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KEYWORDS Abstract

COVID-19; Introduction: This study aimed to determine whether encephalopathy is associated with such
SARS-CoV-2; COVID-19 outcomes as disease severity, mortality, respiratory failure, intensive care unit (ICU)
Encephalopathy; admission, duration of ventilator dependence, and length of ICU and hospital stay.
Neurological Methods: We performed a subgroup analysis comparing outcomes in patients with and with-
disorder; out encephalopathy, based on data from a nationwide retrospective cohort study among adult
Prognosis patients hospitalized with COVID-19 at 37 hospital sites in the Philippines. The patient out-

comes included for analysis were disease severity, mortality, respiratory failure, ICU admission,
duration of ventilator dependence, and length of ICU and hospital stay.

Results: Of a total of 10881 COVID-19 admissions, 622 patients had encephalopathy. The
adjusted hazard ratios (aHR) for mortality among mild and severe cases were 9.26 and 1.63
times greater (P<.001), respectively, in the encephalopathy group compared to the no-
encephalopathy group. Encephalopathy was associated with increased risk of severe COVID-19
(adjusted odds ratio [aOR]: 7.95; P<.001), respiratory failure (aHR: 5.40; P<.001), longer hos-
pital stays (aOR: 1.36; P<.001), and admission to the ICU (aOR: 4.26; P<.001). We found no
sufficient evidence that encephalopathy was associated with length of ICU stay (aOR: 1.11;
P=.522) or duration of ventilator dependence (aOR: 0.88; P=.428).
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Conclusions: Encephalopathy was associated with COVID-19 severity, mortality, respiratory
failure, ICU admission, and longer hospital stays.

© 2024 Sociedad Espanola de Neurologia. Published by Elsevier Espafa, S.L.U. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Asociacion de encefalopatia con resultados clinicos de COVID-19: hallazgos del

Introduccion: Nuestro estudio tuvo como objetivo determinar si la encefalopatia estaba aso-
ciada con los resultados de COVID-19, como la gravedad de la enfermedad, la mortalidad, la
insuficiencia respiratoria, el ingreso a la unidad de cuidados intensivos (UCI) y la duracion de

Métodos: Realizamos un analisis de subgrupos comparando los resultados de los pacientes con
encefalopatia frente a los pacientes sin encefalopatia, basado en datos de un estudio de cohorte
retrospectivo a nivel nacional entre pacientes adultos hospitalizados con COVID-19 en 37 hos-
pitales en Filipinas. Los resultados del paciente incluidos para el analisis fueron la gravedad de
la enfermedad, la mortalidad, la insuficiencia respiratoria, el ingreso a la UCI y la duracion de

Resultados: De las 10.881 admisiones totales por COVID-19, 622 pacientes tenian ence-
falopatia. Las razones de riesgo ajustadas (aHR) para la mortalidad entre casos leves y graves
fueron mayores en 9,26 y en 1,63 (p <0,001), respectivamente, en el grupo de encefalopatia en
comparacion con el grupo sin encefalopatia. La encefalopatia se asocioé con un mayor riesgo de
tener COVID-19 grave (razon de posibilidades ajustada [aOR] 7,95, p <0,001), insuficiencia res-
piratoria (aHR 5,40, p<0,001), estancia hospitalaria mas larga (aOR 1,36, p<0,001) e ingreso
a la UCI (aOR 4,26, p<0,001). No encontramos suficiente evidencia de que la encefalopatia
estuviera asociada con la duracion del ingreso a la UCI (aOR 1,11, p=0,522) y la duracion de la

Conclusiones: Laencefalopatia estuvo asociada con la gravedad de la COVID-19, la mortalidad,
la insuficiencia respiratoria, el ingreso a la UCI y una estancia hospitalaria mas prolongada.

© 2024 Sociedad Espanola de Neurologia. Publicado por Elsevier Espafna, S.L.U. Este es un
articulo Open Access bajo la CC BY licencia (http://creativecommons.org/licencias/by/4.0/).
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Introduction

COVID-19, caused by SARS-CoV-2 infection, primarily affects the res-
piratory system but is also known to affect the nervous system.' The
neurological manifestations reported in hospitalized patients with
COVID-19 include headache, dizziness, anosmia, ageusia, impaired
consciousness, seizures, and stroke.2~“ More recently, larger stud-
ies on new-onset neurological disorders associated with the disease
identified encephalopathy as one of the most common diagnoses,
occurring in 20—44% of patients with neurological disorders.*¢

Encephalopathy is a diffuse brain dysfunction characterized by
impaired level of consciousness, which can present as delirium, stu-
por, or coma.” The most common causes of encephalopathy among
patients with COVID-19 were sepsis-associated encephalopathy,
uremic encephalopathy, and hypoxic ischemic encephalopathy.? The
underlying causes of encephalopathy may be attributed to multiple
mechanisms, such as neurotropism of the SARS-CoV-2 virus, severe
inflammatory response leading to multiple organ dysfunction or
acute respiratory distress syndrome, coagulopathy, and hypoxia.®°

In studies among hospitalized patients in general, altered sen-
sorium and delirium were associated with longer hospitalization,
cognitive impairment, and increased mortality.'' '3 However, data
are still limited on the association between encephalopathy and
other outcome measures among patients with COVID-19.

In the Philippines, the recently concluded nationwide, mul-
ticenter, retrospective study of neurological manifestations and

associated outcomes (the Philippine CORONA Study) identified
encephalopathy as the most common new-onset neurological symp-
tom associated with COVID-19.3 The present study aims to further
elucidate whether encephalopathy is associated with COVID-19 out-
comes including disease severity, mortality, respiratory failure,
intensive care unit (ICU) admission, duration of ventilator depen-
dence, and duration of ICU and hospital stays.

Materials and methods

The Philippine CORONA Study design: population and
setting

The Philippine CORONA Study was a nationwide, multicenter,
comparative, retrospective, cohort study including patients with
COVID-19 who were admitted consecutively to 37 hospital sites
across the Philippines between February and December 2020.3 All
data were collected from patient medical charts and coded using
the Epi Info Software (version 7.2.2.16). Encephalopathy is defined
and widely accepted as a disease in which brain function is altered,
often with depressed or fluctuating sensorium. Due to the ret-
rospective nature of the study, any physician assessment stating
‘‘encephalopathy’’ on the chart was counted as a case. The study
obtained approval from the respective research ethics boards of the
participating hospital sites and was registered on ClinicalTrials.gov
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Figure 1  Flow diagram of patients included in the study. ICU: intensive care unit.

(NCT04386083). Specific details about the research design, patient
enrollment, and data collection procedures were discussed in the
published protocol.' We included all eligible participants from the
main study and classified the patients into 2 cohort groups: those
with encephalopathy and those without encephalopathy.

Outcome variables

The main outcomes were disease severity (mild: presence of mild
pneumonia or absence of pneumonia; severe: presence of dyspnea,
respiratory rate > 30, hypoxia or SpO; < 93%, or 50% lung involvement
on imaging within 24—48 h), mortality, respiratory failure (patients
with signs or symptoms of respiratory insufficiency: increased work
of breathing/respiratory rate of >22, a need for supplemental
oxygen, or abnormal blood gases), ICU admission, duration of ven-
tilator dependence, duration of ICU stay, and duration of hospital
stay, among patients with encephalopathy compared to the no-
encephalopathy group.

Statistical analysis

The different variables of interest were summarized according to
the independent variable: encephalopathy versus no encephalopa-
thy. Numerical variables are expressed as median and interquartile
range (IQR), while the categorical variables are expressed as count
and percentage. Comparison of the different clinical characteristics
between the 2 groups was conducted using the Mann—Whitney U test
for numerical variables, to determine differences in median/ranks,
and the Chi-square test of homogeneity for categorical variables,
to determine differences in proportion.

Associations between the different individual dichotomous out-
come variables and the independent variable were determined
by binary logistic regression. The logistic regression model was
adjusted for the following confounders: age, sex, hypertension, dia-
betes mellitus, smoking, coronary artery disease, cerebrovascular
disease, dementia, epilepsy, and COVID-19 severity. The associa-
tions between the independent variable and the time to event
for different outcome variables were determined by Cox propor-
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tional hazards regression. A stratified analysis of mortality between
COVID-19 severity types was also performed. All statistical analyses
were conducted using Stata version 17.1.

Results

Study participants

A total of 10 999 patients consecutively admitted due to confirmed
COVID-19 from the 37 participating hospital sites were gathered,
with 10 881 patients included in the final analysis. The prevalence
of encephalopathy among patients with COVID-19 was 5.72% (95%
confidence interval [CI], 5.29—6.17). The encephalopathy group
comprised 622 patients, whereas the no-encephalopathy group
comprised 10259 patients (Fig. 1). Among patients aged 60 years
or older, the prevalence of encephalopathy was higher, at 9.59%
(368 of 3834 patients).

Demographic and clinical characteristics

Table 1 shows the comparison of demographic and clinical charac-
teristics in the encephalopathy and no-encephalopathy groups. The
median (IQR) age of the entire cohort was 52 years (36—64). The
encephalopathy group had a higher proportion of males (P=.004)
and patients aged 60 years and above (P<.001). Presence of hyper-
tension (61.7% vs 31.8%, P<.001), diabetes mellitus (41.3% vs 18.9%,
P<.001), kidney disease (17.2% vs 4.9%, P<.001), coronary artery
disease (9.5% vs 3.5%, P<.001), malignancy (5.6% vs 2.0%, P<.001),
chronic obstructive pulmonary disease (3.1% vs 1.3%, P<.001), and
heart failure (3.2% vs 1.0%, P=.02) were more frequent in the
encephalopathy group compared to the no-encephalopathy group.
Smoking was also more common in the encephalopathy group (18.5%
vs 8.9%, P<.001).

Among patients with previous neurological history, cerebrovas-
cular disease (12.2% vs 2.4%, P<.001), dementia (2.4% vs 0.2%,
P<.001), epilepsy (1.3% vs 0.2%, P< .001), movement disorder (0.5%
vs 0%, P=.003), and central nervous system (CNS) infection (0.3% vs
0%, P=.029) were more frequent in the encephalopathy group than
in the no-encephalopathy group.

Encephalopathy is significantly associated with the develop-
ment of new-onset CNS infection (0.64% vs 0.03%, P<.001),
seizures (11.74% vs 0.51%, P<.001), and stroke or cerebrovascu-
lar events (11.74% vs 2.38%, P<.001) in patients with COVID-19 and
encephalopathy, compared to those without encephalopathy.

The presence of cough (55% vs 39.7%, P<.001), fever (49.8% vs
35.3%, P<.001), dyspnea (49.4% vs 23.4%, P<.001), fatigue (10.5%
vs 6.3%, P<.001), sputum production (10.6% vs 5.6%, P<.001), and
arthralgia (2.7% vs 1.5%, P=.02) was more frequent among patients
with encephalopathy than among those without encephalopathy.

COVID-19 outcomes

Table 2 summarizes the comparison of outcomes between the
encephalopathy group and the no-encephalopathy group. Over-
all, mortality, respiratory failure, and number of ICU admissions
were higher in the encephalopathy group compared to the no-
encephalopathy group (P<.001). Table 3 shows the association
between encephalopathy and the outcomes of interest. Fig. 2
shows the Kaplan—Meier curves for the encephalopathy and no-
encephalopathy groups for mortality, respiratory failure, and ICU
admission.

COVID-19 severity

Severe/critical COVID-19 was observed in a higher proportion of
patients with encephalopathy, compared to the no-encephalopathy
group (85.3% vs 34.9%, P<.001). After adjusting for confounders,

those with encephalopathy were 7.95 times (95% Cl, 6.27—10.06)
more likely to present severe/critical COVID-19, among patients
admitted with COVID-19.

Mortality and associated causes

The mortality rate was higher in the encephalopathy group (62.4%)
than in the no-encephalopathy group (12.8%, P<.001). The risk
of mortality was 1.72 times greater (95% Cl, 1.53—1.94) in the
encephalopathy group. Acute respiratory distress syndrome and
septic shock were the most common causes of mortality. On strat-
ified analysis, among patients with mild COVID-19, those with
encephalopathy presented 9.26 times (95% Cl, 5.75—14.92) greater
mortality risk than those without encephalopathy. Among patients
with severe/critical COVID-19, those with encephalopathy pre-
sented a risk of mortality 1.63 times (95% ClI, 1.45—1.84) higher
than those without encephalopathy. As seen in the Kaplan—Meier
curve (Fig. 2), patients with COVID-19 and presenting encephalopa-
thy had shorter survival times than those without encephalopathy
(log-rank test, P<.001).

Respiratory failure and duration of ventilator dependence
There was a higher frequency of respiratory failure in the
encephalopathy group (69.8% vs 11.4%, P<.001), with an adjusted
hazard ratio (HR) of 5.4 (95% Cl, 4.8—6.07). Patients with COVID-19
and encephalopathy presented a shorter time to respiratory failure
than those without encephalopathy (log-rank test, P<.001) (Fig. 2).
Meanwhile, encephalopathy was not found to be associated with
duration of ventilator dependence among patients with respiratory
failure (P=.428).

ICU admissions and duration of ICU and hospital stays
Patients with encephalopathy presented 4.26 times (95% Cl,
3.77—4.80) greater risk of ICU admission. Among patients with
encephalopathy, 63.2% were admitted to the ICU, compared to
only 13.3% among the no-encephalopathy group (P<.001). Based
on the Kaplan—Meier curve (Fig. 2), patients with COVID-19 and
encephalopathy presented a shorter time to ICU admission com-
pared to those without encephalopathy (log-rank test, P<.001).
Those with encephalopathy tended to have longer hospital stays
compared to the no-encephalopathy group, with 1.36 times (95%
Cl, 1.14—1.61) higher odds of staying 15 days or more in hospital.
However, there was no difference in the length of ICU
stay between the encephalopathy and no-encephalopathy groups
(P=.522).

Discussion

The results of the Philippine CORONA Study identified encephalopa-
thy as the most common new-onset neurological disorder among
patients with COVID-19.3 Overall, our findings suggested that
encephalopathy was associated with COVID-19 severity, mortality,
respiratory failure, ICU admission, and longer hospital stays; this is
consistent with findings of previous studies.? %16 |t is worth men-
tioning that several studies on delirium and COVID-19 have also
established an association with poor clinical outcomes, such as
longer duration of mechanical ventilation and mortality.'¢—1°

The 5.7% prevalence of encephalopathy in our cohort is
comparable to the rates reported in the recent prospective,
multicenter study in New York (6.8%)2° and in the TriNetX COVID-
19 Research Network database consisting of 12601 hospitalized
patients (8.7%).2" Other studies with smaller sample sizes reported
rates of encephalopathy and/or delirium of up to 32—33%.">'6 In
the ICU setting, a prospective study of 2 ICU cohorts comprising
140 patients from France reported a 79.5% incidence rate of delir-
ium diagnosed with the Confusion Assessment Method-ICU score.!”
These discrepancies in the rate of occurrence of encephalopathy

570



Neurologia 40 (2025) 567—576

Table 1 Comparison of the clinico-demographic profiles of the encephalopathy and no-encephalopathy groups.
All patients COVID-19 patients COVID-19 patients P
n=10881 with without
encephalopathy encephalopathy
n=622 n=10259
Age group, n (%) <.001
19—-59 years 7047  (64.8) 254  (40.8) 6793  (66.2)
>60 years 3834 (35.2) 368  (59.2) 3466  (33.8)
Sex, n (%) .004
Female 5099  (46.9) 256  (41.2) 4843  (47.2)
Male 5780  (53.1) 365 (58.8) 5415  (52.8)
Comorbidities, n (%)
Hypertension 3647  (33.5) 384 (61.7) 3263  (31.8) <.001
Diabetes 2191  (20.1) 257  (41.3) 1934 (18.9) <.001
Kidney disease 611  (5.6) 107 (17.2) 504 (4.9) <.001
Bronchial asthma 463 (4.2) 25 (4.0) 438  (4.3) .764
Coronary artery disease 421 (3.9) 59  (9.5) 362 (3.5) <.001
Malignancy 244  (2.2) 35 (5.6) 209 (2.0) <.001
Chronic obstructive pulmonary disease 156  (1.4) 19 (3.1) 137  (1.3) <.001
Heart failure 127  (1.2) 20 (3.2) 107 (1.0) <.001
Liver disease 60 (0.6) 8 (1.3) 52 (0.5) .020
HIV infection 37  (0.3) 4 (0.6) 33 (0.3) .159
Obesity 4 (0.6) 88 (0.9) .570
Smoking, n (%) 1026 (9.4) 115 (18.5) 911 (8.9) <.001
Past neurological history, n (%)
Cerebrovascular disease 321 (2.95) 76 (12.2) 245  (2.4) <.001
Dementia 38 (0.35) 15  (2.4) 23 (0.2) <.001
Epilepsy 27  (0.25) 8 (1.3) 19 (0.2) <.001
Neuropathy 9 (0.08) 2 (0.3) 7 (0.1) .090
Movement disorder 6 (0.06) 3 (0.5) 3 (0.0) .003
Headache syndrome 5 (0.04) 1 (0.2) 4  (0.0) .255
Neuromuscular junction disorder 5 (0.04) - = 5 (0.1) 1.000
CNS infection 5 (0.04) 2 (0.3) 3 (0.0 .029
PNS infection 3 (0.03) = = 1 (0.0) 1.000
Central demyelinating syndrome 2 (0.02) - = 2 (0.0) 1.000
Myelopathy 2 (0.02) 1 (0.2) 1 (1.9 111
New-onset neurological disease, n (%)
Anoxic brain injury 51 (0.47) 3 (0.48) 48  (0.47) 767
CNS infection? 7  (0.06) 4  (0.64) 3  (0.03) <.001
Seizures/status epilepticus 125 (1.15) 74  (11.74) 52 (0.51) <.001
Stroke/cerebrovascular event® 367 (3.37) 123 (19.77) 244  (2.38) <.001
Movement disorder 3  (0.03) 1 (0.16) 2  (0.02) .162
Demyelinating disorder® 2 (0.02) - = 2 (0.02) >.999
Myelitis - = - = - = —
PNS disorder? 12 (0.11) 2 (0.32) 10 (0.10) .147
Respiratory and constitutional symptoms, n (%)
Cough 4411  (40.5) 342 (55.0) 4069  (39.7) <.001
Fever 3927  (36.1) 310  (49.8) 3617  (35.3) <.001
Dyspnea 2703  (24.8) 307 (49.4) 2396  (23.4) <.001
Sore throat 751 (6.9) 25 (4.0) 726 (7.1) .003
Fatigue 713 (6.6) 65 (10.5) 648  (6.3) <.001
Sputum production 637 (5.8) 66 (10.6) 571 (5.6) <.001
Rhinorrhea 607 (5.6) 26 (4.2) 581  (5.7) .118
Diarrhea 597 (5.5) 43  (6.9) 554  (5.4) .108
Arthralgia 175  (1.6) 17 (2.7) 158  (1.5) .022
Hemoptysis 33  (0.3) = = 33 (0.3) .260
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Table 1 (Continued)
All patients COVID-19 patients COVID-19 patients P
n=10881 with without
encephalopathy encephalopathy
n=622 n=10259
COVID-19 severity, n (%) <.001
Mild 6690 (61.5) 91 (14.7) 6599 (65.1)
Severe/critical 4061 (37.3) 527 (85.3) 3534 (34.9)

a To include encephalitis, meningitis, meningoencephalitis.

b Any acute CVD (inclusive of CVD infarction and CVD hemorrhage.
¢ To include acute disseminated encephalomyelitis, optic neuritis.
d To include sensory ganglionitis, radiculitis, anterior horn syndrome, peripheral neuritis (GBS, other than GBS), neuromuscular

disorder, myositis.

HIV: human immunodeficiency virus; CNS: central nervous system; PNS: peripheral nervous system; CVD: cerebrovascular disease; GBS:
Guillain— Barre Syndrome.

Table 2 Comparison of outcomes in patients with COVID-19, with and without encephalopathy.

Outcomes All patients COVID-19 patients COVID-19 patients P
n=10881 with without
encephalopathy encephalopathy
n=622 n=10259

Mortality and associated causes 1702 (15.6) 388 (62.4) 1314 (12.8) <.001
Respiratory failure and associated causes 1608 (14.8) 434 (69.8) 1174 (11.4) <.001
Duration of ventilator dependence .495

1-5 days 218 (13.6) 63 (14.5) 155 (13.2)

>6 days 1390 (86.4) 371 (85.5) 1019 (86.8)
ICU admission and indications 1740 (16.0) 393 (63.18) 1347 (13.13) <.001
Duration of ICU stay .484

1—7 days 272 (15.6) 57 (14.5) 215 (16.0)

>8 days 1468 (84.4) 336 (85.5) 1132 (84.0)
Duration of hospital stay <.001

1—14 days 6577 (60.4) 292 (47.0) 6285 (61.3)

>15 days 4304 (39.6) 330 (53.2) 3974 (38.7)
ICU: intensive care unit.
Table 3  Association between encephalopathy and the different outcomes of interest.
Outcome Adjusted OR 95% ClI P
COVID-19 severity (severe/critical) 7.95 6.27—10.06 <.001
Length of hospital stay (15 days or more) 1.36 1.14—1.61 <.001
Length of ventilator dependence (6 days or more) 0.88 0.64—1.21 .428
ICU admission 4.26 3.77—4.80 <.001
Length of ICU admission (8 days or more) 1.11 0.81—-1.53 .522

Adjusted HR 95% ClI P value

Mortality 1.72 1.53—1.94 <.001
Among patients with mild/moderate COVID-19 9.26 5.75—14.92 <.001
Among patients with severe/critical COVID-19 1.63 1.45—1.84 <.001
Respiratory failure 5.40 4.80—6.07 <.001

Adjusted for age, sex, hypertension, diabetes mellitus, smoking, coronary artery disease, cerebrovascular disease, dementia, epilepsy,
and COVID-19 severity (as appropriate).
95% Cl: 95% confidence interval; HR: hazard ratio; ICU: intensive care unit; OR: odds ratio.
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may be due to differences in study design, sample size and demo-
graphic characteristics, ICU or special unit admission, and inclusion
criteria. For instance, our cohort presented a high proportion of
mild COVID-19 cases, which may explain the lower prevalence rate
of encephalopathy.

Encephalopathy and delirium in patients with COVID-19 may
be caused by a myriad of factors, such as metabolic, respiratory,
and coagulation alterations caused either by the direct effects of
SARS-CoV-2 on the brain, remote effects, or systemic inflammation
affecting the blood-brain barrier.Z2 Older age, male sex, presence
of comorbidities (hypertension, diabetes mellitus, kidney disease,
coronary artery disease, malignancy, heart failure), smoking, and
previous neurological history (cerebrovascular disease, dementia,
epilepsy, movement disorders, CNS infection) were more frequent
in the encephalopathy group compared to the no-encephalopathy
group. These findings are congruent with those of 2 previous large-
scale studies of COVID-19 patient cohorts.® "> In the general acute
medical setting, older age, male sex, and presence of cognitive
disorder are among the known risk factors for encephalopathy.??
The higher incidence of encephalopathy among elderly patients and
those with history of neurological disorders may be explained by
decreased cognitive reserve, making the brain vulnerable to such
insults as hypoxia and other metabolic alterations.?* Moreover, the
majority of our patients in the encephalopathy group were elderly.
Polypharmacy is also common in elderly people and can easily pre-
dispose to delirium, a feature of encephalopathy.?®> Furthermore,
studies in elderly patients with dementia found that delirium is a
common initial presentation of COVID-19 in this population, and is
associated with a higher mortality rate.!82

Our findings showed that the adjusted HR for mortality among
patients with encephalopathy was higher among patients with mild
COVID-19 than among those with severe/critical COVID-19. The
presence of encephalopathy may not have markedly contributed to
the risk of mortality in patients with severe and critical COVID-19,
as other factors such as presence of underlying diseases and several
complications like acute respiratory distress syndrome, acute kid-
ney injury, shock, secondary infections, and arrythmias were found
to increase the risk of mortality among patients admitted to the
ICU.26-28 The increased risk of mortality among patients with mild
COVID-19 and encephalopathy suggests that encephalopathy may
play a role as a prognostic marker.

Some results have shown that patients with encephalopathy
present significantly higher rates of ICU admission than those with-
out encephalopathy. ICU admissions, along with presentation of
stupor or coma, have been shown in turn to be predictors of
worse outcome at discharge,?’ with patients aged > 65 years hav-
ing a markedly increased risk for persistent and new sequelae of
various clinical conditions, including chronic respiratory failure,
cardiac rhythm disorders, acute coronary syndrome, stroke, and
kidney injury.>® Thus, further studies on the follow up of elderly
patients with encephalopathy may be prudent to explore long-term
complications of COVID-19.

In the current study, no association was observed between length
of ICU stay and encephalopathy. Several factors influence length of
ICU stay, such as social and institutional factors and the presence
of a specialized team at the ICU*'; as these factors were not taken
into consideration during our data collection, the lack of associa-
tion cannot be fully explained by our study. The limitations of the
present study lie in the retrospective nature of the research, due to
the inherent risks of recording bias. The onset of encephalopathy;, its
duration, and correlation with other events such as sepsis, strokes,
seizures, and the notorious cytokine storm would likewise clarify the
underlying mechanism better. No additional data on cerebrospinal
fluid were recorded. Nevertheless, this was the first large-scale
nationwide study of COVID-19 in the Philippines, providing valuable
information on the incidence of encephalopathy and its associations
with clinical outcomes. A prospective study to reduce recording bias
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Figure 2 Kaplan—Meier curves for mortality, respiratory fail-
ure, and ICU admission. ICU: intensive care unit.

may provide more accurate data and remove confounding variables
affecting the outcomes of COVID-19 patients with encephalopathy.

Conclusion

Our study showed that encephalopathy was associated with COVID-
19 severity, mortality, respiratory failure, ICU admission, and longer
hospital stays. Further studies to determine specific risk factors
for the development of encephalopathy in COVID-19 may help
in improving the outcomes of patients admitted to hospital with
COVID-19 in our setting.
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