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Structured abstract 

Objective – To characterize the clinical features of patients with severe COVID-19 in the UK. 

Design – Prospective observational cohort study with rapid data gathering and near real-

time analysis, using a pre-approved questionnaire adopted by the WHO. 

Setting –166 UK hospitals between 6th February and 18th April 2020.  

Participants- 16,749 people with COVID-19. 

Interventions – No interventions were performed, but with consent samples were taken for 

research purposes. Many participants were co-enrolled in other interventional studies and 

clinical trials. 

Results - The median age was 72 years [IQR 57, 82; range 0, 104], the median duration of 

symptoms before admission was 4 days [IQR 1,8] and the median duration of hospital stay 

was 7 days [IQR 4,12]. The commonest comorbidities were chronic cardiac disease (29%), 

uncomplicated diabetes (19%), non-asthmatic chronic pulmonary disease (19%) and asthma 

(14%); 47% had no documented reported comorbidity. Increased age and comorbidities 

including obesity were associated with a higher probability of mortality. Distinct clusters of 

symptoms were found: 1. respiratory (cough, sputum, sore throat, runny nose, ear pain, 

wheeze, and chest pain); 2. systemic (myalgia, joint pain and fatigue); 3. enteric (abdominal 

pain, vomiting and diarrhoea). Overall, 49% of patients were discharged alive, 33% have 

died and 17% continued to receive care at date of reporting. 17% required admission to 

High Dependency or Intensive Care Units; of these, 31% were discharged alive, 45% died 

and 24% continued to receive care at the reporting date. Of those receiving mechanical 

ventilation, 20% were discharged alive, 53% died and 27% remained in hospital.  

Conclusions – We present the largest detailed description of COVID-19 in Europe, 

demonstrating the importance of pandemic preparedness and the need to maintain 

readiness to launch research studies in response to outbreaks.  

Trial documentation – Available at https://isaric4c.net/protocols . Ethical approval in 

England and Wales (13/SC/0149), and Scotland (20/SS/0028). ISRCTN (pending). 
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Introduction 

In the wake of the A/H1N1pdm2009 influenza pandemic and the emergence of Middle East 

Respiratory Syndrome Coronavirus (MERS, 2012) it was recognised that the effectiveness of 

a response to a pandemic threat depended critically on the speed and focus of that 

response. The UK therefore set up and maintained a ‘sleeping’ pre-pandemic suite of 

documents, agreements and protocols in preparation for future outbreaks[1]. At the core of 

this plan was the Clinical Characterisation Protocol (CCP) for Severe Emerging Infection 

developed by the International Severe Acute Respiratory and emerging Infections 

Consortium (ISARIC).  

ISARIC’s aim was to facilitate real-time research on diseases caused by novel pathogens of 

public health concern in order to save lives and inform public health policy early on and 

during outbreaks[2]. Our open-access protocols use standardised and refined case report 

forms, information and consent documents, and offer a tiered biological sampling schedule. 

This enables cross-correlation between sites and studies and allows comparisons to be 

made between diverse locations and treatment strategies[3].  

ISARIC’s protocols were assigned Urgent Public Health Research Status by the National 

Institute for Health Research (NIHR), acknowledging that National Health Service (NHS) 

Hospitals in England and Wales and NIHR Clinical Research Network (CRN) resources would 

be necessary to prioritise their use in the event of activation. The ISARIC protocol gained 

approval across all 150 acute hospital trusts in England and Wales in 2013.  

The World Health Organisation (WHO) Ethics Review Committee approved a global master 

protocol for the ISARIC CCP and endorsed its use in outbreaks of public health interest. The 

ISARIC CCP study is international and now includes low- and middle-income countries. The 

protocol is now known globally as the ISARIC-WHO Clinical Characterisation Protocol for 

Severe Emerging Infection and, in the UK, the ISARIC CCP-UK [ISRCTN pending CRN/CMPS 

ID:14152].  

In response to the emergence and pandemic potential of SARS-CoV-2, the CCP-UK was 

activated on 17th January 2020, in time to recruit the early patients of COVID-19 admitted to 

hospitals in England and Wales. Most people infected with SARS-CoV-2 have mild or 

moderate influenza-like illnesses with fever, cough and myalgia, but approximately one in 

five have illnesses of sufficient severity to warrant hospital admission.  

ISARIC COVID-19 Clinical Characterisation Consortium (ISARIC4C) investigators have 

submitted regular reports to the UK Government’s New and Emerging Respiratory Virus 

Threats Advisory Group (NERVTAG). These reports are presented to the Scientific Pandemic 

Influenza Group on Modelling (SPI-M) and the Scientific Advisory Group for Emergencies 

(SAGE). Aggregated data has been shared with WHO in the ISARIC COVID-19 report.  We 
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now present the first account of the clinical characteristics of patients from the ISARIC CCP-

UK up to 18th April 2020, and outcomes based on admissions on or before 6th April 2020. 

Methods 

Clinical information from the routine health records of people admitted to 166 hospitals in 

England Wales and Scotland with proven SARS-CoV-2 infection were extracted into de-

identified case report forms on a REDCap database (Research Electronic Data Capture, 

Vanderbilt University (USA) hosted by University of Oxford (UK), by 2,468 research nurses, 

administrators and volunteer medical students. With consent, additional biological samples 

were collected for research purposes.  

Patient data were collected and uploaded from start of admission through to completion of 

the episode of care. Since the entry is not complete until the end of the episode, we chose a 

priori to restrict any analysis of outcome to patients who were admitted more than 14 days 

before data extraction (4th April 2020). Data were analysed every 30 minutes using R (R 

Foundation for Statistical Computing, Vienna) and presented using RStudio Connect 

(RStudio, Boston) on a website to which UK public health agencies, government scientific 

advisory groups and health departments officials have secure access. 

We have presented continuous variables as median [IQR] and categorical variables as n (%). 

We assessed the association of age with in-hospital mortality, adjusting for pre-existing 

patient characteristics (sex and comorbidity) using multivariable Cox proportional hazards 

regression.  

The protocol, revision history, case report form, information leaflets and consent forms and 

detail of the Independent Data and Material Access Committee (IDAMAC) are available at 

https://isaric4c.net . The study was approved by the South Central - Oxford C Research 

Ethics Committee in England (Ref: 13/SC/0149), and by the Scotland A Research Ethics 

Committee (Ref: 20/SS/0028). 

 

Results 

Between 6th February and 14:00 on 18th April 2020, CCP-UK recruited 16,749 patients 

admitted to hospital with COVID-19 in England, Scotland and Wales. This represents 14.7% 

of all people who have tested positive for COVID-19 in the UK, most of whom have not 

required hospital admission, and 28% of admissions with COVID-19. 

The median time from onset of symptoms of COVID-19 in the community to presentation at 

hospital was 4 [IQR 1,8] days (n=9,785). The median duration of hospital stay was 7 [IQR 

4,12] days.  
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A high proportion of patients required admission to High Dependency or Intensive Care 

Units 1,914/11,185 (17%). 

 

Age and Sex 

This is a relatively elderly population, with median age 72 years [IQR 57, 82; range 0, 104] 

(figure 1). Only 239 patients (2.0%) are under 18 years and only 139 patients (1.1%) are 

under 5 years old. More men (60.2%, n=7,715) than women (39.8%, n=5,097) have been 

admitted to hospital with COVID-19 (missing data n=4,001). Fifty-five (6%) of women of 

reproductive age (n=963) are recorded as being pregnant. 

 

Symptoms 

The most common symptoms were cough (70%), fever (69%) and shortness of breath (65%) 

(figure 2A), though this reflects the case definition. Only 458 of 11,460 (4%) of patients 

reported no symptoms. There was a high degree of overlap between the three most 

common symptoms (figure 2B). 

Clusters of symptoms on admission are apparent (figure 3). The most common symptom 

cluster encompass the respiratory system: cough, sputum, shortness of breath and fever. 

Two other clusters are also observed, one encompassing musculoskeletal symptoms: 

myalgia, joint pain and fatigue, and another of enteric symptoms: abdominal pain, vomiting 

and diarrhoea. 29% (3273/11460) of all patients complained of enteric symptoms on 

admission, mostly in association with respiratory symptoms, however 4% of all patients 

described enteric symptoms alone.  

 

Comorbidities 

Comorbidities at admission are shown in figure 2C. The most common recorded 

comorbidities are chronic cardiac disease (29%), uncomplicated diabetes (19%), chronic 

pulmonary disease excluding asthma (19%) and asthma (14%) (figure 2D). Of 16,749 

patients, 7,924 (47%) patients had no documented reported comorbidity. 

 

 

 

Patient Outcomes 

Status and outcomes for patients admitted at least 14 days before data extraction, were 

stratified by level of care (figure 4). Overall, 49% of patients were discharged alive, 33% have 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted April 28, 2020. ; https://doi.org/10.1101/2020.04.23.20076042doi: medRxiv preprint 

https://doi.org/10.1101/2020.04.23.20076042


9 

died and 17% continued to receive care at date of reporting. The median age of those who 

died in hospital from COVID-19 in the UK was 80 years, and only 12% of these patients had 

no documented comorbidity. For patients who received ward care, 55% were discharged 

alive, 31% have died and 14% remain in hospital. As expected, outcomes are worse for 

those who need higher levels of care. Of those admitted to critical care (intensive care/high 

dependency) 31% were discharged alive, 45% have died and 24% continued to receive care. 

Although the people receiving mechanical ventilation were younger than the overall cohort 

(61 y [IQR 52, 69]), only 20% had been discharged alive by 4th April 2020, 53% have died and 

27% are continuing to receive care. Duration of stay increased with age. Our decision to 

limit analysis of outcome for recent admissions to those admitted at least 14 days before 

date of reporting is supported by the description of proportion with known outcome by 

length of stay over time stratified by age (figure 5). 

 

Association of pre-existing patient characteristics and survival  

Increased age was a strong predictor of in-hospital mortality after adjusting for comorbidity 

(figure 6): (reference age<50yrs) 50-69yrs Hazard ratio (HR) 4.02 (Confidence interval (CI) 

2.88, 5.63, p<0.001), 70-79yrs HR 9.59 (CI 6.89, 13.34, p<0.001), >=80yrs HR 13.59 (CI 9.79, 

18.85, p<0.001). Female sex was associated with lower mortality HR 0.80 (CI 0.72, 0.89, 

p<0.001). Comorbidities reported at admission were also associated with increased hospital 

mortality. This information must not be used as a predictive tool in practice or to inform 

individual treatment decisions.  

 

Discussion 

The ISARIC CCP-UK stood ready to activate large-scale studies of pandemic outbreaks for 

eight years enabling us to document patients in 166 hospitals across the UK in the early 

phase of the COVID-19 pandemic. This allowed a rapid and evidence-based response that 

had proved impossible in 2009 in the face of pandemic influenza. Studies such as this cannot 

be developed, approved and opened from the known start of a pandemic in time to inform 

case management and public health policy. Our study demonstrates the vital importance of 

forward planning and investment in preparedness.  

The data presented here are the first description of patients during the growth phase of the 

SARS-CoV-2 pandemic in the UK. The first 101 patients reported were enrolled in the early 

phase of the outbreak as part of a High Consequence Infectious Disease containment 

strategy that ceased on 10th March 2020. These and others were identified through 

screening further contact tracing in hospital and are represented in the 305 who were 

admitted without symptoms. The proportion of patients admitted to ICU in our study was 
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higher than that in Italy at around 17%[4]. We are unable to capture treatment-limiting 

decisions regarding level of care. 

The pattern of disease we describe broadly reflects that reported globally[5]. The current 

case definition of cough and fever, if strictly applied, would miss 7% of our hospitalised 

patients. A smaller proportion, 4% of patients, have presented with only enteric symptoms. 

This may be an underestimate since they fall outside standard criteria for testing. This 

enteric presentation risks misclassification of patients to non-COVID-19 care areas and may 

pose an additional nosocomial transmission risk. Severe SARS-CoV-2 infections are rare in 

those under 18 years of age, comprising only 1.4% of those admitted to hospital. Only 0.8% 

of those in our study were under 5 years of age. The “J” shaped age distribution is starkly 

different to the “U” shaped age distribution seen in seasonal influenza and “W” shaped 

distribution observed in the 2009 influenza pandemic [6]. It is not clear why SARS-CoV-19 

has mostly spared children but we speculate this may be due to different expression of 

ACE2 receptor in the developing lung. 

The recognition that obesity (as recognised by clinical staff) is associated with in-hospital 

mortality after adjustment for other comorbidities, age and sex has not been widely 

reported. Obesity was recognised as a risk factor in 2009 for pandemic A/H1N1 influenza, 

although not in 2016 Middle East respiratory syndrome coronavirus (MERS-CoV)[7,8].  

There were few pregnant women in our cohort, the proportion (6%) being similar to the 

estimated proportion of pregnant women in the community[7]. Pregnancy was not 

associated with mortality, in apparent contrast with influenza[9]. 

The finding of independent associations of advancing age, male sex, chronic respiratory 

(though not asthma), chronic cardiac and chronic neurological disease with in-hospital 

mortality are in line with early international reports[10,11]. However, although age-adjusted 

mortality rates are high in the elderly, most of these patients were admitted to hospital with 

symptoms of COVID-19 and would not have died otherwise. It is notable that the enhanced 

severity in male patients is seen across all ages. 

Mortality is high in patients admitted to general wards who are then not admitted to ICU, 

suggesting there is advanced care planning occurring between patients and physicians. 

Mortality rates are extremely high for those patients ventilated in ICU, compared with 

pandemic A/H1N1 influenza 2009 where ICU mortality was 31%[7]. Our data are in line with 

the initial ICNARC audit reports which represents ICUs in England, Wales and Northern 

Ireland[12]. Outcome analyses only included patients who were admitted before 4th April to 

allow most patients to complete their journeys, however, there is an inherent reporting bias 

as the sickest of patients, particularly those admitted to ICU, have the longest hospital stays; 

in-hospital mortality rates may therefore increase. Also, as recruitment is occurring in the 

non-linear growth phase of the outbreak, recent patients for whom there are as yet no 

outcomes reported account for 18% of the total patients recruited. 
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While most patients with COVID-19 experience mild disease, of those who have been 

admitted to hospital 14 days prior to data extraction, half have been discharged alive and 

one third have died. Seventeen percent of those admitted to hospital required Critical Care. 

Those who have poor outcomes are more often elderly, male and obese. 

The near-real time analysis of data presented by this Urgent Public Health study is allowing 

health policy makers to react dynamically to best evidence as it presents, such as expanded 

ICU capacity. 

Our study is the first report in Europe of a very large and rapidly conducted study of COVID-

19, demonstrating the vital importance of putting plans in place for the study of epidemic 

and pandemic threats and need to maintain them. It provides evidence of the pattern of 

disease in the UK population, identifies those sectors of the population at greatest risk and 

the use of healthcare resources. We welcome applications for data and material access via 

our Independent Data And Material Access Committee (https://isaric4c.net). Over the next 

few months we will issue reports in the BMJ on specific topics and analyses that are key to 

understanding the impact of COVID-19 and focusing on improving patient outcomes.  

Patient and Public Involvement 

Patients or the public were not involved in the design, or conduct, or reporting, of this rapid 

response research. 
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Figure legends 

Figure 1: Patients with outcome (n=7,346) stratified by age, and sex. Bar fills are outcome 

(discharge/ongoing care/death) at the time of report (18/04/2020, n=16,749).  

Figure 2: Presenting symptoms (n=11,326): A by frequency of presentation; B overlap of 

commonest symptoms. Comorbidities (n=11,412): C by frequency; D overlap of commonest 

comorbidities. 

Figure 3. Correlation matrix of symptoms on admission to hospital. 

Figure 4: Status and outcome of patients admitted on or more than 14 days before 

reporting, stratified by level of care. 

Figure 5: Length of stay stratified by age, with proportion reaching outcome at day 14 of 

admission: A all patients; B all ICU patients; C patients who have received invasive 

mechanical ventilation. 

Figure 6: Multivariable Cox proportional hazards model (age, sex, comorbidities only) 

n=8341. 
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