patient preference, renal denervation

Abbreviations: BP, blood pressure; DCE, discrete choice
experiment; GSR, Global SYMPLICITY Registry; RDN, renal
denervation
BACKGROUND
D
espite the widespread availability of effective phar-
macological treatments for high blood pressure
(BP), uncontrolled hypertension is a growing,

major global health issue [1]. Among those treated with
antihypertensive drugs, BP control depends on physician
prescription of an adequate number and dose of BP med-
ications and patient adherence to therapy [2]. For patients
on pharmacological treatment regimens, there is an inverse
relationship between adherence and the number of pills
prescribed, especially when compounded by multiple daily
dosing regimens. Adherence also depends on the time to
achieve therapeutic goals, need for adjustments to the
medication regimen, and adverse side effects [2]. Cathe-
ter-based renal denervation has been shown to provide
sustained BP reductions in patients with hypertension with
an ‘always on’ effect that is independent of patient adher-
ence to antihypertensive medications [3,4].

Effective patient-centered care is fundamental to under-
standing patients’ treatment preferences. Patient choice is
associated with a greater knowledge of treatment options,
improved decision-making quality, an increased rate of
selecting the option that matches an individual patient’s
DOI:10.1097/HJH.0000000000003872
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values, improved adherence to therapy, and improved BP
control [5]. Thus, a framework of patient attitudes is valu-
able for physicians when engaging in an informed discus-
sion and shared decision-making process with patients to
reach personalized antihypertensive treatment options.
Such shared treatment decision-making should include
patients’ understanding and tolerance of risk and expecta-
tions of benefit [6,7].

Anumberof studies indifferent countries have shown that
a significant percentage of patients with hypertension –
between 25 and 45% of those surveyed – would prefer an
interventional antihypertensive treatment, such as renal de-
nervation (RDN), rather than an increase in antihypertensive
medication regimen [8–11]. Contrary to the perception of
many physicians, patients’ interest in the intervention does
not appear to correlate with the severity of their BP, whereas
the likelihood of provider referral for RDN is dependent
upon both BP severity and escalating medication burden [4].

Recently, we employed a more rigorous and compre-
hensive methodology of a discrete choice experiment
(DCE) [12] enrolling 400 patients with uncontrolled moder-
ate hypertension (office systolic BP �140mmHg and
<170mmHg) to quantify the influence of clinical factors
of pharmaceutical and interventional treatments for hyper-
tension on patient preferences [10]. The DCE surveyed
patients on the expected magnitude office BP reduction
weighed against the number of daily antihypertensive
medications, risks of medication side effects, access site
pain, and vascular injury. Themagnitude of the reduction in
office SBP was the most important treatment attribute
recorded by respondents. Risk of access site pain did not
influence patient choice. Respondents generally favored
pharmaceutical intervention, however, only a 2.3mmHg
greater reduction via intervention vs. increasing medica-
tions was sufficient to offset this preference [10].

The objective of the current study is to apply the results
of the DCE study to specific scenarios that reflect actual
clinical circumstances commonly experienced in hyperten-
sion practice. More specifically, preference weights from
the DCE study with efficacy and safety data were combined
to model patient preference across the spectrum of hyper-
tension management. The goal of this prespecified appli-
cation of the DCE preference weight findings is to compare
patient preferences for interventional versus pharmaceuti-
cal treatments for three typical hypertensive patient pro-
files, ranging from treatment-naive patients to those with
drug-resistant hypertension. The profiles represent the
natural pathway of disease progression commonly encoun-
tered in clinical practice.

METHODS

A model was designed to predict the likelihood of patients
with elevated SBP opting for either adding an antihyper-
tensive medication or undergoing an interventional proce-
dure. The model included three different patient profiles
along the progression of hypertension: untreated, moderate
hypertension; uncontrolled hypertension (office SBP
�140mmHg) despite treatment with one to three antihy-
pertensive medications; and uncontrolled, resistant hyper-
tension taking more than three antihypertensive
2 www.jhypertension.com
medications. The estimated preference weights for each
attribute from the DCE study were applied to efficacy and
safety outcomes based on published data or expert opinion
wherever published data was not available. The model
included each treatment attribute in the original DCE study
[12]: interventional or pharmaceutical treatment; number of
daily antihypertensive medication pills; reduction in office
SBP (mmHg); duration of treatment effect; risk of drug-
related side effects; risk of access site pain and/or bruising
at the site of vascular access for an interventional treatment,
and risk of vascular injury (including renal artery stenosis)
with interventional treatment. The weight of the influence
of each of these treatment attributes on patient preferences
and how changes in the levels affected those preferences
were also extrapolated from the previously reported DCE
study [12].

Predicted outcomes
Meta-analyses report placebo-adjusted reductions in office
SBP for commonly used antihypertensive drugs (e.g.
angiotensin converting-enzyme inhibitors, angiotensin
receptor blockers, amlodipine, hydrochlorothiazide, and
beta-blockers) ranging from 5.2 to 11.2mmHg [13,14].
However, as patients in actual care experience absolute
and not placebo-adjusted BP reductions, we used data on
absolute office SBP reductions, which have been reported
in trials across these classes of oral antihypertensive med-
ications to range from 6.4 to 14.2mmHg [15–18]. Given the
inherent differences in clinical studies including patient
inclusion/exclusion criteria, variable antihypertensive drug
dosing and drug classes, we critically evaluated antihyper-
tensive medication efficacy and arrived at a consensus
assumption of a 10mmHg absolute reduction with the
addition of a single drug therapy in the model.

The expected reductions in absolute office SBPwith RDN
treatment in the patient profileswere based on the published
results from the clinical trials: SPYRAL HTN–OFF MED
Pivotal trial [19] for the 9.2mmHg SBP reduction in untreated
patients with moderate hypertension and SPYRAL HTN–ON
MED trial [20] for the 9.9mmHg SBP reduction in the treated
patients with moderate hypertension. A subgroup from the
Global SYMPLICITY Registry (GSR) DEFINE trial [21] of
patients with office SBP greater than 140mmHg and treated
with at least threemedications including a diuretic, informed
the 17.3mmHg expected treatment effect for the profile of
patients with drug-resistant hypertension.

The risk of reversible side effects from antihypertensive
drugs reported in the literature are incomplete and, when-
ever available, report widely varying values often because
of lack of a common definition. The expert consensus was
to assume a 10% risk of reversible side effects from drug
therapy. This is also the midpoint among the values pre-
sented to participants in the original DCE analysis [22]. For
interventional therapies, the risks of temporary and revers-
ible pain and/or bruising, and of vascular injury were based
on the SPYRAL HTN clinical program (Table 1).

Sensitivity analyses
To study how patient preferences might vary with different
expected efficacy and safety treatment outcomes, we per-
formed several sensitivity analyses on the profile of the
Volume 42 � Number 1 � Month 2024
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TABLE 1. Patient types extracted from the SPYRAL OFF MED and SPYRAL ON MED studies and the Global SYMPLICITY Registry and
assumptions of efficacy and safety with the treatment alternatives

Profile 1:
patients with
hypertension,

treatment-naive
(no AH medication)

Profile 2:
patients with
uncontrolled
hypertension,

treated with 1, 2, or
3 AH medications

Profile 3:
patients with

severe uncontrolled
hypertension, treated

with �3 AH
medications

including a diuretic

Profile based on study SPYRAL HTN–OFF MED [19] SPYRAL HTN–ON MED [20] Global SYMPLICITY
Registry DEFINEa [21]

Uncontrolled HTN 0 medication 1–3 medications 3þ medications

Mean baseline office SBP (mmHg) in study 163mmHg 163mmHg 170mmHg

Treatment option Renal
denervation

(no AH medication)

Drugs
(Start 1 AH
medication)

Renal denervation
(no change in
AH medication)

Drugs
(Increase AH

medication þ1)

Renal denervation
(no change in AH

medication)

Drugs
(increase AH

medication þ1)

Expected absolute office SBP reduction �9.2mmHg [19] �10mmHg �9.9mmHg [20] �10mmHg �17.3mmHg [21] �10mmHg

Risk of reversible drug side effects 0% 10% 10% 10% 10% 10%

Risk of temporary pain and/or bruising 13% 0% (N/A) 13% 0% (N/A) 20%a 0% (N/A)

Risk of vascular injury 0.3% 0% (N/A) 0.3% 0% (N/A) 20%a 0% (N/A)

Duration of effect of intervention 1 year 0 (N/A) 1 year 0 (N/A) 1 year 0 (N/A)

AH, antihypertensive.
aProfile based on subgroup of patients with severe hypertension (office SBP >150mmHg, �3 medications including diuretic).

Hypertension patient preferences for pharmaceuticals versus RDN
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patient with moderate hypertension on drug treatment.
These sensitivity analyses include evaluating the impact
of incomplete drug adherence, evaluating the impact of
duration of SBP reduction, varying the risk of drug side-
effects, varying the risk of pain and/or bruising and of risk
of vascular injury from interventional treatment. All sensi-
tivity analyses varied the values of efficacy and safety out-
comes within the lowest and highest values used in the
original DCE study (detailed in Table 2); these low and high
values were agreed upon in consultation with the Food and
Drug Administration (FDA) based on clinical trials and
expert opinion of both pharmacotherapy and with RDN
[14,15,19–21,23].

The same patient profile (moderate hypertension on
drug treatment) was used as a baseline to assess incomplete
drug adherence as most studies of drug adherence are in
patients taking multiple medications. Although poor drug
adherence is a known problem with antihypertensive
TABLE 2. Assumptions for sensitivity analyses

Sensitivity analysis

Efficacy

Reduced drug adherencea

Patient profile

Reduction in office SBP (mmHg)

Risk of reversible drug side effects

Increased duration of effect to 3 years for intervention groupb

Safety

Patient profile

Risk of drug side effects
Best case scenario

Worst case scenario

Risk of temporary pain and/or bruising with interventional treatment
Best case scenario

Worst case scenario

Risk of vascular injury with interventional treatment
Best case scenario

Worst case scenario

aAssumes 20% nonadherence.
bActual absolute office SBP reductions at 3 years in the ON MED pilot and Global Symplicity Reg
chosen as it is within the range of the two studies and is the maximum reduction the model all

Journal of Hypertension
drugs, both the definition as well as reported rates of drug
adherence vary in the literature; many patients are partially
adherent (not taking all medications every day) rather than
entirely nonadherent [24]. Moreover, there are no definitive
studies reporting the effect of drug nonadherence on office
BP or drug side effects. Thus, we used a simple linear model
of reduced drug use on efficacy and safety, assuming 20%
nonadherence and an associated 20% reduction in both
drug effects on SBP and the risk of side effects.

The original DCE reported that safety outcomes did not
have a major impact on patient choice. We thus evaluated
the impact of maximum and minimum values for both drug
and interventional safety used in the DCE study on calcu-
lated preference choices. To assess safety, we utilized the
patient profile of moderate hypertension without antihy-
pertensive drugs as clinical trials on drug safety are typically
conducted in participants who are not already on
drug treatment.
Point estimates for sensitivity analyses

Office SBP �150mmHg and prescribed 1–3 antihypertensive medications

20% reduction from base case

20% reduction from base case

3 years [21,25] and associated office SBP reductions at 3 years of -18mmHg

Treatment-naive; untreated, office SBP �150mmHg

1%

20%

1%

20%

1%

20%

istry are �20.9 and �16.5mmHg, respectively. The office SBP value of �18mmHg was
ows.

www.jhypertension.com 3
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In addition, we varied the assumed duration of effect
of RDN. Unlike drugs which may require increase in dose
and/or number of drugs over time, published data both in
clinical trials and in registries [21,25] support the finding of
an increase in treatment effect with RDN over 3 years.
Although there are some reports with longer treatment
effects reported in literature [26,27], absolute SBP reduction
at 3 years is best supported by published literature and was
used in this sensitivity analysis.

As a final sensitivity analysis, we evaluated the impact of
sham/placebo-adjusted SBP reduction in addition to abso-
lute SBP reduction as an input into the model.

RESULTS

Respondent characteristics
A complete description of the survey respondents has
been previously published [22]. Briefly, 400 adults met
the eligibility criteria and completed the DCE survey
between October 2020 and March 2021. Eligibility criteria
included being between 20 and 80 years of age with an
office SBP at least 140mmHg, office DBP at least 90mmHg,
and prescribed 0–3 antihypertensive medications. Patients
were excluded if they had prior experience with RDN.
Among the respondents, 52% were women, with a median
age of 59 years. The mean office SBP was 159mmHg. The
mean age, prescribed number of antihypertensive medi-
cations, proportion by race and ethnicity were broadly
consistent with the US population with hypertension
[28,29].

Patient profiles
Three patient profiles were constructed representing
different stages of hypertension corresponding to what
practitioners commonly encounter in clinical practice: treat-
ment-naive patients, as a proxy for those who have been
recently diagnosed with high BP (moderate hypertension,
untreated); patients whose BP is uncontrolled while on one
to three antihypertensive medications (moderate hyperten-
sion, treated), and patients with drug-resistant hypertension
FIGURE 1 Predicted likelihood of patients with different levels of hypertension opting f
patient profiles. Numbers in brackets indicate 95% confidence intervals. Model inputs us

4 www.jhypertension.com
[defined in this study as uncontrolled hypertension (office
SBP �140mmHg) despite three or more antihypertensive
medications, including a diuretic] [30]. Expected safety and
efficacy outcomes of interventional therapy or added med-
ication for patients in these three profiles were obtained
from published data or, when not available from published
data, using the expert clinical opinion of the authors (A.P.,
M.W., and D.K.). The outcomes were then used as an input
in themodel andweighted according to the strength of each
attribute in the underlying DCE as detailed in the original
publication [22]. The outcome was an estimate of the
likelihood of patients opting for each of the treatment
options. Table 1 summarizes the patient profiles and
assumptions. The DCE was conducted on a mixed popula-
tion of patients, 91.8% (n¼ 367) of whom were on one to
three antihypertensive drugs and 8.3% (n¼ 33) who were
not on any antihypertensive medications. For the modeling,
the impact of treatment attributes on patients’ preferences
were assumed to be the same for each of the three
profiles evaluated.

Clinical scenarios related to patient profiles
The baseline clinical characteristics of the patient popula-
tion in the original DCE were average age 59 years and
office SBP 155mmHg. Figure 1 shows the predicted likeli-
hood of uncontrolled patients with each profile, opting for
antihypertensive drug or an interventional treatment such
as RDN using the applied model. Pharmacological treat-
ment was the most likely choice across all three profiles. For
the profile of previously untreated patients with moderate
hypertension, the likelihood of choosing an interventional
therapy such as RDN instead of initiating pharmacotherapy
was 17.2%. For the second profile of patients with moderate
hypertension currently on pharmacotherapy, the likelihood
of opting for the interventional treatment (while maintain-
ing the current medication regimen) compared with in-
creasing the number of pills was 23.7%. For patients with
drug-resistant hypertension, the likelihood of choosing
an interventional treatment versus adding an additional
antihypertensive medication was 41.8%.
or adding pharmacotherapy (light) or interventional treatment (dark), for different
ed base case assumptions as detailed in Table 1.

Volume 42 � Number 1 � Month 2024
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TABLE 3. Sensitivity analysis of efficacy changes in the predicted likelihood of a patient population with treated mild-to-moderate
hypertension preferring an intervention or additional pharmacotherapy, respectively

Likelihood of preferring treatment option
(95% confidence interval)

Variable Intervention with maintained medications Added drug

Base case (moderate hypertension with drug therapy) 23.7% (17.6–29.9) 76.3% (70.2–82.5)

Efficacy

Increased duration of interventional treatment effect from 1 year to 3 years

Office SBP reduction after interventional therapy at 3 years 58.3% (48.5–68.2) 41.7% (31.8–51.5)

Reduced adherence to pharmacotherapy

20% reduction in in efficacy and safety from base case 43.2% (34.8–51.6) 56.8% (48.4–65.2)

Assumptions and references are shown in Table 1.

Hypertension patient preferences for pharmaceuticals versus RDN
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Sensitivity analyses
The assumptions used in the sensitivity analyses using the
patient profile of treated moderate hypertension are shown
in Tables 1 and 2. The outcomes are listed in Tables 3 and 4.
Reduced adherence to drug therapy, with an associated
reduction in the expected SBP change and reduced risk of
side effects from pharmacotherapy, increased the likeli-
hood of choosing the interventional option. The likelihood
of opting for interventional therapy was also positively
affected by a greater assumed duration of the treatment
effect of the intervention. Increasing the duration of inter-
ventional efficacy from 1 to 3 years increased the likelihood
of choosing the interventional treatment option over an
increase in drugs, from 23.7 to 58.4%. This increased prefer-
ence is driven by the greater SBP reduction of RDN reported
at 3 years with no change in drug efficacy (Table 3).

Safety had less impact on preferences. Doubling the
assumed risk of drug side effects to 20%minimally impacted
the likelihood of opting for drugs, changing from 83 to 77%.
Varying the assumed risks with interventional therapy
changed the likelihood of patients preferring this option
by less than 4 percentage points (Table 4). In a confirmatory
analysis, the case-based scenarios were also modeled in the
treatment-naive moderate hypertension profile using sham-
adjusted SBP reductions (4.9mmHg) for the intervention
and placebo-adjusted reductions (�5.1mmHg) for drug
therapies. There was no relevant impact on patient prefer-
ence, with 22.7% (16.7–28.6) likelihood of preferring in-
terventional therapy and 77.3% (71.4–83.3) likelihood of
TABLE 4. Analysis of safety changes in the predicted likelihood of a
preferring an intervention or additional pharmacotherapy,

Likelihoo

Variable Intervention w

Base case (moderate hypertension untreated)

Safety
Risk of drug side effects

Reduce risk to 1%

Increase risk to 20%

Risk of temporary pain and bruising with intervention
Reduce risk to 1%

Increase risk to 20%

Risk of vascular injury with intervention
Reduce risk to 1%

Increase risk to 20%

Assumptions and references are shown in Table 1.

Journal of Hypertension
opting for added drugs. In an exploratory analysis, which
included the option of no treatment, the likelihood of
patients opting for this alternative was less than 5% for
all three patient profiles.
DISCUSSION

The patient profiles evaluated in this study represent pop-
ulations across the spectrum of hypertension that physi-
cians encounter in everyday practice, and for which
outcome data are available for RDN and drug therapies.
The baseline clinical characteristics were comparable to the
populations enrolled in the trials of RDN: the SPYRAL HTN-
ON MED trial [20], the SPYRAL HTN-OFF MED PIVOTAL
trial [19], the Global SYMPLICITY Registry (GSR) DEFINE
study [21], the RADIANCE-HTN SOLO trial [31], the RADI-
ANCE-HTN TRIO trial [32], and RADIANCE II trial [33] are
broadly representative of the characteristics of patients with
hypertension in the USA [28,29]. This analysis indicates that
a substantial minority of patients of all types were in favor of
novel interventional therapies to reduce BP. Nonetheless,
in our model, the likelihood of a hypothetical patient with
elevated SBP opting for the intervention increased along
the spectrum of hypertension, from 17% in treatment-naive
patients to 42% of patients with drug-resistant hyperten-
sion. These findings align with a number of recent non-DCE
surveys, which reported that a sizeable minority of patients
with hypertension prefer an interventional treatment alter-
native, such as RDN, over medications [8,9,11,22].
patient population with treated mild-to-moderate hypertension
respectively

d of preferring treatment option (95% confidence interval)

ith maintained medications Added drug

17.2% (11.6–22.7) 82.8% (77.3–88.4)

17.2% (12.2–22.2) 82.8% (77.8–87.8)

23.1% (16.1–30.0) 76.9% (70.0–83.9)

21.2% (15.5–26.9) 78.8% (73.1–84.6)

23.2% (16.6–29.7) 76.8% (70.3–83.4)

22.5% (16.0–29.0) 77.5% (71.0–84.0)

15.8% (10.1–21.4) 84.2% (78.61–89.9)

www.jhypertension.com 5
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To our knowledge, this is the first model of hypertension
treatment preferences of patients based on a DCE to include
interventional therapies [10]. A recent DCE analysis from
China indicated that patients put the greatest value on
healthcare services that generated good treatment effects,
but the study did not differentiate between treatments and
patient’s hypertension profile [34]. A greater preference for
interventional treatment in patients with higher BP is in
agreement with their expected treatment effect (BP reduc-
tion), which improves with the increased level of a patient’s
baseline BP [35]. The magnitude of SBP reduction was the
main driver in the DCE utilized for the model. Thus, over
the course of a patient’s progression of disease develop-
ment and management, a higher BP would increase the
expected efficacy and subsequent preference for an
interventional option.

The proportion of treatment-naive patients open to
intervention (17%) is notable and overall in agreement with
that has been reported in other non-DCE studies using
different methodologies [8,9]. As has been recently empha-
sized in a clinical consensus statement, some patients with
hypertension are unwilling or unable to take antihyperten-
sive drugs or increase their medication burden, especially if
they have associated comorbid conditions [36].

In the sensitivity analyses, the greatest observed effects
on patient choice were associated with variables linked to
SBP-reduction, for example, the magnitude of efficacy, an
increased duration of interventional treatment effect, and
the impact of reduced medication adherence. In contrast,
varying the assumed safety risks with an intervention had
only a minor impact on predicted likelihoods. Even large
deviations in safety assumptions reduced the likelihood for
the treatment option by only a few percentage points.
These findings are in accordance with the patient prefer-
ences reported in the original DCE [22].

Due to the impact of medication adherence on drug
efficacy, we examined the influence of nonadherence on
treatment choice in the sensitivity analysis. The multifacto-
rial nature of nonadherence and the lack of standardized
definitions of the condition render modeling medication
nonadherence speculative. It is well established that esca-
lating medications, especially when combined with multi-
ple daily doses, is a major barrier to adherence [37–39].
Another reason to evaluate the impact of medication ad-
herence is the ‘always-on’ effect of RDN in durable blood
pressure reductions throughout the 24 h day, differentiating
the therapy from drug therapy [3,4]. For this analysis, we
assumed a uniform 20% reduction in drug effect on SBP and
risk of side effects to model partial medication nonadher-
ence. Even these modest assumed reductions had a major
negative impact on the preference for medications over
intervention. This suggests that reductions in efficacy out-
weigh the improved safety risk in patient preferences.

An interventional treatment effect of only 1 year is likely
a conservative estimate for RDN, as sustained and even
progressive reductions in SBP 3 years after RDN have been
reported [21,23,25,40]. Extending the assumed interven-
tional treatment effect from 1 to 3 years greatly increased
the likelihood of patients preferring an intervention be-
cause of this increased treatment effect over time. Other
reports indicate that the BP-lowering effect may last for at
6 www.jhypertension.com
least 9 years [26,27,41], although more evidence from ex-
tended follow-up of patients undergoing RDN is needed to
verify this finding. This long-term effect is in contrast to
pharmacotherapy, which has a reported waning effective-
ness over 5–10 years [42] and requires strict adherence, thus
necessitating drug dose and/or number escalation.

RDN is recommended in the latest guidelines from the
European Society of Hypertension ‘as a treatment option in
patients an eGFR greater than 40ml/min/1.73m2 who have
uncontrolled BP despite the use of antihypertensive drug
combination therapy, or if drug treatment elicits serious
side effects and poor quality of life’ with a Class II recom-
mendation and Level of Evidence B [43]. It has a strong
recommendation (Class I) for RDN in a shared decision-
making process after patients have received objective and
complete information [43]. It is widely known that greater
patient participation in medical care is associated with
improved outcomes in chronic diseases [44]. The outcomes
from our model will help treating physicians by estimating
different patients’ interest in hypertension treatment
options with guidance toward individualized, shared-
decision management process.

This study has several limitations. The weight of patient
preferences were based on the results from the original
DCE and are subject to the limitations of that type of study,
such as the required restriction to seven treatment attributes
[22]. Patients in the original DCE may not fully represent
those patients that were characterized in the profiles used in
the current model [22]. The definition of uncontrolled office
SBP in the DCEwas at least 150mmHg, which is higher than
the 140mmHg used in clinical practice guidelines [43]. SBP
reduction with drugs often results in diminishing efficacy
with increasing numbers of baseline medication [45], al-
though this is not a consistent finding. This treatment effect
was not evaluated in this study as the 10mmHg SBP
reduction was used in all three scenarios regardless of
antihypertensive classes. The model does not include other
parameters such as cost and access to care that may influ-
ence patient decision-making in the real-world. The impact
of comorbidities and the option of adding two antihyper-
tensive drugs at low dose or in combination in a single pill
were also not assessed. Further, the assumptions of the
degree and impact of nonadherence is a simplification of
the effects on efficacy and safety. Medication nonadherence
is a complicated issue, and there is a wide scope for
variations in these assumptions. Finally, the duration of
interventional treatment effect that was evaluated has
strong data at 1 year but is less well supported at 3 years.
However, these estimates are based on the available pub-
lished RDN data and provide insight into what may be an
important long-term treatment effect for RDN.

In conclusion, this modeling study indicates that the
likelihood of an individual with uncontrolled hypertension
opting for an interventional treatment ranges from 17 to
42% in common clinical presentations of hypertension.
Patient preference is mostly driven by the magnitude of
the expected degree of BP reduction while the safety of
intervention and drug therapy side effects have little if any
impact on preference. Preference for an interventional
treatment such as RDN was increased by nonadherence
to prescribed drug therapy and by an increased treatment
Volume 42 � Number 1 � Month 2024
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effect from 1 to 3 years based on evidence from RDN
studies. Awareness of patient interest in interventional
treatment options and the outcomes of these sensitivity
analyses will aid physicians in their discussions with
patients on hypertension management, whether the
patients are treatment-naive, have moderate hypertension,
or have drug-resistant hypertension.
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