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Abstract

Background For symptomatic obstructive hypertrophic cardiomyopathy (0HCM), limited evidence exists on healthcare
resource utilization (HRU) and cost for patients with symptomatic oHCM by treatment categories. We evaluated whether
HRU and costs vary by initial treatment in symptomatic oHCM.

Methods This is a retrospective study of medical and pharmacy claims from 2016 to 2021 to identify (per International
Classification of Disease Tenth Revision diagnosis codes) adult patients in the USA with symptomatic oHCM. Patients
included in the study cohort were required to be treatment naive (> 12 months’ activity before first treatment) and symp-
tomatic (fatigue, chest pain, syncope, dyspnea, heart failure, or palpitations within 3 months of index date). Patients were
grouped by first index treatment [beta blocker (BB), calcium channel blockers (CCB), disopyramide, combination therapy],
and HRU and costs [per person per year (PPPY), in USD] by initial treatment were reported.

Results Among 7334 patients with symptomatic oHCM, initial treatment included BB (65.8%), CCB (21.1%), disopyra-
mide (1.2%), or BB + CCB (11.9%). Overall, 87.2% were prescribed monotherapy. Outpatient visits were the main driver
of all-cause HRU (mean 11.5 PPPY), and varied by initial treatment (BB: 11.0, CCB: 10.5, disopyramide: 7.2, combination
therapy: 12.1). All-cause urgent care visits were more frequent than inpatient visits (means: 5.4 and 0.83 PPPY, respectively).
All-cause incurred costs were $46,628 PPPY overall and varied by treatment (BB: $47,029, CCB: $42,124, disopyramide:
$27,007, combination therapy: $54,024).

Conclusions In this large, US-based cohort of patients with symptomatic oHCM, initial therapy was most commonly BB
and CCB monotherapy. Costs and HRU were high for most patients, but greater for those treated initially with combination
therapy.

1 Introduction as first-line, combination therapy (BB + CCB, disopyra-
mide + BB, disopyramide + CCB, or disopyramide + BB
Hypertrophic cardiomyopathy (HCM) is a chronic, progres- + CCB) as second-line, and invasive procedures such as

sive myocardial disorder defined by left ventricular (LV)  septal reduction therapy for patients refractory to pharma-
hypertrophy with a reported disease prevalence of one case  cotherapy. However, BB have notable limitations in patients
per 1250 people in the general population [1, 2]. Approxi-  Wwith symptomatic oHCM, and patients do not uniformly
mately two-thirds of diagnosed HCM cases are obstruc- experience relief from symptoms [6], and real-world stud-
tive HCM (oHCM) [3], with an estimated 50% of patients ies have reported that a low percentage of oHCM patients
being symptomatic [4]. For symptomatic oHCM, standard  are receiving disopyramide [7, 8].
treatment traditionally consists of pharmacotherapy with A novel class of agents, cardiac myosin inhibitors, is
beta-blockers (BB) or calcium channel blockers (CCB) being studied to modify disease expression and outcomes
for patients with symptomatic oHCM [9-11]. Most recently,
aficamten significantly improved exercise capacity com-
04 Michael Butzner pared with placebo and was consistent across all prespeci-
mbutzner @cytokinetics.com fied subgroups reflective of patient baseline characteristics
and treatment strategies, including patients receiving or not
receiving background BB therapy [12]. Regarding these new
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For symptomatic obstructive hypertrophic cardiomyo-
pathy (oHCM), limited evidence exists on healthcare
resource utilization (HRU) and cost for patients with
symptomatic oHCM by treatment categories.

Among 7334 patients with symptomatic oHCM, all-
cause HRU and costs were high for most patients, but
greater for those treated initially with combination
therapy.

These findings show significant differences exist for
HCM-related HRU [outpatient visits, urgent care (UC)
visits, pharmacy] and costs [total cost, outpatient costs,
emergency room (ER) cost, pharmacy cost], describing
the economic burden endured by patients as a result of
their HCM.

treatments emerging for patients with symptomatic oHCM,
it is timely to assess the economic burden of current first-
and second-line therapy for this disease. Previous studies
have outlined the economic burden for patients with symp-
tomatic oHCM [13, 14], but there is limited evidence on
healthcare resource utilization (HRU) and cost for patients
with symptomatic oHCM by pharmacotherapy. Therefore,
we sought to determine whether HRU and costs vary by
initial treatment in symptomatic oHCM, and whether com-
bination therapy is associated with higher HRU and costs
than monotherapy.

2 Methods
2.1 Data Source and Study Design

This is a retrospective analysis of longitudinal medical and
pharmacy claims data from the Symphony Integrated Data-
verse (IDV) database. The IDV contains prescription, medi-
cal, and hospital claims across the USA for all healthcare
insurance types, including over 10 billion deidentified pre-
scriptions claims linked to over 280 million unique patients.
These prescription drug claims are linked to hospital and
physician practices claims with medical procedure [i.e., cur-
rent procedural terminology (CPT) and International Classi-
fication of Disease Tenth Revision (ICD-10)] for nearly 180
million patients. The study was carried out from 1 January
2016 to 30 June 2021, including the baseline period (for
demographic and clinical information), the index period
(to identify eligible patients), and the follow-up period
(for study outcomes). Patients were identified during the
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identification period from 1 January 2017 to 30 April 2021,
with the first HCM diagnosis being considered the index
diagnosis date, and a pre-index period of 12 months (Fig. 1).
Index treatment date was defined as the first treatment with a
BB, CCB, or disopyramide after diagnosis date. The claims
data in this study were de-identified in compliance with the
Health Insurance Portability and Accountability Act, and
thus this study did not require approval from an institutional
review board. The data underlying this article are available
in the article in its entirety.

2.2 Patient Selection, Characteristics, and Study
Outcomes

The patient population for this study consisted of adult (age
> 18 years at index treatment date) patients with sympto-
matic oHCM identified from the Symphony IDV database.
To focus on the differences in economic burden by initial
therapy, only patients receiving a pharmacotherapy were
included. Patients with oHCM who met the following cri-
teria were included in this study (1) > two claims of 0HCM
(ICD-10 diagnosis code: 142.1) at least 30 days apart, or (2)
one diagnosis of HCM (ICD-10 diagnosis code: 142.2) along
with either a diagnosis of oHCM (ICD-10 diagnosis code:
142.1) at least 30 days apart or a septal reduction therapy
procedure any time after HCM diagnosis. The full patient
selection criteria are summarized in Fig. 2. Patients with
Fabry disease and/or amyloidosis were excluded from this
analysis. Previous studies have used similar selection criteria
based on ICD-10 codes to identify patients with oHCM in
real-world data [4, 7, 8, 13—-17].

Patients were followed from their index treatment date
until the end of index treatment due to either (1) discontinu-
ation, (2) treatment switch, (3) treatment augmentation, or
(4) end of activity in the database. Treatment discontinuation
was defined as a gap of at least 60 days between the end of
the days’ supply of a prescription and the next prescription.
The discontinuation date is the last prescription date plus
its days’ supply. If the treatment comprises a monotherapy
drug class, the treatment will be considered to have been
discontinued if the drug class is discontinued. If the treat-
ment comprises a combination of drug classes, the treatment
will be considered to have been discontinued if either of the
drug classes is discontinued. A patient is considered to have
switched if (a) they start treatment with a new treatment
drug class between 30 days prior to end of the days’ supply
of the prior drug class with a 60-day gap with the current
treatment and 60 days post discontinuation. The earlier of
(a) the date prior to the start of the new treatment and (b)
end of the days’ supply with a 60-day gap will be consid-
ered the date of treatment discontinuation with the previous
treatment. A patient is considered to have their treatment
augmented if they start treatment with a new drug class more
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Fig. 1 Observation period Patient identification period (ICD-10 diagnosis codes)
i i
01/01/2017 I 04/30/2021
Index Date

(Date of first cHCM diagnosis)

Qrrrnnnnnnnnnas %—/ TLLLLLLLLIrIr S
12 months 3 months of
of pre-index post-index
enrollment enrollment

01/01/2016 «<—————— Symphony IDV claims database ——————————— > 06/30/2021

than 30 days prior to treatment discontinuation with current  considered in the follow-up duration. However, if the patient
treatment. The date prior to the start of the new treatment  died without meeting any of the other above criteria first,
will be considered the date of treatment discontinuation  they would be followed up with until their last active record
with the previous treatment. Death status is not available in ~ date.

the Symphony IDV database and could not be specifically

Fig.2 Patient selection criteria i
>2 diagnoses of oHCM (ICD-10: 142.1) >30 days apart,

OR 1 diagnosis of HCM (142.2) with 1 diagnosis of oHCM (142.1) >30 days apart,
OR SRT with HCM diagnosis in identification period

79,033 patients
>1 treatment with BB, CCB, disopyramide on or after index diagnosis date
59,625 patients

Disease activity prior to index treatment date: 12 months,
AND 3 months post index treatment date

36,406 patients
No other HCM treatment 12 months before index treatment date
16,700 patients

>18 years of age at index treatment date

16,334 patients

Diagnosis for fatigue, chest pain, syncope, dyspnea, palpitations, heart failure, pacemaker,
SRT, or procedures of interest in the 3 months before diagnosis or 3 months post diagnosis

9,645 patients

No diagnosis of Fabry disease or Amyloidosis at any time
7,334 patients

Patients with pharmacotherapy as initial treatment

7,334 patients included in this analysis
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Patient demographics and comorbidities were calculated
12 months prior to index date (excluding index date). All-
cause and HCM-related HRU and costs were evaluated by
initial treatment categories including BB, CCB, and disopyr-
amide. Combination treatments were defined by the addition
of a different treatment category occurring within 30 days
of the index treatment category. Healthcare resource utili-
zation and costs were evaluated for each healthcare setting,
defined as inpatient admissions, outpatient visits, emergency
room (ER) visits, urgent care (UC) visits, other visits, and
pharmacy costs (HCM-related prescriptions and non-HCM
related prescriptions). Emergency room and UC visits were
identified by their respective CPT codes. HCM-related out-
come variables included in this analysis were identified by
an HCM claim on the ICD-10 code in any position, with
predefined procedures and treatments based on the AHA/
ACC treatment guidelines for patients with HCM [5]. Cost
categories are reported as the charged amount billed by the
payer, except for prescriptions, which were defined as final
adjudicated costs.

2.3 Statistical Analysis

Descriptive statistics were presented as means and standard
deviation (SD), median, and interquartile range (IQR) for
continuous variables, and frequencies and proportions for
categorical and dichotomous variables. Baseline character-
istics were compared with chi-squared test for categorical
variables or Kruskal-Wallis test for continuous variables.
Differences between initial treatment categories were evalu-
ated by Kruskal-Wallis for continuous variables and chi-
squared tests for categorical variables. Generalized linear
models with a gamma distribution and log link clustered
on the patient were used to estimate per-person-per-year
(PPPY) costs, and generalized estimating equations with
a negative binomial distribution clustered on the patient
were used to estimation PPPY visits. The mean difference
in PPPY costs/visits, 95% confidence intervals (CIs), and
p-values were estimated for the patient cohort and strati-
fied by initial treatment. These estimates were evaluated for
each healthcare setting; missing or unavailable data were
not included.

3 Results

Among 7334 patients with symptomatic oHCM, 57.8%
were female with a mean age of 62.1 (14.0) years. Initial
treatment included BB (65.8%), CCB (21.1%), BB + CCB
(11.9%), or disopyramide (1.2%). Patients receiving BB as
initial therapy were younger (BB: 60.9 + 14.5 years; CCB:
65.0 + 12.6 years; BB + CCB: 63.0 + 13.0 years; disopyra-
mide: 63.3 + 12.9 years) and less were female (BB: 55.8%;
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CCB: 61.7%; BB + CCB: 60.2%; disopyramide: 68.5%;
Table 1). Additionally, 87.2% were prescribed monotherapy
and 11.8% combination therapy. Regardless of treatment,
the majority of patients resided in the South (35.1%; p =
0.0018) and had Medicare coverage (43.0%; p < 0.0001).
There were significant differences in comorbidities across
the initial treatment groups, most notably stroke, diabetes,
renal failure, hypertension, and chronic pulmonary disease
(all p < 0.0001).

There were no significant differences in total all-cause
incurred healthcare costs across treatment groups, but the
greatest costs were contributed to BB + CCB combination
therapy (p = 0.0719; Fig. 3a): BB: $47,029; CCB: $42,142;
disopyramide: $27,007; and BB + CCB: $54,024. Irrespec-
tive of treatment, outpatient visits contributed the most to
overall costs. Outpatient visits were the main driver of HRU
and varied by initial treatment: BB: 11.0; CCB: 10.5; BB +
CCB: 12.1; and disopyramide: 7.2 (p = 0.0196; Fig. 3b).
Urgent care visits were more frequent than inpatient visits
(mean: 5.4 and 0.83 PPPY, respectively). Overall, there were
significant differences in all-cause HRU for hospitalizations,
ER visits, outpatient visits, and all-cause costs including ER
and UC costs (Table 2).

For HCM-related costs, there were significant differences
in total costs among the total cohort (p = 0.0156), with the
greatest cost contributed to patients receiving disopyramide:
$16,646 ($7213-$38,413). Disopyramide also had the great-
est pharmacy cost ($1846, p < 0.0001), followed by BB +
CCB ($606), BB ($350), and CCB alone ($346). Significant
differences were also seen in HCM-related OP and ER cost
(Table 3). Across initial treatment groups, there were sig-
nificant differences in HCM-related HRU for outpatient (p
= 0.0233) and UC visits, and prescription fills (p < 0.0001).

4 Discussion

This is the first study, to our knowledge, to utilize a national
database of medical and pharmacy claims to evaluate
whether HRU and costs vary by initial treatment in sympto-
matic oHCM, and to assess the total cost of care for patients
with symptomatic oHCM across utilization categories,
beyond the scope of the price of a pharmacotherapy. We
report several benchmark findings on the burden of current
medical therapy for symptomatic o0HCM. The majority of
patients were prescribed monotherapy, with older patients
and more female patients receiving combination therapy.
Combination therapy also was associated with greater all-
cause HRU and costs for patients with symptomatic oHCM,
which were driven by outpatient utilization and costs.
Across treatment categories, there were significant differ-
ences in all-cause HRU including ER, UC, and pharmacy
utilization, and costs for hospitalization, outpatient, ER, and
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Table 1 Patient baseline characteristics

Total (n = 7334) BB alone (n = 4826) CCB alone BB + CCB (n = 875) Disopyramide p-value
(n=1544) (n=2389)
Female, n (%) 4236 (57.8) 2695 (55.8) 953 (61.7) 527 (60.2) 61 (68.5) < 0.0001
Age in years, mean 62.1 (14.0) 60.9 (14.5) 65.0 (12.6) 63.0 (13.0) 63.3 (12.9) < 0.0001
(SD)
18-34 401 (5.5) 318 (6.6) 50 (3.2) 30 (3.4) 334
35-44 498 (6.8) 365 (7.6) 67 (4.3) 61 (7.0) 5(5.6)
45-54 989 (13.5) 708 (14.7) 159 (10.3) 111 (12.7) 11 (12.4)
55-64 1762 (24.0) 1162 (24.1) 351 (22.7) 231 (26.4) 18 (20.2)
65+ 684 (50.2) 2273 (47.1) 917 (59.4) 442 (50.5) 52 (58.4)
Index treatment year, n (%) 0.3287
2017 1439 (19.6) 937 (19.4) 322 (20.9) 160 (18.3) 20 (22.5)
2018 1707 (23.3) 1156 (24.0) 345 (22.3) 189 (21.6) 17 (19.1)
2019 1806 (24.6) 1189 (24.6) 382 (24.7) 219 (25.0) 16 (18.0)
2020 1516 (20.7) 970 (20.1) 317 (20.5) 206 (23.5) 23 (25.8)
2021 866 (11.8) 1688 (19.6) 513 (18.6) 423 (19.2) 34 (24.2)
Region, n (%) 0.0018
Northeast 1805 (24.6) 1193 (24.7) 344 (22.3) 241 (27.5) 27 (30.3)
Central 1925 (26.2) 1323 (27.4) 378 (24.5) 206 (23.5) 18 (20.2)
South 2577 (35.1) 1659 (34.4) 578 (37.4) 313 (35.8) 27 (30.3)
West 1007 (13.7) 635 (13.2) 242 (15.7) 114 (13.0) 16 (18.0)
Unknown 20 (0.3) 16 (0.3) 2(0.1) 1(0.1) 1(1.1)
Insurance, n (%) < 0.0001
Cash 430 (5.9) 266 (5.5) 104 (6.7) 46 (5.3) 14 (15.7)
Commercial 418 (5.7) 286 (5.9) 80 (5.2) 45 (5.1) 7(7.9)
Employer group 680 (9.3) 477 (9.9) 130 (8.4) 62 (7.1) 11 (12.4)
Medicaid 1005 (13.7) 662 (13.7) 196 (12.7) 139 (15.9) 8 (9.0)
Medicare 3157 (43.0) 1988 (41.2) 721 (46.7) 424 (48.5) 24 (27.0)
Pharmacy benefit 664 (9.1) 460 (9.5) 129 (8.4) 69 (7.9) 6 (6.7)
manager
Unspecified 929 (12.7) 652 (13.5) 180 (11.7) 80 (9.1) 17 (19.1)
Other” 51(0.7) 35(0.8) 4(0.2) 10 (1.1) 2(2.2)
Time from first diagnosis to index treatment, days < 0.0001
Mean (SD) 448.1 (466.1) 419.7 (462.4) 510.8 (471.4) 489.1 (465.6) 500.2 (443.3)
Median (IQR) 323.5(698.0) 272.5 (663.0) 405.5 (733.5) 389.0 (698.0) 407.0 (559.0)
Follow-up period, days < 0.0001
Mean (SD) 296.3 (349.1) 316.0 (358.5) 258.9 (332.0) 270.0 (328.5) 132.2 (152.3)
Median (IQR) 147.0 (341.0) 168.0 (381.0) 113.0 (279.5) 126 (294) 70.0 (143.0)
Comorbidities, n (%)
Atrial fibrillation 1747 (23.8) 1098 (22.8) 397 (25.7) 225 (25.7) 27 (30.3) 0.0195
Atrial flutter 323 (4.4) 206 (4.3) 81 (5.2) 32(3.7) 4.(4.5) 0.2645
Ventricular fibril- 52(0.7) 38 (0.8) 6(0.4) 7(0.8) 1(1.1) 0.3927
lation
Ventricular tachy- 544 (7.4) 384 (8.0) 91 (5.9) 62 (7.1) 7(7.9) 0.0594
cardia
Supraventricular 367 (5.0) 245 (5.1) 79 (5.1) 38 (4.3) 5(5.6) 0.8085
tachycardia
Chronic pulmonary 1891 (25.8) 1130 (23.4) 488 (31.6) 254 (29.0) 19 (21.3) < 0.0001
disease
Hypertension 4959 (67.6) 1804 (37.4) 723 (46.8) 432 (49.4) 30 (33.7) < 0.0001
Congestive heart 2777 (37.9) 1778 (36.8) 588 (38.1) 370 (42.3) 41 (46.1) 0.0074
failure
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Table 1 (continued)

Total (n = 7334) BB alone (n = 4826) CCB alone BB + CCB (n = 875) Disopyramide p-value
(n =1544) (n=289)
Renal failure 1034 (14.1) 573 (11.9) 264 (17.1) 187 (21.4) 10 (11.2) < 0.0001
Obesity 1595 (21.7) 1029 (21.3) 332 (21.5) 215 (24.6) 19 (21.3) 0.1971
Diabetes 1788 (24.4) 1086 (22.5) 406 (26.3) 281 (32.1) 15 (16.9) < 0.0001
Valvular disease 2728 (37.2) 1845 (38.2) 541 (35.0) 300 (34.3) 42 (47.2) 0.0065
Stroke 366 (5.0) 203 (4.2) 101 (6.5) 60 (6.9) 2(22) < 0.0001
Dyslipidemia 3707 (50.5) 2374 (49.2) 830 (53.8) 465 (53.1) 38 (42.7) 0.0023
Coronary artery 2169 (29.6) 1401 (29.0) 448 (29.0) 302 (34.5) 18 (20.2) 0.0019
disease
*QOther insurance includes processors, third-party, and workers compensation
Fig.3 All-cause a healthcare (a)
costs and b HRU by index treat- Z 60
ment choice. Pharmacy visits B I Total
are defined as the total number R 507 H BB
of prescriptions per person per = 40+ W CCB
year. PPPY per person per year. '5 304 M BB+ CCB
* + >
p <0.0001. "p < 0.05 .§ 20 B Disopyramide
3
= 104
g
]

Total Cost

Hospitalization*

pharmacy—which increase with combination BB + CCB
therapy. Significant differences also exist for disease-specific
HCM-related HRU (outpatient visits, UC visits, and phar-
macy) and costs (total cost, outpatient costs, ER cost, and
pharmacy cost).

While there are no recent studies to directly compare
with the present study, we expand upon recent real-world
evidence studies that report on the economic burden of
symptomatic oHCM [4, 15, 16]. Previous studies have
shown the frequent use of first- and second-line therapy for
symptomatic oHCM [7, 8, 13], suggesting the escalation
of treatment contributes to an increased economic burden
for patients [17]. Desai et al. (2023) reported that, among
oHCM patients who are symptomatic, they present with
a high comorbidity burden and resource utilization due to
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Hospitalization

Emergency
Room Visits*

Emergency Urgent Care* Outpatient Pharmacy*
Room™
Il BB
Il CCB
M BB +CCB
M Disopyramide
I Total
Urgent Care Outpatient™ Pharmacy*

Visits

frequent echocardiograms, ER visits, and hospitalizations
[17]. Similarly, the present study reported a significant bur-
den of comorbidities at initial treatment, and high resource
utilization and costs over the disease course, but they were
driven by outpatient utilization. We expand upon this previ-
ous study [17] to show that there are significant differences
in HRU, and costs based on initial treatment, with greater
economic burden for those treated initially with BB + CCB
combination therapy.

Furthermore, for patient’s refractory to pharmacotherapy,
septal reduction therapy is utilized in ~ 20% of sympto-
matic patients with New York Heart Association Functional
Class III through IV patients [5, 18]. While septal reduction
therapy has demonstrated efficacy in providing symptom
relief and long-term survival similar to that in the general
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Table 2 All-cause HRU and costs by index treatment choice

Total (n = 7334) BB alone (n = 4826) CCB alone BB + CCB Disopyramide p-Value
(n = 1544) (n=875) (n=289)
All-cause total cost”, $46,628 ($43,172—  $47,029 ($42,673—  $42,142 ($35,906—  $54,024 ($44,104—  $27,007 ($15,166— 0.0719
$ PPPY (95% CI) 50,362) 51,830) 49,461) 66,176) 48,095)
All-cause related hospitalizations
Patients with 1526 (20.8%) 1032 (21.4%) 277 (17.9%) 213 (24.3%) 4 (4.5%)
hospitalizations,
n (%)
Number of hospi- 0.5 (0.47-0.53) 0.47 (0.44-0.5) 0.48 (0.42-0.55) 0.7 (0.58-0.84) 0.12 (0.05-0.32) < 0.0001
talizations, PPPY
(95% CI)
Hospitalization $2700 ($2409- $2545 ($2219- $2614 ($2003— $3558 ($2612- $4591 ($670- 0.2496
cost, $ PPPY 3026) 2918) 3411) 4847) $31,455)
95% CI)
Length of stay, 4.80 (4.46-5.17) 4.69 (4.32-5.09) 5.11 (4.01-6.51) 4.96 (4.30-5.72) 3.00 (1.79-5.03) 0.2784
mean per hospi-
talization (95%
CI)
All-cause outpatient visits
Patients with 5690 (77.6%) 3842 (79.6%) 1122 (72.7%) 672 (76.8%) 54 (60.7%)
outpatient visits,
n (%)
Number of outpa-  11.01 (10.6-11.44)  11.04 (10.53-11.58) 10.48 (9.7-11.31) 12.14 (10.8-13.64)  7.23 (5.11-10.22) 0.0196
tient visits, PPPY
(95% CI)
Outpatient cost, $  $33,375 ($30,12— $34,289 ($30,185—  $29,469 ($23,764—  $36,548 ($27,562—  $17,348 ($8,728- 0.1525
PPPY (95% CI) 36,972) 38,951) 36,543) 48,462) 34,478)
All-cause emergency room Visits
Patients with ER 1709 (23.3%) 1163 (24.1%) 317 (20.5%) 224 (25.6%) 5(5.6%)
visits, n (%)
Number of ER 0.83 (0.77-0.9) 0.82 (0.74-0.9) 0.84 (0.71-1) 0.94 (0.79-1.12) 0.17 (0.07-0.4) 0.0018
visits, PPPY (95%
CI)
ER cost, $ PPPY  $1749 ($1598- $1757 ($1565- $1627 ($1363— $1980 ($1588- $503 ($198-1276) 0.0332
(95% CI) 1914) 1974) 1942) 2468)
All-cause urgent care visits
Patients with UC 4,848 (66.1%) 3306 (68.5%) 950 (61.5%) 549 (62.7%) 43 (48.3%)
visits, n (%)
Number of UC 5.40 (5.25-5.55) 5.44 (5.26-5.63) 5.33 (5-5.68) 5.38 (4.95-5.85) 4.0 (2.89-5.54) 0.3060
visits, PPPY
(95% CI)
UC cost, $ PPPY  $1376 ($1329- $1398 ($1342- $1332 ($1217- $1364 ($1237- $832 ($598-1157) 0.0182
(95% CI) 1424) 1456) 1458) 1503)

CI confidence interval, ER emergency room, HCM hypertrophic cardiomyopathy, PPPY per person per year, UC urgent care

“Total cost does not equal the sum of the components, because each component was modeled separately, and the cost that could not be classified

into a setting are not listed in the table

population, recent studies show that patients experience an
array of complications post septal reduction therapy, includ-
ing atrial fibrillation, heart failure, and cardiovascular hos-
pitalization [19-21]. A recent analysis also reported that
the utilization of septal reduction therapy leads to increased
economic burden for patients with symptomatic o0HCM [14],
along with requiring the subsequent need for first-line phar-
macotherapy post-procedure as well [8, 22]. However, the

rationale for continued medication use post septal myectomy
is unclear and requires further investigation [22].

The progression of the disease course of symptomatic
patients and the escalation of these recommended pharma-
cotherapies may suggest the lack of effectiveness of these
treatments. In the recent update to HCM guidelines, recom-
mendation was made for discouragement of combination
BB + CCB therapy as it is unsupported by current clinical
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Table 3 HCM-related HRU and costs by index treatment choice

Total (n = 7334)

BB alone (n = 4826)

CCB alone
(n = 1544)

BB + CCB
(n = 875)

Disopyramide
(n=89)

p-Value

HCM-related total
cost”, $ PPPY
(95% CI)

HCM-related hospitalizations

599 (8.2%)

$14,153 ($13,089—
15,303)

Patients with
hospitalizations,
n (%)

Number of hospi-
talizations, PPPY
(95% CI)

Hospitalization
cost, $ PPPY
(95% CI)

Length of stay,
mean per hospi-
talization (95%
CI)

HCM-related outpatient visits
3503 (47.8%)

0.15 (0.14-0.17)

491 (4.29-5.63)

Patients with
outpatient visits,
n (%)

Number of outpa-
tient visits, PPPY
(95% CI)

Outpatient cost, $ $10,536 ($9572—

PPPY (95% CI) 11,597)

HCM-related emergency room visits

Patients with ER 558 (7.6%)
visits, n (%)

Number of ER
visits, PPPY
(95% CI)

ER cost, $ PPPY
(95% CI)

HCM-related urgent care visits
Patients with UC 3247 (44.3%)
visits, n (%)
Number of UC
visits, PPPY
(95% CI)

UC cost, $ PPPY
(95% CI)

HCM-related pharmacy
7334 (100%)

3.65 (3.49-3.83)

0.22 (0.19-0.25)

$466 ($400-542)

2.25 (2.17-2.34)

$633 ($605-662)

Patients with
at least one
pharmacy record,
n (%)

Number of phar-
macy record,
PPPY (95% CI)

Pharmacy cost, $
PPPY (95% CI)

$394 ($369-420)

$1421 ($1215-1661)

14.28 (14.04-14.52)

$14,881 ($13,552—
16,341)

415 (8.6%)

0.15 (0.13-0.16)

$1430 ($1191-1718)

5.11 (4.27-6.12)

2478 (51.3%)

3.87 (3.654.1)

$11,238 ($10,028—
12,594)

384 (8.0%)

0.22 (0.19-0.26)

$482 ($400-581)

2298 (47.6%)

2.35(2.24-2.46)

$671 ($634-709)

4,826 (100.0%)

13.12 (12.86-13.39)

$350 ($322-382)

$10,792 ($9054—
12,865)

102 (6.6%)

0.14 (0.11-0.17)

$1299 ($864-1952)

4.89 (3.93-6.10)

607 (39.3%)

2.99 (2.7-3.32)

$7688 ($6209—
9519)

92 (6.0%)

0.19 (0.14-0.25)

$339 ($241-478)

565 (36.6%)

1.92 (1.75-2.11)

$514 (8465-568)

1544 (100.0%)

12.53 (12.13-12.94) 23.92 (23.02-24.85)

$346 ($309-387)

$14,665 ($11,624—
$18,503)

80 (9.1%)

0.20 (0.15-0.25)

$1411 ($970-2053)

4.00 (3.43-4.67)

386 (44.1%)

3.59 (3.19-4.04)

$10,495 ($7765—
14,185)

81 (9.3%)

0.25(0.19-0.34)

$616 (§419-907)

357 (40.8%)

2.30 (2.05-2.59)

$627 ($551-714)

875 (100.0%)

$606 ($510-719)

$16,646 ($7213—
$38,413)

2(2.2%)

0.06 (0.01-0.22)

$4521 ($646-

31,624)

3.00 (1.19-7.56)

32 (36.0%)

2.64 (1.83-3.8)

$9438 ($4216—
21,126)

1(1.1%)

0.03 (0-0.23)

$100 ($14-699)

27 (30.3%)

1.59 (1.12-2.27)

$369 ($254-537)

89 (100.0%)

11.46 (10.02-13.1)

$1846 ($1460—
2335)

0.0156

0.0810

0.6702

0.1398

< 0.0001

0.0233

0.1219

0.0501

0.0005

< 0.0001

< 0.0001

< 0.0001

CI confidence interval, ER emergency room, HCM hypertrophic cardiomyopathy, PPPY per person per year, UC urgent care

“Total cost does not equal the sum of the components, because each component was modeled separately, and the cost that could not be classified

into a setting are not listed in the table
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evidence [23]. In this present analysis, we found that ~12%
of patients with symptomatic o0HCM received combination
BB + CCB therapy as index treatment. While the use of
combination therapy as index treatment is most likely due
to patients being treated for other cardiovascular comorbidi-
ties, it is noteworthy to mention, as the combination group
incurred the highest total cost and number of pharmacy visits.
These increased costs and HRU may be offset for patients
with symptomatic oHCM due to novel therapies being evalu-
ated in patients with symptomatic oHCM, including cardiac
myosin inhibitors mavacamten and aficamten. The 2023
European guidelines recommend cardiac myosin inhibitors
(mavacamten) as a second-line therapy when BBs, CCBs,
and/or disopyramide are poorly tolerated or ineffective [24].
Notably, for patients receiving combination therapy, reduc-
tion in utilization may be most impacted by earlier use of
cardiac myosin inhibitors, which is being evaluated in the
MAPLE-HCM trial, an ongoing randomized controlled trial
assessing aficamten compared with metoprolol as first-line
therapy for patients with oHCM.

This study provides real-world evidence on the HRU, and
costs associated current standard of care pharmacotherapy in
a large cohort of patients with symptomatic oHCM from a
nationwide all-payer database. These findings highlight the
need for novel treatments, such as cardiac myosin inhibitors,
to reduce the economic burden of and need for combination
therapy for patients with symptomatic o0HCM. Considering
the majority of patients with symptomatic oHCM in this
study had Medicare healthcare coverage, future research is
warranted to evaluate the economic impact of these emerg-
ing pharmacotherapies on the resource utilization and cost
of care for patients with symptomatic oHCM.

5 Limitations

This study is subject to several limitations, which are
common across claims database analyses. The diagnoses,
comorbidities, HRU, and costs of patients with HCM were
identified on the basis of ICD-10-CM diagnosis codes. The
presence of a diagnosis code on a medical claim does not
necessarily indicate a positive presence of disease because
the medical record may have been incorrectly coded or
included as a rule-out criterion rather than the actual disease.
Also, diagnosis codes only signify the presence of the dis-
ease and do not detail the characteristics or the nature of the
disease as you would find in electronic medical record data.
This limitation was overcome by requiring eligible patients
to have at least two claims with diagnosis codes for HCM. It
was also ensured that generic codes, such as codes for “other
cardiomyopathy” and “unspecified cardiomyopathy,” which

could be used for HCM, were not included in the identifica-
tion of HCM patients for the study.

Diagnosis codes were used to identify patients with
symptomatic oHCM, and a combination of symptoms,
comorbidities, and procedures was used to identify sympto-
matic oHCM in this study. Since the claims database does
not have a record of all symptoms of a patient, and some of
the symptoms could be attributed to comorbidities, there is
the possibility of difference in actual proportion of patients
with symptomatic oHCM and the estimates in this study.
The Symphony IDV database does not include death status,
patient demographic data such as race/ethnicity, socioeco-
nomic status, annual household income, rural versus urban
geography, education level, and other socioeconomic factors.
Future research should focus on these social determinants
of health and evaluate whether disparities in HRU and cost
exist based on index treatment strategies in patients with
HCM. Additionally, access to pharmacy data in the data-
base was limited to HCM-related pharmacotherapies; thus,
all-cause pharmacy includes the same medications as HCM-
related, and evaluating additional pharmacotherapies [such
as auriculoventricular (AV) nodal blocking agents] discussed
in the most recent HCM guidelines was not possible. This
analysis was not adjusted for any baseline or patient charac-
teristics, and the results should be interpreted as such. Lastly,
the definition of costs in this analysis was costs meaning
the amount billed by the payer. This may not be reflective
of what a patient pays for their cost of care, but what the
charged amount is by payer in the US healthcare system.

6 Conclusion

In this large, US-based cohort of treatment-naive patients
with symptomatic oHCM, initial therapy was most com-
monly BB and CCB monotherapy, but a substantial minor-
ity received combination medical therapy. All-cause HRU
and costs were high for most patients, but greater for those
treated initially with combination therapy. These findings
show significant differences exist for HCM-related HRU
(outpatient visits, UC visits, and pharmacy) and costs (total
cost, outpatient costs, ER cost, and pharmacy cost), describ-
ing the economic burden endured by patients as a result of
their HCM. Further research is needed to understand the
impact of emerging pharmacotherapies on the cost of care
for patients with symptomatic oHCM.
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