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Cost-Utility of an Objective Biochemical Measure to
Improve Adherence to Antihypertensive Treatment

Alexander V. van Schoonhoven, Antoinette D.I. van Asselt, Maciej Tomaszewski,
Prashanth Patel, Kamlesh Khunti, Pankaj Gupta,* Maarten J. Postma*

See Editorial Commentary, pp 1090-1092

Abstract—Nonadherence to antihypertensive medications is known to be a major health problem. Novel biochemical analyses
using liquid chromatography-tandem mass spectrometry are becoming accepted as a clinically useful objective measure to
manage (non)adherence in Hypertension Clinics. Discussion of results from such analyses with patients can significantly
improve adherence and blood pressure control. Our objective was to model the cost-effectiveness of performing liquid
chromatography-tandem mass spectrometry-based analyses in improving adherence in patients with hypertension. Lifetime
cost-utility was assessed from a UK healthcare payer perspective, using a Markov model. Efficacy was based on study findings
of lowering blood pressure because of improved adherence to drug treatment. Cost and utilities were derived from literature.
The base case cohort consisted of males aged 65 years. Subgroup analyses included varying population sex and age and a
subgroup of patients with apparent resistant hypertension. Additionally, univariate and probabilistic sensitivity analyses were
performed. Our findings are reported after the Consolidated Health Economic Evaluation Reporting Standards checklist.
Per patient, screening resulted in 0.020 incremental quality-adjusted life-years and a negative incremental cost of £495,
suggesting the intervention to be dominant compared with care as usual. Targeting younger patients or patients with apparent
resistant hypertension would further improve these outcomes. Modeling suggested that screening prevented 518 myocardial
infarctions and 305 stroke events in a cohort of 10000 male hypertensive patients. Using liquid chromatography-tandem
mass spectrometry-based biochemical analyses to improve adherence in hypertensive patients is likely to be an effective
and cost-saving strategy, especially in patients with apparent resistant hypertension. (Hypertension. 2018;72:1117-1124.
DOI: 10.1161/HYPERTENSIONAHA.118.11227.) ® Online Data Supplement

Key Words: blood pressure B cardiovascular diseases B cost-benefit analysis B hypertension
B mass spectrometry ® myocardial infarction

ypertension is the leading cause of global disease burden

and the major risk factor for mortality and cardiovascular
diseases (CVD), such as angina, myocardial infarction (MI),
and stroke.! From 2000 to 2010, the prevalence of hyperten-
sion has increased from 26.4% in men and 25.1% in women
to 31.9% and 30.1%, respectively. All in all, over a billion
patients suffer from the condition.??

The latest data from Euroaspire IV shows that blood pres-
sure (BP) is optimally controlled in only half of the population.*
Nonadherence to pharmacological therapies is a crucial reason
for such poor control of BP.> Nonadherence in routine clinical
practice has been difficult to identify as previous methods were
unreliable, tedious, and not practical to use in busy clinics.® We

and others’'* have developed a robust, objective clinically useful
method to detect antihypertensive drugs in urine or blood using
liquid chromatography-tandem mass spectrometry (LC-MS/
MS). This is now becoming accepted as the standard technique
to assess for nonadherence to antihypertensive medications.!
A recent study using this technique has shown that nonadher-
ence rates are around 30% to 40% in patients attending hyper-
tension clinics in a large cohort of around 1350 patients from
2 European countries.'® Furthermore, urine analysis and sub-
sequent discussion of the results with the patient is associated
with improved adherence to prescribed antihypertensive medi-
cations, resulting in improvements in BP control with average
systolic BP (SBP) reductions of around 20 mmHg."”
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The test is increasingly being used in routine clinical prac-
tice, however, the cost-effectiveness of implementing this tech-
nology in routine clinical practice is not known. The aim of
this study was to determine the cost-effectiveness of LC-MS/
MS-based urine analysis added to current practice among
patients with hypertension in the United Kingdom (UK).

Methods

Data used in this study is available from the referenced literature.

Overview

To assess the cost-effectiveness of LC-MS/MS-based urine analysis as
compared with current practice, a Markov model was used. The model
used in this study was an adaptation of an existing model developed
by the School of Health and Related Research of the University of
Sheffield.'® Based on previous research, SBP was expected to decrease
by 19.5 mmHg."” As per guidelines for appraisal by the National
Institute of Health and Care Excellence, the findings were expressed in
terms of costs, quality-adjusted life-years (QALYs), and incremental
costs per QALY, over a lifetime horizon, and from a health care payer
perspective. Both costs and QALY's were discounted at a discount rate
of 3.5% per annum.” To provide a comprehensive and transparent
overview of the economic evaluation performed in this article, the
Consolidated Health Economic Evaluation Reporting Standards state-
ment was used as guidance.” The checklist is found in the online-only
Data Supplement as Table S2 in the online-only Data Supplement.

Model Construction

The model is shown in Figure 1. A cohort of 10000 hypertensive
patients progresses through the model in annual cycles, up to the age
of 100 years, which was assumed to sufficiently reflect the entire life-
time of the patients. As the cohort ages, the probability of cardiovas-
cular events and death increases.

A total of 12 health states were included in the model, 3 of which
represent different forms of mortality. Patients enter the model in the
event-free state, where patients are treated for hypertension but have
not yet experienced a cardiovascular event. They may either remain in
this health state or experience a primary major adverse cardiovascular
event, including stable angina, unstable angina, MI, or a stroke or a
fatal event and move to the appropriate health state. The health states
following nonfatal events are acute health states (the 4 health states in
the gray box in Figure 1), in which patients reside for 1 cycle. The fol-
lowing year, patients will then either move to a chronic health state if
they experience no other CVD events or move to another acute health
state. These chronic health states are modeled to be associated with a

higher quality of life and lower costs compared with their respective
acute states because the patients had undergone treatment in the acute
phase of their disease. Patients in chronic CVD event states can move
the same way as patients in the acute health states.

Patients can remain in the same health state for multiple cycles
except for the acute coronary artery disease event states of stable an-
gina and unstable angina, as patients in these health states are re-
garded as having been diagnosed with angina and are subsequently
treated. Finally, all patients faced an all-cause-mortality risk every
year, which was derived from the life tables for the UK for the years
2013 to 2015.%' The reported mortality rates were subsequently con-
verted to yearly probabilities.

Patient Characteristics

The target population consisted of a hypothetical cohort of 10000
patients with treated hypertension (an office SBP of at least 140
mmHg) but without history of CVD. The cohort in the base case
analysis consisted of male patients with a starting age of 65, as this
was assumed to adequately reflect the average hypertension patient.

Comparator

The LC-MS/MS-based urine analysis was introduced in patients with
hypertension in addition to current practice. The comparative strategy
consisted of current practice, that is, treating patients with antihyperten-
sive drugs, in the absence of screening. Urine samples were collected
at the general practitioner, and subsequently, the results were discussed
with the patient during a later appointment. This screening strategy was
repeated yearly. A detailed account on the methodology used for the
LC-MS/MS-based analysis has been described previously described.!”

Transition Probabilities

The risk for CVD in hypertensive patients was based on data from
several studies.'®?>* From these studies, yearly probabilities for de-
veloping major adverse cardiovascular event were derived. For the
screening strategy, the reduction in CVD risk as compared with cur-
rent practice was modeled by using relative risks (RRs) to transform
the transitions from event-free to acute health states. These RRs were
derived from Lewington et al,” reflecting the impact of a 20 mmHg
reduction of a patient’s SBP on CVD as shown in our previous data
from a UK cohort who underwent adherence testing using urine
LC-MS/MS and were subsequently followed up.'” Additionally, the
effect of lower or higher SBP reductions was modeled. For example,
for an SBP reduction of 19.5 mm Hg, the corresponding RR was cal-
culated by raising the reported RR to the power 19.5/20. The RRs for
ages 30 to 39 were not present in the meta-analysis, and these values
were estimated assuming a linear extrapolation (Table 1). In the
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Figure 1. Markov model used for the modeling of hypertension patients. CAD indicates coronary artery disease.
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Table 1. Relative Risks for all Hypertensive Patients and Patients With Resistant Hypertension for Different

Patient Groups

Patient Group Male Female Reference(s)
RH vs non-RH, IHE 1.24 (1.20-1.28) 1.24 (1.20-1.28) Sim et al*
RH vs non-RH, CVA 1.14 (1.10-1.19) 1.14(1.10-1.19) Sim et al*
CHD 30-39 0.44 (0.32-0.58)* 0.37 (0.27-0.49) Assumption
CHD 40-49 0.50 (0.46-0.54) 0.40 (0.32-0.49) Lewington et al®
CHD 50-59 0.50 (0.49-0.52) 0.49 (0.45-0.54) Lewington et al?®
CHD 60-69 0.55 (0.54-0.57) 0.50 (0.47-0.53) Lewington et al®
CHD 70-79 0.62 (0.60-0.64) 0.55 (0.53-0.58) Lewington et al®
CHD 80-89 0.69 (0.65-0.73) 0.64 (0.60-0.68) Lewington et al?®

Stroke 30-39

0.26 (0.19-0.35)*

0.37 (0.27-0.49)*

Assumption

Stroke 40-49 0.33 (0.29-0.38) 0.41 (0.34-0.49) Lewington et ai®
Stroke 50-59 0.34 (0.32-0.37) 0.45 (0.40-0.50) Lewington et ai®
Stroke 60-69 0.41 (0.39-0.44) 0.47 (0.43-0.51) Lewington et al®
Stroke 70-79 0.48 (0.46-0.51) 0.53 (0.49-0.56) Lewington et al*®
Stroke 80-89 0.68 (0.63-0.75) 0.65 (0.60-0.71) Lewington et ai®

CHD indicates coronary heart disease; CVA, cerebrovascular accident; IHE, ischemic heart event; and

RH, resistant hypertension.

*Assumption, no 95% Cl from literature, set to 15% of the mean.

subgroup analysis for patients with apparent resistant hypertension,
defined as uncontrolled hypertension, despite a 3-drug regiment, in-
cluding a diuretic,”” additional RRs were used.’® The transition prob-
abilities were multiplied with the appropriate RR because patients
with resistant hypertension were found to have a higher risk for CVD
as compared with nonresistant hypertensive patients.

Healthcare Costs

The cost-effectiveness analysis used a healthcare payer perspective in
the UK, that is, the National Health Service perspective. Costs were
derived from multiple sources, mostly from previous cost-effective-
ness studies with a National Health Service perspective, = and are
shown in Table 2. Youman et al* reported the costs for an acute event
of stroke separated according to severity: mild, moderate, and severe.
However, because this study does not distinguish between severities
of stroke, a weighted mean was calculated using the distribution of
severities also found in Youman et al.* All costs are set to 2015/2016
prices in UK pounds.*® To account for the uncertainty around the cost
estimates, an SE was used, set to 25% of the mean value.

Utilities

In this analysis, the relationship between age and baseline utility was
modeled using EuroQol 5 Dimensions (EQ-5D) values from Kind et
al.3! The utilities associated with the acute event states for stable angina,
unstable angina, and MI were derived from Lovibond et al,”® while the
values for their respective chronic health states were adopted from other
studies.'®** Utilities for the acute and chronic stroke health states were
based on quality of life estimates from the meta-analysis by Tengs and
Lin.* This meta-analysis reported utilities for mild, moderate, and severe
stroke at 0.87, 0.68, and 0.52, respectively. As with the stroke costs, our
study did not distinguish between severities of stroke, and, therefore, a
weighted mean was calculated, using the distribution of severities found
in Youman et al.** The weighted mean for both acute and chronic stroke
states was calculated as 0.63. All utility values used are shown in Table 2.
To account for uncertainty in utilities, the SE was set to 5% of the mean.

Analysis

The primary outcomes of this analysis included total costs, total life-
years, total QALY's, and numbers of MI and stroke events over time. Costs
and QALY were used to estimate the incremental cost-effectiveness

ratio (net costs per QALY gained). Total numbers of MI and stroke cases
prevented by the urine screening methodology are also reported.

Subgroup Analysis

The base case analysis covered male hypertensive patients aged 65
years. To assess the outcomes for other cohorts, we performed sub-
group analyses. Female cohorts were analyzed, as well as the start-
ing age being varied from 35 to 85 years in 10-year increments.
Furthermore, the impact of limiting the screening test to those with
apparent resistant hypertension was tested.

Sensitivity Analyses
To evaluate the impact of uncertainty in model parameters, univariate
and multivariate (probabilistic) sensitivity analyses were performed.
All parameters, utilities, costs, RRs, and transition probabilities were
varied over the ranges based on their respective SE. If no SE was avail-
able, the range was calculated from a certain percentage of the mean,
as mentioned above. To draw random values for the parameters in sen-
sitivity analyses, f3, v, and log-normal distributions were used. Utilities
and transition probabilities were assigned 3 distributions, while vy dis-
tributions were used for costs and log-normal distributions for RRs.
In the univariate analysis, costs, utilities, transition probabili-
ties, and RRs were separately varied to test their influence on the
outcomes. Furthermore, a discount rate of 1.5% for both costs and
effects was also tested, as well as variations on estimated SBP reduc-
tions with an upper and lower limit of 29 and 10 mm Hg, respectively.
In the probabilistic sensitivity analysis, the model was run for
1000 iterations, in which every parameter was randomly drawn from
its respective distribution. To calculate the probability of LC-MS/
MS being cost-effective or even dominant, as compared with current
practice, net monetary benefit was calculated, from which a cost-ef-
fectiveness acceptability curve was produced, which represents the
probability of favorable cost-effectiveness for a range of willingness
to pay per QALY thresholds.

Results

Base Case

Inthebase case cohort of males aged 65 years, the model showed
that LC-MS/MS-based urine screening for hypertension was
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Table 2. Cost and Utility Input Parameters Used in the Model

Value
Costs Year 1 Years >1 Reference(s)
LC-MS/MS-based test £30 £30
Checkup £28 £28 Lovibond et al®
Hypertension treatment £237 £237 Lovibond et al®
Stable angina £1636 £25 Lovibond et al?®
Unstable angina £11761 £348 Lovibond et al?®
Myocardial infarction £19168 £564 Lovibond et al?®
Fatal myocardial infraction £1472 NA Clarke et al®
Stroke £45244 £9859 Youman et al®
Fatal stroke £38517 NA Youman et al®
Utilities
Event-free NA NA Kind et al*'
Stable angina 0.81 0.90 Lovibond et al?® and Ward et al'®
Unstable angina 0.77 0.88 Lovibond et al?® and Ward et al'®
Myocardial infarction 0.76 0.80 Lovibond et al?® and Ward et al'®
Stroke 0.63 0.63 Tengs and Lin®? and Youman et al*

LC-MS/MS indicates liquid chromatography-tandem mass spectrometry; and NA, not applicable.

dominant, suggesting that this method of screening is likely
to be both more effective and less costly, compared with cur-
rent practice. Notably, the costs in the screening strategy were
lower than in current practice (£69357 versus £69852). The
modeled life expectancy was higher in the screening strategy
(11.80 versus 11.78 life-years), and when adjusted for quality
of life, patients obtained an incremental benefit of 0.020
QALYs (8.83 versus 8.81 QALYs) over current practice.
Furthermore, the model predicted that the screening is likely
to prevented 518 MI cases and 305 stroke cases over a lifetime
horizon, be it fatal or nonfatal.

Subgroup and Scenario Analysis

Results for cohorts by sex and at ages 35 through to 85 years
in 10-year increments are shown in Table 3. In all subgroups,
costs were saved and QALYs were gained as compared with
care as usual, indicating dominance of LC-MS/MS testing.
Furthermore, a subgroup consisting of patients with apparent
resistant hypertension was explored.”’” Finally, the influence
of other cohort parameters, such as estimated SBP reduction
and the discount rate on outcomes was explored in a scenario
analysis (Table S1).

As was already apparent from the subgroup analyses,
cost-effectiveness in older patients and women was less fa-
vorable as compared with the cohort of 65-year old males,
whereas in younger patients it was more dominant. Targeting
only those with apparent resistant hypertension would im-
prove both cost savings and QALY gains. This is most prob-
ably because of worse adherence in this group,'® which is
likely to result in greater improvements in SBP. Logically,
when the effect of the intervention on SBP would be differ-
ent than assumed in the base case model, this would impact
cost-effectiveness, where better effect would mean better
cost-effectiveness and vice versa. Last, lowering the discount

rate for both costs and health effects would increase the cur-
rent value of future savings and QALY gains, and, therefore,
this has a favorable effect on cost-effectiveness.

Univariate Sensitivity Analysis

The results of the univariate sensitivity analysis are shown in
the tornado diagrams in Figure 2. Changes in utilities natu-
rally did not influence the incremental costs, and the screening
remained dominant in all analyses.

Probabilistic Sensitivity Analysis

The probabilistic sensitivity analysis performed 1000 itera-
tions of the model. The base case incremental cost-effective-
ness scatter plot of LC-MS/MS-based urine screening versus
standard of care is shown in Figure 3. The screening strategy
gained QALYs in 100% of iterations while being cost sav-
ing in 86.8% of iterations. Assuming a willingness to pay
threshold of £20000 per QALY, the screening test was cost-ef-
fective in 95.4% of iterations. Figure S1 shows the influence
of the willingness to pay threshold on the cost-effectiveness of
the LC-MS/MS-based urine screening test in the cost-effec-
tiveness acceptability curve. It shows the screening test to be
cost-effective with a probability of 86.8% with a willingness
to pay threshold of £0 per QALY, and it reached 99.3% at
£50000 per QALY.

Discussion
This is the first study to model cost-effectiveness of an ob-
jective pharmacological adherence intervention in people with
hypertension from a UK perspective. As in any model, results
are based on assumptions that may not necessarily reflect
clinical reality. Still, using the best available information, the
study suggests that from the base case analysis, the screening
strategy dominates over current practice, with cost savings of
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Table 3. Economic and Health Outcomes of LC-MS/MS-Urine Screening as Compared With Current Practice

Cost-Utility of LC-MS/MS to Improve Adherence

Sex and Age, y Therapy Cost (£) LYs QALYs ICER (£/QALY)
Male, 35 Current practice 73484 19.19 16.29

LC-MS/MS 67171 19.22 16.32 Dominant
Male, 45 Current practice 75262 17.37 14.15

LC-MS/MS 74905 17.42 14.20 Dominant
Male, 55 Current practice 77438 14.89 11.61

LC-MS/MS 76913 14.92 11.64 Dominant
Male, 65 Current practice 69852 11.78 8.81

LC-MS/MS 69357 11.80 8.83 Dominant
Male, 75 Current practice 51142 8.23 5.91

LC-MS/MS 50873 8.24 5.92 Dominant
Male, 85 Current practice 23710 491 3.41

LC-MS/MS 23725 4.92 3.4 Dominant
Female, 35 Current practice 71344 19.74 16.80

LC-MS/MS 64572 19.75 16.83 Dominant
Female, 45 Current practice 72335 18.11 14.79

LC-MS/MS 72243 18.17 14.84 Dominant
Female, 55 Current practice 74045 15.84 12.39

LC-MS/MS 73802 15.88 14.42 Dominant
Female, 65 Current practice 68897 12.84 9.62

LC-MS/MS 68597 12.86 9.64 Dominant
Female, 75 Current practice 54225 9.17 6.59

LC-MS/MS 54003 9.18 6.60 Dominant
Female, 85 Current practice 28823 5.49 3.80

LC-MS/MS 28781 5.50 3.81 Dominant
Male, 65 (10 mmHg) Current practice 69852 11.78 8.81

LC-MS/MS 69829 11.80 8.82 Dominant
Male, 65 (29 mm Hg) Current practice 69852 11.78 8.81

LC-MS/MS 69026 11.81 8.84 Dominant

ICER indicates Incremental cost-effectiveness ratio; LC-MS/MS, Liquid chromatography-tandem mass spectrometry; LY,

Life-year; and QALY, Quality-adjusted life-year.

£495 per patient, averting 518 MIs and 305 stroke events and
gaining 200 QALY s over the lifetime of the cohort of 10000
males aged 65. To assess the influence of cohort characteris-
tics, subgroup analyses were performed. About cohort age, a
clear pattern was found in its influence on costs and effects.
Performing LC-MS/MS-based urine screening in younger
cohorts improved the cost savings and QALY gains while
screening an older population is likely to have reduced cost
savings and QALYs gained. This is because of the fact that
screening at an earlier age improves the patients’ SBP with
reduced lifetime risk of cardiovascular events. This was sup-
ported in the probabilistic sensitivity analysis, which showed
that increasing patient starting age decreases the likelihood
of intervention being cost-effective. In the subgroup analysis
with a female cohort, cost savings were reduced, while effects
proportionally increased more. In patients with apparent re-
sistant hypertension who underwent discussions on the basis

1121

of the urine analysis, there was an increase in the cost savings
and QALY gains over the base case. The improved outcomes
are a result of focusing treatment on patients with a higher
probability of encountering a cardiovascular event, and the
higher incidence of nonadherence in this cohort of 30% to
40%."° As expected, increasing the estimated SBP reduction
resulted in more favorable results, as patients would be less
susceptible to CVD.

A main strength of this model is the possibility for sub-
group analyses, covering a wide range of possible patient
ages, as well as the sex of the cohort and whether patients had
apparent resistant hypertension. This model also has some lim-
itations. First, because of a lack of hypertension-specific tran-
sition probabilities, papers reporting on the general population
were used, which may underestimate the actual probabilities
of hypertensive patients developing CVD. This means the
cost-effectiveness may be more favorable than now reported.
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Figure 2. Tornado diagrams depicting the results of the univariate sensitivity analysis in a base case cohort on the incremental costs (A) and the incremental

effects (B). QALY indicates quality-adjusted life-year; and RR, relative risk.

In addition, heart failure, end-stage renal disease, and transient
ischemic attacks were not explicitly included in the model, as
their impact might be slightly lower as compared with the im-
pact of included complications. However, exclusion of these
events implies an underestimation of possible cost savings and
QALY gains from better BP control, reflecting a conservative
approach towards cost-effectiveness. Furthermore, this study
focused solely on clinical SBP measurements. International
guidelines also recommend management and targets for dias-
tolic BP. In addition, this analysis did not consider the costs
savings in terms of decreased costs of referrals to select clin-
ics and reduce cost of investigations or additional therapy,
but, clearly, these would increase the cost savings and health
gains of the intervention. Ideally, cost-effectiveness analysis

is done using both data from randomized controlled trials
next to observational data; yet, randomized controlled trials
are currently ongoing. Finally, there were limitations about
the estimated SBP reduction. As Gupta et al'” mention in their
limitations, bias may have been introduced from incomplete
data, resulting in a more favorable SBP reduction and the in-
ability to follow the presumable drop in sustained adherence
after checkups. By administering the test yearly, adherence
would be more likely to be sustained, at greater costs.

Our results are supported by a previous study by Chung
et al,* where therapeutic drug monitoring for adherence was
proven to have a potential cost-effective role. Other previous
studies have also shown that interventions to improve adher-
ence are potentially cost-effective. Chapman et al* performed
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Figure 3. Cost-effectiveness plane for base case probabilistic sensitivity analysis. QALY indicates quality-adjusted life-year.



8T0Z ‘/T Joqwedaq uo Aq hio'sfeusno feye/:dny wouy papeojumoq

van Schoonhoven et al

a post hoc modeling study in combination with a systematic
review on the cost-effectiveness of several strategies aimed at
improving adherence of lipid-lowering and antihypertensive
treatment and found an incremental cost-effectiveness ratio of
£4451 ($4984) per QALY gained for self-monitoring, remind-
ers, and educational materials as compared with no adherence
intervention. Pharmacist/nurse management as compared
with self-monitoring, reminders, and educational materials
had an incremental cost-effectiveness ratio of £5678 ($6358)
per QALY gained. Depending on the willingness to pay for a
QALY, both these interventions can be considered cost-effec-
tive. More recently, Vegter et al*’ studied the cost-effective-
ness of a pharmaceutical care intervention program in Dutch
community pharmacies that improved patients’ adherence to
lipid-lowering therapy. They found both QALY gains and cost
savings, as in the present study.

Although some uncertainties remain, such as the exact SBP
reduction and the extent of sustained adherence, it is likely that
screening for nonadherence to antihypertensive medications is
cost-effective. The urine analysis would prove to be the most
cost-effective in younger patients and patients with apparent
resistant hypertension. Additionally, it would improve the
number of MI and stroke cases prevented. However, from a
public health perspective, it would still be beneficial to perform
this intervention strategy in all patients with hypertension with
dominance remaining over all groups and ages, albeit the effi-
ciency of resource use would be slightly lower. In addition, a
more widespread use of screening could decrease the costs of
performing the test, thus improving cost-effectiveness.

Perspectives

Analyses with our Markov model demonstrate that screening
for nonadherence in hypertensive patients to improve adher-
ence to antihypertensive medications in addition to current
practice is likely to be a dominant intervention in preventing
CVD, with both cost savings and health gains in the base case.
These cost savings and health gains were robust in scenario
and sensitivity analyses, although not all uncertainties could
be fully addressed. In future assessments, a wider range of
CVD should be accounted for, as these are frequently found
in practice as well. In addition, studies about sustained adher-
ence and true SBP reduction would further improve the accu-
racy of health economic assessments. Finally, the addition of
this screening test could also be assessed for other countries.
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Novelty and Significance

What Is New?
Liquid chromatography-tandem mass spectrometry can be used for
screening for (non)adherence.
Shown to be dominant over current practice: both beneficial and cost
saving.

What Is Relevant?
Adherence to hypertensive medication is suboptimal.
Biochemical testing and discussing results with patients can significantly
improve adherence and systolic blood pressure.

e |mplementing adherence screening in clinical practice could enhance the

efficacy of antihypertensive treatment.

Summary

This study showed that liquid chromatography-tandem mass
spectrometry-based biochemical analyses were shown to be likely
dominant over current practice, as cost savings reached £495 per
patient. Furthermore, in a hypothetical lifetime cohort of 10000
males aged 65, 200 quality-adjusted life-years were gained, with
518 myocardial infarctions and 305 stroke events averted.






