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Abstract

INTRODUCTION: The use of anti-epileptic drugs (AEDs) in degenerative demen-
tia (DD) remains uncertain. We aimed to evaluate the association of early AED
administration with subsequent DD occurrence.

METHODS: Using a large nationwide database, we enrolled patients newly diagnosed
with epilepsy from 2014 to 2019 (n = 104,225), and using propensity score matching,
we divided them into treatment (those prescribed AEDs in 2014) and control groups.
The primary outcome was subsequent DD occurrence in 2019.

RESULTS: Overall, 4489 pairs of patients (2156 women) were matched. The odds ratio
(treatment/control) for DD occurrence was 0.533 (95% confidence interval: 0.459-
0.617). The DD proportions significantly differed between the treatment (340/4489
=0.076) and control (577/4489 = 0.129) groups.

DISCUSSION: Among patients newly diagnosed with epilepsy, compared to non-use,

early AED use was associated with a lower occurrence of subsequent DD. Further
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warranted.
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1 | BACKGROUND

Degenerative dementia (DD) is a major cause of death, disability,
and dependency, and is associated with a significant health-care cost.
There are currently > 35 million individuals with DD worldwide.’2
Amyloid beta (AB) and tau proteins play critical pathogenic roles in
Alzheimer’s disease (AD), which is the major cause of DD. Treat-
ments targeting these proteins in preclinical or prodromal AD are
key strategies to slow or prevent disease progression and clinical
manifestations.>

Over the past two decades, the reciprocal connection of A and tau
proteins with neuronal hyperactivity, including epilepsy characterized
by seizures, subclinical epileptic activities, and interictal epileptiform
discharges (IEDs), has gained increasing recognition.*"1% Ag and tau
proteins trigger neuronal hyperexcitability long before the symp-
tomatic onset of AD, 416 and this hyperexcitability is intricately linked
to cognitive decline and may be involved in disease progression.1%.17-21
This suggests that neuronal hyperactivity could serve as an early sur-
rogate indicator of AD pathogenesis and may offer a potential target
for early intervention strategies. The substantial probability that pre-
clinical and prodromal DD present with epileptic phenotypes, such
as seizures, subclinical epileptic activities, and IEDs, highlights the
promising impact of the intervention for this pathological epileptic
condition.?2-23 Moreover, given that this strategy operates under a dis-
tinct mechanism compared to approved current treatments such as
cholinesterase inhibitors, glutamate regulators, and anti-amyloid anti-
body therapy, it is reasonable to anticipate an enhanced additional
therapeutic effect on DD.!

Anti-epileptic drugs (AEDs) are supposed to mitigate neuronal
hyperexcitability, the underlying mechanism of epileptic phenotypes,
thereby theoretically reducing the clinical manifestations or disease
progression of DD.1° Experimental studies and small case series
suggest that certain AEDs may mitigate epileptic phenotypes and ame-
liorate cognitive decline in AD.24-2¢ However, the lack of cohort studies
with large sample sizes that substantiate this idea impedes the practical

use of AEDs in DD.27-30 Establishing clearer criteria for determining

investigations into and optimization of early intervention for epilepsy in DD are

Alzheimer’s disease, anti-epileptic drug, degenerative dementia, epilepsy, neuronal hyperex-
citability, nationwide cohort

* Anti-epileptic drug (AED) use before epilepsy diagnosis was linked with a lower
subsequent degenerative dementia (DD) occurrence.

* |dentifying the epileptic phenotype was crucial for justifying early AED use in DD.

* AED use with an epilepsy diagnosis did not pose an additional risk of DD.

* The potential contribution of combination drug therapy to the strategy was noted.

the optimal timing of AED use and identifying suitable candidates could
help bridge this gap in the literature.

Therefore, in this study, we created cohorts comprising patients
with epileptic phenotypes but without a history of long-term epilepsy,
which is a known risk factor for DD.3 Our aim was to assess the asso-
ciation between early AED use (defined as use before the epilepsy
diagnosis) and the subsequent occurrence of DD, using data from a
large nationwide cohort. We further discuss the appropriate timing of,
and eligible candidates for, the use of AEDs in DD.

2 | METHODS

2.1 | Data source and selection

The study data were obtained from the National Database of Health
Insurance Claims and Specific Health Checkups in Japan. As of 2014, >
90% of all medical claims have been stored in this database, making it
highly comprehensive. The research was approved by an expert panel
of the Ministry of Health, Labour and Welfare of Japan and the relevant
institutional review board (No. B200400010). Informed consent was
not required owing to the anonymous nature of the data.

The following domestic outpatient data from August 2014 and
August 2019 were extracted: sex, age (55-84 years, 5-year age cate-
gories), disease (dementia, stroke, epilepsy syndromes, intellectual dis-
ability, epilepsy, hypertension, diabetes mellitus, and hyperlipidemia;
Table S1 in supporting information), International Classification of Dis-
eases 10th edition code, and AED prescription (Table S2 in supporting
information).

2.2 | Exposure and outcomes
Our primary objective was to evaluate the association between AED
use and DD occurrence in patients with epileptic phenotypes. To accu-

rately include DD, we excluded patients diagnosed with intellectual
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RESEARCH IN CONTEXT

1. Systematic review: The authors reviewed the literature
using PubMed. Experimental and small case studies sug-
gested that anti-epileptic drugs (AEDs) help to reduce
Alzheimer’s disease symptoms and potentially slow its
progression. However, no large studies support the idea.
This gap may arise from the complexity of the timing
of AED administration and the lack of clear criteria for
selecting eligible candidates.

2. Interpretation: Our findings suggested that patients in
the prodromal phase of epilepsy were promising candi-
dates. AED use before an epilepsy diagnosis and contin-
ued use thereafter led to a lower subsequent degenera-
tive dementia occurrence, compared to later or non-use
of AEDs.

3. Future directions: AED use before an epilepsy diagnosis
might mitigate dementia symptoms, slow disease pro-
gression, and postpone diagnosis. To this end, the (1) early
detection of prodromal epilepsy, (2) optimal AED type and
doses, and (3) required duration of AED administration to
exert a preventive effect ought to be established.

disabilities that could affect this diagnosis (Table S1C,D) and defined
DD as “dementia, except vascular dementia (dementia minus stroke)”
plus “AD.” Patients aged 55 to 79 years as of 2014 and diagnosed with
DD in 2014 were excluded (nh = 16,253,567; Figure 1 and supporting
information).

The exposure was defined as any AED prescription in 2014. The out-
come was a DD diagnosis in 2019. In the primary analysis, patients who
were not diagnosed with epilepsy in 2014 and were eventually diag-
nosed in 2019 were included. This enabled us to isolate the effect of
AED use on DD occurrence from long-term epilepsy effects®! and eval-
uate AED use in patients with epileptic phenotypes, whether noticed or
unnoticed (Cohort 1: n = 104,225). For the sensitivity analysis, a cohort
of patients with epilepsy, either in 2014, 2019, or both, was analyzed
(Cohort 2: n=235,716).

2.3 | Statistical analyses

Propensity score matching was conducted between the treatment
(AED) and control (non-AED) groups in 2014. The scores were esti-
mated using a logistic regression model, including sex, age, hyper-
tension, diabetes mellitus, and hyperlipidemia. The greedy algorithm
(matching ratio = 1:1 without replacement) with a caliper width of
0.1 standard deviation of the propensity score’s logit was used. Age
categories and sex were matched exactly. The odds ratio (OR) of DD
occurrence in 2019 was estimated using a conditional logistic regres-

sion model with matched pairs as a stratum. The proportions of DD

Clinical Interventions

occurrence were compared between the treatment and control groups
using the conditional logistic model. The significance level for all tests
was set at 5% (two-sided). All data were analyzed using SAS version 9.4
(SAS Institute). For the subgroup analysis, the proportions of patients
with DD by AED type and prescription time points were aggregated.

3 | RESULTS

For the primary analysis, 4489 pairs from Cohort 1 (2156 women), aged
55t059(21%), 60 to 64 (22%), 65 to 69 (21%), 70 to 74 (20%), and 75
to 79 (16%) years, were matched (Table 1). The estimated OR (treat-
ment/control) for DD occurrence was 0.533 (95% confidence interval:
0.459-0.617), and the DD proportions were significantly different
between the treatment (340/4489 = 0.076) and control (577/4489 =
0.129) groups. For the sensitivity analysis, 23,953 pairs from Cohort 2,
aged 55 to 59 (21%), 60 to 64 (23%), 65 to 69 (22%), 70 to 74 (20%),
and 75 to 79 (14%) years, were matched. The estimated OR was 0.556
(95% confidence interval: 0.514-0.601), and the DD proportions were
significantly different between the treatment (1128/23,953 = 0.047)
and control (1906/23,953 = 0.080) groups. Thus, both cohorts (those
with newly diagnosed epilepsy in 2019 and those with an epilepsy diag-
nosis in 2014, 2019, or both) demonstrated a lower DD occurrence
in patients taking AEDs than in those not taking AEDs. Furthermore,
a stratified subgroup analysis of DD occurrence across different age
groups consistently corroborated these findings for all age categories
(Table 2 and Figure S1 in supporting information).

In the exploratory analysis (Table 3 and Table S3 in supporting
information), the proportion of use of each AED was not substan-
tially different but was the lowest for the combination drug (phenytoin
and phenobarbital). The DD proportion based on the AED prescrip-
tion timepoint was as follows (low to high): 5.5% (both in 2014 and
2019),9.9% (only in 2014), 11.7% (only in 2019), and 13% (not in either
year).

4 | DISCUSSION

We evaluated the association between early AED use and DD occur-
rence using data from a large nationwide cohort. To our knowledge,
this study is the first to show a significantly lower subsequent DD
occurrence in the treatment group (early AED use; 7.6%) than in the
control group (non-AED; 12.9%) among patients with newly diagnosed
epilepsy. This suggests that early AED use may help reduce or post-
pone the occurrence of DD in patients with epileptic phenotypes who
are not yet diagnosed with epilepsy, relieving cognitive dysfunction
associated with epilepsy and/or dementia or suppressing disease pro-
gression. The sub-analysis underscored the significance of continuing
AED treatment for reducing DD occurrence. Additionally, the findings
on AED types expanded our knowledge of the potential of combina-
tion drug therapies. The sensitivity analysis revealed that AED use in
patients with a diagnosis of epilepsy in any of the years of study (2014

and 2019) did not lead to an increased occurrence of DD.
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Outpatient data for the all domestic population
(available in both August 2014 and August 2019)

n=16,372,412

Exclusion

+ Stroke

- Disease / disability that potentially affects dementia diagnosis
- Intellectual disability
- Epilepsy syndromes associated with severe cognitive impairment

+ Dementia diagnosis in 2014
+ Alzheimer's disease diagnosis in 2014

Study population
n=16,253,567

A 4

A 4

Inclusion criteria for main analysis
« Epilepsy diagnosis in 2019, but not in 2014

n = 104,225 (Cohort 1)

Inclusion criteria for sensitivity analysis
+ Epilepsy diagnosis either in 2014, 2019, or both

n = 235,716 (Cohort 2)

Propensity score matching

Propensity score matching

A\ 4 A 4 \ 4 A4
Anti-epileptic drugs No anti-epileptic drugs Anti-epileptic drugs No anti-epileptic drugs
prescription in 2014 prescription in 2014 prescription in 2014 prescription in 2014

n=4,489 n=4,489 n=23,953 n = 23,953

Propensity score matching with: age, sex, hypertension, diabetes mellitus, and hyperlipidemia

FIGURE 1 Flowdiagram of study participants.

The significantly lower occurrence of DD in 2019 in patients taking
AEDs in 2014 (those presumably with subclinical epileptic activi-
ties or IEDs before overt seizures, that is, still without an epilepsy
diagnosis) highlights the potential benefit of early AED intervention
for DD. This observation aligns with the concept of AEDs mitigat-
ing neuronal hyperexcitability, leading to therapeutic significance in
preclinical and prodromal DD.1° The optimal timing of intervention
is intricately tied to the presumed mechanism underlying the effec-
tiveness of AEDs. The currently proposed mechanisms behind the
positive AED effects on DD involve two pathways: (1) mitigating cog-
nitive dysfunction linked to epilepsy, seizures, and epileptic activities
and (2) slowing disease progression by modifying the hyperexcitability-
dependent or -independent metabolism (release, propagation, and
accumulation) of pathological proteins such as Ag and tau.1%32 Among
these considerations, the second point (slowing disease progres-
sion) is likely to be time sensitive. As we have demonstrated, early
intervention during the pathogenic period of DD—before its com-
pletion or symptomatization—and the prodromal phase of epilepsy

would be preferred to enhance effectiveness. Conversely, the mech-

anism described in the first point (mitigating cognitive dysfunction)
targets epileptic factors rather than DD itself, suggesting the poten-
tial utility of AEDs after the pathogenesis of DD has progressed
to some extent. Our findings substantiate this idea, indicating that
regardless of early intervention, administering AEDs in 2019, pre-
sumably after the onset of epilepsy, demonstrated greater effective-
ness for DD than not administering AEDs. In this context, seizure
detection is crucial to take advantage of the opportunity for DD
intervention.33

Regarding the selection of candidates, our findings yielded promis-
ing results in patients with epileptic phenotypes but without a history
of long-term epilepsy. The presence of long-term epilepsy is a factor
intricately linked to both AEDs and AD, thereby complicating the inter-
pretation of their association.3! Using data from a large nationwide
cohort, Schnier et al. demonstrated that participants with epilepsy
exhibit a higher AD incidence, compared to those without epilepsy,
after the age of 70 to 75 years.3! As this cohort comprised > 80%
of participants diagnosed with epilepsy before the age of 60 years, a

delay of at least 10 to 15 years may exist before epilepsy becomes
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TABLE 1 Demographics, characteristics, and number of patients with degenerative dementia in Cohorts 1 and 2.

Cohort 1 Cohort 2
AED Non-AED AED Non-AED
Before PSM (n=4489) (n=99,736) (n=23,953) (n=211,763)
Sex
Female 2156 (0.480) 46,304 (0.464) 11,580 (0.483) 97,804 (0.462)
Male 2333 53,432 12,373 113,959
Age (years)
55-60 954 (0.213) 14,599 (0.146) 5129(0.214) 36,961 (0.175)
60-65 981(0.219) 17,888 (0.179) 5489 (0.229) 41,955 (0.198)
65-70 942 (0.210) 21,591(0.216) 5214(0.218) 46,116 (0.218)
70-75 907 (0.202) 24,520 (0.246) 4673(0.195) 47,661 (0.225)
75-80 705 (0.157) 21,138 (0.212) 3448 (0.144) 39,070 (0.184)
Comorbidities
Hypertension 1172(0.261) 38,366 (0.385) 9594 (0.401) 89,826 (0.424)
Diabetes mellitus 186 (0.041) 6503 (0.065) 1540 (0.064) 15,994 (0.076)
Hyperlipidemia 1003 (0.223) 31,910 (0.320) 8268 (0.345) 78,233(0.369)
Cohort 1 Cohort 2
AED Non-AED AED Non-AED
After PSM (n=4489) (n=4489) (n=23,953) (n=23,953)
Sex
Female 2156 (0.480) 2156 (0.480) 11,580 (0.483) 11,580 (0.483)
Male 2333 2333 12,373 12,373
Age (years)
55-60 954 (0.213) 954 (0.213) 5129(0.214) 5129(0.214)
60-65 981(0.219) 981(0.219) 5489 (0.229) 5489 (0.229)
65-70 942 (0.210) 942 (0.210) 5214(0.218) 5214(0.218)
70-75 907 (0.202) 907 (0.202) 4673(0.195) 4673(0.195)
75-80 705 (0.157) 705 (0.157) 3448 (0.144) 3448 (0.144)
Comorbidities
Hypertension 1172(0.261) 1172(0.261) 9594 (0.401) 9594 (0.401)
Female/male 556/616 556/616 4799/4795 4799/4795
Diabetes mellitus 186 (0.041) 186 (0.041) 1540 (0.064) 1540 (0.064)
Female/male 97/89 97/89 865/675 865/675
Hyperlipidemia 1003 (0.223) 1003 (0.223) 8268 (0.345) 8268 (0.345)
Female/male 382/621 382/621 3625/4643 3625/4643
Number of participants
with DD
Total 340 (0.076) 577(0.129) 1128 (0.047) 1906 (0.080)
Female/male 138/202 255/322 455/673 868/1038

Odds ratio
(AED/non-AED)

Abbreviations: AED, anti-epileptic drug; Cl, confidence interval; DD, degenerative dementia; PSM, propensity score matching.

a risk factor for AD. To eliminate this long-term epilepsy effect, we
excluded patients diagnosed with epilepsy in 2014 and aimed to
obtain an accurate understanding of the association of AEDs with DD.
Epileptic phenotype is another factor that influences the association

0.533(95% Cl:0.459-0.617)

0.556(95% Cl:0.514-0.601)

between AEDs and AD. In experimental studies with animal models,
excessive discharges have been shown to alter the metabolism of AS
and tau.>781224 AEDs, in turn, may modify these metabolic alter-
ations by alleviating hyperexcitability.>* Recent human studies have
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TABLE 2 Age-stratified subgroup analysis of comorbidities and degenerative dementia.
Cohort 1 Cohort 2
AED Non-AED AED Non-AED
After PSM (n=4489) (n=4489) (n=23,953) (n=23,953)
Age (years)
55-60 954(0.213) 954(0.213) 5129(0.262) 5129(0.214)
60-65 981(0.219) 981(0.219) 5489 (0.337) 5489 (0.229)
65-70 942 (0.210) 942 (0.210) 5214 (0.414) 5214(0.218)
70-75 907 (0.202) 907 (0.202) 4673(0.491) 4673(0.195)
75-80 705 (0.157) 705 (0.157) 3448 (0.566) 3448 (0.144)
Comorbidities
Hypertension 1172 (0.261) 1172 (0.261) 9594 (0.401) 9594 (0.401)
55-60 156 (0.164) 156 (0.164) 1346 (0.262) 1346 (0.262)
60-65 198(0.202) 198 (0.202) 1849 (0.337) 1849 (0.337)
65-70 251 (0.266) 251 (0.266) 2156 (0.414) 2156 (0.414)
70-75 290 (0.320) 290(0.320) 2293(0.491) 2293(0.491)
75-80 277 (0.393) 277 (0.393) 1950 (0.566) 1950 (0.566)
Diabetes mellitus 186 (0.041) 186 (0.041) 1540 (0.064) 1540 (0.064)
55-60 27(0.028) 27(0.028) 262(0.051) 262(0.051)
60-65 42(0.043) 42(0.043) 325(0.059) 325(0.059)
65-70 38(0.040) 38(0.040) 340 (0.065) 340 (0.065)
70-75 43(0.047) 43(0.047) 336(0.072) 336(0.072)
75-80 36(0.051) 36(0.051) 277 (0.080) 277 (0.080)
Hyperlipidemia 1003 (0.223) 1003 (0.223) 8268 (0.345) 8268 (0.345)
55-60 147 (0.154) 147 (0.154) 1499 (0.292) 1499 (0.292)
60-65 211(0.215) 211(0.215) 1785 (0.325) 1785 (0.325)
65-70 205 (0.218) 205 (0.218) 1822 (0.349) 1822 (0.349)
70-75 213(0.235) 213(0.235) 1745 (0.373) 1745 (0.373)
75-80 227(0.322) 227(0.322) 1417 (0.411) 1417 (0.411)
Number of participants with DD
Total 340 (0.076) 577(0.129) 1128(0.047) 1906 (0.080)
55-60 14(0.014) 30(0.031) 49(0.010) 92(0.018)
60-65 40 (0.041) 74 (0.075) 146 (0.027) 189 (0.034)
65-70 70(0.074) 111(0.118) 211(0.040) 358(0.069)
70-75 91(0.100) 162(0.179) 324 (0.069) 580 (0.124)
75-80 125(0.177) 200 (0.284) 398(0.115) 687(0.199)

Abbreviations: AED, anti-epileptic drug; DD, degenerative dementia; PSM, propensity score matching.

identified AB and tau proteins in surgical specimens from patients with

drug-resistant epilepsy,3°3¢

implying a relationship between abnor-
mal neural discharges and the presence of these pathogenic proteins.
Although direct comparisons are challenging due to the rarity of
resective surgery in non-drug-resistant epilepsy cases, these findings
suggest that abnormal discharges, which are not sufficiently controlled
by AEDs, may be associated with the exhibition of A3 and tau. As
demonstrated in our cohort, epileptic phenotypes could serve as a
potential predictor of a favorable DD response to AEDs. This AED

responsiveness based on epileptic phenotypes was indicated in a sub-

analysis of a small prospective trial of AD.3” Conversely, Taipale et al.
reported on the potential risk of AEDs for AD in a large cohort.*°
Their cohort comprised a small proportion of patients with epilepsy,
implying that AEDs may have adverse effects in patients without
epileptic phenotypes. In this context, methods for early and highly sen-
sitive detection of epileptic phenotypes or ideally the prodromal phase
of epilepsy (hyperexcitability without overt seizure) are crucial.20-23
Our findings contribute to further evidence supporting the concept
of the use of AEDs in DD, underscoring the importance of interven-
ing during the early pathological stage, ideally in the prodromal phase
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By AED type Cohort 1 Cohort 2

AED n #of DD Proportion n #of DD Proportion
VPA 1373 99 0.072 9943 405 0.041

CzP 1311 103 0.079 6767 342 0.051

CBZ 900 53 0.059 4664 199 0.043

PHT 555 32 0.058 3265 117 0.036

ZNS 402 36 0.090 2043 125 0.061

LEV 160 13 0.081 920 56 0.061

LTG 156 11 0.071 631 35 0.055

GBP NA? NAP 0.048 569 15 0.026

PB NA? NAP 0.038 502 13 0.026

CLB NA? NAP 0.071 343 22 0.064
PHT+PB NA? NAP 0.017 1151 29 0.025
Control 4489 577 0.129 23,953 1906 0.080

By AED prescription Cohort 1

AED N #of DD Proportion
2014+/2019+ 2376 130 0.055
2014+/2019— 2113 210 0.099
2014-/2019+ 359 42 0.117
2014-/2019— 4130 535 0.130

Abbreviations: AED, anti-epileptic drug; CBZ, carbamazepine; CLB, clonazepam; CZP, clonazepam; DD, degenerative dementia; GBP, gabapentin; LEV,
levetiracetam; LTG, lamotrigine; PB, phenobarbital; PHT, phenytoin; VPA, valproic acid; ZNS, zonisamide.

aNot available (< 200).
bNot available (< 10), notation according to relevant guidelines.

of epilepsy, and identifying promising candidates as patients with-
out long-term epilepsy but with epileptic phenotypes. Stratification
by epilepsy type may also facilitate the optimization of candidates.
Additionally, it is noteworthy that these effects can be independent of
age stratification.

Despite the use of various AEDs, including potential AD-promoting

drugs 29,30,38,39

our overall result highlights their benefits in DD, sug-
gesting further optimization through AED selection.? In recent years,
levetiracetam and lamotrigine have garnered broad recognition for
their efficacy in managing epilepsy and in addressing cognitive decline
linked to AD.2>2640 Contrastingly, our exploratory analysis inferred
a potential benefit of combination drug therapy on DD occurrence.
This viewpoint is intriguing as the existing evidence predominantly cen-
ters around the efficacy of a single type of AED.34*1 The potential
pharmacological strategy of combination drug therapy merits further
investigation. In an approach to optimize AED selection, the local-
ization of hyperexcitability may provide some clues. However, while
prodromal AD is presumably associated with abnormal focal (tempo-
ral) discharges,2® the present study did not clarify the difference in
the effect of narrow-spectrum AEDs (which mainly focus on specific
epilepsy types, including focal epilepsy) versus wide-spectrum AEDs
on DD. Therefore, this remains a topic for further debate. In addi-
tion, establishing the appropriate dosage and duration of AED use is

essential.

4.1 | Limitations

As is the nature of health-care claims database studies, there is an
inherent limitation in the exact concordance between diagnostic codes
and clinical diagnoses. In the UK Biobank’s primary care database,
the accuracy for all-cause dementia was 86.8%, and that for AD was
74.1%, but these have not been validated in the database used in
this study.*243 In addition, our definition of DD may not have identi-
fied non-AD DD completely, although it captured most cases of AD,
the vast majority of cause of DD in the database. Diseases besides
epilepsy, for which AEDs are prescribed, may affect DD occurrence;
however, its major reasons—bipolar disorder or migraine—appear to
either increase or be unrelated to AD occurrence.*4#° Therefore, even
if patients with these conditions were included in the AED group, it
would not lead to a lower DD occurrence after AED use, thus not
compromising our results. As epilepsy among older individuals can be
caused by neoplasms, degenerative diseases, and metabolic diseases,
epilepsy in our cohort may not have been the DD-related pathologi-
cal condition.*® Nevertheless, our results suggest that suppressing the
unexplained hyperexcitability using AEDs reduces DD occurrence. A
non-AED prescription, despite an epilepsy diagnosis, may be attributed
to less severe epilepsy (for example, less frequent seizures),*’ sug-
gesting a different background; however, both groups in the pri-

mary analysis included these cases, negating their effects. Major
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comorbidities were accounted for and balanced through propensity
score matching, but there are other factors not addressed in this study.
For example, ketogenic diets for epilepsy have been implicated in the
suppression of AD,*8 but no relevant data were collected in this study.
Traumatic brain injury has also been implicated in the relation to both
epilepsy and dementia,**°° but data were not collected. Finally, the
time difference from epilepsy diagnosis to DD diagnosis varied by up
to 5 years in the primary analysis. However, epilepsy takes longer to
become a risk factor for dementia;3! thus, the effect did not compro-
mise the outcome. Collectively, the observed benefit of AED use is not
diminished. Further investigations into early intervention and diagno-
sis for neuronal hyperexcitability and epilepsy in DD and prospective
studies with clinically well-described cohorts are required to validate

our findings.

4.2 | Conclusions

A lower occurrence of subsequent DD was observed in patients with
newly diagnosed epilepsy taking AEDs before epilepsy diagnosis than
in those not taking AEDs. Further investigations into and optimization

of earlier interventions for epilepsy in DD are required.
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