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Objective: To examine the association between initiating first-line (1L) monotherapy with
eslicarbazepine acetate (ESL) vs a generic antiseizure drug (ASD) and healthcare resource
utilization (HCRU) and charges in adults with treated focal seizures (FS).

Methods: This was a retrospective analysis of Symphony Health’s Integrated Dataverse®
open-source claims data. Two cohorts were identified as having initiated 1L monotherapy
with ESL or literature-defined generic ASDs. Linear regression models with person fixed
effects and inverse probability treatment weights assessed the relative additional changes in
HCRU and charges among patients who received ESL compared to generic ASD.

Results: A total of 250 and 43,220 patients initiated ESL (48.3 years; 57.2% female) or
a generic ASD (54.5 years; 58.1% female), respectively. Compared to patients initiating
a generic ASD, patients treated with ESL had additional reductions of 11.8 percentage points
in the likelihood of any all-cause outpatient visits (P<0.001), 7.4 percentage points in the
likelihood of any emergency department (ED) visits (P=0.013), and 22.7 percentage points in
the likelihood of any FS-related outpatient visits (P<0.001). Patients initiating ESL had
greater reductions in mean charges for all-cause medical ($2620; P=0.002), outpatient
($1995; P=0.005), and non-FS-related medical ($2708; P<0.001) services. Patients initiating
ESL had greater relative increases in mean total prescription ($1368; P<0.001) and ASD-
related prescription ($1636; P<0.001) charges, but greater relative reductions in non-ASD
prescription ($269; P=0.032) charges. The increases in prescription charges were of a lower
magnitude than the decreases in medical charges.

Conclusion: Initiation of ESL as 1L monotherapy was associated with statistically
significantly greater reductions in any use of several all-cause and FS-related services,
number of visits, and charges compared to initiation of a generic ASD as 1L mono-
therapy in patients with FS. Initiation of a generic ASD as 1L monotherapy was
associated with significantly smaller increases in total prescription charges and ASD-
related prescription charges.

Keywords: eslicarbazepine acetate, focal seizures, healthcare resource utilization, medical
charges

Background

In the United States (US), the estimated prevalence of active epilepsy is 1.2%,
including approximately 3 million adults aged 18 years or older.' Focal seizures
(FS) constitute an estimated 60% of epilepsy cases.”>
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Multiple antiseizure drugs (ASDs), classified as first- (phe-
nytoin, valproate, carbamazepine [CBZ], clobazam), second-
(gabapentin, lacosamide, lamotrigine [LTG], levetiracetam
[LEV], oxcarbazepine, rufinamide, tiagabine, topiramate, vig-
abatrin, zonisamide), or third-generation (eslicarbazepine acet-
ate [ESL], brivaracetam, perampanel)*® ® drugs, are available
to treat epilepsy. LEV, a second-generation ASD, is the first-
line (1L) standard of care ASD therapy in the US for FS.%'°
Third-generation ASDs are typically used in later lines of
therapy for refractory FS,"' but may be applicable earlier in
treatment due to better tolerability, milder adverse effects,
fewer drug interactions, and improved pharmacokinetic char-
acteristics compared to first- or second-generation ASDs.°

ESL, a third-generation ASD, is approved by the US
Food and Drug Administration (FDA) for the treatment of
FS in adult patients and pediatric patients ages 4 years and
older.'? Clinical efficacy and safety of ESL as an adjunc-
tive therapy or monotherapy for FS have been demon-
strated in several pivotal trials.">™'® In a real-world
clinical setting, an open-label, Phase IV study demon-
strated efficacy and tolerability of ESL in FS as first
adjunctive therapy with LEV or LTG.'”'8

ESL may also have clinical benefits in the 1L setting.
Treatment with sodium channel-blocking ASDs, a class of
which ESL is a member,'' improved 6-month seizure free-
dom and achieved lower rates of an addition of or a switch
to a second ASD compared to LEV in newly treated
patients with FS." Once-daily ESL was non-inferior to
twice-daily, controlled-release CBZ monotherapy for sei-
zure-freedom rates in newly diagnosed patients with FS
over a 1-year treatment duration.”® Use of ESL as initial
monotherapy, switching to ESL from CBZ or oxcarbaze-
pine, or conversion to ESL monotherapy after >1 ASD,
was associated with a >50% reduction in seizure frequency
in 82.0%, 79.7%, and 83.0% of the patients at 3, 6, and 12
months of follow-up, respectively.?'

Epilepsy incurs substantial healthcare resource utiliza-
tion (HCRU) and costs.>** Direct and indirect costs are
higher for patients with epilepsy than controls without the
disease.”>?> Epilepsy-related direct annual costs are
higher in patients with treatment-refractory or uncontrolled
epilepsy compared to patients who are treatment-
responsive and stable.*®

Prior literature demonstrates better outcomes among
patients who initiated second- or third-generation ASDs rela-
tive to those who initiated first-generation ASDs. In adults
with epilepsy or those who lacked an epilepsy diagnosis but
received >1 prescription for an FDA-approved ASD, second-

generation ASDs reduced the frequency of epilepsy-related
hospitalizations compared to first-generation ASDs.”’ In
adults with FS, all-cause and FS-related HCRU and charges
were significantly reduced following initiation of ESL mono-
therapy both as 1L treatment or as first adjunctive regimen.28
However, data comparing economic outcomes following
initiation of third-generation ASDs as 1L treatment vs stan-
dard of care (ie, generic ASDs) are lacking. The objective of
the present study was to study the association between start-
ing 1L monotherapy with ESL vs a generic ASD on HCRU
and charges among adult patients with treated FS.

Methods
Data Source

The analysis used administrative claims data extracted
from Symphony Health’s Integrated Dataverse (IDV®;
hereafter referred to as the database), which is a national
open-source database of pharmacy claims, physician office
medical claims, and hospital claims across a broad range
types,
Medicaid, and self-pay/uninsured. The database contains

of payer including commercial, Medicare,
information on an estimated 274 million active patients,
including longitudinal data on medical resource use, diag-
noses, procedures, prescription fills, and charges for visits
to covered providers. The data are de-identified in com-
pliance with the Health Insurance Portability and
Accountability Act. Therefore, this study did not constitute
Human Subjects Research,*” and review by an institutional

review board was not required.

Study Design

This retrospective, longitudinal cohort study compared
a cohort of patients with FS who initiated ESL as 1L
monotherapy to a cohort of patients with FS who initiated
a generic ASD as 1L monotherapy. Index date was the date
of their earliest claim for ESL or a generic ASD. The study
period was April 1, 2015, to June 30, 2018. A longitudinal
panel data approach was used, with a person-specific per-
iod of 90 consecutive days as the unit of analysis. The
baseline period was defined as the 90-day period immedi-
ately prior to the index date. The follow-up period was
defined as at least one and up to four consecutive 90-day
periods immediately following the index date. Changes in
HCRU and charges from 90 days before to up to 360 days
after 1L monotherapy initiation were compared between
patients on ESL vs a generic ASD (Figure 1).
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Figure | Study design.

Abbreviations: ASD, antiseizure drug; ESL, eslicarbazepine acetate; Rx, prescription.

Study Population
This study included patients with treated FS with no evi-
dence of ASD utilization prior to their index date. Patients
qualified for one of two mutually exclusive cohorts: those
who initiated ESL as 1L monotherapy and those who
initiated a generic ASD as 1L monotherapy. The generic
ASD cohort comprised patients with >1 dispensed phar-
macy claim for the 1L ASDs most commonly used in
clinical practice in the US, as reported in the published
literature. These ASDs were identified in a retrospective
database analysis using a data-driven approach and
included LEV, phenytoin, valproic acid, LTG, oxcarbaze-
pine, topiramate, gabapentin, ethosuximide, phenobarbital,
and clonazepam.'®

Other key sample selection criteria were: 1) US resi-
dence; 2) >1 one medical claim with an FS diagnosis code
(International Classification of Diseases, Ninth Revision,
Clinical Modification [ICD-9-CM]) diagnosis codes
345.4x or 345.5x or ICD-10-CM diagnosis codes G40.1x
or G40.2x); 3) no claim for an ASD prior to their index
date; 4) index ASD (ESL or a generic ASD) was a new
prescription; 5) no other ASD claim on the index date; 6)
>180 days between the start of data coverage (April 1,
2015) and the index date; 7) >18 years old on the index
date (assuming a birth date of July 1 because only
birth year was available); 8) >1 medical claim with an
FS diagnosis before or within 360 days after their index
date; 9) >1 medical claim and at least one prescription
drug claim during the 180 days prior to the index date; 10)
no diagnoses indicating active pregnancy (ICD-9-CM
codes: V22.x, V23.xx, 630-679.xx; ICD-10-CM codes:

Z733*-736*000*—-099%*) during the 180 days prior to the
index date; 11) >1 medical claim and >1 prescription drug
claim at any time following the index date; and 12) >90
days between the index date and the end of data coverage
(June 30, 2018).

Study Measures

Baseline Characteristics

Demographic characteristics were measured during the
baseline period and included age, gender, and region
(Midwest, Northeast, South, West).

Clinical characteristics included comorbidities and
ASD-related characteristics. Comorbidities were measured
during the baseline period based on the presence of at least
one medical claim with a diagnosis code for alcohol/drug
dependence, anoxic brain injury, atherosclerosis, bipolar
disorder, brain tumor, cerebrovascular disease, central ner-
vous system infections, chronic obstructive pulmonary
disease, cognitive impairment, congestive heart failure,
dementia, diabetes with and without complications, drug
dependence, falls and fractures, hemiplegia/paraplegia,
hypertension, hyponatremia, intellectual disabilities,
major depressive disorder, mild liver disease, myocardial
infarction, nervous system neoplasms, Parkinson disease,
peptic ulcer disease, peripheral vascular disease, preg-
nancy, rheumatic disease, schizophrenia, sleep apnea, and
traumatic brain injury (diagnosis codes are available from
the authors on request).

ASD-related characteristics were measured on the
index date and included patient copay, payer type (com-
mercial, Medicaid, Medicare, other), and calendar year of
index date.
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HCRU and Charges in the Baseline and Follow-Up
Periods

All-cause and FS-related inpatient, emergency department
(ED), outpatient hospital, and office visits were measured
for each patient-block during the baseline and follow-up
periods. Claims were categorized by place of service. Each
HCRU category was presented as the proportion of
patients with >1 HCRU visit of each type. The number
of visits for each type was also studied.

Charges for medical claims, ASD-related and non-
ASD-related prescription drug charges, totals for all-
cause medical charges, FS-related medical charges,
prescription drug charges, and an overall total were mea-
sured for each patient-block during the baseline and fol-
low-up periods.

All-cause HCRU and charges were calculated using all
claims, regardless of associated diagnosis codes. FS-
related HCRU and charges were calculated using claims
with a diagnosis of FS in any diagnosis position. All
dollar-denominated variables were inflated to 2018 US
dollars using the US Gross Domestic Product price index

. . 1
to account for general inflation.**

Statistical Analysis

For baseline demographic and clinical characteristics, con-
tinuous variables were expressed as means and standard
deviations (SDs). Dichotomous and categorical variables
were expressed as counts and percentages. To assess dif-
ferences between cohorts at baseline, means were com-
pared with t-tests and percentage distributions were
compared with chi-square tests.

Changes in HCRU and charge outcomes from before to
after initiation of a 1L ASD monotherapy were compared
between individuals who initiated ESL or a generic ASD
using a difference-in-differences framework. Both unad-
justed and adjusted analyses were conducted. A separate
model was run for each of the all-cause and FS-related
HCRU and charge categories.

In the unadjusted model specification, a linear regres-
sion was estimated to predict each outcome as a function
of the exposure (ESL vs generic ASD), an indicator for
whether the period was from before or after ASD initiation
(pre vs post), and their interaction. The fitted coefficient on
the interaction term was interpreted as the relative addi-
tional difference between patients who received ESL com-
pared to a generic ASD in the pre-post change in the

outcome.

The adjusted model specification extended the unad-
justed specification in two ways. First, time-invariant cov-
ariates were controlled for by adding person-specific fixed
effects, which isolated the identification of the association
between ASD initiation and outcomes to within-person
changes over time. Second, baseline covariates were
balanced between exposure groups using propensity score-
based weighting.** Balance between cohorts for each cov-
ariate was assessed via the standardized difference with
and without weighting by the odds of receiving ESL.* In
the adjusted model specification, observations were
weighted by the odds of receiving ESL. The fitted coeffi-
cients from the model were interpreted as the relative
additional change in patients who received ESL compared
to a generic ASD in the outcome.

Regression standard errors were adjusted to be robust
to heteroskedasticity and to account for multiple 90-day
periods per individual **

Statistical significance was based on two-sided tests
with 0=0.05. Statistical analyses were conducted using
SAS software version 9.4 (SAS Institute, Cary, NC) and
Stata MP software version 16.1 (StataCorp, LLC, College
Station TX).

Results

Baseline and Clinical Characteristics

A total of 250 patients who initiated ESL as 1L mono-
therapy and 43,220 patients who initiated a generic ASD
as 1L monotherapy met the study inclusion criteria (Figure
2). Twenty-two percent of the patients who initiated ESL
and 21% of the patients who initiated a generic ASD had
fewer than four 90-day periods during the follow-up.

The baseline demographic and clinical characteristics
of the patients who initiated ESL or a generic ASD are
described in Table 1. Patients who initiated ESL were
significantly younger (mean [SD] 48.3 [16.3] vs 54.5
[17.9] years; P<0.001), more frequently from the South
(51.6% vs 39.7%; P<0.001), and more frequently covered
by commercial insurance (60.0% vs 45.2%; P<0.001)
compared to patients who initiated a generic ASD.
Patients who initiated ESL were less likely to experience
brain tumors (0.8% vs 3.3%; P=0.027), congestive heart
failure (2.8% vs 5.8%; P=0.045), cognitive impairment
(4.0% vs 12.2%; P<0.001), chronic pulmonary disease
(5.2% vs 10.7%; P=0.005), cerebrovascular disease
(12.8% vs 24.0%; P<0.001), uncomplicated diabetes
(8.0% vs 14.2%; P=0.005), hypertension (18.4% vs
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Initial sample: Individuals residing in the US with =1 medical claim with a diagnosis of FS and

=1 dispensed pharmacy claim for ESL or a generic ASD

Exclusion Criteria

388,678

No ASD claim prior to index date

Earliest dispensed ASD claim coded as a new prescription
No other ASD claim on index date

26 months from the start of data coverage to the index date

=18 years of age at the index date

=1 medical claim with a FS diagnosis prior to or within 12 months after index date

21 medical claim and pharmacy claim in the 6 months prior to index date
No diagnoses indicating active pregnancy in the 6 months prior to index date
=1 medical claim and pharmacy claim any time following index date

23 months from index date to the end of data coverage

-38,196

47

©

-25,799

-19,716

-3,247

-1,574

Figure 2 Sample selection.

Abbreviations: ASD, antiseizure drug; ESL, eslicarbazepine acetate; FS, focal seizure; US, United States.

34.8%; P<0.001), hemiplegia/paraplegia (1.2% vs 4.8%;
P=0.008), peripheral vascular disease (2.0% vs 4.7%;
P=0.047), or renal disease (1.2% vs 6.1%; P=0.001) com-
pared to patients who initiated a generic ASD. Among
patients who initiated a generic ASD, LEV was the most
frequently utilized 1L therapy (55%), followed by gaba-
pentin (16%), LTG (9.1%), and topiramate (8.1%).

After weighting, all standardized differences between
patients who initiated ESL or a generic ASD were within
acceptable limits (Supplementary Table 2).>

HCRU and Associated Charges
HCRU

Results from the unadjusted linear regression model are
presented in Supplementary Table 1. Initiation of ESL as

1L monotherapy was associated with significantly larger
unadjusted reductions per 90-day period in any use of all-
cause outpatient services and FS-related outpatient ser-
vices compared to initiation of a generic ASD as 1L
monotherapy, and significantly larger reductions in number
of days of all-cause outpatient services and FS-related
outpatient services. Initiation of a generic ASD as 1L
monotherapy was associated with significantly larger
unadjusted reductions per 90-day period in any use of all-
cause inpatient hospitalization and FS-related inpatient
hospitalization and ED services compared to initiation of

ESL as 1L monotherapy, and larger reductions in number
of days of all-cause inpatient hospitalization and FS-
related inpatient hospitalization and ED services.

The difference-in-differences results from the adjusted
linear regression model are consistent with the unadjusted
results and are shown in Figure 3 and described in Table 2.
Initiation of ESL as 1L monotherapy was associated with
significantly larger adjusted reductions per 90-day period
in any use of all-cause ED services (—7.4 ppts; P=0.013)
and outpatient services (—11.8 ppts; P<0.001) and FS-
related outpatient services (—22.7 ppts; P<0.001) com-
pared to initiation of a generic ASD as 1L monotherapy.
In addition, there were larger reductions in number of days
of all-cause inpatient hospitalization (—0.25 days;
P=0.019) and outpatient services (—0.91 days; P<0.001)
and FS-related inpatient hospitalization (—0.20 days;
P=0.018) and outpatient services (—0.39 days; P<0.001).

Charges
Results from the unadjusted linear regression model are
presented in Supplementary Table 1. Initiation of ESL as

1L monotherapy was associated with significantly larger
unadjusted reductions in all-cause outpatient service
charges and non-ASD-related prescription charges.
Initiation of a generic ASD as 1L monotherapy was asso-
ciated with significantly larger unadjusted reductions in

all-cause inpatient hospitalization charges and FS-related
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Table | Baseline Demographic and Clinical Characteristics for Patients Receiving ESL and Patients Receiving Generic ASD as |L Therapy

Variable ESL (N=250) Generic ASD (N=43,220) P-value
Patient age (years), mean (SD) 48.3 (16.3) 54.5 (17.9) <0.001
Patient age category, n (%) <0.001
18-39 87 (34.8) 10,615 (24.6)
40-64 119 (47.6) 17,872 (41.4)
65+ 44 (17.6) 14,733 (34.1)
Patient gender, n (%) 0.77
Male 107 (42.8) 18,097 (41.9)
Female 143 (57.2) 25,123 (58.1)
Geographic region, n (%) <0.001
Midwest 45 (18.0) 10,595 (24.5)
Northeast 52 (20.8) 9594 (22.2)
South 129 (51.6) 17,153 (39.7)
West 24 (9.6) 5878 (13.6)
Rx payer, n (%) <0.001
Commercial 150 (60.0) 19,549 (45.2)
Medicaid 39 (15.6) 8403 (19.4)
Medicare 43 (17.2) 13,433 (31.1)
Other 18 (7.2) 1835 (4.3)
Patient copay amount™ ®, mean (SD) $82 (177) $12 (60) <0.001
Year of index date, n (%) 0.54
2015 38 (15.2) 5947 (13.8)
2016 111 (44.4) 19,695 (45.6)
2017 8l (324) 14,922 (34.5)
2018 20 (8.0) 2656 (6.2)
Comorbidities®, n (%)
Hypertension 46 (18.4) 15,019 (34.8) <0.001
Cerebrovascular disease 32 (12.8) 10,356 (24.0) <0.001
Diabetes without chronic complication 20 (8.0) 6136 (14.2) 0.005
Cognitive impairment 10 (4.0) 5268 (12.2) <0.001
Bipolar disorder 26 (10.4) 4769 (11.0) 0.75
Chronic pulmonary disease 13 (5.2) 4625 (10.7) 0.005
Major depressive disorder 22 (8.8) 3892 (9.0) 091
Sleep apnea 19 (7.6) 2457 (5.7) 0.19
Central nervous system infections Il (44) 3283 (7.6) 0.057
Falls and fractures 12 (4.8) 3100 (7.2) 0.15
Nervous system neoplasms 9 (3.6) 2617 (6.1) 0.10
Renal disease 3(1.2) 2656 (6.1) 0.001
Congestive heart failure 7 (2.8) 2488 (5.8) 0.045
Traumatic brain injury 12 (4.8) 1434 (5.6) 0.57
IL therapy, n (%) <0.001
ESL 250 (100) 0 (0)
LEV 0 (0) 23,861 (55)
Gabapentin 0 (0) 6910 (16)
LTG 0 (0) 3928 (9.1)
Topiramate 0 (0) 3500 (8.1)
Phenytoin 0 (0) 1673 (3.9)
Oxcarbazepine 0 (0) 1668 (3.9)
(Continued)
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Table | (Continued).
Variable ESL (N=250) Generic ASD (N=43,220) P-value
Clonazepam 0 (0) 1303 (3)
Valproic acid 0 (0) 222 (0.5)
Phenobarbital 0 (0) 145 (0.3)
Ethosuximide 0 (0) 10 (0.0)

Notes: *Value taken from index claim; "Dollar values of charges inflated to 2018 US dollars using the US GDP price index; “Comorbidities with a prevalence of <5%: anoxic
brain injury, alcohol/drug dependence, brain tumor, dementia, intellectual disability, diabetes with chronic complication, mild liver disease, myocardial infarction, hypona-
tremia, Parkinson’s disease, hemiplegia or paraplegia, peptic ulcer disease, peripheral vascular disease, rheumatic disease, schizophrenia.

Abbreviations: IL, first-line; ASD, antiseizure drug; ESL, eslicarbazepine acetate; GDP, gross domestic product; LEV, levetiracetam; LTG, lamotrigine; Rx, prescription; SD,

standard deviation; US, United States.

ED charges and smaller increases in total prescription
charges and ASD-related prescription charges.

In adjusted analyses (Table 2, Figure 3), initiation of ESL
as 1L monotherapy was associated with significantly larger
adjusted reductions in all-cause medical charges (—$2620;
P=0.002), all-cause outpatient charges (—$1995; P=0.005),
non-FS-related medical charges (—$2708; P<0.001), and
non-ASD-related prescription charges (—$269; P=0.032).
Initiation of a generic ASD as 1L monotherapy was asso-
ciated with significantly smaller adjusted increases in total
prescription charges ($1368; P<0.001) and ASD-related pre-
scription charges ($1636; P<0.001) (Figure 3; Table 2).

Discussion

Findings from this study suggest there was a beneficial eco-
nomic impact associated with initiating 1L monotherapy
with ESL compared to a generic ASD among adult patients
with treated FS, as demonstrated by significantly larger rela-
tive additional reductions in HCRU and charges associated
with specific claim types. These included any use of all-cause
ED and outpatient services and FS-related outpatient ser-
vices, number of days of all-cause and FS-related inpatient
hospitalization and outpatient services, and all-cause medical
charges and non-ASD-related prescription charges. The
increases in prescription charges were of lower magnitude
as compared to the decrease in total medical charges.

The economic benefits associated with initiating ESL as
1L therapy in the present study may be driven by the efficacy
of ESL in the real world. In the Human Epilepsy Project,
a prospective multicenter study, drugs with a similar mechan-
ism of action had improved 6-month (61% vs 37%) and
terminal seizure freedom (52% vs 30%) in patients with
newly treated FS compared to LEV monotherapy.' In
a multicenter observational study, 87.0%, 78.5%, and
75.0% of the patients with FS using ESL as initial monother-
apy obtained a >50% reduction in seizure frequency, and

77.4%, 75.0%, and 68.7% were seizure-free at 3, 6, and 12
months of follow-up, respectively.?' Further research is
required to fully understand the role of ESL in alleviating
the economic burden of epilepsy in clinical practice.

The burden on HCRU and costs posed by epilepsy is well
established.**>® Most forms of epilepsy require lifelong
therapy to control seizures; therefore, choice of treatment
should include economic considerations.*® Some evidence
suggests that the use of second-generation ASDs is asso-
ciated with lower rates of HCRU compared to the use of first-
generation ASDs. A retrospective claims-based study in
patients aged >12 years with epilepsy or one or more pre-
scriptions for ASDs with epilepsy as the only FDA-approved
indication showed that patients taking second-generation
ASDs (LEV, LTG, topiramate, gabapentin) experienced
fewer epilepsy-related hospitalizations compared to patients
taking first-generation ASDs (phenytoin, CBZ, valproic acid)
(one epilepsy-related hospitalization every 1001 days vs 684
days; relative risk reduction of 31%, P<O.01).27 HCRU and
healthcare costs may be further decreased by the use of ESL,
a third-generation ASD, as 1L therapy. In a previous study in
patients with FS who initiated 1L ESL, there were significant
reductions in all-cause inpatient, ED, and outpatient visits;
FS-related inpatient and outpatient visits; and total, medical,
all-cause ED and outpatient, and FS-related medical charges
during the follow-up period.*® The present study extends
these findings by showing reduced HCRU and costs in
patients with FS initiating ESL as 1L monotherapy compared
to the most widely used first- or second-generation ASD as
1L agent.

A retrospective cohort study that included commercial,
supplemental Medicare, and Medicaid insurance claims
from the US-based Truven Health MarketScan® claims
database demonstrated that LEV is the most commonly
prescribed 1L ASD in the US.' This is likely because
physicians are aware of the safety and efficacy of LEV as
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Figure 3 Relative additional change in any HCRU (A), number of days of HCRU (B), or charges (C) for patients initiating ESL as monotherapy compared to a generic ASD.
All outcomes were measured over 90 day periods. (A) Any HCRU. (B) Number of days of HCRU. (C) Charges. * P<0.05 ESL vs generic ASD.
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Table 2 Adjusted Difference-in-Differences of Resource Use and Cost Outcomes
Pre-Post Difference
Outcome Name Generic ESL ESL-Generic | P-value Lower Upper
ASD DD 95% CL 95% CL

Any resource use with specific claim types®
Any use of all-cause inpatient hospitalization —0.080 —0.082 —0.002 091 —0.047 0.042
Any use of all-cause ED —0.113 —0.186 —0.074 0.013 —-0.132 —0.016
Any use of all-cause outpatient —0.089 —0.208 —0.118 <0.001 —0.164 —0.072
Any use of FS-related inpatient hospitalization —0.031 —0.037 —0.006 0.67 —0.033 0.021
Any use of FS-related ED 0.004 0.008 0.004 0.27 —0.003 0.010
Any use of FS-related outpatient 0.063 —0.163 —0.227 <0.001 —0.295 —0.158

Number of days with specific claim types
Number of days of all-cause inpatient hospitalization 0.00 —-0.26 —0.25 0.019 —0.47 —0.04
Number of days of all-cause ED —-0.15 —0.24 —-0.09 0.07 -0.19 0.01
Number of days of all-cause outpatient -0.27 —-1.18 -0.91 <0.001 -1.27 —0.55
Number of days of FS-related inpatient hospitalization 0.04 -0.17 —0.20 0.018 -0.37 —0.03
Number of days of FS-related ED 0.00 0.0l 0.00 0.25 0.00 0.01
Number of days of FS-related outpatient 0.09 —0.30 -0.39 <0.001 —0.52 —0.26

Charges associated with specific claim types
Total charges -$558 -$1810 -$1252 0.16 -$3016 $512
All-cause medical charges -$969 -$3589 -$2620 0.002 -$4269 -$971
All-cause inpatient hospitalization charges -$220 -$430 -$210 0.41 -$710 $289
All-cause ED charges -$684 -$1099 -$415 0.18 -$1015 $186
All-cause outpatient charges -$65 -$2060 -$1995 0.005 -$3383 -$607
FS-related inpatient hospitalization charges -$199 -$307 -$108 0.60 -$508 $293
FS-related ED charges $53 $114 $62 0.30 -$55 $179
FS-related outpatient charges -$550 -$416 $134 0.69 -$534 $801
FS-related medical charges -$696 -$609 $88 0.83 -$695 $870
Non-FS-related medical charges -$273 -$2980 -$2708 <0.001 -$4179 -$1236
Total prescription charges $411 $1779 $1368 <0.001 $1002 $1733
ASD-related prescription charges $251 $1887 $1636 <0.001 $1378 $1895
Non-ASD-related prescription charges $160 -$109 -$269 0.032 -$515 -$22

Notes: * Pre-post differences, difference-in-differences, and their corresponding confidence levels are interpreted as percentages: Difference, DD, or CL x100=X%.
Abbreviations: ASD, antiseizure drug; CL, confidence limit; DD, difference-in-differences; ED, emergency department; ESL, eslicarbazepine acetate; FS, focal seizure.

1L therapy for treating seizures.”’” Findings from the pre-
sent study showing improved HCRU and charges support
additional research on ESL as a 1L option.

This study has several limitations. Given its open-source
nature, the database may not capture all claims for a given
patient, including claims processed through different claims
transaction networks or non-electronic prescriptions that
were abandoned prior to being submitted to a pharmacy,
information about secondary payers, and paid amounts or
costs faced by the provider. The database is based on admin-
istrative data not designed for research; consequently, data
may be missing or miscoded. Identification of clinical con-
ditions is limited to using ICD-9-CM and ICD-10-CM

diagnosis codes on individual claims, and detailed clinical
data may be missing. Patients in the ESL cohort may have
differed from their peers in the generic ASD cohort in ways
that influenced outcomes and were not accounted for in this
analysis. The results may be inaccurate because of limitations
in the database that led to mismeasurement of variables; for
example, the data preclude distinguishing between missing
claims data and the true absence of medical care use.
Relatively small sample sizes may have led to low statistical
power and an inability to find statistically significant differ-
ences between cohorts. This was an observational study that
showed a beneficial economic impact associated with initiat-
ing 1L monotherapy with ESL compared to a generic ASD
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among adult patients with treated FS. Evidence from the
published literature implies that drivers of this economic
benefit may include the efficacy,'*' tolerability,"*’* and

simplified dosing®®*' regimen of ESL. Causative factors
were not investigated in the present study but could be an

area of future research.

Conclusions

Initiation of ESL as 1L monotherapy was associated with
significantly larger reductions in any use of all-cause ED
and outpatient and FS-related outpatient services, number
of days of all-cause and FS-related inpatient hospitaliza-
tion and outpatient services, and all-cause medical and
outpatient, non-FS-related medical, and non-ASD-related
prescription charges compared to initiation of a generic
ASD as 1L monotherapy in patients with FS. Initiation of
a generic ASD as 1L monotherapy was associated with
significantly smaller adjusted increases in total prescrip-
tion charges and ASD-related prescription charges. The
increases in prescription charges were of a lower magni-
tude than the decreases in medical charges.
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