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Abstract: We aim to describe the incidence and source of contagion of COVID-19 in patients with
IBD, as well as the risk factors for a severe course and long-term sequelae. This is a prospective
observational study of IBD and COVID-19 included in the ENEIDA registry (53,682 from 73 centres)
between March-July 2020 followed-up for 12 months. Results were compared with data of the general
population (National Centre of Epidemiology and Catalonia). A total of 482 patients with COVID-19
were identified. Twenty-eight percent were infected in the work environment, and 48% were infected
by intrafamilial transmission, despite having good adherence to lockdown. Thirty-five percent
required hospitalization, 7.9% had severe COVID-19 and 3.7% died. Similar data were reported in
the general population (hospitalisation 19.5%, ICU 2.1% and mortality 4.6%). Factors related to death
and severe COVID-19 were being aged > 60 years (OR 7.1, 95% CI: 1.8-27 and 4.5, 95% CI: 1.3-15.9),
while having >2 comorbidities increased mortality (OR 3.9, 95% CI: 1.3-11.6). None of the drugs
for IBD were related to severe COVID-19. Immunosuppression was definitively stopped in 1% of
patients at 12 months. The prognosis of COVID-19 in IBD, even in immunosuppressed patients,
is similar to that in the general population. Thus, there is no need for more strict protection measures
in IBD.

Keywords: COVID-19; SARS-CoV-2; inflammatory bowel disease

1. Introduction

The COVID-19 pandemic hit Spain at the end of February 2020 and is far from un-
der complete control. Data on affected cases and mortality are continuously updated [1].
There is evidence that patients suffering from inflammatory bowel disease (IBD) have a
greater risk for infections, some of them opportunistic, mainly favoured by immunosup-
pressive treatment [2—4]. For that reason, experts on IBD, worried by the potential severity
of COVID-19 in these patients, recommended, during the initial phases of the pandemic,
that whenever possible, starting immunosuppressants should be delayed and treatment
deescalated [5-7]. Notwithstanding this information, more than one year after the start of
the pandemic, factors related to deleterious prognosis of COVID-19 in patients with IBD
are essentially the same as those of the general population (mainly older age and comor-
bidities), whereas those on immunosuppressants do not appear to have a greater risk for
severe COVID-19, except for corticosteroids [8]. In this sense, the international self-reported
registry SECURE-IBD (https:/ /covidibd.org (accessed on 24 August 2021)) has provided
valuable clinical and therapeutic information [9]. Nevertheless, retrospective studies and
registries have important limitations, such as reporting bias, over- or underrepresentation
of the more severe cases of COVID-19, and the possibility of including confounding factors
that may influence the results.

In addition, some studies have reported a low incidence of COVID-19 in patients
with IBD [10], suggesting that IBD and the type of immunosuppressants administered for
disease control do not represent risk factors for COVID-19. However, few of these studies
are population based and do not address important environmental epidemiological risk
factors, such as variability in the incidence of the infection in different regions within the
same country. Neither do they address factors that may facilitate the infection, such as
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occupational risk, or those that may reduce the risk, as they may be specific isolation
measures that could be recommended to a particular diseased population [10-16]. Likewise,
the impact of COVID-19 on patients with IBD in the long term has not yet been explored.
The present study (COVID-19-EII study) was conducted in the setting of the ENEIDA
project, the Spanish registry of patients with IBD, promoted by the Spanish Working Group
on Crohn’s disease and ulcerative colitis (GETECCU) [17]. The aims of the present study
were (1) to describe the incidence of COVID-19 in the ENEIDA registry, the geographical
distribution of the infection compared with the distribution in the general Spanish popula-
tion and exposure factors that may favour or prevent the infection (occupational risk and
lockdown measures) during the first wave of the pandemic and (2) to describe the clinical
characteristics and the disease course, including a 12-month follow-up after COVID-19.

2. Materials and Methods
2.1. Design

This was an observational prospective cohort study (COVID-19-EII) within the Spanish
ENEIDA IBD registry. It included all patients with IBD who had COVID-19 between March
and July 2020 (in the first wave) from the participant centres.

2.2. Study Population

The potential population was all patients with IBD registered in ENEIDA. Patients
with COVID-19 were identified by an active search from their IBD unit (systematically
addressing all the patients with IBD from the unit by email or phone call) or by direct
notification from the patient itself, the family physician, the emergency department or the
hospitalisation unit.

2.3. Data Collection

A prospective module hosted on the ENEIDA platform was specially designed for
this study. Data collected included clinical baseline characteristics such as type of IBD,
date of IBD diagnosis and Montreal’s classification [18], extraintestinal manifestations,
family history of IBD and smoking behaviour at time of infection. The following comor-
bidities were specifically registered: cirrhosis, chronic renal failure, chronic obstructive
pulmonary disease, heart disease, stroke, diabetes mellitus, arterial hypertension, dys-
lipidaemia, neoplasia, congestive heart failure, dementia, HIV, rheumatological disease
or immune-mediated disease. Charlson’s index [19] was also calculated. We decided to
explore both individual comorbidities and the Charlson comorbidity score, as these two
approaches examine different aspects of comorbidity and are complementary. Variables
measuring the exposure risk to SARS-CoV-2 included occupational risk (such as health
care workers, teachers, basic services as supermarket cashiers, market clerks or pharmacy
workers, police and firepersons, workers of closed institutions, veterinaries, animal control
workers or conservation and forest technicians), compliance with lockdown measures, so-
cial distancing and the route of contagion. At the time of COVID-19 diagnosis, IBD activity
was evaluated using the Harvey-Bradshaw index [20] or partial Mayo score [21]. The IBD
therapeutic regimen was registered at the time of infection and up to 3 and 12 months before
it: systemic steroid treatment, aminosalicylates, immunosuppressants (thiopurines, cy-
closporine, methotrexate, tacrolimus and tofacitinib) and biologics (anti-TNF, vedolizumab
and ustekinumab). Regarding COVID-19, the data collected included symptoms associated
with the infection at the time of diagnosis, diagnostic procedures and specific treatment.
The variables registered 3 and 12 months after COVID-19 were IBD activity and COVID-19
sequelae, both physical and psychological. To assess the impact of COVID-19 on IBD
treatment, any change in medical therapy, including withdrawal of immunosuppression,
both definitive and temporary, was collected during follow-up.
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2.4. Definitions

COVID-19 diagnosis was based on a typical clinical picture consisting of fever (>38 °C),
respiratory symptoms (cough and/or dyspnoea), anosmia or dysgeusia within the epi-
demiological setting. COVID-19 was considered confirmed by a positive diagnostic test
including polymerase chain reaction (PCR) taken by nasopharyngeal swab or serology
(IgM or IgG) for SARS-CoV-2. COVID-19 was considered probable in patients with a
typical clinical picture but negative or lacking diagnostic tests. Asymptomatic patients
with positive PCR or serology were not included.

It was considered that any patient had a good compliance with the lockdown measures
when maintaining social distance by staying at home almost exclusively since 14 March
2020, the date the Spanish government ordered a total lockdown to prevent the spread of
SARS-CoV-2.

Sequelae due to COVID-19 were any sign or symptom that the patient and/or physi-
cian considered related directly to COVID-19 and that was present at 3 and 12 months
after infection.

2.5. Outcomes

To assess the disease course and clinical evolution of COVID-19, the following out-
comes were registered and analysed: hospitalisation due to COVID-19, intensive care unit
(ICU) admission, sequelae, severe COVID-19 and death. Severe COVID-19 was considered
a composite variable that included ICU admission and/or use of active amines and/or res-
piratory distress and/or invasive oxygen therapy and/or death [22]. Cases with systemic
inflammatory response syndrome were also registered. Data on outcomes of our study
were compared to those registered on the SECURE-IBD registry (accessed on 24 August
2021) [9], considered the worldwide IBD registry on COVID-19. These outcomes were also
compared to those of the general population taking into account data from Catalonia [23].

2.6. Ethical Considerations

The Scientific Committee of ENEIDA approved the study on 16 March 2020. It was also
approved by the Ethics Committee of Hospital Universitari Mutua Terrassa (coordinating
centre). Informed consent was obtained from all subjects. The patients were not identified
by name in the publication, and no one, except the investigators of this study, had access to
their local data, in accordance with the local Law of Personal Data Protection.

2.7. Statistical Analysis

Quantitative variables were compared with Student’s t test and the Mann—Whitney
test, and the results are expressed as the means (+standard deviation) or median
(£interquartile range (IQR) 25-75 percentiles). Quantitative variables were compared
using Student’s t test for parametric data and the Mann-Whitney test for nonparamet-
ric data, while qualitative variables were compared using the Chi2 test or Fisher’s exact
test, as appropriate. Univariate and multivariate logistic binary regression analyses were
performed to explore the variables related to the need for hospitalisation, ICU admission, se-
vere COVID-19, death and sequelae found at the 3- and 12-month follow-ups. The intensity
of the significant associations was measured by calculating the OR and its 95% confidence
interval. The multivariate models included significant variables in univariate analysis
at the p < 0.1 level. In addition, for the outcomes with a small number of events (death
and ICU admission), only the 2 most significant covariates in the univariate analysis were
included. As the use of aminosalicylates was more frequent in patients with ulcerative
colitis (UC) than in Crohn’s disease (CD), the model was adjusted to UC diagnosis when
this drug was independently associated with a specific outcome.

Due to the great variability in the incidence of COVID-19 between the Spanish territo-
ries, the number of cases of both IBD and the general population are shown per province.
Data on COVID-19 incidence in the general population as well as the age at COVID-19
diagnosis, age of hospitalized patients (including ICU admission) and age of patients with
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fatal outcomes were obtained from the National Centre of Epidemiology (CNE) [24,25].
The age- and sex-standardised incidence of every outcome in the IBD cohort was obtained
based on all the patients actively followed in each participant centre of ENEIDA.

3. Results

A total of 73 out of the 86 centres adhered to the ENEIDA registry at the time of the
study and decided to participate. This registry had, at that moment, 60,512 patients actively
followed-up (data as for 15 July 2020), with 53,682 coming from the 73 participating centres
(89% of the whole registry). Finally, 482 cases of COVID-19 were reported (251 males (52%);
median 52 years (IQR: 42-61); cumulative incidence of 8.97 per 1000 patients with IBD,
taking into account the population at risk from the participating centres). Ten centres that
agreed to participate did not register any COVID-19 cases during the study period, despite
being aware.

3.1. Clinical Baseline Characteristics

Tables 1 and 2 show the most important clinical characteristics of the patients regarding
IBD at the time of COVID-19 diagnosis. The activity of the disease and treatment are
provided separately for UC and CD (Table 2). Notably, 80% of patients were in remission,
and 9% had moderate—severe disease activity. Regarding IBD treatment at the time of
the infection, 42% of the patients were on aminosalicylates, 5.4% were receiving systemic
steroids, 36% were receiving immunosuppressants, 36% were receiving biologics and 12%
were receiving combination therapy. Eleven percent of the patients required steroids within
the 3 months before COVID-19 diagnosis.

Table 1. Clinical baseline characteristics regarding inflammatory bowel disease with COVID-19.

Clinical Characteristics Cases n = 482

Gender

Male 251 (52)

Female 231 (48)
Age at COVID-19 diagnosis 52 years (IQR 42-61)
IBD duration at COVID-19 diagnosis 12 years (IQR 6-19)
Type of IBD, n (%)

Crohn’s disease 247 (51)

Ulcerative colitis 221 (46)

Unclassified colitis 14 (2.9)
Ulcerative colitis extent (%)

E1l 43 (19)

E2 80 (36)

E3 98 (44)
Crohn’s disease location, 1 (%)

L1 114 (46)

L2 43 (17)

L3 88 (36)

L4 (isolated) 3(1.2)
Crohn’s disease behaviour, 1 (%)

B1 144 (58)

B2 71 (29)

B3 47 (19)

Perianal 59 (24)

B1 + perianal 29 (12)

B2 + perianal 18 (7.3)

B3 + perianal 20 (8.1)
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Table 1. Cont.

Clinical Characteristics Cases n = 482
Extraintestinal manifestation, 1 (%) 125 (26)
Family history of IBD, 1 (%) 64 (13)
Smoking behaviour, 1 (%)

Active 53 (11)
Former smoker 137 (28)
Never smoker 268 (56)

IQR: interquartile rate, IBD: inflammatory bowel disease, L1: ileal, L2: colonic, L3: ileocolonic, L4: upper
gastrointestinal tract; B1: inflammatory behaviour, B2: stricturing behaviour, B3: penetrating behaviour.

Table 2. Inflammatory bowel disease activity and treatment at time of COVID-19 diagnosis.

IBD (Total)

Crohn’s Disease

Ulcerative Colitis

. *
n =482 n =247 n =221 p-Value
IBD Activity at COVID-19 Diagnosis
Clinical remission 385 (80) 200 (81) 173 (78) 0.35
Active disease 97 (20) 47 (19) 48 (22) 0.35
Mild 53 (11) 26 (10.5) 26 (12)
Moderate 42 (8.7) 21 (8.5) 20 (9)
Severe 2(0.4) 0 2(0.9)
IBD treatment
None, 11 (%) 62 (13) 37 (15) 23 (10.4) 0.15
5-aminosalicylates, 1 (%) 202 (42) 49 (20) 143 (65) <0.0001
Oral (oral and topic) 197 (41) 49 (20) 138 (62)
Topical (exclusive) 5() 0 5(2.3)
Monotherapy 131 (27) 31 (12) 91 (41)
Systemic steroids 3 months before
COVID-19 (oral or intravenous), 1 (%) 53 (1) 30(12) 2199 0.36
Systemic steroids, 1 (%) 26 (5.4) 16 (6.4) 8 (3.6) 0.37
Immunosuppressants
(in monotherapy), 1 (%) 113 (23) 65 (26) 56 (25) 0.03
Azathioprine 90 (19) 54 (22) 46 (21) 0.04
Mercaptopurine 8 (1.7) 4(1.6) 2(0.9) 0.16
Cyclosporine 1(0.2) 0 1(0.4) 0.96
Methotrexate 9(1.9) 6(2.4) 3(1.3) 0.06
Tacrolimus 1(0.2) 1(0.4) 0 1
Tofacitinib 4(0.8) 0 4(1.8) 0.10
Biologics
(in monotherapy), 7 (%) 117 (22) 72 (29) 35 (16) 0.04
Anti-TNF 71 (15) 42 (17) 19 (8.6) <0.0001
Vedolizumab 25 (5.2) 12 (4.8) 13 (5.9) 0.75
Ustekinumab 21 (4.3) 18 (7.3) 3(1.3) 0.001
Combotherapy, 1 (%) 59 (12) 45 (18) 14 (6.3) 0.02
Anti-TNF plus thiopurines 37(7.7) 28 (11) 9(4.1) 0.02
Anti-TNF plus methotrexate 9 (1.9) 6(2.4) 3(1.3) 0.62
Vedolizumab plus thiopurines 5(1) 4(1.6) 1(0.4) 0.73
Vedolizumab plus methotrexate 1(0.2) 0 1(0.4) 0.78
Ustekinumab plus thiopurines 5() 5() 0 0.55
Ustekinumab plus methotrexate 2(0.4) 2(0.8) 0 0.98

* Comparison between Crohn’s disease and ulcerative colitis. IBD: inflammatory bowel disease; TNF: tumour

necrosis factor.
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Forty-four percent had at least one comorbidity, and 64% had a Charlson score of
one or more. The most frequent comorbidity was arterial hypertension (22% (106/482)),
followed by dyslipidaemia (15% (74/482)) and immune-mediated diseases (11% (53 /482))
other than IBD (Supplementary Table S1).

3.2. Geografical Distribution of COVID-19 and Epidemiological Risk Factors of Exposure

The geographical distribution of cases is shown in Figure 1A, allowing a comparative
approach with the incidence of COVID-19 in the Spanish general population (Figure 1B).

No data
0—5 cases/1000 patients with IBD

LS

6—19 cases/1000 patients with IBD

>20 cases /1000 patients with |IBD

_ IBD Unit

- - 0—5 x 1000 inhabitants

- >20 x 1000 inhabitants

B. COVID-19 cases in Spain on the first wave

Figure 1. Geographic distribution of COVID-19 cases in the ENEIDA registry and comparison with
the general Spanish population in the first wave of the pandemic.

The majority of cases were reported in ENEIDA centres of the communities of Madrid
and in those of the metropolitan area of Barcelona (red colour), where there is also the high-
est proportion of certified IBD units [26]. These two regions have the highest population
density in Spain (844 and 743 inhabitants per km?, respectively, as of January 2021 [27])
and register the highest incidence of COVID-19 in the general population.

Compared to the Spanish population in March 2020 [24], the median age of IBD cases
was similar: 52 years old (IQR, 42-61) in patients with IBD vs. 54 years old (IQR, 39-70) in
the general population. When considering specific outcomes, a similar trend was observed:
the age of hospitalised patients with IBD was 59 years old (IQR, 50-72) vs. 66 years old
(IQR, 51-79) in the general population, and the age of ICU/death was 72 years old (IOR,
57-80) in patients with IBD vs. 70 years old (IQR, 59-80 years) in the general population

Regarding risk factors for COVID-19, almost half of the patients declared good adher-
ence to lockdown measures (48% (229/482)). The circumstances that ensured an appropriate
domiciliary lockdown were having preventive sick leave (31% (71/229)), being retired (26%
(60/229)), doing telecommuting (18% (42/229)) and being unemployed (6.6% (15/229)).
Table 3 summarizes the risk for SARS-CoV-2 infection related to occupational risk.
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Table 3. Epidemiological factors of SARS-CoV-2 infection and occupational risk.

Route of Contagion, 1 (%)

Unknown 242 (50)
Intrafamilial transmission 108 (22)
Occupational 96 (20)
Travel 8 (1.7)

Occupational Risk, n (%) 133 (28)
Healthcare 85 (18)
Basic services (supermarket cashiers, market clerks, 18

3.7)

pharmacy)
Education 15 (3)
Police and fireperson 5@1)
Closed institutions 2(0.4)
Veterinary, animal control worker or conservation and 1(08)

forest technician

Almost one-third of the patients had a job position considered as posing a high risk of
infection, which was the main cause for not having proper adherence to lockdown measures.
Health care professions were the most frequent occupational hazard (18% (85/482). Table 4
shows the relationship between infection and occupational risk in patients with and without
good adherence to a total lockdown.

Table 4. Relationship between the route of contagion and occupational risk in patients with and
without a total lockdown.

Patients with Total Patients without
Risk Variable Lockdown Total Lockdown p-Value
(n =229) (n = 225)
Route of contagion, 1 (%)

Intrafamilial transmission 70 (31) 38 (17) 0.001
Infection on March 2020 47 (20) 26 (12) 0.007
Infection on April-July 2020 23 (10) 12 (5.3) 0.034

Occupational 19 (8.3) 77 (34) <0.0001
Infection on March 2020 19 (8.2) 48 (21) <0.0001
Infection on April-July 2020 0 29 (13) <0.0001

Travel 3(1.3) 5(2.2) 0.69
Infection on March 2020 3(1.3) 5(2.2) 0.69
Infection on April-July 2020 - -

Unknown 137 (60) 105 (47) 0.005
Infection on March 2020 83 (36) 69 (31) 0.167
Infection on April-July 2020 54 (24) 36 (16) 0.003

Occupational risk, n (%)

Occupational risk (all) 38 (17) 92 (41) <0.0001

Healthcare 18 (7.9) 65 (29) <0.0001

Despite declaring good adherence, patients became infected mainly by intrafamilial
transmission, particularly during the first 2 weeks (March 2020) after the Spanish govern-

ment established lockdown.

3.3. COVID-19 Diagnosis and Treatment

Symptoms of COVID-19 diagnosis can be found in Supplementary Table S2, with fever
(69% (336/482)) and cough (63% (305/482)) as the most frequently observed symptoms. Di-
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arrhoea was reported in 26% (126/482) of patients, with no significant differences between
patients with active or inactive IBD.

Supplementary Table S3 includes the tests performed for COVID-19 diagnosis. Notably,
90% of IBD patients had a diagnostic test performed, whether PCR (80% (388/482)) or
SARS-CoV-2 serology (35% (167/482)). Only 49 patients did not have any diagnostic test
performed. It is also important to emphasize that 28% of patients (85/301) had a positive
PCR after one or more negative PCRs, with no difference between immunosuppressed and
non-immunosuppressed patients (19% vs. 21%, p = 0.67).

COVID-19 treatment followed the trend used and recommended by health authorities
at that time. It included chloroquine /hydroxychloroquine in 41% (198/482), antibiotics in
38% (182/482), antivirals in 18% (88/482), systemic corticosteroids in 12% (58/482) and
biologic therapy in 2.9% (14/482) (tocilizumab in 1.7% (8/482), interferon in 1.2% (6/482)
and anakinra in 0.2% (1/482)). Antifungal therapy was used in 1.9% (9/482), vasoactive
amines in 1.2% (6/482) and invasive oxygen therapy in 2.9% (14/482) of the patients
(one patient received invasive oxygen therapy in a conventional floor due to occupation
limitations of the ICU).

3.4. Outcomes

Patients attended their primary care facility in 55% of the cases (266/482), received
emergency room assistance in 52% (251/482) and required hospitalisation due to COVID
in 35% (167/482). Eleven patients (0.2%) required IBD-related hospitalisation during the
study period. Twenty-four patients had respiratory distress (4.9%), 56 (12%) presented with
systemic inflammatory response syndrome upon admission and 6.4% (31/482) presented
with systemic inflammatory response syndrome during hospitalisation. Thirteen (2.5%)
required ICU admission, 38 (7.9%) fulfilled the criteria of severe COVID-19 and 21 patients
died during the study. Of those who died, 18 (3.7%) died due to COVID-19 and 3 due
to causes other than COVID-19, 2 of them during the first wave of the pandemic (one
case with signet-ring cell adenocarcinoma of digestive origin and one case of pulmonary
neoplasia) and the third 9 months after COVID-19 infection due to urinary sepsis. Only one
death occurred outside the hospital (80-year-old female with inactive ileal CD treated with
oral aminosalicylates). Compared to the general population in Spain, the severe outcomes
were similar, with a mortality proportion of 4.6% and ICU requirement proportion of 2.1%
with a slightly lower proportion of patients requiring hospitalisation (19.5%) [23].

Univariate and multivariate analyses of factors associated with hospitalisation, ICU ad-
mission, severe COVID-19 and death are detailed in Supplementary Tables S4-S7. In that
case, predictive factors for hospitalisation due to COVID-19 were being 50 years of age or
more (OR 2.09, 95% CI 1.3-3.4), having at least one comorbidity (OR 2.28, 95% CI 1.4-3.6)
and being treated with steroids for IBD within the 3 months before COVID-19 diagnosis
(OR 1.3, 95% CI1.1-1.6). Predictors for ICU admission were having a Charlson score of at
least 2 (OR 5.4, 95% CI 1.5-20.1) and the use of aminosalicylates (OR 4.6, 95% CI 1.2-17).
However, when adjusted for diagnosis, the effect of aminosalicylates disappeared (OR 3.6,
95% C1 0.85-15.2, p = 0.08). Independent risk factors related to death due to COVID-19 were
being 60 years of age or more (OR 7.1, 95% CI 1.8-27.4) and having at least 2 comorbidities
(OR 3.9, 95% CI 1.3-11.6). The only predictor for severe COVID-19 was being 60 years of
age or more (OR 4.59, 95% CI 1.3-15.9), while having CD with an inflammatory behaviour
was protective for this outcome (OR 0.29, 95% CI 0.09-0.89). There were no differences
in the proportion of hospitalisation, ICU admission, severe COVID-19 or death between
patients found under active search (18% of the centres) vs. those that were found by direct
notification from the patient itself, the family physician, the emergency department or
the hospitalisation unit (data not shown). The proportion of patients under specific IBD
treatment, taking into account each predefined outcome, is shown in Table 5.
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Table 5. Outcome of the COVID-19-EII cohort and treatment administered. The results are compared with those reported in the SECURE-IBD cohort (as for 24

August 2021) [9] T.

A. Outcomes
Hospitalised ICU Admission Severe COVID-19 Death
COVID-19-EIl  SECURE-IBD  COVID-19-EI  SECURE-IBD COVID-19-EIl SECURE-IBD COVID-19-Ell SECURE-IBD
Outcome n =482 n = 6438 n =482 n = 6438 n =482 n = 6438 n =482 n = 6438
n=168 n=977 n=13 _ o n=238% n =257 ** n=18 n=104
(35%) (15%) (2.6%) n =184 (2.8%) (7.8%) (3.9%) (3.7%) (1.6%)
B.  Treatment taking into account each specific outcome
OUTCOMES
DRUG Total —
Hospitalised ICU Severe COVID-19 Death
Cohort COVID-19-EIl SECURE-IBD  COVID-19-EII SECURE-IBD  COVID-19-EIl SECURE-IBD  COVID-19-EIl * SECURE-IBD **  COVID-19-EI  SECURE-IBD
n =482 n = 6438 n=168 n=977 n=13 n =184 n=38 n =257 n=18 n=104
5-aminosalicylates, 202 (42) 1924 (30) 79 (47) 411 (42) 10 (77) 81 (44) 24 (63) 118 (46) 9 (50) 53 (51)
Alone 131 (27) - 52 (31) - 5 (38) - 16 (42) - 6 (33) -
With other IBD
drugs 71 (15) - 27 (16) - 5 (28) - 8 (21) - 3(17) -
Systemic steroids 26 (5.4) 414 (6.4) 11 (6.5) 146 (15) 1(7.7) 41 (22) 4(10.5) 53 (21) 1(5.6) 28 (27)
Thiopurines
(monotherapy) 108 (22) 551 (8.6) 38 (23) 114 (12) 3(23) 26 (14) 5(13) 33 (13) 1(5.6) 11 (10.6)
(Xgrtg‘t’ﬁreer’;a;;) 9(1.9) 49 (0.8) 4(2.4) 13 (1.3) 1(7.7) 1(0.5) 2(5.3) 3(1.2) 1(5.6) 2(1.9)
Anti-TNF 71 (15) 2082 (32) 11 (6.5) 178 (18) 2 (15) 24 (13) 3(7.9) 31(12) 2(11) 10 (9.6)
(monotherapy) : . .
Anti-TNF in 46 (9.5) 636 (9.9) 20 (12) 91 (9.3) 0 17 9) 2(5.3) 21 (82) 2 (11) 6(5.8)
combotherapy ’ : ’ : ) )
Vedolizumab 30 (6.2) 706 (11) 15 (8.9) 94 (9.6) 0 21 (11) 4(10.5) 28 (10.9) 2(11) 9 (8.6)
Ustekinumab 28 (5.8) 602 (9) 6 (3.6) 50 (5.1) 1(7.7) 9 (4.9) 1(2.6) 11 (4.3) 1(5.6) 5 (4.8)
Tofacitinib 4(0.8) 103 (1.6) 2(1.2) 12 (1.2) 0 4(2.2) 0 4(1.5) 0 1(0.9)

ICU: intensive care unit, TNF: tumour necrosis factor. 1 Brenner EJ, Ungaro RC, Colombel JF, Kappelman MD. SECURE-IBD Database Public Data, https://covidibd.org/current-data/
accessed on 24 August 2021. * Severe COVID-19 for the COVID-19-EIl study: composite of intensive care unit admission and/or use of active amines and/or respiratory distress and/or
invasive oxygen therapy and/or death. ** Severe COVID-19 for the SECURE-IBD registry: composite of intensive care unit admission and/or use of ventilator and/or death.
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There were no differences in any outcomes between patients with probable or con-
firmed COVID-19 (data not shown). To compare the results of the present study with those
of the SECURE-IBD (accessed on 24 August 2021) [9], the results of the two cohorts are
provided in the same table. In Supplementary Table S8, we show the incidence of adverse
outcomes of COVID-19 in patients with IBD, taking into account sex and age. Of note,
being >50 years old increases the incidence of the reported adverse outcomes from 3 to 7,
with a greater frequency in males than in females.

3.5. Follow-Up

IBD treatment and the presence of sequelae related to COVID-19 at the 3- and 12-month
follow-up are described in Table 6.

Table 6. Sequelae at 3- and 12-months of COVID-19 and the impact of the infection on changes in
therapeutic regimens for IBD.

3 Months Follow-Up 12 Months Follow-Up

(n =462) (n = 451)
COVID-19 sequelae, 1 (%) 65 (14) 72 (15)
Psychologic sequelae, 1 (%) 20 (4.3) 15 (3.3)
Physical sequelae, 1 (%) 55 (12) 67 (15)
Asthenia 21 (4.5) 22 (4.8)
Myalgia/Arthralgia 7(1.5) 3(0.7)
Anosmia 4(0.9) 7 (1.5)
Dyspnoea 4(0.9) 6 (1.3)
Odynophagia 2(0.4) 2(0.4)
Dysgeusia 2 (0.4) 2(0.4)
Hair loss 1(0.2) 1(0.2)
Pulmonary fibrosis 1(0.2) 3(0.6)
Bronchial hyperreactivity 1(0.2) 1(0.2)
Deep venous thrombosis/pulmonary
thrombosis 102) 1(0.2)
Headache 1(0.2) 6 (1.3)
Obstructive pulmonary disease 1(0.2) 3(0.6)
Paraesthesia 1(0.2) 3(0.6)
Wegener’s vasculitis - 1(0.2)
Immunosuppression withdrawal, n (%) 65 (14) 6 (1.3)
Transient 58 (13) 1(0.2)
Definitive 7 (1.5) 5(1.1)
De-escalation from combo to 13 (2.9) 1(0.2)
monotherapy
Patients requiring Immunosuppression N
initiation or modification, n (%) 12(2.6) 43795
Systemic corticosteroids 1(0.2) 7 (1.6)
Thiopurines 2(0.4) 5(1.1)
Methotrexate 0 1(0.2)
Anti-TNF 5(1) 18 (4)
Vedolizumab 1(0.2) 7 (1.6)
Ustekinumab 2 (0.4) 12 (2.7)
Tofacitinib 1(0.2) 6 (1.3)

* Some patients required more than one new immunosuppressant (combined or sequential); therefore, this number
expresses the total number of patients that required immunosuppression initiation/modification from 3 to
12 months after COVID-19. IBD = inflammatory bowel disease; TNF: tumour necrosis factor.

Only 13% of patients had short-term immunosuppression withdrawal due to COVID-
19 (12% partial and 1.4% definitive), and only 1% kept their withdrawal of immunosup-
pression in the long term.

At the 3-month follow-up, 65 patients (13%) presented COVID-19 sequelae, of which
4% (20/482) were psychological and 11% (55/482) were physical (Table 6). At the 12-month
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follow-up, 72 patients (15%) were considered to have sequelae, of which 3.1% (15/482)
were psychological and 14% (67/482) were physical. The most frequent physical sequelae
were asthenia, myalgia/arthralgia and anosmia. The only predictive factor for having
physical sequelae at the 3-month follow-up was the use of steroid treatment for IBD
within the 3 months before COVID-19 (OR 1.4, 95% CI 1.07-1.7) (Supplementary Table S9).
No predictive factor for physical sequelae was found at the long-term follow-up (12 months)
(Supplementary Table S10). Only one patient reported SARS-CoV-2 reinfection 6 months
after the index diagnosis.

IBD activity both at COVID-19 diagnosis and at 3- and 12-month follow-ups is shown
in Figure 2. Two-thirds of patients (68%, 330/482) remained in remission throughout the
study period.

@ Remission [ Mild disease @ Moderate disease [l Severe disease [l Death @ Lost of follow-up

3 months follow-up

COVID-19 diagnosis

o

12 months follow-up

20 30 40 50 60 70 80

Figure 2. Inflammatory bowel disease activity at COVID-19 diagnosis and 3- and 12-month follow-up.

4. Discussion

We report the largest cohort of patients with IBD and symptomatic COVID-19 prospec-
tively recruited with a one-year follow-up after infection. This is a national, multicentre
study that was conducted within the ENEIDA project and included 482 patients with
COVID-19 among 53,682 patients with IBD, giving a cumulative incidence of 8.97 per
1000. These data are in the upper limit of the wide range of incidence previously de-
scribed [10,14,28], ranging from 0.95 [29] to 100 per 1000 [15]. The universal access to
health care within the National Health System in Spain (less than 3% of IBD patients with
private insurance never use public services [30]) and the adherence of most centres to
the nationwide certification programme in IBD [26] provide homogeneity to the cohort,
minimizing potential bias in the clinical characteristics. We did not calculate the compara-
tive incidence of COVID-19 between the IBD cohort and data obtained from the general
population because the identification of cases did not use the same methodology. However,
it is clearly observed in Figure 1 that the number of cases with COVID-19 and IBD is the
highest in areas with the highest incidence of infection. The high variability in incidence
between relatively close geographical areas was also observed, with a maximum in those
areas with the highest population density. We decided to exclude asymptomatic patients,
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as there was no policy for a universal testing in our patients nor in the general population
during the first wave. Therefore data on asymptomatic patients with IBD and positive
SARS-CoV-2 test are scarce and can imply a selection bias.

It has been suggested that patients with IBD are at lower risk of having COVID-
19, and most studies support this assertion [10,31-35]. However, only a few of these
studies performed in Denmark and Sweden were population based [36,37], which is how
differences in the incidence of infection between population groups should be addressed.
In our cohort, we recorded the influence of occupational risk, lockdown strategies and
other risk factors, in addition to IBD treatment, that may have influenced, either increasing
or decreasing, the risk of contagion. We observed, for example, that one-third of infected
patients received special protection measures such as sick leave simply because they were
considered a risk group. However, many patients became infected, perhaps because they
were infected early before mandatory lockdown or through close family-infected contact.
Lockdown has been demonstrated to be the most effective strategy precluding SARS-CoV-2
expansion [38-40], also in patients with IBD [41]. Thus, the low incidence of COVID-19
in IBD cohorts does not necessarily reflect a lower susceptibility to infection but a higher
protection attitude towards IBD patients based on recommendations [6,42] or because they
spontaneously adopt more rigorous self-protecting measures [43]. It has been shown that
patients under biologic drugs perceive themselves to be at greater risk of SARS-CoV-2
infection, but, despite that, they do not perform more strict social distancing practices
than patients with IBD without biologics or in remission [43]. However, in our cohort,
only 49% exhibited good adherence to lockdown measures. Currently, data on the exposure
environment of noninfected patients are very limited [44]. The study also showed that
one-third of IBD patients with COVID-19 had occupational risks, mainly working in health
care facilities. It has been reported that health care providers bore a great burden during
the pandemic, as shown in data coming from Italy and China [22,45]. Nonetheless, we did
not find that occupational risk or failure to meet lockdown measures were predictors for a
worse evolution of COVID-19 in patients with IBD.

The reported outcomes of COVID-19 are highly variable [10,28,33,36,46] and may
depend on many factors, such as age, comorbidity, ethnicity, socioeconomic status and
the quality of health care. In our cohort, as in others, the most important factors influ-
encing outcomes were age and comorbidity. Thirty-five percent of the patients required
hospitalisation, 7.9% had severe COVID-19, 2.5% required ICU admission and 3.7% died.
These figures are similar to those extracted from the general population in Spain [23] (hos-
pitalisation 19.5%, ICU 2.1% and mortality 4.6%) and are also identical to those reported in
the first publication of SECURE-IBD, including the first 525 registered cases [8].

Age is known to be one of the most consistent risk factors for severe COVID-19 and
death worldwide [47,48], both in the general population and in patients with IBD [10,49].
We found that patients 50 years old or older were at greater risk for hospitalization,
while those 60 years old or older were more prone to severe COVID-19 or death due
to COVID-19. Comorbidities have also been considered the other important risk factor for
deleterious COVID-19 evolution, both in patients with IBD [16,29,33,36,46] and in the gen-
eral population [22,50], and we also found consistent results in our cohort. Thus, differences
in the percentages of parameters of the severity of COVID-19 between cohorts can be largely
explained by these two factors, not only by themselves. The median age of patients in the
initial SECURE-IBD cohort was 41 years versus 52 years in our cohort, and the percentage
of comorbidities was 36% versus 44%, respectively. Data from SECURE-IBD accessed
on 24 August 2021 [9], showed significantly improved outcomes compared to previous
outcomes, with a fifty percent reduction in indicators of severity, including hospitalisation,
severe COVID-19 and death (more than 70% of the patients were younger than 49 years).
Although it can be speculated that improved knowledge of COVID-19 management may
account for a better outcome over time, important selection bias accounting for differences
in this type of registry cannot be ruled out.
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The only protective factor for severe COVID-19 was CD with inflammatory behaviour.
As this was found to be independent of IBD activity and treatment, we speculate that
this is because this pattern has less disease burden, as it was also related to a shorter
duration of the disease (11 years of disease in inflammatory IBD vs. 18 years in stricturing
or penetrating disease, p < 0.0001).

As stated previously, IBD-related immunosuppression has not been found to be a
risk factor for severe COVID-19 or death [28,29,51]. Our cohort confirms that there is no
relationship between anti-TNF or any other form of therapeutic immunosuppression and
COVID-19 severity. Some authors suggested that the risk of hospitalisation is higher in
patients under biologics, but this may reflect a precaution more than COVID-19 severity
itself, as overall mortality related to COVID has not been demonstrated to be increased in
ours and other previous studies [28,36,46,51,52]. This consistent evidence reinforces the
message that biologics can be safely continued in most cases. The use of steroids in this
pandemic has been controversial [53,54]. In contrast to SECURE-IBD [8], we did not find
that current treatment with systemic steroids was related to a worse COVID-19 evolution,
an outcome that we have previously found related to other relevant infections in patients
with IBD [3]. This might be due to the small proportion of patients under this treatment
(5.4%) or the type of schedule administered. However, the use of steroids three months
before COVID-19 diagnosis was an independent risk factor for hospitalisation and physical
sequelae (at the 3-month follow-up). This could be indirectly related to a probable active
IBD that was challenging to treat and required the use of systemic steroids.

Finally, we describe the evolution of patients at 3 and 12 months after COVID-19.
Thirteen percent withdrew IBD medication during COVID-19. This is less than previously
reported, ranging between 27% [15] and 34% [55]. This is certainly encouraging, as the
first guidelines on the treatment of patients with IBD during the pandemic were very
clear in recommending the withdrawal of immunosuppressants and biologics in infected
individuals [6]. However, as our experience increased, it was assured that the inappropriate
cessation of effective agents for IBD treatment due to unjustified fear of adverse events
could lead to IBD relapse and then to the use of steroids or hospitalisation, thus increasing
the risk of COVID-19 exposure and infection. The last outcome that we explored was
COVID-19 sequelae, present in 13% at 3 months and 15% at 12 months in our cohort.
The only predictive factor for having physical sequelae at the 3-month follow-up was the
use of steroid treatment for IBD 3 months before COVID-19 (OR 1.4, 95% CI 1.07-1.7).
It has been shown that severe sequelae were lower in patients with IBD when matched to
non-IBD controls [49], so IBD does not seem to be a disease linked to more sequelae due to
COVID-19. In contrast, a recent population-based Danish study has suggested that sequelae
are a common phenomenon, affecting almost 44% of patients [56]. It has to be noted that
this study accessed sequelae only in 222 of the 516 patients included and that they were
self-reported sequalae, limiting the confirmation of a real effect that might be caused by
COVID-19. In addition, another study found that patients with IBD, hospitalized due to
COVID-19, have a greater risk of severe infections requiring further hospitalisation [57],
a situation that has not been found in our cohort.

Our study has several limitations to be aware of. First, only 18% of centres performed
an active search of cases (82% of cases were collected by direct notification from the patient
itself, the family physician, the emergency department or the hospitalisation unit, as stated
in the Methods section). Thus, it is possible that very mild cases did not consult their IBD
unit; thus, mild COVID-19 cases might be underrepresented. However, data on hospitalisa-
tion, severe COVID-19, ICU admission and death from the general population are similar to
our cohort and we did not find differences in specific outcomes between these two search-
ing strategies; therefore, this bias is probably small. On the other hand, the majority of
participant centres were certified IBD units that had open access to their outpatient clinics,
nurse-led advice lines and/or emails for emergencies as mandatory quality criteria [26]. Sec-
ond, this study, including only the first wave of an ongoing pandemic, is observational and
cannot establish causation or account for unmeasured confounders. Finally, discovering the
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real number of infected patients remains a global challenge because PCR or serology were
not performed universally at the beginning and there is evidence of false negative results.
This occurred in 10% of this cohort. Notwithstanding these issues, there are some important
strengths. First, it has national coverage with active participation of almost 90% of the IBD
units from the ENEIDA registry. However, the main strength relies on prospective data,
collecting IBD activity, and other important variables. In addition, although nationwide
series on COVID-19 and IBD have been published before [29,33], our study is the largest
cohort of patients with IBD and COVID-19 with the longest follow-up after infection.

5. Conclusions

In conclusion, we have shown that occupational risk and intrafamilial transmission
are relevant epidemiological risk factors and that a high proportion of patients receive
preventive sick leave. We have also demonstrated that IBD does not worsen COVID-
19 prognosis, even when immunosuppressants and biological drugs are used. Age and
comorbidity are the most important prognostic factors for more severe COVID-19 in patients
with IBD and are even more relevant than epidemiological risk factors such as occupational
risk. Finally, COVID-19 is not a condition that affects the prognosis of IBD or its treatment,
either in the short or the long term and is not a cause of significant sequelae in patients
already suffering from IBD. Therefore, there is no need for more strict protection measures
than those adopted for the general population.
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