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ABSTRACT 

OBJECTIVE 

This article estimates the incidence and fatality of COVID-19 and identify potential risk factors 

to fatality in patients with active epilepsy. 

MATERIAL AND METHODS 

This is a cross-sectional observational study of patients with active epilepsy and COVID-19. A 

control group was used to compare the cumulative incidence and case fatality rate (CFR). The 

main outcomes of the study were cumulative incidence, defined as number of patients with 

active epilepsy and COVID-19 admitted in emergency department divided by the total number 

of patients with epilepsy at risk; and CFR based on the number of deaths during the enrolment 

period.  Multiple logistic regression analysis was performed to investigate risk factors for 

fatality in patients with active epilepsy.  

RESULTS 

Of the 1537 patients who fulfilled the inclusion criteria, 21 (1.3%) had active epilepsy. The 

cumulative incidence (95% CI) of COVID-19 in epilepsy patients was higher (1.2% [0.6-2.4]) 

compared to population without epilepsy (0.5% [0.5-0.5]). In RT-PCR positive patients there 

were no significant differences in CFR in patients with active epilepsy compared to patients 

without epilepsy (33.3% vs. 8.3%; p =0.266). Of the 21 active epilepsy patients, 5 (23%) died.  

In multivariate analysis, the factor associated with fatality in patients with active epilepsy was 

hypertension (OR [95%CI], 2.8 [1.3-21.6]). In other model age (OR [95%CI], 1.0 [1.0-1.1]) and 

epilepsy (OR [95%CI], 5.1 [1.3-24.0]) were associated with fatality during hospitalization. 

CONCLUSION 

COVID-19 cumulative incidence were higher in patients with active epilepsy. Epilepsy was 

associated with fatality during hospitalization. Hypertension was associated with fatality in 

patients with epilepsy. 
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INTRODUCTION 

The coronavirus disease 2019 (COVID-19) caused by the novel severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) has rapidly spread worldwide as a pandemic. 

The disease can go unnoticed in asymptomatic infected patients or otherwise cause a 

severe acute respiratory infection that can eventually lead to death. At the time of 

writing this paper, Spain has the world’s highest number of deaths per million habitants 

due to COVID-19, as well as the second-highest number of confirmed cases(1, 2), 

taking in to consideration the variability between countries in the availability and 

criteria for testing the infection, as well as the rate of false negatives in reverse 

transcription polymerase chain reaction (RT-PCR) testing(3) and the actual low 

reliability of serologic tests(4). 

Epilepsy is a disorder characterized by an enduring predisposition of the brain to 

generate epileptic seizures(5). The estimated prevalence of active epilepsy in the world 

is 6,38 per 1000 persons(6), whilst in Spain it is estimated to be 5,79 per 1000 

persons(7). Comorbidities are common in epilepsy(8) and some authors propose 

epilepsy to be considered as an entity that not only consists in the presence of epileptic 

seizures but also in their comorbidities with a common origin in systemic 

dysfunction(9). Somatic comorbidities are more frequent in patients with epilepsy than 

in the general population, including cardiovascular risk factors like diabetes, 

hypertension and obesity(10), as well as respiratory disorders, especially of infectious 

origin (11). Regarding the latter, patients with epilepsy have a 3-fold risk of having 

pneumonia than the general population and is associated to higher mortality rates(12). 

This predisposition may be justified by the risk of aspiration pneumonias during 

generalized seizures(11), but could in addition be related to the underlying cause of the 

epilepsy (remote symptomatic epilepsies) due to the fact that institutionalised patients 

have a higher risk of death due to a pneumonia and are presumed to be more fragile, 

have an arduous seizure control and psychomotor retardation, compared to patients with 

epilepsy in the community(13). In addition, pneumonia is a frequent cause of death 

among paediatric patients with epilepsy, but not in the general paediatric 

population(13). Treatment strategies in epilepsy are deficient in disease-modifying or 

targeted therapies with some exceptions(14), and are mostly based on antiepileptic 
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drugs (AEDs). Those drugs are not only administered for epilepsy and can be useful in a 

wide spectrum of disorders, despite some have been associated with a modest increased 

risk of infectious diseases(15).  

In the present, it remains unknown if patients with epilepsy have an increased risk of 

suffering COVID-19 or undergoing a more severe disease (16, 17). Therefore, the aim 

of this study is to determine the incidence and fatality of COVID-19 among patients 

with active epilepsy compared to the general population, identify the main risk factors 

related to a higher fatality in patients with active epilepsy and to analyse if epilepsy is 

associated with fatality in hospitalized COVID-19 patients. 

 

MATERIALS AND METHODS 

Design 

Cross-sectional observational study of a case series of patients with active epilepsy. It 

has been conducted in Instituto de Investigación Biomédica de Málaga (IBIMA) and the 

Neurology Department of Hospital Regional Universitario de Málaga (HRUM), Spain.  

Patients 

We included in the study all patients with active epilepsy with admission in the 

COVID-19 Patient Flow of HRUM Emergencies from March 13th to April 12th 2020 

(both included). Eligibility criteria were as follows: at least 14 years old, diagnosis of 

active epilepsy according to ILAE (18). The patients with epilepsy we have included in 

this study were diagnosed in the Epilepsy Unit of our service after a standardized 

diagnostic procedure including, if necessary, long-term video-EEG monitoring and high 

resolution MR. Both patients with suspected psychogenic non-epileptic seizures and 

patients with a final etiologic diagnosis different to COVID-19 were excluded. 

To calculate the cumulative incidence and fatality rate in patients with epilepsy, we 

consider as denominator, the extrapolation for the reference area of our hospital of the 

results of the only population-based epidemiological study recently carried out in Spain 

(7). 
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Controls 

In order to compare the incidence and fatality of COVID-19 in patients with active 

epilepsy, we use as control group all patients with 14 years or older without active 

epilepsy with admission in the COVID-19 Patient Flow of HRUM. Patients with a final 

etiologic diagnosis different to COVID-19 were excluded. 

We calculated the cumulative incidence and fatality rate of COVID-19 in global 

population using the population reference area of our site as the denominator. Public 

Health Service in Spain includes practically whole of the population and during the 

pandemic the government of Spain decided that both public and private health resources 

should be directed by a single command.  

 

Study protocol. 

Patients admitted in the COVID-19 Patient Flow of HRUM Emergency Department that 

met the inclusion and exclusion criteria were selected. The HRUM Emergency 

Department COVID-19 Patient Flow consist in an independent area in the Emergency 

Department aimed to evaluate patients with suspected high biological risk. It consists of 

a consultation room area, a critical care room and a specific radiology team. All patients 

with signs or symptoms of acute respiratory infection(19) according with COVID-19 

detected at the triage area were admitted to COVID-19 Patient Flow. The patients were 

subsequently evaluated by a doctor who requested analytical, radiological or 

microbiological tests as well as hospital admission or outpatient management following 

the recommendations of the Ministry of Health of the Government of Spain(20).  

The patients included in our study were those with a clinical acute respiratory infection 

compatible with COVID-19, considering Spain a country with community transmission. 

Following Spanish government valid recommendations in the period of the study, RT-

PCR test was performed in patients with moderate-severe disease (i.e hospitalization 

required) or in mild cases with any risk factors for a potential COVID-19 severe 

disease. In patients with mild disease and no risk factors the diagnosis was achieved on 

clinical grounds. These cases were classified as “possible cases” according to Spanish 
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Government directives(21). In all patients who required hospitalization RT-PCR was 

performed at least once. Hospitalized patients with a negative RT-PCR but with clinic-

radiological disease compatible with COVID-19 and without finding another etiology 

were considered as “probable cases” also following Spanish Government directives. 

Patients with a positive RT-PCR for SARS-COV2 were considered COVID-19 

“confirmed cases”.  

Standard Protocol Approvals, Registrations, and Patient Consents 

Data was collected systematically in a predefined sheet from patients’ clinical records.  

Written informed consent was obtained from all patients (or guardians of patients) 

participating in the study. The study was approved by the local medical ethics 

committee (Code 0852-N-20). 

Study Outcomes 

The main outcomes of the study were cumulative incidence and case fatality rate (CFR). 

The total cumulative incidence was defined as the number of patients with active 

epilepsy that met inclusion and exclusion criteria that were admitted to the COVID-19 

Patient Flow during the enrolment period divided by the total number of patients with 

active epilepsy in the HRUM Emergency Department health influence area at the start 

of the enrolment period. The number of patients with active epilepsy at risk at the 

beginning of the period was estimated based on the total population with 14 years and 

older served by the HRUM Emergency Department, which according to the most recent 

available official epidemiological reports is 302556 persons (22-24), and on the 

estimated prevalence of active epilepsy in Spain (5.79 per 1000 persons, CI 95% 2.8-

10.6 per 1000 persons)(7).  CI regarding only patients with a positive RT-PCR was also 

calculated. 

 The CFR was estimated based on the number of deaths during the enrolment period. 

Likewise, we calculated CFR for total cases, positive RT-PCR patients and hospitalized 

patients. 
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COVID-19 Characteristics outcomes: 

Diagnosis of COVID-19 was made based Spanish Healthy Ministry classification (21), 

which considered the following scenarios: Confirmed case, applied for patients with a 

positive RT-PCR for SARS-CoV-2; Probable case, applied for patients with a severe 

acute respiratory infection that requires hospitalization with clinical and radiographic 

features consistent with COVID-19 without RT-PCR confirmation; and Possible case, 

applied for patients with mild acute respiratory infection without RT-PCR confirmation. 

Other clinical outcomes were: pulmonary insufficiency defined by a basal oxygen 

saturation ≤92%, pneumonia detected on chest x-ray and requirement of hospitalization. 

Regarding the laboratory data, the following results were collected: lymphocyte 

absolute count per mm3, D-dimer, C-reactive protein (CRP), ferritin and LDH. All 

treatments for COVID-19 administered were collected: azithromycin, 

hydroxychloroquine /chloroquine, Lopinavir/ritonavir, remdesivir, anti-IL6, anti-IL1, 

steroids and intravenous immunoglobulins. 

Other outcomes: 

Epidemiological data were collected including sex, age, dependency (patients admitted 

to a residential center for disabled people or nursing homes) and institutionalization 

(patient who need support to perform such basic tasks as dressing, eating, walking or 

cleaning); and comorbidities as cardiovascular risk factors like smoking, hypertension, 

diabetes mellitus and obesity, previous history of heart disease (ischemic heart disease, 

congestive heart failure and significative arrhythmia), stroke or pulmonary disease 

(chronic obstructive pulmonary disease (CODP), pulmonary fibrosis and asthma). In 

regard to epilepsy, active epilepsy was defined as a patient with epilepsy who suffered 

seizures in the last 5 years or being in treatment with AEDs. Seizures type, epilepsy 

type and etiology of the epilepsy according to the ILAE 2017 classification (25,26). In 

addition, data of the AED used were collected including the total number of AEDs used, 

doses and type of AED, as well as presence of drug-resistant epilepsy according to 

ILAE definition (27).  
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Data Availability 

Any anonymized data not published within will be shared by request from any qualified 

investigator. 

STATISTICAL ANALYSIS. 

First, CI of COVID-19 in patients with active epilepsy was estimated and then 

compared to the estimated cumulative incidence of the patients without active epilepsy. 

Then we calculated de case fatality rate in epilepsy group and in the control group, χ2 

was used to contrast results between groups. Subsequently, a descriptive analysis of 

patients with active epilepsy was performed. The qualitative variables were expressed 

as absolute number and their percentage and the quantitative variables as mean (SD) or 

median (IQR) according to their distribution. The adjustment of the normality of the 

continuous variables was confirmed with the Kolgomorov-Smirnov test. χ2 and Student 

t or Mann-Whitney t were performed to compare the main characteristics among 

patients with active epilepsy according to mortality. Finally, a stepwise logistic regression 

analysis was carried out to explore the variables independently associated with fatality in 

patients with active epilepsy with COVID-19 infection including in to the equation 

variables that were significant in a previous analysis and that of clinical interest. Another 

logistic regression analysis was performed to identify factors associated. For all 

analyses, a value of p <0.05 was considered significant. All the data have been analysed 

using the statistical program R 2.4-0.  
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RESULTS 

1. Cumulative incidence and case fatality rate of COVID-19 in patients 

with active epilepsy.  

A total of 1572 patients were admitted to the COVID-19 Patient Flow of HRUM 

Emergency Department between March 13th and April 12th 2020, both days included. 

A total of 1537 fulfilled the inclusion and exclusion criteria and enrolled for further 

analysis. A total of 21 patients (1.3%) with active epilepsy who met inclusion and 

exclusion criteria were identified. Table 1 shows the total cumulative incidence of both 

groups and the cumulative incidence regarding RT-PCR positive cases only. The 

cumulative incidence  (95% CI) of COVID-19 in patients with active epilepsy was 

higher (1.2% [0.6-2.4]) compared to population without active epilepsy (0. 5% [0.5-

0.5]). The cumulative incidence in patient with epilepsy was also higher considering 

only the patients with positive RT-PCR (0.5% [0.2-1.0] vs. 0.1% [0.1-0.1]). 

Table 2 shows CFR results. The total CFR was higher in patients with active epilepsy 

compared to patients without active epilepsy (23.8% vs. 3.6%; p <0.001) and 

considering only hospitalized patients (50.0% vs 16.1%; p=0.005). These differences 

were also observed taking into account only patients with positive RT-PCR, although 

these differences did not reach statistical significance (33.3% vs. 8.8%; p = 0.266).  

 

2 Characteristics and factors associated with fatality in hospitalized COVID-19 patients 

Of the 351 hospitalized patients, 60 (17.1%) died. Most of hospitalized patients were 

male (60.1%) with an approximated mean age of 67 years. More than half were 

hypertensive (56.7%). Other comorbidities were diabetes (23.6%), heart disease 

(25.4%) and chronic pulmonary disease (22.5%). A total of 32/351 received invasive 

mechanical ventilation, one of them was a patient with epilepsy. At the final study date 

103 patients without epilepsy and 3 with active epilepsy were still hospitalized 

A total of 10/351 (2.8%) were patients with epilepsy, 8/10 (80%) were dependent and 

7/10 (70%) were hypertensive.  Fatality in hospitalized patients was associated with 
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age, epilepsy, hypertension and heart disease. The results of the multivariate analysis in 

Table 3 show that CFR in hospitalized patients with COVID-19 was associated with age 

and presence of active epilepsy. 

 

3 Sociodemographic characteristics and clinical features of patients with active epilepsy and 

COVID-19. 

The main characteristics are shown in Table 4. Most of patients were male (67%) with 

an approximated mean age of 58 years. More than half were in a dependent situation 

and one third were institutionalized.  Hypertension was the most frequent comorbidity 

followed by other cardiovascular risk factors. Most patients had focal epilepsy (57%), 

with structural etiology being the most frequent (33%; vascular n = 1, meningioma n = 

2, malignancy n = 2, dysplasia n = 1 and degenerative n = 1). More than half had 

presented generalized tonic-clonic seizures. In two patients the type of crisis and the 

type of epilepsy was unknown. All patients were on AED and levetiracetam was the 

most commonly used. A third of the patients were on treatment with two or more AEDs 

and only one patient had drug-resistant epilepsy. 

Nine patients (42.9%) were confirmed, 5 (23.8%) probable and 7 (33.3%) possible 

cases. Almost half of the patients (43%) required hospitalization and 5/21 (23%) died. 

Two patients suffered epileptic seizures during the course of the disease. One patient 

suffered from arrhythmia, but none had QT lengthening. Most had radiological 

pneumonia (85%). The analytical characteristics are shown in Table 3. Regarding 

treatment, all patients had received some treatment for COVID-19 and the most 

commonly used treatment was azithromycin followed by glucocorticoids. 

 

4 Factors associated with COVID-19 fatality in patients with active epilepsy  

Of the 21 patients with active epilepsy, 5 (23%) died. Patients who died had a higher 

mean age, higher frequency of hypertension and diabetes mellitus There were not 

differences in epilepsy characteristics. Most of patients who died were on treatment 
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with VPA (60%) but not statistic signification was found comparing with alive patients 

(p= 0.075). Radiological pneumonia was common in both groups There were no 

differences in analytical characteristics and treatment for COVID-19 between both 

groups. 

Table 5 shows the logistic regression multivariate analysis (dependent variable: fatality) 

in patients with epilepsy with COVID-19. The presence of hypertension was 

independently associated with mortality in patient with epilepsy with COVID-19. 

 

DISCUSSION 

The pandemic caused by SARS-CoV-2  originated in China (Wuhan)(25) has hit many 

countries in the world, especially Spain . The disease can go unnoticed in some patients 

or otherwise cause a severe acute respiratory infection (COVID-19) that can eventually 

lead to death.  Several risk factors have been proved to be associated to a more severe 

disease, including advanced age, heart disease, hypertension, diabetes mellitus, chronic 

pulmonary disease, obesity and cancer(26-28). The Centre for Disease Control and 

Prevention (CDC) have suggested that some neurological diseases as epilepsy might be 

a risk factor to suffer COVID-19 partly due to the increased rate of comorbidities 

associated to this patients (16). Since there is very limited evidence of COVID-19 in 

patients with epilepsy, we have conducted this study to determine the incidence and 

fatality rate of this disease in patients with active epilepsy, as well as potential risk 

factors that could be associated to fatality. Also we studied active epilepsy as a possible 

risk factor for fatality in COVID-19 hospitalized patients. 

In our study, we have observed a higher cumulative incidence of COVID-19 in patients 

with active epilepsy than in patients without epilepsy. The fact that we have included all 

cases whether they were confirmed, probable or possible, could be considered an asset 

as potential false negatives have not been misplaced(3). Nevertheless, we also obtained 

a higher incidence considering only confirmed cases by positive RT-PCR. These results 

should be considered in the context of the high rates of asymptomatic patients with 

COVID-19 reported in the literature(29), to date young age is the only factor found to 
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be associated with an asymptomatic course(30). However, as we stated before, there are 

risk factors associated to more severe disease that are more prevalent in patients with 

epilepsy (10, 11),  which could explain why the higher incidence of COVID-19 among 

people with epilepsy. 

There is variability in the case fatality rates reported in different country population. For 

instance, China has reported a 2.3% mortality rate and Italy a 7.2%(31). In Spain, the 

calculated case fatality rate in confirmed cases with the last data available from de 

Spanish Ministry of Health in the moment we are writing this words given is 

11.2%(32). These differences with countries like China could be explained by a higher 

mean age of the population, a higher rates of comorbidities, and the tendency of not 

testing cases with mild symptoms or asymptomatic exposed patients(31). The case 

fatality ratio of all the confirmed cases in our study is 9.2%, similar to the estimations 

made by the Spanish Ministry of Health. In our study, the case fatality rate was higher 

in patients with active epilepsy than in the control group. This result could be explained 

by the higher rate of risk factors for a severe form of COVID-19 in patients with 

epilepsy, such as hypertension(26-28, 33). In fact, in our study, hypertension was the 

only independent risk factor associated with death in patients with epilepsy. However, 

we could not find significant in differences in patients with positive RT-PCR. Spanish 

Government directives during the period of our study, recommended performing RT-PCR only 

in patients with moderate-severe disease (i.e hospitalization required) or patients with mild 

symptoms but considered vulnerable (i.e patients with epilepsy) with risk of developing a severe 

disease. According to this, higher proportion of patients with moderate-severe disease or 

considered vulnerable, should be expected to be found in RT-PCR positive group of patients 

without epilepsy respect the total population and thus a higher fatality rate. This higher 

proportional increase of fatality rate in the group with patients without epilepsy and the small 

sample of the patients in the patients with epilepsy group could explain the lack of significance.  

On the other hand, on the multivariate analysis in hospitalized patients the risk factor 

associated independently to fatality was age and epilepsy. This could be explained by 

the vulnerability of the hospitalized patients with epilepsy with high comorbidity 

burden as hypertension. According to this thought on the multivariate analysis 

performed in patients with active epilepsy hypertension was independently associated 

with fatality. The fact that hypertension was not an independent factor for fatality in 
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hospitalized patients can be explained because more than half of them were 

hypertensive. 

Some recent studies have reported hypertension as the most common comorbidity 

associated to COVID-19(26). However, the role of hypertension and its treatments is 

unclear(34). An overexpression of the angiotensin-converting enzyme 2(ACE2) in 

patients treated with ACE2 inhibitors or angiotensin II type 1 (AT1) receptor 

antagonists(35) have been proposed. In our cohort, all patients were on ACE2 inhibitors 

or angiotensin II type 1 (AT1) receptor antagonists; no differences in mortality were 

found regarding those treatments. 

Our study has several limitations. First of all, our cohort group have a small sample 

size. Nevertheless, we have managed to find risk factors associated with higher fatality 

rates in patients with epilepsy with COVID-19 that had previously been reported on 

general population studies. Despite we had a large control group to estimate cumulative 

incidence and case fatality rate in general population, we only have whole data of those 

hospitalized. Another fact to consider is that we included patients without confirmation 

by RT-PCR as COVID-19 cases, this may have caused the inclusion in the study of 

some patient without COVID-19, however, to reduce this bias we have ruled out those 

patients with a confirmed etiological diagnosis other than COVID-19. Finally, we know 

that in any hospital-based study, we must consider that the chance of admission is 

modified by a risk factor of interest. In this case, the probability of being admitted 

(including going to the hospital) when one has COVID-19 symptoms is greater if one 

also has other illnesses (perhaps epilepsy).  This fact may have had an influence on our 

results, although we do not believe that it detracts from their validity. 

In conclusion, the incidence of COVID-19 is higher in patients with active epilepsy than 

in the general population. This could be explained by higher risk of presenting 

symptoms and higher number of RT-PCR test performed in vulnerable patients with 

higher comorbidities burden related to the severity of COVID-19, as occurs in patients 

with epilepsy. Epilepsy could be an independent risk factor for fatality in hospitalized 

patients with COVID-19. Hypertension could be an independent factor for fatality in 

patients with active epilepsy. These data should be corroborated with future studies with 

a larger number of patients with active epilepsy and COVID-19 to confirm our results 
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as well as to identify other possible risk factors related to the severity of COVID-19 in 

patients with active epilepsy. 
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Table 1: Cumulative incidence of COVID-19 in patients with active epilepsy and controls. 

 Number of COVID-
19 patients 

 Population at risk (CI95)* Cumulated Incidence 
(CI95) 

No active epilepsy 1516  300804 (299348.9-
301708.9) 

0.0050 (0.0050-0.0050) 

Active epilepsy 21  1751.7 (847.1-3207.1) 0.0119 (0.0065-0.0247) 

 

 Number of COVID-
19 RT-PCR+ 

patients 

 Population at risk (IC95)* Cumulated Incidence 
(CI95) 

No active epilepsy 511  300804 (299348.9-
301708.9) 

0.0016 (0.0016-0.0017) 

Active epilepsy 9  1751.7 (847.1-3207.1) 0.0051 (0.0028-0.0106) 
Abbreviations; CI: cumulative incidence; RT-PCR: Reverse transcription polymerase chain reaction  
*Population at risk at the beginning of the enrolment period. 
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Table 2: Case fatality rate of COVID-19 in patients with active epilepsy and controls 

 Number of COVID-
19 patients 

 Number of deaths Case Fatality Rate     
(p<0.001) 

No active epilepsy 1516  55 0.036 
Active epilepsy 21  5 0.238 

 

 Number of COVID-
19 RT-PCR+ 

patients 

 Number of deaths Fatality rate     
(p=0.266) 

No active epilepsy 511  45 0.088 
Active epilepsy 9  3 0.333 
 
 Number of COVID-

19 hospitalized 
patients 

 Number of deaths Case Fatality Rate     
(p=0.005) 

No active epilepsy 341  45 0.161 
Active epilepsy 10  5 0.500 
Abbreviations; CI: cumulative incidence; RT-PCR: Reverse transcription polymerase chain reaction  
*Population at risk at the beginning of the enrolment period. 
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Table 3: Single and multiple logistic regression results for COVID-19 case fatality in 
hospitalized patients. 
 

Variable Univariate OR (95%CI) Multivariatea OR 
(95%CI) 

p-value 

   Age in years 1.07 (1.04-1.09) 1.07 (1.04-1.09) <0.001 
   Sex, males 1.39 (0.79-2.44)   
   Epilepsy 5.20 (1.45-18.56) 5.12 (1.39-24.09) 0.016 
   Hypertension 2.96 (1.561-5.62)   
   Diabetes Mellitus 1.54 (0.85-2.81)   
   Heart disease 2.48 (1.38-4.46)   
   Pulmonary disease 1.58 (0.85-2.95)   

a Naglerke R2 = 0.183. All the variables showed in the table were included in the equation 
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Table 4: Characteristics of patients with active epilepsy and COVID-19. 
 
Variable Active epilepsy patients ( n=21) 
Epidemiologic features   
   Age in years, mean (SD) 57.8 (17.0) 
   Sex, males; n (%) 14 (66.7) 
   Institutionalized, n (%) 7 (33.3) 
   Dependent, n (%) 13 (61.9) 
Comorbidities  
   Obesity, n (%) 6 (28.6) 
   Hypertension, n (%) 7 (33.3) 
      ACE inhibitors, n (%) 3 (14.3) 
      Angiotensin II type 1 receptor antagonists, n (%) 4 (19.0) 
   Diabetes Mellitus, n (%) 5 (23.8) 
   Smoking 4 (19.0) 
   Heart disease, n (%) 5 (23.8) 
   Pulmonary disease, n (%) 4 (19.0) 
   Stroke, n (%) 2 (9.5) 
Clinical features of epilepsy  
Type of epilepsy  
   Focal, n (%) 12 (57.1) 
   Generalized, n (%) 2 (9.5) 
   Unknown, n (%) 7 (33.3) 
Etiology   
   Structural, n (%) 7 (33.3) 
   Genetic, n (%) 2 (9.5) 
   Infectious, n (%) 0 (0.0) 
   Metabolic, n (%) 0 (0.0) 
   Immune, n (%) 0 (0.0) 
   Unknown, n (%) 11 (52.4) 
COVID-19 diagnosis  
   Possible, n (%) 7 (33.3) 
   Probable; n (%) 5 (23.8) 
   Confirmed, n (%) 9 (42.9) 
Clinical features  
   Hospitalization, n (%) 9 (42.9) 
   Respiratory insufficiency, n (%) 10 (47.6) 
   Epileptic seizures during the infection, n (%) 2 (9.5) 
   Arrhythmia, n (%) 1 (4.8) 
   Prolonged QT, n (%) 0 (0.0) 
   Deaths, n (%) 5 (23.8) 
Radiological features  
 Radiological signs of pneumonia, n (%) 18 (85.7) 
Laboratory features  
   CRP mg/dl, median (IQR) 54.0 (5.0-156.2) 
   Lymphocyte per mm3, median (IQR) 1700.0 (900.0-2795.0) 
   D-dimer mcrg/L, median (IQR) 1148.5 (480.0-2007.2) 
   LDH, mean (SD) 192.0 (152.0-277.0) 
   Ferritin, mean (SD) 97.0 (38.0-118.0) 
Treatment  
   Azithromycin , n (%) 11 (52.4) 
   Cefditoren, n (%) 4 (19.0) 
   Lopinavir/Ritonavir, n (%) 5 (23.8) 
   Hydroxychloroquine/chloroquine, n (%) 5 (23.8) 
   IL-6 inhibitors, n (%) 0 (0,0) 
   Steroids, n (%) 7 (33.3) 
Abbreviations; SD: standard deviation; Institutionalized: Patients admitted to a residential center for disabled people 

or nursing homes.; Dependent patient: Patient who need support to perform such basic tasks as dressing, eating, 

walking or cleaning; CRP: C-reactive protein; LDH: lactate dehydrogenase; i IL-6 inhibitor: interleukin 6 inhibitor. 
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Table 5: Single and multiple logistic regression results for COVID-19 case fatality in patients 

with active epilepsy. 

Variable Univariate OR (95%CI) Multivariatea OR 
(95%CI) 

p-value 

   Age in years 1.08 (1.01-1.17)   
   Sex, males 1.46 (0.18-11.71)   
   Obesity 1.87 (0.73-17.8)   
   Hypertension 2.85 (1.38-21.60) 2.85 (1.37-21.60) 0.027 
   Diabetes Mellitus 2.35 (1.02-17.16)   
   Heart disease 1.06 (0.32-25.70)   
   Pulmonary disease 1.54 (0.45-27.62)   

a Naglerke R2 = 0.212. The variables included in the equation were age, hypertension and diabetes 
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