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ABSTRACT

BACKGROUND: Ambulatory blood pressure monitoring (ABPM) is considered the gold standard for proper diagnosis of hypertension. Yet,
access to ABPM in the U.S. is limited, and the extent of coverage by commercial health plans remains uncertain, potentially limiting access
to ABPM among commercially insured patients.

OBJECTIVE: This study aims to assess the net cost impact of using ABPM in comparison to clinical blood pressure monitoring (CBPM) in
the U.S. over a 5-year time period.

DESIGN METHODS: Using a Markov Model, we estimate the 5-year cumulative cost impact of using ABPM to confirm a prior diagnosis of
primary hypertension using CBPM to avoid treatment for white-coat hypertension (WCH) in a hypothetical cohort of 1000 patients from a U.S.
healthcare system perspective. The probability and cost inputs for the model were derived from available literature. Base-case model
parameters were varied to account for different scenarios.

RESULTS: Base-case results indicate using ABPM instead of CBPM over 5years saves a total of $348,028, reflecting an average per-per-
son-per-year (PPPY) cost saving of $70. In sensitivity analyses, almost all cases reveal ABPM as a cost-saving approach compared to
CBPM, with cost savings reaching up to $228 PPPY in the highest hypertension treatment cost model. Regression results reveal that ABPM
was cost-saving compared to CBPM if ABPM annual payment rates are $100 or less and annual hypertension treatment costs are =$300.

CONCLUSION: The potential cost-savings of using ABPM instead of CBPM found in our simulation model underscores the need for con-
firmatory research using real-world data to support increased use of ABPM as the standard diagnostic approach for hypertension.
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Introduction

Hypertension is a major risk factor for diseases such as stroke,
heart attack, heart failure, and kidney damage, affecting 1 in 3
adults worldwide.! This chronic disease has contributed to
nearly 500000 deaths in the U.S. with an estimated economic
burden ranging from $131 to $198 billion annually.?

Accurate blood pressure (BP) measurement is essential for
effective hypertension diagnosis and subsequent management. A
false BP reading that is below the recommended thresholds for
treatment, also known as masked hypertension, may give a false
sense of security about one’s health and potentially delay neces-
sary interventions. Conversely, a false high BP reading when
actual BP is within the normal range, also known as white-coat
hypertension (WCH), could lead to potentially unnecessary

treatment, imposing burdens on both patients and healthcare
resources.>* Recent guidelines have questioned the accuracy of
in-office BP measurements for diagnosing hypertension® and
strongly recommend the adoption of out-of-office techniques,
for their proven cost-effectiveness.®” However, home blood
pressure monitoring (HBPM),® an out-of-office approach, lacks
sufficient sensitivity or specificity to be recommended as a single
diagnostic approach. Treatment decisions based on clinical or
home measurements alone may result in overdiagnosis compared
to ambulatory blood pressure monitoring (ABPM).1 ABPM,
which utilizes a portable device to automatically measure a
patient’s BP at regular intervals, such as every 20 to 30 minutes
throughout the day and night,” is considered the gold standard
for accurate diagnosis of hypertension.®11:12
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In June 2019, the Centers for Medicare and Medicaid
Services (CMS) determined that there was sufficient evidence
to cover ABPM for Medicare patients with suspected WCH
or masked hypertension.’® Although ABPM utilization subse-
quently increased dramatically, the extent to which commercial
plans in the U.S. cover ABPM is unclear,* which might limit
access to ABPM among commercially insured patients. Patient
preferences should also be taken into consideration when
adopting BP measurement techniques,” especially knowing
that ABPM has been associated with patient discomfort and
inconvenience.!

In this study, we investigate the net cost impact associated
with the use of ABPM rather than CBPM over a 5-year period,
in terms of properly identifying patients with WCH, thereby
avoiding costs of potentially unnecessary hypertension treat-
ment, which will at least partially offset the costs of using
ABPM. Our investigation aims to shed light on the economic
implications of this diagnostic approach, recognizing that a
cost-impact analysis is an important tool for policy makers to
assess the affordability of new healthcare technologies.!®
Results from this cost-impact model, along with findings from
previously published literature on the cost-effectiveness of
ABPM, may not provide sufficient evidence to direct informed
resource allocation.’® However, our results may encourage
additional research to inform healthcare payers considering
expanding ABPM use within their health systems to reduce
their per-person-per-year (PPPY) costs.

Methods
Model structure and probability inputs

Using a Markov decision tree model, we estimated the cost
impact of the use of ABPM (intervention group) compared to
CBPM (comparison group) for a hypothetical cohort of 1000
patients over a 5-year time horizon with a 1-year transition
cycle. The cohort consists of individuals with suspected pri-
mary or essential hypertension at baseline, defined as an aver-
age clinical BP = 140/90 mm Hg, with no prior hypertension
diagnosis.?

The structure of the Markov model for the intervention
and the comparison are shown in Figures 1 and 2 respec-
tively. All patients in the ABPM intervention group are
assumed to have been classified as hypertensive based on
CBPM, and then all patients use ABPM to verify the diag-
nosis. Based on the ABPM results, at baseline they are cate-
gorized as either WCH patients or truly hypertensive
patients. WCH patients are characterized by high BP read-
ings using CBPM but BP readings below the hypertensive
thresholds using ABPM. The model assumes all truly hyper-
tensive patients initiate antihypertensive treatment whereas
WCH patients do not. In the CBPM arm, the model assumes
all patients were classified as hypertensive at baseline based
on CBPM and subsequently initiated antihypertensive
treatment.
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Figure 1. Markov model structure for the intervention group.
Abbreviations: BP, blood pressure; TH, truly hypertensive; WCH, white-coat
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Figure 2. Markov model structure for the comparison group.
Abbreviations: BP, blood pressure; H, hypertensive patients.

Hypertensive treatment for patients with WCH is likely to
have some clinical benefit over time, as patients with WCH are
at higher risk for cardiovascular (CVD) events compared with
normotensive patients (individuals with normal in-office BP
and out-of-office BP who are not on antihypertensive treat-
ment).1718 However, the reduction in the absolute risk of CVD
events associated with treating WCH patients over the 5-year
horizon in the cost-impact simulation is likely to be small. The
base-case model scenario excludes any potential CVD costs
avoided by treating WCH within the AMPM cohort, but the
potential impact of untreated WCH on CVD event rates and
their associated treatment costs on model estimates of net cost
for ABPM is assessed in sensitivity analyses. More generally,
the model does not attempt to quantify the health benefits
associated with treating WCH patients in terms of CVD
events avoided, as these are elements of cost-effectiveness anal-
ysis in the CBPM group. Further, because the model focuses on
the use of ABPM to confirm a preliminary high BP diagnosis
based on CBPM, it does not attempt to quantify the costs or
health benefits associated with using ABPM to identify and
treat masked hypertensive patients.

In our base-case analysis, we assumed the probability of
having WCH for patients with elevated clinical BP as 20%. We
then adjusted the probability of WCH in our sensitivity analy-
sis to vary from 5% to 45%.17192! In the ABPM arm of the
model, untreated patients with WCH in each year may transi-
tion to ABPM-confirmed hypertension in the next year and
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Table 1. Model inputs.

PARAMETER

Baseline probability inputs

Intervention

WCH 20%
New hypertension incidence 5%
Drop-out rate 5%

Hypertension treatment patterns

Single medication users 43%
Multiple medication users 57%
Baseline cost inputs per patient per year (95% ClI)

Intervention

ABPM $47 ($46.9-$48.6)

Hypertension treatment costs
Office visits
Single medication users

Multiple medication users

ESTIMATED VALUES

$93 ($82.7-$115.8)
$255 ($233-$291)

SOURCE

Cohen et al'7; Gorostidi et al?'; Krakoff'®; Fukunaga et al?®

Park et al2*

Estimated based on CMS CPT Code 9378422

Estimated based on CMS CPT Code 9921322

Park et al?#

$558 ($544-$604)

Abbreviations: ABPM, ambulatory blood pressure monitoring; WCH, white-coat hypertension.

initiate hypertensive treatment. In our base-case analysis, we
assumed a 5% annual probability of transition from the WCH
group to the truly hypertensive group, referred to as the new
hypertension incidence rate.!” This incidence rate assumption
is also varied in the sensitivity analysis from 5% to 45%.1%20 In
subsequent years, we assumed that only patients identified as
WCH in the prior year will undergo ABPM at the start of each
year, while those identified as truly hypertensive patients will
continue to receive hypertension treatment.!®

All patients in the CBPM comparison arm of the model
are assumed to receive hypertension treatment throughout
the 5-year model period. The annual rate of hypertension
therapy discontinuation is estimated to be 5% for both groups.
Although patients discontinuing treatment face an increased
risk of CVD events due to untreated BP, if quit rates and
subsequent CVD risks are equivalent for both groups, the
costs of CVD events occurring due to discontinuation should
be similar across groups, with a minimal impact on net cost
impact.

Cost inputs

The base-case cost-impact analysis is conducted from the per-
spective of the U.S. healthcare system. Base-case model inputs
are reported in Table 1. The cost of ABPM is based on total
Medicare payment amounts for 2023 from the CMS. Medicare
covers ABPM (CPT code 93784) once per year with payment
rates that vary across different localities in the U.S., ranging

from $40.8 to $60.1, with a standard deviation of $4.5.22 For
our base-case scenario, we used the average cost of all localities
which is $47 (95% CI, $46.9 to $48.6).

In the base-case model, the annual cost of treating hyper-
tension includes both the costs of antihypertensive medication
over 12 months as well as the cost of one office visit attributable
to hypertension therapy management per year. In sensitivity
analyses, the frequency of office visits over 12 months attribut-
able to hypertension management is varied, and the costs of
potential diagnostic testing associated with hypertension man-
agement are added to the estimated cost of hypertension
therapy.

Hypertension medication costs were based on a study utiliz-
ing data from the Medical Expenditure Panel Survey (MEPS)
to assess the average annual expenses for antihypertensive
medications among hypertensive adults in the U.S. across all
payers (private or public insurance and patient out-of-pocket
payments), representing various patient demographics and
characteristics. Baseline antihypertensive drug treatment costs
derived from estimates reported in the MEPS analysis are
adjusted to 2023 U.S. dollars using the consumer price index
(CPI) inflation calculator.?® In general, the study findings indi-
cated that 43% of individuals taking medication for hyperten-
sion used a single antihypertensive medication, incurring an
estimated annual cost of $255 per person. The remaining
patients (57%) used multiple antihypertensive medications,
resulting in an estimated annual cost of $558 per person?

(Table 1).
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Hypertension-related outpatient visit costs are based on
2023 CMS payment rates for an established patient office or
other outpatient visit lasting 20 to 29 minutes (CPT code
99213).6%2 Payment rates for various localities range from
$82.7 to $115.8, with a standard deviation of $6.9.22 The aver-
age for all localities used as an input in our model is $93 (95%

CI, $82.7-$115.8).

Analysis

In our base-case scenario, we calculated and compared the
5-year cumulative costs for both the CBPM comparison group
and the ABPM intervention group, employing base-case prob-
abilities, and cost input assumptions (Table 1). The net cost
impact of implementing ABPM versus the comparison group
(all CBPM) is calculated as the difference in cumulative 5-year
costs between the intervention and comparison groups. A sen-
sitivity analysis was conducted by varying the probabilities of
WCH and new hypertension incidence within a range of 5% to
45%, examining how changes in these individual probabilities
affect the overall net cost impact. Average PPPY costs are cal-
culated by dividing the 5-year net cost impact by the 5 (the
number of model-years) and by the total number of patients
(1000).

Given that our assumptions regarding ABPM costs and
office visit costs are specifically based on CMS payment rates
for Medicare patients, we conducted a multivariable linear
regression model with the net cost impact as the dependent
variable, the cost of utilizing ABPM, and total cost of hyper-
tension treatment (medication and office visits) as the inde-
pendent variables. The resulting regression model may be used
to project the net cost impact of ABPM from a private payer or
patient perspective by using cost variable estimates based on
private insurance payment rates or patient out-of-pocket costs.

Moreover, based on results reported in the same study uti-
lizing MEPS data, we calculated the PPPY cost impact strati-
fied by patient demographics and characteristics. This
calculation involves baseline probabilities for WCH, new
hypertension incidence, costs for ABPM coverages, and hyper-
tension office visits.?* To introduce variability, we adjusted the
cost of annual antihypertensive medications by incorporating
factors such as regional differences, race, and comorbidity lev-
els. For instance, the highest annual hypertension medication
costs can be observed for people in the northeast region $415
(95% CI, $372-$457), black non-Hispanics with $416 (95%
CI, $364-$467), and patients with a high level of comorbidity,
indicating a CCI Score = 3, with an annual cost of $393 (95%
CI, $339-$447).24

Finally, as part of our sensitivity analyses, we assessed the
net cost impact of using ABPM instead of CBPM assuming
higher hypertension therapy management costs related to the
costs of potential diagnostic tests and more frequent hyperten-
sion-related office visits annually among all treated hyperten-
sive patients in our model. Treatment guidelines recommend

several diagnostic tests for patients receiving hypertension
treatment to assess any CVD risk and to rule out specific clini-
cal diagnoses as possible causes for hypertension (ie, secondary
hypertension). The specific tests included in the sensitivity
analyses are fasting blood glucose, complete blood count, lipid
profile, serum creatinine with estimated glomerular filtration
rate (€GFR), serum sodium, potassium, calcium, thyroid-stim-
ulating hormone, urinalysis, and electrocardiogram (EKG).?

Medicare payment rates for 2023 were used to estimate
costs for the recommended tests (Table S3 in Supplemental
Material), which were added to the cost of drug therapy and
hypertension-related office visits used in the base-case model,
assuming recommended testing occurs during every year of
hypertension therapy. We also consider scenarios that add the
costs of up to 4 hypertension-related office visits during each
year of therapy. However, given the possibility that physicians
may not adhere to treatment recommendations in usual prac-
tice, the sensitivity analysis also considers a scenario where
diagnostic testing only occurs in the year hypertension therapy
was initiated (ie, the first year of a diagnosis of primary hyper-
tension confirmed by ABPM in the ABPM group, and at base-
line for all patients in the CBPM group).

Results

With initial WCH prevalence and new hypertension incidence
set at 20% and 5%, respectively, among a hypothetical cohort of
1000 patients, we observe the number of WCH patients
decrease from 200 during Year 1 to 131 in Year 5, as displayed
in Table 2, indicating the cumulative effect of yearly transition
from the WCH group to the truly hypertensive group as well
as the treatment discontinuation rate (antihypertensive drugs
and in-office therapy management visits) across the interven-
tion group. In the comparison group, we observe the number of
treated hypertensive patients decrease from 1000 during Year 1
to 815 due to the assumed equal rate of hypertension treatment
discontinuation. The highest total annual expenditure for the
intervention cohort is $463568 in the first year (Year 1). This
accounts for the use of ABPM for all 1000 patients and hyper-
tension treatment for 800 patients. However, total expenditures
for treating all 1000 patients for hypertension in the compari-
son group in Year 1 amounts to $520 710, resulting in a net cost
saving for utilizing the intervention instead of the comparison
of $57142 for Year 1. Annual total expenditures in the ABPM
intervention group decrease by $54161 from Year 1 to Year 2
then gradually decrease by an annual average of $15362 in sub-
sequent years (Years 2-5). The gradual decrease in subsequent
years results from ABPM being utilized only for the WCH
patients identified during the prior year to ascertain their cur-
rent hypertension status. Over the 5-year time horizon, the
total years of treatment was 3710 in the intervention group,
compared to 4525 in the comparison group. Thus, the inter-
vention avoids a total of 815 years of treatment over 5 years per
1000 patients in the ABPM cohort. The associated reduction
in total hypertension treatment costs offset the added cost of
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Table 2. Cost savings of ABPM strategy (base-case model).

YEAR INTERVENTION COMPARISON DIFFERENCE
WCH (Ny) TH (N;) TOTAL (N) TOTAL COST ($)  H (N) TOTAL COST ($) NET COST-SAVINGS
ABPM ($)
1 200 800 1000 463568 1000 520710 57142
2 180 770 950 409407 950 494675 85268
3 162 741 903 393460 903 469941 76481
4 146 713 859 378106 857 446444 68338
5 131 686 817 363322 815 424122 60799
Total Cost Saving ($) 348028
Savings PPPY($) 70

Abbreviations: H, treated hypertensive; PPPY, per person per year; TH, truly hypertensive; WCH, white-coat hypertension.

Table 3. Per-person-per-year cost impact by varying baseline probability inputs.

5% $10 $30 $50 $70
10% $8 $26 $43 $61
15% $6 $21 $37 $52
20% $4 $17 $30 $43
25% $2 $13 $23 $34
30% -$1 $8 $17 $25
35% -$3 $4 $10 $17
40% -$5 -$1 $3 $7
45% -$7 -$6 -$4 -$2

$89 $109 $129 $149 $168
$79 $96 $114 $131 $149
$68 $83 $98 $114 $129
$57 $70 $83 $96 $109
$45 $56 $67 $78 $89
$34 $43 $52 $60 $69
$23 $29 $36 $42 $49
$12 $16 $20 $24 $29

$0 $2 $4 $6 $8

Abbreviations: NHI, new hypertension incidence; WCH, white-coat hypertension probability.

ABPM in the intervention group, resulting in total cost savings
of $348028 for the 1000 patient cohort over 5years using
ABPM versus CBPM, for an average PPPY cost saving of $70
(Table 2).

The sensitivity analysis from our study underscores the
dynamic interplay between WCH probabilities and new hyper-
tension incidence rates on the cumulative net cost savings from
implementing ABPM. The two-way sensitivity analysis (Table 3)
portrays a direct, proportional relationship between an increased
WCH prevalence rate and elevated cost-savings, juxtaposed
against an inverse relationship where higher new hypertension
incidence rates correlate with diminished savings. Under the
best-case scenario of a 45% WCH probability coupled with a
5% new hypertension incidence rate, the estimated cost savings
is $168 PPPY, representing 1832 potentially unnecessary years
of treatment. In contrast, under a worst-case scenario of a 5%
WCH probability and a 45% new hypertension incidence rate,

the estimated net cost impact is -$7 PPPY (net cost increase),

representing 23years of treatment avoided (Table S1 in
Supplemental Materials). Across the scenarios examined in
this two-way sensitivity analysis, the median cost-saving was
$34 corresponding to a 20% WCH probability and a 25% new
hypertension incidence rate, as shown in Table 3.

The financial impact of ABPM and subsequent hypertension
treatment cost is subject to variation, influenced by differing per-
spectives, patient demographics, and healthcare coverage nuances.
By varying ABPM costs and hypertension treatment expenses
(medication + office visits), our model displayed in Table 4 delin-
eates a linear relationship to forecast PPPY cost savings.

The resultant model serves as a predictive tool, affirming
that cost savings amplify with increased hypertension treat-
ment costs and conversely contract as ABPM expenses rise.
Notably, the utilization of ABPM emerges as a cost-saving
method for ABPM annual payment rates reaching $100 as
Iong as annual hypcrtension treatment costs are greater than or

equal to $300.
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Table 4. Multiple linear regression model.

COEFFICIENTS ESTIMATE STD. ERROR 95% Cl LOWER 95% Cl UPPER T VALUE PR(>IT1)
(Intercept) -1.271E-13 1.24E-14 -1.52E-13 -1.03E-13 1.022E+01 <0.001
ABPM cost -3.238E-01 8.687E-17 -3.24E-01 -3.24E-01 3.727E+15 <0.001
Treatment cost 1.629E-01 8.687E-18 1.63E-01 1.63E-01 1.875E+16 <0.001

R-squared: 1; Residual SE: 7.235E-14; F-statistic: 1.83E+32 (2 and 289 DF).

Moreover, the potential PPPY cost savings are calculated by
adjusting the annual cost of antihypertensive medications
based on various patient demographics and characteristics
while keeping all other baseline model inputs constant.
Generally, higher-cost antihypertensive medications are associ-
ated with greater cost savings, as they contribute to higher
hypertension medication expenses. Notably, black non-His-
panics demonstrate the highest savings at $87, followed by the
patients from the Northeast region at $86, and patients with a
CClI score of 3 or higher at $82. More details can be found in
Table S2 in the Supplemental Materials.

Finally, we calculated the additional cost savings of ABPM
by expanding the base-case model estimate of hypertension
therapy costs to include the costs of recommended diagnostic
testing, assuming that testing costs occur annually for all
treated patients in both groups. We also vary the frequency of
hypertension-related office visits per year from 1 to 4.

Using estimated costs of $15 for an EKG and $57 for all
other laboratory tests (Table S3 in Supplemental Materials),
the estimated PPPY cost savings is $148 assuming 1 office visit
per year and $228 assuming 4 office visits per year. Cost savings
estimates are lower if diagnostic testing is assumed to occur
only during the first year of hypertension therapy, ranging from
$133 to $213 PPPY, with 1 or 4 office visits per year, respec-
tively (Table S4 in Supplemental Materials).

Discussion

This simulation study critically evaluated the cost impact of
ABPM compared to CBPM for initial hypertension diagnosis
over a 5-year horizon. Although the results presented are gen-
erated by a simulation model using several simplifying assump-
tions, the results suggest that using ABPM, as a more accurate
diagnostic tool compared to CBPM, offers the potential for
meaningful cost savings under a wide range of model scenarios.
Base-case results indicate that using ABPM, as opposed to
CBPM, yields a total cost saving of $348 028 for the hypotheti-
cal 1000 patient cohort over a 5-year period, or an average
PPPY cost saving of $70. Applying a 5% discount rate reduces
the present value of total cost savings to $286 323 over 5 years,
equating to an average PPPY cost-saving of $57. This net cost
savings increases up to $228 PPPY when increasing the fre-
quency of annual office visits to 4 per year and adding the costs
of recommended diagnostic testing annually for patients
receiving treatment for primary hypertension.

The multivariable linear regression equation developed for
this study using baseline assumptions for WCH and new
hypertension incidence rates accounts for various perspectives
related to both ABPM and hypertension treatment costs, pro-
viding a clearer insight into cost savings from different per-
spectives. The equation indicates that ABPM is cost-saving
compared to CBPM if ABPM annual payment rates are $100
or less and the annual expenses for hypertension treatment are
greater than or equal to $300. This suggests that the financial
benefits of ABPM in reducing drug treatment costs outweigh
ABPM expenses within these specific cost parameters.

While the results of our simulation analysis suggest that
ABPM is generally cost saving across various scenarios, the
model only considers the costs of ABPM testing and the costs
of managing hypertension therapy. However, if treating WCH
patients with hypertensive medication reduces their 5-year risk
for CVD events,'”18 the hypertension treatment cost savings
from not treating WCH patients would be at least partially
offset by additional CVD event treatment costs. The magni-
tude of this potential cost offset depends on the reduction in
the absolute risk associated with treating WCH patients over a
5-year period, and the cost of treating CVD events when they
occur. As an additional sensitivity analysis, we assume that
treated WCH patients have a 5-year risk of CVD events of
0.02 (2%).?> Then we varied the 5-year CVD risk for untreated
WCH from 5% to 50% higher than the risk for treated WCH
patients,'” and varied the average cost of treating CVD events
from $5000 to $45000.2° We estimated the average PPPY
additional CVD treatment cost by applying the assumed higher
absolute risk of a CVD event and the assumed average CVD
treatment cost for the 164 WCH patients not treated per year
over Syears in our base-case scenario. As shown in Table S5 in
the Supplemental Materials, in a worst-case scenario that
assumes absolute risk is 50% higher for untreated versus treated
WCH, and assumes that average CVD event treatment costs
are $45000, the estimated additional PPPY CVD treatment
cost is $74, which completely offsets the $70 PPPY net cost
savings in our base-case model, and reduces net cost saving
from $228 PPPY to $154 PPPY (ie, $248 - $74) in the highest
hypertension treatment cost model scenario. In a scenario
where CVD risk is 25% higher and average CVD event cost is
$25 000, the estimated additional PPPY CVD treatment cost
is $20, leaving $50 PPPY net cost savings for the base-case
model, or $208 PPPY in the highest hypertension treatment
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cost scenario. More fundamentally, if all or most patients iden-
tified as hypertensive based on CBPM are to be treated for
hypertension even if identified as WCH using ABPM, then
ABPM has a limited role in the context of reducing hyperten-
sion treatment cost for WCH.

The choice of medication for treatment is a significant
determinant in assessing the total cost-savings from ABPM.
At present, the antihypertensive drugs most commonly used
for treatment are relatively inexpensive generics, as there has
been little innovation in hypertension drug treatment over the
past decade. However, new biological hypertension treatments
are likely to be available soon,?” and interventional renal dener-
vation procedures recently have been approved for hyperten-
sion treatment in the U.S5.282° As more expensive modalities for
hypertension treatment diffuse into usual practice, the cost of
potentially unnecessary treatment may increase, thereby
increasing the likelihood that ABPM will be net cost-saving in
comparison to CBPM only. The multivariable linear regression
equation derived for this study considers a range of hyperten-
sion treatment costs and thereby might anticipate greater net
cost savings, especially if new branded drugs displace the use of
some older generic drugs in usual care for hypertension.

Some research indicates higher WCH prevalence among
women, non-smokers, and older adults.#3* For a non-smoking
status and diastolic blood pressure (DBP) of 80mm Hg, the
WCH probability for males is 17% versus females with the
same characteristics (35%).31 When plugged into our model,
men yield a PPPY cost savings of $58, while women show a
higher savings of $129. Older adults (65+) experience higher
medication costs, possibly due to complex regimens for multi-
ple chronic conditions.3? Moreover, it is common for older
adults to need several medications, which, even if individually
less expensive, can cumulatively lead to higher overall treat-
ment costs. According to the MEPS study, they exhibit an odds
ratio of 2.70 for taking multiple medications compared to
those aged 18 to 44, contributing to elevated overall treatment
costs.>* These results highlight the importance of the use of
ABPM, particularly for patient characteristics associated with
higher WCH prevalence and higher hypertension treatment
costs, as observed for females and older adults. Moreover, when
compared to younger people, older adults are at a higher risk of
anti-hypertensive medication side effects such as fatigue and
dizziness which may lead to falls,3® indicating the need for
ABPM to properly identify WCH patients, for both cost-sav-
ings and overall health.

Finally, ABPM not only holds promise for initial diagnosis
but also as an effective long-term monitoring technique to help
patients stay informed about their health status and facilitate
appropriate care and treatment. A recently conducted system-
atic review concluded that, when compared with HBPM and
CBPM, ABPM was the most cost-effective for continuous
patient monitoring.® Nevertheless, patient preferences and
convenience could continue to be potential concerns especially

given the discomfort and inconvenience of 24-hour use of the
cuff to measure BP, potentially impacting patients’ daily activi-
ties.3* This highlights the demand for innovative cuffless BP
monitoring devices that can integrate regular monitoring into
an individual’s daily life, ensuring accurate diagnosis and eftec-
tive long-term hypertension treatment and care.

Strength and Limitations

This study has several strengths. It updates prior assessments of
the net cost impact of using ABPM in comparison to CBPM
focused on a hypothetical patient cohort representative of the
U.S. population diagnosed with primary hypertension based on
CBPM using current cost estimates. It incorporates a sensitiv-
ity analysis that indicates net cost-savings associated with a
wide range of assumed probability inputs for both WCH and
new hypertension incidence. Additionally, the study presents a
derived equation from a multivariable linear regression model,
facilitating the straightforward calculation of cost-savings by
adjusting the cost inputs for ABPM coverage and hypertension
treatment costs and accounting for different payer perspectives
and patient characteristics.

Nevertheless, this study also has some limitations. First, the
simulation used for this analysis relies on a decision model
structure with several simplifying assumptions and is applied
to a hypothetical cohort. The simplicity of the model helps
focus on specific aspects of a complex question while main-
taining transparency about how the model operates, allowing
readers to understand the process while also suggesting the
value of future prospective or retrospective studies to assess
ABPM in more complex situations, as has been done with
previously conducted cost-effectiveness analysis studies.” To
maintain simplicity and transparency, the model does not
attempt to capture potential additional benefits of ABPM,
such as avoiding unnecessary renal denervation procedures for
treatment-resistant hypertension, or benefits of incorporating
ABPM in the management of treatment for non-primary
hypertension diagnoses, such as pregnancy-related hyperten-
sion (eg, preeclampsia).

The multivariable linear regression model may lack general-
izability across diverse patients with distinct characteristics, as
their probabilities of WCH and new hypertension incidence
could vary. Additionally, the model assumes that all individuals
in the WCH group adhere to annual ABPM. If some individu-
als decline the use of ABPM due to inconvenience, they may
be managed as hypertensive patients using CBPM, potentially
leading to an overestimation of the cost savings associated with
ABPM in our model. Finally, while our model emphasizes the
initial diagnosis of primary hypertension, a notable benefit of
ABPM is its potential to diagnose and treat patients with
masked hypertension. Future studies could incorporate deci-
sion rules for targeting ABPM screening, such as criteria based
on age or other risk factors, to identify these patients more
effectively.
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Despite these limitations, the simulation model results are
highly supportive of the potential cost savings from greater uti-
lization of ABPM in clinical practice across a wide variety of
model scenarios. However, this potential for cost savings needs
to be confirmed by future studies that provide a short-term
budget impact analysis of ABPM compared with CBPM using
real-world patient data. This real-world evidence would pro-
vide a more accurate representation of the practical implica-
tions and economic considerations associated with the
expanded implementation of ABPM in usual clinical practice.

Conclusion

In this simulation study, we established that the baseline cost
savings from using ABPM in lieu of CBPM for diagnosing
hypertension amount to $70 annually per person over 5years
and may reach up to $228 in the highest hypertension treat-
ment cost model. The use of ABPM remains a net cost-saving
approach compared to CBPM if ABPM annual payment rates
are $100 or less and the annual expenses for hypertension treat-
ment are greater or equal to $300. By using the derived multi-
variable linear regression equation, it becomes possible to
calculate various cost-savings for different coverage amounts,
thereby encompassing a wide range of perspectives. The poten-
tial for ABPM to achieve meaningful cost-savings and to reduce
the burden of potentially unnecessary hypertension treatment
for patients emphasizes the importance of increased investment
in future research to confirm these benefits and standardize
ABPM as the primary diagnostic tool for hypertension.
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