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Shielding reduced incidence of COVID-19 in patients
with inflammatory arthritis but vulnerability is
associated with increased mortality
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Abstract

Objectives. Investigate whether individuals with inflammatory arthritis (IA), their treatments and shielding status af-
fect the risk of adverse outcomes from COVID-19 for the entire population of Wales, UK.

Methods. Retrospective, population-based cohort study using linked, anonymized electronic health data from SAIL
Databank, including primary/secondary care, rheumatology, Office for National Statistics Mortality and COVID-19 la-
boratory data. Individuals aged 18years and over testing positive for COVID-19 between March 2020 and May 2021
with READ Codes present for rheumatoid arthritis, psoriatic arthritis and ankylosing spondylitis formed the study
cases.

Results. A total of 1966 people with 1A and 166602 without tested positive for COVID-19. The incidence rate was
3.5% (1966/56914) in 1A, vs 6% in the general population (166602/2760442), (difference: 2.5%, 95% CI: 2.4%,
2.7%, P <0.001). In an adjusted Cox proportional hazard model, IA was not associated with higher mortality (HR:
0.56, 95% CI: 0.18, 1.64, P=0.286). Significant risk factors included shielding (HR: 1.52, 95% CI: 1.40, 1.64,
P <0.001), hospitalization for previous infections (HR: 1.20, 95% CI: 1.12, 1.28, P <0.001), hospitalizations one year
pre-pandemic (HR: 1.34, 95% CI: 1.25, 1.44, P <0.001) and glucocorticoid use (HR: 1.17, 95% CI: 1.09, 1.25,
P <0.001).

Conclusions. Individuals with IA had a lower incidence of COVID-19, probably due to shielding. IA was not associ-
ated with increased mortality following COVID-19 infection; being vulnerable (shielded), comorbidities and other fac-
tors were associated with increased risk. These key risk factors can identify individuals with IA at greater risk from
COVID-19 and advised to shield during high community prevalence.
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Rheumatology key messages

e COVID-19 incidence was lower in individuals with IA and shielding was associated with reduced COVID-19.

e Key risk factors including age, smoking and comorbidities were associated with increased COVID-19 related
mortality.

e These factors can identify individuals to shield during times of high COVID-19 prevalence and pre-vaccination.

Introduction outcomes, causing great anxiety, depression and
reduced wellbeing [1]. Having inflammatory arthritis (IA)

The coronavirus disease 2019 (COVID-19) pandemic has
caused over 10 million deaths. The lives of individuals
with rheumatic diseases have been greatly affected with
concerns regarding the risk of infection and severe
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and treatment with anti-rheumatic medication increases
the risk of infections in general [2] and comorbidities
common in individuals with IA are also associated with
increased mortality from COVID-19 [3-5].
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A small primary care cohort and the global rheumatol-
ogy registry found an increased risk of severe disease
and mortality in individuals with rheumatic diseases [3, 6,
7]. A large-scale cohort study conducted on English
routinely-collected primary care data has also found an
increased risk of COVID-19 related death (HR: 1.23, 95%
Cl: 1.20, 1.27) and hospitalization (HR: 1.32, 95% CI:
1.29, 1.35) in people with immune-mediated inflamma-
tory diseases, including inflammatory arthritis, bowel or
skin disease.

No increased risk of adverse COVID-19 outcomes
were observed in individuals on DMARDs used to treat
the immune-mediated inflammatory diseases, with the
exception of rituximab, which the authors explain may
be related to confounding [8]. However, this study did
not examine susceptibility to serious infection or vulner-
ability to poor outcome. It has, however, been docu-
mented that previous serious infections are predictive of
increased risk of serious infection in biologic-treated
rheumatoid arthritis patients [9].

Previous studies have shown that comorbidities and
medications, particularly in people with RA with active
disease, increase the risk of serious infection, morbidity
and mortality which may confound the association be-
tween IA and COVID-19 related outcomes [2].

In addition, a moderate to a high dose of glucocorti-
coids has been associated with a higher risk of people
with rheumatic disease being hospitalized [6]. One bio-
logic in particular, rituximab has been associated with
more severe COVID-19 [10].

In the UK, including Wales, the government advised vul-
nerable individuals, including many people with IA, to fol-
low shielding practices which included self-isolating at
home, avoiding face-to-face contact, and mask wearing,
social distancing and quarantining when necessary.
Individuals deemed as high risk from COVID-19 were con-
tacted by mail issued by the National Health Service and
provided with guidance on shielding [11]. Shielding, how-
ever, has also been associated with negatively affecting
physical and emotional wellbeing among patients with
rheumatic diseases in the UK [12], which has implications
for the large number of rheumatic patients advised to
shield during the pandemic. In the UK and US, The British
BSR [13] treatment guidelines and National Institute for
Health and Care Excellence (NICE) [14] and the ACR [15],
respectively, recommended the continuation with DMARD
treatment and following shielding practices during the
pandemic; however, pausing DMARD treatment in the
case of COVID-19 infection. The EULAR produced guide-
lines at the beginning of the pandemic and updated these
recently with more evidence-based recommendations.
Findings were similar to UK and US guidelines; however,
EULAR suggests continuing with the treatment regimen
even in the case of suspected or confirmed COVID-19,
with the exception of rituximab [16, 17].

When shielding practices were investigated in a cross-
sectional study of nearly 500 RA individuals from
Boston, USA, the use of DMARDs and glucocorticoids

were both associated with increased adherence to
shielding practices in the United States [18]. However,
non-compliance with DMARDs has been shown to
slightly increase during the pandemic in a study con-
ducted in Switzerland [17].

Using the complete COVID-19 test data for the entire
nation of Wales, UK, we compared the incidence and
mortality of COVID-19 in people with IA to the general
population for an entire nation with a 3 million population
while controlling for shielding status, comorbidities, his-
tory of serious infections, previous hospitalization, medi-
cations used to treat IA and susceptibility to severe
outcomes of COVID-19.

To our knowledge, this is the first study to use data
for an entire population that uses linked, routinely col-
lected health data from multiple health sources to in-
clude individuals’ shielding status in analyses.

Method

A population-based cohort was derived from multiple
data sources comprising deidentified data held in the
Secured Anonymised Information Linkage (SAIL) data-
bank for the population of Wales. Linkage fields are used
to anonymously link data sources using a multiple en-
cryption system with a trusted third party, NHS Wales
Informatics Service (NWIS). Using a split-file approach,
identifiable data is removed from data and NWIS unique-
ly matches identities to an Anonymised Linkage Field
(ALF). Data can then be recombined using the unique
ALF while protecting anonymity [20, 21] which has been
used to respond to the COVID-19 pandemic in Wales,
previously [22]. Individuals who tested positive for
COVID-19 sourced from COVID-19 laboratory testing
data formed the population.

COVID-19 laboratory testing data between March
2020 and May 2021 dataset was included in the ana-
lysis. Individuals with READ Codes present for rheuma-
toid arthritis, psoriatic arthritis and snkylosing spondylitis
(n=1966) on 1 March 2021 in primary care health data
comprised the individuals with IA (Supplementary Table
S1, available at Rheumatology online), while those with-
out these codes formed the general population
(n=166602). Individuals who were under 18 years of age
when tested for COVID-19 were excluded from analysis
to exclude people with juvenile inflammatory arthritis. A
flow diagram of the cohort creation is available in
Supplementary Fig. S1, available at Rheumatology
online.

Shielding status data was available in COVID-19
related datasets and provided whether an individual was
advised to shield in Wales during the initial outbreak of
the pandemic, between March and August 2020 [11].

Primary and secondary care data was linked at the
person level and used to follow up individuals through
the health system, prospectively and retrospectively from
date of a positive COVID-19 test for diagnosis codes for
IA, comorbidities, medications and healthcare visits

https://academic.oup.com/rheumatology
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(Codelist libraries are found in Supplementary Tables
S2-S4, available at Rheumatology online). Previous hos-
pitalizations due to infections were investigated from
secondary care data as a surrogate of susceptibility to
serious infection. All hospitalizations within one year prior
to the COVID-19 pandemic (between 1 March 2019 and
1 March 2020) were also investigated as a surrogate of
vulnerability. Mortality data was obtained by linking to
the Annual District Death Daily dataset from the Office of
National Statistics. The researchers had full access to
the relevant datasets following application to and ap-
proval from the SAIL databank governance panel.

COVID-19 positive cases were defined as individuals
with a positive COVID-19 test during the study period.
Individuals who did not have a COVID-19 test were con-
sidered as COVID-19 negative. The relationship between
shielding status and COVID-19 incidence was investi-
gated for all individuals using a x? test [23]. This was
repeated for extrapolated figures for individuals in Wales
with 1A and separately for individuals without IA. Death
within 28 days of COVID-19 test positive was counted as
due to COVID-19 infection. A Cox proportional hazard
model was used to generate hazard ratios of mortality
following COVID-19 positive test result for people with 1A
compared with those without IA. Univariable analysis
informed the significant candidate variables (P <0.05
level of significance) added as covariates to the final
model.

Individuals with positive COVID-19 tests in the labora-
tory testing data without Anonymised Linkage Fields
were excluded from analysis as these could not be
linked to primary and secondary healthcare records. Age
was missing for a small number of individuals with 1A but
were included in analysis. Supplementary Fig. S1, avail-
able at Rheumatology online, outlines the cohort creation
and handling of missing data.

All data analysis was conducted using STATA
Version 16.

Ethical approval

Data held in the SAIL databank are anonymised and
therefore, no ethical approval is required. All data con-
tained in SAIL has the permission from the relevant
Caldicott Guardian or Data Protection Officer. This study
has been approved by the SAIL databank Information
Governance Review Panel.

Results

Over 3 million COVID-19 tests had been administered in
Wales at the time of analysis. The incidence of positive
cases was crudely calculated based on data available
within the SAIL primary care dataset for the study period
between 1 March 2020 to 12 May 2021. Of those indi-
viduals aged 18years or over testing positive for COVID-
19, 1966 had a diagnosis of |A in their primary care re-
cord compared with 166 602 individuals, without diagno-
sis codes for IA. For people with IA, the crude COVID-19
incidence was 3.5% (3.2% for RA individuals alone),
compared with 6% for the general population (difference:
2.5%, 95% Cl: 2.4%, 2.7%). (Table 1).

Among individuals who tested positive for COVID-19,
those with IA were significantly older than those without
IA; mean age 62.6 and 46.1years, respectively (differ-
ence: 16.5, 95% CI: 15.7, 17.3). The individuals with 1A
were 36.2% female compared with 55.4% in the general
population (difference: 19.3, 95% CI: 17.1, 21.4). A sig-
nificantly larger proportion of individuals with 1A were
shielding (49.4%) compared with the general population
group (4.6%) (difference: 44.8%, 95% CI: 42.6, 47)
(Table 2). A significantly higher proportion of the IA indi-
viduals smoked (42%) compared with general population
(27.4%) (difference: 14.6%, 95% Cl: 12.5, 16.9). The IA
population had more comorbidities than the general
population including cardiovascular disease, diabetes,
hyperlipidaemia, hypertension, chronic kidney disease,
respiratory disease, cancer and depression and anxiety
(Table 2).

Significantly more individuals with IA had been hospi-
talized with serious infection prior to having COVID-19
compared with those without 1A (34.1% and 17.5%, re-
spectively; difference 16.6%, 95% Cl: 14.6, 18.8). More
individuals with 1A (33.9%) were hospitalized 1-year pre-
COVID-19 pandemic (between 1 March 2019 to 1 March
2020 to exclude those who may have been admitted to
hospital as a result of COVID-19) compared with those
without IA (16.6%) (difference: 17.3%, 95% CI: 15.3,
19.4) (Table 2).

As expected, IA individuals took significantly more
DMARDs than those without IA. Glucocorticoid use was
also significantly higher in those with 1A (57.8%) com-
pared with those without (17.9%) (difference: 39.9%,
95% ClI: 37.7, 42.1) (Table 2).

Post-COVID-19 infection, significantly more people
with IA (24.4%) were admitted to hospital compared with

TasLe 1 Individuals testing positive for COVID-19 aged 18 years and over and residents of Wales, UK with data contribu-

ting to the SAIL Databank

Percentage positive

COVID-19 positive per 100 000 population

Inflammatory arthritis 3.5% (1966/56 914)* 3454.3
Rheumatoid arthritis only 3.2% (1283/40723) 3150.5
Non-inflammatory arthritis 6% (166 603/2760442) 6035.3

*P <0.0001 by »? compared with general population.

https://academic.oup.com/rheumatology
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TasLe 2 Characteristics of individuals, with and without inflammatory arthritis who tested positive for COVID-19 from

March to May 2021

Mean age at test,? years (s.n.)

Female, % (n)

Rheumatoid arthritis, % ()

Psoriatic arthritis, % (n)°

Ankylosing spondylitis, % (n)°

Shielding, % (n)

Ever smoked, % (n)

Mean BMI (s.p.)

Comorbidities

Cardiovascular disease, % (n)

Diabetes, % (n)

Hyperlipidaemia, % (n)

Hypertension, % (n)

Chronic kidney disease, % (n)

Orthopaedic surgery, % (n)

Respiratory Disease, % (n)

Cancer, % (n)

Depression/Anxiety, % (n)

Serious infections (hospitalized), % (n)
Hospitalized within 1 year pre-pandemic,® % (n)
Medication

cDMARDs, % (n)

Antimalarial only, % ()

Biologics,® % (n)°

Glucocorticoids, % (n)

Colchicine, % (n)

Outcomes

Admitted to hospital, % (n)

Median hospital stay duration, days (IQR)

Sick notes post COVID, % (n)

Deceased following testing positive for COVID-19, % (n)
(within 28 days of positive test)

Median time to death from positive test, days (IQR)
Mean age deceased following COVID-19, years (s.p.)
Proportion females (deceased), % (n)

Inflammatory

arthritis (n = 1966)

62.6 (16.4)
36.2% (711)
65.3% (1283)
26.1% (514)
12.5% (246)
49.4% (972)

42% (826)

29.2 (7.1)

16% (315)
15.7% (308)
15.2% (298)
40.6% (799)

4.1% (81)
5.8% (113)
87.5% (1721)
14.8% (290)
49.9% (980)
34.1% (671)
33.9% (666)

34.2% (672)
12.8% (251)
9.3% (182)
57.8% (1, 137)
8.9% (175)

24.4%

General population

(n = 166 602)

46.1(18.9)
55.4% (92 263)

4.6% (7689)
27.4% (45601)
28.4 (67 965)

4.4% (7349)
6.3% (10505)
5.1% (8482)
15% (25035)
0.01% (13)
0.01% (19)
72.3% (120376)
5.8% (9610)
36.7% (61.140)
17.5% (29151)
16.6% (28 138)

0.6% (1007)

0.2% (408)
0.03% (47)
17.9% (29 869)

2.8% (4586)

10.5% (17 448)
8 (39)
1.8% (2957)
3.2% (5345)

9(9)
80.1(11.8)
44.9% (2402)

Difference
(95% Cl)

16.5(15.7, 17.3)
19.3 (17.1, 21.4)

44.8 (42.6, 47)
14.6 (12.5, 16.9)
0.8(0.4,1.2)

11 6(10.1,13.3)
4(7.8,11)
10 1(8.6,11.7)
25 6 (23.5, 27.8)
1(3.3,5.1)
7(4.8,6.9)
15 3(13.7,16.7)
9(7.5,10.6)
13.2(10.9, 15.4)
16.6 (14.6, 18.8)
17.3(15.2, 19.4)

33.6 (31.5, 35.7)
12 5(11.1,14.1)
2(8,10.6)
39 9(37.7, 42.1)
2(5,7.5)
13.9 (12, 15.8)

0.8(0.2,1.6)
8(6.7,9.5)

*Significant at P <0.05. ®Age was missing for 0.3% (499/166602) of the individuals without IA. PRheumatology data was un-
available for 66% (1298/1966) of individuals with IA. °Including hospitalizations from 1 March 2019 to 1 March 2020. “Some
individuals were positive for multiple IA conditions. °Biologics included: adalimumab, infliximab, certolizumab, golimumab,
abatacept, rituximab, tocilizumab, ustekinumab, secukinumab.

general population (16.9%) (difference: 13.9, 95% ClI: 12,
15.8). Mortality rate within 28 days of COVID-19 positive
test was significantly higher in individuals with 1A (11.2%)
compared with general population (3.2%) (difference:
8%, 95% Cl: 6.7, 9.5) (Table 2).

When comparing the characteristics of individuals hos-
pitalized following COVID-19, those with IA were signifi-
cantly older, with a higher proportion of females,
increased proportion of shielded individuals and a higher
rate of smokers compared with individuals without IA. Of
those hospitalized, a significantly larger proportion of
people with IA died (22.5%) compared with general
population (13.1%) (difference: 9.4%, 95% CI: 5.9, 13.4,
P <0.001) (Table 3).

Mortality was investigated using the Cox proportional
hazard ratio to explore risk factors associated with time
to death within 28 days of COVID-19 infection. While IA
was associated with over a three and a half-fold
increased risk in the univariable analysis, when adjusted
for confounding variables, IA was not associated with an
increased risk of death compared with general popula-
tion in the adjusted multivariable analysis (HR: 0.56, 95%
Cl: 0.18, 1.64, P =0.286) (Table 4). However, the signifi-
cant factors associated with increased risk of death
compared with general population in adjusted analysis
included shielding status (HR: 1.52, 95% CI: 1,40, 1.64,
P <0.001). Age was also associated with an increased
risk of death with 8% higher rate per additional year in

https://academic.oup.com/rheumatology
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TasLe 3 Characteristics of individuals hospitalized following COVID-19

Mean age at test years (s.p.)

Female, % (n)

Rheumatoid arthritis, % (n)

Psoriatic arthritis, % (n)

Ankylosing spondylitis, % (n)

Shielding, % (n)

Ever smoked

BMI

Outcomes following hospitalization
Deceased following testing positive for COVID-19, % (n)
(within 28 days of positive test)

Median hospital stay duration, days (IQR)

Inflammatory

arthritis (n = 479)

711
61.2% (2

(
(
74.3% (3
(
(

3
93)
56)
20.5% (98
9.8% (47
60.8% (29
54.3% (26

29.2 (6.8)

)

)
3
6
)
)
]
0)

22.5% (108)

10 (15.5)

General population

Difference
(n =17 448) (95% CI)

61.4 (20.5) 9.7 (7.9, 11.6)"
54.5% (9, 482) 6.8(2.3,11.2)"

17.1% (2983) 43.7 (39.2, 48)*
43.1% (2983) 11.2 (6.6, 15.8)*
29.5 (7.3) 0.3(-1.1,0.5)
13.1% (2, 290) 9.4 (5.9, 13.4)"

9 (16)

*Significant at P <0.05.

TasLE 4 Factors related to time to death within 28 days of a positive COVID-19 test from March 2020 to May 2021

Inflammatory arthritis
Rheumatoid arthritis, % (n)
Psoriatic arthritis, % (n)
Ankylosing spondylitis, % (n)
Shielding

Mean age at test, years (s.n.)
Female, % (n)

Ever smoked

BMI

Cardiovascular disease
Diabetes

Hyperlipidaemia
Hypertension

Chronic kidney disease
Orthopaedic surgery
Respiratory disease

Cancer

Depression/Anxiety

Serious infections prior to COVID-19 (hospitalized)
Hospitalized within 1 year pre-pandemic®
cDMARDs

Antimalarial only

Biologics

Glucocorticoids

Colchicine

Univariable analysis

HR (95% CI)

3.64 (3.18, 4.16)*
3.07 (2.13, 4.42)*
0.30 (0.20, 0.48)"
0.61(0.38, 0.98)*
5.52 (5.17, 5.89)"
1.10(1.10, 1.10)
0.60 (0.62, 0.69)*
3.27 (3.10, 3.45)*
0.99 (0.99, 0.99)
8.48 (7.99, 8.99)*
5.78 (5.45, 6.13)*
4.21(3.93, 4.51)"
7.36 (6.97, 7.76)*
4.62 (3.22, 6.64)"
1.49 (0.93, 2.38)
1.14(1.07,1.21)*
6.21 (5.85, 6.59)"
1.00 (0.95, 1.06)
4.48 (4.25,4.72)*

(

(

(

(

(

(

17.61 (16.54, 18.76)*

2.73 (2.31, 3.22)
2.22 (1.75, 2.82)*
0.75(0.46, 1.22)
2.81(2.66, 2.97)
4.15(3.81, 4.52)*

Adjusted multivariable analysis
HR (95% CI)

0.56 (0.18, 1.64)
1.90 (0.64, 5.62)
0.81(0.28, 2.30)
1.67 (0.55, 5.02)
1.52 (1.40, 1.64)*
1.08 (1.08, 1.09)*
0.56 (0.52, 0.60)*
1.27 (1.17, 1.38)*
1.01 (1.01, 1.02)*
1.05 (0.98, 1.13)
1.38 (1.28, 1.48)*
1.06 (0.98, 1.15)
1.19(1.11, 1.28)*
1.25(0.82, 1.91)

0.95 (0.87, 1.04)
1.10(1.02, 1.18)*

1.20 (1.12, 1.28)*
1.34 (1.25, 1.44)
1.22 (0.98, 1.51)
1.22 (0.91, 1.63)

*

1.17 (1.09, 1.25)*
1.07 (0.97,1.18)

*Significant at P <0.05. ®Including hospitalizations from 1 March 2019 to 1 March 2020.

age compared with the general population (HR: 1.08,
95% CI: 1.80, 1.09, P <0.001). Each BMI point incre-
mental increases were associated with a 1% increase in
risk of death in people with IA compared with those
without IA (HR: 1.01, 95% CI: 1.01, 1.02, P <0.001).
Smoking was associated with 27% increased risk of
death, (HR: 1.27, 95% CI: 1.17, 1.38, P <0.001).

https://academic.oup.com/rheumatology

Significant comorbidities associated with increased risk
of death included diabetes (HR: 1.38, 95% CI: 1.28,
1.48, P <0.001), hypertension (HR: 1.19, 95% ClI: 1.11,
1.28, P <0.001), cancer (HR: 1.10, 95% CI: 1.02, 1.18,
P <0.01). Susceptibility to infection as assessed by ser-
ious infection requiring hospitalizations prior to COVID-
19 infection and vulnerability as having been hospitalized
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within one year pre-COVID-19 pandemic (between 1
March 2019 and 1 March 2020) were strongly associated
with an increased risk of death by 20% (HR: 1.20, 95%
Cl: 1.12, 1.28, P <0.001) and 34% (HR: 1.34, 95% CI:
1.25, 1.44, P <0.001), respectively. Finally, use of gluco-
corticoids was associated with an increased risk of
death (HR: 1.17 95% CI: 1.09, 1.25, P <0.001) (Table 4).

A total of 13255 individuals testing positive for
COVID-19 were excluded from analysis due to no avail-
able anonymised linkage field, preventing follow-up
through linked healthcare records. For gender, 0.3% (6/
1966) of individuals with IA had missing gender codes
but were included in analysis. Supplementary Fig. Sf1,
available at Rheumatology online describes the cohort
creation and handling of missing data.

Discussion

To our knowledge, this is one of the first studies that
has shown shielding is associated with reduced inci-
dence of COVID-19 in both IA individuals and the gen-
eral population. The incidence rate of COVID-19
infections was lower in individuals with IA compared with
the general population, which was associated with a
higher proportion of individuals who have been advised
to shield. Although there is general agreement on the
need to shield in individuals who are vulnerable, there is
a debate on the exact criteria used for risk stratification
with some authors proposing that shielding is unneces-
sary in people with rheumatic diseases [24]. Data from
this study would support that individuals with RA, in par-
ticular those who have risk factors associated with poor
outcomes from COVID-19 should be advised to ‘shield’.
Most importantly, previous serious infection leading to
hospitalization and hospitalization within the previous
12months should be included as risk factors for severe
outcome.

The disparity in proportion of females testing positive
for COVID-19 between IA and the general population
may be explained by the greater level of shielding in IA
patients. In addition, RA were predominantly female
(72.2%) while PsA and AS were 54.3% and 38.2% fe-
male, respectively.

Our findings were consistent with a previous study in
England [8], showing that individuals with IA were more
likely to be hospitalized and had an increased mortality
with similar hazard ratio. However, our findings differed
from this previous study [8], which found increased mor-
tality in individuals with IA, particularly in those receiving
rituximab, independent of other risk factors such as age
and gender.

Our data suggested that higher mortality in 1A is due
to confounders rather than disease. There are several
potential explanations for these differences. First, in the
previous study, the study duration was March to
September 2021, while our study was from March 2020
to May 2021. New and more contagious COVID-19 var-
iants emerged between May to September 2021 (delta).
Second, the previous study has addressed some

confounders such as age and some comorbidities,
whereas in our study, we included additional comorbid-
ities: hyperlipidaemia and hypertension. Third, the previ-
ous study did not assess susceptibility to infection and
vulnerability.

In this study, prior history of serious infections requir-
ing hospitalization, shielding status and hospitalization
within 1year prior to the pandemic were included as
covariates. Shielding status and hospitalization within
1 year prior to the pandemic were included as surrogates
of vulnerability. All these were found to be independently
associated with increased in mortality. Previous studies
in RA have shown that some individuals have higher risk
of infections and hospitalization leading to the develop-
ment of risk calculators such as the RABBIT risk score
[25].

A novel finding of this study is the fact that individuals
with IA who had been hospitalized for serious infections
prior to COVID-19 were over 20% more likely to die fol-
lowing COVID-19 infection compared with those without
IA.

Shielding status was associated with over 50%
increased risk of mortality in people with IA compared
with people without IA. This was probably due to these
individuals having multiple features that are classified as
‘vulnerable’ by the UK government and so having more
complex disease. Because shielded individuals have a
lower incidence of COVID-19-19 in both IA and the gen-
eral population, data from this study validates and sup-
ports the criteria and recommendation for shielding.

Another novel finding from this study is IA individuals
who were hospitalized within one year prior to the pan-
demic had over 34% increase in mortality. This may re-
flect on the severity of comorbidities and disease.
Hospitalization either due to infection or general admis-
sion one year prior to the pandemic should be included
as criteria to define vulnerability for shielding. This will
improve risk stratification for shielding.

Despite vaccination, shielding may still be necessary
for the unvaccinated or those who may not be able to
access subsequent vaccinations or boosters. In fact,
hesitance to receive the COVID-19 vaccinations have
been reported with waning uptake of vaccination
observed in the UK and other countries [26]. In addition,
a global study demonstrates the hesitancy of individuals
with autoimmune and rheumatic diseases [27].

Furthermore, as with many RNA viruses, COVID-19 is
prone to genetic adaptations, which may have implica-
tions for future vaccine efficacy [28] and shielding may
be necessary to protect those most at risk of severe out-
come from COVID-19. In common with previous re-
search, our findings demonstrate that only treatment
with glucocorticoids was associated with increased risk
of death in individuals with IA compared with the general
population. All other IA-related medications included in
the model were not associated with severe outcome
post-COVID-19 treatment. However, only 9.3% of people
with 1A contracted COVID-19 were taking biologics, the
negative association may be due to small sample size so
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definitive conclusions should not be drawn. In the afore-
mentioned English study [8], no association between
mortality from COVID-19 with biologics and Janus kinase
inhibitors apart from rituximab was observed.

Strengths

A considerable strength of our study is that it draws find-
ings on the entire population of Wales, UK, demonstrat-
ing that IA alone is not the cause of poor outcomes
following COVID-19 infection. This study links data from
various sources and provides comprehensive large-scale
detail follow-up of clinical events for individuals seen in
primary and secondary care including rheumatology de-
partment data in Wales. Furthermore, we are also able to
capture the shielding status of individuals tested for
COVID-19.

By highlighting from clinical data that secondary health
care admissions one year prior to the pandemic and also
a history of serious infections is associated with an
increased risk of death in individuals with IA compared
with the general population adds insight into those at se-
vere risk of COVID-19 and can help inform shielding ad-
vice given, tailored to those who need it rather than the
entire 1A patient group. This is of particular importance
since physical and mental adverse effects associated
with shielding in rheumatology patients have been
observed [12]; therefore, identifying only high-risk
patients requiring to shield can help mitigate the negative
aspects.

In this study, we did not find any evidence of more se-
vere outcome in PsA and AS so only RA patients have
more severe outcome because they are older and more
likely to have more comorbidities. Even within the RA
population, we have shown previous admission with ser-
ious infection and hospitalisation within 12 months are
significant risk factors. These have not been shown
previously.

Limitations

Limitations of the study relate to the use of routinely col-
lected health data for secondary research purposes,
such as misclassification bias. Access to routine health-
care was also hugely disrupted throughout the country
and so latent or new comorbidities may be missed caus-
ing misclassification. Also, a record of a prescribed
medication does not necessarily mean that the medica-
tion has been taken.

There are a small proportion of individuals receiving
DMARD treatment in the general population, which likely
means that other inflammatory conditions, such as psor-
iasis and inflammatory bowel disease are included in this
population; however, this study was interested in IA con-
ditions only. Furthermore, our findings and others [8]
show that DMARD use is not associated with adverse
outcome from COVID-19.

Similarly, it is impossible to know the extent to which
shielding recommendations have been adhered to.
However, a study using data from the UK demonstrated

https://academic.oup.com/rheumatology

that shielding advice was followed by 81% of those who
were advised to shield [12]. Conversely, some individuals
with 1A who have not been advised to shield might do
so out of concern. Research from the US has demon-
strated that the perception of COVID-19 risk among indi-
viduals with RA varies substantially, with greater
perceived risk associated with greater adherence to
shielding practices [16].

Rheumatology data was not available for all individuals
with IA as at present, data from only two centres in
Wales are available. This means that care must be taken
in interpreting the findings regarding biologics that are
administered by rheumatologists in the UK. It is likely
that we may be underpowered to draw conclusions on
the effect of biologics on COVID-19 because we have
aggregated data of different biologics due to low num-
bers for some of the drugs, especially because rituxi-
mab, for instance, is known to increase the risk of
severe COVID-19 [10]. However, as more rheumatology
data is contributed, this can be explored further.

While data reported here is for an entire population of
Wales, the handling of the pandemic, healthcare delivery
in general and COVID-19 related healthcare disruption is
likely to be unique across different countries. Therefore,
this should be borne in mind when generalizing these
findings.

Lastly, we assumed individuals who were not tested
for COVID-19 did not have the virus. Some individuals
may have asymptomatic/mild disease and COVID-19
testing was restricted, most notably during the first
wave. However, we have included data for over a year of
the pandemic to help overcome this.

In summary, individuals with IA, particularly RA, are
older and more vulnerable to severe effects of COVID-
19. We have identified key risk factors associated with a
poorer outcome from COVID-19: older, male, vulnerable/
shielding individuals, with a history of serious infections
or hospitalizations, smoking, increased BMI, comorbid-
ities and glucocorticoid use. These can be used to strat-
ify individuals with IA who are at greater risk from severe
effects of COVID-19 and advise them to shield at times
of high community prevalence of COVID-19 infection and
prior to vaccination.
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Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod
tempor incididunt ut labore et dolore magna aliqua. Ut enim ad minim
veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea
commodo consequat. Duis aute irure dolor in reprehenderit in voluptate
velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat
cupidatat non proident, sunt in culpa qui officia deserunt mollit anim id
est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed
do eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim
ad minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip
ex ea commodo consequat. Duis aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi
ut aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet,
consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa
qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit
amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore
eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident,
sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem
ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam,
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat
non proident, sunt in culpa qui officia deserunt mollit anim id est
laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
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eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi
ut aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet,
consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa
qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit
amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore
eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident,
sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem
ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam,
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat
non proident, sunt in culpa qui officia deserunt mollit anim id est
laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.
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Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi
ut aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum. Lorem ipsum dolor sit amet,
consectetur adipiscing elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation
ullamco laboris nisi ut aliquip ex ea commodo consequat. Duis aute irure
dolor in reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla
pariatur. Excepteur sint occaecat cupidatat non proident, sunt in culpa
qui officia deserunt mollit anim id est laborum. Lorem ipsum dolor sit
amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex ea commodo consequat.
Duis aute irure dolor in reprehenderit in voluptate velit esse cillum dolore
eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat non proident,
sunt in culpa qui officia deserunt mollit anim id est laborum. Lorem
ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut enim ad minim veniam,
quis nostrud exercitation ullamco laboris nisi ut aliquip ex ea commodo
consequat. Duis aute irure dolor in reprehenderit in voluptate velit esse
cillum dolore eu fugiat nulla pariatur. Excepteur sint occaecat cupidatat
non proident, sunt in culpa qui officia deserunt mollit anim id est
laborum. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do
eiusmod tempor incididunt ut labore et dolore magna aliqua. Ut enim ad
minim veniam, quis nostrud exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor in reprehenderit in
voluptate velit esse cillum dolore eu fugiat nulla pariatur. Excepteur sint
occaecat cupidatat non proident, sunt in culpa qui officia deserunt mollit
anim id est laborum. Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi
ut aliquip ex ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu fugiat nulla pariatur.
Excepteur sint occaecat cupidatat non proident, sunt in culpa qui officia
deserunt mollit anim id est laborum.
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