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Transmission of coronavirus disease 2019 (COVID-19) in healthcare settings has significant
implications for patients and healthcare workers, may amplify local outbreaks, and may
place additional burden on already stretched resources. Risk of missed or late diagnosis of
COVID-19 was high during the UK’s initial ‘containment phase’, because of strict criteria
for testing. The risk remains due to asymptomatic/pre-symptomatic transmission, com-
plicated by challenges faced with laboratory testing. We present a case study of potential
nosocomial transmission associated with the first case of COVID-19 at a large acute NHS
Trust in South-West London, and we describe the prevailing burden of nosocomial
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Introduction

During the initial ‘containment phase’ of the UK’s corona-
virus disease 2019 (COVID-19) response, only patients with
compatible signs/symptoms and epidemiological risk factors
(relevant travel history or contact with known case) were eli-
gible for testing [1]. Prior to testing on clinical suspicion of
COVID-19, there was a brief period during which all critical care
patients with severe acute respiratory syndrome were
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recommended for testing [2]. Surveillance soon revealed evi-
dence of COVID-19 in inpatients, which posed major infection
control challenges.

Epsom and St Helier University Hospitals NHS Trust is a
large acute provider, delivering secondary care to more than
490,000 people in South-West London and Surrey. This report
describes the Trust’s investigation, supported by Public
Health England (PHE), into potential nosocomial transmission
arising from exposure to the first inpatient diagnosed with
COVID-19, identified through critical care surveillance.

As possible nosocomial transmission was established, a
rapid retrospective analysis of readily available data was
undertaken on all inpatients diagnosed with COVID-19 to
determine the extent of nosocomial infections.
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Methods
Patient journey and exposures

Details of the index case (PO) patient journey and exposure
information were obtained from case notes, electronic patient
records, and occupational health records (Figure 1). Exposed
staff included all staff caring for the patient from admission to
discharge and laboratory staff who handled samples. Exposed
patients were classed as those on open bays with the index
case.

Early retrospective trust-wide inpatient review

Admission and sample dates were retrospectively retrieved
for all inpatients diagnosed with COVID-19 between March 6"
and April 12", 2020. Definitions were adapted from guidelines
in development from the European Centre for Disease Pre-
vention and Control and PHE (Figure 2) [3,4]. Cases were
classified according to time between admission and first pos-
itive sample (nose/throat swab for SARS-CoV-2 followed by
reverse transcription—polymerase chain reaction), while giving
due importance to compatible symptom onset (fever/cough/
shortness of breath) to differentiate between probable com-
munity and nosocomial cases.

— Highly probable community: positive sample <2 days after
admission.

— Probable community: positive sample 3—7 days after
admission, or 8—14 days after with compatible symptoms
on admission.

— Probable nosocomial: positive sample 8—14 days after
admission with no compatible symptoms on admission.

— Highly probable nosocomial: positive sample >14 days
after admission.

Where patients had multiple admissions within the study
period (N = 21); cases were reviewed jointly and a clinical
judgement agreed as to which admission/sample dates were
most meaningful for classification. Where a patient was dis-
charged and readmitted within 48 h, the earlier admission date
was used.

Ethics approval

This report covers a public health investigation and is
exempt from NHS ethics review requirements, as defined by
the NHS Health Research Authority, most recently in October
2017.

Results

The first confirmed COVID-19 case in London was imported
on February 11t"; no further cases were identified until 24"
February. By February 28" there were 13 confirmed cases, and
by March 8t there were 127 [5]. The index case (P0) was a 72-
year-old male with multiple underlying health conditions, who
presented on February 28%", 2020 with an apparent exacer-
bation of chronic obstructive pulmonary disease (COPD). He
had no relevant travel history or epidemiological links and did
not meet the national case definition, hence was not sus-
pected/tested for COVID-19 on admission [1]. He had a week-
long stay on medical and respiratory wards before admission
to intensive therapy unit (ITU) where nose and throat swabs
were taken as part of recently introduced critical care sur-
veillance [2]. A positive result was reported 2 days later. The
index case unfortunately died the following night; cause of
death was certified as COVID-19 leading to type 1 respiratory
failure, with COPD as the significant contributing condition.

National testing strategy expanded
to include ITU patients with severe
community acquired pneumonia

°

Interim healthcare worker guidance comes

into effect verbally (published 13 March). Staff
in contact with a confirmed case should
continue working unless symptomatic
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Figure 1. Index case patient journey. ITU, intensive therapy unit; A&E, accident and emergency; CCU, coronary care unit; CPAP, con-
tinuous airway positive pressure; HCW, healthcare worker; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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Positive COVID-19 patients by classification and sample week (n=505)
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Figure 2. Number of coronavirus disease 2019 (COVID-19)-positive patients by sample week and algorithm for classification of nosocomial

and community-acquired cases (N = 505).

Exposures

Following admission, the index case was placed in a side-
room with clinical suspicion of influenza, then moved to open
bays on coronary care unit (CCU) and ITU, where aerosol-
generating procedures (AGPs) were performed.

Of 150 exposed staff, no laboratory (N = 53) or mortuary
(N = 1) staff reported developing symptoms and were not
tested. Of the 96 clinical and domestic staff, three developed
compatible symptoms within 14 days of last exposure. None
reported wearing respiratory PPE (surgical masks or respira-
tors) during exposures.

Healthcare worker 1 (HCW1), an accident and emergency
(A&E) nurse, had direct physical contact and developed com-
patible symptoms 9 days post exposure, testing positive 12 days

post exposure. They had no other known exposures, implying
probable nosocomial acquisition, possibly from the index case.

HCW?2, a doctor exposed on ward 1, performed respiratory
examinations on the index patient and developed compatible
symptoms 13 days post exposure, testing positive 22 days post
exposure. HCW2 had no relevant travel history but had expo-
sure to another COVID-19 patient (confirmed subsequently) five
days before symptom onset. Thus, HCW2 may have acquired
COVID-19 nosocomially, but less likely from the index case.

HCW3, a doctor exposed on CCU, performed respiratory
examinations on the index patient and developed highly com-
patible symptoms 6 days post exposure, but was unable to
access testing (community testing withdrawn and HCW testing
had not yet been established) [6]. HCW3 likely acquired COVID-
19 nosocomially from the index case. HCW3 declined antibody
testing.
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The infection control team identified 16 exposed patients.
None had had direct contact with the index case, and those
exposed on CCU/ITU were bed-bound >2 m from the index
case’s bed. Patient 1 (P1) was exposed on A&GE where he was
nursed with the index case in the resuscitation area by the
same team for >2 h. Upon diagnosis of COVID-19, the index
case was isolated, and after enhanced cleaning, exposed
patients were cohorted and enhanced infection control pre-
cautions and active surveillance were established. Active sur-
veillance continued while patients remained in hospital. On
discharge, this was switched to passive surveillance (patients
asked to report any symptoms). Four patients completed 14
days of active surveillance, four completed >7 days, eight
were discharged <7 days post exposure.

Two patient-contacts developed symptoms, and both tested
positive; neither had any other known epidemiological risk
factors. One (P10) had compatible symptoms on admission
(shortness of breath, fever, bilateral patchy consolidation on
chest X-ray) and tested positive 6 days post admission, sug-
gesting probable community acquisition. The other (P1) tested
positive 11 days post exposure. They likely acquired COVID-19
from healthcare exposure to the index case, or another
unidentified source.

None of the remaining patients developed or reported
compatible symptoms in the 14 days following exposure, but
asymptomatic infection cannot be excluded. As of May 22",
2020, nine had been discharged home, two had been trans-
ferred to another hospital, and three had died (not COVID-19-
related).

Inpatient review

As the Trust’s incident risk assessment identified potential
secondary transmission events, an early retrospective Trust-
wide review of all confirmed COVID-19 inpatient cases was
convened (late March), to quantify potential nosocomial
COVID-19 burden.

This rapid review identified 505 COVID-19-positive inpa-
tients between March 6 and April 12t", 2020 (Figure 2). Forty-
two (8.3%) tested positive >14 days after admission to hospital.
These ‘long stay’ patients (average 35.6 days, range 15,106)
were classified as highly probable nosocomial cases. In addi-
tion, 15 (3.0%) patients tested positive 8—14 days post admis-
sion and had no compatible symptoms on admission.
Combined, highly probable and probable nosocomial cases
were on average older (mean: 77.4 years; range: 31.99) com-
pared to highly and probable community cases (mean: 67.7
years; range: 0.99). They represented 11.3% of confirmed
COVID-19 cases within the Trust, which is below the 20% mod-
elled estimates for a typical UK hospital and within NHS Eng-
land’s estimate of 10—20% reported in the national press [7,8].

Thirteen (2.6%) patients testing positive 8—14 days post
admission had compatible symptoms on admission and were
classified as probable community cases, along with cases
testing positive 3—7 days after admission.

Discussion

Accurate attribution of nosocomial COVID-19 is challenging,
particularly given asymptomatic/subclinical infection, wide
variation in incubation periods, and limited testing capacity.

However, describing and quantifying nosocomial infections is
essential to informing infection control, patient safety, and
quality improvement measures.

Our case study identified limited nosocomial transmission
from a confirmed COVID-19 case, cared for largely without
respiratory PPE and in open bays on CCU and ITU, despite AGPs
being performed. In line with another recent study, we did not
identify patient—patient transmission from open bay exposures
where AGPs had been performed [9]. Better ventilation with
greater air changes in CCU and ITU may have contributed. The
only probable secondary patient-case (P1) was nursed along-
side the index case for >2 h. However, it is possible that P1
acquired infection from another, unidentified, nosocomial
source.

Given increasing community transmission, we cannot
exclude community acquisition among the subsequent HCW
cases, as reported internationally [10]. Similarly, we cannot
exclude other unidentified healthcare sources, and our sec-
ondary case attribution may therefore be an overestimate in
this respect. Transmission resulting in asymptomatic carriage is
unlikely to have been captured, as limited early testing
capacity meant that exposed staff and patients were not reg-
ularly tested post exposure, unless symptomatic. Active sur-
veillance of patient contacts was initially deemed imperative;
however, as cases increased, cohorting with passive surveil-
lance was more sustainable during this period.

Inpatients identified as highly probable nosocomial cases in
the retrospective review were not routinely tested on admis-
sion. Of these cases, 40% were admitted in March, when local
community transmission was increasing and they may have
been asymptomatic carriers on admission. The accuracy and
scope of our analysis is limited by its rapid nature and does not
capture detailed dynamics such as patient—patient versus
HCW—patient transmission. Increased accuracy would neces-
sitate increased resource for patient-level investigation of
every case, including of atypical presentations and all possible
epidemiological risk factors.

The reliability of testing for SARS-CoV-2 (particularly in
relation to the timing and quality of samples) is also a consid-
eration. Of the 39 confirmed cases reviewed in detail, 13
(33.3%) had respiratory symptoms but tested negative on/early
in admission.

Despite the inherent challenges, a practical Trust-level
approach to quantifying and refining nosocomial acquisition
data, which focuses stretched resources efficiently, is imper-
ative. As accurate symptom onset dates are often difficult to
ascertain, sample dates are a useful proxy when testing
capacity is high. True estimation of nosocomial COVID-19 is
challenging and our approach provides a real-world, pragmatic
solution for routine use in healthcare settings.
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