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ABSTRACT
Major disruption in the delivery of healthcare services can occur in exceptional
situations such as natural disasters, conflicts, periods of severe economic
hardship, and epidemics. These disruptions typically affect to the greatest extent
themost vulnerable segments of the population, including people with epilepsy.
Inability to access healthcare services can lead to failure to undergo necessary
diagnostic investigations, or to receive needed therapeutic interventions,
including epilepsy surgery. Stress and other factors associated with the nature
or the cause of the disruption can adversely affect seizure control status, or
precipitate the occurrence of psychiatric disorders and other comorbid
conditions. Failure to access antiseizure medications is a common occurrence
in these situations and can result in loss of seizure control, withdrawal seizures,
and status epilepticus. In this article, we provide examples of recent disruptions
in healthcare and their implications for people with epilepsy. We discuss the
consequences of natural disasters, conflicts, economic sanctions, and focus in
greater detail on lessons learnt during the COVID-19 pandemic. We also discuss
possible mitigation procedures, focusing in particular on the application of
telemedicine to epilepsy care. Finally, we underline the need for governments,
healthcare authorities, and international organizations to improve their
preparedness to deal with exceptional situations that may arise in the future.
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Even in settings where access to
healthcare is well organized, there
can be circumstances where healthcare
services can become suddenly and
severely disrupted. Examples of such
circumstances include natural disasters,
wars and other forms of conflict, events
leading to severe economic hardship,
and disease epidemics. Depending on
the underlying cause, the disruption of
healthcare services can be sudden or
gradual, short-lived or prolonged, and
affected individuals can range from
small local communities to entire
nations or even worldwide, as recently
experienced during the COVID-19 pan-
demic.When healthcare services are

severely disrupted, the most vulnerable
segments of the populations are typi-
cally among themost seriously affected,
and people with epilepsy (PwE) are no
exceptions. For PwE, inability to access
healthcare facilities can result in failure
to undergo necessary diagnostic inves-
tigations, or to benefit from appropriate
therapeutic interventions, including
epilepsy surgery. Physical and psycho-
logical isolation, coupledwith the stress
related to the underlying cause of the
disruption, can contribute to deteriora-
tion in seizure control status, and to
development or exacerbation of psy-
chiatric comorbidities. For most PwE,
regular intake of antiseizure
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medications (ASMs) is essential to ensure sustained
seizure control [1], and failure to access medication
can result in recurrence of seizures, including
withdrawal seizures and life-threatening develop-
ments such as status epilepticus.In this brief narrative
review, we provide examples of difficult humanitarian
circumstances that can disrupt the delivery of
healthcare to people, including those with epilepsy,
and describe mitigation procedures that can be put in
place to alleviate their suffering during such difficult
times. We will focus in particular on lessons learnt
during recent natural and man-made disasters, and
during the COVID-19 pandemic, with special empha-
sis on the application of telemedicine to epilepsy care.
The issues discussed are relevant to children as well as
adults with epilepsy, although the majority of studies
were conducted in adult populations. There are other
scenarios of difficulty for humanity (e.g., conse-
quences of climate change [2]) that are beyond the
scope of the current review.

Man-made disasters

Having access to healthcare in the current world is a
privilege, it is not a merit. Many variables may affect
and disrupt availability of healthcare, including access
to medications. One regrettable common scenario
that can significantly disrupt healthcare is man-made
disasters.Man-made disasters affecting access to
healthcare include wars (e.g., Yemen, Ukraine),
internal conflicts (e.g., Syria, Libya, Afghanistan),
and international sanctions (e.g., Cuba, North Korea,
Iran, Russia, Somalia, Venezuela, Zimbabwe). These
unfortunate situations affect the lives of ordinary
people significantly and may limit or negate access to
basic human rights, including healthcare and medica-
tions. The current war in Ukraine is a sad example of
such a scenario. Volodymyr, who is a practicing
neurologist in Ukraine, sent an email to many
epileptologists worldwide making an urgent, heartfelt
request: “I am inmy hospital helpingwith patients and
organization, but I am getting hundreds of our
patients’ requests for antiepileptic drugs. They are
running out of supplies, especially those not regis-
tered in the Ukraine like vigabatrin, rectal diazepam,
clobazam, etc. Could you please help us with this?”.
The current situation in Yemen is also of great
concern, with the country being victim of one of
the worst humanitarian crises in the world [3].
Likewise, in Syria, the entire country is hit by a
humanitarian crisis [4].Economic sanctions against
many nations have also created serious humanitarian
consequences affecting access to healthcare; one
recent example being the 2018 re-imposition of
international sanctions on Iran [5]. In a 2019 study

of 244 patients with epilepsy in Iran, 38% of the
surveyed individuals stated that they had significant
difficulty obtaining their ASMs, and 15% indicated
that their medication(s) were not accessible at all [6].
Purely from a healthcare perspective, it is imperative
that political leaders and military personnel take all
necessary actions to respect the sanctity of hospitals
and other healthcare facilities, and to prevent suffer-
ing and hardship of the people affected by injuries or
disease [7]. Similarly, various approaches can be used
to mitigate the healthcare impacts of economic
sanctions; one example being the Oil-for-Food
Program established by the United Nations in 1995
to allow Iraq to sell oil on the world market in
exchange for food, medicines, and other humanitari-
an needs for ordinary citizens without allowing the
government to boost its military capabilities [8]. Other
mitigation procedures, especially during wars and
internal conflicts, include providing international
humanitarian relief efforts and targeted donations
of medicines. The International League against
Epilepsy (ILAE) [9], the ROW Foundation [10] and
other non-governmental organizations [10] have
taken initiatives to boost supply and distribution of
ASMs to PwE in Ukraine. Hopefully, these actions
will go some way to assist Volodymyr and his
colleagues in addressing the needs of their patients.
It is necessary that such relief actions are extended to
other crises in the world, including those occurring in
Yemen, Syria, Libya, Afghanistan, Cuba, North Korea,
Iran, Somalia, Venezuela, Zimbabwe, and other
countries.

Natural disasters

Natural disasters (e.g., earthquakes, tsunamis, hurri-
canes, etc.) also affect access to healthcare signifi-
cantly [11-13]. In a study of 161 physically handicapped
patients with epilepsy during the Great East Japan
Earthquake in 2011, 68% of patients reported having
seven days or less of stockpiled medication when the
earthquake struck, and 29% of patients had no
medication or almost no medication during the acute
phase after the earthquake; six patients had to stop
taking theirmedication and nine patients experienced
a worsening of their seizures [12]. Establishment of
appropriate countermeasures against interruption of
treatment and healthcare services to ascertain medi-
cal needs of all people are necessary to prepare for
future disasters [14]. In addition to disrupting access
to healthcare services, the psychosocial impacts of
disasters (man-made or natural) should also be
considered. Establishing mental health services that
are community-based, family-focused, and culturally
sensitive in the post-emergency phase of disasters are
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among helpful mitigation procedures in such circum-
stances [15].

The COVID-19 pandemic and its influence
on PwE

In someways, the features of the COVID-19 pandemic
resemble those of a conflict. By 11th March 2022,
approximately 453 million COVID-19 cases had been
reported and the total number of COVID-19-related
deaths worldwide climbed to 6,051,397 [16]. This is
about 10 times the combined number of military and
civilian casualties in all British Commonwealth nations
during the second World War [17]. As usual in these
situations, communities that are underprivileged due
to poverty, disease or vulnerability to stigma, suffered
most during the pandemic, and PwE were no
exceptions. As the pandemic evolved, many lessons
were learnt and important knowledge was acquired
not only on the impact of the COVID-19 on PwE, but
also on ways to ensure that health systems are better
prepared to deal with other emergencies that could
occur in the future. A few questions relevant to
epilepsy that emerged during the pandemic are
addressed concisely in the sections below, as an
example of the multifaceted health issues that can
arise during difficult times.

Are PwE at greater risk of developing severe
complications of COVID-19, and are they at greater
risk of COVID-19 related mortality?

Because the SARS-CoV-2 virus may cause a number of
central nervous system (CNS) manifestations, the
possible impact of epilepsy on COVID-19 outcomes
has been a source of concern. A recent systematic
review and meta-analysis evaluated whether PwE are
at risk of a poorer COVID-19 outcome (including a
higher mortality risk) compared with people without
epilepsy [18]. Thirteen studies of a total of 67,131
patients with COVID-19 were included in the meta-
analysis. A previous diagnosis of epilepsy was found
to be associatedwith a higher risk of severe COVID-19
outcomes (odds ratio [OR]: 1.69; 95% confidence
interval [95% CI]: 1.11–2.59) and a higher risk of
mortality (OR: 1.71; 95% CI: 1.14–2.56) [10]. Similar
results were reported by two subsequent studies from
Spain [19] and Hungary [20]. Most of the studies had
major limitations, including the possible influence of
confounders, and inadequate power or information to
assess the impact of variables such as type of seizures
and epilepsy, degree of seizure control, comorbidities
and treatments. Despite these limitations, overall
evidence does indicate that, while PwE do not appear
to be at greater risk of acquiring COVID-19 [19], they

are more likely to have poorer COVID-19 outcomes.
To explain these data, it has been hypothesized that
the inflammatory reaction to SARS-CoV-2 might be
enhanced in epileptic tissue, or that poorer outcomes
could arise from COVID-19-related seizure complica-
tions (including status epilepticus) or from adverse
interactions between ASMs and COVID-19 itself, or its
treatment [19].
The risk of poorer COVID-19 outcomes reinforces the
recommendation that PwE should have access to
COVID-19 vaccines [21]. Of note, a recent study based
on the medical records of approximately seven
million people vaccinated against the COVID-19 in
the UK found that, following vaccination, epilepsy is
no longer a risk factor for increased COVID-19-related
mortality [22].

Does COVID-19 cause seizures and does it worsen
seizure control in PwE?

COVID-19 can cause a number of neurological
manifestations but, among these, seizures are rela-
tively uncommon (<5%) [23]. When they occur,
seizures generally consist in acute symptomatic
seizures in severely ill patients, as a consequence of
hypoxia, stroke, metabolic derangements, or organ
failure [24, 25]. Epileptiform discharges on the EEG,
however, are relatively common in COVID-19 patients
[26]. In some individuals, status epilepticus may be
seen, which often shows features typical of new-onset
refractory status epilepticus (NORSE), possibly reflect-
ing a pro-inflammatory state in the CNS [27].
There is little or no evidence that in general COVID-19
leads to seizure aggravation in PwE [28]. Worsening of
seizures in PwE during the course of SARS-CoV-2
infection does occur in some individuals due to
factors such as random fluctuation in seizure fre-
quency, mental stress, reduced adherence to ASM
treatment, or the same COVID-19-related factors
causing de novo acute symptomatic seizures [24, 25].

How did the pandemic affect epilepsy care, and
what lessons have we learnt from that?

The impact of the pandemic on epilepsy care in most
regions of theworld is summarizedwell by the actions
taken at three major centres in Italy and Spain in the
first months of 2020: “activities related to epilepsy care
were reduced to less than 10% and were deprioritized.
Discharges were expedited and elective epilepsy
surgeries…cancelled. Hospitalizations and EEG exam-
inations were limited to emergencies. The outpatient
visits for new patients were postponed, and follow-up
visits mostly managed by telehealth” [29]. Those
actions were aimed at protecting patient health, and
over time, many clinical centres worldwide made
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adjustments to minimize adverse consequences on
the quality of care for PwE.
Based on the lessons learnt during these challenging
times, healthcare systems need to ensure that they are
better prepared should other emergencies emerge in
the future. Specifically, consideration should be given
to a number of actions:
� Opportunities offered by telemedicine (including
adequate communication services) should be poten-
tiated. Although telemedicine was implemented at
most centres from the very beginning of the
pandemic, the range and the quality of telehealth
services at many sites left room for improvement.
Even in high-income countries, many patients lacked
access to the technology needed to facilitate tele-
health visits [28]. Issues related to implementation of
telehealth services are discussed in the next section of
this article.
� An organizational structure should be established
to ensure continuous access to medicines in emer-
gency settings. This requires creation of effective
systems to procure, store and distribute medicines,
allowing for home delivery to patients quarantined or
otherwise unable to travel.
� Protected environments should be established to
preserve at least a minimum level of hospital visits and
in-patient services. Although telemedicine can greatly
facilitate epilepsy management even in non-emer-
gency settings, efforts should be made to permit
continuation of services, such as EEG recordings,
video-EEG monitoring, and epilepsy surgery.
� Programs should be in place to address the
consequences of severe psychological distress, to
which PwE are particularly vulnerable in emergency
situations such as the COVID-19 pandemic [30].
� Healthcare personnel should be trained to
deal with emergency situations, and should be
especially protected to ensure continued delivery
of services throughout crisis situations. In many
countries, shortage of personnel caused by long-
standing under-investment in healthcare resulted in
failure to provide essential services during the
pandemic.

What lessons did the COVID-19 pandemic teach
researchers, public health officers, politicians and
the general public?

Three general lessons learnt during the pandemic
deserve to be briefly mentioned. First, the pandemic
taught everyone the immense benefits deriving from
scientific research, as shown most notably by the
rapid identification of SARS-CoV-2 and the fast
development of effective vaccines. Second, the
pandemic highlighted disparities in access to health-

care within and across the borders, and how such
disparities ultimately affect everyone. As an example,
the lack of affordable vaccines in many parts of the
world probably contributed to development and
spread of more infectious SARS-CoV-2 variants. Lastly,
the pandemic highlighted the potential of modern
information technology (IT) in addressing public
health issues. The benefits of a rapid, correct and
effective communication are obvious. However, there
have also been examples of suboptimal communica-
tion strategies, and even spreading false information
leading to serious public health consequences, such
as COVID-19 fatalities in people misled by some
media into believing that vaccines are ineffective and
harmful. All stakeholders need to consider these
issues carefully, and ensure that we will be able to
effectively address other challenges that may emerge
in the future.

Telemedicine: an invaluable tool to deliver
healthcare in difficult times

Telemedicine has developed over recent years as a
useful tool in certain areas of the world, specifically
where distances may preclude regular review in
healthcare face to face [31-33]. During the time of
the COVID-19 pandemic, difficulties in attendance at
hospitals forced wider utilization, proving a main
point of contact for review of those with chronic
disease.
Telemedicine may be defined as the delivery of
medical care with the aid of telecommunications,
through any platform. This may include a bespoke
platform and use of any tool over the internet, cellular
or telephone media. Tele-neurology is the term
applied where this relates to care in neurology. Over
recent years, this has specifically developed with
regard to stroke medicine, where timely acute
interventions are now so important. Based on
experience acquired especially in North America
and Europe, remote consultation with specialty teams
following patient arrival in remote hospitals has been
effective in reducing time to delivery of thrombolysis
[34]. However wider utilization has traditionally met
with barriers, not least through lack of confidence of
professionals in utilization and concern about mal-
practice, technical limitations, security concerns, cost
effectiveness and reimbursement limitations. This
said, there are increasing reports from disparate parts
of the world of positive evaluation of telemedicine
use, in adults and children with epilepsy, specifically
with central tertiary coordination to remote rural
areas [35, 36].
The COVID-19 pandemic led to an unprecedented
burden on health care systems throughout the world,
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restricting access of those with chronic disease to
routine care. Several surveys have highlighted the
challenges met by patients with epilepsy with regard
to accessing health care. There has been a general
commonality in results as to reports of cancelled
appointments and in patients finding difficulties in
contacting their health care teams [37, 38]. Profes-
sionals focused on keeping individuals out of hospital
where possible. This is where telehealth has really
been utilized, through whatever platform available.
The ILAE COVID-19 Task Force in collaboration with
the ILAE Telemedicine Task Force conducted a survey
utilizing a 15-item questionnaire to review change in
utilization of telemedicine during the pandemic [39];
267 responses were received from 53 countries across
all regions of the world. Telemedicine use increased
during the pandemic; 62.2% professionals who
answered utilized telemedicine pre pandemic where-
as 87.3% were utilizing it post pandemic. This was
through the telephone (44.9%), zoom (39.7%), What-
sApp (37.8%), text (25.1%), SKYPE (14.2%) and Face-
Time (5.2%). In total, 47.9% reported no
reimbursement was provided, whereas 39.3%
reported a cost to the respondent. One third reported
difficulties in use, whether this was through poor
connections, or internet access, difficulties for the
patients in view of age or access, or too many calls
taking time. Internet access was reported as good in
all areas in 31.8%, good in limited areas but poor in
some in 60.7% and poor in most in 5.6%.
When utilizing telemedicine, it is important to
consider optimal ways to organize the consultation.
A degree of preparation helps both physician and
patient. This should include clear information for
patients as to how to access the consultation, what
information they will need to have ready, and any
questionnaires that could aid the consultation e.g.,
quality of life assessments [40]. There is also a
difference to the consultation style that may be
required. Key questions may need to be prepared,
differing for new and follow-up consultations on
seizure information, epilepsy history, personal
history, comorbidities and lifestyle. Home video of
events can be very helpful. Video consultation has
many advantages as opposed to telephone as it may
be easier to engage patients and their families, there
may be increased interaction, sharing of information
and the ability to gauge neurological deficit.
However, video may also prove problematic in
certain cultures, as well as being limitations in
technology awareness in some patients and families.
Certain services such as those for the ketogenic diet
have also, however, reported advantages over face-
to-face consultations, where more family members
can become involved, contact with families is
generally easier, and there is a greater ability to

attend more professional meetings [41]. Surveys
have reported general increased patient and family
satisfaction [42].
This said, there remains a discussion as to how such
services will be utilized in the longer term. A survey
of physicians conducted in Japan by the Young
Epilepsy Section of the ILAE revealed 29/115 (32.6%)
were unwilling to continue use following the
pandemic [43]. Age, specialty, the number of
COVID-19 risk factors in the participant, the number
of COVID-19 risk factors in the cohabitants, COVID-
19 epidemic area, consultation time during telemedi-
cine, and workload due to telemedicine were
statistically significant in influencing the likelihood
of continuing. In the multivariate binary logistic
regression analysis, workload due to telemedicine
was independently associated with the unwillingness
to continue telemedicine. In an online survey of
members of a Spanish epilepsy society during the
pandemic, 88% handled epilepsy clinics by tele-
phone, and 4.5% by videoconference [44]. Changes in
ASMs were performed less frequently than during
onsite visits by 66.6% of the epileptologists. Scales
were not administered during these visits, and
certain types of information such as sudden expected
unrelated death in epilepsy (SUDEP) were felt to be
more appropriate to discuss in person. More than
four out of five of the neurologists (84.8%) stated that
they would be open to perform some telemedicine
visits in the future.
It is important to recognize a need for telehealth, and
acknowledging it is not without limitations.WhatsApp
is end-to-end encrypted, but is not compliant, for
example, with the Health Insurance Portability and
Accountability (HIPAA), and this may be misunder-
stood in some areas. However, it is important to
ensure continuity of care and consequently the
benefits of use of such platforms during the
pandemic. The use of telehealth is likely to be a
requirement of the future so connectivitymust also be
seen as a priority in primary care settings around the
world, acknowledging the need for patient privacy
and data security. The United Nations have recog-
nized access to the internet as a human right,
acknowledging the global and open nature of the
Internet as a driving force in accelerating progress
towards development in its various forms [45].
Further, they have set out a roadmap for digital
cooperation aiming that by 2030, every person should
have safe and affordable access to the Internet,
including meaningful use of digitally enabled services
in line with the Sustainable Development Goals [46].
The epilepsy community should also advocate for
improved telehealth infrastructure with appropriate
recognition of such consultations as face to face with
regard to reimbursement
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Conclusions

Access to epilepsy care, including ASMs, can be
severely disrupted in various circumstances, many of
which may be sudden and unpredictable. Although
mitigation interventions need to take into account the
nature and cause of the disruption, the ability to
provide an effective response is largely dependent on
the level of preparedness of local health systems and
existing infrastructures. Government and healthcare
authorities need to ensure that adequate planning/
preparations are in place to deal with such emergen-
cies. Application of telemedicine, likely to become a
requirement in the future, and other appropriate
mitigation procedures, including emergency relief
efforts, can offer invaluable assistance during difficult
circumstances. The lessons learnt during the COVID-
19 pandemic indicate that national communities and
international organizations need to be better pre-
pared to address other emergencies that may emerge
in the future. &

Key points
� Epilepsy needs long-term treatment to maintain
the goal of seizure freedom.

� People with epilepsy should have reliable access
to medication(s) on a regular basis.

� During man-made or natural disasters, and
during serious epidemics, access to epilepsy
care can be severely disrupted.

� Application of mitigation procedures is neces-
sary during difficult circumstances.

&

Supplementary material.
Summary slides accompanying the manuscript are available at
www.epilepticdisorders.com.
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TEST YOURSELF

(1) What are the potential consequences of failure to access antiseizure medications in people with epilepsy?
A. Loss of seizure control
B. Status epilepticus
C. Death
D. All of the above

(2) What circumstances may affect access to healthcare significantly?
A. Wars
B. Indiscriminate international economic sanctions
C. Natural disasters
D. All of the above

(3) What is a helpful mitigation procedure in permitting access to healthcare during difficult times?
A. Telemedicine
B. Having stockpile of drugs
C. Establishing mental health services
D. All of the above

Note: Reading the manuscript provides an answer to all questions. Correct answers may be accessed on the
website, www.epilepticdisorders.com.
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