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Objective To describe the clinical presentation, course of disease and health-care seeking behaviour of the first few hundred cases of
coronavirus disease 2019 (COVID-19) in the United Kingdom of Great Britain and Northern Ireland.

Methods We implemented the World Health Organization’s First Few X cases and contacts investigation protocol for COVID-19. Trained
public health professionals collected information on 381 virologically confirmed COVID-19 cases from 31 January 2020 to 9 April 2020. We
actively followed up cases to identify exposure to infection, symptoms and outcomes. We also collected limited data on 752 symptomatic
people testing negative for COVID-19, as a control group for analyses of the sensitivity, specificity and predictive value of symptoms.
Findings Approximately half of the COVID-19 cases were imported (196 cases; 51.4%), of whom the majority had recent travel to Italy
(140 cases; 71.4%). Of the 94 (24.7%) secondary cases, almost all reported close contact with a confirmed case (93 cases; 98.9%), many
through household contact (37 cases; 39.8%). By age, a lower proportion of children had COVID-19. Most cases presented with cough, fever
and fatigue. The sensitivity and specificity of symptoms varied by age, with nonlinear relationships with age. Although the proportion of
COVID-19 cases with fever increased with age, for those with other respiratory infections the occurrence of fever decreased with age. The
occurrence of shortness of breath also increased with age in a greater proportion of COVID-19 cases.

Conclusion The study has provided useful evidence for generating case definitions and has informed modelling studies of the likely burden
of COVID-19.
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Introduction

The World Health Organization (WHO) recommended
that Member States implement their established First Few
X enhanced surveillance protocol' to investigate the clini-
cal and epidemiological characteristics of at least the first
100 confirmed coronavirus disease 2019 (COVID-19) cases
and their close contacts.” The design was used in the 2009
influenza HIN1 pandemic.’ Following the detection of the
first laboratory-confirmed COVID-19 cases in the United
Kingdom of Great Britain and Northern Ireland at the end
of January 2020, Public Health England - the national public
health agency in England - initiated the First Few X surveil-
lance system for COVID-19.

The epidemiology and clinical features of early CO-
VID-19 cases identified in China and elsewhere have previ-
ously been reported.*” A pooled analysis of 1155 cases from
seven countries provided estimates of key epidemiological
parameters'® and the first cases identified in the WHO Eu-
ropean Region have been described." The most commonly
reported symptoms were fever, fatigue, dry cough, myalgia
and dyspnoea.*”'*"'> However, these studies did not report
on the sensitivity, specificity or positive predictive values of
symptoms.

The United Kingdom was one of the first countries affected
in Europe, with its first two confirmed cases of COVID-19
detected on 31 January 2020." For this study we describe
the epidemiological and clinical characteristics of the first
few hundred cases of COVID-19 identified in the country,
including estimates of sensitivity and specificity of selected
symptoms. We describe implementation of the WHO First
Few X protocol for COVID-19 and discuss some of the lessons
learnt and how the data informed the public health response
to COVID-19 in the United Kingdom.

Methods

Following reports of the COVID-19 epidemic in China, staff
at Public Health England modified the existing pandemic
influenza First Few X protocol for the COVID-19 outbreak,
including the data collection questionnaires and electronic
data capture system. Data was collected between 31 Janu-
ary 2020 and 9 April 2020. The process was guided by the First
Few COVID-19 X cases and contacts transmission investiga-
tion protocol.! Cases from England, Scotland and Wales were
reported to the FF100 surveillance system.
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Case ascertainment

Case definitions for testing and the time
periods that they applied are outlined in
Box 1. Initially we recruited all people
in the United Kingdom with virologi-
cally confirmed COVID-19. However,
due to the large predominance of im-
ported cases during February 2020, we
later restricted recruitment to sporadic
cases only.

We defined imported cases as
people with travel to countries with
known COVID-19 circulation at the
time or people having contact with a
confirmed case while abroad within 14
days of the onset of their own symptoms.
Secondary cases were defined as people
who had contact with a confirmed case
or a probable or suspected case in the
United Kingdom and did not fit the
definition of an imported case. Sporadic
cases were people with no travel history
to countries with known COVID-19
circulation, and no known contact with
a confirmed case.

As part of the First Few X protocol,
we identified and followed up close
contacts of confirmed cases. Due to the
large numbers of contacts, we restricted
follow-up to close contacts, including
people in the household; other people
with direct face-to-face contact; and
health-care workers who had not worn
recommended personal protective equip-
ment. The results of the close-contact
follow-ups are described elsewhere."

Data collection

On identification of a positive case, staff
from the local Public Health England
teams (or the equivalent in the devolved
administrations of Wales and Scotland)
were asked to collect information about
the person. The teams used an initial
enhanced surveillance questionnaire
to record information on the infected
person’s demographic details, medical
history and travel history. The informa-
tion was collected as soon as possible
after a positive laboratory result was
reported, through interview with the
infected person or, if the person was too
unwell or had died, with a health-care
worker or family member.

We followed up cases after 14 days
from the initial report. Follow-up infor-
mation on cases was collected to deter-
mine the patient’s clinical outcome and
the occurrence of any medical compli-
cations. To improve completeness of
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Box 1.Summary of case definitions of COVID-19 for population testing in the United
Kingdom of Great Britain and Northern Ireland at different time periods of 2020

Before 7 February
Epidemiological criteria: In the 14 days before the onset of illness, travel to China, OR contact
with a confirmed case of COVID-19 (previously referred to as 2019-nCoV infection);

AND

Clinical criteria: Severe acute respiratory infection requiring admission to hospital with clinical or
radiological evidence of pneumonia or acute respiratory distress syndrome, OR acute respiratory
infection of any degree of severity, including at least one of shortness of breath (difficult breathing
in children) or cough (with or without fever), OR fever with no other symptoms.

From 7 February

Epidemiological criteria: In the 14 days before the onset of illness, travel to affected countries
(the list of affected countries was expanded between 7 February and 13 March 2020), including
transit, for any length of time, in these countries, OR contact with confirmed cases of COVID-19
(previously referred to as 2019-nCoV infection);

AND

Clinical criteria: Severe acute respiratory infection requiring admission to hospital with clinical or
radiological evidence of pneumonia or acute respiratory distress syndrome, OR acute respiratory
infection of any degree of severity, including at least one of shortness of breath (difficult breathing
in children) or cough (with or without fever), OR fever with no other symptoms.

From 13 March

Inpatient definition: Patient requiring admission to hospital (a hospital practitioner has decided
that admission to hospital is required with an expectation that the patient will need to stay at
least one night);

AND

Patient has either clinical or radiological evidence of pneumonia, OR acute respiratory distress
syndrome, OR influenza-like illness defined as fever 37.8 °C and at least one of the following
respiratory symptoms, which must be of acute onset: persistent cough (with or without sputum),
hoarseness, nasal discharge or congestion, shortness of breath, sore throat, wheezing, sneezing.

COVID-19: coronavirus disease 2019; United Kingdom: United Kingdom of Great Britain and Northern Ireland.

the initial questionnaires and to achieve
a high rate of follow-up, we trained a
team of health protection practitioners,
nurses, doctors and field epidemiolo-
gists to proactively follow up the cases
in England using telephone interviews.
The data collected on underlying health
conditions are presented elsewhere.
We entered the data from completed
forms into a dedicated First Few X
secure web database to extract, clean
and quality-check the data.

To analyse the predictive values
of respiratory symptoms we used data
collected in the early stages of the epi-
demic by local health protection teams
on all possible cases of COVID-19. The
questionnaires comprised a minimum
data set, including patient demograph-
ics, presenting illness (cough, fever, sore
throat and shortness of breath), clinical
course or complications after onset, and
exposure to possible infection in the
14 days before onset of first symptoms.
We used data on suspected cases with
respiratory symptoms who tested nega-
tive for COVID-19 as a control group
for the analyses of symptoms (mostly
only tested once).
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Relevant anonymized data is avail-
able through the Public Health England
Office for Data Release, Public Health
England, United Kingdom."

Data analysis

We made descriptive analyses of the
COVID-19 study cases in relation to
patient characteristics, clinical symp-
toms and complications, health-care
interactions and outcomes. For the
analysis of symptoms, we assumed that
missing data indicated absence of that
symptom. We assigned ethnicity to
cases by linking to the Hospital Episode
Statistics database, a national database
of all hospital admissions, emergency
department attendances and outpatient
appointments.'®

We estimated the sensitivity and
specificity of respiratory symptoms
using data on symptoms from posi-
tive and negative cases of COVID-19.
The positive cases were those with
laboratory-confirmed COVID-19 from
the First Few X study. The negative cases
were symptomatic people who were
confirmed negative for COVID-19 in
the minimum data set. We calculated
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Fig. 1. Date of symptom onset and case type of COVID-19 cases in the First Few X study
in the United Kingdom of Great Britain and Northern Ireland, 31 January to 9
April 2020
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Note: Data on date of symptom onset were available for 375 cases of confirmed COVID-19.

Fig. 2. Continent of travel in 14 days before symptom onset among imported COVID-19
cases in the First Few X study in the United Kingdom of Great Britain and
Northern Ireland, 31 January to 9 April 2020
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Note: Data were available for 196 imported cases with confirmed COVID-19.

sensitivity as the proportion of posi-
tive cases who had a specific symptom,
among those people selected for testing,
and specificity as the proportion of those
who tested negative who did not have a
specific symptom, among those selected
for testing. We estimated predictive
values for the observed prevalence of
COVID-19 positive patients. The posi-
tive predictive value was determined as
the probability of those people with a
specific symptom testing positive, and
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the negative predictive value as the
probability of those without a specific
symptom testing negative.

We explored the functional rela-
tionships between the presence of a
symptom and the patient’s age using
locally weighted scatter plot smooth-
ing using the proportion of positive
and negative cases. We used fractional
polynomial logistic regression models
to obtain parametric functions of these
relationships with age, capturing the
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nonlinear relationships between the
presence of symptoms and age. We used
interaction terms between age and case
type (imported, sporadic or secondary)
to assess if there was evidence of differ-
ent age relationships.

We performed logistic regression
analyses to assess which symptoms were
independently associated with COVID-19,
accounting for sex and age. We modelled
age asa continuous variable: the estimated
average change in odds for a 10-year in-
crease in age. We used multinomial regres-
sion models with case type as the outcome
variable to assess whether the associations
with symptoms differed for each case type.
We used a simplified categorization of age
in three broad age groups.

We undertook analyses using Mi-
crosoft Excel 2010 (Microsoft Corp.,
Redmond, United States of America,
USA), R version 3.5.0 (R Foundation,
Vienna, Austria)'” and Stata 16 MP
(StataCorp, College Station, USA).

Ethical considerations

This was an observational surveillance
system carried out under the permis-
sions granted under regulation 3 of
the United Kingdom Health Service
(Control of Patient Information) Regu-
lations 2002, and without explicit patient
permission under Section 251 of the
National Health Service Act 2006.

Results

We included 381 confirmed cases of
COVID-19 from 31 January 2020 up
to 9 April 2020 in the study: 359 cases
from England, 19 from Scotland and
three from Wales. Fig. 1 shows the
distribution of cases by date of symp-
tom onset and COVID-19 case types.
Approximately half of the 381 cases
were imported (196; 51.4%) with the
remainder being secondary (94; 24.7%)
or sporadic (915 23.9%) cases. Of the 196
imported cases, 140 (71.4%) patients
reported travel to Italy in the 14 days
before symptom onset and hence Europe
was the most commonly visited conti-
nent by the COVID-19 infected patients
(Fig. 2). Where occupation was recorded
(357 cases), 42 patients (11.8%) were
health-care workers, the majority of
whom (26 cases) were imported cases.
Of the 94 secondary cases, almost all pa-
tients (93; 98.9%) reported close contact
with a confirmed case: 37 (39.8%) had
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close contact within a household setting,
10 (10.8%) in a health-care setting, 44
(47.3%) in other settings (for example
work setting, social gatherings) and 3
(3.2%) in an unknown setting.

More cases were males (216, 56.7%)
than females (165, 43.3%). Ages ranged
between 1 year and 94 years with a mean
age of 47.7 years (standard deviation,
SD: 17.4; Fig. 3; Table 1). When stratified
by infection source, a higher proportion
of imported infections were in males but
no difference by sex was seen for second-
ary and sporadic cases (Table 1). Only a
small number of cases were in children
regardless of infection source. A smaller
proportion of patients were older than
70 years among the imported cases.
Country of birth was available for 260
patients (68.2%), of whom the majority
(191; 73.5%) were born in the United
Kingdom. The ethnicity of the cases,
available for 240 patients (63.0%), was
comparable to the general population of
England and Wales (Table 2)."

Clinical features of cases

The most frequent symptoms during
illness were cough (296 cases; 77.7%),
fatigue (270; 70.9%), fever (229; 60.1%),
headache (216; 56.7%) and muscle ache
(194; 50.9%). Of the 228 patients who
reported whether their cough was dry or
productive, the majority reported a dry
cough (178;78.1%). Anosmia was added
to the follow-up questionnaire part way
through the First Few X study. Nearly half
of the 229 patients who were asked this
question reported loss of sense of smell
during their illness (111; 48.5%). One
patient reported anosmia as their only
symptom (Fig. 4).

Cough was the most common pre-
senting symptom for all age groups. A
lower proportion of patients in the >70
year old age group reported headache,
sore throat, runny nose and sneezing
compared with other age groups (data
repository).”” Symptoms were relatively
consistent comparing the sexes, although
a higher proportion of the females than
the males reported headache (103 pa-
tients; 62.4% versus 113 patients; 52.3%),
sore throat (73 patients; 44.2% versus
74 patients; 34.3%), joint ache (62 pa-
tients; 37.6% versus 67 patients; 31.0%),
diarrhoea (57 patients; 34.5% versus 48
patients; 22.2%) and nausea (52 patients;
31.5% versus 38 patients; 17.6%). Further
data on presenting symptoms, includ-
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Fig. 3. Age and sex distribution of COVID-19 cases in the First Few X study in the United
Kingdom of Great Britain and Northern Ireland, 31 January to 9 April 2020
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Note: Data on date of birth and sex were available for 381 cases of confirmed COVID-19.

Table 1. Age and sex distribution of COVID-19 cases in the First Few X study by case type
in the United Kingdom of Great Britain and Northern Ireland, 31 January to 9

April 2020

Variable No. (%) of COVID-19 cases
Total Imported Secondary or sporadic

Sex
Male 216 (56.7) 123 (62.8) 93 (50.3)
Female 165 (43.3) 73 (37.2) 92 (49.7)
Age, years
0-4 2(0.5) 1(0.5) 1(0.5)
5-9 2(0.5) 1(0.5) 1(0.5)
10-19 9(24) 5(2.6) 422)
20-29 46 (12.1) 28(14.3) 18 (9.7)
30-39 69 (18.1) 15 (7.7) 54 (29.2)
40-49 74 (19.4) 48 (24.5) 26 (14.1)
50-59 95 (24.9) 67 (34.2) 28 (15.1)
60-69 41(10.8) 23(11.7) 18 (9.7)
>70 43(11.3) 8(4.1) 35(18.9)
All cases 381 (100.0) 196 (100.0) 185 (100.0)

COVID-19: coronavirus disease 2019.

ing common groups (pairs and trios) of
presenting symptoms, are available in the
data repository.”

Association of symptoms with
COVID-19

Data on fever, cough, shortness of breath
and sore throat were available both for
380 symptomatic COVID-19 cases us-
ing the First Few X protocol (one sec-
ondary case was asymptomatic, hence
excluded) and for 752 contemporaneous
confirmed non-COVID-19 respiratory
infections.
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The relationship between the pres-
ence of a symptom and age for people
with COVID-19 and those with non-
COVID-19 respiratory illness is non-
linear. For COVID-19 cases, there
was an increasing occurrence of fever
with increasing age, while for those
with other respiratory infections the
occurrence decreased with increasing
age. For cough, a similar relationship
was observed for COVID-19 and other
respiratory infections. The occurrence
of shortness of breath increased with
increasing age for both groups, although
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Table 2. Ethnicity of COVID-19 cases in the First Few X study compared with the general
population of England and Wales, 31 January to 9 April 2020

Ethnic group® No. (%) of people

COVID-19 cases Population of England and

Wales®

White 204 (85.0) 48209395 (86.0)
Asian, Asian British 15 (6.3) 4213531 (7.5)
Black, African, Caribbean, Black 9(3.8 1864890 (3.3)
British
Other ethnic group 8(3.3) 563696 (1.0)
Mixed ethnicity 4(1.7) 1224400 (2.2)
All cases 240 (100.0) 56075912 (100.0)

COVID-19: coronavirus disease 2019; United Kingdom: United Kingdom of Great Britain and Northern

Ireland.

¢ According to the Office for National Statistics of the United Kingdom.

® From the 2011 Office for National Statistics census.'®

Note: Data on ethnicity were available for 240 of the 381 confirmed cases of COVID-19. We were unable to

ascertain the ethnicity of the cases in Scotland.

Fig. 4. Symptoms reported over the course of iliness among COVID-19 cases in the First
Few X study in the United Kingdom of Great Britain and Northern Ireland, 31

January to 9 April 2020

Cough

Fatigue

Fever

Headache

Muscle ache

Loss of sense of smell®
Appetite loss
Shortness of breath
Sore throat

Joint ache

Runny nose
Diarrhoea

Sneezing

Nausea

Vomiting

Altered consciousness
Nose bleed

Rash

Seizure

0 10 20 30

COVID-19: coronavirus disease 2019.

40 50 60 70 80 90

% of COVID-19 cases

? Percentage of the 229 people with COVID-19 who were asked this question.
Notes: Data on symptoms were available for 381 cases of confirmed COVID-19. One case was asymptomatic.

in those with COVID-19 there was a
higher proportion of elderly people with
this symptom compared with those with
other respiratory infections. The age re-
lationship for sore throat was similar for
both COVID-19 and other respiratory
infections (Fig. 5).

Estimates of sensitivity and speci-
ficity for presence of symptoms in
COVID-19 cases are presented in
Table 3. We used broad age categories
(<30, 30-59 and > 60 years) to provide
estimates within these age strata. Fever
had both good sensitivity and specificity
(64.0% and 63.9%, respectively), cough
had high sensitivity but poor specificity
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(79.6% and 15.5%, respectively), short-
ness of breath was the most specific
symptom (75.5%) but had low sensitivity
(42.1%), while sore throat had relatively
low sensitivity and specificity (42.4%
and 46.2%, respectively).

Estimates of the positive predictive
value and negative predictive value for
the observed proportions of COVID-19
cases are presented in Table 4. The
positive predictive value and negative
predictive value were similar for fever
and shortness of breath: 48.9% and
76.7%, respectively, for fever and 48.7%
and 70.2%, respectively, for shortness
of breath. The estimated positive pre-

Nicola L Boddington et al.

dictive value increased with increasing
age groups, with the negative predictive
value decreasing.

After adjusting for the other symp-
toms, age and sex, two symptoms were
significantly associated with a diagnosis
of COVID-19: fever (adjusted odds ra-
tio, OR: 4.15; 95% confidence interval,
CI: 2.95-5.82) and shortness of breath
(adjusted OR: 2.27; 95% CI: 1.56-3.29).
Cough and sore throat did not have a
significant association with COVID-19
(adjusted OR: 0.73; 95% CI: 0.48-1.09
and adjusted OR: 0.78; 95% CI: 0.56-
1.10, respectively; Table 5).

As the occurrence of symptoms
changed with age, we explored in-
teraction terms between a symptom
and broader age groups. This analysis
provided strong evidence that the asso-
ciation with fever differed in these age
groups (interaction term: P<0.001).
The adjusted OR was 2.67 (95% CI:
1.41-5.07) in the under 30-year-
olds, 4.08 (95% CI: 2.60-6.41) in the
30-59-year-olds and 17.15 (95% CI:
5.60-52.55) in those > 60 years of age.
No other symptom exhibited any strong
evidence of an interaction with age. We
found similar results when applying a
multinomial regression model (data
repository)."

Health-care interactions and
clinical course

We obtained overall follow-up informa-
tion on 338 of the 381 of the included
cases (88.7%). Among the 154 patients
with sufficient recorded information,
the duration of illness ranged from 2 to
36 days (median: 11 days, interquartile
range: 7-15 days; mean: 12.1 days).

The most common health-care
interaction among the 359 cases in
England was use of the government’s
telephone and online service (called
NHS 111), with just over three quarters
of patients accessing the service at least
once (Box 2). Smaller proportions of pa-
tients visited their general practitioner
(47; 13.1%) or accident and emergency
department (103; 28.7%). A total of 154
patients (42.9%) were hospitalized, of
whom 35 were admitted to intensive
care units (22.7% of those hospitalized)
and 25 required mechanical ventilation
(16.2% of those hospitalized).

We ascertained clinical outcomes
for 302 of these patients. At the time of
follow-up 220 (72.8%) of these patients
had recovered from their COVID-19
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illness, 57 (18.9%) were still ill (self-
reported illness) and 25 (8.3%) had died.

Discussion

This study presents an early assessment
of the epidemiological and clinical
characteristics of COVID-19 patients
in the United Kingdom. Just over half
of the cases included in our study were
imported, the majority from Italy, high-
lighting the importance of the Italian
outbreak in facilitating spread to other
European countries.”” Sporadic cases
were detected within a month of the first
confirmed case in the United Kingdom.
The age and sex distribution of First Few
X cases were similar to those described
elsewhere.*”'%> Only a small propor-
tion of patients were children; an age
distribution that was described in early
cases series,” and continues to be seen
in the United Kingdom up to November
2020.*" The ethnic distribution of non-
white ethnic groups being dispropor-
tionately affected by COVID-19 that has
become evident in the United Kingdom
population*"** was not apparent among
the first cases. The clinical presentation
in COVID-19-infected patients was
dominated by cough, fatigue and fever,
consistent with other studies.*”>'%!* Al-
most half of patients reported anosmia
during their illness, a symptom that was
later added to the United Kingdom’s
COVID-19 symptom list.”*

We noted differences in symptom
presentation by age, with a lower pro-
portion of patients in the youngest (< 20
years) and oldest age groups (=70 years)
reporting symptoms when compared
with the other age groups. In particular,
a nonlinear relationship with age was
observed for fever which increased with
age for the COVID-19 cases. Although
this study included only a small number
of children, our findings are congruent
with other studies suggesting that chil-
dren may experience milder illness with
different symptoms.**~** The different
sensitivity and specificity of symptoms
by age highlights the need to consider
age when setting up case definitions to
support public health risk assessment,
clinical triage and diagnostic algorithms.

Fever was clearly an important
symptom, exhibiting good sensitivity
and specificity. This symptom was also
significantly associated with a diag-
nosis of COVID-19, as was shortness
of breath, and there was evidence of
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Fig. 5. Relationship between symptoms and age in early COVID-19 positive and
negative cases in the United Kingdom of Great Britain and Northern Ireland, 31

January to 9 April 2020
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Notes: We collected data on 380 people with symptomatic confirmed COVID-19 in the First Few X study and 752 people with
confirmed non-COVID-19 respiratory infections in the minimum data set study at the start of the epidemic. The probability
values are the proportion of cases in the respective age groups with that symptom.

an interaction between fever and age,
including for the different case types.
Notably, although cough was a common
symptom among COVID-19 patients,
it had lower specificity, also being com-
mon among people testing negative for
COVID-19, and was not significantly
associated with a confirmed COVID-19
diagnosis.

The non-urgent medical telephone
and online service was the most com-
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mon health-care interaction of the
study patients, in keeping with key
government messaging during the
study period which emphasized that
those experiencing COVID-19 symp-
toms should stay home and contact
the service. This finding highlights the
importance of public messaging about
using online and telephone services to
avoid propagating transmission of CO-
VID-19 in health-care settings. Forty-
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Table 3. Sensitivity and specificity of symptoms of COVID-19 in the First Few X study in the United Kingdom of Great Britain and

Northern Ireland, 31 January to 9 April 2020

Symptom, by category No. of COVID-19 cases No. of non-COVID-19 cases Sensitivity, % (95% () Specificity, % (95% Cl)
with symptom/total  without symptom/total no.
no. of COVID-19 cases of non-COVID-19 cases
Fever
All cases 226/353 418/654 64.0 (58.8-69.0) 63.9 (60.1-67.6)
Imported cases 108/177 418/654 61.0 (53.4-68.2) NA
Sporadic cases 72/86 418/654 83.7 (74.2-90.8) NA
Secondary cases 46/90 418/654 51.1 (40.3-61.8) NA
Age <30 years 30/52 166/279 57.7 (43.2-71.3) 59.5 (53.5-65.3)
Age 30-59 years 135/220 155/227 61.4 (54.6-67.8) 68.3(61.8-74.3)
Age =60 years 61/81 35/41 75.3 (64.5-84.2) 85.4 (70.8-94.4)
Cough
All cases 296/372 114/735 79.6 (75.1-83.6) 15.5(13.0-183)
Imported cases 149/193 114/735 77.2 (70.6-82.9) NA
Sporadic cases 75/86 114/735 87.2(78.3-93.4) NA
Secondary cases 72/93 114/735 774 (67.6-85.4) NA
Age <30 years 44/58 62/303 75.9 (62.8-86.1) 20.5 (16.1-25.4)
Age 30-59 years 183/233 27/264 78.5(72.7-83.6) 10.2 (6.9-14.5)
Age =60 years 69/81 6/47 85.2 (75.6-92.1) 12.8 (4.8-25.7)
Shortness of breath
All cases 154/366 500/662 42.1 (37.0-47.3) 75.5(72.1-78.8)
Imported cases 54/191 500/662 28.3(22.0-35.2) NA
Sporadic cases 59/87 500/662 67.8 (56.9-77.4) NA
Secondary cases 41/88 500/662 46.6 (35.9-57.5) NA
Age <30 years 20/57 224/277 35.1(22.9-48.9) 80.9 (75.7-85.3)
Age 30-59 years 91/230 176/235 39.6 (33.2-46.2) 74.9 (68.8-80.3)
Age >60 years 43/79 32/45 544 (42.8-65.7) 71.1(55.7-83.6)
Sore throat
All cases 147/347 297/643 424 (37.1-47.8) 46.2 (42.3-50.1)
Imported cases 78/186 297/643 (34 8-49.4) NA
Sporadic cases 28/74 297/643 37.8(26.8-49.9) NA
Secondary cases 41/87 297/643 47.1 (36.3-58.1) NA
Age <30 years 27/56 117/269 48.2 (34.7-62.0) 43.5(37.5-49.6)
Age 30-59 years 97/224 112/231 433 (36.7-50.1) 485 (41.9-55.1)
Age =60 years 23/67 23/42 34.3(23.2-46.9) 54.8 (38.7-70.2)
Fever and/or cough
All cases 339/373 61/739 90.9 (87.5-93.6) 83 (6.4-10.5)
Imported cases 175/193 61/739 90.7 (85.7-94.4) NA
Sporadic cases 82/88 61/739 93.2 (85.7-97.5) NA
Secondary cases 82/92 61/739 89.1(80.9-94.7) NA
Age <30 years 54/57 31/306 94.7 (85.4-98.9) 10.1(7.0-14.1)
Age 30-59 years 211/234 15/266 90.2 (85.6-93.7) 56(3.2-9.1)
Age =60 years 74/82 6/47 90.2 (81.7-95.7) 12.8 (4.8-25.7)
Fever and cough
All cases 183/380 573/752 48.2 (43.0-53.3) 76.2 (73.0-79.2)
Imported cases 82/195 573/752 .1(35.0-49.3) NA
Sporadic cases 65/91 573/752 714 (61.0-80.4) NA
Secondary cases 36/94 573/752 38.3 (28.5-48.9) NA
Age <30 years 20/59 231/310 33.9(22.1-47.4) 74.5(69.3-79.3)
Age 30-59 years 107/237 210/268 1(38.7-51.7) 784 (72.9-83.1)
Age > 60 years 56/84 41/47 66.7 (55.5-76.6) 87.2 (74.3-95.2)

Cl: confidence interval; COVID-19: coronavirus disease 2019; NA: not applicable.
@ We collected data on 380 symptomatic COVID-19 cases using the First Few X protocol and 752 contemporaneous confirmed non-COVID-19 respiratory infections.

Data are missing in some categories.
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three per cent of patients included in
our study were hospitalized. However,
this is certainly an overestimate of the
case hospitalization rate since at the
beginning of the country’s COVID-19
incident response all confirmed cases
were hospitalized for isolation rather
than clinical management purposes,
and from 13 March 2020, testing was
restricted to hospitalized cases only.
The finding that only a small proportion
of those hospitalized patients required
mechanical ventilation in comparison
with other studies supports this.*

Using the WHO First Few X Unity
protocol and by adapting pandemic
influenza protocols and systems, we
were able to systematically collect de-
tailed epidemiological and clinical data.
Initially local health protection teams
undertook the data collection, achieving
high completion rates for the initial case
forms, however due to the rapid increase
in case numbers and challenges around
public health management of patients,
there were capacity constraints in fol-
lowing up cases and contacts. Ultimate-
ly, Public Health England established a
large dedicated team to undertake case
and contact follow-up and the study
achieved high rates of follow-up on
the First Few X cases. These actions
highlight the challenges for countries at-
tempting to implement First Few X stud-
ies in the context of a large pandemic
and we would recommend that this type
of study is conducted by a dedicated
team, separate from those responsible
for the public health management of
cases. Despite having a high follow-up
rate, clinical outcome was not available
for some patients due to sensitivities
and difficulties around ascertaining the
required information, particularly for
the most severely ill people.

A further limitation of the study is
that the included cases are likely to be
biased towards more severely ill people
who presented to health care, and they
will therefore under-represent those
with mild illness in the population. The
clinical presentation of First Few X cases
may also differ from that of all United
Kingdom cases since the imported
cases (accounting for more than half
of all cases) were more likely to have
been of working age and may have been
healthier than the general population.
The severity estimates are also likely to
be overestimates due to policy changes
over the course of the study period, with
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Table 4. Predictive values of presenting symptoms of COVID-19 in the First Few X study
in the United Kingdom of Great Britain and Northern Ireland, 31 January to 9

April 2020
Symptom, by No. of COVID-19 No. of Positive Negative
category cases with non-COVID-19  predictive value, predictive value,

symptom/ total cases without % (95% Cl) % (95% Cl)
with symptom  symptom/
total without
symptom

Fever
All cases 226/462 418/545 489 (44.3-536)  76.7(72.9-80.2)
Imported cases 108/344 418/487 314(26.5-366) 85.8(82.4-88.8)
Sporadic cases 72/308 418/432 234(188-285)  96.8(94.6-98.2)
Secondary cases 46/282 418/462 16 3(122-212)  90.5 (87.4-93.0)
Age <30 years 30/143 166/188 0(14.6-286) 833(82.8-925)
Age 30-59 years 135/207 155/240 65 2 (583-71.7)  64.6(58.2-70.6)
Age > 60 years 61/67 35/55 0(815-966) 63.6(49.6-76.2)
Cough
All cases 296/917 114/190 323(293-354)  60.0(52.7-67.0)
Imported cases 149/770 114/158 19 4(16.6— 22 3) 72 2 (64.5-79.0)
Sporadic cases 75/696 114/125 8(8.6-133) 2 (84.8-95.5)
Secondary cases 72/693 114/135 10 4 (8 2— W 2.9) 844 (77.2-90.1)
Age < 30 years 44/285 62/76 154 (11.4-20.2) 81 6(71.0-89.5)
Age 30-59 years 183/420 27177 43,6 (38.8-48.5) 1(24.5-46.8)
Age > 60 years 69/110 6/18 62.7 (53.0-71.8) 33 3 (13.3-59.0)
Shortness of breath
All cases 154/316 500/712 487 (43.1-544) 702 (667 73 6)
Imported cases 54/216 500/637 25.0(194-313)  785(75 6)
Sporadic cases 59/221 500/528 26.7 (21.0-33.0) 94 7 (92 4 96 4)
Secondary cases 41/203 500/547 20.2 (14.9-26.4) 4 (88.7-93.6)
Age <30 years 20/73 224/261 274 (17.6-39.1) 858(81 .0-89.8)
Age 30-59 years 91/150 176/315 60.7 (524-68.5) 559 (50.2-61.4)
Age =60 years 43/56 32/68 76.8 (63.6-87.0)  47.1(34.8-59.6)
Sore throat
All cases 147/493 297/497 29 8(25.8-34.1)  59.8(55.3-64.1)
Imported cases 78/424 297/405 4(14.8— 22 4)  73.3(68.7-77.6)
Sporadic cases 28/374 297/343 7 49 (5.0-10.6) 86.6 (82.5-90.0)
Secondary cases 41/387 297/343 O 6 (7.7 W4 1) 86 6 (82.5-90.0)
Age <30 years 27/179 117/146 1(10.2-21.2) 1(72.2-86.3)
Age 30-59 years 97/216 112/239 44 9 (38.2-51.8) 46 9 (40.4-53.4)
Age =60 years 23/42 23/67 54.8(38.7-70.2)  34.3(23.2-46.9)
Fever and/or cough
All cases 339/1017 61/95 333(304-36.6) 64.2(53.7-73.8)
Imported cases 175/853 61/79 20 5(17.9- 23 4) 77 2 (66.4-85.9)
Sporadic cases 82/760 61/67 8(8.7-13.2) .0 (81.5-96.6)
Secondary cases 82/760 61/71 10 8 (8 7— B 2) 85 9 (75.6-93.0)
Age <30 years 54/329 31/34 4(12.6-20.9) 2 (76.3-98.1)
Age 30-59 years 211/462 15/38 45 7 (41.1-50.3) 39 5 (24.0-56.6)
Age =60 years 74/115 6/14 64.3 (549-73.1)  429(17.7-71.1)
Fever and cough
All cases 183/362 573/770 50 6 (45.3-55.8) 744 (71.2-77.5)
Imported cases 82/261 573/686 4(258-374)  83.5(80.5-86.2)
Sporadic cases 65/244 573/599 26 6 (21.2-32.7)  95.7(93.7-97.1)
Secondary cases 36/215 573/631 7(120-224)  90.8 (88.3-92.9)
Age <30 years 20/99 231/270 20 2(12.8-29.5) 85 6 (80.0-89.5)
Age 30-59 years 107/165 210/340 64.8 (57.0-72.1) 8 (56.4-67.0)
Age >60 years 56/62 41/69 90.3 (80.1-96.4) 59,4 (46.9-71.1)

Cl: confidence interval; COVID-19: coronavirus disease 2019; NA: not applicable; United Kingdom: United

Kingdom of Great Britain and Northern Ireland.

¢ We collected data on 380 symptomatic COVID-19 cases using the First Few X protocol and 752
contemporaneous confirmed non-COVID-19 respiratory infections. Data are missing in some categories.
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Table 5. Association between COVID-19 diagnosis and symptoms, age and sex in the
First Few X study in the United Kingdom of Great Britain and Northern Ireland,

31January to 9 April 2020

Variable No. of people Single variable analysis, Multivariable analysis,

positive/negative OR (95% Cl) adjusted OR (95% Cl)
for COVID-19°

Fever 226/236 3.15(241-4.13) 4.15(2.95-5.82)

Cough 296/621 0.71(0.52-0.99) 0.73 (0.48-1.09)

Shortness of 154/162 2.24(1.71-2.95) 2.27 (1.56-3.29)

breath

Sore throat 147/346 0.63 (0.48-0.82) 0.78 (0.56-1.10)

Age (10 NA 1.65 (1.52-1.79) 1.63 (1.47-1.81)

years)

Male 216/349 1.45 (1.13-1.85) 1.26 (0.90-1.76)

Cl: confidence interval; COVID-19: coronavirus disease 2019; OR: odds ratio; NA: not applicable.
@ We collected data on 380 symptomatic COVID-19 cases using the First Few X protocol and 752
contemporaneous confirmed non-COVID-19 respiratory infections.

® Adjusted for other symptoms, age and sex.

Box 2. Health-care interactions and clinical course of COVID-19 cases in the First Few X
study, England, 31 January to 9 April 2020

Used telephone or online helpline® 277 cases (77.2%).

Visited general practitioner: 47 cases (13.1%).

Visited accident and emergency department: 103 cases (28.7%).

Hospitalized: 154 cases (42.9%).

Admitted to intensive care unit: 35 cases (9.7%).

Received mechanical ventilation: 25 cases (7.0%).

Diagnosed with acute respiratory distress syndrome: 12 cases (3.3%).
Having chest X-ray evidence of pneumonia: 57 cases (15.9%).
Received extracorporeal membrane oxygenation: 1 case (0.3%).

COVID-19: coronavirus disease 2019.
¢ The helplineis called NHS 111.

Note: Data on health-care interactions and clinical course were obtained for 359 of 381 confirmed cases

of COVID-19.

hospitalization of patients for isolation
purposes initially and latterly restricting
testing to hospitalized patients only. The
analyses using data from those testing
negative for COVID-19 were likely to
be influenced by the testing criteria at
the time of the study, and the positive
predictive value dependent on the infec-
tion prevalence which would have been
low at the time of the study but rapidly
increasing in some parts of the country.
These analyses were also limited by only

having four symptoms collected on the
possible cases via the minimum data set
forms. Furthermore, recent studies that
include serology and polymerase chain
reaction tests indicate that a large pro-
portion of COVID-19 cases are missed
by this test, especially if the test is done
more than 9 days after symptom onset.
We may therefore have underestimated
the number of cases.”’

Future pandemic planning should
note the importance of maintaining First

Nicola L Boddington et al.

Few X studies into the community trans-
mission phase, as we have shown differ-
ences between imported and United
Kingdom-acquired cases of COVID-19.
Furthermore, achieving high quality and
complete data capture and follow-up of
cases depends on the ability to rapidly
mobilize a cadre of trained public health
professionals with sufficient resources to
interview cases, clinicians and contacts.
This mobilization can pose a challenge
when capacity is already overwhelmed
by the incident response. Consideration
should also be given to case ascertain-
ment through First Few X investigations
and how this may differ as a pandemic
progresses due to changing contact
tracing and testing policies over time. ll
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Résumé

Caractéristiques épidémiologiques et diniques des premiers cas de COVID-19 au Royaume-Uni de Grande-Bretagne et d'lrlande du Nord

Objectif Décrire la manifestation clinique, I'évolution de la maladie et
la propension a recourir aux services de santé des premieres centaines
de cas de maladie a coronavirus 2019 (COVID-19) au Royaume-Uni de
Grande-Bretagne et d'lIrlande du Nord.

Méthodes Nous avons appliqué le Protocole denquéte sur la maladie
a coronavirus 2019 (COVID-19) — les X premiers cas et contacts (FFX)
publié par I'Organisation mondiale de la Santé. Des professionnels de
la santé formés a cet effet ont collecté des informations sur 381 cas
virologiqguement confirmés de COVID-19 entre le 31 janvier 2020 et le
9 avril 2020. Nous avons étroitement surveillé ces cas afin d'identifier
la source d'exposition a l'infection, les symptdmes observés et I'issue
de la maladie. Nous avons également récolté des données sur 752
personnes symptomatiques testées négatives a la COVID-19 qui ont
servi de groupe de contréle pour analyser la sensibilité, la spécificité et
la valeur prédictive des symptomes.

Résultats Environ la moitié des cas de COVID-19 ont été importés (196
cas; 51,4%), la majorité s'étant récemment rendue en ltalie (140 cas;

71,4%). Sur les 94 (24,7%) cas secondaires, presque tous ont signalé un
contact rapproché avec un cas confirmé (93 cas; 98,9%), généralement
au sein de leur foyer (37 cas; 39,8%). Au niveau de I'dge, la proportion
d'enfants ayant contracté la COVID-19 était moindre. La plupart des
cas avaient de la toux, de la fievre et de la fatigue. La sensibilité et la
spécificité des symptomes variaient en fonction de I'dge, présentant une
relation non linéaire avec cet élément. Plus |'age des cas de COVID-19
avancait, plus ils étaient susceptibles de développer de la fievre, a
I'exception de ceux touchés par d'autres infections respiratoires. Le
risque d'essoufflement augmentait lui aussi avec I'dage chez une grande
partie des cas de COVID-19

Conclusion Cette étude a apporté un éclairage utile dans'établissement
d'une définition des cas. Elle a également fourni, pour diverses
modélisations, des indications sur la charge que pourrait faire peser
la COVID-19.

Pesiome

Snugemmonornyeckme u KNnmHNYecKne XxapakTepucTuku paHHuX cinyyaes 3abonesaHua COVID-19,
CoepuHeHHoe KoponeBcTBo Benuko6putanum u CesepHoii Mpnanguu

LUenb Onucatb KNMHUYeCKMe Npu3Haky, TeyeHne 6onesHu u
obpalleHre 3a MeaULIMHCKONM MOMOLLbIO NePBbIX HECKOMbKMX
COTeH Ciy4YaeB KOPOHaBMpPycHoro 3abonesanua 2019 . (COVID-19)
B CoeamHeHHOM KoponescTee BenukobputaHim n CeBepHoi
Mpnangnu.

MeToabl ABTOPbI BHeAPUIIM NPOTOKON UCCNeNoBaHWsA NepBblX
cnyuyaeB 3aboneBaHuWA HOBOW KOPOHABUPYCHOW MHOEKLMER
2019 1. (COVID-19) 1 KOHTaAKTOB, pa3paboTaHHbI BcemmpHoOM
opraHusaumen 3apasooxpaHeHuna. KeannouumpoBaHHbie
cneumanucTel B 061acTu 06WeCcTBEHHOMO 34PaBOOXPaHEHMA
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cobpanu nHdopmaLmio 0 381 NoaTBEPKAEHHOM BUPYCONOTMUECKMIM
TecTMpoBaHuemM ciiydyae 3abonesarua COVID-19 B nepuos
¢ 31 AaHBapA no 9 anpena 2020 roga. ABTOPbI akTVBHO OTCNEXMBaNN
[aHHble CyYaun Ana onpefeneHna KOHTakTa C MHOEKLMe, U3yyeHua
CUMMATOMOB ¥ MCXofa 60ne3HU. bbinn cobpaHbl OrpaHUyeHHble
[laHHble NO 752 MauneHTam, UMEKLWUM KIVHNYECKUE CUMMTOMbI
3ab0neBaHuA, HO OTpULaTENbHBIN pe3ynbtaT Tecta Ha COVID-19, B
KauecTBe KOHTPOMbHOW rpynnbl ANA aHanm3a 4yBCTBUTENBHOCTH,
CNeumeUYHOCTY U MPOrHOCTNYECKOK LIEHHOCTH CUMMTOMOB.

Pe3ynbrathbl lpumepHo nonosuHa cnydaes COVID-19 6bina
3aBe3eHa 13-3a rpaHnubl (196 cnydaes; 51,4%), 601bWMHCTBO
13 KOTOPbIX HeflaBHO nyTelwecTtsosanu B Mtanmio (140 cnyvaes;
71,4%). V13 94 (24,7%) BTOPUYHBIX C/lyYaeB 3apaxeHuna noutu Bce
cooblann o TeCHOM KOHTaKTe C AMuaMmn C NMOATBEPXKAEHHbIM

Nicola L Boddington et al.

cnydaammn 3abonesaHua (93 cnyuan; 98,9%), MHOrVe 13 KOTOPbIX
NPOXNMBaNV COBMECTHO C MHOMUMPOBaHHBIMM (37 cryuaes; 39,8%).
Bupyc COVID-19 peako 3apaxaeT aeTel. B 6onblwmnHCTBe Cnyyaes
OTMeYannCh Kallesb, BbiCOKaa Temnepartypa v yTOMIAeMOCTb.
YyBCTBUTENBHOCTb 1 CMELMPUYHOCTb CUMNTOMOB BapbUPOBaNNCh
B 3aBMCMMOCTM OT BO3pacTa W HaxOAUIUCH B HENMHENHON
3aBMCMMOCTM OT BO3pacTa. HecmMoTpA Ha TO 4To AONA Clydyaes
COVID-19 ¢ BbICOKOW TeMAepaTypor yBeNMUMBanach C BO3PacToMm, y
ntofe C Apyrumm PeCMPaTOPHBIMA MHOEKLMAMI YaCToTa Hanmumna
NIVXOPaAKM C BO3PaCTOM CHUKaNnach. BO3HMKHOBEHVIE OfbILLKM Takke
YBESIMUMBANOCH C BO3PACTOM [/1s 60MbLUMHCTBA Crydaes COVID-19.
BbiBop ViccnenoBaHvie NpefoCcTasmno nonesHyto MHopmaLmio 1A
onpefeneHna Clyyaes BO3HUKHOBEHWA 1 MOCTYKNI0 OCHOBOW ANd
MOAENbHbIX NCCNeaoBaHniA BeposaTHoro bpemerin COVID-19.

Resumen

Caracteristicas epidemioldgicas y clinicas de los primeros casos de COVID-19 en Reino Unido e Irlanda del Norte

Objetivo Describir la presentacion clinica, el curso de la enfermedad y
el comportamiento de busqueda de atencion sanitaria de los primeros
cientos de casos de la enfermedad del coronavirus de 2019 (COVID-19)
en Reino Unido e Irlanda del Norte.

Métodos Implementamos el protocolo de investigacion de los
primeros casos y contactos de la Organizacion Mundial de la Salud
para la COVID-19. Profesionales expertos en el drea de la salud publica
recopilaron informacién sobre 381 casos virolégicamente confirmados
de COVID-19 entre el 31 de enero de 2020 y el 9 de abril de 2020.
Realizamos un seguimiento activo de los casos para identificar la
exposicion a la infeccién, los sintomas y los resultados. También
recogimos datos limitados sobre 752 personas sintométicas que dieron
negativo en los resultados de la COVID-19, como grupo de control para
el andlisis de la sensibilidad, la especificidad y el valor predictivo de los
sintomas.

Resultados Casi la mitad de los casos de COVID-19 fueron importados
(196 casos; 51,4%), de los cuales la mayorfa habia hecho un viaje reciente
a Italia (140 casos; 71,4%). De los 94 (24,7%) casos secundarios, casi
todos informaron de un contacto cercano con un caso confirmado
(93 casos; 98,9%), muchos de ellos a través del contacto con el hogar
(37 casos; 39,8%). Por edad, una proporcién menor de nifios tenia
COVID-19.L.a mayoria de los casos se presentaban con tos, fiebre y fatiga.
La sensibilidad y especificidad de los sintomas variaba segun la edad,
con relaciones no lineales con la edad. Aunque la proporcién de casos
de COVID-19 con fiebre aumentaba con la edad, en el caso de los que
tenfan otras infecciones respiratorias la aparicion de fiebre disminuia
con la edad. La incidencia de la falta de aliento también aumenté con
la edad en una mayor proporcién de casos de COVID-19.
Conclusioén El estudio ha aportado pruebas Utiles para generar
definiciones de casos y también ha servido de base a los estudios de
modelizacion del probable coste de la COVID-19.
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