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Abstract

Since its original report in January 2020, the coronavirus disease 2019 (COVID-19) due to Severe Acute Respiratory
Syndrome coronavirus 2 (SARS-CoV-2) infection has rapidly become one of the deadliest global pandemics. Early
reports indicate possible neurological manifestations associated with COVID-19, with symptoms ranging from mild

to severe, highly variable prevalence rates, and uncertainty regarding causal or coincidental occurrence of symptoms.
As neurological involvement of any systemic disease is frequently associated with adverse effects on morbidity and
mortality, obtaining accurate and consistent global data on the extent to which COVID-19 may impact the nervous
system is urgently needed. To address this need, investigators from the Neurocritical Care Society launched the Global
Consortium Study of Neurological Dysfunction in COVID-19 (GCS-NeuroCOVID). The GCS-NeuroCOVID consortium
rapidly implemented a Tier 1, pragmatic study to establish phenotypes and prevalence of neurological manifestations
of COVID-19. A key component of this global collaboration is development and application of common data ele-
ments (CDEs) and definitions to facilitate rigorous and systematic data collection across resource settings. Integration
of these elements is critical to reduce heterogeneity of data and allow for future high-quality meta-analyses. The GCS-
NeuroCOVID consortium specifically designed these elements to be feasible for clinician investigators during a global
pandemic when healthcare systems are likely overwhelmed and resources for research may be limited. Elements
include pediatric components and translated versions to facilitate collaboration and data capture in Latin America,
one of the epicenters of this global outbreak. In this manuscript, we share the specific data elements, definitions, and
rationale for the adult and pediatric CDEs for Tier 1 of the GCS-NeuroCOVID consortium, as well as the translated ver-
sions adapted for use in Latin America. Global efforts are underway to further harmonize CDEs with other large con-
sortia studying neurological and general aspects of COVID-19 infections. Ultimately, the GCS-NeuroCOVID consortium
network provides a critical infrastructure to systematically capture data in current and future unanticipated disasters
and disease outbreaks.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic
continues to escalate worldwide, with over 18 million
people infected and over 696,000 deaths as of August,
2020. While some geographic regions experience peak
surges, followed by consistent decreases in the number
of patients testing positive for Severe Acute Respiratory
Syndrome coronavirus 2 (SARS-CoV-2), other regions
remain inundated with high volumes of infections, hospi-
talizations, and deaths [1]. Scientific reports from various
regions are prolific, published with the intent of rapidly
sharing knowledge regarding prevalence, treatment, and
outcomes of infected individuals. Numerous reports
of neurological symptoms and manifestations seem-
ingly associated with SARS-CoV-2 infection continue to
emerge, with spectrum of neurological manifestations
ranging from mild (anosmia, ageusia, and headache) to
severe (coma, seizures, hypoxic brain injury encepha-
lopathy, stroke, cerebral hemorrhage, posterior reversible
encephalopathy, and Guillain-Barré syndrome) [2-17].
Similarly, prevalence estimates across these reports range
from 3.5 to 84% [5-7, 12, 16], with many studies not
controlling for confounding factors or differentiating
between levels of care or severity of systemic infection.
Given the continued escalation of the global COVID-
19 pandemic and the rapidity of emerging information
from regional reports on neurological manifestations of
COVID-19, it has become increasingly difficult to ascer-
tain accurate estimates on prevalence and severity of
neurological dysfunctions. As a result, critical data on
causality versus recrudescence of preexisting neurologi-
cal conditions versus coincident findings of COVID-19
are lacking. Furthermore, recent attempts at pooled anal-
ysis are proven unsuccessful due to substantial heteroge-
neity across populations, sites, and data components [6].
A global, systematic, and collaborative approach to
knowledge development in this pandemic is critical [18].
Fragmented reports create ambiguity about case defini-
tions, clinical findings, and empiric treatments, poten-
tially leading to administration of ineffective or harmful
regimens and public alarm due to inaccurate conclusions
about causation in the absence of sound scientific meth-
odology [14, 19]. Data gathering in a global pandemic
must include diversity in age, sex, race, ethnicity, geo-
graphic region, and resource settings. Researchers must
utilize a collaborative and pragmatic approach feasible
for members of the healthcare team, as many research
teams do not have access to hospitalized patients during
a pandemic crisis. To this end, we rapidly established the
Global Consortium Study of Neurological Dysfunction in
COVID-19 (GCS-NeuroCOVID) and launched a Tier 1
basic study to gather essential data on acute neurologi-
cal manifestations of COVID-19 captured by frontline

providers in the midst of this pandemic [20]. The objec-
tive of this study is to pragmatically and systematically
determine the major phenotypes of neurological symp-
toms and estimate their global prevalence among hos-
pitalized COVID-19 patients. All acute care hospitals
caring for COVID-19 patients are eligible to register as
sites through a central Web portal [21]. The consortium
employs an accelerated process to develop consensus
common data element (CDE) and definitions as previ-
ously described. Whenever possible, we utilized any con-
sensus CDEs already developed through the National
Institute of Health (NIH) CDE process [22, 23].

As COVID-19 infection is associated with age- and
race-dependent disease prevalence, severity, symptoms,
and outcomes, the GCS-NeuroCOVID consortium study
uses CDEs specifically designed for adult and pediatric
populations that include race and ethnicity designations.
Additionally, the GCS-NeuroCOVID consortium col-
laborated closely with partners in Latin America to har-
monize data elements and definitions, resulting in the
development of Spanish and Portuguese versions of case
report forms (CRFs).

Methods

The aims, design, and methodology of the GCS-Neuro-
COVID research program are previously reported [20].
In brief, the study employs a nimble, tiered design to
determine the prevalence, severity, predictors, and out-
comes of neurological manifestations among hospitalized
patients across the age span with COVID-19 infection. A
key element is CRFs that are readily available in multiple
languages and applicable across sites and settings. Inter-
national guidelines for good clinical practices in research
define CRFs as “..specialized documents designed to
record all protocol-required information to be reported
on each subject” [24]. As such, CRFs are a critical compo-
nent to ensure internal validity of any study, particularly
for multisite investigations.

GCS-NeuroCOVID Consortium CRF: Adult

Guiding principles underlying development of the CRF
for the GCS-NeuroCOVID investigation center on feasi-
bility and harmonization. Feasibility refers to the ability
of frontline clinicians to record observations of neuro-
logical manifestations among hospitalized COVID-19
patients with minimal burden, care delivery disrup-
tion, and no additional risk of exposure to providers.
Given the sustained surge of cases worldwide, lack of
adequate personal protective equipment (PPE), and lim-
ited resources for clinical research particularly during a
pandemic, it is paramount to consider practical aspects
to ensure feasibility of study initiation and completion.
The acquisition of these data elements must not involve



increased SARS-CoV-2 exposure risk for frontline clini-
cal providers or require additional PPE use for research
purposes alone. Data elements must have clear, simple,
and specific definitions to optimize collection of high-
quality data with minimal errors or missing values. Data
definitions must be easy to use and not require special-
ized expertise in neurological examinations for accurate
data acquisition. Data elements should be commonly
available regardless of resource levels of the acute care
hospital to encourage participation and broad inclusion
of all regions and hospitals that care for acute COVID-19
patients. Data elements need to capture overall severity
of illness, because severe single- or multi-organ failures
can result in secondary neurological sequelae, regardless
of the original etiology of organ failure.

Creation of these initial highly pragmatic data elements
provides the foundation for the Tier 1 study of GCS-
NeuroCOVID. The aim of the Tier 1 study is to system-
atically record data to identify the major phenotypes and
prevalence of neurological symptoms among hospitalized
patients with COVID-19 infection. As such, it is designed
to be a minimal dataset that captures the most high-value
data elements that are feasible to obtain in the challeng-
ing clinical environment during a pandemic where many
routine diagnostic data, such as imaging studies, may not
be available due to infection containment considerations
or an overwhelmed health system. To address this, we
further divided this basic and minimal set of Tier 1 CDEs
into Core and Supplemental CDEs (Table 1). Core ele-
ments represent the minimal dataset that can be rapidly
and easily captured during initial patient triage and care.
Core CDEs should be recorded as completely as possible.
Supplemental elements capture additional clinical char-
acteristics, basic pre-morbid conditions, laboratory val-
ues, and outcome measures beyond acute hospitalization.

An added benefit of pragmatic data elements is the pos-
sibility for an expedited institutional review board (IRB)
process at single-center sites. During pandemic surges,
many sites limit research operations to reduce risk of
exposure or facilitate re-allocation of staff to needed
areas. As such, there may be limited personnel to review
and approve lengthy or complex research protocols, and
mechanisms for contract negotiations for data sharing
may be temporarily suspended. A pragmatic protocol
deemed not greater than minimal risk may be feasibly
approved at sites using a single-center approval process.
Subsequent amendments when resources are not as lim-
ited may then be made to establish data-sharing agree-
ments via a central data coordinating center to pool data
from participating sites for analysis and ensure use of
secure platforms for protected health information (PHI).

The second principle of global CRF development
includes data harmonization. Alignment of data elements

and definitions across sites and studies serves the vital
role of reducing heterogeneity of findings across studies,
thus allowing for data pooling, systematic reviews, meta-
analyses, and development of evidence-based guidelines
based on a body of high-quality evidence. These factors
are of critical importance when developing CRFs for a
global consortium during a pandemic. As data rapidly
become available, it is crucial to be able to cumulatively
synthesize findings across studies to draw accurate con-
clusions and drive care decisions in real time.

To this end, the GCS-NeuroCOVID adult CRF aligns
data fields and definitions with CDEs from the NIH
where applicable when documenting neurological mani-
festations observed in COVID-19 infection. Our inves-
tigator team also engaged with emerging and existing
consortiums to align common definitions across COVID-
19 populations and to have CRFs available in other lan-
guages to encourage participation across geographic
regions and resource settings.

Development of Adult Spanish Version CRF

The GCS-NeuroCOVID consortium includes many
sites located in primary Spanish-speaking regions. The
Regional South American chapter of the Neurocriti-
cal Care Society was instrumental in aligning collabora-
tions to facilitate participation among member sites and
regional groups. To minimize data collection burden for
the frontline clinicians at those sites and promote data
fidelity, we developed Spanish language versions of study
documents and CRF (Table 2). Spanish translation was
performed by trained research team member (VA) and
neurologist (CV) at the central coordinating center (Uni-
versity of Pittsburgh) and reviewed and edited by global
partners in primary Spanish-speaking regions (JM, NM).
Data elements were reviewed and adjusted for applica-
bility to the local region. Specifically, we avoided using
medical abbreviations as there are variabilities in regional
customs.

The Latin American Brain Injury Consortium (LABIC)
is the association of neurointensivists in Latin America.
LABIC’s missions are (1) to promote education in neuro-
intensive care and (2) to foster neurocritical care research
and thereby improve clinical care and patient outcome
throughout Latin America. LABIC consists of over 400
critical care professionals from Patagonia to México and
the Caribbean countries who are dedicated to improve
care and outcome of their neurological patients. The
LABIC consortium has a track record of successful mul-
ticenter collaboration and research such as the publica-
tion of consensus guidelines for traumatic brain injury
management [25]. The LABIC consortium is actively
developing research initiatives and collaborations with
global partners such as the South American chapter of
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Table 3 (continued)
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Descricao

Data

Dia/Més/Ano

Qual a data da realizagéo da ressonancia?

Data da Ressonancia

Nominal

Infarto Cerebral/Hemorragia Cerebral/Outros (descrever)

Descrever os achados da ressonancia

Achados da Ressonancia

Seguimento de 3 Meses

Data

Dia/Més/Ano
Sim/Nao

Qual a data que foi realizado o seguimento?

Data do Seguimento

Obito

Binario
Data

O paciente evoluiu para o ébito?
Qual foi a data do 6bito?

Data do Obito

Dia/Més/Ano
Sim/Nao
0-6

Binario
Ordinal

Foi realizada a escala de Rankin modificada?

Escala de Rankin Modificada?

Valor

Qual o valor da escala de Rankin modificada?

the Neurocritical Care Society (NCS) and the GCS-Neu-
roCOVID consortium. The GCS-NeuroCOVID Spanish
data elements and CRF are developed in close collabora-
tion with LABIC consortia. This harmonization of data
elements and definitions is an important step toward har-
monized data capture of COVID-19 neurological mani-
festations across the North, Central, and South America.

Harmonization with POSSIBLE Network and Development
of Adult Portuguese Version CRF

The GCS-NeuroCOVID consortium is endorsed by and
collaborates closely with the Prospective Observational
Study of Subarachnoid hemorrhage and IntracereBral
hemorrhage patients in Latin America (POSSIBLE) net-
work. The POSSIBLE network was created in 2017 to
investigate the epidemiology and the medical practices
in hemorrhagic stroke and subarachnoid hemorrhage in
33 Latin America critical care units including 12 primary
Portuguese-speaking sites in Brazil. Non-Portuguese-
speaking sites include critical care units from Argentina,
Bolivia, Chile, Colombia, Cuba, Equator, Paraguay, Peru,
Puerto Rico, Uruguay, and Venezuela. There are three
coordinating sites: Brain’s Institute in Rio de Janeiro, led
by CR and PK (for centers from Brazil) and Fundacién
Valle del Lili, and Hospital Universitério (Cali, Colombia)
and Hospital de Especialidades Eugenio Espejo (Quito,
Equator), led by JM and NM, respectively (for the non-
Portuguese-speaking sites). All data collected are stored
in a RedCap database linked to the Brain’s Institute.

As soon as the COVID-19 pandemic emerged in South
America, two POSSIBLE network investigators (CR and
PK) developed a common database for neurological
manifestations in COVID-19 patients by leveraging the
existing infrastructure of POSSIBLE network in Brazil. In
collaboration with the GCS-NeuroCOVID consortium,
lead POSSIBLE investigators (CR and PK) harmonized
the GCS-NeuroCOVID Tier 1 CDEs with existing POS-
SIBLE CDEs to create a single neurological COVID-19
CREF for the POSSIBLE network. They further translated
all data elements and the data dictionary into Portuguese
(Table 3). Some variables were adjusted due to regional
heterogeneity. For example, the discharge disposition was
changed to free text, because there are few long-term
facilities like hospice units or long-term care units in
Brazil.

Development of Pediatric CRFs (English and Spanish)

The pediatric CRF (Table 4) was approached with simi-
lar principles as the adult CRF with some intentional
differences. COVID-19 infection prevalence in hospital-
ized children is estimated to be 9.4 and 5.4 per 100,000
in children aged 0—4 and 5-17 years of age, respectively,



Table 4 Pediatric case report form (CRF)

Description

Data fields
(permissible

values)

Site identification (ID)

Participant ID

Study ID

Institution/hospital
Academic/university hospital
Freestanding children’s hospital
Pediatric neurocritical care service

Total pediatric hospital beds

Total pediatric ICU beds

Hospital admission date
PICU admission date

PICU discharge date
Hospital discharge date
Total days hospital admission

Hospital disposition
Sex

Weight (kg)

Height (cm)

Age

Race

Ethnicity

Comorbidity: neurological
Comorbidity: cardiovascular
Comorbidity: respiratory
Comorbidity: renal or urologic
Comorbidity: gastrointestinal

Comorbidity: hematologic or immunologic

Comorbidity: metabolic

Comorbidity: congenital or genetic defect

Comorbidity: malignancy
Comorbidity: premature or neonatal

Comorbidity: technology dependence

Comorbidity: transplantation

Comorbidity: other, nonneurological

COVID diagnosis PCR test
COVID diagnosis PCR test date
COVID diagnosis presumed positive

COVID diagnosis presumed positive date

COVID diagnosis antibody test
COVID diagnosis antibody test date

Assigned on-site ID tab

Auto-assigned

Auto-assigned

Name of institution/hospital patient is admitted to
Is your hospital an academic or university center?
Is your hospital a dedicated children’s hospital?

Does your hospital have a pediatric neurocritical care
service?

What is the total number of pediatric hospital beds in
your center? (excluding Neonatal Intensive Care Unit
(NICU)

What is the total number of pediatric ICU beds in your
center?

Index admission to hospital

Index admission to pediatric ICU

Index discharge/transfer from pediatric ICU
Index discharge from hospital

Total days of hospital admission (admission to discharge
from hospital) patients discharged from ED will be
entered as 1 day

Index discharge disposition from hospital
Patient’s biological sex (not self-identified gender)
Enter weight in kilograms

Enter height in centimeters

Patient’s age on presentation (whole numbers for chil-
dren 1+ years and fractions for children < 1)

Patient’s race

Patient’s self-reported ethnicity

Patient has a neurological comorbidity

Patient has a cardiovascular comorbidity

Patient has a pulmonary comorbidity

Patient has a renal or urologic comorbidity

Patient has gastrointestinal comorbidity

Patient has a hematologic or immunologic comorbidity
Patient has a metabolic comorbidity

Patient has a congenital or genetic comorbidity
Patient has a malignancy comorbidity

Patient has a premature or neonatal comorbidity
Patient has a technology dependence comorbidity
Patient has a transplantation comorbidity

Patient has another, nonneurological comorbidity
PCR test positive

PCR test positive date

Patient presumed (not tested) positive due to positive
close contacts (NOT simply person under investiga-
tion)

Patient presumed (not tested) positive due to positive
close contacts (NOT simply person under investiga-
tion) date

Antibody test positive

Antibody test positive date

Fixed

Fixed

Fixed

Free text
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown

Numeric

Free text

MM/DD/year
MM/DD/year
MM/DD/year
MM/DD/year
Numeric

List
List
Free text
Free text
Numeric

List

List
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
Yes/no/unknown
MM/DD/year
Yes/no/unknown

MM/DD/year

Yes/no/unknown
MM/DD/year

Fixed
Fixed
Fixed
Free text
Binary
Binary
Binary

Continuous

Continuous

Date
Date
Date
Date
Continuous

Nominal
Nominal
Continuous
Continuous
Continuous

Nominal
Nominal
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Date
Binary

Date

Binary
Date




Table 4 (continued)

Data elements

Description

Data fields
(permissible
values)

Date of ANY COVID symptom onset

Date of neurological symptom onset
Headache

Date of headache onset

Sympathetic storming/dysautonomia

Date of storming/dysautonomia onset
Anosmia

Date of anosmia onset

Ageusia

Date of ageusia onset

Vision impairment

Date of vision impairment onset
Syncope

Date of syncope onset

Stroke

Date of stoke onset

Acute encephalopathy (altered mental status, lethargy,
or drowsiness)

Date of acute encephalopathy onset
Cardiac arrest

Date of cardiac arrest onset
Meningitis/encephalitis

Date of meningitis/encephalitis onset
Coma

Date of coma onset

Clinical seizures/status epilepticus

Date of clinical seizure/status epilepticus onset
Numbness

Date of numbness onset

Weakness

Date of weakness onset

Neuropathy

Date of neuropathy onset

Paresthesia

Date of paresthesia onset

Myelopathy

Date of myelopathy onset

Dizziness

Date of dizziness onset

Ataxia

Date of ataxia onset

Other neurological manifestations, describe

Date of other neurological manifestations onset
Fever

Date patient noticed symptom first. If unknown/no his-
tory, please enter admission date

Date patient first developed neurological symptoms
Did the patient report headache?
Date first noted

Did the patient exhibit signs/symptoms of sympathetic
storming?

Date first noted

Did patient report abnormal smell?
Date first noted

Did patient report either loss of taste or abnormal taste?
Date first noted

Did patient report abnormal vision?
Date first noted

Did the patient develop syncope?
Date first noted

Did the patient have an acute stroke?
Date first noted

Did patient develop new onset altered mental status,
lethargy, or drowsiness?

Date first noted

Did patient develop cardiac arrest?

Date first noted

Did patient have meningitis or encephalitis?
Date first noted.

Did patient develop coma (by examination)? Exclude
coma due to medication. Coma definition: unarous-
able to noxious stimuli, no eye tracking or purposeful
movement, No spontaneous eye opening

Date first noted

Did patient develop clinical seizure/status epilepticus?
Date first noted

Did patient develop numbness?

Date first noted

Did patient develop weakness?

Date first noted

Did patient develop neuropathy?

Date first noted

Did patient develop paresthesia?

Date first noted

Did patient show signs of myelopathy?
Date first noted

Did patient report dizziness?

Date first noted

Did patient show signs of ataxia?

Date first noted

If the patient exhibited other neurological manifesta-
tions, please describe

Date first noted
Did patient have fever?

MM/DD/year

MM/DD/YEAR
Yes/no/unknown
MM/DD/year
Yes/no/unknown

MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Drop down
MM/DD/year
Yes/no/unknown

MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown

MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Free text

MM/DD/year
Yes/no/unknown

Date

Date
Binary
Date
Binary

Date
Binary
Date
Binary
Date
Binary
Date
Binary
Date
Nominal
Date
Binary

Date
Binary
Date
Binary
Date
Binary

Date
Binary
Date
Binary
Date
Binary
Date
Binary
Date
Binary
Date
Binary
Date
Binary
Date
Binary
Date

Nominal

Date
Binary




Table 4 (continued)

Data elements

Description

Data fields
(permissible

Date of fever onset

Cough

Date of cough onset

Delirium

Date of delirium onset

How was delirium diagnosed?
Anorexia

Date of anorexia onset

Diarrhea

Date of diarrhea onset

Throat pain

Date of throat pain onset
Abdominal pain

Date of abdominal pain onset
Electroencephalography (EEG) completed
EEG date

EEG results

EEG final read

Brain computed tomography (CT)
Date of brain CT

Brain CT results

Brain CT final read

Brain magnetic resonance imaging (MRI)
Date of brain MRI

Brain MRI results

Brain MRI final read

Cerebrospinal fluid (CSF) testing
Date of first CSF testing

CSF white blood cell (WBC) count
CSF red blood cell (RBC) count
CSF glucose

CSF protein

CSF culture (viral and bacterial)
CSF polymerase chain reaction (PCR)
CSF COVID testing

CSF opening pressure

CSF other results

Extracorporeal membrane oxygenation (ECMO)

ECMO days

Extracorporeal cardiopulmonary resuscitation (ECPR)
Date of ECPR

Dialysis/continuous renal replacement therapy (CRRT)

Dialysis/CRRT days
Invasive mechanical ventilation

Date first noted

Did patient have cough?

Date first noted

Did patient have delirium?

Date first noted

Delirium tool (name it) or clinical
Did patient have anorexia?

Date first noted

Did patient have diarrhea?

Date first noted

Did patient have throat pain?
Date first noted

Did patient have abdominal pain?
Date first noted

Was an EEG performed?

Date of first EEG

EEG results

Final read of first EEG

Was a brain CT performed?

Date of first brain CT

Results of first brain CT

Final read of first brain CT

Was a brain MRI performed?
Date of first brain MRl

Results of first brain MRI

Final read of first brain MRI

Was CSF tested?

Date of first CSF studies
CSFWBC count

CSF RBC count

CSF glucose mgy/dl

CSF protein mg/d|

CSF culture results

CSF PCR results—viral and other
CSF COVID testing

CSF opening pressure in cm H20

CSF other results (antibody, oligoclonal bands, inflam-
matory molecules such as IL-6)

Did the patient require ECMO therapy while hospital-
ized?

How many days was the patient on ECMO?
Was the patient placed on ECMO DURING ACTIVE CPR?
Date first noted

Did the patient develop acute kidney injury requiring
dialysis/continuous renal replacement therapy

How many days was the patient on dialysis/CRRT?

Did patient require intubation and mechanical ventila-
tion during critical care admission

values)

MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Free text
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year
Yes/no/unknown
MM/DD/year

List

Free text
Yes/no/unknown
MM/DD/year
Drop-down

Free text
Yes/no/unknown
MM/DD/year

List

Free text
Yes/no/unknown
MM/DD/year
Numeric
Numeric
Numeric
Numeric

Free text

Free text

List

Numeric

Free text

Yes/no/unknown

Numeric
Yes/no/unknown
MM/DD/year
Yes/no/unknown

Numeric
Yes/no/unknown

Date

Binary

Date

Binary

Date
Nominal
Binary

Date

Binary

Date

Binary

Date

Binary

Date

Binary

Date

Binary

Free text
Binary

Date
Nominal
Free text
Binary

Date

Binary

Free text
Binary

Date
Continuous
Continuous
Continuous
Continuous
Free text
Free text
Binary
Continuous
Free text

Binary

Continuous
Binary

Date

Binary

Continuous
Binary




Table 4 (continued)

Data elements

Description

Data fields
(permissible
values)

Invasive mechanical ventilation days
Noninvasive mechanical ventilation
Noninvasive mechanical ventilation days

Intracranial pressure (ICP) monitor
ICP device type

ICP monitor: date placed

ICP monitor: total days

ICP monitor: initial ICP

ICP monitor: ICP peak

ICP monitor: day of ICP peak

ICP monitor: cerebral perfusion pressure (CPP) low
ICP monitor: day of CPP low

Cause of death

Pediatric Index of Mortality (PIM) [30]
Glasgow Coma Score (GCS)
Pediatric Logistic Organ Dysfunction-2 (PELOD) [29]

WBC
Lymphocytes
Lymphocytes—Ilowest

Lymphocytes—date lowest
Platelets

Platelets—lowest
Platelets—date lowest
Sodium

Hemoglobin

Interleukin (IL-6) (first)

IL-6 (first) date

C-reactive protein (CRP)
CRP—highest

CRP—highest date

Ferritin

Ferritin—highest
Ferritin—highest date
Procalcitonin
Procalcitonin—highest
Procalcitonin—the highest date
Fibrinogen
Fibrinogen—lowest
Fibrinogen—the lowest date
Alanine aminotransferase (ALT)
ALT—highest

How many days was the patient on invasive mechanical
ventilation?

Did patient require noninvasive mechanical ventilation
during critical care admission

How many days was the patient on noninvasive
mechanical ventilation?

Did the patient have an ICP placed?
What kind of ICP monitor was placed?
Day of ICP monitor placement

If yes, how many days?

Initial intracranial pressure, mmHg

Peak intracranial pressure (record ICP values that were
sustained > 2 min)

Day of peak ICP
Lowest CPP
Day of lowest CPP

What was the cause of in-hospital death if the patient
died?

PIM score on hospital admission (see “Scoring Guides”
tab for scoring calculator)

GCS on hospital admission (if no neuromuscular block-
ade)

PELOD score on hospital admission (see “Scoring Guides”
tab for scoring calculator)

Enter WBC to two decimal points
Enter absolute lymphocytes at admission

Enter lowest absolute lymphocyte count during hospi-
talization

Date of laboratory value

Enter platelets at admission

Enter lowest platelet count during hospitalization
Date of laboratory value

Enter blood sodium level mMol/L on admission
Enter hemoglobin level g/dL on admission
Enter IL-6 if done

Date of laboratory value

Enter first CRP mg/dl

Enter the highest CRP during admission

Date of laboratory value

Enter first ferritin ng/ml

Enter highest ferritin during admission

Date of laboratory value

Enter first procalcitonin, ng/mL

Enter highest the procalcitonin ng/mL during admission
Date of laboratory value

Enter fibrinogen on ADMIT, mg/dL

Enter lowest fibrinogen during admission, mg/d|
Date of laboratory value

Enter the first ALT, Intl U/L

Enter the highest ALT during admission, Intl U/L

Numeric
Yes/no/unknown
Numeric

Yes/no/unknown
Drop-down
MM/DD/year
Numeric
Numeric
Numeric

MM/DD/year
Numeric
MM/DD/year
Free text

# percent
3-15
Numeric

Numeric
Numeric
Numeric

MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric

Continuous
Binary
Continuous

Binary
Nominal
Date
Continuous
Continuous
Continuous

Date
Continuous
Date

Free text

Continuous
Ordinal
Continuous

Continuous
Continuous
Continuous

Date
Continuous
Continuous
Date
Continuous
Continuous
Continuous
Date
Continuous
Continuous
Date
Continuous
Continuous
Date
Continuous
Continuous
Date
Continuous
Continuous
Date
Continuous
Continuous




Table 4 (continued)

Data elements

Description

Data fields
(permissible
values)

ALT—the highest date

Aspartate aminotransferase (AST)
AST—highest

AST—the highest date
Prothrombin (PT)

PT—highest

PT—the highest date

Partial thromboplastin time (PTT)
PTT—nhighest

PTT—the highest date
International normalized ratio (INR)
INR—highest

INR—the highest date

D-Dimer

D-dimer—highest

D-dimer—the highest date
Positive blood culture

Blood culture date

Blood culture results

Positive respiratory culture
Respiratory culture date
Respiratory culture results
Respiratory viral panel (non-COVID-19)

Respiratory viral panel date

Respiratory viral panel results

Other coinfection detected?

Lowest arterial blood gas (ABG) pH (intubated)
Lowest ABG pH date

Lowest ABG pO2 (Intubated)

Lowest ABG pO2 Date

Highest Oxygenation Index (Ol) (intubated)

Highest Oxygenation Index (Ol) (Intubated) date
Highest ABG PCO?2 (intubated)

Highest ABG PCO2 (intubated) date

Empiric COVID-19 treatment #1

List “other” empiric COVID treatment #1
Empiric COVID treatment #1 date
Dosing and duration for COVID-19 treatment #1

Empiric COVID-19 treatment #2

List “other” empiric COVID treatment #2
Empiric COVID treatment #2 date
Dosing and duration for COVID-19 treatment #2

Date of laboratory value

Enter the first AST

Enter the highest AST during admission
Date of laboratory value

Enter the first PT

Enter the highest PT during admission

Date of laboratory value

Enter the first PTT

Enter the highest PTT during admission
Date of laboratory value

Enter the first INR

Enter the highest INR during admission
Date of laboratory value

Enter the first D-dimer

Enter the highest D-dimer during admission
Date of laboratory value

Did the patient have a positive blood culture
Date blood culture sent

Results of positive blood culture

Did the patient have a positive respiratory culture
Date respiratory culture sent

Results of positive respiratory culture

Was respiratory viral panel sent for non-COVID-19
viruses?

Date respiratory viral panel sent

Results of respiratory viral panel

List other coinfections (organisms, sites, dates)
Enter worst ABG pH while intubated if done

Date of laboratory value

Enter the lowest ABG pO2 while intubated if done
Date of laboratory value

Enter Ol associated with worst pO2 while intubated
if ABG done (https://www.mdcalc.com/oxygenatio
n-index)

Date of laboratory value
Enter the highest ABG pCO2 while intubated if done
Date of laboratory value

Enter the first medication used for empiric COVID-19
treatment

List other empiric COVID-19 treatments
Start date of empiric COVID treatment #1

Enter dosing for any medication #1 used for empiric
COVID-19 treatment

Enter the second medication used for empiric COVID-19

treatment
List other empiric COVID-19 treatments
Start date of empiric COVID treatment #2

Enter dosing for any medication #2 used for empiric
COVID-19 treatment

MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Numeric
Numeric
MM/DD/year
Yes/no/unknown
MM/DD/year
Free text
Yes/no/unknown
MM/DD/year
Free text
Yes/no/unknown

MM/DD/year
Free text
Free text
Numeric
MM/DD/year
Numeric
MM/DD/year
Numeric

MM/DD/year
Numeric
MM/DD/year
Free text

Free text
MM/DD/year
Free text

Free text

Free text
MM/DD/year
Free text

Date
Continuous
Continuous
Date
Continuous
Continuous
Date
Continuous
Continuous
Date
Continuous
Continuous
Date
Continuous
Continuous
Date

Binary

Date

Free text
Binary

Date

Free text
Binary

Date

Free text
Free text
Continuous
Date
Continuous
Date
Continuous

Date
Continuous
Date

Free text

Free text
Date
Free text

Free text

Free text
Date
Free text



https://www.mdcalc.com/oxygenation-index
https://www.mdcalc.com/oxygenation-index

Table 4 (continued)

Data elements

Description

Data fields
(permissible
values)

Empiric COVID-19 treatment #3

List “other” empiric COVID treatment #3
Empiric COVID treatment #3 date
Dosing and duration for COVID-19 treatment #3

Empiric COVID-19 treatment #4

List “other” empiric COVID treatment #4
Empiric COVID treatment #4 date
Dosing and duration for COVID-19 treatment #4

Empiric COVID-19 treatment #5

List “other” empiric COVID treatment #5
Empiric COVID treatment #5 date

Dosing and duration for COVID-19 treatment #5
Multisystem inflammatory Syndrome (MIS-C) related to
COVID-19 [31]

Multisystem inflammatory syndrome date
Empiric MIS-C treatment #1

Empiric MIS-C treatment #1 date

Dosing and duration for MIS-C treatment #1
Empiric MIS-C treatment #2

Empiric MIS-C treatment #2 date

Dosing and duration for MIS-C treatment #2
Empiric MIS-C treatment #3

Empiric MIS-C treatment #3 date

Dosing and duration for MIS-C treatment #3
Empiric MIS-C treatment #4

Empiric MIS-C treatment #4 date

Dosing and duration for MIS-C treatment #4
Empiric MIS-C treatment #5

Empiric MIS-C treatment #5 date

Dosing and duration for MIS-C treatment #5

Enter the third medication used for empiric COVID-19
treatment

List other empiric COVID-19 treatments
Start date of empiric COVID treatment #3

Enter dosing for any medication #3 used for empiric
COVID-19 treatment

Enter 4th medication used for empiric COVID-19 treat-
ment

List other empiric COVID-19 treatments
Start date of empiric COVID treatment #4

Enter dosing for any medication #4 used for empiric
COVID-19 treatment

Enter 5th medication used for empiric COVID-19 treat-
ment

Start date of empiric COVID treatment #5

Enter dosing for any medication #5 used for empiric
COVID-19 treatment

enter dosing for any medication #5 used for empiric
COVID-19 treatment

Did patient have this syndrome diagnosed?

Date first noted

Enter the first therapy used for empiric syndrome treat-
ment

Enter the first therapy used for empiric syndrome treat-
ment start date

Enter dosing for any medication #1 used for empiric
syndrome treatment

Enter the second medication used for empiric syndrome
treatment

Enter the second therapy used for empiric syndrome
treatment start date

Enter dosing for any medication #2 used for empiric
syndrome treatment

Enter the third medication used for empiric syndrome
treatment

Enter the third therapy used for empiric syndrome treat-
ment start date

Enter dosing for any medication #3 used for empiric
syndrome treatment

Enter the fourth medication used for empiric syndrome
treatment

Enter the fourth therapy used for empiric syndrome
treatment start date

Enter dosing for any medication #4 used for empiric
syndrome treatment

Enter the fifth medication used for empiric syndrome
treatment

Enter the fifth therapy used for empiric syndrome treat-
ment start date

Enter dosing for any medication #5 used for empiric
syndrome treatment

Free text

Free text
MM/DD/year
Free text

Free text

Free text
MM/DD/year
Free text

Free text

MM/DD/year
Free text

Free text
Yes/no/unknown

MM/DD/year
Free text

MM/DD/year
Free text
Free text
MM/DD/year
Free text
Free text
MM/DD/year
Free text
Free text
MM/DD/year
Free text
Free text
MM/DD/year

Free text

Free text

Free text
Date
Free text

Free text

Free text
Date
Free text

Free text

Date
Free text

Free text
Binary

Date
Free text

Date
Free text
Free text
Date
Free text
Free text
Date
Free text
Free text
Date
Free text
Free text
Date

Free text




Table 4 (continued)

Data elements

Description

Data fields
(permissible

values)

Baseline (preadmission) pediatric cerebral performance
category (PCPQ) [27]

Hospital admission PCPC
Hospital discharge PCPC

Baseline (preadmission) functional status scale (FSS) [18]

Hospital admission FSS
Hospital discharge FSS
Physical therapy consult

Physical therapy consultation date
Occupational therapy consult

Occupational therapy consultation date
Speech and language therapy consult

Speech and language therapy consultation date
Rehabilitation consult

Enter baseline pediatric cerebral performance category ~ Numeric Ordinal
(assign retrospectively) (see “Scoring Guides”tab for
scoring information)

Enter admission pediatric cerebral performance cate- Numeric Ordinal
gory (see “Scoring Guides”tab for scoring information)

Enter discharge pediatric cerebral performance category Numeric Ordinal
(see “Scoring Guides”tab for scoring information)

Enter baseline functional status scale (see “Scoring Numeric Ordinal
Guides"tab for scoring information)

Enter admission functional status scale (see “Scoring Numeric Ordinal
Guides”tab for scoring information)

Enter discharge functional status scale (see “Scoring Numeric Ordinal
Guides"tab for scoring information)

Did the patient have a physical therapy consultationin  Yes/no/unknown Binary
the hospital?

If yes, date ordered? MM/DD/year Date

Did the patient have an occupational therapy consulta-  Yes/no/unknown Binary
tion in the hospital?

If yes, date ordered? MM/DD/year Date

Did the patient have a speech and language therapy Yes/no/unknown Binary
consultation in the hospital?

If yes, date ordered? MM/DD/year Date

Did the patient have a rehabilitation consultation in the  Yes/no/unknown Binary
hospital?

If yes, date ordered? MM/DD/year Date

Rehabilitation consultation date

compared with 316.9 per 100,000 adults > 65 years of age
[26]. The lower patient volume in the pediatric popula-
tion makes collecting more detailed data elements pos-
sible for the pediatric CRF. Conversely, the low volume
expected per country demands multicenter collaboration
to attain a large enough sample size to produce robust
results to inform clinical care and research initiatives.
Some data elements, such as those specific to intensive
care admission (e.g., mechanical ventilation, risk of mor-
tality scores), are already standardized and commonly
collected in pediatric intensive care units (PICUs). How-
ever, many of the baseline and COVID-19-related data
elements should harmonize with other pediatric COVID-
19 studies, none of which (to our knowledge) includes
detailed neurological manifestations. Finally, unique data
elements specific to pediatrics are necessary in order to
account for the following: (1) child age and developmen-
tal stage [27, 28]; (2) pediatric-specific risk adjustment
[29, 30]; (3) baseline hospital characteristics; (4) differ-
ences in pediatric versus adult morbidities, symptoms,
treatments, and outcomes; (5) inclusion of multisystem
inflammatory syndrome related to COVID-19 (MISC)
data elements [31], a pediatric-specific manifestation;
and (6) child- and family-validated outcome measures.

Similar to the adult study, the pediatric collective is
actively working to establish partnerships with cent-
ers and networks affected by COVID-19 in high-, mid-
dle-, and low-income countries. To facilitate this aim,
we engaged with the LARed (“Red Colaborativa Pediat-
rica Latinoamericana, or Collaborative Pediatric Latin
American Network), which in turn reached out to part-
ner networks including CLaNi (Colegio Latinoamericano
de Neurointensivismo), AMCI (Asociacion Colombiana
de Medicina Critica y Cuidados Intensivos), and SLACIP
(Sociedad Latinoamericana de Cuidados Intensivos Pedi-
atricos SM) to recruit sites outside of LARed. At the time
of this writing, these efforts have resulted in 22 registered
sites spanning from Mexico to Chile and Argentina. We
developed Spanish language versions of study documents
and CRF (Table 5). Spanish translation was performed by
team members (MS, JDR.) and reviewed and edited by
global partners in primary Spanish-speaking regions (PV,
SG). As in the adult CRF, data elements were reviewed
and adjusted for applicability to the local region and
medical abbreviations were avoided.



Table 5 Pediatric CRF Spanish version (formato para reporte de casos)

ariable

Identificacién del Sitio
Identificacién del Participante
ID del Estudio
Institucion/Hospital

Hospital Académico/Universidad

Hospital Pediatrico
Servicio de Cuidado Critico Neurolégico
Numero Total Camas Pediatricas

Total de Camas UCI Pediatrica

Fecha de Admision al hospital
Fecha de Admisién a la UCI
Fecha de alta UCI

Fecha de Alta Hospitalaria
Total Dias Hospitalizacion
Ubicacion al alta

Sexo

Peso, kg

Altura (cm)

AnoS

Raza

Grupo Etnico

Comorbilidad: Neurolégica

Comorbilidad: Cardiovascular

Comorbilidad: Respiratoria

Comorbilidad: renal o urolégica
Comorbilidad: Gastrointestinal

Comorbilidad Hematoldgica o Inmunoldgica

Comorbilidad: Metabdlica

Comorbilidad: Enfermedad Congénita o Defecto Gené-
tico
Comorbilidad: Malignidad

Comorbilidad: Prematurez o Neonatal
Comorbilidad: Dependencia Tecnologia

Comorbilidad: Trasplante

Otra Comorbilidad: no neurolégica
COVID Diagnostico Prueba de PCR
Fecha de Prueba de PCR COVID Positiva
Presuncion Diagnostica de Tener COVID

Descripcion

Asignado en la pestania Sitio ID
Autoasignado
Autoasignado

Nombre de la institucién/hospital en el cual estd
admitido el paciente

El hospital estd ubicado en un centro académico o estd
afiliado a una universidad?

Es el hospital exclusivamente pediétrico?
iSu hospital tiene un servicio de atencién neurocritico?

iCudl es el nimero total de camas pediatricas en su
centro? (sin contar camas de Cuidados Intensivos
Neonatales)

iCudl es el nimero total de camas en la UCI pediatrica en
su centro?

Fecha de admision al hospital

Fecha ingreso a la UCI

Fecha de salida/transferencia desde la UCI

Fecha de alta del hospital

Dias totales de hospitalizacion

Disposicion del paciente al dar de alta del hospital
Sexo bioldgico del paciente

Ingrese el peso en kilogramos

Introducir la talla/estatura en centimetros

La edad del paciente al ingreso al hospital (nimeros
enteros para ninos de 1+ afo y fracciones para
ninos< 1)

Raza del paciente

Etnicidad auto-reportada del paciente

(El paciente tiene una comorbilidad neurolégica?

(El paciente tiene una comorbilidad cardiovascular?
(El paciente tiene una comorbilidad pulmonar?

(El paciente tiene una comorbilidad renal o uroldgica?
(El paciente tiene una comorbilidad gastrointestinal?

;El paciente tiene una comorbilidad inmunolégica o
hematoldgica ?

(El paciente tiene una comorbilidad metabdlica?

iEl paciente tiene un defecto congénito o comorbilidad
genética?

El paciente tiene tumor u otra malignidad como comor-
bilidad

JEl paciente nacio prematuro o es un recién nacido?

(El paciente requiere soporte tecnolégico/maquinas para
su cuidado diario?

(El paciente es receptor de trasplante?

(El paciente tiene otra comorbilidad (no neurolégica)?
positivo en la prueba PCR

Fecha de PCR positivo en la prueba

Paciente es presuntamente (no probado) positivo, debido
a tener contactos cercanos positivos (el paciente bajo
investigacion)

Valores Admitidos
Fijo

Fijo

Fijo

Texto Libre

Si/No/Desconocido

Si/No/Desconocido
Si/No/Desconocido
#

Texto libre

MM/DD/Afo
MM/DD/Afo
MM/DD/Aho
MM/DD/ARo
#

Lista

Lista

Texto libre
Texto libre

#

Lista

Lista

Si/No/Desconocido
Si/No/Desconocido
Si/No/Desconocido
Si/No/Desconocido
Si/No/Desconocido
Si/No/Desconocido

Si/No/Desconocido

Si/No/Desconocido

Si/No/Desconocido

Si/No/Desconocido
Si/No/Desconocido

Si/No/Desconocido
Si/No/Desconocido
Si/No/Desconocido
MM/DD/Afo

Si/No/Desconocido

Tipo de variable

Fijo
Fijo
Fijo
Texto Libre

Binario

Binario
Binario

Continuo

Continuo

Fecha
Fecha
Fecha
Fecha
Continuo
Nominal
Nominal
Continuo
Continuo

Continuo

Nominal
Nominal
Binario
Binario
Binario
Binario
Binario
Binario

Binario

Binario

Binario

Binario
Binario

Binario
Binario
Binario
Fecha

Binario




Table 5 (continued)

ariable

Fecha de Presuncién Diagndstica Positiva COVID

COVID Test Diagnostico por Anticuerpos
Fecha de Test Diagndstico por Anticuerpos COVID

Fecha de Inicio de CUALQUIERA de los
Sintomas de COVID

Fecha de Inicio de los sintomas Neurolégicos

Dolor de cabeza
Fecha de Inicio de Cefalea
Tormenta Simpdtica/Disautonomia

Fecha de Tormenta Simpética/Disautonomfa
Anosmia

Fecha de Inicio Anosmia

Ageusia

Fecha de Inicio Ageusia

Alteraciones Visuales

Fecha de Inicio de Alteraciones Visuales
Sincope

Fecha de Sincope

Ictus/ACVa

Fecha de inicio Ictus/ACVa

Encefalopatia Aguda (alteracion del estado mental,
somnolencia o estupor)

Fecha de Inicio Agudo de Encefalopatfa
Paro Cardiorespiratorio

Fecha de Paro Cardiorespiratorio
Meningitis/Encefalitis

Fecha Meningitis/Encefalitis

Coma

Fecha de Coma
Convulsiones Clinicas/Estatus epiléptico

Fecha de Inicio de Convulsiones Clinicas/Estatus epilép-
tico
Pérdida de la sensibilidad

Fecha de Inicio de Pérdida de la Sensibilidad
Debilidad

Fecha de Inicio Debilidad

Neuropatfa

Fecha de Inicio Neuropatia

Parestesias

Fecha de Inicio Parestesia

Mielopatia

Descripcion

Fecha en la cual el paciente se considera presuntamente
(no probado) positivo debido a los contactos cercanos
positivos

Positivo en la prueba de anticuerpos
Fecha de la prueba de anticuerpos positiva

Fecha en la cual el paciente present los sintomas por
primera vez. Si no se sabe, por favor, introduzca la fecha
de admision

Fecha en la cual el paciente desarrollé por primera vez los
sintomas neurolégicos

iEl paciente se quejo de dolor de cabeza?

Fecha en la cual se observo cefalea por primera vez.

iEl paciente presento sintomas de deterioro simpatico o
disautonomia?

Fecha en la cual se observé por primera vez.
iSe quejé el paciente de alteracién para oler?
Fecha en la que se observé por primera vez.

(El paciente se quejo de pérdida del gusto o de tener
alteracion del gusto?

Fecha en la cual observé por primera vez.

Se quejo el paciente de visién anormal?

Fecha en la cual se observé por primera vez.

;El paciente presento sincope?

Fecha en la cual se observé por primera vez.

;El paciente tuvo un ataque cerebrovascular agudo?
Fecha en la cual se observé por primera vez.

;Tuvo el paciente alteracion del estado mental, somno-
lencia o estupor de nueva aparicion?

Fecha en la que se observé por primera vez
;El paciente tuvo parada cardio-respiratoria?
Fecha en la cual se observé por primera vez
{Tuvo el paciente meningitis o encefalitis?

Fecha en la cual se observé por primera vez.

El paciente presentd coma (no debido a medicaciones)
Definicién de coma: no despierta a los estimulos
nocivos, No sigue con los 0jos ni-hace movimientos con
proposito, no hace apertura ocular esponténea.

Fecha en la cual se observé por primera vez.

(El paciente desarrollé convulsiones clinicas o estatus
epiléptico?

Fecha en la cual se observo por primera vez.

;El paciente desarrollo entumecimiento o alteracion
sensitiva ?

Fecha en la cual se observé por primera vez.
(El paciente desarrollo debilidad motora?
Fecha en la cual se observé por primera vez.
;El paciente desarrollo neuropatia?

Fecha en la cual se observé por primera vez.
JEl paciente desarrollo parestesias?

Fecha en la cual se observé por primera vez.
JEl paciente mostré signos de mielopatia?

Valores Admitidos

MM/DD/AfRo

Si/No/Desconocido
MM/DD/Afo
MM/DD/AfRo

MM/DD/ARo

Si/No/Desconocido
MM/DD/ARo
Si/No/Desconocido

MM/DD/ARo
Si/No/Desconocido
MM/DD/Afo
Si/No/Desconocido

MM/DD/Afo
Si/No/Desconocido
MM/DD/Afo
Si/No/Desconocido
MM/DD/Afo

Lista

MM/DD/AfRo
Si/No/Desconocido

MM/DD/ARo
Si/No/Desconocido
MM/DD/Afo
Si/No/Desconocido
MM/DD/AfRo
Si/No/Desconocido

MM/DD/AfRo
Si/No/Desconocido

MM/DD/AnRo

Si/No/Desconocido

MM/DD/Afo
Si/No/Desconocido
MM/DD/Afo
Si/No/Desconocido
MM/DD/ARo
Si/No/Desconocido
MM/DD/ARo
Si/No/Desconocido

Tipo de variable

Fecha

Binario
Fecha
Fecha

Fecha

Binario
Fecha
Binario

Fecha
Binario
Fecha

Binario

Fecha
Binario
Fecha
Binario
Fecha
Binario
Fecha
Binario

Fecha
Binario
Fecha
Binario
Fecha

Binario

Fecha

Binario

Fecha

Binario

Fecha
Binario
Fecha
Binario
Fecha
Binario
Fecha

Binario




Table 5 (continued)
ariable

Fecha de Inicio Mielopatia
Mareo

Fecha de Inicio Mareo
Ataxia

Fecha de Inicio Ataxia

Otras manifestaciones neuroldgicas

Fecha de inicio de Otras Manifestaciones Neurolégicas
Fiebre

Fecha de Inicio Fiebre

Tos

Fecha de Inicio de la Tos

Delirio

Fecha de Inicio Delirio
iCémo se Diagnostico el Delirio?

Anorexia

Fecha de Inicio de la Anorexia
Diarrea

Fecha de Aparicién de la Diarrea
Dolor de Garganta

Fecha de Inicio del Dolor de Garganta
Dolor Abdominal

Fecha de inicio del dolor abdominal
EEG

Fecha EEG

Resultados de EEG

Lectura Final EEG

Tomograffa Cerebral

Fecha de Tomografia Cerebral
Resultados Tomografia cerebral
Lectura Final Tomografia cerebral
RM cerebral

Fecha RM Cerebral

Resultados RM Cerebral

Lectura final RM Cerebral

Prueba LCR (liquido cefalorequideo)
Fecha del Primer Andlisis de LCR
Recuento Celular WBC en LCR

Recuento de Células RBC en LCR
Glucosa LCR

Proteina LCR

Cultivo de LCR (viral y/o bacteriana)
PCRen LCR

Prueba COVID en LCR

Descripcion

Fecha en la cual se observé por primera vez.
JEl paciente se quejo de mareos?

Fecha en la cual se observé por primera vez.
(El paciente mostré signos de ataxia?

Fecha en la cual se observo por primera vez.

Si el paciente presentd otras manifestaciones neurolégi-
cas, por favor describirlas

Fecha en la cual se observé por primera vez.
iTuvo fiebre?

Fecha en la cual se observé por primera vez.
(El paciente tuvo tos?

Fecha en la cual se observé por primera vez.

(El paciente tuvo delirio? (definido como alteracién del
contenido de conciencia, lenguaje o comportamiento
confuso o incoherente)

Fecha en la cual se observé por primera vez.

Método de puntaje o herramienta para definir delirio
(describir o nombrar)

¢El paciente tuvo anorexia?

Fecha en la cual se observé por primera vez.

El paciente tuvo diarrea?

Fecha en la cual se observé por primera vez.

(El paciente tuvo dolor de garganta?

Fecha en la cual se observé por primera vez.

(El paciente tuvo dolor abdominal?

Fecha en la cual se observé por primera vez.

;Se realizé un EEG?

Fecha del primer EEG

Los resultados del EEG

Lectura final del primer EEG

;Se realizé un TAC de cerebro?

Fecha de la primera TAC de cerebro

Los resultados del primer TAC cerebral

lectura final del primer TAC cerebral

;Se realizo una resonancia magnética del cerebro?
Fecha de la primera resonancia magnética del cerebro

Resultados de la primera resonancia magnética del
cerebro

lectura final de la primera resonancia magnética del
cerebro

iSe analizé LCR?
Fecha de estudios de primer LCR

Recuento glébulos blancos WBC en liquido cefalor-
raquideo

Recuento glébulos rojos en liquido cefalorraquideo
Glucosa mg/dl en liquido cefalorraquideo

Proteina mg/dl en liquido cefalorraquideo
Resultados del cultivo LCR

Resultados PCR

Prueba COVID PCR en liquido cefalorraquideo

Valores Admitidos

MM/DD/ARo
Si/No/Desconocido
MM/DD/ARo
Si/No/Desconocido
MM/DD/ARo

Texto Libre

MM/DD/ARo
Si/No/Desconocido
MM/DD/Aho
Si/No/Desconocido
MM/DD/AfRo
Si/No/Desconocido

MM/DD/ARo
Texto libre

Si/No/Desconocido
MM/DD/AfRo
Si/No/Desconocido
MM/DD/ARo
Si/No/Desconocido
MM/DD/ARo
Si/No/Desconocido
MM/DD/ARo
Si/No/Desconocido
MM/DD/Afo

Lista

Texto libre
Si/No/Desconocido
MM/DD/AfRo

Lista

Texto libre
Si/No/Desconocido
MM/DD/Afo

Lista

Texto libre

Si/No/Desconocido
MM/DD/AfRo
#

#

#

#

Texto libre
Texto libre
Lista

Tipo de variable

Fecha
Binario
Fecha
Binario
Fecha

Binario

Fecha
Binario
Fecha
Binario
Fecha
Binario

Fecha
Texto libre

Binario
Fecha
Binario
Fecha
Binario
Fecha
Binario
Fecha
Binario
Fecha
Binario
Texto libre
Binario
Fecha
Binario
Texto libre
Binario
Fecha

Binario

Texto libre

Binario
Fecha
Continuo

Continuo
Continuo
Continuo
Texto libre
Texto libre

Binario




Table 5 (continued)
ariable

Presion Apertura
LCR Otros Resultados

ECMO

Dias de ECMO
ECPR

Fecha ECPR
Didlisis/TRRC

Dias de Dialisis/TRRC
Ventilaciéon Mecdnica Invasiva

Dias de Ventilacién Mecénica Invasiva
Ventilacién Mecanica No invasiva
Dias de Ventilacién Mecanica No Invasiva

Monitor de PIC (Presion Intracraneal)
Tipo de dispositivo de PIC

Fecha Colocacién Monitor PIC

Total Dfas Monitoreo PIC

PIC inicial

Pico Mé&ximo de PIC

Fecha Pico Méaximo de PIC
Presién de Perfusion Cerebral més Baja

Dia de Presién de Perfusion Cerebral mas Baja

Causa de la Muerte

Indice de Mortalidad Pediatrica (PIM)
Glasgow Coma Score (GCS)

Pediatric Logistic Organ Disfunction-2 (PELOD)

WBC
Linfocitos

Linfocitos mas Bajos

Fecha de Linfocitos mas Bajos
Plaquetas
Plagueta mas Bajas

Fecha Plaqueta mds Bajas
Sodio

Hemoglobina

IL-6 (primera)

Fecha IL-6 (primera)
PCR (Proteina C Reactiva)
PCR més Alta

Descripcion

Presion de apertura LCR en cm H20

anticuerpos, bandas oligoclonales, moléculas inflamato-

rias tales como IL-6, etc.

(El paciente requiri¢ terapia de oxigenacién por mem-
brana extracorpérea durante la hospitalizacion?

;Cudntos dfas estuvo el paciente en ECMO?

(El paciente fue colocado en ECMO durante reanimacion

activa?

Fecha en la cual se observé por primera vez.

iEl paciente desarrollé lesion aguda renal que necesitd
terapia de didlisis/reemplazo continuo renal (TRRC) ?

(Cuéntos dias estuvo el paciente en didlisis/TRRC?
(El paciente necesito intubacién y ventilacion mecénica

durante la estadia en cuidados criticos?

iCudntos dias recibié el paciente ventilacién mecénica

invasiva?

(El paciente necesito ventilacion mecdanica no- invasiva

durante la estadia en cuidados criticos?

;Cudntos dias estuvo el paciente en ventilacion mecanica

no invasiva?

(El paciente tuvo un monitor de presion intracraneal?

;Qué tipo de monitor de PIC fue colocado?
Fecha en la cual se coloco el monitor de PIC

En caso afirmativo, jcudntos dias tuvo el monitor PIC?

Presion intracraneal inicial, mmHg

Pico de la presion intracraneal (PIC valores de registro que

se mantuvieron > 2 min)
Dia del pico de la PIC

Valor més bajo de la presion de perfusion cerebral PPC

(Presion arterial media -PIC)
Dia del PPC més bajo

;Cudl fue la causa de la muerte en el hospital si el

paciente murio?

La puntuacion PIM en ingreso hospitalario (véase ‘guias

de puntuacion”ficha de tanteo)

Puntuacion de GCS al ingreso del hospital (si no hay

bloqueo neuromuscular)

Puntuacién de PELOD en la admisién hospitalaria (Ver

“guias de puntuacion”ficha de anexa
Introducir glébulos blancos con dos decimales

Introducir linfocitos absolutos en la admision

introducir recuento absoluto de linfocitos mas bajo

durante la hospitalizacion
Fecha de valor de laboratorio
Introducir recuento de plaquetas en la admision

Introducir el recuento de plaquetas mas bajo durante la

hospitalizacion
Fecha de valor de laboratorio

Nivel de sodio en sangre mmol/L en la admision

Introducir el nivel de hemoglobina g/dl en la admisién

Introducir valor de IL-6 si se hace

Fecha de valor de laboratorio
Introducir primera PCR mg/dl

Introducir el valor més alto de la PCR durante admision

Valores Admitidos

#
Texto libre

Si/No/Desconocido

#
Si/No/Desconocido

MM/DD/AfRo
Si/No/Desconocido

#
Si/No/Desconocido

Si/No/Desconocido

Si/No/Desconocido
Lista

MM/DD/ARo

#

#

#

MM/DD/ARo
#

MM/DD/ARo
Texto libre

# %

3-15

MM/DD/ARo
#
#

MM/DD/AnRo
#
#
#

MM/DD/ARo
#
#

Tipo de variable

Continuo

Texto libre

Binario

Continuo

Binario

Fecha
Binario

Continuo
Binario

Continuo

Binario

Continuo

Binario
Binario
Fecha
Continuo
Continuo
Continuo

Fecha
Continuo

Fecha

Texto libre

Continuo

Ordinal

Continuo

Continuo
Continuo

Continuo

Fecha
Continuo
Continuo

Fecha

Continuo
Continuo
Continuo

Fecha
Continuo
Continuo




Table 5 (continued)
ariable

Fecha de PCR mas alta
Ferritina
Ferritina mas Alta

Fecha de Ferritina mas Alta
Procalcitonina
Procalcitonina mds alta

Fecha de Procalcitonina més Alta
Fibrinbgeno
Fibrindgeno mas Bajo

Fecha Fibrinégeno mas Bajo
ALT
ALT mas Alto

Fecha de ALT més Alto
AST
AST mas Alto

Fecha de AST més Alto
TP
TP maés Aalto

Fecha de TP més Alto
TPT

TPT mas Alto

Fecha de TPT més Alto

INR

INR més Alto

Fecha de INR més alto

Dimero-D

Dimero-D mas Alto

Fecha de Dimero-D més Alto

Cultivo de Sangre Positivo

Fecha de Hemocultivo

Resultados hemocultivo

Cultivo Respiratorio Positivo

Fecha de Cultivo Respiratorio
Resultados Cultivo Respiratorio

Panel Viral Respiratorio (no COVID-19)?
Fecha Panel Viral respiratorio
Resultados del panel Viral Respiratorio

Otras Coinfecciones Detectadas?
Peor pH Gases Sanguineos (intubado)

Fecha de pH mas bajo de Gases Sanguineos (intubado)
pO2 mas bajo en Gases Sanguineos (intubado)

Fecha de pO2 mds bajo en Gases Sanguineos (intubado)

Descripcion

Fecha de valor de laboratorio

Introducir primera ferritina ng/ml

Introducir el valor més alto de ferritina durante la hospi-
talizacion

Fecha de valor de laboratorio

Introducir valor de la procalcitonina, ng/mL

Introducir el valor mas alto de la procalcitonina ng/ml
durante la hospitalizacion

Fecha de valor de laboratorio
Fibrinégeno al ingreso, mg/dl

introducir fibrinégeno mas bajo durante la hospitali-
zacion, mg/dl

Fecha de valor de laboratorio
Introducir primer ALT, Intl U/L

Introducir el valor més alto de ALT durante la hospitali-
zacion, Intl U/l

Fecha de valor de laboratorio

Introducir primer AST

Introducir el valor més alto de AST durante la hospitali-
zacion

Fecha de valor de laboratorio

introducir el primer tiempo de protrombina (TP)

introducir el valor més alto de TP durante la hospitali-
zacion

Fecha de valor de laboratorio

Introducir el primer TPT (tiempo de tromboplastina
parcial)

introducir el valor mas alto de TPT durante la hospitali-
zacion

Fecha de valor de laboratorio

Introducir primero INR (indice normalizado)

introducir mas alto INR durante la hospitalizacion

Fecha de valor de laboratorio

Introducir primer valor del D-dimero

introducir valor mas alto del dimero D la hospitalizacion

Fecha de valor de laboratorio

Tuvo el paciente un hemocultivo positivo?

Fecha de envio de cultivo de sangre

Resultados de cultivo de sangre positivo

Tuvo el paciente un cultivo respiratorio positivo

Fecha de envio cultivo respiratorio

resultados del cultivo respiratoria positivo

iSe hizo panel de virus respiratorio (no para COVID-19)?

Fecha envié del panel respiratorio viral si se hizo

Resultados de panel de respiratorio viral

Lista de otras coinfecciones (organismos, lugares, fechas)

Introducir valor mas bajo de pH en gases arteriales mien-
tras estaba intubado

Fecha de valor de laboratorio

Introduce bajo ABG pO2, mientras que si se hace
intubado

Fecha de valor de laboratorio

Valores Admitidos

MM/DD/ARo
#
#

MM/DD/ARo
#
#

MM/DD/ARo
#
#

MM/DD/AfRo
#
#

MM/DD/AfRo
#
#

MM/DD/AfRo
#
#

MM/DD/AfRo
#

MM/DD/Afo

#

#

MM/DD/ARo

#

#

MM/DD/Afo
Si/No/Desconocido
MM/DD/Afo

Texto libre
Si/No/Desconocido
MM/DD/AfRo

Texto libre
Si/No/Desconocido
MM/DD/ARo

Texto libre

Texto libre
#

MM/DD/Ano
#

MM/DD/Ano

Tipo de variable

Fecha
Continuo
Continuo

Fecha
Continuo
Continuo

Fecha
Continuo
Continuo

Fecha
Continuo
Continuo

Fecha
Continuo
Continuo

Fecha
Continuo
Continuo

Fecha

Continuo

Continuo

Fecha
Continuo
Continuo
Fecha
Continuo
Continuo
Fecha
Binario
Fecha
Texto libre
Binario
Fecha
Texto libre
Binario
Fecha
Texto libre

Texto libre
Continuo

Fecha
Continuo

Fecha




Table 5 (continued)
ariable

Indice de oxigenacion (I0) mas alto (intubado)

Fecha de Indice de Oxigenacién (IO més alto) (intubado)
PCO2 mas Alto en Gases Sanguineos (intubado)

Fecha de PCO2 mas Alto
Tratamiento Empirico COVID-19 # 1

Si Eligi6 “otro," Describir
Fecha de Tratamiento Empirico COVID-19 # 1
Dosificacién y Duracion del Tratamiento COVID-19 # 1

Tratamiento Empirico COVID-19 # 2

Si Elligié “otro," Mencione
Fecha de Tratamiento Empirico COVID-19 # 2
Dosificacién y Duracion del Tratamiento COVID-19 # 2

Tratamiento Empirico COVID-19 # 3

Si eligi¢ “otro," Mencione
Fecha de Tratamiento Empirico COVID-19 # 3
La Dosificacion y duracién del Tratamiento COVID-19 # 3

Tratamiento Empirico COVID-19 # 4

Si eligio “otro;"mencione
Fecha de Tratamiento Empirico COVID-19 # 4
La Dosificacion y Duracion del Tratamiento COVID-19 # 4

Tratamiento Empirico COVID-19 # 5

Si eligié “otro, Mencione
Fecha de Tratamiento Empfrico COVID-19 # 5

Dosificacion y Duracion del Tratamiento COVID-19 # 5

Sindrome inflamatorio Multisistémico relacionado con
COVID-19

Fecha de Sindrome inflamatorio Multisistémico relacio-
nado con COVID-19

Tratamiento Empirico MIS-C # 1

Fecha de Tratamiento Empirico MIS-C # 1

Dosificacion y duracion del Tratamiento Empirico MIS-C
#1

Tratamiento Empirico MIS-C # 2
Fecha del Tratamiento Empirico MIS-C # 2
Dosificacion y duracion del Tratamiento Empirico MIS-C

#2
Tratamiento Empirico MIS-C # 3

Descripcion

introducir 10 asociado con peor pO2 mientras intubado si
se hicieron gases arteriales (https://www.mdcalc.com/
oxygenation-index)

Fecha de valor de laboratorio

Introducir el valor més alto de pCO2, mientras intubado,
en gases arteriales

Fecha de valor de laboratorio

Introducir medicacién utilizada para el tratamiento
empirico COVID-19

Enumerar otros tratamientos empiricos para COVID-19
Fecha inicio tratamiento empirico COVID # 1

introducir la dosificacion para cualquier medicamento # 1
utilizada para empirico tratamiento COVID-19

introducir sequndo medicamento que se utiliza para el
tratamiento empirico covid-19

enumerar otros empiricos Covic 19 tratamientos
Fecha inicio de tratamiento empirico COVID # 2

Introducir la dosificacién para cualquier medicamento # 2
utilizado para tratamiento empirico COVID-19

Introducir tercera medicacién utilizada para el tratami-
ento empirico COVID-19

Enumerar otros tratamientos empiricos COVID-19
Fecha Inicio tratamiento empirico COVID # 3

Introducir la dosificacion para cualquier medicamento # 3
utilizado para tratamiento empirico COVID-19

Introducir cuarta medicacion utilizada para el tratamiento
empirico COVID-19

Enumerar otros tratamientos empiricos COVID-19
Fecha de inicio tratamiento empirico #4

Introducir la dosificacion para cualquier medicamento # 4
utilizado para tratamiento empirico COVID-19

Introducir quinta medicacién utilizada para tratamiento
empirico COVID-19

Fecha de inicio tratamiento empirico # 5

Introducir la dosificacion para cualquier medicamento # 5
usado para tratamiento empirico COVID-19

Introducir la dosificacion para cualquier medicamento # 5
usado para tratamiento empirico COVID-19

El paciente tuvo este sindrome diagnosticado?
Fecha en la cual se observé por primera vez.

Introducir primera terapia que se usé para el tratamiento
empirico Sindrome

Introducir primera terapia que se usé para el tratamiento
empirico fecha de inicio Sindrome

Entrar dosificacion para cualquier medicamento # 1 se
usa para el tratamiento empirico del Sindrome

Introducir segundo medicamento que se utilizé para el
tratamiento empfrico Sindrome

Introducir segunda terapia si se usé para el tratamiento
empirico del Sindrome

Entrar en la dosificacion para cualquier medicamento # 2
se utilizo para el tratamiento empirico del Sindrome

Introducir tercera medicamento que se utiliza para el
tratamiento empirico del Sindrome

Valores Admitidos

#

MM/DD/ARo

#

MM/DD/AfRo
Texto libre

Texto libre
MM/DD/AfRo
Texto libre

Texto libre

Texto libre
MM/DD/AfRo
Texto libre

Texto libre

Texto libre
MM/DD/ARo
Texto libre

Texto libre

Texto libre
MM/DD/AnRo
Texto libre

Texto libre

MM/DD/AfRo
Texto libre

Texto libre

Si/No/Desconocido

MM/DD/ARo

Texto libre

MM/DD/ARo

Texto libre

Texto libre

MM/DD/ARo

Texto libre

Texto libre

Tipo de variable

Continuo

Fecha

Continuo

Fecha
Texto libre

Texto libre
Fecha

Texto libre

Texto libre

Texto libre
Fecha
Texto libre

Texto libre

Texto libre
Fecha
Texto libre

Texto libre

Texto libre
Fecha

Texto libre

Texto libre

Fecha
Texto libre

Texto libre

Binario

Fecha

Texto libre

Fecha

Texto libre

Texto libre

Fecha

Texto libre

Texto libre



https://www.mdcalc.com/oxygenation-index
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Table 5 (continued)
ariable

Fecha del Tratamiento Empirico MIS-C # 3

Dosificacion y duracion del Tratamiento Empirico MIS-C
#3

Tratamiento Empirico MIS-C # 4

Fecha del Tratamiento Empirico MIS-C # 4

Dosificacion y duracién del Tratamiento Empirico MIS-C
#4

Tratamiento Empirico MIS-C # 5

Fecha del Tratamiento Empirico MIS-C # 5

Dosificacion y duracion del Tratamiento Empirico MIS-C

#5
PCPC Puntaje Inicial (Pre-admision)

PCPC al Momento de Admision al Hospital

PCPC al Alta Hospitalaria

Puntaje Inicial FSS (pre-admision)

FSS de Admisién al Hospital

FSS al Alta Hospitalaria

Consulta de Terapia Fisica
Fecha de Consulta de Terapia fisica
Consulta de Terapia Ocupacional

Fecha de Consulta de Terapia Ocupacional

Consulta de Terapia del lenguaje (fonoaudiologia)

Fecha de Consulta de Terapia del lenguaje (Fonoaudiologia)
Consulta de Rehabilitacion

Fecha de Consulta de Rehabilitacion

Descripcion Valores Admitidos  Tipo de variable

Introducir tercera terapia que se utilizé para el tratami- MM/DD/Afo Fecha
ento empirico fecha de inicio Sindrome

Entrar dosificacién para cualquier medicamento # 3 enel  Texto libre Texto libre
manejo empirico del Sindrome

Introducir cuarto medicamento que se utilizd para el Texto libre Texto libre
tratamiento empirico del Sindrome

Introducir cuarto terapia para el tratamiento empirico MM/DD/Afo Fecha
fecha de inicio Sindrome

Entrar dosificacién para cualquier medicamento # 4 para  Texto libre Texto libre
el tratamiento empirico del Sindrome

Introducir quinto medicamento que se utiliza para el Texto libre Texto libre
tratamiento empirico Sindrome

Introducir quinto terapia que se usa para el tratamiento MM/DD/AfRo Fecha
empirico fecha de inicio Sindrome

Entrar dosificacion para cualquier medicamento # 5 Texto libre Texto libre
usado para el tratamiento empirico del Sindrome

Entrar puntaje de base en la Categoria Pedidtrica de # Ordinal
Rendimiento Cerebral (asignar a posteriori) (véase ‘gufas de
puntuacion” para obtener informacion de puntuacion)

Entrar el puntaje en la admisién de la categoria de # Ordinal
rendimiento cerebral pediatrica (véase “guias de pun-
tuacion” para obtener informacién de puntuacion)

Introducir la puntuacion al alta de la categoria pediatrica # Ordinal
de Rendimiento Cerebral (véase “gufas de puntuacion”
para obtener informacion de puntuacion)

Introducir puntaje en la escala estado funcional basal # Ordinal
(véase "guias de puntuaciéon”para obtener informacion
de puntuacién)

Introducir la escala del estado funcional del ingreso (Ver — # Ordinal
“guias de puntuacion” para obtener informacion de
puntuacion)

Introducir la escala del estado funcional de egreso (véase — # Ordinal
“guias de puntuacion” para obtener informacion de
puntuacion)

(El paciente tuvo consulta de fisioterapia en el hospital?  Si/No/Desconocido  Binario

En caso afirmativo, jla fecha ordenados? MM/DD/AfRo Fecha

(El paciente tuvo una consulta de terapia ocupacional en  Si/No/Desconocido  Binario
el hospital?

En caso afirmativo, jla fecha en la cual fue ordenada? MM/DD/Afo Fecha

(El paciente tuvo consulta de fonoaudiologfa en el hospital?  Si/No/Desconocido  Binario

En caso afirmativo, jla fecha en la cual fue ordenada? MM/DD/AfRo Fecha

(El paciente tiene una consulta de rehabilitacion en el Si/No/Desconocido  Binario
hospital?

En caso afirmativo, la fecha ordenados? MM/DD/Afo Fecha

Conclusion

We report the general guiding principles and frame-
work for the development of CRFs for a global consor-
tium during a global pandemic crisis. Unique features
and considerations include: (1) timeline and speed—in
order to address an explosive pandemic, we had to adopt
an extremely accelerated and succinct process for CRF
development, consensus CDE development, and data
harmonization; (2) pragmatism and feasibility in a pan-
demic—the CRF and data elements present minimal

burden to frontline clinicians who populate these data,
including minimizing exposure risk and PPE use; (3)
adaptation to rapid change—new data and information
rapidly emerge in this new pandemic and studies must
run on an accelerated timeline to provide timely and
accurate information to the public; (4) inclusion of the
life span to understand age-related effects; and (5) global
partnerships and adaptation of CRF into multiple lan-
guages. As a result of this initiative, to date, there are 218
registered sites for the study representing 109 countries



spanning six continents across the globe, and formal
collaborations with other large research networks such
as the European Academy of Neurology (EAN) Neuro-
COVID Registry (ENERGY) [32] have been established.
Participation on working groups within the World Health
Organization is ongoing to align efforts with other initia-
tives related to neurological implications of COVID-19
[18, 33]. Throughout this work, the adaptable, layered
design of the GCS-NeuroCOVID consortium affords a
nimble yet systematic and scientific approach that may
ultimately serve as a model for future studies that require
rapid execution in the midst of pandemics or other over-
whelming natural disasters.
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