[image: ]International comparison of age-specific presenting symptoms for patients admitted to hospital with coronavirus disease 2019
[bookmark: _Hlk45039773]A draft analysis plan using data collected by the ISARIC Collaborators

Background
Large cohorts of patients with coronavirus disease 2019 (COVID-19) have been described in China,1-4 Europe5,6 and United States.7  The most commonly reported symptoms have been grouped into clinical case definitions.8-11  These can be used to classify suspected, probable and confirmed cases.12  
[bookmark: _Hlk44511405]	Case definitions for COVID-19 generally require an epidemiological link demonstrating possible exposure to a case.  However, as the global pandemic has spread, many countries have sustained community transmission meaning everyone is potentially exposed.  For settings where microbiological testing for the causative pathogen (SARS-CoV-2) is not available, and for patients who have mild symptoms and do not seek medical attention, symptomology is the main feature for identifying possible cases.  The World Health Organization’s surveillance case definition (used by the European and African Centres for Disease Control) for people who have been in a location with community transmission of COVID-19 requires fever and at least one sign or symptom of respiratory disease, such as cough or shortness of breath.8  The Centers for Disease Control and Prevention in the United States provides a list of symptoms: fever or chills, cough, shortness of breath or difficulty breathing, fatigue, muscle or body aches, headache, new loss of taste or smell, sore throat, congestion or runny nose, nausea or vomiting, and diarrhoea.9  The Public Health England definition of a possible case in the community is any one of new continuous cough, high temperature, or change to sense of taste or smell.10  For inpatients, the definition is evidence of pneumonia, acute respiratory distress syndrome, or one of two clusters of symptoms: fever with at least one of cough, hoarseness, nasal discharge or congestion, shortness of breath, sore throat, wheezing or sneezing; or any change in sense of taste of smell.10
	The ISARIC COVID-19 report13 has already identified variation in symptoms by age (Figure).  The age distribution of participants varies between countries.  
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Figure Symptoms recorded at hospital presentation stratified by age group. 
Reproduced from the ISARIC COVID-19 report, 8 June 2020 (https://media.tghn.org/medialibrary/2020/06/ISARIC_Data_Platform_COVID-19_Report_8JUN20.pdf)
Objectives
1. To investigate patterns of symptoms at arrival to hospital for patients admitted to hospital with COVID-19, stratified by age, sex and country.
2. To investigate the utility of commonly used clinical case definitions of COVID-19 for patients of different ages and in different countries.
Methods
Participants
Current understanding of COVID-19 symptoms risks biasing the results of this analysis, as those with atypical symptoms may be less likely to present to healthcare, be less likely to be tested for SARS-CoV-2, and be less likely to be included in the dataset.  To reduce this as far as possible, only participants with laboratory-confirmed COVID-19 will be included in the main analysis.  A sensitivity analysis will investigate the extent to which symptoms of participants with suspected COVID-19 differ.  We will also exclude participants without details of age.  No outcome data are included in this analysis, so it will not be necessary to exclude participants who were only recently admitted to hospital.
Data to include
All symptoms collected on the ISARIC case report forms will be included.  We will generate a variable for participants with all symptoms recorded as absent at admission.  For participants with non-missing data on fever, cough and shortness of breath, we will generate four variables corresponding to the clinical case definitions / symptom lists of the World Health Organization, Centers for Disease Prevention and Control, and Public Health England.8-10  For each symptom, we will record the proportion of missing and unknown data.  No attempt will be made to impute missing data.
Plots
We will plot prevalence of symptoms according to age in ten-year bands, and according to country.
Statistical tests
We will use multivariable logistic regression to investigate the relationship between age, sex and country with symptoms.  Age will be included as a continuous variable using fractional polynomials to account for its non-linear association.  Countries will be included independently, and grouped by continent and World Bank income classifications.14  Likelihood ratio tests will be used to investigate the extent to which each is associated with symptoms.
Outputs
This analysis is intended to produce:
1. Data for a peer-reviewed manuscript to be submitted jointly by the ISARIC investigators, in line with the ISARIC publication policy.
2. [bookmark: _GoBack]R code that participating sites can use to analyse their own data.
Participatory approach
All contributors to the ISARIC database are invited to participate in this analysis through review and input on the statistical analysis plan and resulting publication. The outputs of this work will be disseminated as widely as possible to inform patient care and public health policy, this will include submission for publication in an international, peer-reviewed journal. ISARIC aims to include the names of all those who contribute data in the cited authorship of this publication, subject to the submission of contact details and confirmation of acceptance of the final manuscript within the required timelines.
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