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Key points / Research in Context

Evidence before this study

Most COVID-19 studies have focused on mortality and respiratory support outcomes, while
systematic characterisation of other complications has not yet been undertaken. Characterising
the burden of complications is important for healthcare system preparedness for further waves of
infection, determining future population morbidity, understanding the full repercussions of COVID-
19 for society, and for informing future research and clinical guidelines. The current literature is
comprised of several small cohort or case-control studies which focus on specific organ systems
or conditions. There is a lack of prospective systematically collected data describing the in-

hospital complications of COVID-19.

Added value of this study

Hospitalised patients with COVID-19 frequently had complications, even in younger age groups
and those with few pre-existing comorbidities. Occurrence of complications was associated with
a significantly reduced ability to self-care at discharge, which was seen in all age and comorbidity
groups. While patients under the age of 50 years are at lower risk of mortality, we found high rates
of complications across all age groups.

Implications of all the available evidence

In patients admitted to hospital with COVID-19, there is a burden of immediate complications
affecting all age groups. Many of the complications identified are likely to have important long-
term effects. Healthcare systems and policy makers should plan for increases in population
morbidity arising from COVID-19 and its subsequent complications. As complications following
COVID-19 are common across all age groups and comorbidities, public health messaging around
the risk COVID-19 poses to younger otherwise healthy people should be considered alongside
vaccine prioritisation. Further studies are required to understand the medium to long-term effects

of COVID-19 and how immediate complications may lead to lasting morbidity.



Abstract

Background

COVID-19 is a multi-system disease and patients who survive may experience in-hospital
complications. These complications are likely to have important short and long-term impacts for
patients, healthcare utilisation, healthcare system preparedness, and society amidst the ongoing
COVID-19 pandemic. The aim was to characterise the extent and impact of COVID-19

complications, particularly in those who did not die.

Methods

A multicentre, prospective cohort study in 302 UK healthcare facilities of adults hospitalised with
COVID-19 between 17" January to 4" August 2020. Complications were defined as organ specific
diagnoses occurring alone or in addition to any hallmarks of COVID-19 iliness. Outcomes included
death, critical care use, and functional outcomes. We used multilevel logistic regression and
survival models to explore associations between comorbidities, in-hospital complications, and
death.

Results

Of patients admitted to hospital for management of COVID-19, 49.7% (36 367/73 197)
experienced at least one complication. Complications were most common in males, those aged
30 and over, and in patients with comorbidities. Renal (24.3%, 17 752/73 197), complex
respiratory 18.4% (13 486/73 197), and systemic (16.3%, 11 895/73 197) complications were
most frequent. Cardiovascular (12.3%, 8973/73 197), neurological (4.3%, 3115/73 197), and
gastrointestinal (including liver; 10.8%, 7901/73 197) complications were also reported. The
presence of any complication was associated with significantly worse survival (adjusted HR 1.74,
95% CI 1.64 to 1.84). Reduced ability to self-care at discharge was significantly greater in patients
who experienced a complication (25.2%, 95% CI 24.5 to 25.9%) compared with those who did
not (11.9%, 95% CI 11.5 to 12.3%).

Conclusions

Complications and worse functional outcomes in patients admitted to hospital with COVID-19 are
high, even in young, previously healthy individuals. Acute complications are associated with
reduced ability to self-care at discharge, with neurological complications being associated with

the worst functional outcomes. COVID-19 complications are likely to cause significant strain on



health and social care in the coming years. These data will help in the design and provision of

services aimed at the post-hospitalisation care of patients with COVID-19.

Funding
National Institute for Health Research (NIHR) and the UK Medical Research Council (MRC).



Introduction

Many people across the world have been hospitalised with coronavirus disease 2019 (COVID-
19) following infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Current evidence has established these patients have high mortality rates (26%) and up to 17%
of patients admitted to hospital will require ventilatory support and critical care'. Several case
reports, cross-sectional, and case-control studies have described the presence of non-respiratory
complications in COVID-19 and suggest that these are likely to be associated with poor

outcomes®™.

Understanding the possible complications of COVID-19 is important for patient management and
for provision in healthcare systems. For patients, information around in-hospital complication rates
are important for decision making about treatment, long-term planning, possible resumption of
normal activity and, more recently, vaccination. For healthcare systems, these data are vital to
inform immediate preparedness measures (i.e., allocation of resources, equipment, and staffing)
but also for long-term planning of healthcare delivery to a population which may have incurred
additional morbidity due to COVID-19.

A substantial proportion of patients with COVID-19 go on to develop critical illness and require
organ support. Within the critical care literature, it is widely recognised that surviving critical illness
is accompanied by a substantial burden of additional physical and mental health morbidity that
mortality outcomes cannot measure®®. Mortality has been widely used as an outcome in
epidemiological studies and randomised controlled trials studying patients with SARS-CoV-2,
which fails to capture the immediate short-term health issues experienced by survivors, including
in-hospital complications and functional outcomes. In other non-SARS-CoV-2 viral ilinesses, for
example influenza, short-term complications such as myocardial infarction, acute kidney injury
(AKI) and stroke, are common and may cause greater morbidity than the initial infection itself®-1°.
Understanding who develops short-term complications may also allow clinicians and researchers

to develop care pathways and interventions to mitigate the impact of complications.

As many patients with COVID-19 are critically unwell, identifying the burden of short-term
morbidity may be useful to understand the long-term burden on healthcare systems and the

society for those who survive COVID-19.



We have previously characterised the clinical features of patients admitted to hospital with
COVID-19 using the International Severe Acute Respiratory and emerging Infections Consortium
(ISARIC) WHO Clinical Characterisation Protocol UK (CCP-UK) for Severe Emerging Infections.
The aim of this study was to describe the short-term complications, beyond those associated with
the presenting features of COVID-19 and severe acute respiratory infection.



Methods

The ISARIC WHO CCP-UK protocol was developed in 2009 and activated in response to the
SARS-CoV-2 pandemic on 17th January 2020. This is an actively recruiting prospective cohort
study recruiting across the United Kingdom. Study materials; including protocol, revision history,
case report forms, study information and consent forms, are available online!!. Ethical approval
was given 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). The study is
reported in line with the Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) guidelines.

Adult patients aged 19 years and over, who were admitted to hospital between 17" January 2020
to 4™ August 2020 with confirmed or highly suspected SARS-CoV-2 infection leading to COVID-
19 were included in this analysis, overall study recruitment is ongoing. Confirmation of SARS-
CoV-2 was performed using reverse-transcriptase polymerase chain reaction (RT-PCR). Highly
suspected cases were eligible for inclusion, given that SARS-CoV-2 was an emergent pathogen
at time of protocol activation and laboratory confirmation was dependent on local availability of
testing.

Data collected by research nurses and volunteer medical students were entered into a
standardised electronic case report form within a secure Research Electronic Data Capture
(REDCap) database!?. Multiple timepoints were captured, including admission, hospital stay days
1, 3, 9 and discharge or status at 28 days if not discharged. Participant characteristics including
age, sex at birth, physiological parameters at presentation and comorbidities were also recorded.
Comorbidities included asthma, chronic cardiac disease, chronic haematologic disease, chronic
kidney disease, chronic neurological disease, chronic pulmonary disease, HIV/AIDS, history of
malignancy, liver disease, clinician-defined obesity, rheumatologic disorders and smoking.
Deprivation was calculated by mapping individual postcodes to their corresponding Index of
Multiple Deprivation (IMD) using Office for National Statistics (ONS) postcode data. Using national
data, we calculated deprivation quintiles, with the first quintile being least deprived and the fifth
quintile the most deprived. For patients where postcodes were missing, the average IMD rank,
weighted by population in each lower super output area for a given hospital catchment area was

used.



Outcome definitions

The primary outcome of this study was the incidence of in-hospital complications, defined as
organ specific diagnoses occurring alone or in addition to any hallmarks of COVID-19 iliness. All
complications were recorded so total morbidity could be described, not just those directly
attributable to COVID-19. Although COVID-19 is a multisystem disease, severe respiratory
infection was considered characteristic of COVID-19 and was not regarded as a complication.
Data were collected on organ-specific complications including complex respiratory (bacterial
pneumonia, acute respiratory distress syndrome (ARDS), empyema, pneumothorax, pleural
effusion), neurological (meningitis, encephalitis, seizure, stroke), cardiovascular
(thromboembolism, heart failure, myocarditis, endocarditis, arrhythmia, cardiomyopathy,
myocardial ischaemia, cardiac arrest), acute kidney injury, gastrointestinal (acute liver injury,
pancreatitis, gastrointestinal haemorrhage) and other systemic complications (coagulopathy,
disseminated intravascular coagulation, anaemia, bloodstream infection). The presence of
complications was extracted from routine clinical records by local investigators with the exceptions
of bloodstream infection (BSI) and microbiologically confirmed bacterial pneumonia. These were
defined based on recorded results from sputum, deep respiratory or blood cultures and restricted
to instances where clinically significant organisms had been detected in the sample. Results
considered to represent contamination or colonisation were excluded. Owing to the difficulties of
obtaining lower respiratory tract samples to confirm bacterial pneumonia and the low positivity
rates, we present both highly likely and suspected bacterial pneumonia in supplementary tables.

The existence of likely ARDS was described clinically or defined as one of the following
combinations: receiving extracorporeal membrane oxygenation, being nursed in a prone position
and receiving invasive mechanical ventilation, receiving mechanical ventilation and having a PF
(PaO2/Fi02) ratio of 300 or less. For acute kidney injury and acute liver injury, we used laboratory
measurements with internationally recognised grading systems to detect complications that may
have been missed. Acute kidney injury was defined as a creatinine rise which corresponded to
Kidney Disease Improving Global Outcomes (KDIGO) stage | or above definition®® (creatinine rise
=1.5x baseline value or by =226.5 pymol/L). Acute liver injury was defined as an international
normalised ratio (INR) rise of 2.5 times or greater than the lowest entered value, or an INR of over
4.5 (in the absence of warfarin therapy), or an alanine aminotransferase (ALT) rise of greater than
10 times the lowest value, or an ALT over 150, or a bilirubin rise of greater than 15 or a bilirubin

greater than 55 (in the absence of any pre-existing liver disease). In those who survived we also



captured information on whether self-care ability was the same or worse than before hospital

admission at time of discharge.

Statistical analysis

Continuous data are presented as means alongside the standard deviation (SD) where the data
are normally distributed and as medians alongside the 25th and 75th centiles for non-parametric
data. Categorical data were summarised as frequencies and percentages. Differences between
groups for continuous normally distributed data, were tested using Welch’s T-test for two groups
or analysis of variance (ANOVA) for where there were more than two groups. Non-parametric
continuous data were tested using a Mann-Whitney U test for two groups or Kruskall-Wallis test
for three or more groups. Differences across categorical data were tested using Chi-square with
Fisher’'s exact used if cell counts were below five. Analysis of complication co-occurrence was
done using the Jaccard similarity index and represented visually as heatmaps with dendrograms.
We only included patients who had completed outcomes, with at least 2 months of follow-up.
Where there was missing complication outcome data, but a discharge or death outcome available,
we treated this as not having the given outcome to provide the most conservative effect. There

were very low rates of missing data.

To explore if the number of complications and which specific complications were associated with
mortality, complication variables were entered independently into Cox Proportional Hazards
models. These data were described using Kaplan-Meier plots and modelled using Cox
Proportional Hazards regression. Reported date of symptom onset was taken as day zero.
Discharge from hospital was considered an absorbing state (once discharged, patients were

considered no longer at risk of death), thus discharge did not compete with death.

To see whether complications were associated with increased severity, we used the 4C Mortality
Score, quick sequential organ failure assessment (QSOFA) and National Early Warning Score 2
(NEWS2) on admission or time of symptom start to examine the relationship between severity
and presence of any in-hospital complications!*. We calculated the score for each adult patient in

the dataset and plotted each score against the observed incidence of complications in each score

group.

Multilevel logistic regression models were constructed to identify associations between patient

characteristics (demographics and existing comorbidities) and the development of specific



complications. Explanatory variables of interest or for use in adjustment were included in these
models. For all models (survival and logistic regression), clinically plausible variables were
entered, and final models were selected based on clinical relevance guided by minimisation of
the Akaike information criterion (AIC). Centre-level variation was accounted for using mixed-
effects models which entered hospital as a random-effect and patient-level variables as fixed-
effects. We conducted stratified analyses to focus on survivors and on those admitted to critical
care. In-hospital complications are likely to have profound long-term consequences for those
surviving COVID-19 and critical care survivors are likely to have had the most severe disease*®.
All statistical analyses were performed using R version 3.6.3 (R Foundation for Statistical
Computing, Vienna, AUT) with the tidyverse, finalfit, survival, stringdist, janitor and Hmisc

packages.

Role of the funding source

The study sponsors and funders had no role in the study design, collection, analysis, data
interpretation or report writing. TMD, RA, RP, JKB, ABD, MGS and EMH had access to the raw
data. The corresponding author had full access to all data and the final responsibility to submit for
publication.
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Results

Included patients

As of 4th August 2020, 80 388 patients were included in the CCP-UK study (figure 1). Of these,
75 276 were adults aged 19 years or over, 97.2% (73 197/75 276) had any complication outcome
available for analysis. The overall mortality rate was 31.5% (23 092/73 197), and the overall
complication rate was 49.7% (36 367/73 197 experienced at least one complication). In surviving
patients, 43.5% (21 784/50 105) experienced at least one complication. Proportions of patients

experiencing at least one complication were highest in age groups over 60 (table 1).

Incidence and patterns of complications

In adult patients with COVID-19, renal (24.3%, 17 752/73 197), complex respiratory 18.4%
(13 486/73 197), cardiovascular 12.3% (8973/73 197), neurological 4.3% (3115/73 197),
gastrointestinal (including liver) 10.8% (7901/73 197) and systemic complications 16.3%
(11 895/73 197) were reported (table 1). Specific complications within each organ system were
also reported, with AKI, ARDS, liver injury, anaemia and cardiac arrhythmia most commonly
reported (supplement pp 1-2). The incidence of AKI increased with age and was most common
in patients aged between 60 and 90 years of age, with men at greater risk. Patients with chronic
kidney disease were at the highest risk of AKI, with 39.8% developing AKI (4785/12 182) versus
21.6% (11 962/55 458) in patients without chronic kidney disease. Cardiac complications
increased with age and in patients with existing cardiac disease. In those with existing cardiac
disease, 19.9% (4496/22 563) developed a cardiac complication compared to 8.9% (4077/45 563)
in those without previous cardiac disease. In contrast, liver injury was most frequently seen in
younger age groups under 60 years old, with the highest rates occurring in men. Liver injury was
more common in patients with pre-existing moderate/severe liver disease (22.4%, 300/1340)
compared to those without (6.2%, 4097/65 646). Overall, complications were similar across
ethnicity groups, however patients in the black ethnic group had a significantly higher rate of acute
kidney injury (33.1% 822/2480, compared to 24.0% in white patients 12 896/53 780, table 1).
Obese patients were 1.6 times more likely to have respiratory complications (28.1%, 2059/7329
in obese versus 17.8%, 9498/53 415 in non-obese) and 1.3 times more likely to have renal
complications (30.1%, 2208/7329 in obese versus 23.7%, 12 656/53 415 in non-obese, table 1).

Suspected bacterial pneumonia was the most common respiratory complication (supplement pp

3-4), but when the definition incorporated positive microbiological testing (highly likely bacterial
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pneumonia), the incidence of highly likely bacterial pneumonia was lower. Acute kidney injury,

ARDS, anaemia and liver injury were most likely to co-occur (figure 2A).

Predictors of developing complications

Experiencing at least one complication was common across all demographic groups, with the
lowest rates in patients aged 19 to 29 with no comorbidity (21.2%, 178/839) and highest in the 60
to 69 age group in patients with two or more comorbidities (57.9%, 3340/5767; supplement pp 5-
8). The incidence of complications rose with increasing age occurring in 38.9% (3 5962/9 249) in
those aged 19 to 50 years and 51.3% (32 771/63 948, figure 2B) in those aged 50 years and
older. The number of complications increased with number of pre-existing comorbidities,
particularly in older individuals (figure 2B, supplement pp 5-8). Complications were higher in men
than in women, and although men were more likely to experience complications at younger ages,
men over 60 were most likely to experience a complication (aged under 60, 36.6% [2814/7689]
in women and 48.8% [5179/10 609] in men; aged 60 and over, 48.2% [11 707/24 288] in women
and 54.5% [16 579/30 416] in men; figure 2B; supplement pp 1-2). Young men without
comorbidities were significantly more likely to experience complications than women without
comorbidities (28.4% [94/331] in men aged 19 to 29 and 16.6% [84/505] in women aged 19 to 29;
figure 2B). When we stratified by mortality, complications occurred more frequently patients who
died (63.2%, 14 583/23 092), but were still commonly experienced by survivors (43.5%, 21 784/50
105, supplement pp 9-10) and there were direct relationships between worse survival and

increasing numbers of complications (figure 3A).

After adjusting for age, sex, deprivation, comorbidities and centre, increasing age and male sex
were significant independent predictors for developing any complication and for all organ specific
complications except for gastrointestinal and liver, where younger patients were more likely to
have complications (supplement pp 32-34). Those with pre-existing comorbidities that affected a
specific organ system were at higher risk of developing a complication affecting the same organ

(supplement pp 35-36).

Survival and in-hospital complications

Complications were more common in those requiring respiratory support and were highest in
patients who received critical care (82.4%, 8267/10 034), or who received invasive mechanical
ventilation (91.7%, 5619/6122, table 2). The presence and number of complications was

significantly associated with worse in-hospital survival (figure 3A). Following adjustment for age,
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sex, deprivation, and hospital, experiencing any complication was significantly associated with
poorer overall survival (figure 3B). Cardiovascular (HR 1.98, 95%CI 1.85 to 2.11) and complex
respiratory complications (HR 2.15, 95%CI 2.04 to 2.27) were most strongly associated with
worse outcomes. After adjustment for age, sex and deprivation, patients experiencing an acute
kidney injury were 4 times more likely to be admitted to critical care and those with respiratory

complications were 13 times more likely to be admitted to critical care (figure 3C).

Severity and symptoms

Physiology-based early warning scores and the ISARIC 4C Mortality Score using parameters at
hospital admission were associated with the occurrence of complications in survivors. Higher 4C
Mortality Score on admission corresponded with an increased probability of at least one
complication (figure 4A). Similarly, higher NEWS2 (figure 4B) and qSOFA scores on admission
(figure 4C) were associated with an increased probability of one or more complications. The
number of symptoms on admission did not appear to be related to the incidence of complications
(figure 4D).

Functional outcomes in COVID-19 survivors

On discharge from hospital, 17.5% (6758/38 627) of patients had worse ability to self-care than
when they were admitted (figure 5A). This increased with age, male sex and in those who received
critical care support (figure 5A and 5B). Experiencing a complication was independently
associated with an increased risk of worse ability to self-care after discharge after adjusting for
age, sex, deprivation and hospital (adjusted OR 2.47, 95% CIl 2.33 to 2.61, figure 5C).
Neurological complications had the strongest associations with worse functional outcome
(adjusted OR 4.08, 95% CI 3.59 to 4.63, figure 5C).
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Discussion

Hospitalisation with COVID-19 is associated with high rates of morbidity in adults. Half of adult
patients had one or more complications, which were more likely in patients who required critical
care. Adult survivors of COVID-19 who had suffered at least one complication had a lower ability
to self-care on discharge from hospital. The effect of complications on the ability to self-care was
most profound in younger patients under the age of 50 years. Unlike mortality, which has a strong
relationship with age and presence of comorbidities in COVID-19, we found that complication
rates were high in every age group. Men were significantly more likely to develop complications
and at an earlier age. There were also important differences in complications across different

ethnic groups.

Whilst complication rates were highest in patients who died, those who survived also had a
significant burden of complications. The most common complications in our data were acute
kidney injury, respiratory and systemic complications. Although our study only looked at
complications during the first admission for COVID-19, many of the complications we identified
as being common are associated with significant long-term morbidity. Acute kidney injury is one
of the most common complications we identified and is associated with increased long-term
hazards of mortality, requirement for dialysis and an increase in cardiovascular events'®*, In
addition to the more common complications identified, rarer complications which come with
significant long-term disability, including stroke, congestive heart failure and cardiac arrest were
present in 1 to 5% of patients within our cohort!®?!, Patients who received critical care had the
highest complication rates, compatible with previous observations after critical illness that
describe high levels of morbidity in those who survive critical care. The least commonly observed
were neurological complications, although these were the most strongly associated with reduced
ability to self-care. Suspected bacterial pneumonia and ARDS were the most common respiratory
complications. When compared with the published literature on influenza, complications rates in
patients with COVID-19 were the same or higher??-24, Interestingly, this appears to be primarily
driven by non-infectious complications, as the rates of secondary bacterial infection in patients
with COVID-19 appear to be lower compared to the influenza literature®. Notably, COVID-19
patients had up to 19 times the risk of developing ARDS when compared to patients admitted with

influenza?®.

Most clinical studies of COVID-19 have focussed on the outcome of mortality*. Mortality is clearly

measurable and makes some types of analyses straightforward. However, its use as a sole
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outcome in COVID-19 studies, where specific demographic groups are more likely to die (i.e.
those with comorbidities or the elderly) may underestimate the detrimental impact of COVID-19
on those who are young or otherwise healthy. Our analysis suggests that the odds of
complications are similar for all hospitalised patients over 50 years, not just the elderly. We also
observed the differences in number of complications decrease between those who died and those
who survived as age increased, suggesting that although young people are less likely to die, they
may be proportionally more likely to survive and live with complications. Patients with
complications are also likely to have impaired ability to self-care following discharge from hospital.
This contradicts current narratives that COVID-19 is only dangerous in people with existing
comorbidity and the elderly. Dispelling and contributing to the scientific debate around such
narratives has become increasingly important. Many countries including the UK are experiencing
further waves of infection, which appears to be driven by infection in younger, healthier people?’.
Suggestions have been made around using this young, healthy demographic to help support
economic output, use in viral challenge studies to test SARS-CoV-2 vaccines and to propagate
herd immunity within a population?®. Policy makers need to ensure that regarding this group as
‘low-risk’, based on reduced likelihood of mortality at a population level, may not fully take into
account the in-hospital and long-term consequences in younger patients who experienced severe
COVID-19.

Our data provide the most comprehensive look to date at the impact of COVID-19 on short-term
clinical outcomes in a hospitalised population. Data were collected prospectively and capture the
majority of people hospitalised with COVID-19 in the United Kingdom. Recruitment to our study
continues, enabling us to capture trends and incidence of complications in near real-time. Other
smaller, or single centre studies have typically focussed either exclusively on patients who
received critical care, or on one type of complication and lack systematic approaches to data
collection*. Our study includes patients in both critical care and in ward-level areas. In addition,
the multicentre nature of our study across 302 facilities in four countries increases the
generalisability of our findings, which is particularly important to provide robust estimates of short-
term morbidity for healthcare planners and policy makers. The large sample size of our study
allowed us to conduct meaningful subgroup analyses and integrate blood test and microbiology
results to increase robustness. This sample size meant we could detect rare events in important
patient groups such as those receiving critical care, younger patients, and survivors where
complications may have the biggest impact and be with patients for a long period of time after the

initial event.
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Although it is difficult to disentangle which complications causally contribute toward death and
which are confounding associations, we found a significantly higher mortality rate in patients with
higher numbers of complications and with more severe COVID-19 in terms of admission to critical
care and high 4C Mortality Score. Understanding which patients are likely to suffer specific
complications and when may present opportunities for research into early therapeutic
interventions to mitigate complications. For example, further characterisation of thromboembolic
complications and stroke may assist clinical trials to test anticoagulation strategies in patients with
COVID-19%. We found our 4C Mortality Score, along with physiology scores such as qSOFA and
NEWS2, predicted the presence of complications thus providing tools to stratify clinical and
research populations at the highest risk. Several of the complications we identify in our study may
also be mitigated by simple clinical interventions, such as optimising fluid balance to ensure
adequate renal perfusion in patients with less severe respiratory disease, or by monitoring and
treating patients for cardiac arrhythmias which may lead to further problems such as stroke or

cardiac arrest.

There are several limitations to our study, which relate mainly to the design of the study and
current unknowns in COVID-19 research. First, our dataset focusses on in-hospital complications
during the index admission for COVID-19 and cannot provide longer-term outcome data or data
on quality of life. Nevertheless, our results suggest that complications of COVID-19 may affect all
survivor groups, rather than just those who are older and have comorbidities. Secondly, the
complications that were captured were predefined by a pragmatic outbreak preparedness study
protocol, and case report form developed for “Disease X’, and long before the emergence of
SARS-CoV-2. The outcomes we chose are both clinically important and associated with
complications observed in other infectious viral diseases. Local investigators could enter other
complications as free text, but this approach may have missed some important outcomes which
were otherwise unexpected (i.e. venous thromboembolism); however, as these emerged we
amended the case report form to include these. This suggests our estimates are likely to be
conservative, when compared to the incidence of some complications (including PE/ DVT) found
in other far smaller studies. Similarly, these smaller studies are more likely to focus on populations
with much higher COVID-19 severity, where our study captured all hospital admissions®. Thirdly,
our data can only provide estimates of who gets complications in a hospitalised population. We
found that even in previously healthy adults with no recorded comorbidity, complications affected

more than 4 in 10 hospitalised patients, the effect and burden of which remains undescribed in
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the community. For infection related outcomes, we systematically classified microbiological
culture results to identify whether infections were caused by pathogenic organisms. However,
individuals may have acquired these in the community or in hospital, SO our estimates
encompass both hospital and community acquired infection. Finally, our data were collected
from real-world observed clinical practice and patients did not undergo any additional tests to
detect the presence of complications. Therefore, the estimates presented here are likely to be a
conservative estimate of the true burden of complications, as it may have missed some
physiological, subclinical or longer-term manifestations not detected during clinical care for an

acute admission.

Policy makers and healthcare planners should anticipate that large amounts of health and social
care resource will be required to support those who survive COVID-19. This includes adequate
provision of staffing and equipment; for example, provision of follow-up clinics for those who have
sustained in-hospital complications such as acute kidney injury or respiratory tract infection.
Beyond the short-term, further work is underway to establish if these in-hospital complications
resolve and the long term sequelae experienced by people with COVID-193,

Finally, a large proportion of COVID-19 survivors come from economically active age groups.
Morbidity in these groups is likely to have financial and other societal impacts. Governments
should plan for long-term health and economic harm caused by morbidity arising from COVID-19.
This study has implications for the public messaging around the risk COVID-19 poses for people
of all ages; as although mortality may be low in younger people, complication rates are
comparable to the rest of the population. Infection prevention and control measures may have
additional benefits in preventing long-term disability and modelling studies would be useful to

characterise this further.
In summary, we found high rates of complications and poor functional outcomes in survivors of

COVID-19, even in young and previously healthy individuals. Common COVID-19 complications

identified here are known to be associated with long-term morbidity and an increased risk of death.
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Figures
Figure 1 — Patient inclusion flowchart
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Figure 2 — (A) Clusters of co-occurring complications, measured by the Jaccard index shown

red. (B) In-hospital complications by age, sex, comorbidity and mortality in adults admitted to
hospital with severe COVID-19.
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Figure 3 — Associations between in-hospital complications and survival (mortality) in adults
admitted to hospital with severe COVID-19. (A) Kaplan-Meier survival curve stratified by number
of complications experienced. (B) Hazard Ratios for effect of organ-specific complications on
overall survival, adjusted for age, sex, deprivation and centre; supplement pp 11-17 for full
models. (C) Effect of organ-specific complications on odds of being admitted to critical care;
supplement pp 18-24 for full models.
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Figure 4 — Probability of complication by admission severity score and symptoms in those who
survived. (A) ISARIC 4C mortality score against proportion of patients experiencing any
complication. (B) National Early Warning Score 2 against proportion of patients experiencing
any complication. (C) Quick Sequential Organ Failure Assessment score against proportion of
patients experiencing any complication. (D) Total number of symptoms on admission against
proportion of patients experiencing any complication. For continuous outcomes (4C score,
NEWS2 and number of symptoms), red line shows smoothed conditional mean line using
generalised additive model.
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Figure 5 — (A) Ability to self-care at discharge in patients who experienced complications by age
group and sex. (B) Ability to self-care at discharge by disease severity. (C) Adjusted odds of
worse ability to self-care at discharge by organ-specific complications by complication in adults
admitted to hospital with severe COVID-19; Supplementary table 7 — pp25-31 for full models.
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Table 1 — Patient characteristics by organ-specific complications experienced.

Patients experiencing complications

Organ-specific level complications

Total patients Any complication Systemic Renal Gl Cardiovascular Neurological Respiratory*
Total N (%) 73197 36367 (49.7) 11895 (16.3) 17752 (24.3) 7901 (10.8) 8973 (12.3) 3115 (4.3) 13486 (18.4)
Age on admission 18-29 1477 (2.0) 405 (27.4) 145 (9.8) 124 (8.4) 139 (9.4) 43 (2.9) 37 (2.5) 142 (9.6)
30-39 2707 (3.7) 993 (36.7) 364 (13.4) 342 (12.6) 360 (13.3) 127 (4.7) 87 (3.2) 450 (16.6)
40-49 4933 (6.8) 2144 (43.5) 718 (14.6) 859 (17.4) 738 (15.0) 358 (7.3) 160 (3.2) 1152 (23.4)
50-59 9009 (12.4) 4380 (48.6) 1483 (16.5) 2056 (22.8) 1459 (16.2) 837 (9.3) 346 (3.8) 2236 (24.8)
60-69 11051 (15.2) 5918 (53.6) 1993 (18.0) 3036 (27.5) 1576 (14.3) 1382 (12.5) 496 (45) 2748 (24.9)
70-79 16481 (22.7) 8518 (51.7) 2710 (16.4) 4304 (26.1) 1642 (10.0) 2213 (13.4) 718 (4.4) 2969 (18.0)
80-89 19818 (27.3) 10169 (51.3) 3230(16.3) 5139 (25.9) 1476 (7.4) 2877 (14.5) 932 (4.7) 2754 (13.9)
90+ 7220 (9.9) 3637 (50.4) 1157 (16.0) 1785 (24.7) 487 (6.7) 1078 (14.9) 305 (4.2) 946 (13.1)
SexatBirth  Female 31977 (43.8) 14521 (45.4) 4872 (15.2) 6612 (20.7) 2690 (8.4) 3539 (11.1) 1289 (4.0) 4951 (15.5)
Male 41025 (56.2) 21758 (53.0) 7001 (17.1) 11097 (27.0) 5199 (12.7) 5415 (13.2) 1822 (4.4) 8504 (20.7)
Deprivation 1 10408 (14.2) 5201 (50.0) 1773 (17.0) 2437 (23.4) 1152 (11.1) 1384 (13.3) 466 (45) 1885 (18.1)
2 12853 (17.6) 6439 (50.1) 2147 (16.7) 2996 (23.3) 1431 (11.1) 1634 (12.7) 552 (4.3) 2305 (17.9)
3 15822 (21.6) 7855 (49.6) 2505 (16.4) 3793 (24.0) 1631 (10.3) 1986 (12.6) 633 (4.0) 3035 (19.2)
4 16104 (22.0) 8069 (50.1) 2621(16.3) 4101 (25.5)  1748(10.9) 2012 (12.5) 718 (45) 3083 (19.1)
5 17997 (24.6) 8801 (48.9) 2759 (15.3) 4424 (24.6) 1939 (10.8) 1956 (10.9) 745 (41) 3177 (17.7)
Ethnicity White 53780 (83.1) 26431 (49.1) 8678 (16.1) 12896 (24.0) 5438 (10.1) 6624 (12.3) 2282 (4.2) 9173 (17.1)
i‘;:g: 3318 (5.1) 1630 (49.1) 503 (17.9) 799 (24.1) 441 (13.3) 369 (11.1) 102 (3.1) 777 (23.4)
A'if;t 484 (0.7) 249 (51.4) 96 (19.8) 113 (23.3) 82 (16.9) 55 (11.4) 15 (3.1) 142 (29.3)
Black 2480 (3.8) 1433 (57.8) 508 (20.5) 822 (33.1) 346 (14.0) 306 (12.3) 114 (4.6) 627 (25.3)
Other 4646 (7.2) 2435 (52.4) 751 (16.2) 1145 (24.6) 641 (13.8) 491 (10.6) 203 (4.4) 1171 (25.2)
Diabetes No 49765 (75.8) 24481 (49.2) 7878 (15.8) 11265 (22.6) 5694 (11.4) 5948 (12.0) 2173 (4.4) 9194 (18.5)
Yes 15855 (24.2) 8792 (55.5) 3081 (19.4)  4891(30.8)  1615(10.2) 2266 (14.3) 625(3.9) 3173 (20.0)
Obesity No 53415 (87.9) 26397 (49.4) 8476 (15.9) 12656 (23.7) 5784 (10.8) 6331 (11.9) 2304 (4.3) 9498 (17.8)
Yes 7329 (12.1) 4230 (57.7) 1583 (21.6) 2208 (30.1) 985 (13.4) 1226 (16.7) 296 (4.0) 2059 (28.1)
Chronic S.Z‘Li'?é No 45563 (66.9) 21808 (47.9) 7117 (15.6) 10400 (22.8) 5332 (11.7) 4077 (8.9) 1923 (4.2) 8787 (19.3)
Yes 22563 (33.1) 12758 (56.5) 4235(18.8) 6436 (28.5) 2201(9.8) 4496 (19.9) 995 (4.4) 4025 (17.8)
Chronic p“'(’j?;’e”:?e’ No 55604 (82.0) 27916 (50.2) 9261 (16.7) 13619 (24.5) 6404 (11.5) 6665 (12.0) 2461 (4.4) 10468 (18.8)
Yes 12235 (18.0) 6472 (52.9) 2002 (16.4) 3143 (25.7) 1100 (9.0) 1791 (14.6) 444 (3.6) 2289 (18.7)
Asthma No 58352 (86.3) 29806 (51.1) 9782 (16.8) 14657 (25.1)  6525(11.2) 7286 (12.5) 2572 (4.4) 10852 (18.6)
Yes 9298 (13.7) 4447 (47.8) 1482 (15.9) 2039 (21.9) 977 (10.5) 1141 (12.3) 320 (3.4) 1849 (19.9)
Chro”'cd:‘s'gggg No 55458 (82.0) 26793 (48.3) 8582 (15.5) 11962 (21.6) 6284 (11.3) 6434 (11.6) 2368 (4.3) 10654 (19.2)
Yes 12182 (18.0) 7503 (61.6) 2661 (21.8) 4785 (39.3) 1166 (9.6) 2008 (16.5) 525(4.3) 2070 (17.0)
Moderate or
severe liver No 65646 (98.0) 33005 (50.3) 10769 (16.4) 16111 (24.5) 6879 (10.5) 8162 (12.4) 2764 (4.2) 12314 (18.8)
disease
Yes 1340 (2.0) 916 (68.4) 358 (26.7) 413 (30.8) 528 (39.4) 179 (13.4) 96 (7.2) 281 (21.0)
Mild Liver disease No 65784 (98.5) 33164 (50.4) 10837 (16.5) 16169 (24.6) 7096 (10.8) 8178 (12.4) 2792 (4.2) 12338 (18.8)
Yes 1035 (1.5) 635 (61.4) 240 (23.2) 294 (28.4) 269 (26.0) 132 (12.8) 60 (5.8) 222 (21.4)
Chronic
neurological No 58511 (86.9) 29546 (50.5) 9725 (16.6) 14440 (24.7) 6700 (11.5) 7357 (12.6) 2048 (3.5) 11352 (19.4)
disorder
Yes 8802 (13.1) 4559 (51.8) 1467 (16.7) 2167 (24.6) 729 (8.3) 1024 (11.6) 845(9.6) 1309 (14.9)
nMea;'pgng';: No 60050 (89.5) 29952 (49.9) 0485 (15.8) 14643 (24.4) 6620 (11.0) 7378 (12.3) 2564 (4.3) 11283 (18.8)
Yes 7072 (10.5) 4075 (57.6) 1675 (23.7) 1932 (27.3) 819 (11.6) 994 (14.1) 307 (4.3) 1341 (19.0)
Chronic
hematologic No 64082 (95.6) 32079 (50.1) 10150 (15.8) 15622 (24.4) 6958 (10.9) 7906 (12.3) 2737 (4.3) 12003 (18.7)
disease
Yes 2982 (4.4) 1907 (64.0) 1017 (34.1) 942 (31.6) 447 (15.0) 461 (15.5) 122 (4.1) 600 (20.1)
AIDS/HIV No 65920 (99.6) 33268 (50.5) 10828 (16.4) 16190 (24.6) 7256 (11.0) 8195 (12.4) 2809 (4.3) 12360 (18.8)
Yes 256 (0.4) 149 (58.2) 57 (22.3) 82 (32.0) 42 (16.4) 28 (10.9) 13 (5.1) 57 (22.3)
Rhe“m;tsoo'?gé‘i No 59168 (88.5) 29823 (50.4) 9663 (16.3) 14540 (24.6) 6708 (11.3) 7294 (12.3) 2512 (4.2) 11245 (19.0)
Yes 7724 (11.5) 4075 (52.8) 1462 (18.9) 1961 (25.4) 701 (9.1) 1061 (13.7) 353 (4.6) 1358 (17.6)
Dementia No 55758 (82.7) 28473 (51.1) 9548 (17.1) 13583 (24.4) 6708 (12.0) 7079 (12.7) 2237 (4.0) 11449 (20.5)
Yes 11682 (17.3) 5668 (48.5) 1624 (13.9) 3064 (26.2) 750 (6.4) 1306 (11.2) 645 (5.5) 1239 (10.6)
Malnutrition No 61355 (97.2) 30675 (50.0) 9913 (16.2) 14844 (24.2) 6761 (11.0) 7557 (12.3) 2551 (4.2) 11626 (18.9)
Yes 1771 (2.8) 1079 (60.9) 459 (25.9) 560 (31.6) 241 (13.6) 247 (13.9) 105 (5.9) 324 (18.3)
Smoking Sn’:‘oelz’:(; 23944 (54.8) 11976 (50.0) 4071 (17.0) 5577 (23.3) 2811 (11.7) 2872 (12.0) 889 (3.7) 4894 (20.4)
Yes 3895 (8.9) 1927 (49.5) 677 (17.4) 875 (22.5) 508 (13.0) 459 (11.8) 188 (4.8) 694 (17.8)
SFr?]rorEg 15834 (36.3) 8533 (53.9) 2014 (18.4) 4179 (26.4) 1740 (11.0) 2317 (14.6) 630 (4.0) 3304 (20.9)

Percentage values are row percentages. * = Severe acute respiratory infection was contained within case definition so was not counted as a

complication. HIV/AIDS - Human immunodeficiency virus infection and acquired immunodeficiency syndrome, IMD — Index of Multiple Deprivation. GI —
Gastrointestinal (including liver).
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Table 2 - Outcomes by organ specific complications.

Patients experiencing complications Organ-specific level complications

Total patients complicaﬁgr)‘n/ Systemic Renal Gl  Cardiovascular  Neurological Respiratory*

Total N (%) 73197 36367 (49.7) 11895 (16.3) 17752 (24.3) 7901 (10.8) 8973 (12.3) 3115 (4.3) 13486 (18.4)
gggﬁz'sgzre No 62125 (86.1) 28092 (77.3) 8804 (74.0) 12992 (73.2) 5139 (65.1) 6640 (74.0) 2446 (78.5) 7472 (55.4)
Yes 10034 (13.9) 8267 (22.7) 3090 (26.0) 4755 (26.8) 2760 (34.9) 2333(26.0) 668 (21.5) 6012 (44.6)

:/';"niﬁgfon No 65888 (91.5) 30710 (84.5) 0556 (80.4) 14262 (80.4) 5815 (73.7) 7186 (80.1) 2573 (82.6) 8809 (65.4)
Yes 6122 (8.5) 5619 (15.5) 2330 (19.6) 3471(19.6) 2077 (26.3) 1784 (19.9) 542 (17.4) 4670 (34.6)

\';‘:n”m';:fgﬁ“’e No 60035 (84.7) 28202 (78.5) 9228 (78.2) 13361 (76.1) 5685 (72.8) 6862 (77.1) 2566 (83.3) 8332 (62.3)
Yes 10827 (15.3) 7741 (21.5) 2567 (21.8) 4194 (23.9) 2124 (27.2) 2034 (22.9) 513 (16.7) 5038 (37.7)

f;‘)fg;mema' No 17652 (24.7) 5971 (16.5) 2079 (17.6) 2470 (14.0) 1153 (14.7) 1190 (13.3) 737 (23.8) 838 (6.2)
Yes 53695 (75.3) 30181 (83.5) 9762 (82.4) 15189 (86.0) 6705 (85.3) 7744(86.7) 2358 (76.2) 12598 (93.8)

Percentage values are column percentages. * = Severe acute respiratory infection was contained within case definition so was not counted as a
complication. Gl — Gastrointestinal (including liver).
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Online supplement

Supplementary table 1A - Specific complications stratified by age and sex in adults

admitted to hospital with severe COVID-19.

Total 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
Female Total N (%) 31780 868 (2.7) 1340 (4.2) 1036 (6.1) 3458 (10.9) 4202 (13.2) 6654 (20.9) 9141 (288) 418l (13.2)
Cryptogenic
organizing 42 (0.1) 0(0.0) 2(0.1) 2(0.1) 4(0.1) 8(0.2) 6(0.1) 10 (0.1) 10 (0.2)
pneumonia
ARDS 3239 (10.2) 53 (6.1) 144(10.7) 309 (16.0) 546 (15.8) 700 (16.7) 662 (9.9) 602 (6.6) 223 (5.3)
Pneumothorax 223(0.7) 6(0.7) 10(0.7) 23(1.2) 39 (L.1) 57 (1.4) 52 (0.8) 27 (0.3) 9(0.2)
Pleural effusion 1931 (6.1) 16 (1.8) 47 (3.5) 82(4.2)  141(41)  266(6.3)  421(6.3) 639 (7.0) 319 (7.6)
Highly likely
Bacterial 99 (0.3) 2(0.2) 4(0.3) 14 (0.7) 25 (0.7) 21 (0.5) 21(0.3) 10 (0.1) 2(0.0)
Pneumonia
Meningitis /
Encephalts 61(0.2) 2(0.2) 4(0.3) 7(0.4) 7(0.2) 19 (0.5) 8(0.1) 11(0.1) 3(0.1)
Seizure 331 (1.0) 6(0.7) 17 (1.3) 22 (1.1) 46 (1.3) 46 (1.1) 79 (1.2) 87 (1.0) 28 (0.7)
Stroke /
Cerebrovascular 479 (1.5) 2(0.2) 5 (0.4) 13(0.7) 30 (0.9) 67 (1.6) 105 (1.6) 175 (1.9) 82 (2.0)
accident
Other neurological
complcation 528 (1.7) 7(0.8) 8(0.6) 22 (1.1) 41 (1.2) 69 (1.6) 103 (L5) 195 (2.1) 83 (2.0)
Conges“"ef;ﬁi;t 1130 (3.6) 0(0.0) 5(0.4) 16 (0.8) 33 (1.0) 93(22)  243(3.7) 484 (5.3) 256 (6.1)
Endocarditis /
Myocarditis 83 (0.3) 1(0.1) 5(0.4) 6(0.3) 11 (0.3) 19 (0.5) 23(0.3) 14 (0.2) 4(0.1)
Pericarditis
Myocarditis /
o e 69 (0.2) 2(0.2) 4(0.3) 5(0.3) 13 (0.4) 16 (0.4) 13(0.2) 10 (0.1) 6(0.1)
Cardiomyopathy 77 (0.2) 0(0.0) 1(0.1) 6(0.3) 9(0.3) 8(0.2) 16 (0.2) 28 (0.3) 9(0.2)
Cardiac
arthythmia 1887 (5.9) 13 (1.5) 29 (2.2) 82(4.2)  139(4.0)  224(53) 426 (6.4) 674 (7.4) 300 (7.2)
Cardiac ischemia 380 (1.2) 0(0.0) 3(0.2) 6(0.3) 29 (0.8) 42 (1.0) 90 (1.4) 137 (1.5) 73 (1.7)
Cardiac arrest 651 (2.0) 4(0.5) 13 (1.0) 24 (1.2) 65 (1.9) 93(2.2) 161 (2.4) 200 (2.2) 91 (2.2)
B'O"ii?;rcii)mn 404 (1.3) 6(0.7) 22 (1.6) 34 (1.8) 48 (1.4) 71 (1.7) 76 (1.1) 105 (1.1) 42 (1.0)
Coagulation
s D1 711 (2.2) 14 (1.6) 22 (1.6) 45 (2.3) 97 (2.8)  134(32)  144(22) 187 (2.0) 68 (1.6)
Anaemia 4103 (12.9) 80 (9.2) 150 (11.9) 247 (12.8) 428 (12.4)  625(14.9) 849 (12.8) 1185 (13.0) 530 (12.7)
Rhabd"mmzz'; S/ 97 (0.3) 3(0.3) 1(0.1) 1(0.1) 9(0.3) 11 (0.3) 14 (0.2) 35 (0.4) 23 (0.6)
Acute Kl'g]':fr;' 6587 (20.7) 51 (5.9) 123(9.2)  248(12.8) 637(18.4) 928(22.1) 1530(23.0) 2129 (23.3) 941 (22.5)
Gastrointestinal
haemorhage 324 (1.0) 5(0.6) 8(0.6) 8 (0.4) 25 (0.7) 47 (1.1) 57 (0.9) 120 (1.3) 54 (1.3)
Pancreatitis 107 (0.3) 5(0.6) 8(0.6) 9(0.5) 17 (0.5) 24 (0.6) 16 (0.2) 22 (0.2) 6(0.1)
Deep Vein
. 160 (0.5) 2(0.2) 9(0.7) 9(0.5) 29 (0.8) 31(0.7) 29 (0.4) 40 (0.4) 11(0.3)
Pulmonary
i 377 (1.2) 3(0.3) 15 (1.1) 27 (1.4) 64 (1.9) 82 (2.0) 77 (1.2) 88 (1.0) 21 (0.5)
Liver Injury 2362 (7.4) 48 (5.5) 113 (8.4) 191(9.9) 407 (11.8) 430 (10.2) 475 (7.1) 500 (5.5) 198 (4.7)
Male Total N (%) 40725 603 (L.5) 1350 (3.3)  2983(7.3) 5530 (13.6) 6823 (16.8) 9790 (24.0) 2213 3019 (7.4)
Cryptogenic
organizing 50 (0.1) 0(0.0) 2(0.1) 4(0.1) 9(0.2) 12 (0.2) 10 (0.1) 12 (0.1) 1(0.0)
pneumonia
ARDS 6367 (15.6) 61 (10.1) 242 (17.8) 686 (23.0) 1362 (24.6) 1529 (22.4) 1406 (14.4) 886 (8.3) 195 (6.5)
Pnheumothorax 454 (1.1) 6 (1.0) 19 (1.4) 45(15)  104(19)  121(18) 87 (0.9) 55 (0.5) 17 (0.6)
Pleural effusion 2562 (6.3) 21 (3.5) 50 (3.7) 145 (4.9)  315(5.7)  448(6.6) 627 (6.4) 722 (6.8) 234 (7.8)
Highly likely
Bacterial 260 (0.6) 1(0.2) 10 (0.7) 38 (1.3) 78 (1.4) 60 (0.9) 54 (0.6) 17 (0.2) 2(0.1)
Pneumonia
Meningitis /
Encephalits 94 (0.2) 5(0.8) 4(0.3) 14 (0.5) 20 (0.4) 23(0.3) 12 (0.1) 16 (0.2) 0(0.0)
Seizure 492 (1.2) 13 (2.2) 31 (2.3) 44 (1.5) 88 (1.6) 87 (1.3) 104 (1.1) 105 (1.0) 20 (0.7)
Stroke /
Cerebrovascular 723 (1.8) 1(0.2) 10(0.7) 35 (1.2) 74(13)  146(2.1) 204 (2.1) 209 (2.0) 44 (1.5)
accident
Other neurological
complication 682 (1.7) 6 (1.0) 17 (1.3) 31 (1.0) 89 (1.6) 94 (1.4) 172 (1.8) 208 (2.0) 65 (2.2)
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Total 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
Conges“"ef;ii: 1386 (3.4) 0(0.0) 11 (0.8) 27 (0.9) 83 (1.5) 184 (2.7) 363 (3.7) 539 (5.1) 179 (5.9)
Endocarditis /
Myocarditis 179 (0.4) 1(0.2) 10 (0.7) 19 (0.6) 29 (0.5) 44.(0.6) 39 (0.4) 36 (0.3) 1(0.0)
Pericarditis
Myocarditis /
o e 121 (0.3) 1(02) 3(0.2) 20(0.7) 19 (0.3) 22 (0.3) 28 (0.3) 22 (0.2) 6(0.2)
Cardiomyopathy 93 (0.2) 0(0.0) 2(0.1) 9(0.3) 13 (0.2) 20(0.3) 24 (0.2) 21(0.2) 4(0.1)
Cardiac
arrhythmia 2905 (7.1) 19 3.2) 45 (3.3) 137 (4.6) 360 (6.5) 594 (8.7) 786 (8.0) 755 (7.1) 209 (6.9)
Cardiac ischemia 612 (L.5) 0(0.0) 10 (0.7) 19 (0.6) 54(1.0) 106 (1.6)  175(L8) 186 (1.8) 62 (2.1)
Cardiac arrest 1240 (3.0) 4(0.7) 19 (L.4) 66(22)  171(3.1)  236(35) 327 (3.3) 314 (3.0) 103 (3.4)
B'Ooii?g;i)mn 710 (L.7) 9 (1.5) 29 (2.1) 65 (2.2) 99 (1.8)  142(21) 154 (16) 166 (L.6) 46 (1.5)
Coagulation
s 1316 (3.2) 12 (2.0) 53 (3.9) 123(41)  250(45)  268(3.9) 292 (3.0) 251 (2.4) 67 (2.2)
Anaemia 5723 (14.1) 38 (6.3) 138(10.2)  324(10.9)  785(14.2) 1035(15.2) 1423 (145) 1530 (14.4) 450 (14.9)
Rhabdommz:fi S’ 163 (0.4) 5(0.8) 5 (0.4) 12 (0.4) 24 (0.4) 18 (0.3) 42 (0.4) 41 (0.4) 16 (0.5)
Acute K;ﬁﬁg 2(7) 106)5 73 (12.1) 219 (16.1) 608 (20.4) 1417 (25.6) 2102 (30.8) 2764 (28.2) 2993 (28.2) 840 (27.8)
Gastrointestinal
hmemonhage 521 (1.3) 5(0.8) 9(0.7) 32 (L.1) 60 (1.1) 90(13) 119 (1.2) 159 (1.5) 47 (1.6)
Pancreatitis 139 (0.3) 6 (L.0) 18 (1.3) 18 (0.6) 36 (0.7) 21 (0.3) 23(0.2) 14 0.1) 3(0.1)
Deep Vein
o e 250 (0.6) 1(0.2) 6(0.4) 21(0.7) 56 (1.0) 52 (0.8) 57 (0.6) 44.(0.4) 13 (0.4)
P;r'n”!‘)‘;::z 610 (1.5) 10 (1.7) 13 (1.0) 74(25)  136(25)  134(20)  135(1.4) 95 (0.9) 13 (0.4)
Liver Injury 4721 (11.6) 80 (13.3) 219(16.1) 514 (17.2) 985(17.8) 1027(15.1) 997 (10.2) 712 (6.7) 187 (6.2)

Percentage values are row percentages. ARDS — Acute Respiratory Distress Syndrome, DIC — Disseminated Intravascular Coagulation.
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Supplementary table 1B — Comparison between suspected and highly likely bacterial

pneumonia by age and sex in adults admitted to hospital with severe COVID-19.

Age group (years)

Total N 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
Female Total N (%) 31780 868 (2.7) 1340 (4.2) 1936 (6.1) 3458 (10.9) 4202 (13.2) 6654 (20.9) 9141 (28.8) 4181 (13.2)
Suspected 3509
Bacterial (100) 42 (1.2) 100 (2.8) 185 (5.3) 396 (11.3) 536 (15.3) 769 (21.9) 1023 (29.2) 458 (13.1)
Pneumonia
Highly likely 99
Bacterial (100) 2(2.0) 4 (4.0) 14 (14.1) 25 (25.3) 21 (21.2) 21 (21.2) 10 (10.1) 2(2.0)
Pneumonia
Male Total N (%) 40725 603 (1.5) 1359 (3.3) 2983 (7.3) 5530 (13.6) 6823 (16.8) 9790 (24.0) 10618 (26.1) 3019 (7.4)
Suspected 5269
Bacterial (100) 50 (0.9) 145 (2.8) 396 (7.5) 751 (14.3) 921 (17.5) 1273 (24.2) 1345 (25.5) 388 (7.4)
Pneumonia
Highly likely 260
Bacterial (100) 1(0.4) 10 (3.8) 38 (14.6) 78 (30.0) 60 (23.1) 54 (20.8) 17 (6.5) 2(0.8)
Pneumonia

Percentage values are row percentages
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Supplementary table 1C- Comparison between suspected and highly likely bacterial
pneumonia by number of existing comorbidities in adults admitted to hospital with severe

COVID-19.
Age group (years)
Number of
_existing Total N 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
comorbidities on
admission
0 Total N (%) 13421 839 (6.3) 1384 (10.3) 2077 (15.5) 2817 (21.0) 2255(16.8) 1847 (13.8) 1623 (12.1) 579 (4.3)
Suspected 1402
Bacterial (100) 41 (2.9) 108 (7.7) 225 (16.0) 334 (23.8) 303 (21.6) 201 (14.3) 142 (10.1) 48 (3.4)
Pneumonia
Highly likely 111
Bacterial (100) 1(0.9) 6 (5.4) 23 (20.7) 39 (35.1) 21 (18.9) 19 (17.1) 2(1.8) 0 (0.0)
Pneumonia
1 Total N (%) 17630 434 (2.5) 780 (4.4) 1550 (8.8)  2850(16.2) 3029 (17.2) 3785 (21.5) 3767 (21.4) 1435 (8.1)
Suspected 2105
Bacterial (100) 33 (1.6) 76 (3.6) 199 (9.5) 369 (17.5) 390 (18.5) 458 (21.8) 425 (20.2) 155 (7.4)
Pneumonia
Highly likely 107
Bacterial (100) 1(0.9) 5 (4.7) 14 (13.1) 40 (37.4) 23 (21.5) 19 (17.8) 4(3.7) 1(0.9)
Pneumonia
2+ Total N (%) 41645 204 (0.5) 543 (1.3) 1306 (3.1) 3342 (8.0) 5767 (13.8) 10849 (26.1) 14428 (34.6) 5206 (12.5)
Suspected 5087
Bacterial (100) 18 (0.3) 62 (1.2) 160 (3.0) 445 (8.4) 766 (14.5) 1389 (26.3) 1804 (34.1) 643 (12.2)
Pneumonia
Highly likely 141
Bacterial (100) 1(0.7) 3(2.1) 15 (10.6) 24 (17.0) 37 (26.2) 37 (26.2) 21 (14.9) 3(2.1)
Pneumonia

Percentage values are row percentages
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Supplementary table 2 - Organ specific complications stratified by age and presence of
comorbidity in adults admitted to hospital with severe COVID-19 in adults admitted to
hospital with severe COVID-19.

Age group (years)

Number of existing

comorbidities on Total 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
admission

0 Total N (%) 13421 839 (6.3) 1384 (10.3) 2077 (15.5) 2817 (21.0) 2255 (16.8) 1847 (13.8) 1623 (12.1) 579 (4.3)

Systemic (i'fz;)' 59 (7.0) 141 (10.2) 232 (11.2) 347 (12.3) 319 (14.1) 217 (11.7) 149 (9.2) 57 (9.8)

Renal (fgig 43 (5.1) 111 (8.0) 258 (12.4) 475 (16.9) 479 (21.2) 352 (19.1) 260 (16.0) 88 (15.2)

Gastrointestinal &'232‘:; 64 (7.6) 157 (11.3) 297 (14.3) 450 (16.0) 318 (14.1) 208 (11.3) 109 (6.7) 30(5.2)

Cardiovascular (3%3 17 (2.0) 39 (2.8) 122 (5.9) 202 (7.2) 212 (9.4) 192 (10.4) 152 (9.4) 53(9.2)

Neurological (3785) 11 (1.3) 31(2.2) 50 (2.4) 69 (2.4) 74 (3.3) 58 (3.1) 70 (4.3) 12 (2.1)

Respiratory é;wj; 58 (6.9) 178 (12.9) 445 (21.4) 649 (23.0) 577 (25.6) 364 (19.7) 158 (9.7) 46 (7.9)

Any complication (22225; 178 (21.2) 405 (29.3) 790 (38.0) 1146 (40.7) 1024 (45.4) 781 (42.3) 614 (37.8) 191 (33.0)

1 Total N (%) 17630 434 (2.5) 780 (4.4) 1550 (8.8) 2850 (16.2) 3029 (17.2) 3785 (21.5) 3767 (21.4) 1435 (8.1)

Systemic (fjis) 49 (11.3) 113 (14.5) 218 (14.1) 439 (15.4) 516 (17.0) 508 (13.4) 468 (12.4) 184 (12.8)

Renal (21_42? 42 (9.7) 105 (13.5) 261 (16.8) 603 (21.2) 795 (26.2) 867 (22.9) 795 (21.1) 278 (19.4)

Gastrointestinal (fgél) 50 (11.5) 112 (14.4) 235 (15.2) 450 (15.8) 454 (15.0) 380 (10.0) 244 (6.5) 96 (6.7)

Cardiovascular (i'gozl) 14 (3.2) 52 (6.7) 103 (6.6) 255 (8.9) 353 (11.7) 427 (11.3) 417 (11.1) 180 (12.5)

Neurological (5993; 17 (3.9) 27 (3.5) 52 (3.4) 105 (3.7) 141 (4.7) 145 (3.8) 155 (4.1) 51 (3.6)

Respiratory (fg_llg 55 (12.7) 155 (19.9) 331 (21.4) 716 (25.1) 797 (26.3) 707 (18.7) 488 (13.0) 167 (11.6)

Any complication (ié'gg 142 (32.7) 316 (40.5) 653 (42.1) 1334 (46.8) 1554 (51.3) 1814 (47.9) 1730 (45.9) 654 (45.6)

2+ Total N (%) 41645 204 (0.5) 543 (1.3) 1306 (3.1) 3342 (8.0) 5767 (13.8) 10849 (26.1) 14428 (34.6) 5206 (12.5)

Systemic (I;?;; 37 (18.1) 110 (20.3) 268 (20.5) 697 (20.9) 1158 (20.1) 1985 (18.3) 2613 (18.1) 916 (17.6)

Renal t;:ef)’ 39 (19.1) 126 (23.2) 340 (26.0) 978 (29.3) 1762 (30.6) 3085 (28.4) 4084 (28.3) 1419 (27.3)

Gastrointestinal (fgie), 25 (12.3) 91 (16.8) 206 (15.8) 559 (16.7) 804 (13.9) 1054 (9.7) 1123 (7.8) 361 (6.9)

Cardiovascular (51'275; 12 (5.9) 36 (6.6) 133 (10.2) 380 (11.4) 817 (14.2) 1594 (14.7) 2308 (16.0) 845 (16.2)

Neurological 2(2.18:; 9 (4.4) 29 (5.3) 58 (4.4) 172 (5.1) 281 (4.9) 515 (4.7) 707 (4.9) 242 (4.6)

Respiratory (Z;’%f; 29 (14.2) 117 (21.5) 376 (28.8) 871 (26.1) 1374 (23.8) 1898 (17.5) 2108 (14.6) 733 (14.1)

Any complication 2(;?3:; 85 (41.7) 272 (50.1) 701 (53.7) 1900 (56.9) 3340 (57.9) 5923 (54.6) 7825 (54.2) 2792 (53.6)

Percentage values are column percentages.
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Supplementary table 3 - Specific complications stratified by age and presence of
comorbidity in adults admitted to hospital with severe COVID-19.

Age group (years)

Number of
_existing Total 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
comorbidities on
admission
0 Total N (%) 13421 839 (6.3) 1384 (10.3) 2077 (15.5) 2817 (21.0) 2255 (16.8) 1847 (13.8) 1623 (12.1) 579 (4.3)
Empyema (0112) 0(0.0) 1(0.1) 2(0.1) 2(0.1) 4(0.2) 2(0.1) 1(0.1) 0 (0.0)
ARDS (fé();;’ 43 (5.1) 150 (10.8) 390 (18.8) 574 (20.4) 511 (22.7) 306 (16.6) 110 (6.8) 21 (3.6)
Pneumothorax &5; 9(1.1) 12 (0.9) 26 (1.3) 42 (1.5) 44 (2.0) 21 (1.1) 2(0.1) 2(0.3)
Pleural effusion (Z’?Eg 19 (2.3) 38 (2.7) 87 (4.2) 113 (4.0) 113 (5.0) 89 (4.8) 53 (3.3) 24 (4.1)
Highly likely Bacterial 111
Pheumonia 0.8) 1(0.1) 6 (0.4) 23 (1.1) 39 (1.4) 21 (0.9) 19 (1.0) 2(0.1) 0(0.0)
Meningitis / Encephalitis (O‘g 5(0.6) 5(0.4) 6 (0.3) 6 (0.2) 9(0.4) 4(0.2) 4(0.2) 1(0.2)
Seizure (é%:; 6 (0.7) 16 (1.2) 17 (0.8) 23 (0.8) 14 (0.6) 11 (0.6) 13 (0.8) 1(0.2)
Stroke / Cerebrovascular 179
accident 1.3) 0 (0.0) 5(0.4) 16 (0.8) 25 (0.9) 41 (1.8) 41 (2.2) 45 (2.8) 6 (1.0)
Other neurological 94
complication ©.7) 1(0.1) 6 (0.4) 17 (0.8) 23(0.8) 22 (1.0) 8(0.4) 12 (0.7) 5(0.9)
Congestive heart failure (é?g 0(0.0) 5(0.4) 7(0.3) 14 (0.5) 16 (0.7) 23(1.2) 26 (1.6) 17 (2.9)
Endocarditis / Myocarditis 50
Pericarditis (0.4) 0 (0.0) 5(0.4) 10 (0.5) 8(0.3) 17 (0.8) 6 (0.3) 3(0.2) 1(0.2)
Myocarditis / Pericarditis (Oig 1(0.1) 3(0.2) 11 (0.5) 13 (0.5) 7(0.3) 2(0.1) 3(0.2) 0(0.0)
Cardiomyopathy (011:;) 0 (0.0) 1(0.1) 3(0.1) 2(0.1) 5(0.2) 1(0.1) 1(0.1) 0(0.0)
Cardiac arrhythmia (gz;s) 12 (1.4) 24 (1.7) 79 (3.8) 130 (4.6) 152 (6.7) 123 (6.7) 77 (4.7) 28 (4.8)
Cardiac ischaemia (Oig 0 (0.0) 7 (0.5) 7(0.3) 11 (0.4) 14 (0.6) 16 (0.9) 20 (1.2) 5(0.9)
Cardiac arrest (fig 6 (0.7) 6 (0.4) 32 (1.5) 50 (1.8) 48 (2.1) 63 (3.4) 43 (2.6) 10 (1.7)
Bloodstream Infection (ff) 3(0.4) 20 (1.4) 36 (1.7) 38 (1.3) 43 (1.9) 26 (1.4) 20 (1.2) 7(1.2)
Coagulation disorder / DIC (31133) 9(1.1) 34 (2.5) 62 (3.0) 80 (2.8) 74 (3.3) 53 (2.9) 23 (1.4) 8 (1.4)
Anaemia té%z) 51 (6.1) 108 (7.8) 174 (8.4) 278 (9.9) 251 (11.1) 176 (9.5) 109 (6.7) 45 (7.8)
Rhabdomyolysis / Myositis (0432) 2(0.2) 2(0.1) 8(0.4) 9(0.3) 4(0.2) 7(0.4) 6 (0.4) 4 (0.7)
Acute Kidney Injury (fgb;g 43 (5.1) 111 (8.0) 258 (12.4) 475 (16.9) 479 (21.2) 352 (19.1) 260 (16.0) 88 (15.2)
Gastrointestinal 78
haemorrhage ©6) 6 (0.7) 5 (0.4) 7(0.3) 16 (0.6) 19 (0.8) 7 (0.4) 14 (0.9) 4(0.7)
Pancreatitis (022) 5 (0.6) 9 (0.7) 4(0.2) 11 (0.4) 5(0.2) 5(0.3) 1(0.1) 2(0.3)
Deep Vein Thrombosis (O%l) 2(0.2) 6 (0.4) 11 (0.5) 26 (0.9) 20 (0.9) 9(0.5) 5(0.3) 2(0.3)
Pulmonary Embolism (f‘g 4(0.5) 18 (1.3) 44 (2.1) 74 (2.6) 51 (2.3) 31 (1.7) 16 (1.0) 2(0.3)
Liver Injury &fs;) 58 (6.9) 146 (10.5) 291 (14.0) 435 (15.4) 302 (13.4) 200 (10.8) 95 (5.9) 24 (4.1)
1 Total N (%) 17630 434 (2.5) 780 (4.4) 1550 (8.8) 2850 (16.2) 3029 (17.2) 3785 (21.5) 3767 (21.4) 1435 (8.1)
Empyema (0213) 0(0.0) 3(0.4) 2(0.1) 3(0.1) 6(0.2) 3(0.1) 3(0.1) 3(0.2)
ARDS (52503) 49 (11.3) 132 (16.9) 293 (18.9) 627 (22.0) 677 (22.4) 526 (13.9) 275 (7.3) 74 (5.2)
Pneumothorax éozfj 2 (0.5) 8 (1.0) 22 (1.4) 55 (1.9) 59 (1.9) 41 (1.1) 16 (0.4) 5(0.3)
Pleural effusion (:549) 10 (2.3) 34 (4.4) 56 (3.6) 129 (4.5) 187 (6.2) 217 (5.7) 226 (6.0) 100 (7.0)
Highly likely Bacterial 107
Pneumonia (0.6) 1(0.2) 5(0.6) 14 (0.9) 40 (1.4) 23(0.8) 19 (0.5) 4(0.1) 1(0.1)
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Age group (years)

Number of
_existing Total 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
comorbidities on
admission
Meningitis / Encephalitis (032?)’ 1(0.2) 3(0.4) 3(0.2) 6 (0.2) 10 (0.3) 7(0.2) 3(0.1) 0 (0.0)
Seizure &7(; 7 (1.6) 16 (2.1) 26 (1.7) 34 (1.2) 36 (1.2) 20 (0.5) 29 (0.8) 10 (0.7)
Stroke / Cerebrovascular 293
accident W) 2 (0.5) 3(0.4) 16 (1.0) 33(1.2) 55 (1.8) 81 (2.1) 76 (2.0) 27 (1.9)
Other neurological 262
complication (15) 9(2.1) 11 (1.4) 17 (1.1) 44 (1.5) 51 (1.7) 53 (1.4) 61 (1.6) 16 (1.1)
Congestive heart failure (]3_18(; 0(0.0) 5(0.6) 9 (0.6) 24 (0.8) 47 (1.6) 78 (2.1) 90 (2.4) 63 (4.4)
Endocarditis / Myocarditis 70
Pericarditis (0.4) 0(0.0) 8(1.0) 6 (0.4) 14 (0.5) 19 (0.6) 13 (0.3) 8(0.2) 2(0.1)
Myocarditis / Pericarditis (02?)’ 1(0.2) 2(0.3) 8(0.5) 8(0.3) 12 (0.4) 13 (0.3) 7(0.2) 2(0.1)
Cardiomyopathy (032‘; 0(0.0) 1(0.1) 5(0.3) 8(0.3) 5(0.2) 8(0.2) 6(0.2) 1(0.1)
Cardiac arrhythmia tgslz) 12 (2.8) 28 (3.6) 66 (4.3) 159 (5.6) 229 (7.6) 268 (7.1) 231 (6.1) 89 (6.2)
Cardiac ischaemia &'70&; 0(0.0) 5(0.6) 7(0.5) 23(0.8) 37(1.2) 45 (1.2) 43 (1.1) 16 (1.1)
Cardiac arrest (3661) 1(0.2) 16 (2.1) 27 (1.7) 87 (3.1) 96 (3.2) 98 (2.6) 95 (2.5) 41 (2.9)
Bloodstream Infection (fg;; 9(2.1) 19 (2.4) 34 (2.2) 58 (2.0) 61 (2.0) 53 (1.4) 48 (1.3) 14 (1.0)
Coagulation disorder / DIC (gzg) 12 (2.8) 22 (2.8) 51 (3.3) 106 (3.7) 126 (4.2) 96 (2.5) 56 (1.5) 20 (1.4)
Anaemia (52142) 34 (7.8) 92 (11.8) 173 (11.2) 351 (12.3) 419 (13.8) 407 (10.8) 380 (10.1) 156 (10.9)
Rhabdomyolysis / Myositis (O‘r:; 4(0.9) 1(0.1) 4(0.3) 9 (0.3) 7(0.2) 14 (0.4) 13 (0.3) 2(0.1)
Acute Kidney Injury (2142? 42 (9.7) 105 (13.5) 261 (16.8) 603 (21.2) 795 (26.2) 867 (22.9) 795 (21.1) 278 (19.4)
Gastrointestinal 187
haemorthage 1.1) 2 (0.5) 4(0.5) 21 (1.4) 29 (1.0) 38 (1.3) 29 (0.8) 41 (1.1) 23 (1.6)
Pancreatitis (O% 3(0.7) 7 (0.9) 10 (0.6) 17 (0.6) 14 (0.5) 8(0.2) 7(0.2) 1(0.1)
Deep Vein Thrombosis (3062) 0 (0.0) 2(0.3) 14 (0.9) 19 (0.7) 26 (0.9) 26 (0.7) 13 (0.3) 2(0.1)
Pulmonary Embolism (5651) 6 (1.4) 6 (0.8) 31(2.0) 50 (1.8) 64 (2.1) 51 (1.3) 47 (1.2) 6 (0.4)
Liver Injury (355(‘; 48 (11.1) 105 (13.5) 220 (14.2) 430 (15.1) 425 (14.0) 351 (9.3) 205 (5.4) 75 (5.2)
2+ Total N (%) 41645 204 (0.5) 543 (1.3) 1306 (3.1) 3342 (8.0) 5767 (13.8) 10849 (26.1) 14428 (34.6) 5206 (12.5)
Empyema (0517) 0(0.0) 0(0.0) 2(0.2) 8(0.2) 10 (0.2) 11 (0.1) 18 (0.1) 8(0.2)
ARDS (ftln;; 23 (11.3) 106 (19.5) 314 (24.0) 709 (21.2) 1043 (18.1) 1242 (11.4) 1108 (7.7) 325 (6.2)
Pneumothorax (3172) 1(0.5) 9(1.7) 21 (1.6) 46 (1.4) 75 (1.3) 77 (0.7) 64 (0.4) 19 (0.4)
Pleural effusion ?302? 8(3.9) 25 (4.6) 85 (6.5) 214 (6.4) 416 (7.2) 743 (6.8) 1085 (7.5) 430 (8.3)
Highly likely Bacterial 141
PreUmOnia. 03) 1(0.5) 3(0.6) 15 (1.1) 24 (0.7) 37 (0.6) 37 (0.3) 21(0.1) 3(0.1)
Meningitis / Encephalitis (0822) 1(0.5) 0 (0.0) 12 (0.9) 15 (0.4) 23 (0.4) 9(0.1) 20 (0.1) 2(0.0)
Seizure (5435) 6 (2.9) 16 (2.9) 24 (1.8) 77 (2.3) 83 (1.4) 152 (1.4) 150 (1.0) 37(0.7)
Stroke / Cerebrovascular 731
accldent L8) 1(0.5) 7(1.3) 16 (1.2) 46 (1.4) 117 (2.0) 187 (1.7) 264 (1.8) 93 (1.8)
Other neurological 856
complication 2.1) 4(2.0) 8 (1.5) 19 (1.5) 63 (1.9) 90 (1.6) 214 (2.0) 331 (2.3) 127 (2.4)
Congestive heart failure 2%(; 0(0.0) 6 (1.1) 27 (2.1) 78 (2.3) 214 (3.7) 506 (4.7) 913 (6.3) 356 (6.8)
Endocarditis / Myocarditis 142
Pericarditis 03) 2 (1.0) 2 (0.4) 9(0.7) 18 (0.5) 27 (0.5) 43 (0.4) 39 (0.3) 2(0.0)
Myocarditis / Pericarditis (0927) 1(0.5) 2(0.4) 6 (0.5) 11 (0.3) 19 (0.3) 26 (0.2) 22 (0.2) 10 (0.2)
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Age group (years)

Number of
_existing Total 19-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
comorbidities on
admission
Cardiomyopathy (323‘; 0(0.0) 2(0.4) 7(0.5) 12 (0.4) 18 (0.3) 31(0.3) 42 (0.3) 12 (0.2)
Cardiac arrhythmia 3(3517) 8(3.9) 22 (4.1) 74 (5.7) 210 (6.3) 438 (7.6) 824 (7.6) 1128 (7.8) 393 (7.5)
Cardiac ischaemia (1383 0(0.0) 1(02) 11(0.8) 49 (1.5) 97 (1.7) 204 (1.9) 261 (1.8) 115 (2.2)
Cardiac arrest 2783)’ 1(05) 10 (L.8) 31 (2.4) 99 (3.0) 185 (3.2) 327 (3.0) 377 (2.6) 143 (2.7)
Bloodstream Infection (fzt_g 3(L5) 12(2.2) 30 (2.3) 51 (L5) 109 (1.9) 151 (1.4) 203 (1.4) 67 (1.3)
Coagulation disorder / DIC g‘g 5(2.5) 19 (3.5) 55 (4.2) 161 (4.8) 202 (3.5) 288 (2.7) 361 (2.5) 107 (2.1)
Anaemia (fstg 33(16.2) 97(17.9)  226(17.3)  586(17.5) 991 (17.2) 1692 (15.6) 2232 (15.5) 783 (15.0)
Rhabdomyolysis / Myositis (éfig 2(L0) 3(06) 2(02) 15 (0.4) 18 (0.3) 35(0.3) 58 (0.4) 33(0.6)
Acute Kidney Injury ggaﬁ 39(19.1) 126 (232) 340 (26.0)  978(29.3) 1762(30.6) 3085 (28.4) 4084 (28.3) 1419 (27.3)
Gastrointestinal 581
haemorhage 0 2(1.0) 8 (L.5) 12 (0.9) 40 (1.2) 80 (1.4) 141 (1.3) 224 (1.6) 74 (1.4)
Pancreatitis (33’; 3(L5) 10 (1.8) 13 (1.0) 25 (0.7) 26 (0.5) 26 (0.2) 29 (0.2) 6(0.1)
Deep Vein Thrombosis (52&_3 1(0.5) 7(1.3) 5 (0.4) 40 (1.2) 37 (0.6) 52 (0.5) 66 (0.5) 20 (0.4)
Pulmonary Embolism (fgzi 3(L5) 4(0.7) 26 (2.0) 76 (2.3) 101 (1.8) 130 (1.2) 120 (0.8) 26 (0.5)
Liver Injury 3(2883)‘ 22 (10.8) 81(14.9) 194 (149) 530 (15.9) 733 (12.7) 922 (8.5) 915 (6.3) 286 (5.5)

Percentage values are column percentages.

ARDS - Acute Respiratory Distress Syndrome, DIC — Disseminated Intravascular Coagulation.
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Supplementary table 4 - Outcomes by organ specific complications in adults admitted to
hospital with severe COVID-19 who survived.

Total numbegoo$zﬁéz?;i§xperiencing Organ-specific level complications®
Total patients Any complication Systemic Renal Gastrointestinal Cardiovascular Neurological Respiratory
Total N (%) 50105 21784 (43.5) 7423 (14.8) 10059 (20.1) 4837 (9.7) 4035 (8.1) 1880 (3.8) 7028 (14.0)
c’;‘;;'iscs?gﬁ No 43153 (87.4) 16853 (77.4) 5557 (74.9) 7467 (74.3) 3233 (66.9) 3020 (74.8) 1461 (77.7) 3616 (51.5)
Yes 6242 (12.6) 4926 (22.6) 1866 (25.1) 2589 (25.7) 1602 (33.1) 1015 (25.2) 419 (22.3) 3410 (48.5)
A”\f;g:;:gi No 45825 (93.0) 18630 (85.6) 6067 (81.8) 8271 (82.3) 3728 (77.2) 3275(81.2)  1533(81.5) 4498 (64.0)
Yes 3472 (7.0) 3130 (14.4) 1352 (18.2) 1773 (17.7) 1104 (22.8) 758 (18.8) 347 (18.5) 2529 (36.0)
Any non-
invasive  No 42350 (87.2) 17255 (80.1) 5917 (80.3) 7738 (77.8) 3568 (74.6) 3184 (79.6) 1566 (84.3) 4232 (60.6)
ventilation
Yes 6206 (12.8) 4296 (19.9) 1454 (19.7) 2207 (22.2) 1218 (25.4) 817 (20.4) 291 (15.7) 2748 (39.4)
Anyoxygen  No 15507 (31.8) 4892 (22.6) 1748 (23.7) 1942 (19.4) 940 (19.5) 888 (22.2) 580 (31.1) 627 (8.9)
Yes 33310 (68.2) 16760 (77.4) 5642 (76.3) 8061 (80.6) 3873 (80.5) 3120 (77.8)  1285(68.9) 6379 (91.1)

Percentage values are column percentages. § = Denominator is number of non-missing observations for each organ system.
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Supplementary table 5 - Outcomes by organ specific complications in adults admitted to
hospital with severe COVID-19 who died.

Total number of pgtiems experiencing Organ-specific level complications®
complications
Total . Any Systemic Renal Gastrointestinal Cardiovascular Neurological Respiratory
complication

Total N (%) 23092 14583 (63.2) 4472 (19.4) 7693 (33.3) 3064 (13.3) 4938 (21.4) 1235 (5.3) 6458 (28.0)
Cfg;'iscs?;ﬁ No 18972 (83.3) 11239 (77.1) 3247 (72.6) 5525 (71.8) 1906 (62.2) 3620 (73.3) 985 (79.8) 3856 (59.7)
Yes 3792 (16.7) 3341 (22.9) 1224 (27.4) 2166 (28.2) 1158 (37.8) 1318 (26.7) 249 (20.2) 2602 (40.3)
A”:;;;;St:gf] No 20063 (88.3) 12080 (82.9) 3489 (78.1) 5991 (77.9) 2087 (68.2) 3911 (79.2) 1040 (84.2) 4311 (66.8)
Yes 2650 (11.7) 2489 (17.1) 978 (21.9) 1698 (22.1) 973 (31.8) 1026 (20.8) 195 (15.8) 2141 (33.2)

Any non-
invasive No 17685 (79.3) 10947 (76.1) 3311(74.8) 5623 (73.9) 2117 (70.0) 3678 (75.1) 1000 (81.8) 4100 (64.2)

ventilation
Yes 4621 (20.7) 3445 (23.9) 1113 (25.2) 1987 (26.1) 906 (30.0) 1217 (24.9) 222 (18.2) 2290 (35.8)
Any oxygen No 2145 (9.5) 1079 (7.4) 331 (7.4) 528 (6.9) 213 (7.0) 302 (6.1) 157 (12.8) 211 (3.3)
Yes 20385 (90.5) 13421 (92.6) 4120(92.6) 7128 (93.1) 2832 (93.0) 4624 (93.9) 1073 (87.2) 6219 (96.7)

Percentage values are column percentages. § = Denominator is number of non-missing observations for each organ system.

Supplement — Page 10



Supplementary table 6 - Effect of complications on survival (adjusted Cox proportional
hazards models) for figure 3B
Supplementary table 6A - Any complication

Dependent:
Survival
(mortality)

HR (univariable)

HR (multivariable)

Any complication

Age on admission

Sex at Birth

Deprivation

No
Yes
19-29
30-39

40-49

50-59

60-69

70-79

80-89

90+

Female

Male
1
2

37839 (100.0)
36662 (100.0)
1477 (100.0)
2707 (100.0)

4930 (100.0)
9003 (100.0)
11035 (100.0)
16445 (100.0)
19771 (100.0)

7204 (100.0)
31733 (100.0)
40648 (100.0)
10347 (100.0)
12775 (100.0)

15712 (100.0)
15880 (100.0)

17845 (100.0)

1.91 (1.86-1.97,
p<0.001)

1.82 (1.25-2.64,
p=0.002)
3.22 (2.29-4.53,
p<0.001)

6.24 (4.48-8.68,
p<0.001)

11.72 (8.43-
16.27, p<0.001)

18.38 (13.25-
25.51, p<0.001)
23.49 (16.93-
32.59, p<0.001)

27.63 (19.89-
38.36, p<0.001)

1.23 (1.20-1.27,
p<0.001)

1.00 (0.96-1.05,
p=0.965)

0.99 (0.95-1.04,
p=0.743)
0.95 (0.91-1.00,
p=0.039)

0.93 (0.89-0.97,
p=0.001)

1.74 (1.64-1.84,
p<0.001)

1.68 (1.22-2.31,
p=0.002)
2.78 (1.97-3.94,
p<0.001)

5.26 (3.79-7.29,
p<0.001)

9.68 (6.99-13.40,
p<0.001)

15.44 (11.07-
21.54, p<0.001)

20.15 (14.56-
27.89, p<0.001)

24.73 (17.77-
34.40, p<0.001)

1.30 (1.26-1.33,
p<0.001)

1.03 (0.97-1.08,
p=0.348)

1.06 (0.99-1.12,
p=0.074)
1.07 (1.01-1.13,
p=0.033)

1.09 (1.03-1.15,
p=0.002)
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Supplementary table 6B - Systemic complications

Dependent:
Survival
(mortality)

HR (univariable)

HR (multivariable)

Systemic
Complication

Age on admission

Sex at Birth

Deprivation

No

Yes
19-29
30-39

40-49

50-59

60-69

70-79

80-89

90+

Female

Male
1
2

62531 (100.0)

11970 (100.0)
1477 (100.0)
2707 (100.0)

4930 (100.0)
9003 (100.0)
11035 (100.0)
16445 (100.0)
19771 (100.0)

7204 (100.0)
31733 (100.0)
40648 (100.0)
10347 (100.0)
12775 (100.0)

15712 (100.0)
15880 (100.0)

17845 (100.0)

1.27 (1.23-1.31,
p<0.001)

1.82 (1.25-2.64,
p=0.002)

3.22 (2.29-4.53,
p<0.001)

6.24 (4.48-8.68,
p<0.001)

11.72 (8.43-
16.27, p<0.001)

18.38 (13.25-
25.51, p<0.001)

23.49 (16.93-
32.59, p<0.001)

27.63 (19.89-
38.36, p<0.001)

1.23 (1.20-1.27,
p<0.001)

1.00 (0.96-1.05,
p=0.965)

0.99 (0.95-1.04,
p=0.743)
0.95 (0.91-1.00,
p=0.039)

0.93 (0.89-0.97,
p=0.001)

1.20 (1.15-1.26,
p<0.001)

1.75 (1.27-2.42,
p=0.001)

3.00 (2.12-4.26,
p<0.001)

5.79 (4.17-8.04,
p<0.001)

10.87 (7.84-
15.07, p<0.001)

17.25 (12.36-
24.09, p<0.001)

22.50 (16.24-
31.18, p<0.001)

27.61 (19.83-
38.43, p<0.001)

1.34 (1.30-1.38,
p<0.001)

1.03 (0.98-1.08,
p=0.281)

1.06 (1.00-1.12,
p=0.059)
1.07 (1.02-1.13,
p=0.012)

1.09 (1.04-1.15,
p=0.001)
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Supplementary table 6C - Renal complications/ acute kidney injury

Dependent:
Survival
(mortality)

HR (univariable)

HR (multivariable)

Renal
complication

Age on admission

Sex at Birth

Deprivation

No

Yes
19-29
30-39

40-49

50-59

60-69

70-79

80-89

90+

Female

Male
1
2

56691 (100.0)

17810 (100.0)
1477 (100.0)
2707 (100.0)

4930 (100.0)
9003 (100.0)
11035 (100.0)
16445 (100.0)
19771 (100.0)

7204 (100.0)
31733 (100.0)
40648 (100.0)
10347 (100.0)
12775 (100.0)

15712 (100.0)
15880 (100.0)

17845 (100.0)

1.68 (1.64-1.73,
p<0.001)

1.82 (1.25-2.64,
p=0.002)

3.22 (2.29-4.53,
p<0.001)

6.24 (4.48-8.68,
p<0.001)

11.72 (8.43-
16.27, p<0.001)

18.38 (13.25-
25.51, p<0.001)

23.49 (16.93-
32.59, p<0.001)

27.63 (19.89-
38.36, p<0.001)

1.23 (1.20-1.27,
p<0.001)

1.00 (0.96-1.05,
p=0.965)

0.99 (0.95-1.04,
p=0.743)
0.95 (0.91-1.00,
p=0.039)

0.93 (0.89-0.97,
p=0.001)

1.49 (1.42-1.55,
p<0.001)

1.74 (1.26-2.39,
p=0.001)

2.92 (2.06-4.14,
p<0.001)

5.53 (3.99-7.68,
p<0.001)

10.22 (7.37-
14.17, p<0.001)

16.24 (11.63-
22.67, p<0.001)

21.16 (15.27-
29.32, p<0.001)

26.05 (18.70-
36.27, p<0.001)

1.31 (1.27-1.35,
p<0.001)

1.03 (0.98-1.08,
p=0.317)

1.05 (0.99-1.11,
p=0.089)
1.06 (1.00-1.12,
p=0.046)

1.08 (1.02-1.13,
p=0.006)
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Supplementary table 6D - Gastrointestinal and liver complications

Dependent:
Survival
(mortality)

HR (univariable)

HR (multivariable)

Gastrointestinal
or liver
complication

Age on admission

Sex at Birth

Deprivation

No

Yes
18-29
30-39

40-49

50-59

60-69

70-79

80-89

90+

Female

Male
1
2

66464 (100.0)

8037 (100.0)
1477 (100.0)
2707 (100.0)

4930 (100.0)
9003 (100.0)
11035 (100.0)
16445 (100.0)
19771 (100.0)

7204 (100.0)
31733 (100.0)
40648 (100.0)
10347 (100.0)
12775 (100.0)

15712 (100.0)
15880 (100.0)

17845 (100.0)

1.28 (1.23-1.33,
p<0.001)

1.82 (1.25-2.64,
p=0.002)

3.22 (2.29-4.53,
p<0.001)

6.24 (4.48-8.68,
p<0.001)

11.72 (8.43-
16.27, p<0.001)
18.38 (13.25-
25.51, p<0.001)
23.49 (16.93-
32.59, p<0.001)

27.63 (19.89-
38.36, p<0.001)

1.23 (1.20-1.27,
p<0.001)

1.00 (0.96-1.05,
p=0.965)

0.99 (0.95-1.04,
p=0.743)
0.95 (0.91-1.00,
p=0.039)

0.93 (0.89-0.97,
p=0.001)

1.50 (1.44-1.57,
p<0.001)

1.74 (1.26-2.39,
p=0.001)

2.97 (2.10-4.20,
p<0.001)

5.71 (4.12-7.92,
p<0.001)

10.85 (7.84-
15.02, p<0.001)
17.54 (12.58-
24.45, p<0.001)
23.15 (16.73-
32.03, p<0.001)

28.46 (20.46-
39.59, p<0.001)

1.33 (1.29-1.37,
p<0.001)

1.03 (0.98-1.08,
p=0.292)

1.06 (1.00-1.12,
p=0.052)
1.08 (1.02-1.14,
p=0.011)

1.09 (1.04-1.15,
p=0.001)
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Supplementary table 6E - Cardiovascular complications

Dependent:
Survival
(mortality)

HR (univariable)

HR (multivariable)

Cardiovascular
complication

Age on admission

Sex at Birth

Deprivation

No

Yes
19-29
30-39

40-49

50-59

60-69

70-79

80-89

90+

Female

Male
1
2

65498 (100.0)

9003 (100.0)
1477 (100.0)
2707 (100.0)

4930 (100.0)
9003 (100.0)
11035 (100.0)
16445 (100.0)
19771 (100.0)

7204 (100.0)
31733 (100.0)
40648 (100.0)
10347 (100.0)
12775 (100.0)

15712 (100.0)
15880 (100.0)

17845 (100.0)

2.32 (2.25-2.39,
p<0.001)

1.82 (1.25-2.64,
p=0.002)

3.22 (2.29-4.53,
p<0.001)

6.24 (4.48-8.68,
p<0.001)

11.72 (8.43-
16.27, p<0.001)

18.38 (13.25-
25.51, p<0.001)

23.49 (16.93-
32.59, p<0.001)

27.63 (19.89-
38.36, p<0.001)

1.23 (1.20-1.27,
p<0.001)

1.00 (0.96-1.05,
p=0.965)

0.99 (0.95-1.04,
p=0.743)
0.95 (0.91-1.00,
p=0.039)

0.93 (0.89-0.97,
p=0.001)

1.98 (1.85-2.11,
p<0.001)

1.74 (1.26-2.39,
p=0.001)

2.93 (2.07-4.15,
p<0.001)
5.57 (4.02-7.73,
p<0.001)

10.23 (7.38-
14.17, p<0.001)

16.11 (11.55-
22.48, p<0.001)

20.85 (15.05-
28.88, p<0.001)

25.50 (18.34-
35.45, p<0.001)

1.32 (1.28-1.36,
p<0.001)

1.03 (0.98-1.09,
p=0.219)

1.06 (1.00-1.12,
p=0.053)
1.07 (1.02-1.14,
p=0.012)

1.10 (1.05-1.16,
p<0.001)
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Supplementary table 6F - Neurological complications

Dependent:
Survival
(mortality)

HR (univariable)

HR (multivariable)

Neurological
complication

Age on admission

Sex at Birth

Deprivation

No

Yes
19-29
30-39

40-49

50-59

60-69

70-79

80-89

90+

Female

Male
1
2

71340 (100.0)

3161 (100.0)
1477 (100.0)
2707 (100.0)

4930 (100.0)
9003 (100.0)
11035 (100.0)
16445 (100.0)
19771 (100.0)

7204 (100.0)
31733 (100.0)
40648 (100.0)
10347 (100.0)
12775 (100.0)

15712 (100.0)
15880 (100.0)

17845 (100.0)

1.29 (1.22-1.37,
p<0.001)

1.82 (1.25-2.64,
p=0.002)

3.22 (2.29-4.53,
p<0.001)

6.24 (4.48-8.68,
p<0.001)

11.72 (8.43-
16.27, p<0.001)

18.38 (13.25-
25.51, p<0.001)

23.49 (16.93-
32.59, p<0.001)

27.63 (19.89-
38.36, p<0.001)

1.23 (1.20-1.27,
p<0.001)

1.00 (0.96-1.05,
p=0.965)

0.99 (0.95-1.04,
p=0.743)
0.95 (0.91-1.00,
p=0.039)

0.93 (0.89-0.97,
p=0.001)

1.21 (1.13-1.29,
p<0.001)

1.76 (1.28-2.43,
p=0.001)

3.03 (2.13-4.29,
p<0.001)
5.84 (4.21-8.11,
p<0.001)

10.99 (7.93-
15.24, p<0.001)

17.42 (12.48-
24.31, p<0.001)

22.70 (16.38-
31.44, p<0.001)

27.85 (20.00-
38.77, p<0.001)

1.34 (1.31-1.38,
p<0.001)

1.03 (0.98-1.08,
p=0.287)

1.06 (1.00-1.12,
p=0.060)
1.07 (1.01-1.13,
p=0.014)

1.09 (1.03-1.14,
p=0.001)

Supplement — Page 16



Supplementary table 6G - Respiratory complications

Dependent:
Survival
(mortality)

HR (univariable)

HR (multivariable)

Respiratory
complication

Age on admission

Sex at Birth

Deprivation

No

Yes
19-29
30-39

40-49

50-59

60-69

70-79

80-89

90+

Female

Male
1
2

60982 (100.0)

13519 (100.0)
1477 (100.0)
2707 (100.0)

4930 (100.0)
9003 (100.0)
11035 (100.0)
16445 (100.0)
19771 (100.0)

7204 (100.0)
31733 (100.0)
40648 (100.0)
10347 (100.0)
12775 (100.0)

15712 (100.0)
15880 (100.0)

17845 (100.0)

1.89 (1.83-1.94,
p<0.001)

1.82 (1.25-2.64,
p=0.002)

3.22 (2.29-4.53,
p<0.001)

6.24 (4.48-8.68,
p<0.001)

11.72 (8.43-
16.27, p<0.001)

18.38 (13.25-
25.51, p<0.001)

23.49 (16.93-
32.59, p<0.001)

27.63 (19.89-
38.36, p<0.001)

1.23 (1.20-1.27,
p<0.001)

1.00 (0.96-1.05,
p=0.965)

0.99 (0.95-1.04,
p=0.743)
0.95 (0.91-1.00,
p=0.039)

0.93 (0.89-0.97,
p=0.001)

2.15 (2.04-2.27,
p<0.001)

1.65 (1.20-2.27,
p=0.002)

2.67 (1.89-3.78,
p<0.001)
5.12 (3.70-7.10,
p<0.001)

9.71 (7.01-13.45,
p<0.001)

16.45 (11.80-
22.92, p<0.001)

22.33 (16.15-
30.89, p<0.001)

27.49 (19.78-
38.21, p<0.001)

1.31 (1.27-1.35,
p<0.001)

1.03 (0.98-1.08,
p=0.209)

1.05 (0.99-1.11,
p=0.135)
1.07 (1.01-1.13,
p=0.022)

1.10 (1.04-1.16,
p<0.001)
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Effect of complications on odds of critical care admission (adjusted logistic

regression models) for figure 3C
Supplementary table 6H - Any complication

Dependent: OR

Critical Care No Yes (univariable) OR (multilevel)
Admission

_Any No 33809 (95.1) 1760 (4.9) i -
complication

5.61 (5.31- 7.25 (6.83-

ves  27937(774)  8155(22.6) o p<C§.001) 7.69 p<(§.001)

Age on 1929 1241 (85.8) 205 (14.2) i -
admission

1.60 (1.34- 1.33 (L.10-

30-39 2101 (79.1) 555(20.9) 4 g1 p<C§.001) 1.61 p=(§.004)

2.13 (1.82- 1.57 (1.32-

40-49 3596 (74.0) 1264 (26.0) ., p<é.001) 188 p<(§.001)

2.39 (2.05- 1.63 (1.38-

50-59 6389 (7L7) 2521 (283) , o p<é.001) Lo p<(§.001)

2.03 (1.75- 1.24 (1.04-

60-69 8166 (749)  2740(251) p<(§.001) La7 p=(§.01 )

0.83 (0.71- 0.47 (0.39-

7079 14285(87.9) 1960 (121) o p:é.019) 056 p<é.001)

0.18 (0.15- 0.10 (0.08-

80-89 18964 (97.1) 567(2.9) (21 p<(§.001) 0.12 p<(§.001)

0.09 (0.07- 0.05 (0.04-

90+ 7004 (98.6) 103(14) 411 p<0.001) 0.07, p<0.001)

Sex at Birth Female 28230 (90.1) 3100 (9.9) - -

1.85 (1.77- 1.49 (1.42-

Male 33348 (83.1)  6792(169) . p<(§.001) = p<(§.001)

Deprivation 1 8747 (86.2) 1401 (13.8) - -

0.94 (0.88- 0.86 (0.79-

2 10923(86.9)  1653(13.1) ) p=(§.146) 0.94 p=C§.001)

0.99 (0.92- 0.89 (0.82-

3 13352(86.3)  2115(13.7) 4 g p=(§.765) 0.98 p=C§.012)

1.09 (1.02- 0.89 (0.82-

4 13360(85.1) 2340 (14.9) .- p=(§.01 D 087 p=C§.011)

0.98 (0.91- 0.78 (0.72-

5 15352(86.5)  2405(135) 4 45 p=(§.540) 0.85 p<C§.001)
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Supplementary table 61 - Systemic complications

Dgpendent: OR _

Crltlcal_ Cr_;\re No Yes (univariable) OR (multilevel)
Admission

o mséfg:trlno'g No 53004 (88.5) 6875 (11.5) - -
Yes 8742 (74.2) 3040 (25.8) 2.812,'2%.268% 3.33?,';13%.2685
o rﬁ%iigg 19-29 1241 (85.8) 205 (14.2) - -
o3 zomsy  ssees) RS el
40-49 3596 (74.0) 1264 (26.0) 2.512,';1)%.168% ) 181"5)1&10'8%
50-59 6389 (71.7) 2521 (28.3) 2.802,'§2(§.ng% 5 412,'82(51(55‘115
60-69 8166 (74.9) 2740 (25.1) 2.382,'3%.168% 2.001,';%.163%
70-79 14285 (87.9) 1960 (12.1) 0.97? 'gié%gi 0.810"3%%8%
80-89 18964 (97.1) 567 (2.9) 0.23;%.%(%% 0. lg'éié%é%
or  Toveemg sy o PRS00
Sex at Birth Female 28230 (90.1) 3100 (9.9) - -
Male 33348 (831)  6792(169) 41,'225.1635 1o 41,'2%.168%
Deprivation 1 8747 (86.2) 1401 (13.8) - -
2 10923 (86.9) 1653 (13.1) 1.02'21(591'32; 0.98'?)%963;
3 13352 (86.3) 2115 (13.7) 1.05'2%97'253 0_98?-325%235
4 13360 (85.1) 2340 (14.9) 1.171,'2%.1684215 0_95,"% é%ggi
s e 2osuss) PR 28207
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Supplementary table 6J - Renal complications/ acute kidney injury

Dgpendent: OR _

Crltlcal_ Cr_;\re No Yes (univariable) OR (multilevel)
Admission

Comp"fa‘iir(‘)?" No 48812 (90.3) 5238 (9.7) - -
Yes 12934 (73.4) 4677 (26.6) 3.523:'315.363% 4_5; ';3;%.46%&115
o rﬁ%iigg 19-29 1241 (85.8) 205 (14.2) - -
039 201091 555209 1 0ig00T) 174, pe0.00)
40-49 3596 (74.0) 1264 (26.0) 2.512,';1)%.168% 2.061,';;1(51635
50-59 6389 (71.7) 2521 (28.3) 2.802,'§2(§.ng% 21 41,'?)%.168‘115
60-69 8166 (74.9) 2740 (25.1) 2.382,'3%.168% 1 651"3%.10%%
70-79 14285 (87.9) 1960 (12.1) 97? 'gié%gi 0.6 f’ '21&%3%
80-89 18964 (97.1) 567 (2.9) . 2f 'éié%é% 0.1 f’ 'éié%é%
or  Tooaess) a3 o SO0 095008
Sex at Birth Female 28230 (90.1) 3100 (9.9) - -
Male 33348 (831)  6792(169) 41,'225.1635 1.591,';5)ic§.163‘115
Deprivation 1 8747 (86.2) 1401 (13.8) - -
2 10923 (86.9) 1653 (13.1) 1.02'21(591'32; 0.970,?1%%335
3 13352 (86.3) 2115 (13.7) 1.05'2%97'253 0.970,'?)%9651%
4 13360 (85.1) 2340 (14.9) 1.171,'2%.1624215 0.970,';?25%8;
s i@ aespan | IR0 0RO

Supplement — Page 20



Supplementary table 6K - Gastrointestinal and liver complications

Dependent: OR

Critical Care No Yes (univariable) OR (multilevel)
Admission
Gastrointestinal

orliver  No 56625 (88.8) 7173 (11.2) - -
complication

4.23 (4.01- 3.52 (3.32-

Yes  5121(651)  2742(34.9) 445 p<(§.001) 3.74 p<o(.001)
Age on

admiscion 1929 1241(85.8) 205 (14.2) - -

1.60 (1.34- 1.45 (1.21-

30-39  2101(79.1) 555(20.9) 4 91 p<(§.001) 1.75 p<0(.001)

2.13 (1.82- 1.84 (1.56-

40-49 3596 (74.0) 1264 (26.0) 5 5p <(§_001) 210 p<0(.001)

2.39 (2.05- 2.08 (1.77-

50-59 6389 (71.7) 2521 (28.3) 50y <(§_001) - p<(§.001)

2.03 (1.75- 1.82 (1.55-

60-69 8166 (74.9) 2740 (25.1) 5457y <(§_001) 214 p<(§.001)

0.83 (0.71- 0.77 (0.65-

70-79 14285 (87.9) 1960 (121) o p=(§.019) 0.90 p=(§.001)

0.18 (0.15- 0.18 (0.15-

80-89 18964 (97.1) 567(29) (21 p<(§.001) 0.21 p<(§.001)

0.09 (0.07- 0.09 (0.07-

90+ 7004 (98.6) 103 (1.4) 11, p<0.001) 0.12, p<0.001)

SexatBith €M 58530 (90.1) 3100 (9.9) ; ;

1.85 (1.77- 1.56 (1.48-

Male 33348 (83.1) 6792 (16.9) 1 g, 0 <(§_001) 1631 <(§.001)

Deprivation 1 8747 (86.2) 1401 (13.8) - -

0.94 (0.88- 0.89 (0.82-

2 10923(86.9)  1653(13.1) 44 p=o(.146) 0.97 p=(§.009)

0.99 (0.92- 0.93 (0.86-

3 13352(86.3)  2115(13.7) 4 o6 p=o(.765) 1.01 p=(§.096)

1.09 (1.02- 0.94 (0.87-

4 13360 (85.1)  2340(14.9) 4 47 p=(§.014) 1.03 p=(§.170)

0.98 (0.91- 0.85 (0.78-

5 15352 (86.5) 2405 (13:5) 4 o5 p=(§.540) 0.92 p<(§.001)
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Supplementary table 6L - Cardiovascular complications

Dgpendent: OR _

Crltlcal_ Cr_;\re No Yes (univariable) OR (multilevel)
Admission

Cacrg'r?]‘éﬁingr: No 55139 (87.9) 7619 (12.1) i i
Yes 6607 (742)  2296(258) 652,';53%.268% 3.852%.3633
o rﬁ%iigg 19-29 1241 (85.8) 205 (14.2) - -
039 201(091) 555209 o1 000601 178, pe0.00D)
40-49 3596 (74.0) 1264 (26.0) 2.512,';1)%.168% , 161,'?2(5168‘115
50-59 6389 (71.7) 2521 (28.3) 2.802,'§2(§.ng% 2.372"8%.10'53
60-69 8166 (74.9) 2740 (25.1) 2.382,'3%.1683 1.911,'33(5168%
70-79 14285 (87.9) 1960 (12.1) 0.97? 'gié%gi 0.7 f’ 'gié%g%
80-89 18964 (97.1) 567 (2.9) 0.21? 'éié%é% 0. 13;%.06%;
9+ 7004(986) 103014 51102001 009, ped.ooD
Sex at Birth Female 28230 (90.1) 3100 (9.9) - -
Male 33348 (83.1)  6792(169) 41,'225.1635 1.691,'?)%.1(58%
Deprivation 1 8747 (86.2) 1401 (13.8) - -
2 10923 (86.9) 1653 (13.1) 1.02? 'giéﬁg 0.970,?1%%35
3 13352 (86.3) 2115 (13.7) 1.06? 'gié%gg 1.0(;)"3%%325
4 13360 (85.1) 2340 (14.9) 1.171,'2%.1684215 1 08 'gié%ggi
5 15352 (86.5) 2405 (13.5) 1.050"?)%95'%; 0.98'3%?65%
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Supplementary table 6M - Neurological complications

Dgpendent: OR _

Crltlcal_ Cr_;\re No Yes (univariable) OR (multilevel)
Admission

E:#L?.lggtlﬁ)?\l No 59321 (86.5) 9264 (13.5) - -
Yes  2425(788) 651212 ;g3 000 208, peo.oon
o rﬁ%iigg 19-29 1241 (85.8) 205 (14.2) - -
o3 zoimsy  ssees) RS IeL
40-49 3596 (74.0) 1264 (26.0) 2.512,';1)%.168% 2.261,.?)%.10.83
50-59 6389 (71.7) 2521 (28.3) 2.802,'§2(§.ng% 2.552,'%)1(5168%
60-69 8166 (74.9) 2740 (25.1) 2.382,'3%.168% 5 171,'?)2(5168%
70-79 14285 (87.9) 1960 (12.1) 0.97? 'gié%gi 0.85';%%8‘115
80-89 18964 (97.1) 567 (2.9) 0.23;%.%(%% 0.23'%)1&%%‘115
or  Toveem sy o PR  P09CO
Sex at Birth Female 28230 (90.1) 3100 (9.9) - -
Male 33348 (831)  6792(169) 41,'225.1635 1.73%2%.%85
Deprivation 1 8747 (86.2) 1401 (13.8) - -
2 10923 (86.9) 1653 (13.1) 1.02'21(591'32; 0.970"3%%%5
3 13352 (86.3) 2115 (13.7) 1.05'2%97'253 1.0(;)"3%%2;
4 13360 (85.1) 2340 (14.9) 1.171,'2%.162421; 1 oz‘?'ﬁiéi‘i‘ii
s e 2osuss) PR IS0
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Supplementary table 6N - Respiratory complications

Dependent: OR

Critical Care No Yes (univariable) OR (multilevel)
Admission
Respiratory

complication No 54321 (93.2) 3986 (6.8) - -

10.88 (10.38-  12.48 (11.81-

Yes 7425 (55.6) 5929 (44.4) 11.41, 13.18,

p<0.001) p<0.001)
Age on

admission 19-29 1241 (85.8) 205 (14.2) - -

1.60 (1.34- 1.28 (1.05-

30-39 2101 (79.1) 555 (20.9) 191 p<(§.001) 156 p=(§.015)

2.13 (1.82- 1.40 (1.17-

40-49 3596 (74.0) 1264 (26.0) 251 p<(§.001) 168 p<(§.001)

2.39 (2.05- 1.56 (1.31-

50-59 6389 (71.7) 2521 (28.3) 580 p<(§.001) 186 p<(§.001)

2.03 (1.75- 1.27 (1.06-

60-69 8166 (74.9) 2740 (25.1) 538 p<(§.001) 151 p=(§.008)

0.83 (0.71- 0.52 (0.44-

70-79 14285 (87.9) 1960 (12.1) 0.97 p=(§.019) 0.62 p<(§.001)

0.18 (0.15- 0.11 (0.09-

80-89 18964 (97.1) 567 (2.9) 0.21 p<(§.001) 0.14 p<(§.001)

0.09 (0.07- 0.06 (0.04-

90+ 7004 (98.6) 103 (1.4) 0.11, p<0.001) 0.08, p<0.001)

Sex at Birth Female 28230 (90.1) 3100 (9.9) - -

1.85 (1.77- 1.53 (1.44-

Male 33348 (83.1) 6792 (16.9) 194 p<é.001) 161 p<é.001)

Deprivation 1 8747 (86.2) 1401 (13.8) - -

0.94 (0.88- 0.86 (0.79-

2 10923 (86.9) 1653 (13.1) 102 p=(§.146) 0.95 p=(§,003)

0.99 (0.92- 0.90 (0.82-

3 13352(863)  2115(137) p:é.765) 069 p=(§.029)

1.09 (1.02- 0.88 (0.81-

4 13360 (85.1) 2340 (14.9) 117 p=(§.014) 0.97 p=(§.009)

0.98 (0.91- 0.80 (0.73-

5 15352 (86.5) 2405 (13.5) 1.05 p=(§.540) 0.88 p<(§.001)
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Supplementary table 7 - Effect of complications on odds of worse ability to self-care at
discharge (adjusted logistic regression models) for figure 5
Supplementary table 7A - Any complication

Dependent: .
Worse self- Eq“"’a'.e”t. to Worse I OR OR (multilevel)
e admission (univariable)
care ability
_Any No 19507 (88.1) 2636 (11.9) i -
complication
2.48 (2.35- 2.47 (2.33-
Yes  12115(749) 4067 (251) ¢ g <c§.001) 261 p <(§.001)
Age on 19-29 1121 (95.4) 54 (4.6) i -
admission
1.89 (1.39- 1.83 (1.33
30-39 1962 (91.6) 17984) 561 p<C§.001) 2,52 p<(§.001)
2.56 (1.93- 2.35 (1.74-
40-49  3331(89.0) A11(110) 546 p<(§.001) 3.16 p<(§.001)
2.95 (2.25- 271 (2.03-
50-59 5508 (87.6) 783 (124) 596 p<(§.001) 3.62 p<(§.001)
3.85 (2.93- 3.45 (2.59-
60-60 5451 (84.4)  1010(156) .. p<é.001) 4.60.5 <(§.001)
5.49 (4.20- 4.96 (3.73-
70-79 6239(79.1)  1649(209) 44 p<(§.001) 6.58 p<(§.001)
6.57 (5.03- 5.94 (4.47-
80-89 6069 (76.0)  1920(24.0) g7 p<(§.001) 7.88 p<(§.001)
7.45 (5.65-
90+ 1941 (73.6) 697 (26.4) 1003, 356'9%56525
p<0.001) 22 P
Sex at Birth Female 14445 (82.6) 3047 (17.4) i -
1.01 (0.96- 1.01 (0.96-
Male 17005 (82.4) 3639 (17.6) , o pzéj%) o7 pzé.% s
Deprivation 1 4457 (81.7) 995 (18.3) - -
1.03 (0.94- 0.99 (0.90-
2 5450(8L3)  1254(187) 4 44 p=(§.520) 1.10 p=(§.867)
0.99 (0.91- 1.02 (0.93-
3~ 6708(8L9)  1485(18.1) 4 p=(§.853) 1.13 p=(§.636)
0.97 (0.89- 1.05 (0.95-
4 6907(822)  1494(17.8) 4 4 p=(§.485) 1.16 p=(§.369)
0.82 (0.75- 0.94 (0.85-
5 ~ 8090(846)  1475(154) g9 p<(§.001) 1.04 p=C§.205)
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Supplementary table 7B - Systemic complications

Dependent: .
Worse self- Equwal_en'g o Worse _OR OR (multilevel)
o admission (univariable)
care ability
Systemic
complication No 26184 (84.4) 4840 (15.6) - -
2.30 (2.15- 2.30 (2.14-
ves 3785(70.2) 1606 (29.8)  , 45 p<(§.001) 2.47 p<(§.001)
Age on
admission 19-29 1121 (95.4) 54 (4.6) - -
1.89 (1.39- 1.85 (1.34-
30-39  1962(91.6) 17984) 561 p<C§.001) 2,56 p<(§.001)
2.56 (1.93- 2.48 (1.83-
40-49 3331 (89.0) AL (AL0) 546 p<C§.001) 3.35 p<(§.001)
2.95 (2.25- 2.89 (2.16-
50-59 5508 (87.6) 783 (124) 596 p<(§.001) 3.88 p<(§.001)
3.85 (2.93- 3.67 (2.74-
60-69 5451 (84.4) 1010 (15.6) ¢ ;¢ 0 <(§.001) .92 p <(§.001)
5.49 (4.20- 5.31 (3.98-
70-79 6239 (79.1) 1649 (20.9) - o 0 <(§.001) 7,00 p <(§.001)
6.57 (5.03- 6.34 (4.75-
80-89 6069 (76.0) 1920 (24.0) ¢, 0 <(§.001) 8.45 p <(§.001)
7.45 (5.65-
90+ 1941 (73.6) 697 (26.4) 1003, 887'3ié563‘115
p<0.001) 0% PP
Sex at Birth Female 14445 (82.6) 3047 (17.4) - -
1.01 (0.96- 1.06 (1.00-
Male 17095 (82.4) 3639 (17.6) 4 4q pzéj%) 117 p=C§.O60)
Deprivation 1 4457 (81.7) 995 (18.3) - -
1.03 (0.94- 1.00 (0.91-
2 5450 (81.3) 1254 (18.7) 4 15 p=(§.520) 1.11 p=(§.943)
0.99 (0.91- 1.03 (0.93-
3 6708 (81.9) 1485 (18.1) 4 gg p=(§.853) 1.14 p=(§.526)
0.97 (0.89- 1.07 (0.96-
4 6907 (82.2) 1494 (17.8) 4 g p=(§.485) 1.18 p=(§.213)
0.82 (0.75- 0.95 (0.86-
5 8090 (84.6) 1475 (154) 4 gg p<(§.001) 1.05 p=(§.336)
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Supplementary table 7C - Renal complications/ acute kidney injury

Dependent: .
Worse self- Equwal_en'g o Worse _OR OR (multilevel)
o admission (univariable)
care ability
Renal
complication No 25682 (84.8) 4587 (15.2) - -
2.13 (2.01- 2.05 (1.92-
ves 5271 (72.4) 2009 (27.6) 5 57 p<(§.001) 2.19 p<(§.001)
Age on
admission 19-29 1121 (95.4) 54 (4.6) - -
1.89 (1.39- 1.86 (1.35-
30-39  1962(91.6) 17984) 561 p<C§.001) 257 p<(§.001)
2.56 (1.93- 2.45 (1.82-
40-49 3331 (89.0) AL (AL0) 546 p<C§.001) 3.31 p<(§.001)
2.95 (2.25- 2.78 (2.07-
50-59 5508 (87.6) 783 (124) 596 p<(§.001) 3.71 p<(§.001)
3.85 (2.93- 3.53 (2.64-
60-69 5451 (84.4) 1010 (15.6) ¢ ;¢ 0 <(§.001) 471 p <(§.001)
5.49 (4.20- 5.02 (3.77-
70-79 6239 (79.1) 1649 (20.9) 7 55 p<(§.001) 6.69 p<(§.001)
6.57 (5.03- 6.01 (4.51-
80-89 6069 (76.0) 1920 (24.0) g 77 p<(§.001) 8.00 p<(§.001)
7.45 (5.65-
90+ 1941 (73.6) 697 (26.4) 1003, 386'9%563%
p<0.001) ¢ PP
Sex at Birth Female 14445 (82.6) 3047 (17.4) - -
1.01 (0.96- 1.02 (0.96-
Male 17095 (82.4) 3639 (17.6) 4 4q pzéj%) 108 p=C§.528)
Deprivation 1 4457 (81.7) 995 (18.3) - -
1.03 (0.94- 0.99 (0.89-
2 5450 (81.3) 1254 (18.7) 4 15 p=(§.520) 1.09 p=(§.803)
0.99 (0.91- 1.02 (0.92-
3 6708 (81.9) 1485 (18.1) 1.08 p=(§.853) 1.12 p=(§.764)
0.97 (0.89- 1.04 (0.94-
4 6907 (82.2) 1494 (17.8) 4 g p=(§.485) 1.15 p=(§.486)
0.82 (0.75- 0.93 (0.84-
5 8090 (84.6) 1475 (154) 4 gg p<(§.001) 1.03 p=(§.164)
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Supplementary table 7D - Gastrointestinal and liver complications

Dependent: Worse

Equivalent to

OR

self-care ability admission Worse (univariable) OR (multilevel)

Gastrointestinal or No  28901(832) 5830 (16.8) ; i
liver complication

1.59 (1.47- 1.93 (1.76-

Yes  2721(75.7) 873(243) 44, p<(§.001) 2.11 p<(§.001)

Age on admission 19-29 1121 (95.4) 54 (4.6) - -

1.89 (1.39- 1.85 (1.35-

30-39 1962 (91.6) 17984 ;61 p<(§.001) 255 p<(§.001)

2.56 (1.93- 2.48 (1.85-

40-49  3331(89.0) 411 (AL0) 346 p<(§.001) 3.33 p<(§.001)

2.95 (2.25- 2.94 (2.21-

50-59 5508 (87.6) 783 (12.4) 396 p<(§.001) 3.92 p<(§.001)

3.85 (2.93- 3.89 (2.93-

60-60  5451(84.4)  1010(156) . . p<(§_001) 5 1 p<é.001)

5.49 (4.20- 5.74 (4.33-

7079 6239(79.4) 1649 (20.9) - 4o p<(§_001) 260 p<é.001)

6.57 (5.03- 6.94 (5.24-

80-89 6069 (76.0) 1920 (24.0) - p<(§_001) 020 p<(§_001)

7.45 (5.65- 8.12 (6.07-

90+ 1941 (73.6) 697 (26.4) 10.03, 10.87,

p<0.001) p<0.001)

Sex at Birth  Female 14445 (82.6) 3047 (17.4) - -

1.01 (0.96- 1.04 (0.99-

Male 17095 (82.4) 3639 (17.6) , o p:é_736) 111 p:é.128)

Deprivation 1 4457 (81.7) 995 (18.3) - -

1.03 (0.94- 0.99 (0.90-

2 5450813 1254(18.7) 4 45 p=o(.520) 1.09 p=(§.828)

0.99 (0.91- 1.04 (0.94-

3 6708(819)  1485(181) o9 p=0(.853) 1.15 p=c§.443)

0.97 (0.89- 1.07 (0.97-

4 6907 (822)  1494(17.8) 4 g p=o(.485) 1.19 p=(§.160)

0.82 (0.75- 0.96 (0.86-

5  8090(846)  1475(154) g9 p<o(.001) 1.06 p=(§.390)
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Supplementary table 7E - Cardiovascular complications

Dependent: .
Worse self- Equwal_en'g o Worse _OR OR (multilevel)
o admission (univariable)
care ability
Cardiovascular
complication No 28053 (83.6) 5510 (16.4) - -
2.45 (2.25- 2.16 (1.98-
ves 1943 (67.5) 934(325) 66 p<(§.001) 2.37 p<(§.001)
Age on
admission 19-29 1121 (95.4) 54 (4.6) - -
1.89 (1.39- 1.87 (1.35-
30-39  1962(91.6) 17984) 561 p<C§.001) 258 p<(§.001)
2.56 (1.93- 2.45 (1.82-
40-49 3331 (89.0) AL (AL0) 546 p<C§.001) 3.32 p<(§.001)
2.95 (2.25- 2.85 (2.13-
50-59 5508 (87.6) 783 (124) 596 p<(§.001) 3.82 p<(§.001)
3.85 (2.93- 3.62 (2.71-
60-69 5451 (84.4) 1010 (15.6) ¢ ;¢ 0 <(§.001) 484 p <(§.001)
5.49 (4.20- 5.24 (3.93-
70-79 6239 (79.1) 1649 (20.9) - o 0 <(§.001) 6.98 p <(§.001)
6.57 (5.03- 6.21 (4.66-
80-89 6069 (76.0) 1920 (24.0) ¢, 0 <(§.001) 828 p <(§.001)
7.45 (5.65-
90+ 1941 (73.6) 697 (26.4) 1003, 567'1%56(2)%
p<0.001) 2% PP
Sex at Birth Female 14445 (82.6) 3047 (17.4) - -
1.01 (0.96- 1.05 (0.99-
Male 17095 (82.4) 3639 (17.6) 4 4q pzéj%) 111 p=C§.O97)
Deprivation 1 4457 (81.7) 995 (18.3) - -
1.03 (0.94- 0.99 (0.90-
2 5450 (81.3) 1254 (18.7) 4 15 p=(§.520) 1.10 p=(§.904)
0.99 (0.91- 1.03 (0.93-
3 6708 (81.9) 1485 (18.1) 4 gg p=(§.853) 1.14 p=(§.525)
0.97 (0.89- 1.06 (0.96-
4 6907 (82.2) 1494 (17.8) 4 g p=(§.485) 1.17 p=(§.256)
0.82 (0.75- 0.95 (0.86-
5 8090 (84.6) 1475 (154) 4 gg p<(§.001) 1.05 p=(§.318)
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Supplementary table 7F - Neurological complications

Dependent: .
Worse self- Equwal_en'g o Worse _OR OR (multilevel)
o admission (univariable)
care ability
Neurological
complication No 29289 (83.3) 5882 (16.7) - -
4.22 (3.75- 4.08 (3.59-
ves 640 (54.1) 542(459) ' 474, p<0.001) 4.63, p<0.001)
Age on
admission 19-29 1121 (95.4) 54 (4.6) - -
1.89 (1.39- 1.87 (1.35-
30-39  1962(91.6) 17984) 561 p<C§.001) 2,59 p<(§.001)
2.56 (1.93- 2.47 (1.82-
40-49 3331 (89.0) AL (AL0) 546 p<C§.001) 3.34 p<(§.001)
2.95 (2.25- 2.89 (2.15-
50-59 5508 (87.6) 783 (124) 596 p<(§.001) 3.88 p<(§.001)
3.85 (2.93- 3.74 (2.79-
60-69 5451 (84.4) 1010 (15.6) ¢ ;¢ 0 <(§.001) 5.00. p <(§.001)
5.49 (4.20- 5.42 (4.06-
70-79 6239 (79.1) 1649 (20.9) - o 0 <(§.001) 724 p <(§.001)
6.57 (5.03- 6.42 (4.81-
80-89 6069 (76.0) 1920 (24.0) ¢, 0 <(§.001) 857 p <(§.001)
7.45 (5.65-
90+ 1941 (73.6) 697 (26.4) 1003, 997'4%563%
p<0.001) 77 PP
Sex at Birth Female 14445 (82.6) 3047 (17.4) - -
1.01 (0.96- 1.05 (0.99-
Male 17095 (82.4) 3639 (17.6) 4 4q pzéj%) 117 p=C§.O80)
Deprivation 1 4457 (81.7) 995 (18.3) - -
1.03 (0.94- 1.01 (0.91-
2 5450 (81.3) 1254 (18.7) 4 15 p=(§.520) 1.11 p=(§.923)
0.99 (0.91- 1.04 (0.94-
3 6708 (81.9) 1485 (18.1) 4 gg p=(§.853) 1.16 p=(§.400)
0.97 (0.89- 1.08 (0.98-
4 6907 (82.2) 1494 (17.8) 4 g p=(§.485) 1.20 p=(§.138)
0.82 (0.75- 0.95 (0.86-
5 8090 (84.6) 1475 (154) 4 gg p<(§.001) 1.06 p=(§.358)
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Supplementary table 7G - Respiratory complications

Dependent: .
Worse self- Equwal_en'g o Worse _OR OR (multilevel)
o admission (univariable)
care ability

Respiratory i i

complication No 26708 (84.5) 4883 (15.5)
2.57 (2.40- 3.14 (2.91-
Yes  3367(680) - 1582(320) , 45 p<(§.001) 3.39 p<(§.001)

Age on

admission 19-29 1121 (95.4) 54 (4.6) - -
1.89 (1.39- 1.75 (1.27-
30-39  1962(91.6) 17984) 561 p<C§.001) 2.43 p=(§.001)
2.56 (1.93- 2.21 (1.63-
40-49 3331 (89.0) AL (AL0) 546 p<C§.001) 3.00 p<(§.001)
2.95 (2.25- 2.60 (1.94-
50-59 5508 (87.6) 783 (12.4) 3.96 p<(§.001) 3.50 p<(§.001)
3.85 (2.93- 3.53 (2.63-
60-69 5451 (84.4) 1010 (15.6) 515 p<é.001) 473 p<(§.001)
5.49 (4.20- 5.45 (4.08-
70-79 6239 (79.1) 1649 (20.9) 7.33 p<(§.001) 7.29 p<(§.001)
6.57 (5.03- 6.76 (5.06-
80-89 6069 (76.0) 1920 (24.0) 8.77 p<(§.001) 9.04 p<(§.001)
7.45 (5.65- 7.78 (5.77-
90+ 1941 (73.6) 697 (26.4) 10.03, 10.50,
p<0.001) p<0.001)
Sex at Birth Female 14445 (82.6) 3047 (17.4) - -
1.01 (0.96- 1.03 (0.97-
Male 17095 (82.4) 3639 (17.6) 1.06 pzéj%) 1.09 p=(§.380)
Deprivation 1 4457 (81.7) 995 (18.3) - -
1.03 (0.94- 1.00 (0.90-
2 5450 (81.3) 1254 (18.7) 1.13 p=(§.520) 1.11 p=(§.971)
0.99 (0.91- 1.04 (0.94-
3 6708 (81.9) 1485 (18.1) 1.08 p=(§.853) 1.15 p=(§.498)
0.97 (0.89- 1.06 (0.96-
4 6907 (82.2) 1494 (17.8) 1.06 p=(§.485) 1.17 p=(§.277)
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Supplementary Figures

Supplementary figure 1 - Adjusted effect of age and sex on organ specific complications in
adults with severe COVID-19 (also adjusted for centre as a random effect).
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Supplementary figure 2 - Effect of age, sex and deprivation on specific complications in
adults with COVID-19 (also adjusted for centre as a random effect).
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Supplementary figure 2 (continued) - Effect of age, sex and deprivation on specific
complications in adults with COVID-19 (also adjusted for centre as a random effect).
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Supplementary figure 3 - Associations between specific comorbidities and organ specific
complications in adults with severe COVID-19.

Any Complication =
Cardiovascular Complication -
Z-Score

Gastrointestinal Complication =

Meurclogical Complication =

QOutcome

Renal Complication -

Respiratory Complication -

Systemic Complication =

Comorbidity

A positive Z-score represents stronger associations between variables in positive direction, whereas negative z-
score represents effect in opposite direction.

Supplement — Page 35



Supplementary figure 4 - Effect of specific comorbidities on specific complications in adults
with COVID-19.

Anaemia -

Acute Kidney Injury -

Pleural effusion =

Gastrointestinal hemorrhage -

Other neurclogical complication -

Cardiac arrhythmia -

Coagulation disorder =

Seizure -

Pancreatitis =

) ) Z-Score

Liver Injury =

GE.) Suspected Bacterial Pneumonia -

8 Eloodstream infection =
=]

o Meningitis =

Cardiac arrest-

Rhabdomyolysis =

Endocarditis -

Deep Vein Thrombosis -

Stroke -

Myoecarditis -

Pneumothorax -

Highly likely Bacterial Pneumaonia -
Pulmonary Embaolism -

ARDS -

GComorbidity

A positive Z-score represents stronger associations between variables in positive direction, whereas negative z-
score represents effect in opposite direction.
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