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Summary
Despite the ongoing coronavirus disease 2019 (COVID-19) pandemic, elective paediatric surgery must
continue safely through the first, second and subsequent waves of disease. This study presents outcome data
from a children’s hospital in north-west England, the region with the highest prevalence of COVID-19 in
England. Children and young people undergoing elective surgery isolated within their household for 14 days,
then presented for real-time reverse transcriptase polymerase chain reaction testing for severe acute respiratory
syndrome coronavirus disease-2 (SARS-CoV-2) within 72 h of their procedure (or rapid testing within 24 h in
high-risk cases), and completed a screening questionnaire on admission. Planned surgery resumed on 26 May
2020; in the four subsequent weeks, there were 197 patients for emergency and 501 for elective procedures. A
total of 488 out of 501 (97.4%) elective admissions proceeded, representing a 2.6% COVID-19-related
cancellation rate. There was no difference in the incidence of SARS-CoV-2 among children and young people
who had or had not isolated for 14 days (p > 0.99). One out of 685 (0.1%) children who had surgery re-
presented to the hospital with symptoms potentially consistent with SARS-CoV-2 within 14 days of surgery.
Outcomes were similar to those in the same time period in 2019 for length of stay (p = 1.0); unplanned critical
care admissions (p = 0.59); and 14-day hospital re-admission (p = 0.17). However, the current cohort were
younger (p = 0.037); of increased complexity (p < 0.001) and underwent more complex surgery (p < 0.001).
The combined use of household self-isolation, testing and screening questionnaires has allowed the re-
initiation of elective paediatric surgery at high volume while maintaining pre-COVID-19 outcomes in children
and young people undergoing surgery. This may provide a model for addressing the ongoing challenges
posedbyCOVID-19, aswell as future pandemics.
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Introduction
The scale of the challenge facing the UK National Health

Service (NHS) after the first wave of coronavirus disease

2019 (COVID-19) is only just coming to light. Estimates

suggest NHS waiting lists in England could reach 10 million

patients, generating a backlog of work predicted to take up

to 2 years to overcome [1, 2]. The considerations for re-

initiating and continuing elective surgery in paediatric
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practice are different from those faced within adult services

[3]. The impact on the whole family must be considered,

including the child’s return to education; the parents ’return

to work; as well as the potential for wider social and

economic consequences. Many children present for

straightforward day-case procedures where there is limited

exposure to the wider hospital environment and staff [4],

and given what is now understood about the prevalence of

severe acute respiratory syndrome coronavirus-2 (SARS-

CoV-2) in the general paediatric population [5–7], hospital

attendance for surgery may represent a child’s highest risk

of SARS-CoV-2 infection. There is, therefore, a need to

demonstrate outcomes and develop the evidence-base for

guidance on the re-initiation and continuation of elective

surgery for children and young people throughwhat is likely

to be a protracted pandemic.

Paediatric anaesthesia in the context of an ongoing

respiratory viral infection is associated with an increased

incidence of peri-operative complications which vary in

severity from minor respiratory symptoms to unexplained

death [8–11]. It is therefore likely that the increased peri-

operative risks of SARS-CoV-2 in children outweigh the

benefits of non-essential surgery. Few data exist around the

consequences of anaesthesia and surgery for children with

SARS-CoV-2 infection. In the adult population, the

COVIDSurg study demonstrated that postoperative

pulmonary complications occurred in 51% of those with

peri-operative SARS-CoV-2 infection, and that these were

associated with mortality as high as 24% [12]. Children and

young people account for only 1–5% of patients diagnosed

with COVID-19, experience milder disease and have a

better prognosis [13–20]. However, a proportion require

hospitalisation and a small number need ventilatory support

for respiratory failure [13, 21–23]. There are also well-

described clusters of patients who have required critical

care support due to paediatric inflammatory multisystem

syndrome temporally associated with SARS-CoV-2

[13, 24–29].

Consensus regarding the benefits of pre-operatively

testing asymptomatic children and the optimal duration of

household isolation is evolving [3, 28–29]. Heterogenous

practice exists between paediatric specialist centres. Viral

shedding is thought to be greater in adults [30–31], so there

are also potential questions regarding whether it may be

more beneficial to screen parents and carers instead of their

children, particularly in the context of regional disease

surges [32]. The negative predictive value of real-time

reverse transcriptase-polymerase chain reaction in SARS-

CoV-2 is also unclear. We are yet to understand whether it

differs in children compared with adults. Additionally,

during periods of low disease prevalence (e.g. < 1%

community prevalence), the positive predictive value of the

test becomes poor as the pre-test probability of actually

having the virus is very low. Despite the high analytical

sensitivity of reverse transcriptase-polymerase chain

reaction, studies demonstrate false negatives of 20–40%

from upper airway swabs in adults with confirmed disease

[33, 34, Yang et al., unpublished observations, https://doi.

org/10.1101/2020.02.11.20021493]. This may be higher in

children due to the technical challenges of obtaining upper

respiratory tract swabs from patients who are unable to fully

co-operate with the procedure. Furthermore, given the

incubation period and pathogenesis of SARS-CoV-2, a

negative test on one day does not guarantee the absence of

infection the next [35].

COVID-19 has highlighted the impact of health

inequality, with higher death rates seen in the most

deprived communities [36]. It is therefore paramount that

the delivery of surgery within children’s specialist services

during the endemic phase of COVID-19 minimises the

impact of these existing health inequalities. The north-west

of England has seen the highest infection rate for SARS-

CoV-2 in England with continued surges in disease

prevalence [32]. Catchments in the Merseyside area, where

our institution is located, report some of the highest

population cumulative incidences in the region. In addition,

Liverpool and Knowsley, local communities served by our

hospital, are two of themost deprived local authorities in the

UK [37]. We therefore aimed to report our outcomes and

experiences in re-initiating and continuing elective

paediatric surgical services at a specialist children’s hospital

at a time of global and national uncertainty.

Methods
This observational cohort study was conducted between 23

March and 5 July 2020 in accordance with the

strengthening the reporting of observational studies in

epidemiology (STROBE) statement utilising routinely

collected institutional data to prospectively evaluate the

impact of pre-operative household isolation and SARS-

CoV-2 screening on children presenting for surgery at a

specialist paediatric centre. The UK Health Research

Authority’s research decision tool (hra-decisiontools.

org.uk/research) was consulted to determine that this

project was considered to be a service evaluation by the

NHS. Approval was therefore not sought from a research

ethics committee, but this was registered prospectively with

our institutional clinical governance board and the

principles of good clinical practice were adhered to

throughout the study.
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Data were collected in two phases. Phase 1 was a

retrospective analysis of urgent and emergency paediatric

surgical cases presenting between 23 March 2020 (the start

of the UK lockdown and cessation of all elective non-cardiac

surgery at our institution) and 25 May 2020. Following the

re-initiation of elective surgery, phase 2 commenced with

prospective data analysis of all children and young people

undergoing elective surgery between 26 May 2020 and 21

June 2020. Within phases 1 and 2 we evaluated patient,

surgical and hospital demographic data alongside SARS-

CoV-2 testing outcomes utilising electronic case notes. In

phase 2, unplanned admissions to critical care, 14-day re-

admission rates and length of stay were also evaluated.

Data were analysed with Microsoft Excel (Version

16.37; Microsoft, Inc., Redmond, WA, USA) and Prism

(Version 8.4.3(471); GraphPad Software, Inc., San Diego,

CA, USA). The D’Agostino-Pearson test was used to

determine Gaussian and non-Gaussian distribution of data;

the Mann–Whitney U, chi-squared and Fisher’s exact tests

were used as appropriate for numerical and categorical

data.

Elective surgical pathway

All patients scheduled for elective surgery at Alder Hey

Children’s Hospital after 26 May 2020 received instructions

to self-isolate with their families as a household for 14 days

before surgery. Patients then underwent SARS-CoV-2

testing by trained staff using real-time reverse transcriptase-

polymerase chain reaction from a combined nose and

throat swab 72 h before surgery, either in clinic, at the

hospital drive-in testing facility or at a community pop-up

station (in the case of families residing at a considerable

distance from our hospital). Parents and carers of patients

who tested negative for SARS-CoV-2 were informed of the

test result and asked to attend the hospital as planned.

Patients who tested positive were offered appropriate

medical treatment and advice and had their procedures

postponed for 4 weeks, with the requirement for two

negative tests before being allowed to proceed to surgery.

On both the day of swabbing and procedure, clinical

screening paired with a three-question screening

questionnaire (online Supporting Information, Appendices

S1 and S2) was conducted by nursing staff as part of the

hospital admission procedure to identify whether patients

or any member of their household had experienced

symptoms of COVID-19 or been in contact with anyone who

had, within the preceding 14 days. Patients undergoing

elective surgery who fell into the category of being high-risk

(undergoing cardiac surgery; requiring planned

postoperative admission to intensive care; or at the specific

consultant request for reasons otherwise undefined) also

underwent a rapid (result available within 2 h) SARS-CoV-2

test, taken by a combined nose and throat swab on

admission within 24 h of surgery. Patients who were

deemed low risk on the screening questionnaire and who

had a negative rapid test (if conducted) then proceeded to

elective surgery.

In addition to appropriate medical care or advice, the

households of patients deemed high risk for SARS-CoV-2 or

who had a positive rapid test completed a survey to identify

how well they had been able to self-isolate as a household

and any barriers faced.

Routine nose and throat samples collected into viral

transport media were processed by real-time reverse

transcriptase-polymerase chain reaction at nearby hospital

virology laboratories (Public Health England Medical

Microbiology Partnership, Manchester Royal Infirmary,

Manchester from 23 March to 3 May and Liverpool Clinical

Laboratory, Liverpool University Hospitals Foundation Trust

from 4May to present) using the Roche cobas� SARS-CoV-2

assay (F. Hoffmann-La Roche AG, Basel, Switzerland) or the

Cepheid Xpert� Xpress SARS-CoV-2 assay (Cepheid, Inc.,

Sunnyvale, CA, USA). The turnaround time for the routine

samples was usually within 24 h. Samples selected for rapid

testing were processed at the Alder Hey microbiology

laboratory using the Cepheid assay with a turnaround time

of within 2 h from receipt of the swab in the laboratory [38].

Emergency surgical pathway

Due to the unplanned nature of admission and

presentation, children and young people presenting for

emergency surgery at Alder Hey Children’s Hospital

received no instructions to self-isolate with their families as a

household before presentation to hospital. Patients

underwent SARS-CoV-2 testing by trained staff utilising real-

time reverse transcriptase-polymerase chain reaction from a

combined nose and throat swab and clinical screening.

Depending on the urgency of surgery, some patients

proceeded to the operating theatre before SARS-CoV-2

swab results were available.

Results
As of 7 September 2020, the north-west of England has

758.1 cases per 100,000 population, the highest in England

[32]. Between 23 March 2020 and 21 June 2020, there were

5034 admissions to our institution (Fig. 1). In this time 2246/

5034 (44.6%) admissions were tested for SARS-CoV-2, 359

(16.0%) of which used the rapid test. Eighteen out of 2246
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(0.8%) of swabs resulted in positive tests in 18/1919 (0.9%)

different patients.

Phase 1: emergency surgery

Between 23March 2020 and 25May 2020, 669 children and

young people aged 0–18 years with a median (IQR [range])

age of 4.1 (0.7–9.4 [0.0–18.4]) years, underwent 878

anaesthetics for urgent or emergency surgery at our

institution. This compared with 2948 anaesthetics in the

same time period in 2019; a reduction of 70.2% (Fig. 1).

Peri-operative testing for SARS-CoV-2 was performed

before 436/878 (49.7%) operations, on 373/669 (55.8%)

patients. Of patients who were tested, 5/373 (1.3%) were

positive for SARS-CoV-2. At the time of anaesthesia, 4/5

patients were not known to be positive for SARS-CoV-2.

Three of these children were asymptomatic and presented

for urgent major cardiac, urology and plastic surgical

procedures. The other SARS-CoV-2-positive patients

included one who was pyrexial with a suspected diagnosis

of appendicitis and another with respiratory symptoms

requiring an emergency gastrointestinal procedure.

Phase 2: elective surgery

Table 1 details the SARS-CoV-2-related cancellations. The

outcomes of children and young people in the re-initiation

phase of elective surgery are compared with a similar time

period in 2019 in Table 2.

Between 25 May 2020 and 21 June 2020, 488/501

(97.4%) children and young people with a median (IQR

[range]) age of 5.4 (2.2–11.4 [0.0–24.5]) years underwent

517 anaesthetics for elective surgery. One hundred and

ninety-seven children and young people aged 4.6 (1.1–8.6

[0.0–17.2]) years underwent 240 anaesthetics for

emergency surgery. This is compared with 1279 operations

that took place in the same time period in 2019, accounting

for a 41% reduction in total theatre throughput (Fig. 1). In

the third and fourth weeks since resuming elective surgery,

our centre was operating at 72% of historical capacity

(Fig. 1). There was no difference in the incidence of SARS-

CoV-2 among children and young people who had or had

not isolated for 14 days: 1/496 (0.2%) in the planned

elective surgery population compared with 0/197 (0.0%) in

the unplanned emergency surgical population (p > 0.99).

Within the planned elective surgery group 13/501

(2.6%) children and young people had their surgery

postponed as they were either confirmed or suspected

high-risk of SARS-CoV-2. This represents a 2.6% SARS-CoV-

2-related cancellation rate (Table 1). Five out of 501 (1.0%)

children and young people had surgery postponed without

testing for SARS-CoV-2. Three of the 501 (0.6%) patients did

not get tested because their families refused to attend the

hospital citing a fear of the hospital swabbing process and

potentially acquiring nosocomial COVID-19. One child had

an autistic spectrum disorder and the family felt they would

not tolerate swabbing and declined to trial the process. The

other 2/501 (0.4%) patients did not attend hospital for

swabbing due to confirmed SAR-CoV-2 within members of

their household, though these patients were not known to

be symptomatic for disease. Two out of 501 (0.4%) patients

had procedures cancelled due to failure ofmembers of their

household to isolate for 14 days: one child, scheduled to

undergo major cardiac surgery, was from a household

Table 1 Features of the children and young people who had elective procedures cancelled during the first 4 weeks of elective
surgery (26May 2020–21 June 2020).

Patient Proposedprocedure Cancellationmode Cancellation rationale

A Dental surgery Self: patient and family Fear of swabbing process/hospital COVID-19 risk

B Dental surgery Self: patient and family Fear of swabbing process/hospital COVID-19 risk

C Plastic surgery Admissions team Swaboutside 72-hwindow

D General surgery Admissions team Swaboutside 72-hwindow

E Dental surgery Self: patient and family Fear of swabbing process/hospital COVID-19 risk

F Dental surgery Admissions team Failed 14-day isolationof household

G Radiology Pre-operative assessment COVID-19-positive test – asymptomatic

H ENT surgery Admissions team Symptomaticmember of household

I Major cardiac surgery Pre-operative assessment Failed 14-day isolationof household

J ENT surgery Admissions team High patient temperature

K Day case surgery Admissions team High patient temperature

L Radiology Self: patient and family Symptomaticmember of household report positiveCOVID-19 test

M Radiology Self: patient and family Symptomaticmember of household report positiveCOVID-19 test

ENT, ear nose and throat.
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Table 2 Features and outcomes of children undergoing surgery during re-initiation phase of elective surgery during the
COVID-19 pandemic (26 May 2020–21 June 2020) compared with the previous year before the pandemic (27 May 2019–23
June 2019). Values aremedian (IQR [range]) or number (proportion).

Post-COVID-19 (n = 757) Pre-COVID-19 (n = 1279) p value

Age (years) 5.0 (1.7–10.8 [0.0–24.5]) 5.8 (2.4–11.2 [0.0–20.6]) 0.037

Sex 0.925

Female 301 (39.8%) 512 (40.0%)

Male 456 (60.2%) 767 (60.0%)

ASA 2 (2–3 [1–4]) 1 (1–3 [1–5]) <0.001

1 346 (45.7%) 763 (59.7%)

2 204 (26.9%) 249 (19.5%)

3 198 (26.2%) 248 (19.4%)

4 9 (1.2%) 17 (1.3%)

5 0 (0.0%) 2 (0.2%)

Urgency of surgery <0.001

Emergency 240 (31.7%) 325 (25.4%)

Day case 309 (40.8%) 636 (49.7%)

Other elective 208 (27.5%) 318 (24.8%)

Speciality <0.001

Burns andplastics 96 (12.7%) 158 (12.4%)

Cardiac 76 (10.0%) 92 (7.2%)

Craniofacial and neurosurgical 33 (4.4%) 57 (4.5%)

Dermatology and rheumatology 10 (1.3%) 9 (0.7%)

Ear nose and throat 58 (7.7%) 142 (11.1%)

Ophthalmology 18 (2.4%) 41 (3.2%)

Gastro-enterology 34 (4.5%) 51 (4.0%)

Gynaecology 0 (0%) 5 (0.4%)

Haematology andoncology 55 (7.3%) 48 (3.8%)

Orthopaedics and spinal 78 (10.3%) 141 (11.0%)

Maxillofacial anddental 72 (9.5%) 124 (9.7%)

Othermedical 4 (0.5%) 9 (0.7%)

General surgery 10 (13.2%) 192 (15.0%)

Radiology 85 (11.2%) 117 (9.1%)

Respiratory 6 (0.8%) 13 (1.0%)

Urology 30 (4.0%) 67 (5.2%)

Miscellaneous: vascular access 2 (0.3%) 13 (1.0%)

Postoperative care 0.160

Non-critical care admissions (%) 715 (95.5%) 1226 (95.9%)

Critical care admissions (%) 42 (4.5%) 53 (4.1%)

Cardiac surgery 32 (4.2%) 28 (2.1%)

Non-cardiac neonates 4 (0.5%) 7 (0.5%)

Neurosurgery 1 (0.1%) 2 (0.2%)

Other inpatients 5 (0.7%) 15 (1.2%)

Other surgery 0 (0.0%) 1 (0.1%)

Unplanned critical care admissions 0 (0.0%) 1 (1.9%) 1.0

Elective surgery 0 0

Emergency surgery 0 1

Elective postoperative length of stay 0 (0–2 [0–14]) 0 (0–2 [0–14]) 0.590

(continued)
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where a parent cared for both the partner and siblings.

Three out of 501 (0.6%) children and young people had

procedures cancelled due to symptoms of SARS-CoV-2 or

symptomatic members of the household, in all of these

patients, test results were negative. Three out of 501 (0.6%)

patients had their surgery cancelled due to test results

outside the 72-h windowof safety.

Compared with those undergoing surgery in a similar

time period in 2019, patients having elective surgery during

the re-initiation phasewere younger (p = 0.037); had higher

ASAphysical statuses (p < 0.001); had a lower proportion of

day-case procedures and a greater proportion of

emergency and other elective procedures (p < 0.001); and

were from a wider spectrum of surgical specialities

Figure 1 Variation in hospital activity at Alder HeyChildren’sNHS Foundation Trust between 2019 and 2020. Data are
representative of actual number of children and youngpeople presenting to hospital. The horizontal line beforeweek 10
represents the start of elective services. Admissions (line graph) are 2019 admissions ( ) and 2020 admissions ( );
operations (bar graph) are 2019 operations ( ) and 2020 operations ( ).

Table 2 (continued)

Post-COVID-19 (n = 757) Pre-COVID-19 (n = 1279) p value

14-day unplanned readmission rate 15 (2.0%) 15 (1.2%) 0.180

Elective surgery 8 (1.1%) 7 (0.5%)

Emergency surgery 7 (0.9%) 8 (0.6%)
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(p < 0.001; Table 2). There was no difference in length of

stay; unplanned critical care admissions; and 14-day re-

admissions to hospital. No patients were diagnosed with

SARS-CoV-2 on repeat postoperative tests and none failed

testing utilising a combined nose and throat swab

administered by staff.

Discussion
This study presents peri-operative outcomes from children

and young people undergoing surgery during the endemic

phase of COVID-19. At present, few data exist regarding

peri-operative outcomes of SARS-CoV-2 in the paediatric

population. It is, however, understood that the challenges of

re-initiating and continuing elective surgery in children

during the COVID-19 pandemic are different from those

facedby adult services.

Our data suggest that in children and young people

undergoing surgery during the endemic phase of COVID-

19, a combined approach of 14-day household isolation,

pre-operative testing and clinical screening confers

comparable levels of safety and peri-operative outcomes to

surgery undertaken before the COVID-19 pandemic. Within

our institution, a younger cohort of patients with a greater

co-morbid burden underwent more complex surgery but

had similar outcomes to pre-COVID-19 patients.

We found the risk of peri-operative infection of SARS-

CoV-2 in children and young people presenting for elective

surgery to be low, which is reassuring given that a visit to

hospital for surgery has been hypothesised to represent a

child’s highest risk of contracting SARS-CoV-2 [3]. Though

children with peri-operative infection may not necessarily

present back to the hospital where their surgery took place,

the low peri-operative infection rates observed within our

institution likely reflect the high proportion of day-case

procedures where there is likely limited exposure to staff

and the wider hospital environment. Day-case surgery

represents the bulk of paediatric operations that take place

within the UK, particularly in non-specialist children’s

hospitals [4].

This observational cohort study indicates that, now that

the UK is past the first surge of disease during the endemic

phase of COVID-19, the risk of peri-operative SARS-CoV-2 in

the paediatric population is not significantly different

among groups of children and young people that have

isolated for 14 days compared with those who have not.We

observed the same incidence of disease in children and

young people undergoing elective surgery who had

received instructions to isolate as household for 14 days

compared with those presenting for emergency surgery

who had not. This is despite the location of our institution in

a region with the highest population cumulative incidence

of SARS-CoV-2 in England [32]. The reasons behind this are

likely multifactorial. At the time of this study, community

prevalence of SARS-CoV-2 is low and the prevalence and

disease burden of SARS-CoV-2 is lower still within the

paediatric population when compared with adults [13, 14].

Anecdotal data also suggest that adherence to

recommended isolation within populations is generally

poor even for short periods of time (< 72 h), so it is possible

that the data from defined isolated patient groups may not

be from a truly isolated population [3]. To date, households

admitting to failing to self-isolate have had surgery at our

institution postponed, but in light of our findings and new

national guidance it would be beneficial for paediatric

institutions to adopt a pragmatic approach involving risk

assessment of patient comorbidities against surgical factors

such as type and severity of surgery. Further studies and

wider publication of national paediatric datasets are still

required to determine the optimal duration of household

isolation. Moving forward, our institution is routinely

isolating households following swab testing for < 72 h

before surgery.

The variability of symptomatology seen in the children

and young people presenting for elective surgery at our

institution supports the peri-operative use of hybrid

approaches that combine pre-operative testing and clinical

screening in the paediatric population. Given that the

greater disease burden of SARS-CoV-2 is in the adult

population [13, 14], unanswered questions still exist

regarding the benefits of testing and clinically screening the

parents and carers who accompany children and young

people to hospital for surgery and the staff caring for them,

particularly at times of high community prevalence. Well-

designedmulticentre studies are required to producemore

generalisable data.

Our results indicated a high degree of acceptability

and sustainability of our approach of pre-operative swab

testing and 14-day household isolation. However, local and

national lockdown measures have since changed, and as

children and young people return to school, these low

failure rates may not be replicable. Children and young

people cannot isolate independently, so the duration of

household isolation requires careful consideration of the

wider social and economic consequences, evaluating the

implications of missed school (for both patient and their

siblings) as well as missed work and potential loss of income

to families. It is important to ensure that health inequalities

already highlighted by the pandemic [36] do not increase

further during the COVID-19 recovery phase, particularly as

the understanding of self-isolation continues to evolve.
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Further evidence and outcome data are required around

shorter periods of household isolation.

The generalisability of our data is limited by its

observational nature, recording a unique and fluctuant

disease phenomenon in the context of a rapidly evolving

evidence base. It also has the additional limitation of being

from a single UK centre. We also acknowledge that patients

in standalone children’s hospitals may be subject to

different risks of peri-operative infection compared with

children’s services co-located within adult trusts. Alder Hey

Children’s NHS Foundation trust is a busy specialist centre

delivering a range of quaternary and tertiary surgical

procedures to children and young people from a wide

geographical region encompassing north-west England,

Ireland and Wales. However, given our location within the

region of highest SARS-CoV-2 disease prevalence in

England, with associated high levels of social deprivation,

which is acknowledged as a risk factor for high disease

prevalence and poor disease outcomes in SARS-CoV-2 [32,

36], our data are relevant to both specialist and non-

specialist centres providing paediatric surgery throughout

theUK.

During a pandemic, there will always be a proportion of

children requiring urgent, complex, time-critical operations.

Similarly, some elective surgery cannot be postponed

indefinitely as there are potentially serious adverse

consequences of delay in some children and young people,

including irreversible impairment of neurodevelopment

and other avoidable morbidity. It is important to develop a

strategy to maintain elective work safely while minimising

the existing backlog of work and avoiding damaging effects

to families and the wider community. The COVID-19

pandemic presents continued uncertainty due to the

ongoing fluctuations in disease prevalence [32]. These

institutional data add to the limited existing evidence

around the incidence of peri-operative infection of SARS-

CoV-2 in children and young people and presents

outcomes from a model from which care can further be

improved. Moving forward, guidance and institutional

practice will evolve, informed by a growing knowledge

base. The COVID-19 pandemic highlights the need for NHS

theatre services to benefit from big data through the

creation of national platforms that facilitate real-time

information sharing of paediatric anaesthetic guidelines

and local paediatric anaesthesia practice through electronic

and app-based systems, as in critical care.

In the decades preceding COVID-19, the UK was

fortunate to avoid the worst effects of other respiratory

epidemics and pandemics including severe acute

respiratory syndrome (2002–2004); H5N1 influenza (2008);

H1N1 influenza (2009–2010); and Middle East respiratory

syndrome (2012–2015). Given this recent historical context,

another pandemic within our lifetimes does not seem

unlikely. It is therefore important for healthcare

organisations to become resilient through developing

strategies for dealing with outbreaks of high-impact

respiratory pathogens. Though this study outlines the

outcomes from a safe solution for reinitiating elective

paediatric surgery in the context of COVID-19 in a single

centre, we believe that this may offer a basis for others to

utilise in their own practice and adds to the evidence base

upon which future guidelines will be built. Furthermore,

there is potential to utilise similar principles paired with

ongoing study to maintain elective paediatric surgical

services during any future outbreaks of communicable

disease.
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patients for elective surgery to ensure staff and teams are

aware of the process to follow when referring elective

surgical patients for COVID-19 testing in addition to pre-

operative screening.

Appendix S2. Alder Hey Children’s NHS Foundation
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between 26May 2020 and 3August 2020.
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