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Introduction

This paper highlights the intricate, two-way relationship between our body’s in-
ternal clocks and epilepsy. It really underscores how circadian rhythms don't just
influence when seizures happen; epilepsy itself can mess with our natural sleep-
wake cycles and other biological timings. Understanding this dynamic is key to
developing better treatments, perhaps even personalized chronotherapies[1].

Here's the thing about seizure timing: it often isn’t random. Many people with
epilepsy show predictable patterns linked to their circadian rhythms. This article
delves into how recognizing these patterns can open doors for chronotherapy, tai-
loring anti-seizure medication doses to be most effective when seizures are most
likely to occur, which is a really smart approach(2].

This article sheds light on the significant influence of circadian rhythms on
epilepsy, offering fresh perspectives on underlying mechanisms. What this re-
ally means is that our body’s internal clock isn't just a passive observer; it ac-
tively modulates seizure susceptibility. Understanding these mechanisms is cru-
cial for developing novel therapeutic strategies that align with these natural biolog-
ical rhythms[3].

Let's break down how closely sleep and our circadian rhythms are tied to seizures.
This review emphasizes that disturbances in sleep and the natural circadian cy-
cle are potent triggers for seizure initiation. Recognizing this connection points
towards integrating sleep hygiene and circadian rhythm management into com-
prehensive epilepsy care, which is often overlooked[4].

This piece talks about circadian rhythm disruption, especially in people whose
epilepsy doesn’t respond well to medication. It points out that messed-up body
clocks are not just a symptom but might actually contribute to drug resistance. The
exciting part is, this offers new avenues for treatment, suggesting that fixing these
rhythm disruptions could be a therapeutic opportunity[5].

Uncovering the patterns of when seizures occur is a big deal for predicting them.
This article dives into chronobiology, the study of biological rhythms, and how it
helps us understand and even forecast seizure timing. The takeaway is that if
we can truly decipher these rhythms, we move closer to more accurate seizure
prediction, offering patients greater control and safety[6].

This paper explores the fascinating connection between our circadian genes and
the molecular underpinnings of epilepsy. What it reveals is that specific genes
involved in regulating our daily rhythms play a crucial role in how epilepsy devel-
ops and progresses. This insight is valuable because it suggests new molecular
targets for therapies, moving beyond just symptom management{7].

Here's the core idea: seizures aren’t always random events; they often follow pre-
dictable patterns, or periodicity, tied to our body’s internal clock. This article really
highlights how understanding these periodicities can guide us toward chronother-
apy — giving treatments at specific times to match the body’s natural rhythms. It's
about being smarter with how and when we intervene[8].

This article proposes that targeting circadian rhythms could be a promising strat-
egy, particularly for those with drug-resistant epilepsy. It suggests that if we can
normalize disrupted body clocks, we might find new ways to reduce seizures where
conventional medications have failed. This represents a fresh perspective on tack-
ling one of the toughest challenges in epilepsy treatment[9].

When it comes to children with epilepsy, understanding their circadian seizure
patterns is absolutely vital. This systematic review synthesizes existing knowl-
edge, showing that pediatric seizures often exhibit clear circadian timing. What
this means for practitioners is that considering these patterns can significantly im-
prove diagnosis and treatment planning for younger patients[10].

Description

The intricate, two-way relationship between our body’s internal clocks and epilepsy
is a key area of study. Circadian rhythms do not merely influence the timing of
seizure occurrences; epilepsy itself can significantly disrupt natural sleep-wake
cycles and other vital biological timings. Understanding this complex dynamic
is fundamental for developing superior treatments, including highly personalized
chronotherapies [1]. Seizure timing is rarely a random event. Many people living
with epilepsy exhibit predictable patterns directly linked to their circadian rhythms.
Recognizing these patterns is crucial for advanced chronotherapy approaches, tai-
loring anti-seizure medication doses to be most effective precisely when seizures
are most likely to occur [2]. Essentially, seizures often follow discernible patterns
or periodicity, intrinsically tied to our body’s internal clock. A deep understanding
of these periodicities is vital to guide effective chronotherapy, allowing for smarter
and more precise interventions that respect the body’s natural physiological cycles
[8].

Beyond simple timing, circadian rhythms exert a significant influence on the fun-
damental mechanisms underlying epilepsy. This perspective highlights that our
body’s internal clock is far from a passive observer; rather, it actively modulates
seizure susceptibility. Gaining insights into these intricate mechanisms is crucial
for developing truly novel therapeutic strategies that harmonize with these natu-
ral biological rhythms [3]. Furthermore, recent research explores the connection
between circadian genes and the molecular underpinnings of epilepsy. This work
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reveals that specific genes regulating our daily rhythms play a crucial role in how
epilepsy develops and progresses. This molecular insight suggests entirely new
molecular targets for therapies, shifting the focus towards addressing root causes
rather than just managing symptoms [7].

Let's break down how closely sleep and our circadian rhythms are tied to seizure
initiation. This review emphasizes that disturbances in sleep quality and the natu-
ral circadian cycle are potent triggers, often preceding the onset of seizures. Rec-
ognizing this profound connection strongly points towards integrating robust sleep
hygiene practices and comprehensive circadian rhythm management into a holis-
tic epilepsy care plan, an aspect frequently overlooked [4]. Moreover, circadian
rhythm disruption is particularly pronounced in individuals whose epilepsy does
not respond well to standard anti-seizure medication. Messed-up body clocks are
not just a symptom, but might actively contribute to the development of drug re-
sistance. This offers new avenues for treatment, suggesting that addressing and
normalizing these rhythm disruptions could represent a significant therapeutic op-
portunity to overcome resistance [5].

The proposition that targeting circadian rhythms could be a promising therapeutic
strategy is gaining traction, especially for drug-resistant epilepsy. The idea is that if
medical interventions can successfully normalize disrupted body clocks, we might
uncover novel ways to significantly reduce seizures where conventional medica-
tions have failed. This represents a fresh and innovative perspective on tackling
one of the most persistent challenges in contemporary epilepsy treatment, offering
hope for improved patient outcomes [9]. By focusing on the body’s intrinsic timing
systems, clinicians could unlock new pathways to restore neurological stability.

Uncovering the precise patterns of when seizures occur is a monumental step to-
wards achieving accurate seizure prediction. This article dives into chronobiol-
ogy, the scientific study of biological rhythms, and elucidates how it fundamentally
helps us understand and even forecast seizure timing. The crucial takeaway is that
if we can truly decipher these underlying rhythms, we move significantly closer to
more accurate and reliable seizure prediction systems, ultimately offering patients
greater autonomy, control, and enhanced safety [6]. When it comes to treating chil-
dren with epilepsy, understanding their specific circadian seizure patterns is ab-
solutely vital for effective care. A systematic review comprehensively synthesizes
existing knowledge, clearly showing that pediatric seizures often exhibit distinct
and predictable circadian timing. This means for pediatric practitioners that con-
sidering these unique patterns can dramatically improve both diagnostic accuracy
and the subsequent planning of treatment regimens for younger patients, leading
to better long-term outcomes [10].

Conclusion

The relationship between circadian rhythms and epilepsy is complex and bidirec-
tional. Our internal clocks don't just influence seizure timing, but epilepsy can
also disrupt natural sleep-wake cycles and other biological timings, necessitat-
ing new treatment approaches like personalized chronotherapies. Seizures are
often not random events; they frequently follow predictable patterns linked to circa-
dian rhythms. Recognizing these patterns is crucial for developing chronotherapy,
where anti-seizure medication doses are tailored for maximum effectiveness when
seizures are most likely. Circadian rhythms actively modulate seizure susceptibil-
ity, offering fresh perspectives on underlying mechanisms for novel therapeutic
strategies. Disturbances in sleep and the natural circadian cycle are potent trig-
gers for seizures, emphasizing the need to integrate sleep hygiene and rhythm
management into epilepsy care. For those with pharmacoresistant epilepsy, cir-
cadian rhythm disruption is not merely a symptom but may contribute to drug re-
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sistance, presenting new therapeutic opportunities by normalizing these disrupted
body clocks. Understanding seizure periodicity, a field known as chronobiology, is
vital for prediction, offering patients greater control. Furthermore, research delves
into circadian genes and molecular mechanisms, revealing their crucial role in
epilepsy development and progression, which points to new molecular targets be-
yond symptom management. Targeting these rhythms is a promising strategy for
drug-resistant epilepsy. Even in pediatric epilepsy, clear circadian seizure tim-
ing is observed, making an understanding of these patterns essential for improved
diagnosis and treatment.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Giuseppe Zaccara, Tiziana Giovannelli, Alessandro Verrotti. “Circadian rhythms
and epilepsy: a complex bidirectional relationship.” Expert Rev Neurother 21
(2021):111-125.

2. Robert S Fisher, Alessia Rosati, Stephan U Schuele. “Circadian Rhythms, Seizure
Timing, and Chronotherapy in Epilepsy.” J Clin Neurophysiol 39 (2022):251-257.

3. Leontien Pitstick, Koen Van Laere, Wim Van Paesschen. “The circadian modulation
of epilepsy: Novel insights and implications for therapeutic strategies.” Epilepsia
63 (2022):4-19.

4. Tobias Gschwind, Philippe Ryvlin, Stephanie Vulliemoz. “The role of sleep and cir-
cadian rhythms in seizure initiation: a narrative review.” J Neural Transm (Vienna)
130 (2023):769-780.

5. Mariana Mota, Lara Leite, Bruno Pereira. “Circadian rhythm disruption in pharma-
coresistant epilepsy: Emerging insights and therapeutic opportunities.” Expert Rev
Neurother 23 (2023):53-65.

6. Peter J Karoly, Mark J Cook, Lachlan Nesbitt. “Chronobiology and seizure predic-
tion: Uncovering the mysteries of seizure timing.” Curr Opin Neurol 33 (2020):199-
205.

7. lIstvan Mody, Xiaohui Liu, Chao Jiang. “The role of circadian genes and molecular
mechanisms in epilepsy.” Neurobiol Dis 167 (2022):105680.

8. Mohammad Faghih, Peter Karoly, Mark Cook. “Seizure periodicity and chronother-
apeutic implications in epilepsy.” Seizure 87 (2021):63-70.

9. Rida Zafar, Saad Qureshi, Mohammed Alsalman. “Circadian rhythms as therapeutic
targets in drug-resistant epilepsy.” Brain Sci 12 (2022):1334.

10. Firas Lado, Rakesh K Singh, Peter Rini. “Circadian Seizure Timing in Pediatric
Epilepsy: A Systematic Review.” J Child Neurol 35 (2020):588-596.

How to cite this article: Sund, Linnea. "Circadian Rhythms: Guiding Personal-
ized Epilepsy Treatment.” Epilepsy J 11 (2025):322.



https://pubmed.ncbi.nlm.nih.gov/33213271/
https://pubmed.ncbi.nlm.nih.gov/33213271/
https://pubmed.ncbi.nlm.nih.gov/33213271/
https://pubmed.ncbi.nlm.nih.gov/35767228/
https://pubmed.ncbi.nlm.nih.gov/35767228/
https://pubmed.ncbi.nlm.nih.gov/34723321/
https://pubmed.ncbi.nlm.nih.gov/34723321/
https://pubmed.ncbi.nlm.nih.gov/34723321/
https://pubmed.ncbi.nlm.nih.gov/36997426/
https://pubmed.ncbi.nlm.nih.gov/36997426/
https://pubmed.ncbi.nlm.nih.gov/36997426/
https://pubmed.ncbi.nlm.nih.gov/36602330/
https://pubmed.ncbi.nlm.nih.gov/36602330/
https://pubmed.ncbi.nlm.nih.gov/36602330/
https://pubmed.ncbi.nlm.nih.gov/31961427/
https://pubmed.ncbi.nlm.nih.gov/31961427/
https://pubmed.ncbi.nlm.nih.gov/31961427/
https://pubmed.ncbi.nlm.nih.gov/35367683/
https://pubmed.ncbi.nlm.nih.gov/35367683/
https://pubmed.ncbi.nlm.nih.gov/33744654/
https://pubmed.ncbi.nlm.nih.gov/33744654/
https://pubmed.ncbi.nlm.nih.gov/36291583/
https://pubmed.ncbi.nlm.nih.gov/36291583/
https://pubmed.ncbi.nlm.nih.gov/32410427/
https://pubmed.ncbi.nlm.nih.gov/32410427/

Sund L. Epilepsy J, Volume 11:4, 2025

*Address for Correspondence: Linnea, Sund, Department of Pediatric Neurology, Uppsala University, Uppsala, Sweden, E-mail: linnea@sund.se

Copyright: © 2025 Sund L. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution
and reproduction in any medium, provided the original author and source are credited.

Received: 01-Jun-2025, Manuscript No. elj-25-174917; Editor assigned: 03-Jun-2025, PreQC No. P-174917; Reviewed: 17-Jun-2025, QC No. Q-174917; Revised: 23-Jun-
2025, Manuscript No. R-174917; Published: 30-Jun-2025, DOI: 10.37421/2472-0895.2025.11.322

Page 3 of 3


mailto:linnea@sund.se
https://www.hilarispublisher.com/epilepsy.html

