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ABSTRACT

Objectives Determine the prevaccination healthcare
impact of COVID-19 in patients with systemic lupus
erythematosus (SLE) in England.

Design Retrospective cohort study of adult patients with
SLE from 1 May to 31 October 2020.

Setting Clinical Practice Research Datalink (CPRD) Aurum
and Hospital Episode Statistics (HES) databases from
general practitioners across England combining primary
care and other health-related data.

Participants Overall, 6145 adults with confirmed SLE
diagnosis >1year prior to 1 May 2020 were included.
Most patients were women (91.0%), white (67.1%), and
diagnosed with SLE at age <50 (70.8%). Patients were
excluded if they had a COVID-19 diagnosis before 1 May
2020.

Primary and secondary outcome

measures Demographics and clinical characteristics were
compared. COVID-19 severity was determined by patient
care required and procedure/diagnosis codes. COVID-19
cumulative incidence, hospitalisation rates, lengths of stay
and mortality rates were determined and stratified by SLE
and COVID-19 severity.

Results Of 6145 patients, 3927 had mild, 1288 moderate
and 930 severe SLE at baseline. The majority of patients
with moderate to severe SLE were on oral corticosteroids
and antimalarial treatments. Overall, 54/6145 (0.88%)
patients with SLE acquired and were diagnosed with
COVID-19, with 45 classified as mild, 6 moderate and 3
severe COVID-19. Cumulative incidence was higher in
patients with severe SLE (1.4%) compared with patients
classified as mild (0.8%) or moderate (0.8%). Ten COVID-
19-specific hospital admissions occurred (n=6 moderate;
n=4 severe). Regardless of COVID-19 status, hospital
admission rates and length of stay increased with SLE
severity. Of 54 patients with SLE diagnosed with COVID-19,
1 (1.9%) COVID-19-related death was recorded in a
patient with both severe SLE and severe COVID-19.
Conclusions SLE severity did not appear to impact
COVID-19 outcomes in this study. The COVID-19 pandemic
is evolving and follow-up studies are needed to understand
the relationship between COVID-19 and SLE.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study provided unique insight into the out-
comes of COVID-19 for patients with systemic lu-
pus erythematosus (SLE) before the availability of
COVID-19 vaccines.

= Due to the nature of a database study, there were
limitations in the data captured in the system.

= The number of diagnosed COVID-19 cases was low
in patients with SLE.

= The information about secondary care prescriptions
in this population was limited.

INTRODUCTION

Since December 2019, infection with SARS-
CoV-2, the causative agent of COVID-19, has
caused significant morbidity and mortality
worldwide, with over 6.6million deaths as
of December 2022.' * Case fatality rate of
SARS-CoV-2 infection was estimated from
data published by the WHO, as of December
2022, to be 0.8% in the United Kingdom
and 1.0% globally.! Case fatality rates can
vary substantially according to viral strain
and pathogenicity and across countries and
patient subgroups,”™ with personal health
status, including age and underlying diseases,
significantly impacting the risk and prognosis
of SARS-CoV-2 infection.” COVID-19 symp-
toms and disease state can vary in severity
from mild flu-like symptoms to severe life-
threatening disease,9 with critical COVID-19
disease, leading to acute respiratory distress
syndrome, sepsis and septic shock, cardiac
disease and thromboembolic events such
as pulmonary disease and multiple organ
failure.!” 1! Overall, the wide spectrum of
symptoms and multisystem nature of this

BM)

Rabe APJ, et al. BMJ Open 2023;13:6071072. doi:10.1136/bmjopen-2022-071072 1

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
*1sanb Aq G20z ‘0T Jeqwialdas uo jwod fwa uadolway/:dny woly papeojumod ‘€202 J8qWSAON gg uo 2/0T20-2202-uadolwa/oeTT 0T st paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-5237-0677
http://orcid.org/0000-0003-2266-5938
http://orcid.org/0000-0003-1198-3391
http://orcid.org/0000-0002-5506-4445
http://orcid.org/0000-0003-0734-0422
http://orcid.org/0000-0002-3892-6947
http://dx.doi.org/10.1136/bmjopen-2022-071072
http://dx.doi.org/10.1136/bmjopen-2022-071072
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2022-071072&domain=pdf&date_stamp=2023-10-28
http://bmjopen.bmj.com/

disease continue to make COVID-19 a global threat, espe-
cially to high-risk groups.'' '*

Systemic lupus erythematosus (SLE) is a heterogenous,
chronic, autoimmune disease that presents as a range of
clinical manifestations across organ systems, with variable
severity, disease course and prognosis.'” '* Both the innate
and adaptive immune responses are dysregulated in
patients with SLE," '” leading to the production of patho-
genic auto-antibodies that cause inflammation and tissue
damage.'® SLE disease activity is commonly controlled
with immunosuppressive therapies; therefore, patients
may be more susceptible to infection.'” Both SLE disease
activity and prolonged glucocorticoid use contribute
towards progressive organ damage.w_19

SLE and COVID-19 are both complex, multisystem
diseases. During the early stages of the pandemic, the
British Society for Rheumatology (BSR) classified SLE
patients as at normal, moderate or high risk of severe
illness from COVID-19 depending on their disease symp-
toms and treatmentQO; however, it has been difficult to
determine whether patients with SLE are more suscep-
tible to SARS-CoV-2 infection or severe presentations of
COVID-19. Additionally, there is limited evidence if SLE
treatments confer a protective or detrimental effect on
SARS-CoV-2 infection in patients with SLE.*' While stan-
dard therapies and organ damage may make patients with
SLE more susceptible to severe COVID-19, it is unclear
what the full extent of COVID-19 disease complications
may be for patients with SLE.****

Our study aimed to examine COVID-19 impact on
adult patients with SLE in England from May 2020 to
October 2020, prior to the start of the COVID-19 vaccina-
tion programme and the emergence of key SARS-CoV-2
variants of concern, such as the delta variant. Data from

the linked Clinical Practice Research Datalink (CPRD)
Aurum, Hospital Episode Statistics (HES) and Office for
National Statistics (ONS) death registry databases were
used to determine the incidence of COVID-19 among
patients with SLE, stratified by severity and the demo-
graphic and clinical characteristics of patients with SLE
who were diagnosed with COVID-19. We also determined
hospitalisation rate, length of stay and mortality rate of
patients with SLE, with and without COVID-19, stratified
by both SLE and COVID-19 severity.

METHODS

Study design

This was an observational, retrospective cohort study
of adult patients with SLE in England between 1 May
2020 and 31 October 2020. This timeframe was selected
because SARS-CoV-2 testing capabilities in England were
expanded beyond pilot testing of critical key workers
and patients with COVID-19 in April 2020.** In early
December 2020, vaccination against COVID-19 began
in England, and, therefore, the study cut-off date of 31
October 2020 was selected to avoid capturing the inter-
action of COVID-19 vaccinations with COVID-19 disease
among the SLE population. A schematic of the study
design is shown in figure 1.

Datasets

The study used electronic medical record data from
the CPRD Aurum database, which collects deidentified
patient data from a network of general practitioners
across England and links primary care data to a range of
other health-related data, providing a longitudinal health
data set broadly representative of geographical coverage,

May 1, 2019

Index date (ID)
May 1, 2020

Inclusion criteria
« Active SLE at ID
* 218 years old at ID
» SLE diagnosis date
< May 1, 2019

Study observation period
May 1-October 31, 2020

I
»

Retrospective
analysis

Figure 1 Schematic of study design and criteria for patient selection. Patients were stratified by SLE severity within the
12-month baseline period (May 2019 to May 2020). All patients were required to have valid data to be considered for evaluation
in the follow-up period and to be considered at-risk of COVID-19 within the study. CPRD, Clinical Practice Research Datalink;
HES, Hospital Episode Statistics; ID, index date; SLE, systemic lupus erythematosus.
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area-level deprivation, age and sex in England.*® The
CPRD Aurum database encompasses 60 million patient
lives, with approximately 18million patients currently
registered.”’” CPRD Aurum records were linked to the
HES database, which records information on inpatient
admissions, outpatient appointments and accident and
emergency attendances in England.*® Relevant hospital
admissions, including admission of patients with SLE who
had COVID-19 as the primary diagnosis, were identified.
CPRD records were also linked to the ONS database,
which records annual mortality data registered by age,
sex and selected underlying cause of death.”® * Consent
for sharing patient data with CPRD Aurum was provided
by clinical practices, with individual-level opt-out choice
offered and implemented on request.”® Further informa-
tion regarding these data sets is shown in online supple-
mental table 1.

Population

A flowchart describing patient selection procedures is
shown in online supplemental figure 1. Eligible patients
were aged 18 years or older presenting at primary or
secondary care with one or more diagnosis codes for
SLE, determined by database codes in primary care, or an
International Classification of Diseases (ICD-10) code in
secondary care. The first recorded diagnosis (the index
diagnosis) of SLE was required to be prior to 1 May 2019.
SLE was confirmed by inclusion of atleast one subsequent
diagnosis of SLE following the index diagnosis. Patients
were required to have valid data available beyond 1 May
2020.

Patients were excluded if they had drug-induced, cuta-
neous or discoid lupus, or if they did not have a ‘definitive
code’ anywhere in their CPRD record or HES to confirm
diagnosis. Patients were also excluded if a diagnosis of
COVID-19 was recorded prior to the beginning of the
study observation period on 1 May 2020.

Disease severity classifications

The main variables calculated for each patient were SLE
severity, determined at the beginning of the observation
period, and COVID-19 severity, where applicable.

SLE disease severity

SLE disease severity subgroups (severe, moderate or
mild) were determined based on published classification
criteria,” previously used in a retrospective cohort analysis
study in the UK.” Specifically, patients were classified as
having severe SLE if they had a prescription of cyclophos-
phamide or rituximab or oral glucocorticoids at a dosage
of 260 mg/day prednisone equivalent and had >1 ICD-10
code for diagnosis of severe renal, cardiovascular, hepatic,
gastrointestinal, neurological, ocular or other comorbid-
ities. Patients were classified as having moderate SLE if
they were prescribed immunosuppressants (excluding
cyclophosphamide) or oral glucocorticoids at a dosage of
7.5 mg/day to <60 mg/day prednisone equivalent, and if
they had =1 ICD-10 code for diagnosis of moderate renal,

cardiovascular, hepatic, gastrointestinal, neurological,
ocular or other comorbidities. Patients whose SLE was
not considered moderate or severe were defined as mild.
SLE severity was evaluated from 12 months prior to study
entry (1 May 2019 to 1 May 2020), and the highest severity
observed within this period was recorded.

COVID-19 diagnosis and severity
Diagnosis of COVID-19 was identified using CPRD data-
base codes in primary care and the HES ICD-10 code
in secondary care. Patients with a confirmed COVID-19
diagnosis were stratified based on COVID-19 severity.
COVID-19 severity was determined using the following
definitions: COVID-19 was deemed severe if, in the same
admission, as anew COVID-19 diagnosis or with COVID-19
in the primary diagnosis position, the patient required
critical/intensive care in any episode during admission,
and/or required mechanical ventilation (Office of Popu-
lation Censuses and Surveys—4 procedure code), and/
or experienced shock or sepsis (ICD-10 diagnosis codes)
and/or experienced organ failure not previously coded
(heart, lung, kidney, liver) (ICD-10 code). COVID-19 was
deemed moderate if the patient was hospitalised with
a new COVID-19 diagnosis but did not meet the severe
criteria. COVID-19 was deemed mild if the patient had
any new COVID-19 diagnoses outside of secondary care.

Study outcomes

Outcomes were evaluated in all identified patients with
SLE overall, and in mild, moderate and severe SLE
subgroups. The total number and cumulative incidence
of COVID-19 infections per calendar month from 1 May
2020 to 31 October 2020 were calculated and stratified
by COVID-19 severity. Patient demographics and clinical
disease characteristics with respect to both SLE severity
and COVID-19 severity were also compared.

Among patients with SLE who developed COVID-19, the
following clinical outcomes were evaluated for each SLE
subgroup and COVID-19 severity group: age at COVID-19
diagnosis, acute case fatality rate of COVID-19 (defined as
a patient death within 28 days of an initial COVID-19 diag-
nosis and reported within the ONS death registry over
the total number of COVID-19 cases in the target popula-
tion), COVID-19-specific hospitalisation rate and length
of stay, all-cause hospital admission rate per 1000 patients
and lengths of stay (bed days) among COVID-19 severity
groups, including those without a COVID-19 diagnosis,
and number of patients with respiratory distress, organ
failure, or pneumonia and of patients requiring oxygen
therapy or mechanical ventilation.

Statistical analysis

This was a descriptive study and, therefore, no compar-
ative statistical analyses were planned or performed.
Descriptive statistics for the study population were calcu-
lated, including total numbers of patients, clinical and
demographic profiles and length of time patients with
SLE were followed since diagnosis and inclusion within
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the study. Cumulative incidence of COVID-19 infections
was determined monthly. Right censoring was used for
patients who had no record of outcomes by the end of
the 6-month study period. Left censoring was mitigated
through record review for at least 10 years prior to the
index date of 1 May 2020.

Patient and public involvement
Patients and/or the public were notinvolved in the design,
conduct, reporting or dissemination of this research.

RESULTS

Demographics and disease characteristics of patients with
SLE

Overall, 6145 patients were included for analysis, with 3927
defined as having mild SLE, 1288 with moderate SLE and
930 with severe SLE. Demographics and SLE disease char-
acteristics at the index date, both overall and according to
SLE disease severity, are shown in table 1. The majority of
patients with moderate to severe SLE were on oral corti-
costeroids and antimalarial therapy, according to primary
care prescription data. A total of 4350/6145 (70.8%)
patients were diagnosed with SLE at age <50 years, with a
mean 42.2 years of age (SD 14.2) at diagnosis. Mean age
(SD) of diagnosis was similar across SLE disease severity
subgroups, with 42.0 (13.9) years for mild, 41.7 (14.9)
years for moderate and 43.5 (14.7) years for severe SLE.
The majority of patients were female (91.0%), and most
patients were White (67.1%), with smaller proportions of
patients of Black (11.7%) or Asian (10.2%) race. Overall,
80.0% of patients had a low Charlson comorbidity score
(<2). The most prevalent comorbidities were hyperten-
sion (19.1%), asthma (17.9%), history of pneumonia
(14.7%) and diabetes (12.4%).

Incidence of COVID-19 in patients with SLE

From 1 May 2020 to 31 October 2020, 54 (0.88%) of the
6145 patients with SLE were diagnosed with COVID-19.
Of these 54 cases, 45 (83.3%) were classified as mild
COVID-19, 6 (11.1%) were moderate and 3 (5.6%)
were severe. Overall cumulative incidence of COVID-19
over the 6-month observation period and according to
SLE severity subgroup is shown in figure 2. Cumulative
incidence of total COVID-19 cases rose more steeply in
patients with severe SLE compared with patients classified
with mild or moderate SLE (figure 2). This difference was
driven predominantly by an increase in mild COVID-19
cases in patients with severe SLE.

Demographics and disease characteristics of patients
with and without COVID-19 are shown in table 2.
Compared with the 6091 patients with SLE without
COVID-19, the 54 patients with COVID-19 were slightly
older (mean age 45.2 vs 42.1 years), with similar body
mass indices (mean 25.9 vs 26.3), and a similar propor-
tion was women (92.6% vs 91.0%). A greater propor-
tion of patients with versus without COVID-19 had a
Charlson comorbidity score of 22 (33.3% vs 19.9%) and

had comorbidities, including diabetes (24.1% vs 12.3%),
hypertension (27.8% vs 19.0%), history of pneumonia
(25.9% vs 14.6%), asthma (22.2% vs 17.9%), and history
of myocardial infarction (11.1% vs 3.5%). Of the 54
patients diagnosed with COVID-19, 31 had mild, 10 had
moderate and 13 had severe SLE (table 2).

There was a trend towards patients with severe SLE
also having a severe COVID-19 diagnosis (patients with
severe SLE made up 9/45 (20.0%) of mild, 2/6 (33.3%)
of moderate and 2/3 (66.7%) of severe COVID-19 cases);
however, there were small numbers of patients who had
severe COVID-19 (n=3) (online supplemental figure 2).

Clinical outcomes

A summary of clinical outcomes is found in table 3. The
mean age (SD) at COVID-19 diagnosis was 55.8 (17.8)
years overall for all patients with SLE, 53.7 (16.2) years
in patients with mild SLE, 69.1 (18.9) years in patients
with moderate SLE and 54.1 (15.2) years in patients with
severe SLE.

Hospitalisations

Among the 54 patients with SLE and COVID-19, there
were 10 recorded COVID-19-specific hospitalisations, as
defined by diagnostic codes in the primary diagnostic
position in the same admission as was documented in
the HES database (table 3). Note that one patient can be
hospitalised multiple times. Of these hospitalisations, six
were for moderate COVID-19 (six patients) and four were
for severe COVID-19 (three patients). Of the six patients
hospitalised with moderate COVID-19, one had mild,
three had moderate and two had severe SLE; the mean
(SD) length of stay for these patients was 10.2 (6.2) days.
Of the three patients hospitalised with severe COVID-19,
one patient with severe SLE was hospitalised once, one
patient with severe SLE was hospitalised two times, and
one patient with mild SLE was hospitalised once; the
mean (SD) length of stay was 18.0 (18.0) days. In total,
there were 2152 all-cause hospital admissions among the
SLE cohort during the observation period, 96 of which
occurred in patients diagnosed with COVID-19.

The all-cause hospital admission rate per 1000 patients
increased with severity of SLE regardless of COVID-19
status (from 158 for mild SLE to 1125 for severe SLE in
patients without COVID-19, and from 194 for mild SLE to
6385 for severe SLE in patients with COVID-19) (table 3).
The all-cause mean hospital length of stay also increased
with severity of SLE regardless of COVID-19 status (from
3.0 days for mild SLE to 6.4 days for severe SLE in patients
without COVID-19 and from 0.3days for mild SLE to
16.0days for severe SLE in patients with COVID-19)
(table 3).

Deaths

There were 45/6091 (0.74%) deaths among patients
with SLE without a COVID-19 diagnosis and 2/54 (3.7%)
deaths among patients with SLE who were diagnosed with
COVID-19 (table 3). Only one death was deemed related
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Table 1 Demographics and disease characteristics at index of patients with SLE according to SLE severity

SLE severity subgroup
All patients with Moderate,
Characteristics SLE, N=6145 Mild, n=3927 n=1288 Severe, n=930
Age at SLE diagnosis, years, mean 42.2 (14.2) 42.0 (13.9) 41.7 (14.9) 43.5 (14.7)
(SD)
Age group, n (%)
18-29 1301 (21.2) 804 (20.5) 318 (24.7) 179 (19.2)
30-39 1557 (25.3) 1024 (26.1) 314 (24.4) 219 (23.5)
40-49 1492 (24.3) 984 (25.1) 283 (22.0) 225 (24.2)
50-59 1006 (16.4) 642 (16.3) 197 (15.3) 167 (18.0)
60+ 789 (12.8) 473 (12.0) 176 (13.7) 140 (15.1)
Female, n (%) 5593 (91.0) 3598 (91.6) 1150 (89.3) 845 (90.9)
Race, n (%)
White 4123 (67.1) 2647 (67.4) 856 (66.5) 620 (66.7)
Black 717 (11.7) 389 (9.9) 178 (13.8) 150 (16.1)
Asian 627 (10.2) 372 (9.5) 157 (12.2) 98 (10.5)
Mixed 119 (1.9) 81 (2.1) 18 (1.4) 20 (2.2)
Other 152 (2.5) 98 (2.5) 33 (2.6) 1(2.3)
Unknown 407 (6.6) 340 (8.7) 46 (3.6) 1(2.3)
BMI, kg/m?, mean (SD) 26.3 (5.9) 26.0 (5.9) 26.4 (6.1) 27.0 (5.7)
Total time in cohort, patient days 1104535 706175 230998 167362
Follow-up time, patient months, 5.99 (0.59) 5.99 (0.58) 5.98 (0.62) 6.00 (0.60)
mean (SD)
Primary care prescriptions during the
baseline period, n (%)*
Oral corticosteroids 1951 (31.7) 449 (11.4) 1055 (81.9) 447 (48.1)
Other corticosteroids 711 (11.6) 399 (10.2) 168 (13.0) 144 (15.5)
Azathioprine 478 (7.8) 201 (5.1) 190 (14.8) 87 (9.4)
Ciclosporin 55 (0.9) 18 (0.5) 11 (0.9) 26 (2.8)
Methotrexate 435 (7.1) 199 (5.1) 108 (8.4) 128 (13.8)
Mycophenolate 449 (7.3) 172 (4.4) 183 (14.2) 94 (10.1)
Hydroxychloroquine/antimalarials 3248 (52.9) 1881 (47.9) 836 (64.9) 531 (57.1)
Charlson comorbidity score
distribution, n (%)
0 3009 (49.0) 2439 (62.1) 432 (33.5) 138 (14.8)
1 1906 (31.0) 1045 (26.6) 485 (37.7) 376 (40.4)
2 679 (11.0) 267 (6.8) 230 (17.9) 182 (19.6)
3 296 (4.8) 120 (3.1) 84 (6.5) 92 (9.9)
4+ 255 (4.1) 56 (1.4) 57 (4.4) 142 (15.3)
Comorbidities, n (%)
Hypertension 1172 (19.1) 514 (13.1) 318 (24.7) 340 (36.6)
Asthma 1101 (17.9) 608 (15.5) 294 (22.8) 199 (21.4)
Pneumonia (history) 902 (14.7) 396 (10.1) 255 (19.8) 251 (27.0)
Diabetes 764 (12.4) 390 (9.9) 201 (15.6) 173 (18.6)
Pleurisy 357 (5.8) 178 (4.5) 104 (8.1) 75 (8.1)
Obesity 356 (5.8) 191 (4.9) 84 (6.5) 81 (8.7)
Stroke (history) 306 (5.0) 153 (3.9) 65 (5.0) 88 (9.5)
Continued
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Table 1 Continued
SLE severity subgroup
All patients with Moderate,

Characteristics SLE, N=6145 Mild, n=3927 n=1288 Severe, n=930
Myocardial infarction (history) 219 (3.6) 95 (2.4) 65 (5.0) 59 (6.3)
ESRD or dialysis 89 (1.4) 19 (0.5) 23 (1.8) 47 (5.1)
Arterial/venous thrombosis 53 (0.9) 5(0.1) 1(0.1) 47 (5.1)
Nephritis 49 (0.8) 0 21 (1.6) 28 (3.0)
Hypercholesterolaemia 44 (0.7) 21 (0.5) 9(0.7) 14 (1.5)
Haemolytic anaemia 21 (0.3) 1 (0.03) 11 (0.9) 9(1.0)

*Secondary care prescribed medications are not reported.

BMI, body mass index; ESRD, end-stage renal disease; SLE, systemic lupus erythematosus.

to COVID-19 and occurred in a patient diagnosed with
SLE more than 10 years prior to this study, who was clas-
sified as having severe SLE and had multiple additional
comorbidities. During this period, the patient received
prescriptions of prednisone, methotrexate and ritux-
imab. Death occurred during an admission for COVID-19.
The second death caused by acute myocardial infarction
occurred in a patient classified with mild SLE and mild
COVID-19. Overall, the acute COVID-19 case fatality rate
was 19 per 1000 patients with SLE.

— Total SLE (n=6145)

Mild SLE (n=3927)

DISCUSSION
We retrospectively evaluated the incidence and outcomes
of COVID-19 among a large SLE cohort in England
prior to the advent of vaccination from 1 May 2020 to
31 October, 2020. We found few cases of COVID-19 in
this cohort over this time period, and among those, a
small number were severe. Interestingly, the cumula-
tive incidence of total COVID-19 cases appeared greater
in patients with severe SLE as compared with mild or
moderate SLE, although this was driven predominantly
by mild COVID-19 cases.

The overall incidence of COVID-19 in patients with SLE
during the 6-month observation period was low (0.9%).

Moderate SLE (n=1288) — Severe SLE (n=930)

a Total COVID-19 b Mild COVID-19
1.6 1 1.6 1
R 144 R 141
g 121 g 12
= =
S 1.0 S 1.04
o o
£ 0.8 £ 0.8
[0 [0
2 0.6 2 0.6
K] K]
3 3
g 0.4 4 g 0.4
O 0.2 O 0.2
0.0 T T T T T v 0.0 T T T T T
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2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020 2020
Month Month
c Moderate COVID-19 d Severe COVID-19
1.6 1 1.6+
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g 121 g 1.2
= =
S 1.0 S 1.04
o o
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[0 [0
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Figure 2 Cumulative incidence of COVID-19 diagnoses over the 6-month evaluation period according to SLE severity.
No comparative inferential statistical analyses were performed; cumulative incidence of COVID-19 diagnoses across SLE
subgroups was evaluated with descriptive statistics only. SLE, systemic lupus erythematosus.
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Table 2 Demographics and disease characteristics at index of patients with SLE with and without COVID-19 diagnosis

Characteristics

Without COVID-19, n=6091

With COVID-19, n=54

SLE severity, n (%)
Mild
Moderate
Severe
Age at SLE diagnosis, years, mean (SD)
Age group, n (%)
18-29
30-39
40-49
50-59
60+
Female, n (%)
Race, n (%)
White
Black
Asian
Mixed
Other
Unknown
BMI, kg/m?, mean (SD)
Total time in cohort, patient days
Follow-up time, patient months, mean (SD)
Primary care prescriptions during the baseline period, n (%)**
Oral corticosteroids
Other corticosteroids
Azathioprine
Ciclosporin
Methotrexate
Mycophenolate
Hydroxychloroquine/antimalarials
Charlson comorbidity score distribution, n (%)
0
1
2
3
4+
Comorbidities, n (%)
Hypertension
Asthma
Pneumonia (history)
Diabetes
Pleurisy
Obesity
Stroke (history)
Myocardial infarction (history)

3896 (64.0)
1278 (21.0)
917 (15.1)

421 (14.2)

1295 (21.3)
1540 (25.3)
1478 (24.3)
999 (16.4)
779 (12.8)
5543 (91.0)

4085 (67.1)
710 (11.7)
620 (10.2)
118 (1.9)
152 (2.5)
406 (6.7)
26.3 (5.9)
1094913
5.99 (0.59)

1930 (31.7)
707 (11.6)
474 (7.8)
54 (0.9)
433 (7.1)
448 (7.4)
3224 (52.9)

2998 (49.1)
1891 (31.0)
672 (11.0)
292 (4.8)
248 (4.1)

1157 (19.0)
1089 (17.9)
888 (14.6)
751 (12.3)
355 (5.8)
351 (5.8)
(5.0)
(3.5)

31 (57.4)
10 (18.5)
13 (24.1)
45.2 (15.8)

6 (11.1)
17 (31.5)
14 (25.9)
7 (13.0)

10 (18.5)
50 (92.6)

1(1.9)
25.9 (6.1)
9622

5.94 (0.84)

Continued
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Table 2 Continued

Characteristics

Without COVID-19, n=6091 With COVID-19, n=54

ESRD or dialysis
Arterial/venous thrombosis
Nephritis
Hypercholesterolaemia
Haemolytic anaemia

*Secondary care prescribed medications are not reported.

87 (1.4) 2(3.7)
52 (0.9) 1(1.9)
49 (0.8) 0
44 (0.7) 0
21 (0.3) 0

BMI, body mass index; ESRD, end-stage renal disease; SLE, systemic lupus erythematosus.

In the general population, COVID-19 incidence from 1
May 2020 to 31 October 2020 in England was approxi-
mately 1.3%.” * Low incidence of COVID-19 among
patients with SLE could have been due to low testing
rates, leading to underestimates of infection rates during
this timeframe in combination with public health precau-
tions used to prevent the spread of SARS-CoV-2.**%

Our study identified some differences between the
demographic and clinical characteristics of patients with
SLE who were diagnosed with COVID-19 and those who
were not, including older age and the prevalence of comor-
bidities (diabetes, hypertension, history of pneumonia,
asthma and history of myocardial infarction). The demo-
graphic and clinical differences were in line with previ-
ously identified risk factors for severe COVID-19 disease
outcomes in the non-SLE population.' *® Although, to
our knowledge, studies linking SLE disease activity and
susceptibility for being infected with SARS-CoV-2 have
not yet been published, previous studies have shown an
association between SLE severity and developing severe
COVID-19.* Furthermore, SLE disease activity has been
previously identified as a risk factor for serious non-
SARS-CoV-2 infections (eg, urinary tract infection, lower
respiratory tract infection) and, conversely, attainment
of low disease activity state was protective against serious
infections.”

The BSR considers patients with SLE as at high risk of
developing severe COVID-19 disease if they have poorly
controlled disease/recent flares, are receiving high
dosages of glucocorticoids or are receiving certain immu-
nosuppressive drugs.”’ Patients classified as having severe
SLE in this study would have been categorised as high
risk during the pandemic and, therefore, would have
been advised by the NHS to ‘shield’ and be less exposed
to COVID-19 infection.*” *® Our findings suggest that this
shielding did not completely circumvent the potentially
increased COVID-19 infection risk for some SLE patients.
Notably, testing was not available for the general popu-
lation in England until 2021.%° It would be difficult to
extrapolate on the prioritisation of SLE patients in terms
of COVID-19 testing. However, for patients to receive care
in hospitals, a test would have been required.*” Thus, in
line with the objective of this study to examine the health-
care impact of COVID-19 in patients with SLE, COVID-19
testing would have been an assumed step for hospitalised

patients based on NHS guidance at the time" and was
captured in our dataset.

During the height of the COVID-19 pandemic, the
NHS prioritised treatment of patients with COVID-19 in
hospitals, which led to patients with SLE receiving more
care at home through phone consultations.*' ** This shift
in SLE management may have led to prioritised hospital
admissions for patients with SLE following a COVID-19
diagnosis. In this study, being diagnosed with COVID-19
at any severity was associated with an increased rate of
subsequent all-cause hospitalisation at any time after
COVID-19 diagnosis and prolonged length of stay in
those admissions compared with not having COVID-
19; however, only 10 of the 2152 hospital admissions
were deemed COVID-19 related. The mortality rate of
COVID-19 in patients with SLE was low, and there was
only one COVID-specific death, which occurred in a
patient with severe SLE.

Study limitations include that this is a database study
and, therefore, analyses are limited by the type of data
and extent to which said data are captured in the system.
As such, we likely underestimated the incidence of posi-
tive COVID-19 cases in patients with SLE. There may
have been a selection bias for patients who had valid data
available beyond 1 May 2020, as individuals who acquired
COVID-19 prior to this date and died were not included.
Deaths, hospitalisations and diagnosis outside of England
were also not captured in our data set. These limitations
are partially alleviated by the inclusion of a large number
of patients with SLE in this study who were previously
deemed to be representative of the UK population (>6100
patients out of an eligible >7700 patients).* ** Although
the CPRD Aurum database covers 16.45% of practices in
the UK,"” SLE is usually diagnosed by a rheumatologist or
other specialists rather than in primary care.*® Further-
more, only 2.7% of all patients opted-out from sharing
their clinical data for research purposes by September
2020."” The use of HES to search for SLE diagnosis likely
also provided a reliable picture of SLE incidence in hospi-
talised patients in England.

Additional limitations include that SLE severity classifi-
cation criteria used in this study did not include detailed
SLE severity classification and was instead based on
patients’ prescribed medication and recorded ICD-10
codes for various comorbidities, which are challenging
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Table 3 Clinical outcomes in patients with SLE with and without COVID-19 according to SLE severity

COVID-19 Without COVID-19

With COVID-19

Moderate
Total SLE, Mild SLE, SLE,
SLE severity n=6091 n=3896 n=1278

Severe
SLE,
n=917

Total
SLE,
n=54

Mild
SLE,
n=31

Moderate
SLE, n=10

Severe SLE,
n=13

All-cause
Hospital 2056 615 409
admissions, n
Admission rate 338 158 320
per 1000 patients

Length of stay, 4.6 (11.9) 3.0 (8.6) 5.3(12.7)
bed days, mean
(SD)

Total number of 45 14 19
deaths

COVID-19-specific

Age at COVID-19
diagnosis, mean
(SD)

COVID-19
severity, n (%)

Mild n/a n/a n/a
Moderate

Severe

Hospital - - -
admissions, n

Admission rate
per 1000 patients

Length of stay,

bed days, mean

(SD)

Overall - - -

Moderate - - -
COVID-19*

Severe - - -
COVID-19t

Total number
of deaths
within 28 days
of COVID-19
diagnosis
COVID- 1 0 1%
specific deaths

(COVID-19 listed

as primary cause

of death)

Acute COVID-19
case fatality rate
per 1000 patients

COVID-19
outcomes and
directed therapies,
n (%)

Organ failure

1032
1125

6.4 (15.0)

12

n/a

96
1778

12.8 (10.3)

55.8 (17.8)

45 (83.3)
6 (11.1)
3 (5.6)
10

185

2.1 (6.4)
10.2 (6.2)

18.0 (18.0)

19

8 (14.8)

194

0.3 (0.6)

53.7 (16.2)

29 (93.5)
1(3.2)
1(3.2)

2

65

0.03 (0.2)

700

17.3 (5.1)

69.1 (18.9)

7 (70.0)
3 (30.0)
0(0)

300

4.4 (7.4)

2 (20.0)

83
6385

16.0 (10.9)

54.1 (15.2)

9 (69.2)
2 (15.4)
2 (15.4)

385

5.4 (10.7)

77

5 (38.5)

Continued
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Table 3 Continued

COVID-19 Without COVID-19 With COVID-19
Moderate Severe Total Mild
Total SLE, Mild SLE, SLE, SLE, SLE, SLE, Moderate Severe SLE,
SLE severity n=6091 n=3896 n=1278 n=917 n=54 n=31 SLE, n=10 n=13
Pneumonia - - - - 7 (13.0) 13.2 3 (30.0) 3 (28.1)
Respiratory - - - - 1(1.9) 0(0) 1(10.0) 0(0)
distress
Oxygen therapy - - - - 0 (0) 0(0) 0(0) 0(0)
Mechanical - - - - 0(0) 0(0) 0(0) 0 (0)
ventilation

*Based on n=6 patients with SLE, diagnosed with moderate COVID-19.

tBased on n=1 patient with SLE, diagnosed with severe COVID-19.

FPatient did not have a hospital admission with COVID-19, but in the ONS data COVID-19 was listed on the death certificate. The diagnosis

for this patient in HES was J18 (pneumonia, organism unspecified).

HES, Hospital Episode Statistics; ONS, Office for National Statistics; SLE, systemic lupus erythematosus.

to capture completely in healthcare databases. There
were significant limitations in capturing secondary care
prescriptions in this data set, resulting in limited numbers
of biologic, cyclophosphamide and glucocorticoid use
and a possible underestimation of other SLE prescrip-
tions. Patients were classified as having mild, moderate
or severe SLE; however, a dichotomous classification
comparing mild to moderate/severe disease may better
capture clinically relevant disease activity in this hetero-
geneous condition.” Furthermore, SLE severity was
classified based on the highest severity status within the
12-month timeframe prior to study entry, and disease
activity/treatment could change during this period.
However, the highest severity was considered in order to
look at the ‘worst case scenario’ in assessing SLE patients
for the objectives in the study. Sample size was also low
due to the small number of diagnosed COVID-19 cases
among these patients with SLE. Overall, the data used
in this study represent a ‘snapshot’ of time in the fast-
moving landscape of the COVID-19 pandemic. This
provided unique insight into this SLE population prior
to the availability of COVID-19 vaccines and was both a
strength and a limitation of the study.

Treatment recommendations and preventive strate-
gies for COVID-19 have been evolving quickly, making it
challenging to evaluate the risk of SLE and its therapies
alone in the absence of vaccination or native infection.
The population included in this analysis was vaccine-
naive; however, since the study period (May 2020 to
October 2020), a large-scale vaccination scheme has
been introduced in the UK.* The start date was chosen
due to the lack of widespread community testing in the
UK prior to this date. Inclusion of COVID-19 diagnoses
prior to this date would capture only the most severe
hospitalised cases, underestimating the true incidence
and overestimating severity of infections within this
time period. Some patients with SLE were considered
a high-risk group and were eligible to receive their
first COVID-19 vaccination in the UK from February

2021.”° Findings of this study of vaccine-naive patients
with SLE may not be translatable to vaccinated patients
with SLE as vaccines have changed the prognosis of
COVID-19 in the UK’ but may be of interest in coun-
tries with lower vaccination rates and less controlled
stages of the COVID-19 pandemic. Additionally, it is
known that different SARS-CoV-2 variants have differing
virulence characteristics,4 2352 which could be impacted
by SLE-related disease or treatment factors and further
influenced by primary immunity acquired from native
SARS-CoV-2 infection or prior vaccination.” ** There-
fore, studies such as the one presented here provide an
important evaluation of COVID-19 in a prevaccination
population of patients with SLE for future analysis to
build on. Vaccination against COVID-19 is reported to
be safe and efficacious in patients with SLE with minimal
risk of flares, and continued analysis of COVID-19 vacci-
nation data will be useful in understanding the long-
term impact of vaccination in patients with SLE.* %%

CONCLUSIONS

In conclusion, analysis of this large retrospective cohort
study of 6145 patients with SLE in England suggested that
SARS-CoV-2 infection was more prevalent in patients with
severe versus mild or moderate SLE; despite small group
sizes, SLE severity did not appear to impact COVID-19
outcomes. Results from this study provide a unique snap-
shotinto the outcomes of COVID-19 for patients with SLE
in England during the prevaccine phase of the pandemic,
when government-imposed safety measures were in place.
Given the evolving nature of the COVID-19 pandemic,
including changes in safety measures, vaccination rates,
diagnostic methods and treatment options as well as the
infectiousness and pathogenicity of new SARS-CoV-2 vari-
ants, follow-up studies are needed to fully understand
the impact of COVID-19 on patients with SLE in other
geographic regions over a longer period of time.
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