S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal of Infection 82 (2021) e1-e3

journal homepage: www.elsevier.com/locate/jinf

Contents lists available at ScienceDirect

Journal of Infection

Letter to the Editor

Letter in response to ‘Modelling SARS-COV2 spread in n

London: Approaches to lift the lockdown’ local (&
experience, national questions. How local is local enough?

We read with interest the modelling work of Goscé et al., ‘Mod-
elling SARS-COV2 Spread in London: Approaches to Lift the Lock-
down’, recently published in the Journal of Infection." This work
highlights the importance of understanding transmission dynam-
ics at a city and ‘district’ (borough) level in planning interventions
to control the spread of COVID-19. The socioeconomically and de-
mographically unequal impact of COVID-19 is well documented,?*
and the consideration of COVID-19 transmission at a city, or even
district-wide, level may not adequately reflect the uneven inci-
dence of COVID-19. In light of our local experience, and in the
context of the targeted lockdown of Leicester, the first localised
city lockdown in the UK,> we suggest a role for highly localised,
community-level interventions that may not be evident in existing
models.

Neither the burden of COVID-19 disease nor the pressure on
existing healthcare resources have been felt equally across Lon-
don, with particular strain on hospitals in the most ethnically di-
verse and deprived areas in the city’s periphery.5 Notably, bor-
oughs with the greatest levels of deprivation experienced the high-
est age-standardised mortality.” The North Middlesex University
Hospital (NMUH) in the borough of Enfield, North East London,
serves a local population amongst the most deprived in England,
the majority of whom are of BAME background,®® and was iden-
tified early in the surge as the second most COVID-pressured trust
in the UK.S This study examined the geographic, socioeconomic
and demographic distribution of COVID-19 cases presenting to the
NMUH during the pandemic peak of March and April 2020.

The postcodes of all patients tested for COVID-19 were retro-
spectively collected and used to identify the patient’s ward (elec-
toral subdivision of the borough) of residence. The incidence of
symptoms consistent with the COVID-19 case definition (measured
by SARS-CoV2 PCR tests on unique individuals per 10 000 ward
residents) (Fig. 1A), and the incidence of PCR-confirmed COVID-
19 (measured by the number of positive SARS-CoV2 PCR results
on unique individuals per 10 000 ward residents) (Fig. 1B) were
mapped by ward. These maps identified that the majority of pa-
tients tested for COVID-19 and of PCR-confirmed cases were de-
rived from a focused area immediately adjacent to the hospital
(Figs. 1A & B).

Marked socioeconomic inequality has previously been identified
in the borough, with stark geographic disparities in average in-
come, life expectancy and housing quality between wards.'? Given
the association of socioeconomic status and COVID-19 risk,” bor-
ough wards were categorised by index of multiple deprivation
score (IMD) 2015 and mapped (Fig. 1C), demonstrating that the
areas that experienced a particularly high incidence of COVID-
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19 were those with the highest deprivation scores. Consistent
with this geographic association, 42.97% (627/1459) of the PCR-
confirmed COVID-19 patient were resident in the most deprived
wards (categorised as IMD decile 1 or 2). Patients living in these
wards were also significantly more likely to return a positive SARS-
CoV2 PCR result than those from less deprived parts of the bor-
ough: 41.47% (260/627) of SARS-CoV2 PCR tests performed on peo-
ple living in wards in IMD deciles 1&2 returned positive PCR re-
sults, compared to 30.55% (11/36) of tests performed on patients
resident in the least deprived wards (IMD deciles 9&10), p 0.01,
Chi-squared test.

The socioeconomic unevenness of the borough wards is mir-
rored in the ethnic diversity of their inhabitants, with the ma-
jority of the borough’s black, Asian and ethnic minority (BAME)
residents living in the most deprived, most COVID-19 affected, ar-
eas (Fig. 1D). In order to explore the impact of ethnicity within
our patient population, patients were grouped as of either BAME
background or white European background according to their self-
reported ethnicity at hospital registration or excluded if no eth-
nicity was documented. Consistent with national-level observa-
tions regarding the increased risk of COVID-19 in BAME patients,2*
50.39% of BAME patients tested were SARS-CoV2 PCR positive,
compared to 37.79% of white European patients (p < 0.0001, Fis-
cher’s exact test).

At the time this study was undertaken, only patients being
admitted to hospital who met the Public Health England clinical
case definition were eligible for SARS-CoV2 PCR testing. As NMUH
has the only emergency department in the borough, this study
likely captures the majority of local residents with severe COVID-
19 symptoms during the study period but the absolute number of
cases cannot be determined. In light of this it is noteworthy that
the most COVID-19 affected wards were those with the youngest
populations (Fig. 1E), a factor typically associated with less severe
COVID-19 disease,” suggesting a potent role for socioeconomic and
demographic factors beyond age in COVID-19 risk in our local pop-
ulation.

This study highlights the impact of socioeconomic and de-
mographic factors on COVID-19 risk, and that these factors can
be highly geographically localised. As the response to COVID-19
evolves from the national to local, resources need to be effectively,
and equitably, targeted. The disparate demographic and socioeco-
nomic structure of each city, and even borough, will likely neces-
sitate differing approaches to limit the spread of the disease: the
COVID-19 response must be embedded in local context.

The highly focused distribution of COVID-19 in our local area
raises the possibility that specific community-level interventions
may be useful in reducing COVID-19 transmission. Modelling will
play a vital role in designing future interventions against COVID-19.
Consideration of the possible merits of public health approaches
against COVID-19 at city, and even borough, -wide level may mask
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(A) SARS-COV2 PCR Tests/10,000 (B) SARS-COV2 PCR positive cases/10,000
® NMUH ® NMUH

. .. | Tests/ . ... |Cases/
Quintile 10,000 Quintile 10,000
1 5-15 1 3-7
2 15-25 2 7-9
3 25-20 3 9-11
4 30-32 4 11-13
5 32-42 5 13-20

(D) %BAME background (E) Age >65

® NMUH ® NMUH ® NMUH
Quintile :::Ao?e Quintile | % BAME Quintile ;A:Gasged
1 12-16 1 18-29 1 <8

2 16-30 2 29-39 2 8-9

3 30-35 3 39-45 3 9-11
4 35-39 4 45-55 4 11-16
5 39-53 5 55-61 5 16-20

Fig. 1.. Legend

(A) SARS-CoV2 PCR tests performed at NMUH per 10,000 population at a ward level. Wards with >5 patients tested were included
(B) SARS-CoV2 PCR positive COVID-19 cases diagnosed at NMUH per 10,000 population at a ward level. Wards with > 5 cases were included

Local population structure at ward level by:

(C) Index of multiple deprivation score, 2015

(D) % of BAME background, census 2011

(E) age > 65 years, census 2011

Data from Public Health England, https://www.localhealth.org.uk/.

In all figures, wards were divided into even quintiles and then coloured by quintile. The values contained within each quintile are included in the quintile legends.
Maps generated using the Greater London Authority mapping template, https://data.london.gov.uk/dataset/excel-mapping-template-for-london-boroughs-and-wards.

substantial local disparities in its incidence, and therefore not iden-
tify the benefit of targeted measures to limit the spread of COVID-
19. These models must use highly localised data, incorporating so-
cioeconomic and demographic factors, to better reflect our local,
and other national,>*7 observations regarding the unequal distri-
bution of COVID-19. It is imperative that future models are able to
reflect the unequal burden of COVID-19 in order to facilitate better
resource allocation in the ongoing response.
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