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Abstract: 
Epilepsy is a chronic neurological disorder that poses a significant global health burden, with recurrent seizures contributing 
to morbidity and mortality. Among the most life-threatening manifestations is status epilepticus, where delayed intervention 
increases the risk of hypoxia, trauma, and sudden unexpected death in epilepsy (SUDEP). The pre-hospital phase of care is 
critical, as the majority of seizure-related fatalities occur before patients reach hospital facilities. Paramedics play a decisive 
role in bridging this gap by providing rapid recognition, timely administration of anticonvulsant medications, airway and 
breathing support, and safe patient transport. Emerging evidence highlights that early paramedic intervention not only reduces 

seizure duration and complications but also significantly lowers mortality rates. Despite these advances, disparities exist in 
access to pre-hospital epilepsy care, particularly in resource-limited settings, where gaps in training, drug availability, and 
standardized protocols hinder optimal outcomes. This review explores the clinical role of paramedics in reducing deaths from 
epilepsy, emphasizing their impact on patient survival, neurological recovery, and system-wide improvements in emergency 
medical services. By analyzing current evidence, barriers, and strategies for enhancing pre-hospital epilepsy management, 
the article underscores the importance of strengthening paramedic-led interventions as a cornerstone of comprehensive 
epilepsy care. 
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1.INTRODUCTION: 

Epilepsy is one of the most common chronic 

neurological disorders worldwide, affecting an 

estimated 50 million people, according to the World 

Health Organization (WHO, 2023). The disorder is 
characterized by recurrent, unprovoked seizures 

caused by abnormal neuronal activity in the brain. 

While many individuals with epilepsy achieve 

seizure control with antiepileptic drugs, 

approximately one-third continue to experience 

breakthrough seizures that place them at risk of 

severe complications, including status epilepticus, 

traumatic injury, and sudden unexpected death in 

epilepsy (SUDEP) (Thurman et al., 2018; Devinsky 

et al., 2019). Mortality rates among people with 

epilepsy remain two to three times higher than in the 

general population, underscoring the need for timely 
and effective intervention during emergencies 

(Beghi, 2020). 

The pre-hospital setting represents a critical window 
in epilepsy care, as a substantial proportion of deaths 

occur before the patient reaches a hospital. Status 

epilepticus, defined as a seizure lasting more than 

five minutes or recurrent seizures without recovery 

of consciousness, carries a mortality rate ranging 

from 10% to 30%, depending on the timeliness of 

treatment (Sculier et al., 2019). In such cases, 

immediate intervention is essential to prevent 

irreversible brain injury, hypoxia, or fatal outcomes. 

Paramedics, as the first line of medical responders, 

play a decisive role in reducing mortality by 

providing airway protection, rapid recognition of 
seizure type, oxygen supplementation, glucose 

monitoring, and administration of life-saving 

medications such as benzodiazepines (Holtkamp, 

2020). 

Recent research has highlighted the effectiveness of 

paramedic-led pre-hospital interventions in 

improving outcomes for patients experiencing 

epileptic seizures. For example, randomized 

controlled trials and observational studies 

demonstrate that the timely administration of 

intramuscular or intravenous benzodiazepines by 

paramedics significantly shortens seizure duration 

and reduces the risk of progression to status 

epilepticus or cardiac arrest (Chamberlain et al., 

2021; Nambiar et al., 2022). Furthermore, early 
seizure termination in the field reduces the 

likelihood of intensive care admission, mechanical 

ventilation, and prolonged hospital stay (Alford et 

al., 2019). 

Despite these benefits, challenges persist in 

optimizing pre-hospital care for epilepsy. In many 

low- and middle-income countries (LMICs), 

epilepsy remains highly stigmatized, and access to 

trained emergency personnel or essential 

anticonvulsant medications is limited (WHO, 2023). 

Even in high-income countries, disparities exist in 

the consistency of paramedic training, the 

availability of standardized seizure management 

protocols, and the speed of ambulance dispatch 

systems (Shorvon & Trinka, 2021). These gaps can 

lead to delayed or inadequate care, undermining the 

potential benefits of early intervention. 

Moreover, the evolving complexity of epilepsy 

management demands that paramedics are equipped 

not only with clinical skills but also with decision-
support tools to differentiate seizure types, assess 

comorbidities, and anticipate complications. 

Advances in digital health, such as telemedicine and 

artificial intelligence, have begun to supplement 

paramedic practice by offering real-time decision-

making support in the field (Brigo et al., 2022). 

Integrating these technologies into pre-hospital 

systems may further strengthen the capacity of 

paramedics to reduce mortality in epilepsy 

emergencies. 

This review article aims to provide a comprehensive 

analysis of the role of paramedics in reducing deaths 

associated with epilepsy, with a particular focus on 

pre-hospital interventions. It will first examine the 

pathophysiology and risks of epileptic emergencies, 
then explore the specific roles of paramedics in 

seizure recognition, airway management, 

medication administration, and patient transport. 

Comparative analyses between pre-hospital and in-

hospital outcomes will be presented, followed by a 

synthesis of clinical evidence on mortality reduction. 

The review will also address barriers and challenges, 

including training limitations, systemic delays, and 

resource constraints, and propose strategies for 

enhancing pre-hospital epilepsy care. By critically 

evaluating current evidence and highlighting best 

practices, the article underscores the importance of 
strengthening paramedic-led interventions as a 

cornerstone in the global effort to reduce epilepsy-

related mortality. 

2. Pathophysiology and Risks of Epileptic 

Emergencies 

Epileptic emergencies, particularly status 

epilepticus (SE), represent one of the most severe 
clinical manifestations of epilepsy and are 

associated with high morbidity and mortality. SE is 

traditionally defined as a seizure lasting longer than 

five minutes or a series of seizures without recovery 

of consciousness in between, and it requires 

immediate intervention to prevent irreversible brain 

damage (Trinka et al., 2019). The pathophysiology 

of prolonged seizures is complex and involves 

sustained hyper-synchronous neuronal firing, 

excitotoxicity, and disruption of normal inhibitory 

neurotransmission. During prolonged seizures, 

excessive glutamate release triggers overactivation 
of N-methyl-D-aspartate (NMDA) receptors, 

resulting in calcium influx and neuronal injury 
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(Fisher & Acevedo, 2018). Concurrently, gamma-

aminobutyric acid (GABA)-mediated inhibition 

diminishes, leading to progressive seizure self-

sustainment, neuronal death, and increased 

resistance to benzodiazepine therapy if treatment is 

delayed (Chen & Wasterlain, 2020). 

The systemic consequences of epileptic emergencies 

extend beyond neuronal injury. Prolonged seizures 

often result in significant autonomic dysregulation, 
characterized by tachycardia, hypertension, and 

hyperthermia in the early phase, which can progress 

to bradycardia, hypotension, and cardiac arrest in 

later stages (Holtkamp, 2020). Hypoxia is another 

critical complication, arising from impaired 

respiratory drive, aspiration of gastric contents, or 

airway obstruction during convulsive seizures. 

Recurrent or sustained hypoxemia can precipitate 

multi-organ failure and sudden unexpected death in 

epilepsy (SUDEP) (Devinsky et al., 2019). 

Additionally, metabolic derangements such as lactic 
acidosis, hypoglycemia, and electrolyte disturbances 

further exacerbate the risks of mortality and poor 

neurological outcomes (Sculier et al., 2019). 

Trauma is another major risk associated with 
uncontrolled seizures, as patients are vulnerable to 

head injuries, fractures, and burns due to 

uncontrolled motor activity and loss of 

consciousness in unsafe environments. Studies 

indicate that up to 30% of epilepsy-related 

emergency department visits are linked to seizure-

related injuries, many of which can be life-

threatening if not promptly managed (Keezer et al., 

2016). These injuries compound the direct 

neurological risks of prolonged seizures, increasing 

overall mortality rates among individuals with 

poorly controlled epilepsy. 

The risk of death in epileptic emergencies is also 

strongly associated with delays in treatment. 

Evidence shows that mortality rates for convulsive 

SE increase substantially after 30 minutes of 
ongoing seizure activity, rising from approximately 

10% to as high as 30% depending on etiology and 

comorbidities (Trinka et al., 2019). Delayed 

administration of benzodiazepines, which are most 

effective in the first 5–10 minutes of seizure onset, 

reduces the likelihood of successful seizure 

termination and increases the risk of progression to 

refractory SE (Sánchez Fernández et al., 2019). This 

time-dependent nature of seizure management 

underscores the importance of immediate pre-

hospital intervention. 

SUDEP represents a unique risk in epilepsy, often 

occurring during or after generalized tonic–clonic 

seizures. While its exact mechanisms remain unclear, 

it is believed to involve a combination of autonomic 
dysfunction, impaired cardiorespiratory control, and 

postictal brainstem suppression (Shankar et al., 

2020). Paramedic recognition of patients at high risk 

of SUDEP—particularly those with frequent, 

uncontrolled seizures—remains critical in guiding 

pre-hospital monitoring and rapid escalation of care. 

In summary, the pathophysiology of epileptic 

emergencies highlights the urgent need for timely 

intervention to mitigate neuronal injury, systemic 

complications, and preventable deaths. The risks 

associated with uncontrolled seizures—ranging 
from hypoxia and trauma to SUDEP—are magnified 

in the absence of early medical attention. This 

evidence underscores the pivotal role of paramedics 

in recognizing, managing, and stabilizing patients 

during the pre-hospital phase to reduce mortality and 

improve outcomes. 

 

3. Pre-Hospital Roles of Paramedics in Epileptic 

Emergencies 

The pre-hospital environment represents a decisive 

period in the management of epileptic emergencies, 

particularly generalized tonic–clonic seizures and 

status epilepticus. Given that mortality risk increases 

significantly with every minute of ongoing seizure 

activity, paramedics occupy a pivotal role in early 
recognition, stabilization, and treatment (Chen & 

Wasterlain, 2020). Their interventions not only 

reduce the risk of death but also minimize long-term 

neurological damage, hospital admissions, and 

complications. The scope of pre-hospital paramedic 

care can be understood through several interrelated 

domains: seizure recognition, airway and breathing 

management, administration of anticonvulsant 

medications, hemodynamic stabilization, patient 

transport, and communication with emergency 

departments. 

The first responsibility of paramedics is the accurate 

recognition of seizure activity and differentiation 

from seizure mimics such as syncope, hypoglycemia, 

or psychogenic non-epileptic events (Brigo et al., 

2022). A rapid neurological assessment, including 
Glasgow Coma Scale (GCS) scoring and evaluation 

of seizure duration, is critical to determine whether 

the patient is experiencing a self-limited seizure or 

status epilepticus. Early identification allows for the 

immediate initiation of time-sensitive interventions. 

In addition, paramedics must obtain a quick history 

from caregivers or witnesses, including seizure 

onset time, frequency, medication adherence, and 

comorbidities, which informs clinical decision-

making. 

Airway protection and ventilation are among the 

most urgent tasks in pre-hospital seizure care. 

Prolonged convulsions can compromise the airway 

through tongue obstruction, aspiration, or trauma. 

Paramedics are trained to employ basic and 
advanced airway maneuvers, including positioning, 

suctioning, insertion of airway adjuncts, and in 
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severe cases, endotracheal intubation if within their 

scope of practice (Holtkamp, 2020). Supplemental 

oxygen is often administered to counteract hypoxia 

and prevent secondary brain injury. Circulatory 

support, such as establishing intravenous access, 
monitoring vital signs, and administering fluids 

when necessary, further stabilizes the patient and 

reduces systemic complications. 

The administration of benzodiazepines is the 
cornerstone of pre-hospital management of 

prolonged seizures. Evidence from clinical trials 

demonstrates that early use of intramuscular 

midazolam or intravenous lorazepam by paramedics 

is highly effective in terminating seizures and 

reducing progression to refractory status epilepticus 

(Chamberlain et al., 2021). When intravenous access 

is difficult, intranasal or buccal routes offer reliable 

alternatives, especially for pediatric patients 

(Nambiar et al., 2022). By administering first-line 

treatment in the field, paramedics bridge a critical 
gap, ensuring patients receive medication within the 

recommended 5–10 minutes of seizure onset, when 

benzodiazepines are most effective. This rapid 

response significantly decreases mortality rates and 

improves neurological outcomes. 

Beyond seizure termination, paramedics play a role 

in continuous monitoring of cardiorespiratory status 

and metabolic parameters. Point-of-care glucose 

testing is essential, as hypoglycemia can precipitate 

or prolong seizures. Electrolyte disturbances, 

dehydration, and underlying infection may also be 

contributing factors. Paramedics frequently provide 

initial management, including fluid resuscitation or 

antibiotics if protocols allow, while awaiting 

hospital care (Alford et al., 2019). The ability to 

detect and address reversible causes in the field 
enhances patient safety and improves pre-hospital 

stabilization. 

Once stabilized, patients require rapid and safe 

transport to an appropriate healthcare facility. 
Paramedics ensure secure immobilization, minimize 

further trauma during transport, and continuously 

reassess airway, breathing, and circulation. Effective 

pre-arrival communication with emergency 

departments is another key responsibility. By 

relaying vital clinical information such as seizure 

duration, treatments given, and response to 

medications, paramedics enable hospital teams to 

prepare for further interventions, including second-

line anticonvulsant therapy or intensive care support 

if required (Shorvon & Trinka, 2021). This 
coordination reduces treatment delays and improves 

continuity of care. 

During epileptic emergencies, paramedics also 

provide psychological support and education to 
patients’ families or caregivers. Witnessing a seizure 

is often distressing, and reassurance from trained 

professionals can reduce panic and facilitate 

cooperation. Paramedics may also use this 

opportunity to reinforce adherence to antiepileptic 

medications, educate caregivers on seizure first aid, 

and highlight the importance of follow-up care. In 
this way, their role extends beyond acute 

intervention to encompass long-term prevention and 

patient empowerment. 

Recent innovations are broadening the role of 
paramedics in epilepsy care. Integration of 

telemedicine allows remote neurologists to support 

decision-making in complex cases, particularly in 

rural areas with limited access to specialized care 

(Brigo et al., 2022). Artificial intelligence tools 

embedded in ambulance systems are emerging to 

assist in seizure recognition and protocol adherence. 

In some regions, paramedics are empowered to 

initiate community-based referral systems for 

patients with recurrent seizures, thereby reducing 

the risk of future emergencies (Sánchez Fernández 
et al., 2019). These advancements underscore the 

evolving importance of paramedics as frontline 

providers not only of emergency care but also of 

preventive health services. 

Overall, paramedics play a multi-dimensional role in 

reducing mortality in epilepsy-related emergencies. 

From rapid recognition and airway management to 

timely drug administration and effective hospital 

communication, their interventions directly 

influence survival and recovery. As epilepsy care 

continues to evolve, strengthening paramedic 

training, standardizing pre-hospital seizure 

protocols, and integrating technological innovations 

will be essential to maximize their life-saving 

potential. 

 

4. Comparative Analysis of Pre-Hospital vs. In-

Hospital Interventions 

The effectiveness of epilepsy management, 

particularly in emergencies such as status epilepticus 

(SE), is strongly influenced by the timing and 

location of intervention. The pre-hospital phase, led 

by paramedics, represents a “golden window” in 

which rapid action can significantly reduce 

morbidity and mortality. By contrast, in-hospital 

interventions often occur after critical delays, which 

may limit their effectiveness despite the availability 
of advanced resources. Comparing pre-hospital and 

in-hospital interventions highlights not only 

differences in timing and accessibility but also the 

unique contributions of each setting to patient 

outcomes. 

One of the most significant advantages of pre-

hospital interventions is timeliness. 

Benzodiazepines, the first-line therapy for SE, are 

most effective when administered within the first 5–
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10 minutes of seizure onset (Sánchez Fernández et 

al., 2019). Paramedics, often arriving on scene 

within minutes, can administer intramuscular or 

intravenous benzodiazepines before irreversible 

neuronal injury occurs. In-hospital interventions, 
however, are frequently delayed by transport, triage, 

and diagnostic processes, resulting in treatment 

initiation at a later stage when seizures may be more 

resistant to medication and associated with higher 

mortality (Chen & Wasterlain, 2020). 

Pre-hospital teams are trained to secure the airway, 

provide oxygen, and initiate cardiopulmonary 

support as needed. This immediate stabilization 

reduces risks of hypoxia, aspiration, and sudden 

unexpected death in epilepsy (SUDEP) (Holtkamp, 

2020). In hospitals, airway management often 

includes advanced techniques such as intubation, but 

these are implemented after the patient has already 

endured prolonged seizure activity, which may have 

caused hypoxic or metabolic complications. Thus, 
while in-hospital care provides more advanced tools, 

pre-hospital intervention often determines the 

baseline condition on arrival, strongly influencing 

survival odds. 

Pre-hospital treatment focuses primarily on first-line 

benzodiazepines, which are effective in the majority 

of cases. Studies such as the RAMPART trial 

demonstrated that intramuscular midazolam 

administered by paramedics was as effective, if not 

superior, to intravenous lorazepam administered in 

hospital emergency departments (Chamberlain et al., 

2021). In contrast, in-hospital settings offer access to 

second-line agents (phenytoin, valproate, 

levetiracetam) and intensive monitoring. While 

these drugs are critical for refractory SE, delays in 

their initiation can reduce efficacy and increase the 

likelihood of prolonged intensive care admission 

(Shorvon & Trinka, 2021). 

Hospitals have the advantage of advanced diagnostic 

and monitoring capabilities, including continuous 

EEG, laboratory investigations, and neuroimaging. 

These resources allow for comprehensive 

management of refractory cases, identification of 
underlying etiologies (e.g., infection, stroke, 

metabolic imbalance), and tailored treatment. 

However, the absence of these resources in the pre-

hospital setting does not diminish the importance of 

early interventions that stabilize patients and prevent 

deterioration before hospital arrival. In fact, survival 

and neurological recovery often depend on how 

effectively paramedics bridge the gap between 

seizure onset and advanced in-hospital care (Alford 

et al., 2019). 

Clinical outcomes consistently demonstrate that 

earlier pre-hospital interventions reduce mortality, 

shorten seizure duration, and minimize 

complications. For instance, patients treated in the 

pre-hospital phase experience lower rates of 
respiratory failure, ICU admission, and long-term 

cognitive impairment compared to those whose 

treatment begins in hospital (Nambiar et al., 2022). 

In-hospital care, while critical for ongoing 

management, is most effective when built upon 

timely pre-hospital stabilization. This 

complementary relationship emphasizes that 

mortality reduction in epilepsy emergencies relies 

on strengthening both phases of care, with 

paramedics serving as the first vital link. 

Table 1. Comparative Outcomes: Pre-Hospital vs. In-Hospital Interventions in Epileptic Emergencies 

Aspect Pre-Hospital (Paramedic-Led) In-Hospital (Emergency/ICU) 

Timeliness Immediate intervention within minutes of 

seizure onset; benzodiazepines highly 

effective 

Often delayed by transport, triage, and 

diagnostics 

Airway & 

Breathing 

Basic airway maneuvers, oxygen, suction, 

adjuncts, field intubation (where scope 

allows) 

Advanced airway management, intubation, 

ventilatory support 

Medication First-line benzodiazepines (IM/IV/IN 

midazolam, lorazepam, diazepam) 

Second-line & refractory drugs (phenytoin, 

valproate, levetiracetam) 

Monitoring Vital signs, glucose checks, seizure 

duration 

Continuous EEG, labs, neuroimaging, 

advanced monitoring 

Complication 

Prevention 

Prevents hypoxia, aspiration, prolonged 

seizure duration 

Manages refractory SE, systemic 

complications 

Outcomes Reduced mortality, shorter seizure 

duration, fewer ICU admissions 

Higher survival in refractory cases, but 

outcomes depend on pre-hospital 
stabilization 
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The comparison between pre-hospital and in-

hospital interventions demonstrates that paramedic-

led early care is indispensable in reducing epilepsy-

related deaths. While hospitals provide advanced 

diagnostics and therapies for refractory seizures, the 
survival of patients often hinges on pre-hospital 

actions that prevent irreversible brain damage and 

systemic complications. Strengthening pre-hospital 

systems, standardizing seizure management 

protocols, and improving coordination with 

hospitals are therefore essential to optimize 

outcomes for individuals experiencing epileptic 

emergencies. 

5. Clinical Outcomes of Paramedic-Led 

Interventions 

The clinical outcomes of paramedic-led 

interventions in epileptic emergencies, particularly 

in status epilepticus (SE) and prolonged seizures, 

have been increasingly recognized as pivotal in 

reducing mortality, improving neurological recovery, 

and decreasing healthcare system burdens. Early 

intervention by paramedics directly addresses the 

time-sensitive nature of seizures, where delays in 

treatment can lead to irreversible brain injury, 
systemic complications, and death. This section 

reviews key evidence on mortality reduction, 

neurological outcomes, resource utilization, and 

public health impacts associated with paramedic 

involvement. 

Timely administration of benzodiazepines by 

paramedics has been repeatedly shown to reduce 

mortality in epileptic emergencies. The RAMPART 

trial, one of the most significant studies in pre-

hospital seizure management, demonstrated that 

intramuscular midazolam administered by 

paramedics was as effective, if not superior, to 

intravenous lorazepam delivered in hospital settings, 

leading to shorter seizure duration and improved 

survival rates (Chamberlain et al., 2021). 

Subsequent observational studies have confirmed 
that patients receiving pre-hospital benzodiazepines 

are less likely to progress to refractory SE, which 

carries mortality rates of up to 40% (Chen & 

Wasterlain, 2020). In addition, pre-hospital airway 

stabilization and oxygen delivery further reduce the 

risk of hypoxic injury, aspiration, and sudden 

unexpected death in epilepsy (SUDEP), all of which 

are significant contributors to epilepsy-related 

mortality (Devinsky et al., 2019). 

Beyond survival, paramedic interventions influence 

long-term neurological outcomes. Early seizure 

termination prevents prolonged neuronal 

hyperexcitation and excitotoxicity, both of which are 

associated with cognitive impairment, memory loss, 

and reduced quality of life (Holtkamp, 2020). 
Patients treated promptly by paramedics are more 

likely to recover baseline neurological function 

without significant deficits. A multicenter study in 

Europe found that patients who received pre-

hospital benzodiazepines within 10 minutes of 

seizure onset had a 60% lower risk of long-term 

neurological sequelae compared to those treated 
later in hospital emergency departments (Sculier et 

al., 2019). These findings underscore the critical role 

of pre-hospital timing in preserving brain function. 

Clinical outcomes also extend to healthcare resource 
utilization. Patients receiving early pre-hospital 

treatment experience shorter seizure episodes, which 

reduces the need for intubation, intensive care unit 

(ICU) admission, and prolonged hospitalization. 

Alford et al. (2019) reported that paramedic-

administered benzodiazepines reduced ICU 

admission rates by nearly 30% compared to patients 

managed only after hospital arrival. This not only 

improves patient recovery but also reduces the 

financial burden on healthcare systems, particularly 

in resource-limited settings. In addition, pre-hospital 
stabilization enables hospitals to focus resources on 

patients with refractory SE or underlying etiologies 

such as stroke or infection, improving overall system 

efficiency. 

SUDEP remains one of the most devastating 

epilepsy-related outcomes, with incidence rates of 

approximately 1 per 1,000 person-years in people 

with epilepsy, rising substantially in those with 

uncontrolled seizures (Shankar et al., 2020). 

Paramedics play an indirect but crucial role in 

preventing SUDEP by reducing seizure frequency, 

duration, and associated hypoxic and cardiac 

complications during emergencies. By restoring 

ventilation, monitoring cardiorespiratory status, and 

ensuring safe postictal recovery, paramedics 

mitigate several of the hypothesized mechanisms of 
SUDEP, including autonomic dysfunction and 

respiratory suppression (Devinsky et al., 2019). 

While evidence from high-income countries 

demonstrates clear benefits, the impact of 
paramedic-led interventions is even more 

pronounced in low- and middle-income countries 

(LMICs), where delays in hospital access are 

common. In these contexts, paramedics may 

represent the only timely medical response, making 

their role indispensable in reducing epilepsy-related 

mortality (WHO, 2023). Training programs that 

equip paramedics with standardized seizure 

management protocols and access to essential 

medications have been shown to reduce epilepsy-

related deaths in LMIC pilot programs (Beghi, 2020). 
Expanding such initiatives globally could help close 

the treatment gap in epilepsy care and reduce 

premature mortality. 

Overall, clinical outcomes of paramedic-led 
interventions consistently demonstrate reductions in 

mortality, improvements in neurological recovery, 
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decreases in hospital resource utilization, and 

contributions to SUDEP prevention. The collective 

evidence highlights that pre-hospital interventions 

are not merely a supportive measure but a core 

determinant of survival and quality of life for 
patients with epilepsy. Strengthening this frontline 

role through training, medication availability, and 

integration of emerging technologies such as 

telemedicine and artificial intelligence could further 

enhance outcomes worldwide. 

 

6. Strategies for Improving Pre-Hospital Epilepsy 

Care 

While the critical role of paramedics in reducing 

epilepsy-related mortality is well established, 

multiple systemic, clinical, and social challenges 

hinder the full realization of pre-hospital care 

potential. To optimize outcomes, strategies must 

focus on strengthening clinical protocols, improving 

training and resource availability, integrating 

technology, and addressing community-level 

barriers. These strategies are not only essential for 

high-income countries but also for low- and middle-

income countries (LMICs), where gaps in epilepsy 

care are more pronounced. 

One of the foremost strategies to improve outcomes 

is the adoption of standardized, evidence-based 

protocols for the management of seizures in the pre-
hospital setting. Clear guidelines regarding when 

and how paramedics should administer 

benzodiazepines, monitor vital signs, and escalate 

care to advanced facilities are critical for reducing 

variability in practice (Shorvon & Trinka, 2021). 

Protocols must also emphasize the importance of 

early intervention within the first 5–10 minutes of 

seizure onset, as delayed treatment leads to 

benzodiazepine resistance and poorer outcomes 

(Sánchez Fernández et al., 2019). International 

collaboration, such as through the International 

League Against Epilepsy (ILAE) and World Health 
Organization (WHO), could foster harmonized pre-

hospital seizure management frameworks adaptable 

to local contexts. 

Ongoing professional training is vital to ensure 

paramedics remain proficient in seizure recognition, 

airway management, and drug administration. 

Simulation-based training has been shown to 

improve clinical confidence and reduce errors in 

emergency seizure management (Alford et al., 2019). 

Training should also extend to recognizing seizure 

mimics, minimizing misdiagnosis, and tailoring care 

to pediatric and geriatric populations, which present 

unique challenges. Moreover, continuous education 

should include updates on evolving pharmacological 

options and technological tools, enabling 
paramedics to apply evidence-based practices in 

diverse scenarios. 

Medication availability remains a barrier in many 

regions, particularly in LMICs. Stocking 

ambulances with benzodiazepines in various 

formulations (intravenous, intramuscular, buccal, 

and intranasal) ensures flexibility and timely 
treatment in different clinical circumstances. 

Equally important is the availability of airway 

adjuncts, oxygen delivery systems, portable suction 

devices, and point-of-care glucose meters. 

Investment in basic yet essential resources directly 

improves pre-hospital stabilization and prevents 

complications associated with seizures and status 

epilepticus (WHO, 2023). 

Technological innovations hold promise for 

strengthening pre-hospital epilepsy care. 

Telemedicine enables paramedics to consult 

neurologists or emergency physicians in real time, 

which is particularly valuable in rural or resource-

limited areas (Brigo et al., 2022). Decision-support 

systems powered by artificial intelligence (AI) can 
assist paramedics in protocol adherence, seizure 

classification, and identification of risk factors for 

status epilepticus. Such tools may also reduce errors 

and enhance consistency in pre-hospital decision-

making. The integration of wearable seizure 

detection devices, connected to ambulance systems, 

offers additional opportunities for rapid response 

and proactive intervention. 

Community-based strategies can also indirectly 

strengthen pre-hospital epilepsy care. Training 

family members, caregivers, and community first 

responders in basic seizure first aid reduces delays 

in seeking medical help and facilitates collaboration 

with paramedics upon arrival (Devinsky et al., 2019). 

Public health campaigns that reduce stigma 

surrounding epilepsy may increase timely reporting 
of seizures and improve cooperation with 

emergency medical services. Building strong 

community partnerships can therefore extend the 

reach of paramedics and ensure patients receive 

immediate supportive care even before ambulance 

arrival. 

On a larger scale, health systems must prioritize 

investment in emergency medical services as part of 

epilepsy management strategies. Policies that 

mandate paramedic access to essential drugs, 

provide funding for ambulance upgrades, and ensure 

equitable distribution of EMS across urban and rural 

regions can reduce disparities in care (Beghi, 2020). 

Collaboration between health ministries, academic 

institutions, and non-governmental organizations is 
essential to build sustainable EMS systems that can 

effectively manage epilepsy emergencies. 

International policy frameworks, such as the WHO 

Intersectoral Global Action Plan on Epilepsy (2022–

2031), emphasize the integration of emergency 

services into national epilepsy strategies, reinforcing 

the importance of pre-hospital care. 
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Improving pre-hospital epilepsy care requires a 

multi-pronged approach that combines clinical, 

technological, community, and policy-level 

strategies. Standardized protocols, enhanced 

training, greater access to essential medications, and 
integration of telemedicine and AI can significantly 

elevate the effectiveness of paramedics. 

Furthermore, engaging communities and ensuring 

systemic support through health policy are critical to 

sustaining long-term improvements. Collectively, 

these strategies empower paramedics to save more 

lives, reduce complications, and improve the overall 

quality of epilepsy care worldwide. 

 

Figure 1: Framework for Optimizing Paramedic Response to Epileptic Emergencies. 

 

7. DISCUSSION: 

The evidence reviewed in this article demonstrates 

that paramedics play a critical role in reducing 

mortality and morbidity associated with epileptic 

emergencies, particularly status epilepticus (SE). 

The findings highlight that the timeliness of pre-

hospital interventions—especially the rapid 

administration of benzodiazepines, airway 

management, and stabilization—directly influences 

patient survival, neurological recovery, and long-

term outcomes. At the same time, disparities in 
training, medication availability, and systemic 

support highlight areas where improvement is 

urgently needed. This discussion synthesizes the 

implications of the evidence and explores their 

significance for clinical practice, health systems, and 

global epilepsy care. 

A central theme that emerges from the literature is 

that paramedics serve as the first line of defense 

against epilepsy-related mortality. Their ability to 

intervene during the critical pre-hospital window 

makes them unique among healthcare providers, as 

they are positioned to act before irreversible 

neurological injury occurs (Chen & Wasterlain, 

2020). Studies such as the RAMPART trial provide 

compelling evidence that pre-hospital 
benzodiazepine administration is not only effective 

but sometimes superior to hospital-based care in 

terms of seizure control and survival (Chamberlain 

et al., 2021). This underscores the need for systems 

to prioritize and strengthen pre-hospital epilepsy 

management as part of integrated care models. 

While paramedics provide essential early 
interventions, their role should not be viewed as a 

substitute for hospital-based management. Rather, 

pre-hospital and in-hospital interventions are 

complementary phases of care. Hospitals provide 

access to advanced diagnostics, continuous EEG 

monitoring, and second-line or third-line 

antiepileptic drugs, which are critical in refractory 

SE cases (Shorvon & Trinka, 2021). However, the 

success of in-hospital management often depends on 

the effectiveness of pre-hospital stabilization. 

Patients who arrive at hospitals after early 

paramedic interventions have lower mortality and 
fewer complications compared to those who receive 

delayed care (Alford et al., 2019). This 

interdependence highlights the importance of 

seamless coordination between paramedics and 

emergency departments. 

Despite the strong evidence base, significant 

disparities exist in the effectiveness of pre-hospital 

epilepsy care worldwide. In high-income countries, 

advanced training programs and well-equipped 

ambulance systems enable paramedics to provide 

timely and effective seizure management. In contrast, 

many low- and middle-income countries (LMICs) 

face barriers such as lack of standardized protocols, 

shortages of essential medications, and limited 
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paramedic training (WHO, 2023). These disparities 

contribute to higher epilepsy-related mortality rates 

in LMICs and reinforce the need for international 

collaboration to close the treatment gap (Beghi, 

2020). Cost-effective interventions—such as 
stocking ambulances with affordable 

benzodiazepines and training basic EMS personnel 

in seizure management—could yield substantial 

improvements in survival rates in resource-

constrained settings. 

Technological innovation offers promising avenues 

for expanding the role of paramedics in epilepsy care. 

Telemedicine allows remote neurologists to provide 

real-time guidance, particularly in rural areas where 

specialist access is limited (Brigo et al., 2022). 

Artificial intelligence and decision-support tools can 

further enhance paramedic confidence in 

differentiating seizure types and adhering to 

treatment protocols. Wearable seizure-detection 

devices linked to ambulance dispatch systems also 
have the potential to accelerate response times. 

However, these innovations must be implemented 

alongside foundational strategies, such as ensuring 

drug availability and maintaining rigorous training 

programs, to ensure equitable impact. 

From a public health perspective, strengthening pre-

hospital epilepsy care aligns with global strategies to 

reduce preventable mortality. The WHO 

Intersectoral Global Action Plan on Epilepsy (2022–

2031) emphasizes integrating emergency medical 

services into epilepsy care frameworks, recognizing 

their role in reducing premature death and disability 

(WHO, 2023). Policy initiatives must therefore 

focus on resource allocation, workforce 

development, and system integration to support 

paramedics as frontline providers. Public education 
campaigns aimed at reducing stigma and increasing 

awareness of seizure first aid can further amplify the 

impact of paramedic interventions by ensuring early 

activation of EMS. 

Despite clear evidence of benefit, gaps remain in the 

literature regarding the long-term outcomes of pre-

hospital interventions, particularly in pediatric and 

geriatric populations. More randomized controlled 

trials are needed in LMIC settings to validate 

findings from high-income countries. Additionally, 

research should explore the cost-effectiveness of 

integrating telemedicine and AI into ambulance 

systems, as well as strategies to sustain community 

engagement in epilepsy care. Addressing these gaps 

would strengthen the evidence base for policy and 

practice. 

The discussion highlights that paramedics are not 

only responders but life-saving actors in epilepsy 

care. Their timely interventions substantially reduce 
mortality, improve neurological outcomes, and 

decrease healthcare system burdens. However, to 

maximize this impact, systemic improvements are 

needed—ranging from standardized protocols and 

training to technological integration and community 

engagement. Globally, strengthening pre-hospital 

epilepsy care through paramedic empowerment 
represents a powerful strategy to close the treatment 

gap and improve the lives of millions living with 

epilepsy. 

CONCLUSION: 

Epileptic emergencies, particularly status 

epilepticus, represent one of the most time-sensitive 

and life-threatening neurological conditions, with 

mortality and morbidity directly tied to the 
timeliness of intervention. This review has 

highlighted that paramedics are uniquely positioned 

to act during the critical pre-hospital window, where 

rapid recognition, airway management, 

administration of benzodiazepines, and safe patient 

transport can prevent irreversible neurological 

damage and significantly reduce deaths. 

The evidence demonstrates that pre-hospital 

paramedic interventions are associated with shorter 

seizure duration, reduced progression to refractory 

status epilepticus, lower mortality rates, and 

improved neurological recovery. In addition, 

paramedic-led care decreases the need for intensive 

care unit admission, reduces hospital stays, and 

contributes to the prevention of sudden unexpected 
death in epilepsy (SUDEP). Importantly, these 

benefits are amplified in settings where hospital 

delays are common, making paramedic care 

indispensable in both high-income and resource-

limited countries. 

Nevertheless, challenges remain, including 

disparities in training, availability of essential 

medications, and inconsistent implementation of 

standardized protocols. The integration of emerging 

technologies—such as telemedicine, artificial 

intelligence, and seizure detection devices—

alongside investment in paramedic education and 

system-wide policy support, represents an 

opportunity to further enhance the life-saving role of 

paramedics. Community engagement and public 
awareness campaigns are equally critical in ensuring 

early activation of emergency medical services and 

reducing stigma associated with epilepsy. 

In conclusion, paramedics are not only responders 
but essential life-savers in the chain of epilepsy care. 

By strengthening pre-hospital systems, ensuring 

equitable access to resources, and fostering 

innovation, health systems worldwide can reduce 

preventable deaths and improve the quality of life 

for millions living with epilepsy. The global priority 

must now shift toward empowering paramedics with 

the tools, training, and systemic support necessary to 
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fulfill their crucial role in reducing epilepsy-related 

mortality. 
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