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KEY FINDINGS 
 

Vaccination is highly effective against severe disease, COVID-19 hospitalisation and 

COVID-19-related death. Risk factors for severe outcomes in vaccinated people are 

generally in line with those reported prior to the introduction of vaccines.  This means that 

vaccinated people with a risk factor/comorbidity are more likely to have severe disease than 

vaccinated people without a risk factor/comorbidity. People with immune suppression 

(including those who have recently had immunosuppressant therapies) may have less 

response to, and benefit from, vaccination. 

Symptoms, characteristics, comorbidities and clinical signs in adults, which may indicate a 

higher risk of progression to severe disease are as follows: 

 The only consistently identified symptom that may distinguish severe disease is 

shortness of breath/dyspnoea. Some patients with hypoxia may not experience 

shortness of breath. (Table 2) 

 

 The clinical sign most indicative of severe disease is low oxygen saturation. (Section 2) 

 

 Delirium in frail elderly people may be associated with COVID-19, especially if other 

symptoms are not typical of COVID-19. (Section 1) 

 

 Characteristics which have been associated with severe disease are older age, male 

sex, minority ethnic background, and occupation as a health or social care worker. 

Older age is the strongest predictor. The association with older age, male sex, Indian or 

Pakistani background remains in the vaccinated population. (Table 4)  

 

 Less advantaged socioeconomic status is associated with severe disease. This 

remains true in the vaccinated population. (Table 4) 

 

 Comorbidities/risk factors most associated with severe disease are diabetes, chronic 

kidney disease, chronic liver disease, cancer, solid organ transplant, frailty, severe 

mental illness, learning disabilities, Down’s Syndrome, rheumatoid arthritis, systemic 

lupus erythematosus and other immunosuppressive conditions, neurological conditions, 

cardiovascular disease, stroke, chronic obstructive pulmonary disease, smoking, and 

overweight and obesity. (Table 5)   

 

 Most pregnant women experience asymptomatic or mild disease that does not impact 

on their pregnancy. The risk of hospital admission with COVID-19 is increased in 

pregnant women from a minority ethnic background. There is emerging evidence that 

pregnant women may be at greater risk of severe disease requiring admission to 

intensive care and/or need for invasive ventilation than non-pregnant women, 

particularly in the third trimester. COVID-19 may increase the risk of preterm birth and 

admission to a neonatal care unit. (Table 4) 

 

Severe illness from COVID-19 is uncommon in children and young people. While COVID-19 

should be considered in children and young people presenting with symptoms, other 

diagnoses should also be considered. (Sections 6 and 7) 
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Introduction 

 
The purpose of this rapid review is to provide NHSScotland with advice on assessment 
of patients with acute COVID-19 in primary care. The review does not address the 
management of long-term effects of COVID-19, which is covered in SIGN 161: Managing 
the long-term effects of COVID-19.1 

This guidance is for general practitioners and primary care teams involved in the 

assessment of patients presenting with potential COVID-19. 

Since the outbreak of coronavirus, there has been an abundance of rapid and systematic 

reviews published on the diagnosis and management of people with symptoms of severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), known as COVID-19, mostly from 

a secondary care (hospital) perspective. Most people with COVID-19 have symptoms that 

have been described as mild (no pneumonia manifestations/hospitalisation) or asymptomatic.2 

Others develop severe disease (defined as requiring admission to hospital and most severe 

requiring admission to an intensive care unit (ICU)). Antivirals or neutralising monoclonal 

antibodies (nMABs) are now available as a treatment option in primary care for non-

hospitalised adults with COVID-19 who are at high risk of severe illness.3 Adolescents require 

assessment by a paediatric multidisciplinary team before starting antiviral therapy. Further 

guidance on eligibility and use of antivirals and neutralising monoclonal antibodies is available 

here. 

The challenge for primary care practitioners is to identify, risk assess, triage and offer 

treatment to patients presenting with potential COVID-19, a disease in which the pattern and 

duration of symptoms is heterogeneous. 

We conducted a search for new evidence on prognostic indicators, risk factors and clinical 

measures to identify people self managing symptoms of COVID-19 in the community whose 

symptoms may change or worsen, and therefore may require monitoring or clinical intervention 

after their initial presentation to primary care.  

Information on the possible impact of specific pharmacological therapies on COVID-19 

outcomes has not been included, as this is complex and varies by drug class. However, some 

therapies, in particular immunosuppressive therapies, may pose a greater risk of adverse 

outcomes with COVID-19.   

The research question and methodology can be found in section 9. The evidence base is not 

robust and is subject to change as new variants of SARS-CoV-2 emerge and vaccination 

programmes take effect. The literature search was conducted to the end of 2021, so does not 

include evidence on the Omicron variant. Early data suggests that the Omicron variant is 

associated with a reduction in the risk of hospitalisation when compared to the Delta variant, 

and the third/booster dose of vaccination offers additional protection.4 Throughout the review 

we have indicated where studies included vaccinated populations.  

 

 

 

 

 

https://www.sign.ac.uk/our-guidelines/managing-the-long-term-effects-of-covid-19/
https://www.sign.ac.uk/our-guidelines/managing-the-long-term-effects-of-covid-19/
https://www.sehd.scot.nhs.uk/cmo/CEM_CMO(2022)001.pdf
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1. Signs and symptoms of COVID-19 in adults 
 

The objective of this review was to identify any evidence of signs and symptoms in adults that 

may differ between mild, moderate and severe disease. The initial rapid review (see section 

9) identified a mixture of published studies and preprints or preliminary reports that included 

data on signs and symptoms from mixed healthcare settings, primarily in China, the United 

States (US) and Italy. Most studies were retrospective, observational studies so were 

potentially biased and may not be easily generalisable to Scottish primary care practice.  

Preprint studies have not been peer reviewed.  

There are now several systematic reviews of the association between prognostic signs and 

symptoms and severity of outcomes.5-8 Most of the included studies still come from China, but 

there are increasing numbers of studies from the US, Europe and other settings. There are 

still few empirical studies from the United Kingdom (UK), and no UK studies focusing on 

vaccinated populations were identified.  

The systematic review from Booth et al identified three UK studies,9-11 however, only Docherty 

et al reported on presenting signs and symptoms.6,9 This study uses data from the International 

Severe Acute Respiratory Infection Consortium Coronavirus Clinical Characterisation 

Consortium (ISARIC4C), a UK-wide clinical and research consortium (https://isaric4c.net/). It 

is a prospective cohort study of 20,133 hospitalised COVID-19 patients with data collected 

between February 2020 and April 2020. A preprint from the international ISARIC study 

includes 439,922 hospitalised patients from 49 countries (of which 161,495 patients came 

from the UK), with data collected between January 2020 and May 2021.12 This timeframe likely 

includes the original wild-type variant of SARS-CoV-2, but may also include patients infected 

with the Alpha and Delta variants. 

Fever, dyspnoea, cough and fatigue/malaise remain the principal presenting symptoms both 

in hospitalised patients and in patients not hospitalised (Table 1). This may reflect the 

timeframe: most of these studies report on data collected in 2020 when the original wild-type 

variant predominated. Muscle ache, gastrointestinal (GI) symptoms, headache and sore throat 

are also reported frequently. The ISARIC studies also identify delirium as a frequent 

symptom.9,12 

 

Table 1. Prevalence of symptoms in COVID-19 patients 

Symptoms 
associated with 

COVID-19 

ISARIC, 
202112 
% of 

patients 
hospitalised 

Docherty et 
al, 20209 

% of 
patients 

hospitalised 

Anderson et 

al, 20215 

% of 
patients 

hospitalised 

Mair et al,  
20218 

% 
hospitalised 

% not 
hospitalised 

Fever >37.8°C 46.8 71.6 77.5 75.0 51.0 

Dyspnoea/shortness 
of breath 

51.0 71.2 22.2 22.0 16.0 

Cough 49.3 68.9 64.1 56.0 41.0 

Fatigue/malaise 30.1 45.5 34.1 35.0 18.0 

Delirium/confusion 16.3 26.7 - - - 

Cough (sputum) - 26.2 - - - 

Myalgia/muscle 
ache  

- 20.6 20.3 - - 

https://isaric4c.net/
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Muscle ache/joint 
pain 

13.1 - - - - 

Anorexia   19.4 - - 

Diarrhoea 12.8 20.4 9.4 10.0 6.0 

Vomiting/nausea 13.4 19.8 - 8.0 4.0 

Chest pain 10.1 14.6 - - - 

Headache 7.9 12.5 8.7 14.0 25.0 

Abdominal pain 7.0 10.2 - - - 

Wheeze 4.6 10.9 - - - 

Sore throat 5.2 9.8 12.7 17.0 21.0 

Joint pain - 7.5 - - - 

Severe dehydration 4.5 - - - - 

Loss/altered sense 
of taste 

4.4 - - 21.0 41.0 

Loss/altered sense 
of smell 

3.7 - - 42.0 31.0 

Cough (blood) - 3.5 - - - 

Runny nose 2.3 3.6 5.5 8.0 19.0 

Skin rash/skin 
ulcers 

2.0 2.0 - - - 

 

Few studies have examined the association of signs or symptoms with severe outcomes, such 

as the need for mechanical ventilation, ICU admission or death. Results are reported in three 

systematic reviews and the ISARIC international cohort study.6,12-14  

The symptom most consistently associated with poor outcomes is dyspnoea (Table 2). All 

studies reported an increased association of poorer outcomes with dyspnoea, including 

mortality, ICU admission, mechanical ventilation, and hospitalisation. Fever and fatigue are 

also associated with poorer outcomes. Signs associated with delirium and/or confusion may 

also be associated with poorer outcomes. 

Delirium has also been reported as a possible indicator of COVID-19 infection in older patients 

with frailty.15 Frail older adults hospitalised with COVID-19 were more likely to present with 

probable delirium than non-frail adults of the same age: this was also observed in a 

community-based cohort in the same study. The authors recommend that clinicians consider 

COVID-19 when assessing frail elderly patients with delirium, even if other symptoms might 

not be typical of COVID-19. This recommendation is supported by a systematic review, which 

reported that the presence of delirium in older patients admitted to hospital was associated 

with poorer outcomes: probability of poor outcomes from COVID-19 odds ratio (OR) 2.36, 95% 

confidence interval (CI) 1.80 to 3.09, from severe COVID-19, including respiratory distress, 

oxygen saturation ≤93%, critical complications and/or ICU admission OR 3.89, 95% CI 1.72 

to 8.75, and of COVID-19 mortality OR 1.90, 95% CI 1.55 to 2.33.16 
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Table 2: Association of symptoms with COVID-19 outcomes (Risk (95% CI) 
 

Highlighted data denote statistically significant increased risk. 

 
Bellou et al, 202113 Bentivegna et al, 202114 Booth et al, 20216 

ISARIC, 
202112 

 ICU 
admission 
or death 

Mortality ICU 
admission 

Mechanical 
ventilation 

Hospital 
admission 

Mortality Severe 
disease 

Mortality Severe 
disease 

Mortality 

Abdominal 
pain 

 1.04  
(0.53–2.05) 

- - - - - - - Decreased 

Altered 
consciousness
/confusion 

- - - - - - - - - Increased 

Altered mental 
status 

 4.38  
(2.53–7.58) 

- - - - - - - - 

Anorexia - 1.54  
(0.92–2.58) 

- - 1.68 
(0.98–2.86) 

- - 1.13  
(0.9–1.36) 

3.13  
(2.69–3.57) 

Increased 

Chest pain - 1.07  
(0.70–1.62) 

1.14 
(0.64–2.05) 

- 1.17 
(0.83–1.64) 

- - 2.23* 2.41  
(1.93–2.89) 

Decreased 

Chills - 0.85  
(0.51–1.42) 

- - - - - 2.08* 1.01  
(0.69–1.33) 

- 

Cough 0.89 
(0.63–1.26) 

0.82  
(0.71–0.95) 

0.95 
(0.78–1.15) 

- 1.26 
(0.94–1.69) 

1.02  
(0.93–1.13) 

1.11  
(0.87–1.42) 

0.90  
(0.73–1.08) 

1.58  
(0.92–2.24) 

Increased 

Diarrhoea - 0.71  
(0.55–0.92) 

0.97 
(0.78–1.21) 

- 1.33 
(0.98–1.79) 

- - 0.89  
(0.78–1.01) 

1.20  
(0.95–1.46) 

Decreased 

Dizziness - 1.57  
(0.99–2.49) 

- - - - - 1.32* 6.15  
(5.36–6.93) 

 
 
- 
 

Dyspnoea 2.15 
(1.67–2.77) 

2.70  
(2.16–3.39) 

4.31 
(2.77–6.71) 

- 3.47 
(2.74–4.38) 

3.47 
(1.67–7.18) 

6.28  
(3.10–12.7) 

3.21  
(2.04–4.37) 

7.32  
(1.06–
13.57) 

Increased 
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Ear pain - - - - - - - - - Neither 
increased 

nor 
decreased 

Fatigue - 1.03  
(0.81–1.32) 

1.07 
(0.65–1.76) 

- 1.37 
(0.72–2.61) 

- - 1.33  
(1.04–1.63) 

1.74  
(1.26–2.21) 

Increased 

Fever 1.18 
(0.82–1.71) 

0.92  
(0.75–1.13) 

1.09 
(0.89–1.34) 

0.95 
(0.69–1.29) 

2.10 
(1.53–2.88) 

1.10  
(0.95–1.28) 

1.13  
(1.05–1.22) 

0.83  
(0.69–0.97) 

1.98  
(1.05–2.91) 

Increased 

GI symptoms - 1.02  
(0.76–1.36) 

1.11 
(0.73–1.68) 

- 1.77 
(0.92–3.38) 

- - 1.38  
(0.78–1.99) 

3.36* - 

Headache - 0.56  
(0.39–0.81) 

0.62 
(0.47–0.82) 

- 0.55 
(0.37–0.80) 

- - 0.95  
(0.28–1.62) 

0.96  
(0.66–1.26) 

Decreased 

Heart rate >100 
bpm 

- 1.81  
(1.24–2.65) 

- - - - - - - - 

Hemoptysis - 1.00 
(0.621.62) 

- - - - - - - - 

Loss/altered 
smell 

- 0.42  
(0.23–0.77) 

- - 0.35 
(0.22–0.56) 

- - - 1.71* Decreased 

Inability to 
walk 

- - - - - - - - - Increased 

Loss/altered 
taste 

 0.42  
(0.23–0.77) 

- - 0.40 
(0.24–0.65) 

- - - - Decreased 

Myalgia - 0.62  
(0.45–0.86) 

0.93 
(0.63–1.37) 

- 0.82 
(0.49–1.35) 

- - 1.17  
(0.93–1.40) 

0.82  
(0.64–0.99) 

Decreased 

Nasal 
congestion 

- - - - 0.48 
(0.37–0.61) 

- - - - - 

Nausea - 0.99  
(0.57–1.74) 

0.62 
(0.30–1.27) 

- 1.37 
(0.99–1.90) 

- - 0.72  
(0.55–0.89) 

1.37  
(0.68–2.06) 

Decreased 

Oxygen 
saturation 
<90% 

 4.37  
(2.98–6.42) 

- - - - - - - - 

Pharyngalgia - 0.58  
(0.46–0.71) 

1.26 
(0.82–1.95) 

- 0.48 
(0.32–0.71) 

- - 0.70* 1.25  
(0.86–1.65) 

- 
 
 
  

Respiratory 
rate >24 bpm 

- 4.50  
(2.38–8.54) 

- - - - - - - - 
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Rhinorrhoea - 0.63  
(0.38–1.04) 

- - 0.61 
(0.37–0.99) 

- - - 1.15 
(0.72–1.59) 

Neither 
increased 

nor 
decreased 

Severe 
dehydration 

- - - - - - - - - Increased 

Skin rash          Increased 

Sore throat - - - - - - - - - Neither 
increased 

nor 
decreased 

Sputum 
production 

- 1.25  
(1.03–1.53) 

0.76 
(0.53–1.09) 

- - - - 1.33  
(0.95–1.70) 

1.19  
(0.90–1.48) 

- 

Vomiting - 1.19  
(0.72–1.96) 

0.62 
(0.30–1.27) 

- 1.58 
(1.15–2.19) 

- - - - Decreased 

Wheeze - - - - - - - - - Increased 

* single study 
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2. Clinical measures 
 

Evidence on the association between clinical measures and severe COVID-19 largely reports 

associations between parameters measured at the point of hospital admission and outcomes 

such as invasive ventilation, ICU admission or death. Both reduced oxygen saturation and 

raised respiratory rate have been identified as risk factors for severe disease in this context.6,17-

19 The cohorts studied are likely to have higher mortality rates than primary care populations 

so the applicability of the findings from these studies is limited. 

A UK-based mixed-methods study, which included a rapid review of the literature and an 

extensive consensus-building exercise among UK clinicians, provided guidance for remote 

assessment of primary care patients. For patients who do not have red alert symptoms or 

signs, suggested actions in primary care based on clinical parameters were:20  

Oxygen saturation 

 resting oxygen saturations of 94% to 95% are of clinical concern 

 patients with resting oxygen saturation of 93% or below require urgent referral from 

primary care 

 a fall of 2% after a 40-step exercise test would be of clinical concern  

 a fall of 3% or more requires urgent referral 

 a 40-step test should not be undertaken without clinical supervision if a patient’s 

resting oximetry reading is below 96% 

 for patients without access to a pulse oximeter, profound tiredness or fatigue such 

that the patient is noticeably more tired doing usual activities or struggling to get out 

of bed indicate clinical concern 

 being unable to speak because of tiredness suggests the need for urgent referral.20 

Home oximetry guidance for Scotland advises people to seek immediate medical assistance 

if they have an at-rest reading of <94%, and seek advice from their healthcare professional if 

the reading is 94%, https://learn.nes.nhs.scot/59893/remote-health-monitoring/covid-19-self-

management.21 A discussion paper highlighted the importance of individual patient baselines 

and of trends in saturations as part of assessment (rising, stable, falling).22  

People with black or brown skin are three times more likely than people with light skin 

pigmentation to have pulse oximeter readings in the normal range but arterial blood gas levels 

in the hypoxic range. This relates mainly to saturations below 90%.22  

Respiratory rate 

 a respiratory rate (per minute) of 21–24 is of some clinical concern 

 respiratory rate of 9–11 or 25–29 is of greater concern 

 <8 or >30 should lead to urgent referral from primary care 

 if respiratory rate cannot be measured, breathlessness on mild to moderate exertion 

eg walking room to room or getting out of a chair should be considered to be of 

clinical concern and severe breathing difficulty or inability to complete sentences at 

rest is indicative of need for urgent referral  

 the trajectory of breathlessness should also be considered important with worse 

breathlessness than yesterday being of clinical concern and significant deterioration 

in the last hour indicating need for urgent referral.20  

 

https://learn.nes.nhs.scot/59893/remote-health-monitoring/covid-19-self-management
https://learn.nes.nhs.scot/59893/remote-health-monitoring/covid-19-self-management
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Heart rate  

 A heart rate of 41–50 or 91–110 beats per minute is of clinical concern  

 a heart rate of 111–130 is of greater clinical concern 

 heart rate <40 or >130, if unexplained, indicates need for urgent referral from primary 

care.20 

 

3. Diagnostic and prognostic tools 
 

No validated method of assessing breathlessness via tele- or video consultations has been 

identified. A recommendation based on the consensus of 50 clinicians advises against using 

the Roth test, and another study concluded that further external validation is needed before it 

can be recommended for use in telephone triage.23,24 A careful history of what patients can 

and cannot do, compared to what they could and could not do yesterday is likely to be more 

important.23 Patient or carer’s concerns should not be dismissed as anxiety.20  

Two UK risk prediction tools developed for use in primary care are QCovid and The Remote 

COVID-19 Assessment in Primary Care (RECAP) score. The former integrates symptoms and 

risk factors to support clinical decision making whilst the latter is based on demographics and 

comorbidities and informs discussion with patients and patient groups around risk group 

prioritisation. 

A population-based cohort study using primary care data from over 6 million patients in the 

UK led to the development and validation of the QCovid risk prediction algorithm. The 

algorithm estimates risk of infection leading to hospital admission or mortality from COVID-19 

in adults aged 19 and over.25 When recalibrated to reflect underlying infection rates at different 

times in the pandemic the algorithm performed well with good alignment between observed 

and predicted risk in retrospective cohort studies in England and Scotland.26,27 The algorithm 

was used to inform shielding advice and also to identify priority groups for vaccination. 

RECAP is an early warning score for the remote assessment of suspected COVID-19 in 

primary care, although it is currently unvalidated.7 Published in November 2020 and based on 

wide-ranging consultations with UK clinicians and a rapid review of published and preprint 

literature,28 the score includes 12 items (pulse rate, temperature, fever, respiratory rate, 

shortness of breath, pulse oximeter reading, tiredness, muscle aches, new confusion, duration 

of symptoms, shielded list and other risk factors for poor outcome (age, obesity, ethnicity)). 

Each clinical item includes suggested cut-off values and assessment methods which could be 

used over telephone or video link and where the patient/carer has no access to instruments. 

The article includes a box describing the clinical course of the deteriorating patient in primary 

care.7  

A protocol for the statistical analysis describes how the score will be expressed as a three-

category ”traffic light” action system (admit, monitor, advise) related to the predicted risk of 

deterioration or hospitalisation in patients with suspected COVID-19.28 

The National Early Warning Score (NEWS) or NEWS 2 which is widely used in NHS hospital 

settings is not validated for use in primary care settings.20,29  

 

 

https://digital.nhs.uk/coronavirus/risk-assessment/clinical-tool
https://imperialbrc.nihr.ac.uk/research/covid-19/covid-19-ongoing-studies/recap/
https://imperialbrc.nihr.ac.uk/research/covid-19/covid-19-ongoing-studies/recap/
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4. Comorbidities and risk factors associated with COVID-19 in adults 
 

The best available evidence to identify comorbidities associated with increased risk of severe 

COVID-19-related illness is from large observational studies. However, these generally only 

constitute low certainty of evidence for comorbidities acting as independent risk factors. 

Assessing to what extent particular comorbidities are likely to confer increased risk of severe 

disease, as indicated by relative rates of COVID-19-related hospitalisation and death, 

depends on adjusting observed data for the influence of confounders. Factors which contribute 

to the lack of certainty around estimates include: 

 Comorbidities may have a wide range of stages or severity and not all patients 

diagnosed with a particular condition will have same risk level, eg chronic kidney 

disease and frailty. 

 Risk within comorbidities will often vary according to age, ethnicity and lifestyle factors. 

 COVID-19-related hospitalisation may depend on local circumstances, support 

available to patients, and perceived risk as assessed by clinicians.  

 Medical treatments or particular combinations of treatments may confer protection 

from, or greater risk of, severe COVID-19.30 For example patients with highly active 

immune conditions may be receiving high dose steroid treatment, which may increase 

risk of severe COVID-19 whilst other treatments such as cytokine inhibitors may be 

protective against severe COVID-19.31 

 How well conditions such as diabetes or hypertension are controlled may influence the 

risk of severe COVID-19. 

 Multimorbidities and particular clusters or comorbidity profiles may be associated with 

greater risk of severe COVID-19 than others.32 For example in one study diagnostic 

clusters comprising asthma and hypertension were associated with less increased risk 

than those containing kidney disease and diabetes.  

 

Tables 3, 4 and 5 are based on an overview of studies using mainly UK datasets to identify 

comorbidities associated with severe COVID-19. Comorbidities are highlighted where the 

magnitude of association with severe COVID-19 is greatest (relative risk ≥2 in at least some 

large studies) across this literature. Conditions are also noted where the evidence is uncertain 

or conflicting. 
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Table 3: Characteristics/risk factors stratified according to association with severe 

COVID-19 in adults* 

Increased risk for COVID-19-related hospitalisation or death - relative effect ≥2 

Characteristics: 
Older age (>60 years) 
Occupation as a health or social care worker, shift and manual workers 
Pregnancy 
 
Comorbidities: 
Multimorbidity 
Downs syndrome  
Learning disabilities  
Solid organ transplant 
Bone marrow transplant  
Chronic kidney disease/dialysis/transplant  
Sickle cell disease 
Diabetes  
HIV/AIDS  
Severe mental illness  
Chronic liver disease  
Neurological conditions 
Cancer (particularly haematological cancers) and cancer treatments  
Frailty  

Increased risk for COVID-19-related hospitalisation or death - relative effect >1 to <2 

Characteristics: 
Male sex 
Socioeconomic deprivation 
Ethnicity other than white 
Smoking 
 
Comorbidities: 
Asthma 
Chronic obstructive pulmonary disease 
Overweight and obesity 
Coronary heart disease 
Atrial fibrillation 
Peripheral vascular disease  
Heart failure 
Stroke 
Thromboembolism 
Rheumatoid arthritis  
Psoriatic arthritis 
Systemic lupus erythematosus 

Unclear effect or lack of evidence 

Hypertension – conflicting evidence depending on level of blood pressure control 
Dyslipidaemia – no UK evidence identified 
Congenital heart disease – risk may depend on physiological consequences of the 
abnormality 

*The majority of evidence compares rates of severe COVID-19 outcomes (hospitalisation, 

ICU admission, mortality) between groups with and without specific comorbidities in 

unvaccinated people. Studies in vaccinated populations indicate that factors associated with 

poorer outcomes are similar to those reported for unvaccinated populations. 
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Table 4: Characteristics/risk factors associated with severe COVID-19 in adults 

Age  
 
 

An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with older 
age. The hazard ratio (HR) (compared with age 50–59) for age ≥80 was 
20.60 (95% CI 18.70 to 22.68), age 70–79 was 6.07 (95% CI 5.51 to 6.67) 
and age 60–69 was 2.40 (95% CI 2.16 to 2.67).11  
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe COVID-19 was significantly 
associated with older age. The OR associated with a 10-year increase in 
age was 2.87 for severe disease and 3.70 for fatal disease.33  
 
A case-control study based on data from the UK Biobank found that 
although age over 70 was still a significant risk factor for severe disease, 
other clinical risk factors were more influential than either age or sex in 
determining who would develop severe disease.34 
 
Increasing age remained significantly associated with death and hospital 
admission after vaccination according to findings from a prospective 
cohort study of just under 7 million vaccinated (74% had two vaccine 
doses) individuals from 8 Dec 2020 to 15 June 2021.35 
 

Occupation Occupation and severe COVID-19 
A UK cohort study (Biobank, with exposure ascertainment from 2006-
2010) included 120,075 participants aged 49– 64.36 Of these, 29.3% were 
classified as essential workers (healthcare (9%), social and education 
(11.2%) and ”other” (9.1%)). White participants made up 92.2% of the 
sample, South Asians 2.6% and black participants 2.7%. Woman and 
ethnic minority participants were more likely to be employed in essential 
occupations.  
 
In comparison with non-essential workers, healthcare workers (n=10,646) 
had a greater risk of severe COVID-19 as measured by hospitalisation or 
death, (relative risk (RR) 7.43, 95% CI 5.52 to 10.00). This association 
remained when adjusted for age, gender, country of birth, ethnicity 
socioeconomic factors of deprivation, education, shift work, health 
conditions and lifestyle factors. Similarly, social care workers (n=5,297) 
had a higher risk when compared with non-essential workers, (RR 2.46, 
95% CI 1.47 to 4.14). Transport workers within the subcategory of ”other” 
essential workers (n=3,279) also had a higher risk of severe COVID-19 
(RR 2.20, 95% CI 1.21 to 4.00) but this association was not statistically 
significant when adjusted for socioeconomic status (RR 1.66, 95% CI 0.91 
to 3.01). There were no strong associations between occupation and 
severe COVID-19 observed for police, food or education workers. 
 
Men, South Asian and black ethnic groups, those with socioeconomic 
disadvantage and the least educated groups had higher risk of severe 
COVID-19 compared with women, white British, those with socioeconomic 
advantage and degree educated groups. Shift work and manual work 
were associated with a higher risk of severe COVID-19 as were being 
overweight or obese or being a previous smoker.36 
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Occupation and deaths due to COVID-19  
In records of deaths involving COVID-19 in Scotland in the 21 months to 
30 November 2021, the occupation category with the highest age-
standardised rate per 100,000 of population was for process, plant and 
machine operatives (58.2).37 This compared with the rate of 24.5 for the 
950 deaths across all occupations. Those whose death certified 
occupation related to the category of elementary occupations (which 
includes construction workers and cleaners) had the next highest rate of 
37.5. The corresponding rate for healthcare workers was 13.5 and for 
social care workers it was 34.8. People in professional occupations had 
the lowest death rate (7.9 per 100,000 over 21 months). 
 

Pregnancy Factors associated with hospital admission 
A UK cohort study of 427 pregnant women admitted to hospital for 
COVID-19 found that 233 (56%) were from black or other ethnic minority 
groups. Each of four categories of non-white ethnicity (Asian, black, 
Chinese/other and mixed) were associated with two to four fold increased 
risk of admission to hospital with COVID-19 in an observed over expected 
analysis based on estimated total number of maternities in each group. 
This analysis also found increased risk of hospital admission with body 
mass index (BMI) >25 and age ≥35. Most women did not have severe 
illness, and most were admitted in the third trimester of their pregnancy.38 
 
Outcomes for pregnant women compared with non-pregnant women 
A living systematic review and meta-analysis with literature search to 
October 2020 identified 192 studies examining aspects of COVID-19 
disease in pregnant women.39 Most studies were on women who required 
visits to hospital, including for childbirth. This limits the generalisability of 
findings.  
 
The overall rate of COVID-19 diagnosis in pregnant women attending or 
admitted to hospital for any reason was 10% (95% CI 7% to 12%; 73 
studies, 67,271 women). Where universal screening was in place the rate 
was 7%, whilst for settings with testing based on symptoms it was 28%. 
The rate of COVID-19 positivity was 4% across asymptomatic study 
participants. Three quarters (73%) of the pregnant women with COVID-19 
in the universal screening population were asymptomatic.39 When 
compared with non-pregnant women with COVID-19 the odds of 
admission to ICU (OR 2.13, 95% CI 1.53 to 2.95) and need for invasive 
ventilation (OR 2.59, 95% CI 2.28 to 2.94) were higher in pregnant 
women. When compared with non-pregnant women, factors associated 
with increased risk of severe COVID-19 were age ≥35 (7 studies), BMI 
>30 (5 studies), chronic hypertension (2 studies) and pre-existing diabetes 
(3 studies).39 
 
Where pregnant women with the disease have symptoms the pattern is 
similar to that of the general female population with the most common 
symptoms being fever (40%) and cough (41%). When compared with non-
pregnant women (of reproductive age) pregnant women were less likely to 
report symptoms of fever (OR 0.49, 95% CI 0.38 to 0.63; 11 studies, 
240,324 women) and myalgia (OR 0.53, 95% CI 0.36 to 0.78; 3 studies, 
240,105 women).39 
 
A case-control study from France examined the risk of ICU admission in 
83 pregnant women with COVID-19 at ≥20 weeks’ gestation with 107 non-
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pregnant controls matched for age, diabetes, hypertension and asthma. 
ICU admission was 2.38% in the control group and 11.08% in the 
pregnant COVID-19 case group (p=0.024).40 
 
A comprehensive guideline published in November 2021 by the Royal 
College of Midwives and the Royal College of Obstetricians and 
Gynaecologists reported that pregnant women were more likely to be 
admitted to ICU but that this may reflect lower thresholds for admission 
rather than greater severity of disease.41 It also found that pregnant 
women have higher needs for ventilation and extracorporeal membrane 
oxygenation (ECMO) which may indicate that pregnant women have an 
increased risk of severe disease. This guideline was based on a literature 
review to June 2021 and expert opinion.  The guideline reported that 
pregnant women who required hospitalisation had overall worse maternal 
outcomes, including an increased risk of death, although the risk of death 
remains very low (the UK maternal mortality rate from COVID-19 is 
2.4/100,000 maternities). It also reported that pregnant women may be at 
increased risk of complications in the third trimester when compared to 
earlier in pregnancy. The full guideline can be found here 
https://www.rcog.org.uk/globalassets/documents/guidelines/2022-01-11-
coronavirus-covid-19-infection-in-pregnancy-v14.3.pdf 
 
COVID pregnancy outcomes compared with non-COVID pregnancy 
outcomes  
The odds of preterm birth were higher in pregnant women with COVID-19 
when compared with pregnant women without COVID-19 (OR 1.47, 95% 
CI 1.14 to 1.91; 18 studies, 8,459 women).39  
 
Neonates born to women with COVID-19 had a higher risk of neonatal 
ICU admission (OR 4.89, 95% CI 1.87 to 12.81; 10 studies, 5,873 
neonates).39 
 

Smoking A meta-analysis of 19 peer-reviewed papers showed that smoking is 
associated with disease progression and severe disease, with smokers 
having greater odds of progression in COVID-19 severity compared with 
people who never smoked (OR 1.91, 95% CI 1.42 to 2.59, p=0.001).42 
 
A systematic review of peer-reviewed studies carried out by the World 
Health Organization (WHO) suggested that smoking is associated with 
increased severity of disease and death in hospitalised COVID-19 
patients. The authors note that although likely related to severity, there is 
no evidence to quantify the risk to smokers of COVID-19-related 
hospitalisation.43 
 
An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with 
former smoking (HR 1.19, 95% CI 1.14 to 1.24) but not current smoking 
(HR 0.89, 95% CI 0.82 to 0.97).11 
 
A prospective cohort analysis of UK Biobank data found that amongst 
participants >69 years, once infected, smokers were twice as likely to die 
from COVID-19 compared with non-smokers (RR 2.15, 95% CI 1.11 to 
4.16) whereas there was no statistically significant difference for those 
under the age of 69 (RR 1.22, 95% CI 0.83 to 1.79).44 Similar patterns 

https://www.rcog.org.uk/globalassets/documents/guidelines/2022-01-11-coronavirus-covid-19-infection-in-pregnancy-v14.3.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2022-01-11-coronavirus-covid-19-infection-in-pregnancy-v14.3.pdf
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were observed for previous smokers. The impact of smoking was similar 
in men and women. 
 
A prospective cohort study linked vaccination status, primary care records, 
COVID-19 testing, hospitalisation and mortality data in Scotland to assess 
the frequency of adverse COVID-19 outcomes in people receiving at least 
one vaccine dose. Data from December 2020 to April 2021 were included. 
Being a smoker was associated with increased risk of the composite 
outcome of COVID-19-related hospitalisation or death. When compared 
with non-smokers, smokers and ex-smokers had increased risk of adverse 
outcome (RR 1.14, 95% CI 0.97 to 1.33, RR 1.18, 95% CI 1.01 to 1.38, 
respectively), but this was only statistically significant for ex-smokers.45 
 

Sex An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with male 
sex (HR 1.59, 95% CI 1.53 to 1.65).11  
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe COVID-19 was significantly 
associated with male sex. The OR associated with male sex was 1.63 for 
all severe disease and 1.58 for fatal disease.33 A systematic review of 
international data suggests that this association is maintained across all 
age groups.46  
 
A case-control study based on UK Biobank data found that other factors, 
including a genetics-based score and clinical risk factors were more 
influential than age or sex in determining who would develop severe 
disease.34 
 
A large matched cohort study of UK women found that oestrogen 
exposure had a protective effect for COVID-19 status and severity.47 
 
Male sex remains significantly associated with death and hospital 
admission in a vaccinated population according to findings from a 
prospective cohort study of just under 7 million vaccinated individuals 
(74% had two vaccine doses) from 8 Dec 2020 to 15 June 2021.35 Hazard 
ratio for death was 1.89 (95% CI 1.72 to 2.08), and for hospitalisation 1.31 
(95% CI 1.20 to 1.44).35 
 

Socio-
economic 
status 

An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with living 
in the most deprived quintile (HR 1.79, 95% CI 1.68 to 1.91) compared 
with the least deprived quintile. The associations were adjusted for 
comorbidity, age, sex but not adjusted for employment or housing 
density.11  
 
An English cohort study of over 45,000 patients with hypertension and 
suspected COVID-19 found that increasing deprivation was significantly 
associated with death due to COVID-19.48 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with socioeconomic deprivation (RR 0.54, 95% CI 0.48 to 0.62) 
for the least deprived quintile compared to most deprived.33  
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Based on data to 14 February 2022, COVID-19 cases in people coded by 
postcode to the most deprived quintile made up 21.8% of all positive 
tests.49 People in the least deprived quintile made up 19.5% of all cases. 
For hospital admissions, those people in the most deprived quintile made 
up 30.9% of cases whilst those in the least deprived quintile contributed 
12.5% of admissions.  
 
A national audit of demographics, activity and outcomes for patients with 
laboratory-confirmed COVID-19 disease admitted to Scottish ICUs 
between 1 March and 19 September 2021 reported that the proportion of 
patients living in the two most deprived quintiles of area deprivation rose 
from 52.7% in waves one and two to 55.1% in wave three. During the third 
wave (1 August 2021 to 19 September 2021) the proportion of patients 
admitted from the two most deprived quintiles was nearly three times that 
from the two least deprived quintiles (65.1% compared with 22.3%). 
Overall estimated 30-day mortality for all patients admitted to ICU in wave 
three was 25.7%, with a higher estimate of death among those in the 
highest quintile of deprivation compared with those in the lowest quintile 
(30.7% compared with 28.8%).50 

 
In Scotland, the age-standardised rate of deaths involving COVID-19 
between 1 March 2020 and 31 January 2022 in the most deprived quintile 
(213.7 per 100,000 population) was 2.47 times higher than in the least 
deprived quintile (86.59 per 100,000 population).37 
 
A study using UK Biobank data found those allocated to the least 
advantaged quartile of the Townsend index to be at greater risk of being 
tested, testing positive and testing positive in hospital.51 
 
A single centre, retrospective study of 907 patients admitted to hospital 
with COVID-19 in Birmingham, UK between February and May 2020 
found that, after clinical factors had been adjusted for, ethnicity and social 
deprivation had no statistically significant association with mortality.52   
 
A prospective cohort study of admissions to three Scottish acute hospitals 
on one day in April 2020 found that socioeconomic deprivation had no 
impact on health outcomes, although it did negatively impact length of 
hospital stay.53 This study compared the five most deprived deciles of the 
Scottish index for multiple deprivation with the five least deprived deciles 
which may have resulted in a reduction in perceived effect.  
 
Socioeconomic deprivation remains significantly associated with death 
and hospital admission in a vaccinated population according to findings 
from a prospective cohort study of just under 7 million vaccinated 
individuals (74% had two vaccine doses) from 8 Dec 2020 to 15 June 
2021.35 Hazard ratio for death was 1.27 (95% CI 1.17 to 1.37) per 5 unit 
increase in the Townsend deprivation score (a greater Townsend score 
implies a greater level of deprivation). The corresponding HR for 
hospitalisation was 1.41 (95% CI 1.30 to 1.53). 
 
A prospective cohort study linked vaccination status, primary care records, 
COVID-19 testing, hospitalisation and mortality data in Scotland to assess 
the frequency of adverse COVID-19 outcomes in people receiving at least 
one vaccine dose. Data from December 2020 to April 2021 were included. 
Socioeconomic deprivation was associated with increased risk of the 
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composite outcome of COVID-19-related hospitalisation or death. When 
compared with people from the least deprived Scottish Index of Multiple 
Deprivation (SIMD) quintile, the relative risks for those in the most 
deprived and second most deprived group were RR 1.57 (95% CI 1.30 to 
1.90) and RR 1.40 (95% CI 1.16 to 1.70) respectively.45   
 

Ethnicity An observational study of over 17 million UK primary care patients looked 
at the risk of hospitalisation, ICU admission and death by ethnic group.54  
It found that compared with the white group, the following ethnic groups 
had an increased risk of COVID-19-related hospitalisation: 

 South Asian group (HR 1.48, 95% CI 1.41 to 1.55)  

 black group (HR 1.78, 95% CI 1.67 to 1.90)  

 mixed ethnicity group (HR 1.63, 95% CI 1.45 to 1.83) 

 other ethnicity group (HR 1.54, 95% CI, 1.41 to 1.69) 
increased risk of COVID-19-related ICU admission: 

 South Asian (HR 2.18, 95% CI 1.92 to 2.48) 

 black (HR 3.12, 95% CI 2.65 to 3.67) 

 mixed ethnicity (HR 2.96, 95% CI 2.26 to 3.87) 

 other ethnicity (HR 3.18, 95% CI 2.58 to 3.93) 
and increased risk of death: 

 South Asian (HR 1.26, 95% CI 1.15 to 1.37) 

 black (HR 1.51, 95% CI 1.31 to 1.71) 

 mixed ethnicity (HR 1.41, 95% HR 1.11 to 1.81) 

 other ethnicity (HR 1.22, 95% CI 1.00 to 1.48).  
These data relate to wave 1 of the pandemic, February to August 2020.  
 
An ecological study using Office of National Statistics (UK) data at local 
authority district (LAD) level in England found that in LADs with the 
highest deprivation quartile, where there is a 1 percentage point increase 
in black African (regression coefficient 2.86, 95% CI 1.08 to 4.64), black 
Caribbean (9.66, 95% CI 5.25 to 4.06) and Bangladeshi (1.95, 95% CI 
1.14 to 2.76) populations, there is a significantly higher age-adjusted 
COVID-19 mortality compared to respective control populations.55   
 
Another population-level study linking census data and mortality found 
that people from all minority ethnic groups were at elevated risk of COVID-
19 mortality; HRs for black males and females were 3.13 (95% CI 2.93 to 
3.34) and 2.40 (95% CI 2.20 to 2.61), respectively. However, for females, 
in models adjusted for a broad range of covariates including occupation 
and proxies for socioeconomic deprivation, the HRs were close to unity for 
all ethnic groups except black (1.29, 95% CI 1.18 to 1.42). For males, the 
mortality risk remained elevated for the black (HR 1.76, 95% CI 1.63 to 
1.90), Bangladeshi/Pakistani (HR 1.35, 95% CI 1.21 to 1.49) and Indian 
(HR 1.30, 95% CI 1.19 to 1.43) groups.56 
 
In a single hospital study with a multi-ethnic catchment area age, gender, 
multimorbidity and black ethnicity (OR 2.1, 95% CI 1.5 to 3.2, p<0.001), 
compared with white ethnicity, (absolute excess risk <1/1000) were 
associated with COVID-19 admission and mortality. The South Asian 
cohort had lower admission rates and lower mortality compared to the 
white group (COVID-19 admissions, (OR 0.5, 95% CI 0.3 to 0.8, p<0.01); 
non-COVID admissions, (OR 0.4, 95% CI 0.3 to 0.6, p <0.00) and 
community deaths (OR 0.5, 95% CI 0.3 to 0.7, p< 0.001). Despite many 
common risk factors ethnic groups had different admission rates and 
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within-group differing association of risk factors. Deprivation impacted only 
the white ethnicity group, in the oldest age bracket and in a lesser (not 
most) deprived quintile.57 
 
A UK observational study investigated associations between ethnicity and 
obesity and found that compared with white individuals without obesity, all 
other combinations of obesity and ethnicity had a higher risk of admission 
to critical care, receiving mechanical ventilation, or mortality in those 
admitted to hospital with COVID-19. However, the risk of all outcomes 
was greatest in those of black ethnicity with obesity.58 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found no statistically significant association of 
ethnicity with severe COVID-19. The authors note that case numbers from 
ethnic minority backgrounds were very small so confidence intervals were 
wide.33  
 
A single centre, retrospective study of 907 patients admitted to hospital 
with COVID-19 in Birmingham, UK between February and May 2020 
found that, after clinical factors had been adjusted for, ethnicity and social 
deprivation had no statistically significant association with mortality.52 
 
A study of admissions for COVID-19 at five East London hospitals found 
that compared with white patients, those from minority ethnic backgrounds 
were younger, with differing comorbidity profiles and less frailty. Asian and 
black patients were more likely to be admitted to ICU and to receive 
invasive ventilation (OR 1.54, 95% CI 1.06 to 2.23, p=0.023 and OR 1.80, 
95% CI 1.20 to 2.71, p=0.005, respectively). After adjustment for age and 
sex, patients from Asian (HR 1.49, 95% CI 1.19 to 1.86, p<0.001) and 
black (HR 1.3, 95% CI 1.02 to 1.65, p=0.036) backgrounds were more 
likely to die. These findings persisted after adjustment for a range of risk 
factors including major comorbidities, obesity, smoking, frailty and ABO 
blood group.59 
 
Indian and Pakistani ethnicities remained significantly associated with 
death and hospital admission in a vaccinated population according to 
findings from a prospective cohort study of just under 7 million vaccinated 
individuals (74% had two vaccine doses) from 8 Dec 2020 to 15 June 
2021.35 The HR for people of Indian ethnicity compared to white people 
was 1.59 (95% CI 1.16 to 2.18) for death and 1.32 (95% CI 1.00 to 1.75) 
for hospitalisation. For Pakistani compared to white ethnicity the HR was 
2.28 (95% CI 1.59 to 3.27) for death and 2.49 (95% CI 1.86 to 3.33) for 
hospitalisation. 
 

Other 
lifestyle 
factors 

A large prospective cohort study using UK Biobank data with 468,659 
participants and 387 deaths due to COVID-19 between March and June 
2020 reported that participants who were classified as sufficiently active 
according to physical activity guidelines were at lower risk of COVID-19 
mortality than those classified as inactive (RR 0.70, 95% CI 0.54 to 0.89). 
When compared with ex-drinkers, participants classified as drinking 
alcohol within or above guideline recommendations had reduced risk of 
COVID-19 mortality (RR 0.60, 95% CI 0.40 to 0.89 and RR 0.62, 95% CI 
0.41 to 0.93 respectively).60 
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Table 5: Comorbidities associated with severe COVID-19 in adults

Multi-
morbidity 

A UK retrospective cohort study (n=2,217) examined the association 
between number of comorbidities and COVID-19-related death in 
hospitalised patients during the first phase of the pandemic (March to 
May 2020). When compared with no comorbidities, having 1–2 comorbid 
conditions increased the risk of death (HR 1.7, 95% CI 1.3 to 2.2) as did 
having three or more comorbid conditions (HR 2.3, 95% CI 1.7 to 3.0).61 
 
A retrospective single cohort study provided Scottish data on the risk of 
death with COVID-19 in double vaccinated people who received their 
positive test in the community (n=53 deaths). When adjusted for age, sex 
and deprivation, those with 3–4 comorbidities (HR 4.75, 95% CI 1.69 to 
13.39) or >5 comorbidities had increased risk of death when compared to 
those with no comorbidities (HR 10.01, 95% CI 3.15 to 31.79).62  
 
In a retrospective cohort study using UK Biobank data (n= 360,283) 
people with multimorbidity (two or more conditions) were more likely to be 
admitted with severe COVID-19 when compared with those with no 
recorded comorbidity (OR 1.91, 95% CI 1.70 to 2.15). Diagnostic clusters 
containing asthma and hypertension had the lowest risk (OR 1.29, 95% 
CI 1.03 to 1.60) and those containing chronic kidney disease and 
diabetes were associated with the highest risk (OR 4.93, 95% CI 3.36 to 
7.22).32    
 
A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Multimorbidity (including care home residence) was 
associated with increased risk of the composite outcome of COVID-19-
related hospitalisation or death. When compared with people with no 
comorbidities, those having five or more comorbidities had RR 4.24 (95% 
CI 3.34 to 5.39).45  
 

Learning 
disabilities 
including 
Down’s 
Syndrome 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that learning disabilities were associated with 
contracting COVID-19 and subsequent hospitalisation and death for both 
men and women. The risk of death for individuals with Down’s Syndrome 
was found to be high compared to those without any learning disabilities; 
HR for death in men 9.8 (95% CI 4.62 to 20.78), and in women OR 32.55  
(95% CI 18.13 to 58.42).25,63  
 

A follow-up study in vaccinated individuals similarly reported that for 
people with Down’s Syndrome the condition specific hazard ratio for 
death due to COVID-19 was 12.68 (95% CI 4.68 to 34.38). For COVID-
19 hospital admission the condition specific HR was 2.55 (95% CI 0.63 to 
10.28).35 
 
A population-based cohort study provided data on the association 
between being on the GP learning disability register in NHS England and 
COVID-19 outcomes during the second wave of the pandemic 
(September 2020 to February 2021). When compared with adults not on 
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the register there was an increased risk of COVID-19-related hospital 
admission (HR 4.32, 95% CI 4.05 to 4.61) and death (HR 7.22, 95% CI 
6.41 to 8.13). Associations were greatest for those whose disability was 
classed as severe to profound and those in residential care. Children 
(<16 years) on the register had an increased risk of COVID-19-related 
hospital admission (HR 9.18, 95% CI 5.89 to 14.29). There were 
insufficient data to analyse the effects on COVID-related deaths in 
children.64 
 

Transplants A large observational study of 10,926 deaths due to COVID-19 in 
England found that death due to COVID-19 was significantly associated 
with organ transplant (HR 3.53, 95% CI 2.77 to 4.49).11 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with chronic kidney disease or being a transplant recipient 
(RR 2.88, 95% CI 2.13 to 3.89).33  
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with recent bone marrow or 
solid organ transplantation ever increased compared with those with no 
transplant (HR 6.81, 95% CI 3.18 to 14.56). Cause-specific COVID-19-
related death was also increased although there was low certainty 
around the estimate consistent with a lower or higher mortality rate (HR 
2.49, 95% CI 0.62 to 10.08).35 
 

Chronic 
kidney 
disease 

An observational study of 10,926 deaths due to COVID-19 in England 
found a significant association with chronic kidney disease (CKD). The 
study distinguished between estimated glomerular filtration rate (eGFR) 
30–60, HR 1.33 (95% CI 1.28 to 1.40) and eGFR <30, HR 2.52 (95% CI 
2.33 to 2.72).11 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with chronic kidney disease or being a transplant recipient 
(RR 2.88, 95% CI 2.13 to 3.89).33  
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause- specific 
COVID-19 hospital admission rate in patients with CKD was increased 
compared with those with no kidney disease. The increase was seen for 
patients with stage 3 CKD (HR 1.3, 95% CI 1.17 to 1.45), stage 4 CKD 
(HR 1.73, 95% CI 1.32 to 2.28), stage 5 CKD (HR 2.23, 95% CI 1.52 to 
3.28), dialysis (HR 7.37, 95% CI 3.95 to 13.77) and transplantation (HR 
12.82, 95% CI 7.65 to 21.47). A similar pattern was observed with death 
due to COVID-19. Patients on dialysis and those with kidney 
transplantation were amongst the groups with the highest hazard ratios 
for severe COVID-19 in this study.35   
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A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having CKD (stage 3–5) was associated with 
increased risk of the composite outcome of COVID-19-related 
hospitalisation or death (RR 1.60, 95% CI 1.39 to 1.84).45 
 

Sickle cell 
disease 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that sickle cell disease was significantly associated 
with COVID-19-related hospitalisation and death for both sexes.25  

 

A similar but more recent study also found that that sickle cell disease 
was associated with increased risk of both COVID-19-related 
hospitalisation (HR 4.11, 95% CI 2.98 to 5.66) and COVID-19-related 
death (HR 2.55, 95% CI 1.36 to 4.75).65 
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with COVID-19-related 
death as a derivation dataset to develop a risk prediction algorithm 
(QCovid3). When adjusted for factors including age, BMI, deprivation and 
background infection level, cause-specific COVID-19-related death in 
patients with sickle cell disease was increased compared with those with 
no sickle cell disease (HR 7.73, 95% CI 1.07 to 55.83).35 
 

Type 1 and 
type 2 
diabetes 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that both type 1 and type 2 diabetes were significantly 
associated with COVID-19-related death. The HR for death in women 
with type 1 diabetes was 4.02 (95% CI 2.07 to 7.82) whilst for type 2 
diabetes it was 6.29 (95% CI 4.08 to 9.70). A similar pattern of findings 
was reported for death in men and for COVID-19-related hospital 
admissions in both sexes.25 
 
An observational study of 10,926 deaths due to COVID-19 in England 
distinguished diabetes with glycated haemoglobin (HbA1c) above and 
below 58 mmol/mol and diabetes with no recent measure. It found that 
death due to COVID-19 was significantly associated with all diabetes with 
those patients with HbA1c below 58 mmol/mol having the lowest risk (HR 
1.31, 95% CI 1.24 to 1.37). Those with HbA1c equal to or above 58 
mmol/mol had a HR of 1.95 (95% CI 1.83 to 2.08) and those without a 
recent measurement HR 1.90 (95% CI 1.72 to 2.09).11 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with both type 1 (RR 1.56, 95% CI 1.05 to 2.32) and type 2 
diabetes (RR 1.42, 95% CI 1.29 to 1.56).33  
 
A population level cohort study in England (n= 61,414,470) identified in-
hospital deaths with COVID-19 and examined the association with type 1 
and type 2 diabetes. When adjusted for age, sex, deprivation and some 
comorbidities both type 1 and type 2 diabetes were associated with 
significantly greater odds of death due to COVID-19 (OR 2.86, 95% CI 
2.58 to 3.8 and OR 1.80, 95% CI 1.75 to 1.86, respectively).66 
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A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with type 2 diabetes and 
HbA1c ≥59 mmol/mol increased compared with those with no type 2 
diabetes (HR 1.76, 95% CI 1.50 to 2.05). Cause-specific COVID-19-
related death was also increased (HR 1.43, 95% CI 1.21 to 1.70). A 
similar pattern was seen for those with HbA1c <59 mmol/mol.35  
 
A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having diabetes was associated with increased risk 
of the composite outcome of COVID-19-related hospitalisation or death, 
for type 2 diabetes (RR 1.81, 95% CI 1.58 to 2.07), and type 1 diabetes 
(RR 1.26, 95% CI 0.54 to 2.44) respectively. The association was not 
statistically significant for type 1 diabetes.45 
 

Immuno-
suppressive 
conditions 

A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with immune deficiency or suppression (RR 1.67, 95% CI 
1.10 to 2.52).33  
 
A population-based retrospective analysis in the UK reported that, when 
adjusted for age, sex, ethnicity, deprivation and selected comorbidities, 
people living with human immunodeficiency virus (HIV) (n=27,480) were 
at greater risk of COVID-19-related death than people who did not have 
HIV (n=17,282,905) (HR 2.30, 95% CI 1.55 to 3.41).67 
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with COVID-19-related 
death as a derivation dataset to develop a risk prediction algorithm 
(QCovid3). When adjusted for factors including age, BMI, deprivation and 
background infection level, cause-specific COVID-19-related death in 
patients with HIV/acquired immune deficiency syndrome (AIDS) was 
increased compared with those with no HIV/AIDS (HR 3.29, 95% CI 1.05 
to 10.29). Severe combined immunodeficiency was not statistically 
significantly associated with COVID-19-related mortality (HR 1.31, 95% 
CI 0.33 to 5.27). In this study COVID-19-related mortality was increased 
for patients receiving grade B chemotherapy (HR 3.63, 95% CI 2.57 to 
5.12) and grade C chemotherapy (HR 4.30, 95% CI 1.06 to 17.51).35 
 
Outcomes for people with COVID-19 and an immunosuppressive 
condition may be impacted by the pharmacological therapies used to 
manage their condition.31 Some immunosuppressive conditions and 
therapies may be associated with reduced vaccine effectiveness (see 
section 5). 
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Severe 
mental illness 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that severe mental illness was associated with 
contracting COVID-19 and subsequent hospitalisation (HR 1.37, 95% CI 
1.28 to 1.47) and death in women (HR 1.29, 95% CI 1.15 to 1.45). Data 
for men were similar.25  
 
A UK Biobank cohort study conducted during the first phase of the 
pandemic (January 2020 to July 2020) explored the association between 
prepandemic psychiatric diagnoses (recorded between 2006 and 2010) 
and COVID-19 outcomes. When adjusted for age, sex, ethnicity, 
socioeconomic factors and chronic diseases those with a psychiatric 
diagnosis had increased risk of COVID-19 hospitalisation (OR 1.55, 95% 
CI 1.34 to 1.78) and COVID-19-related death (OR 2.03, 95% CI 1.59 to 
2.59). Odds ratios were highest for psychotic disorders but small 
numbers led to uncertainty around estimates.68 
 
A matched case-control study (n=4,251 cases, 36,738 controls) 
conducted in Scotland examined the association between polypharmacy 
and severe COVID-19 defined as admission to critical care or death. 
Severe COVID-19 was strongly associated with the increasing number of 
non-cardiovascular drug classes dispensed. There was a large effect 
estimate for patients prescribed antipsychotic agents compared with 
those prescribed non-antipsychotic agents (RR 2.80, 95% CI 2.24 to 
3.51).69 
 

Chronic liver 
disease 

An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with 
chronic liver disease (HR 1.75, 95% CI 1.51 to 2.03).11 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with liver disease (RR 1.93, 95% CI 1.32 to 2.81).33 
 
A propensity score matched analysis in patients with COVID-19 in a UK-
based chronic liver disease registry (n=184) provided estimates of the 
risk of death for each disease stage; chronic liver disease without 
cirrhosis 4.4% (95% CI -6.9% to 15.8%; p=0.445), Child-Pugh A 8.5% 
(95% CI -9.2 to 26.2, p=0.349), Child-Pugh B 17.8% (95% CI 2.5 to 
33.1%, p=0.023), and Child-Pugh C 50.5% (95% CI 28.1% to 72.8%, p 
≤0.001).70 
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with liver cirrhosis was 
increased compared with those with no liver cirrhosis (HR 1.79, 95% CI 
1.13 to 2.83). Cause-specific COVID-19-related death was also 
increased (HR 2.96, 95% CI 2.02 to 4.34).35 
 
A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
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to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having liver cirrhosis was associated with increased 
risk of the composite outcome of COVID-19-related hospitalisation or 
death (RR 1.49, 95% CI 0.87 to 2.36). This was not statistically 
significant.45 
 

Neurological 
conditions 

An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with 
stroke or dementia (HR 2.16, 95% CI 2.06 to 2.27) and other neurological 
conditions (HR 2.58, 95% CI 2.38 to 2.79).11 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with neurological conditions (except epilepsy) or dementia 
(RR 2.00, 95% CI 1.81 to 2.21).33  
 
A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that dementia, epilepsy and cerebral palsy were 
significantly associated with contracting COVID-19 and subsequent 
hospitalisation and death for men and women. Parkinson’s Disease was 
significantly associated with hospitalisation for both sexes but only with 
death for men.25 
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients was increased for those 
with dementia (HR 2.07, 95% CI 1.79 to 2.39), Parkinson’s disease (HR 
1.47, 95% CI 1.06 to 2.03), epilepsy (HR 1.70, 95% CI 1.32 to 2.20), and 
rare neurological conditions (HR 2.30, 95% CI 1.44 to 3.65). Rare 
neurological conditions encompassed motor neurone disease, multiple 
sclerosis, myasthenia gravis, or Huntington’s disease. A similar pattern 
was observed with death due to COVID-19 where there was a statistically 
significant increase when compared to people without neurological 
conditions for all groups except those with epilepsy (HR 1.13, 95% CI 
0.85 to 1.50).35 
 
A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having a chronic neurological conditions was 
associated with increased risk of the composite outcome of COVID-19-
related hospitalisation or death (RR 1.27, 95% CI 0.58 to 2.37). This was 
not statistically significant. Having dementia was associated with 
increased risk of the composite outcome of COVID-19-related 
hospitalisation or death (RR 5.32, 95% CI 4.57 to 6.18).45 
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Cancer A study of 10,926 deaths due to COVID-19 in England distinguished 
haematological and non-haematological cancer and time since diagnosis. 
Death due to COVID-19 was significantly associated with both types of 
cancer. For recently diagnosed haematological cancer the HR was 2.80 
(95% CI 2.08 to 3.78) reducing to 1.61 (95% CI 1.39 to 1.87) if diagnosed 
more than five years previously. For non-haematological cancers the HR 
was 1.72 (95% CI 1.50 to 1.96) for cancer diagnosed within a year 
reducing to a risk equivalent to that of individuals without cancer, for 
cancers diagnosed more than five years previously.11 
 
A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that blood cancer was significantly associated with 
contracting COVID-19 and subsequent hospitalisation and death. The 
same study found that respiratory tract cancer was significantly 
associated with hospitalisation in men and women and death in women. 
Any chemotherapy in the last 12 months or radiotherapy in the last 6 
months were significantly associated with both death and hospitalisation 
for both sexes.29 
 
A prospective cohort study from the UK Coronavirus Cancer Monitoring 
Project (UKCCMP) which included 800 patients admitted to hospital over 
a 5-week period with a diagnosis of cancer and symptomatic COVID-19 
reported that 226 patients (28%) died. Risk of death was significantly 
associated with older patient age (OR 9.42, 95% CI 6.56 to 10.02), male 
sex (OR 1.67, 95% CI 1.19 to 2.34) and the presence of other 
comorbidities such as hypertension (OR 1.95, 95% CI 1.36 to 2.80) and 
cardiovascular disease (OR 2.32, 95% CI 1.47 to 3.64). After adjusting 
for age, gender, and comorbidities, chemotherapy in the previous 4 
weeks was not significantly associated with mortality from COVID-19 
disease compared with patients with cancer who had not received recent 
chemotherapy (OR 1.18, 95% CI 0.81 to 1.72). There was no statistically 
significant effect on mortality for patients who received immunotherapy, 
hormone therapy, targeted treatment or radiotherapy within the previous 
four weeks.71 
 
Another study from the UKCCMP explored the effect of tumour subtype 
on COVID-19 outcomes in patients with cancer (n=1,044) by comparing 
the cohort with the profile of a non-COVID-19 UK cancer control 
population (from 2017). Some tumour subtypes were over-represented in 
the UKCCMP patient cohort compared with the control population. 
Patients with haematological malignancies (leukaemia, myeloma, and 
lymphoma) were at significantly increased risk of COVID-19 infection. 
Patients with lung cancer and prostate cancer were relatively under-
represented in the COVID-19 cohort. When compared with cancers of the 
digestive organs, which had the median case fatality rate, patients with 
leukaemia had a significantly increased case fatality rate (OR 2.25, 95% 
CI 1.13 to 4.57, p=0·023). There was no evidence of increased case 
fatality rate due to COVID-19 in patients with lung cancer compared with 
the rest of the UKCCMP population (OR 1.41, 95% CI 0.75 to 2.67, 
p=0.29).72 When the effects of cancer control status in COVID-19 
patients with haematological cancers was analysed (n=527) those with 
an indication to ”give first treatment now” had a greater risk of all-cause 
death when compared with asymptomatic patients on active surveillance 
(OR 2.45, 95% CI 1.09 to 5.5, p=0.03). There was also an increased risk 
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for patients who had been treated and had progressive or relapsed 
disease (OR 3.21, 95% CI 1.68 to 6.14, p<0.001).73 
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
HR for death due to COVID-19 in patients with blood cancer was 1.42 
(95% CI 1.09 to 1.85) and 1.65 (95% CI 1.13 to 2.39) for those with 
respiratory tract cancer.35 
 

Frailty A retrospective comparative cohort study explored the association 
between frailty in UK Biobank participants (n=383,845) and severe 
COVID-19 leading to hospitalisation or death between March 2020 and 
June 2020. Adjustments were made for sociodemographic factors such 
as age and gender and lifestyle factors including smoking and alcohol 
intake. When compared with participants whose physiological status was 
measured as robust, mild frailty and moderate/severe frailty were 
associated with greater risk of adverse COVID-19 outcomes (RR 1.46, 
95% CI 1.26 to 1.71 and RR 2.43, 95% CI 1.91 to 3.10, respectively).74 
 
A cohort study conducted at ten hospitals in the UK and one in Italy found 
that the OR for day-7 mortality for patients with a clinical frailty score of 
7–9 where a score of 5 or more indicates frailty and 9 indicates patients 
are terminally ill (compared to a score of 1–2) was 3.12 (95% CI 1.56 to 
6.24).75 
 

Chronic 
respiratory 
disease 

A population-based cohort study using data from the UK Biobank 
(n=492,768) reported that adults with asthma had a higher risk of severe 
COVID-19, which was driven by the increased risk in patients with non-
allergic asthma (OR 1.48, 95% CI 1.15 to 1.92). In contrast, the risk of 
severe COVID-19 was not significantly elevated in patients with allergic 
asthma (OR 1.29, 95% CI 0.96 to 1.74).76 
 
A population-based cohort study using data from 1,205 general practices 
in England examined the association between pre-existing respiratory 
disease and outcomes related to severe COVID-19. People with chronic 
obstructive pulmonary disease (COPD) had an increased risk of hospital 
admission (HR 1.54, 95% CI 1.45 to 1.63), and death due to COVID-19 
(HR 1.54, 95% CI 1.4 to 1.63). Admission to ICU was rare across the 
cohort. For people with COPD there was no strong evidence of increased 
risk of ICU admission compared to the overall cohort (HR 0.89, 95% CI 
0.68 to 1.17). People with active asthma (HR 1.18, 95% CI 1.13 to 1.24) 
and severe asthma (HR 1.29, 95% CI 1.22 to 1.37) had an increased risk 
of hospitalisation but no evidence of increased risk of death due to 
COVID-19; active asthma (HR 1.05, 95% CI 0.91 to 1.15), severe asthma 
(HR 1.08, 95% CI 0.98 to 1.19). Severe asthma was associated with 
increased risk of ICU admission (HR 1.30, 95% CI 1.08 to 1.58).77 
 
A study of UK patients admitted to hospital (n=75,463) explored the 
association between COVID-19 mortality, underlying respiratory 
comorbidity (asthma or chronic pulmonary disease) and treatments. In 
patients aged over 50 with asthma those using inhaled corticosteroids 
(ICS) had a reduced risk of mortality compared to patients without 
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respiratory disease (HR 0.86, 95% CI 0.80 to 0.92) whilst asthma 
patients in this group not using ICS had a risk of in-hospital mortality 
which was not different to those without respiratory disease (HR 0.97, 
95% CI 0.89 to 1.05). For patients aged over 50 with chronic pulmonary 
disease both those not using ICS (HR 1.16, 95% CI 1.12 to 1.22) and 
those using ICS (HR 1.10, 95% CI 1.04 to 1.16) had a significantly 
increased risk of in-hospital mortality when compared with those without 
respiratory disease.78 
 
A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having asthma was associated with increased risk 
of the composite outcome of COVID-19-related hospitalisation or death 
(RR 1.19, 95% CI 1.01 to 1.40).45 
 

Obesity An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with 
obesity. The HR for BMI of 30–34.9 kg/m2 was 1.05 (95% CI 1.00 to 
1.11), 35–39.9 was 1.40 (95% CI 1.30 to 1.52) and 40 kg/m2 or over was 
1.92 (95% CI 1.72 to 2.13) all compared with BMI <30 kg/m2.11 
 
A prospective cohort study (n=6,910,695) conducted using English GP 
practice data explored the association between last recorded BMI and 
hospital admission, ICU admission and death related to COVID-19. This 
study examined the full range of BMI rather than focusing on obesity 
(BMI >30). When adjusted for confounders including age, sex, 
socioeconomic status, comorbidities and ethnicity each excess BMI unit 
above a BMI of 23 kg/m2 was associated with increased risk of hospital 
admission (HR 1.05, 95% CI 1.05 to 1.05), ICU admission (HR 1.10, 95% 
CI 1.09 to 1.10), and death (HR 1.04, 95% CI 1.04 to 1.05). There was a 
statistically significant interaction between BMI and age and ethnicity, 
with higher HR per kg/m2 above BMI 23 kg/m2 for younger people (age 
20–39) compared with older people (age 80-100) and black people when 
compared with white people. The authors concluded that even a small 
increase in BMI above 23 kg/m2 is a risk factor for adverse COVID-19 
outcomes.79 
 
A UK prospective study using hospital admission data (n=65,932) from 
February 2020 to October 2020 explored the impact of obesity on 
COVID-19 outcomes, including ICU admission, ventilation, and death. 
Obesity (objectively measured or by clinical opinion) was consistently 
associated with admission to critical care, mechanical ventilation, and 
mortality in all ethnic groups. For all outcomes, the association with 
obesity was strongest in black ethnicities. For example, in white 
ethnicities, the OR for mortality in those with obesity compared with those 
without obesity was OR 1.23 (95% CI 1.15 to 1.32) whereas it was OR 
1.98 (95% CI 1.46 to 2.68) for black ethnicities.58 
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Coronary 
heart disease 

An observational study of 10,926 deaths due to COVID-19 in England 
found that death due to COVID-19 was significantly associated with 
chronic heart disease (HR 1.17, 95% CI 1.12 to 1.22).11 
 
A case-control study of 4,272 severe COVID-19 cases and 36,948 
controls in Scotland found that severe disease was significantly 
associated with other heart disease (RR 1.33, 95% CI 1.23 to 1.46) but 
not with ischaemic heart disease (RR 1.08, 95% CI 0.98 to 1.20).33 

 
A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that coronary heart disease was significantly 
associated with death for both men and women but hospitalisation only 
for women.25 

 

A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with coronary heart disease 
was increased compared with those with no coronary heart disease (HR 
1.30, 95% CI 1.16 to 1.46). Cause-specific COVID-19-related death was 
also increased (HR 1.18, 95% CI 1.07 to 1.32).35 
 

A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having coronary heart disease was associated with 
increased risk of the composite outcome of COVID-19-related 
hospitalisation or death (RR 1.51, 95% CI 1.31 to 1.73).45 
 

Atrial 
fibrillation 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that atrial fibrillation was significantly associated with 
contracting COVID-19 and subsequent hospitalisation and death.25 
 

Peripheral 
vascular 
disease 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that peripheral vascular disease was significantly 
associated with contracting COVID-19 and subsequent hospitalisation 
and death for both men and women.25 
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with peripheral vascular 
disease was increased (not statistically significant) compared with those 
with no peripheral vascular disease (HR 1.20, 95% CI 0.97 to 1.48). 
Cause-specific COVID-19-related death was also increased (HR 1.31, 
95% CI 1.09 to 1.57).35 
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Congestive 
heart failure 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that congestive heart failure was significantly 
associated with contracting COVID-19 and subsequent hospitalisation 
and death for both men and women.25 
 
A prospective cohort study of vaccinated people (74% had two vaccine 

doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with heart failure was 
increased compared with those with no heart failure (HR 1.37, 95% CI 
1.18 to 1.60). Cause-specific COVID-19-related death was also 
increased (HR 1.43, 95% CI 1.25 to 1.63).35 
 
A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having heart failure was associated with increased 
risk of the composite outcome of COVID-19-related hospitalisation or 
death (RR 1.69, 95% CI 1.35 to 2.08).45 
 

Stroke A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with stroke was increased 
compared with those with no stroke (HR 1.15, 95% CI 1.01 to 1.32). 
Cause-specific COVID-19-related death was also increased (HR 1.21, 
95% CI 1.08 to 1.36).35 
 

Thrombo-
embolism 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that thromboembolism was significantly associated 
with contracting COVID-19 and subsequent hospitalisation or death for 
both men and women (HR 1.18, 95% CI 1.01 to 1.38).25 
 
A prospective cohort study of vaccinated people (74% had two vaccine 
doses) in England explored variables associated with death due to 
COVID-19 and hospital admission as a derivation dataset to develop a 
risk prediction algorithm (QCovid3). When adjusted for factors including 
age, BMI, deprivation and background infection level, the cause-specific 
COVID-19 hospital admission rate in patients with history of venous 
thromboembolism (VTE) was not significantly increased when compared 
with those with no prior VTE (HR 1.13, 95% CI 0.95 to 1.34). Cause-
specific COVID-19-related death was increased (HR 1.45, 95% CI 1.26 to 
1.67).35 
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Rheumatic 
diseases 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found that rheumatoid arthritis (RA) and systematic lupus 
erythematosus were significantly associated with contracting COVID-19 
and subsequent hospitalisation for both sexes and death for women.25  
 
An observational study of 10,926 deaths in England found that death 
related to COVID-19 was significantly associated with rheumatoid 
arthritis, psoriatic arthritis or lupus (HR 1.19, 95% CI 1.11 to 1.27).11 
 
A case-control study used UK Biobank data to compare COVID-19 
outcomes for people with RA (n=5,409) and people without RA 
(n=467,730). For people diagnosed with COVID-19, RA was associated 
with increased risk of death when adjusted for other conditions (OR 1.89, 
95% CI 1.19 to 3.02).80 
 

Hypertension A large observational study of 10,926 deaths due to COVID-19 in 
England found that death due to COVID-19 was negatively associated 
with high blood pressure or diagnosed hypertension (HR 0.89, 95% CI 
0.85 to 0.93). A post-hoc analysis indicated that hypertension was 
associated with a higher risk of COVID-19-related death up to the age of 
70 years and a lower risk above the age of 70.11 
 
A retrospective cohort study conducted in the first phase of the pandemic 
(January 2020 to August 2020) examined the risk of COVID-19-related 
death in people according to their blood pressure control. When adjusting 
for all known covariates individuals with stage 1 uncontrolled 
hypertension had a lower risk of COVID-19-related death when 
compared to those with well-controlled blood pressure (OR 0.76, 95% CI 
0.62 to 0.92). For participants with moderately raised blood pressure and 
stage 2 or above uncontrolled blood pressure there was no evidence of 
any significant association with COVID-19-related death.48 
 

Congenital 
heart disease 

A population-based cohort study using primary care data from over 6 
million patients in the UK with 4,384 deaths and 10,776 hospital 
admissions found no evidence that congenital heart disease as an 
independent risk factor was associated with contracting COVID-19 and 
subsequent hospitalisation and death for either men or women.25 
 

Inflammatory 
bowel disease 

In a multinational cohort of consecutive patients with COVID-19 attending 
specialist inflammatory bowel disease centres between February 2020 
and June 2020 (n=17 UK) the authors concluded that the risk of COVID-
19 mortality for patients with inflammatory bowel disease was similar to 
that for the general population.81 
 

Previous 
history of 
COVID-19 

A prospective cohort study linked vaccination status, primary care 
records, COVID-19 testing, hospitalisation and mortality data in Scotland 
to assess the frequency of adverse COVID-19 outcomes in people 
receiving at least one vaccine dose. Data from December 2020 to April 
2021 were included. Having a previous history of COVID-19 infection was 
associated with reduced risk of the composite outcome of COVID-19-
related hospitalisation or death (RR 0.40, 95% CI 0.29 to 0.54).45 
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5. Vaccination effectiveness 

UK studies report that vaccination is highly effective against severe disease, COVID-19 

hospitalisation and COVID-19-related death. For most high-risk groups the vaccine remains 

effective. Risk factors for severe outcomes in vaccinated people are generally in line with those 

reported prior to the introduction of vaccines. People with immune suppression may have less 

response to and benefit from vaccination. No published evidence was identified on the 

effectiveness of vaccination in reducing severe COVID-19 in children or young people, 

however updates on vaccination policy are available from the Royal College of Paediatrics 

and Child Health (RCPCH) website. 

A Scottish prospective cohort study including data on over 1 million people and linking primary 

care data, hospital data and vaccination records was conducted for the period December 2020 

to February 2021. The primary objective was to examine the effect of one dose of vaccine on 

COVID-19-related hospital admission. Findings were adjusted for confounders including age, 

sex, and socioeconomic status. At 28–34 days after vaccination the effectiveness against 

COVID-19 hospital admissions was 91% (95% CI, 85% to 94%) for the first dose of Pfizer–

BioNTech vaccine and 88% (95% CI 75% to 94%) for the Oxford–AstraZeneca vaccine. 

Similar effects were seen when the analysis was restricted to those aged 80 and over (83%, 

95% CI 72% to 89%, for pooled analysis from both vaccines).82 

Another study examined the risk of COVID-19-related death in fully vaccinated people in 

Scotland. There were 3,273,336 fully vaccinated individuals at 18 August 2021. COVID-19-

related death was uncommon and most individuals who died were older than 75 and had 

multiple comorbidities. There were 236 COVID-19-related deaths in fully vaccinated people 

and 97% had at least one other cause of death listed on the death certificate. The most 

common non-COVID-19 causes were: coronary heart disease, chronic kidney disease, 

diabetes, atrial fibrillation, chronic obstructive pulmonary disease, stroke, dementia and 

severe mental illness. For people aged 65– 79 the death rate per 10,000 person-years was 

64.8 for unvaccinated people and 4.2 for fully vaccinated individuals. For those aged 80 and 

over the death rate was 14 per 10,000 person-years for fully vaccinated people compared with 

420.1 for unvaccinated individuals.62 

A UK observational study found that COVID-19 vaccination was similarly effective in 

preventing severe (medically attended) COVID-19 in high-risk patients such as those with 

kidney disease, diabetes and obesity, compared with those not in risk groups.83 When 

individual conditions were examined lower vaccine responsiveness and effectiveness was 

found for a broadly-defined group with immune suppression (likely to include active cancer, 

organ transplant, immunosuppressive medication use, HIV and inflammatory diseases 81) (see 

section 4).83 Effectiveness was also lower in those with chronic liver disease and severe 

asthma but estimates for these groups were based on small numbers of cases.83 

  

https://www.rcpch.ac.uk/resources/covid-19-vaccination-children-young-people
https://www.rcpch.ac.uk/resources/covid-19-vaccination-children-young-people
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6. Signs and symptoms of COVID-19 in children and young people 
 

This section is based on an evidence summary developed by UpToDate® which was updated 

in January 2022.84 Key systematic reviews and primary studies cited by UpToDate® are 

referenced for information.85-92 Additional references and information from the Royal College 

of Paediatrics and Child Health (RCPCH) are incorporated.89 

6.1 Epidemiology   
In Scotland, from the start of the outbreak to 23 February 2022, there were 140,663 recorded 

cases of COVID-19 (first recorded positive test) in children aged up to 19 years. This equates 

to approximately 10.42% of all cases in Scotland.93 

At 21 February 2022 there had been a total of 1,435 COVID-19-related hospital admissions 

for children aged 0–4. For children aged 5–14 there had been 933 admissions, and for young 

people aged 15–19 the total number of admissions was 605. COVID-19-related hospital 

admissions were defined as a patient’s first positive polymerase chain reaction (PCR) test for 

COVID up to 14 days prior to admission to hospital, on the day of their admission or during 

their stay in hospital. Children aged 19 and under comprised 5.94% of COVID-19 hospital 

admissions.93  

At 16 February 2022, six deaths with COVID-19 noted on the death certificate had been 

recorded or provisionally recorded for a child aged 14 or under.37 

SARS-CoV-2-related death in children and adolescents is rare. In pooled analysis from seven 

countries (France, Germany, Italy, Spain, South Korea, the UK, and the US), the COVID-19-

related death rate among children (age 0– 19 years) was 0.17 per 100,000 as of February 

2021.94 

6.1.1 Omicron variant 

A small case series (n=55) available as preprint describes the first chronologically-identified 

cases of Omicron infections in children under 1 year of age that were reported to the United 

Kingdom Health Security Agency. The most common reason(s) for admission were fever 

and/or respiratory symptoms (86%). The vast majority did not require significant intervention 

and experienced only a short febrile illness. There was complete recovery in each case.95 

 

6.2 Signs and symptoms of COVID-19 in children and young people 
Most children with SARS-CoV-2 infection are asymptomatic or develop mild COVID-19 

disease.96,97 Severe disease is rare.  

Fever or chills and cough are the most common reported symptoms in children.97,98 Other 
symptoms include; shortness of breath, myalgia, rhinorrhoea, sore throat, nausea and 
vomiting, headache, abdominal pain, diarrhoea and loss of smell or taste.86,87,97 
 
Gastrointestinal symptoms may occur without respiratory symptoms, the most common being 
diarrhoea, vomiting, and abdominal pain.99-101  
 
Less commonly reported symptoms include thoracic pains, somnolence, febrile convulsions, 

lower limb pains, ocular manifestations consistent with viral conjunctivitis and thrombotic 

sequelae.89 

Cutaneous findings have been reported infrequently and are not well characterised; they 
include maculopapular, urticarial, and vesicular eruptions; transient livedo reticularis; and acral 
peeling. Reddish-purple nodules on the distal digits (sometimes called "COVID toes") similar 
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in appearance to pernio (chilblains) are described predominantly in children and young adults, 
although an association with COVID-19 has not been clearly established.102 
 
There appears to be little in the way of clinical signs in children to differentiate COVID-19 from 

other childhood respiratory virus infections, and COVID-19 has been detected in combination 

with other viral and bacterial infections.89 The RCPCH has issued national guidance for the 

management of children with bronchiolitis and lower respiratory tract infections during COVID-

19:103(https://www.rcpch.ac.uk/resources/national-guidance-management-children-

bronchiolitis-during-covid-19#background). 

 

6.3 Symptoms in children with severe disease 
Severe COVID-19 in children is rare. Symptoms in severe disease have been identified in 

case series and may include cardiovascular abnormalities (eg heart failure, arrhythmias, 

myocarditis, pericarditis, cardiogenic shock, pulmonary embolism, ST elevation myocardial 

infarction)84 and neurological manifestations (eg status epilepticus, 

encephalitis/encephalopathy, Guillain-Barré syndrome, acute demyelinating syndrome, 

chorea, psychosis, and transient ischaemic attack).104,105 

 

6.4 Paediatric inflammatory multisystem syndrome 
The RCPCH has produced a case definition for the paediatric inflammatory multisystem 
syndrome temporally associated with SARS-CoV-2 (PIMS-TS).106 A UK retrospective 
observational study of 78 cases meeting the RCPCH definition and admitted to paediatric 
intensive care units (PICU), reported that fever (100% of patients), shock (87%), abdominal 
pain (62%), vomiting (63%), and diarrhoea (64%) were common presenting features.107 Rash 
was seen in 45% of patients and conjunctivitis in 29% of patients. Only 3% of patients had 
comorbidities which would have been expected to require secondary care and 78% had no 
known comorbidities. The study authors note the absence of significant respiratory 

involvement. This is also indicated in a systematic review of 783 international cases.108 An 
additional case series from the UK highlighted the wide spectrum of presenting symptoms and 
by comparison with Kawasaki disease (KD) and, KD shock syndrome suggests PIMS-TS 
differs from other paediatric inflammatory entities.109 
 
The US Centers for Disease Control and Protection have subsequently named the same 
syndrome Multisystem Inflammatory Syndrome in children (MIS-C) with a slightly different 
case definition.110 A US retrospective review of paediatric patients (n=47) found that 49% had 
red or swollen lips and 11% had strawberry tongue.111 The presence of oral or oropharyngeal 
changes may be an early indicator of MIS-C and should be considered suggestive of MIS-C 
in the setting of COVID-19 infection. 
 
  

https://www.rcpch.ac.uk/resources/national-guidance-management-children-bronchiolitis-during-covid-19#background).
https://www.rcpch.ac.uk/resources/national-guidance-management-children-bronchiolitis-during-covid-19#background).
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7. Comorbidities and risk factors associated with severe COVID-19 in 

children and young people 

Comorbid conditions put children at increased risk of severe disease.112,113 

The RCPCH note that children may be at higher risk of requiring PICU admission if they are 

medically complex, have long-term dependence on technological support including 

tracheostomy, have developmental delay, have genetic abnormalities, have respiratory 

comorbidity, have cardiac comorbidity or are obese. Children who have been admitted to PICU 

have been seen in two peaks;  premature babies and those under 1 month of age and older 

children who are more commonly diagnosed with PIMS-TS.89,113 

Children from black, Asian, and other minority ethnic groups appear to be disproportionately 

over-represented in the group of children admitted to hospital.84,89 

 

8. Sources of further information 
 

Links to guidance and evidence reviews on management, care and service delivery in 

relation to COVID-19 are available from the Healthcare Improvement Scotland website: 

https://www.healthcareimprovementscotland.org/our_work/coronavirus_covid-

19/evidence_for_scotland.aspx 

Scottish Government advice: 

Remote monitoring of COVID-19: https://learn.nes.nhs.scot/59893/remote-health-

monitoring/covid-at-home 

Advice on infection and control measures for respiratory infections in health and social care 

settings: https://www.nipcm.scot.nhs.uk/winter-2122-respiratory-infections-in-health-and-

care-settings-infection-prevention-and-control-ipc-addendum/ 

For up-to-date information on signs, symptoms and prognosis of COVID-19, the following 

websites provide summaries of new evidence which are updated frequently: 

BMJ Best practice: https://bestpractice.bmj.com/topics/en-gb/3000168/prognosis and 
https://bestpractice.bmj.com/topics/en-gb/3000168/history-exam 

Centre for Evidence-Based Medicine, University of Oxford, provides rapid reviews of 

research, categorised under ‘Signs and Symptoms’, ‘Symptom Assessment’ and ‘Diagnostic 

Tests’: https://www.cebm.net/oxford-covid-19-evidence-service/ 

UptoDate: https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19-

epidemiology-virology-clinical-features-diagnosis-and-prevention#H3432457140 

 

  

https://www.healthcareimprovementscotland.org/our_work/coronavirus_covid-19/evidence_for_scotland.aspx
https://www.healthcareimprovementscotland.org/our_work/coronavirus_covid-19/evidence_for_scotland.aspx
https://learn.nes.nhs.scot/59893/remote-health-monitoring/covid-at-home
https://learn.nes.nhs.scot/59893/remote-health-monitoring/covid-at-home
https://www.nipcm.scot.nhs.uk/winter-2122-respiratory-infections-in-health-and-care-settings-infection-prevention-and-control-ipc-addendum/
https://www.nipcm.scot.nhs.uk/winter-2122-respiratory-infections-in-health-and-care-settings-infection-prevention-and-control-ipc-addendum/
https://bestpractice.bmj.com/topics/en-gb/3000168/prognosis
https://bestpractice.bmj.com/topics/en-gb/3000168/history-exam
https://www.cebm.net/oxford-covid-19-evidence-service/
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19-epidemiology-virology-clinical-features-diagnosis-and-prevention#H3432457140
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19-epidemiology-virology-clinical-features-diagnosis-and-prevention#H3432457140
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9. Methodology 

 

9.1 Key questions 
The March 2022 update to this rapid review is based on structured key questions that define 

the target population, the intervention or exposure under investigation and the outcomes used 

to measure efficacy, effectiveness, or risk. These questions formed the basis of the literature 

search. 

1. Which factors or symptoms are associated with adverse outcomes of COVID-19 infection 

such as severe disease, hospitalisation and mortality? 

Population Interventions/exposures Outcomes Notes 

 

People (adults 

and children) with 

suspected or 

confirmed 

COVID-19 

(variants) 

Exposure status: 
Acquired/natural 
immunity, 
Vaccinated vs 
non-vaccinated 
Potential 
reinfection vs first 
infection 
 

 

 

 

 

 

 

 

 
Sociodemographic factors: 
age (older people, young 
adults etc), sex, ethnicity, 
pregnancy socioeconomic 
status, occupation 
 
 
Health-related behaviours:  
smoking, alcohol intake 
 
Clinical information: 
comorbidities (cancer, 
hypertension, diabetes,  
cardiovascular, stroke, 
autoimmune conditions, 
chronic kidney disease, 
respiratory illness, liver 
disease, mental health 
conditions and learning 
disabilities including Down’s 
syndrome etc), current 
medications eg steroids, 
disease modifying 
antirheumatic drugs 
previous medical history, 
BMI, 
blood pressure, 
signs on clinical examination 
(temperature, pulse, 
respiratory rate, oxygen 
saturation, heart rate), onset of 
new symptoms (eg cough, 
temperature >37.8°C, fatigue, 
sputum, shortness of breath, 
muscle aches, sore throat, 
headache, chills, nasal 
congestion, nausea, diarrhoea) 
laboratory investigations 
 
Development of symptoms, 

 

Disease severity 

Admission to hospital 

Admission to ICU 

Mechanical 

ventilation 

Mortality 

Duration of 

symptoms  

Disease progression  

 

 

 

Consider impact of 

different variants (eg 

Delta) 

 

Consider method of 

consultation: 

telephone, video, face-

to-face and whether 

different assessments 

need to be considered 

for each. 

 

Study types: 

systematic reviews, 

large observational 

studies 
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symptom progression, 
symptom duration, 
combination of symptoms.  
 

 

 

2. Which, if any, risk prediction models are effective in identifying people presenting to 

primary care with potential or confirmed COVID-19 who are at risk of developing adverse 

outcomes, such as hospitalisation and ventilation therapy? 

Population Interventions/ Outcomes Notes 

People in the 

community 

presenting to 

primary care with 

potential or 

confirmed 

COVID-19 

 

 

Risk prediction scores and 
tools for use in primary care 

Accurate 

identification of 

patients at risk of 

severe disease 

outcomes 

 

Consider impact of 

different variants (eg 

Delta) 

 

Consider age, sex 

ethnicity, exposure 

status and vaccination 

status 

 

Exclude: epidemic 

modelling 

 

9.2 Literature review 
This evidence review was originally published in May 2020, based on relevant guidance, rapid 

reviews and preprints. As new evidence emerged and peer reviewed studies were published, 

the review was updated in July 2020 and February 2021.  

The update published in March 2022 focused on large observational studies in UK populations 

to ensure that the research context is applicable with respect to the fluctuations of the 

pandemic, the healthcare system and patient population. Systematic reviews of observational 

studies were also considered for signs and symptoms. A search was conducted in November 

2021 using PubMed LitCOVID and Medline. Guidance from Royal College of Midwives and 

the Royal College of Obstetricians is also cited. 

The evidence review in children and young people was based on an evidence summaries 

developed by UpToDate®, and the Royal College of Paediatrics and Child Health.84,89 

Formal critical appraisal of included studies was not conducted. 

 

9.3 Updating the review 
The review will be updated if new evidence emerges that changes the current conclusions.  
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Abbreviations 
 

AIDS acquired immune deficiency syndrome 
 

BMI body mass index 
 

CI confidence interval 
 

CKD chronic kidney disease 
 

COPD chronic obstructive pulmonary disease 
 

ECMO extracorporeal membrane oxygenation 
 

eGFR estimated glomerular filtration rate 
 

GI gastrointestinal 
 

HbA1c glycated haemoglobin 
 

HIV human immunodeficiency virus 
 

HR hazard ratio 
 

ICS inhaled corticosteroids 
 

ICU intensive care unit 
 

ISARIC4C International Severe Acute Respiratory Infection Consortium 
Coronavirus Clinical Characterisation Consortium 

 

KD Kawasaki disease 
 

LAD local authority district 
 

MIS-C Multisystem Inflammatory Syndrome in children 
 

NEWS National Early Warning Score 
 

NICE  National Institute for Health and Care Excellence 
 

nMAB neutralising monoclonal antibodies 
 

OR odds ratio 
 

PCR polymerase chain reaction 
 

PICU paediatric intensive care unit 
 

PIMS-TS paediatric inflammatory multisystem syndrome temporally 
associated with SARS-CoV-2 

 

RA rheumatoid arthritis 
 

RCPCH Royal College of Paediatrics and Child Health 
 

RECAP Remote COVID-19 Assessment in Primary Care 
 

RR relative risk 
 

SARS-CoV-2 severe acute respiratory syndrome coronavirus 2 
 

SIMD Scottish Index of Multiple Deprivation 
 

SIGN Scottish Intercollegiate Guidelines Network 
 

UK United Kingdom 
 

UKCCMP UK Coronavirus Cancer Monitoring Project 
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US United States 
 

VTE venous thromboembolism 
 

WHO World Health Organization 
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