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Abstract

Background: Anhedonia, the inability to feel pleasure or motivation for reward, is a core
feature of depression in epilepsy, but can occur independent from depression. It is reported in
over a third of people with epilepsy and has a significant impact on quality of life.
Obijectives: This study determined whether specific features of medication refractory epilepsy
are predictive of anhedonia. Design: We assessed 267 patients with medication refractory
epilepsy for anhedonia, primarily using the clinically validated Snaith-Hamilton Pleasure
Scale (SHAPS) scale. Methods: Patients with clinically significant anhedonia were compared
with those without for key demographics, epilepsy characteristics and medication using a
logistic regression analysis. Results: We found that seizure frequency (p<0.001) but not
duration of epilepsy was significantly associated with anhedonia. We also found that
benzodiazepine use was significantly associated (p=0.002) with anhedonia, and
levetiracetam/brivaracetam and sodium valproate were significantly negatively associated
with anhedonia (0.002 and 0.011 respectively). Conclusion: High seizure burden in
medication refractory epilepsy is significantly associated with anhedonia. Specific antiseizure
medications are also associated with the development of anhedonia, but it is unclear whether
their use is causative or influenced by the presence of anhedonia.
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Introduction

Depression is the most common comorbid psychiatric disorder in patients with epilepsy with

a lifetime prevalence as high as 55%?. In addition the risk of suicide is 2.6-5 times higher in

patients with epilepsy compared with the general population?. Due to the complex and
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multidimensional nature of depression, treatment remains challenging. Recent studies have
indicated that depression in this group can fail to meet classical criteria, with patients much
more likely to report symptoms of fatigue, irritability and anhedonia®. Anhedonia is defined
as the inability to feel pleasure and a deficit in hedonic experience of rewards or motivation
for rewards* is a core feature of major depressive disorder®. It has a significant impact on
quality of life. In recent years, researchers have identified high rates of anhedonia among
substantial proportions of individuals with neurological illness such as stroke, dementia and
traumatic brain injury®. We recently reported that 36% of people with medication refractory
epilepsy had clinically significant anhedonia, and whilst these patients were more likely to
have a diagnosis of depression, 31% of people without a diagnosis of depression reported
significant anhedonia’. This is important as population studies have been able to distinguish
between anhedonia and depression. Moreover, anhedonia strongly predicts poor treatment
outcome of depression®. Whether factors specific to epilepsy are associated with anhedonia
in this group remains unclear. In this exploratory study, we sought to determine whether
particular features of people with medication refractory epilepsy were associated with
anhedonia that could benefit from early psychological intervention, and potentially avoid the
use of antidepressant medication that can have a negative impact on epilepsy. Since certain
antiseizure medications (barbiturates, vigabatrin and topiramate) have significant impacts on
mood®, we also asked whether specific classes of antiseizure medication also had an impact

on anhedonia.

Methods

267 consecutive patients with all forms of epilepsy undergoing neuropsychological

evaluation were assessed at the National Hospital for Neurology and Neurosurgery, Queen



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Square and UCLH Chalfont Centre for Epilepsy, UK, between August 2021 and May 2022.
Participants provided written informed consent beforehand and this study was approved by
University College Hospitals Trust ethics board as part of service evaluation (ID:37-202122-
SE). Patients with a diagnosis of non-epileptic attack disorder were excluded. They
underwent a neuropsychiatry review conducted by an experienced neuropsychiatrist as part of
routine clinical care, with depression assessed against the Diagnostic and Statistical Manual
of Mental Disorders (DSMV) criteria. They were separately assessed for anhedonia using the
clinically validated Snaith-Hamilton Pleasure Scale (SHAPS) scale'®, which has a high level
of reliability, with convergent and discriminant validity!*. The SHAPS is a 14-item scale
where participants respond to each item along a 4-point Likert scale, covering the ability to
experience pleasure in domains of social interaction, food, sensory experience, and interests.
Responses of strongly disagree or disagree are given one point, and responses of strongly
agree or agree are scored zero points. Each participant’s final score ranges from zero to 14,
with higher scores indicating higher levels of present state anhedonia. Final scores from the
SHAPS were used with a score of 3 or above indicating the presence of clinically abnormal
anhedonia and scores of 2 or below reflecting normal levels of hedonic response. The
following demographic features of the patients and their epilepsy were drawn from their most
recent clinic which was no longer than four months from anhedonia assessment; age, gender,
duration of epilepsy, seizure frequency (a rating was assigned: 0 = no seizures for over a
year, 1 = yearly, 2 = more than yearly, 3 = monthly, 4 = weekly, 5 = daily), seizure type
(focal vs generalised), and current daily medication (Gabapentin/pregabalin; sodium channel
inhibitor - lamotrigine, oxcarbazepine, eslicarbazepine, carbamazepine, lacosamide or
phenytoin; zonisamide/topiramate, levetiracetam/brivaracetam; benzodiazepine — clobazam

or clonazepam; perampanel; valproate).
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Statistical/Data analysis

A Pearson Correlation was used for association of anhedonia (0-14 on SHAPS scale as a
factor) and depression (0-8 on DSMV criteria as a factor). All the above factors apart from
depression were included in a multiple logistic regression analysis as independent variables
with anhedonia (yes or no) the dependent variable (performed using SPSS). An odds ratio for
presence of anhedonia could then be derived. A subsequent Pearson’s correlation was
performed comparing seizure frequency with likelihood of anhedonia (number with

anhedonia/total number within frequency group).

Results

Of the 267 patients 67% were female, and the median age was 35 years (range 17-82 years).
26% had depression and 44% had anhedonia. These were significantly correlated (p < 0.001).
We then asked what factors predicted the occurrence of anhedonia using a logistic regression
model (table 1). Seizure frequency was strongly associated with anhedonia. In addition,
benzodiazepine use was associated with anhedonia whilst use of valproate, and
levetiracetam/brivaracetam were negatively associated (Figure 1). This analysis was
recapitulated in a linear regression model with SHAPS score as a continuous dependent
variable, producing the same results. Increased presence of anhedonia was observed with
increasing seizure frequency category (0/1=0.12, 2=0.28, 3=0.52, 4=0.57, 5=0.61). This was

confirmed with a significant Pearson’s correlation (correlation coefficient 0.33, p<0.001).

Table 1: Factors associated with anhedonia

Odds ratio/year 95% ClI Uncorrected
with epilepsy P value
(expB)
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Female/Male | 1.84 0.93-3.64 0.08

Age | 0.99 0.97-1.02 0.95
Duration of Epilepsy | 0.99 0.97-1.01 0.37
Seizure Frequency category | 1.86 1.45-2.39 <0.001
Epilepsy type (Focal vs | 0.53 0.19-1.45 0.21
generalised)
Medication
Sodium channel inhibitor | 0.97 0.49-1.91 0.93
Pregabalin/gabapentin | 1.35 0.54-3.41 0.52
benzodiazepine | 4.97 1.82-13.5 0.002
Levetiracetam/brivaracetam | 0.31 0.14-0.66 0.002
Zonisamide/topiramate | 0.69 0.25-1.96 0.49
Perampanel | 2.93 0.91-8.66 0.07
Valproate | 0.17 0.05-0.67 0.011
Discussion

The high prevalence of depression in medication resistant epilepsy has been well established.
It is a powerful predictor of quality of life and underdiagnosed in a third of this group *2.
Anhedonia is a principal symptom of depression in epilepsy®. In this exploratory study, we
further confirmed the high prevalence of anhedonia in people with refractory epilepsy and
identified key features predictive of anhedonia. Similar to the findings in depression and
suicidal tendency®®, seizure frequency was also significantly associated with anhedonia. The
diverse impact of antiepileptic medication was an important finding, namely the strong
association of benzodiazepine use and anhedonia, and negative association of
levetiracetam/brivaracetam and sodium valproate and anhedonia. Benzodiazepine-use within
major depressive disorder has been linked to greater anhedonia levels 4. In the case of
levetiracetam and to a lesser extent brivaracetam, a significant bias may be that these
medications were avoided in patients presenting with low mood due to their behavioural side
effect profile. The positive effect of valproate cannot be explained by epilepsy type (which
was not significant) and is likely to be an effect of medication. Valproate has an existing role

as a mood stabilising agent for bipolar disorder. In addition its use in rodent models of
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anhedonia appears to exert a protective effect'®. This study suggests that
levetiracetam/brivaracetam and valproate may be protective in patients with medication
refractory epilepsy at risk of anhedonia but these findings need confirming in prospective
studies, where impact of medication choice can be monitored at multiple time points.
Limitations of the study include the absence of prior sample size calculation. Anhedonia
assessment was performed at one time point only, and therefore would not capture its
fluctuation over time. We were limited to contemporaneous clinical documentation for
certain factors such as seizure frequency; although more exact quantification of seizures in a
given time period would have been desirable, stratifying over increasing time periods was the
best alternative. We did not focus on type of depression if present e.g. mild/major/bipolar
depression, as this was outside the scope of the study. Future work would include assessing
anhedonia at different timepoints in individuals to understand its dynamic during the course

of epilepsy, and the effect of epilepsy surgery on anhedonia.

Conclusion

Anhedonia is a common feature of medication refractory epilepsy that is related to increased

seizure frequency and may be influenced by choice of antiseizure medication.

Figure 1. Odds ratio of anhedonia with different antiseizure medications. X axis is a log scale

and vertical hashed line denotes an odds ratio of 1.
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