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National Health Service trusts in the United Kingdom. Data were compared with a
pre-pandemic cohort after propensity-matching for age and physician global assess-
ment of disease activity.

Results: We included 1864 patients in each of the pandemic and pre-pandemic
cohorts. The principal findings were reduced systemic corticosteroid prescrip-
tion during the pandemic in Crohn's disease (prednisolone: pandemic 26.5% vs.
37.1%; p<0.001) and ulcerative colitis (UC) (prednisolone: pandemic 33.5% vs.
40.7%, p<0.001), with increases in poorly bioavailable oral corticosteroids in
Crohn's (pandemic 15.6% vs. 6.8%; p<0.001) and UC (pandemic 11.8% vs. 5.2%;
p<0.001). Ustekinumab (Crohn's and UC) and vedolizumab (UC) treatment also
significantly increased. Three-month steroid-free remission in each period was
similar in Crohn's (pandemic 28.4% vs. 32.1%; p = 0.17) and UC (pandemic 36.4%
vs. 40.2%; p = 0.095). Patients experiencing a flare and suspected COVID-19 were
more likely to have moderately-to-severely active disease at 3 months than those
with a flare alone.

Conclusions: Despite treatment adaptations during the pandemic, steroid-free out-
comes were comparable with pre-pandemic levels, although concurrent flare and sus-

pected COVID-19 caused worse outcomes. These findings have implications for IBD

management during future pandemics and for standard practice.

1 | INTRODUCTION

Crohn's disease and ulcerative colitis (UC) represent the two prin-
cipal forms of inflammatory bowel disease (IBD). Both are charac-
terised by mucosal and extraintestinal immune dysregulation. Given
that the cornerstone of treatment involves effective immune sup-
pression, it became clear early in the coronavirus infectious disease
(COVID)-19 pandemic that IBD clinicians' normal practice may be-
come disrupted, with potential effects on patient outcomes.! While
conventional pre-pandemic treatment paradigms are effective at
inducing disease remission in IBD, many therapies are associated
with an increased risk of infections requiring hospitalisation and/or
development of opportunistic infections, in particular, thiopurines
and tofacitinib.? The immune suppressive effects of many of these
drugs may last for weeks or months following treatment discon-
tinuation, with international guidelines advising intervals of up to
6 months before administering live vaccines.® Even in the absence
of immune-directed treatments, IBD patients have a higher seasonal
influenza risk and are more likely to be hospitalised.* High dose cor-
ticosteroids and uncontrolled IBD disease activity are now import-
ant risk factors for severe COVID-19 infection and many clinicians
harboured grave concerns regarding the safety of immunosuppres-
sive therapies during the start of the pandemic.’” It is unknown if
this translated to modification of IBD flare management strategies
and if subsequent disease outcomes were impacted. Thus, the onset
of the COVID-19 pandemic offered a unique opportunity to ob-
serve the consequences of perturbations to conventional healthcare
pathways.

In March 2020, we established the multicentre cohort
“Physician Responses to disease flares and Patient Adaptation
in Relation to Events in Inflammatory Bowel Disease during the
COVID-19 pandemic (PREPARE-IBD)". We collated data relating
to management of active disease during the first wave of the
pandemic from across the UK and compared these with a pre-
pandemic control group. We assessed how treatment behaviour
changed during this challenging period and the subsequent impact
on 3-month outcomes to guide future practice within and outside

of a pandemic setting.

2 | MATERIALS AND METHODS
2.1 | Aims

We aimed to identify differences in UK prescribing practices for
treating IBD flares during the first wave of the COVID-19 pandemic
compared with a pre-pandemic cohort, and the impact on patient
outcomes.

2.2 | Study design

We conducted an observational cohort study in 60 National Health
Service Trusts in the United Kingdom. Patients over 16years-old
were recruited if they had a flare of IBD symptoms and/or acquired
COVID-19 infection between 1st March and 30th June 2020: the
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‘pandemic cohort’. A ‘pre-pandemic cohort’ comparator group com-
prised patients suffering IBD flares between 1st January and 30th
June 2019. Three-month follow-up data were collected for both co-
horts until 30th September 2020. Patients were identified through
hospital admission documentation, outpatient clinics or IBD hel-
plines. Data were collected at each site by healthcare profession-
als and entered pseudo-anonymously into a Research Electronic
Data Capture (REDCap) database hosted by the Exeter IBD group.®
The REDCap system provides a secure database accessed through
a password verified by two-factor authentication at each log in

session.

2.3 | Patients

Patients had histologically confirmed IBD, encompassing Crohn's
disease, UC or IBD-unclassified (IBD-U); UC and IBD-U patients
were analysed together. Patients were included if they had contact
with their IBD service because of IBD symptoms in keeping with
a disease flare. Baseline characteristics included patient demo-
graphics, disease behaviour, location and duration according to the
Montreal classification,’ weight, body mass index (BMI), smoking
status, medication history and presence of extra-intestinal mani-
festations. For patients with active disease, changes in treatment
or adjustments to pre-existing treatment were recorded. Disease
severity was determined by physician global assessment (PGA) as
inferred by researchers from contemporaneous clinical notes. To
minimise confounders, the cohorts underwent propensity-score
matching for age and PGA-defined disease activity before further
analysis. If an individual had two or more flares during the study
period, the first was captured and subsequent episodes were
noted within the 3-month follow-up data. For those diagnosed
with COVID-19 infection, the SARS-CoV-2 PCR (polymerase chain
reaction) swab date and result were collected, along with serol-
ogy, symptoms, treatment and outcome. During this phase of the
UK pandemic, community testing for SARS-CoV-2 was not wide-
spread. Some patients were diagnosed following a positive PCR
test while others reported typical symptoms but were not formally
tested; given that the latter would have affected IBD management
decision-making, these patients have been included within the rel-

evant analyses.

2.4 | Outcomes

The primary outcome measure was corticosteroid-free remission
at 3months (as defined by PGA) during the two study periods.
Secondary outcome measures included hospital attendance and
length of stay during the index IBD flare, and flare incidence, man-
agement, hospital admission and need for surgery for subsequent
IBD flare episodes at 3months. COVID-19-related outcomes in-
cluded incidence, hospitalisation, need for respiratory support, in-

tensive care unit (ICU) admission and death.
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2.5 | Statistical methods

The study was analysed and reported according to Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
methodology®® and Statistical Analysis and Methods in the Published
Literature (SAMPL).!! Statistical analysis was performed using R
4.1.0 (R Foundation for Statistical Computing). We have summarised
continuous variables using medians and interquartile ranges, with
comparisons done using the Mann-Whitney U test. We report cat-
egorical variables as percentages and have used Fisher's exact test
for comparisons. All p values are reported without correction for
multiple testing.

We conducted propensity matching of the pre-pandemic and
pandemic cohorts with the matchit package in R using nearest neigh-
bour matching of the age and disease activity, as assessed by PGA.
Pre- and post-matching quantile-quantile (QQ) plots are shown in

Figure S1.

2.6 | Ethical considerations

This study was registered with research governance teams at all
hospital sites to approve access to patient records. The study was
approved by the Leeds and Bradford ethics committee (IRAS No:
284920, REC reference: 20/HRA/2731) and Protocol listed in Clini
calTrials.gov Identifier: NCT04410484.

3 | RESULTS
3.1 | Whole cohort

Data from 5220 patients were collected, of whom 2683 (51.4%)
were female. The pandemic cohort comprised 3226 patients, in-
cluding those suffering from a flare of IBD (2855 patients, 88.5%),
proven/suspected COVID-19 infection (306 patients, 9.5%) or both
(65 patients, 2.0%). There were 1994 patients in the pre-pandemic
cohort. The flow diagram (Figure 1) illustrates cohorts within the
study. Demographic and IBD phenotypic details are summarised in
Table S1.

A lower proportion of the pandemic IBD flare cohort was judged
to have PGA-defined severe disease at flare onset compared with
the pre-pandemic cohort (575/2748, 20.9% vs. 494/1864, 26.5%;
p<0.001), while a greater proportion suffered from a mild flare
(755/2748, 27.5% vs. 405/1864, 21.7%; p<0.001).

3.2 | Matched IBD flare cohorts

The pandemic and pre-pandemic flare cohorts were subsequently
matched for age and PGA-defined IBD disease activity (n = 3728
in total, 1864 patients in each matched cohort). Disease-specific

patient demographics, disease phenotypes and activity, medical
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FIGURE 1 Flow diagram
demonstrating the number of patients
initially recruited, those remaining after
propensity score matching and the final
numbers of patients included in each
group of analyses. IBD-U, inflammatory
bowel disease-unclassified.

Ulcerative colitis /
IBD-U

1864 patients
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therapies and clinical outcomes for these matched Crohn's disease
and UC/IBD-U cohorts are discussed in the following sections and
summarised in Tables S2 and S3.

3.3 | Matched Crohn's disease flare cohort
3.3.1 | Patient demographics

The pre-pandemic and pandemic cohorts comprised 708 and 752
patients, respectively (Table S2). There were insignificant differ-
ences with regards to gender, body weight, BMI, ethnicity, smoking
status and number of comorbidities. The mean age of the groups
was 34.0years.

3.3.2 | Disease phenotype

There were no significant differences in Montreal classification
between the cohorts, with ileocolonic disease the most common
phenotype, other than a higher proportion of patients with peri-
anal disease within the pre-pandemic group (163/672, 24.3% vs.
130/720, 18.1%; p = 0.0047).

3.3.3 | Baseline therapies

At baseline, a significantly higher proportion of patients in the pre-
pandemic group was being treated with infliximab (76/708, 10.7%
vs. 53/752, 7.0%; p = 0.016) and/or thiopurines (162/708, 22.9%
vs. 134/752, 17.8%; p = 0.019). In the pandemic cohort, there
was increased use of budesonide (21/708, 3.0% vs. 49/752, 6.5%;
p = 0.0020) and vedolizumab (28/708, 4.0% vs. 50/752, 6.6%;
p = 0.026). Notably, there was no difference in the baseline use of

oral prednisolone.

3.3.4 | Disease activity

Harvey-Bradshaw index (HBI) was recorded for 59.3% and 64.4% of
patients in the matched pandemic and pre-pandemic groups, respec-
tively. The mean score was 8.0, with most patients suffering from a
moderate disease flare as evaluated by the PGA. The mean C-reactive
protein (CRP) at time of flare was higher in the pre-pandemic cohort
(35.0 mg/L [9.3-90.0] vs. 22.0mg/L [6.0-79.0]; p = 0.0032), with no
significant difference in baseline CRP level. There was no signifi-
cant difference in flare faecal calprotectin between the two groups
(623.5 mcg/g [264.2-1800.0] vs. 735.0mcg/g [266.5-1800.0];



1464
—I—W] L.E Y- AP:T Alimentary Pharmacology & Therapeutics

p = 1.0). Over 80% of patients underwent full blood count and
CRP testing, and over 30% had faecal calprotectin level checked
(Tables S4 and S5). During the pandemic, there was increased re-
liance on faecal calprotectin (222/752, 29.5% vs. 139/708, 19.6%;
p <0.001) and reduced use of CRP (358/752, 47.6% vs. 394/708,
55.6%; p = 0.0024) to determine active Crohn's disease. The propor-
tion of flares diagnosed radiologically (299/752, 39.8% vs. 289/708,
40.8%; p = 0.71) or with endoscopy (141/752, 18.8% vs. 156/708,
22.0%; p = 0.13) was comparable in the two cohorts.

3.3.5 | Treatment adaptations

New therapies

The approach to treating active disease differed in these two matched
cohorts (Figure 2A). In the pandemic group, a lower proportion of pa-
tients was prescribed intravenous corticosteroids (147/752, 19.5% vs.
232/708, 32.8%; p<0.001) or oral prednisolone (199/752, 26.5% vs.
263/708, 37.1%; p<0.001) compared with the pre-pandemic group.
A higher proportion was given oral budesonide (117/752, 15.6% vs.
48/708,6.8%;p <0.001). Furthermore, in the pandemic group, a higher
percentage of patients was treated with ustekinumab (78/752, 10.4%
vs. 40/708, 5.6%; p = 0.0010). There were no differences between
the two groups regarding acute treatment with enteral nutrition,
anti-tumor necrosis factor (TNF) monotherapy, anti-TNF/thiopurine
combination therapy, or vedolizumab (Figure 2B). Thiopurine mono-
therapy treatment was numerically lower in the pandemic group
but the effect did not reach statistical significance (30/752, 4.0% vs.
43/708, 6.1%; p = 0.072). Adjustment of pre-existing treatment dur-
ing an acute flare was comparable between the two groups.

Initial outcome

A lower proportion of patients attended the Emergency Department
because of their flare in the pandemic group (331/743, 44.5% vs.
389/704, 55.3%; p<0.001). Similarly, fewer patients were admitted
to hospital (321/746,43.0% vs. 443/705, 62.8%; p<0.001). In those
admitted, there was no difference in length of stay or mortality.

Three-month follow-up

There was no difference in steroid-free remission (defined by PGA)
between the pandemic and pre-pandemic groups (175/616, 28.4%
vs. 195/608, 32.1%; p = 0.17) following Crohn's disease flare episodes
(Figure 4). Patients' disease activity status was also comparable, as was
the proportion of patients who experienced a subsequent flare within
this period (pandemic: 194/668, 29.0% vs. pre-pandemic: 161/663,
24.3%; p = 0.11) (Figure 5). The flares were more commonly diagnosed
radiologically (58/194, 29.9% vs. 26/161, 16.1%; p = 0.0026) and/
or with raised faecal calprotectin (47/194, 24.2% vs. 18/161, 11.2%,;
p = 0.0015) during the pandemic period. There was no statistical
difference in the percentage of patients diagnosed endoscopically
(22/194, 11.3% vs. 26/161, 16.1%; p = 0.21). Furthermore, there was
no difference in the proportion of patients undergoing endoscopy who
had active disease (59/84, 70.2% vs. 94/133, 70.7%; p = 1.0).

SAIFUDDIN ET AL.

More patients received acute budesonide treatment within the
3-month follow-up period during the pandemic compared with the
pre-pandemic group (22/194, 11.3% vs. 6/161, 3.7%; p = 0.0094)
whereas fewer commenced systemic corticosteroid therapy (73/104,
70.2% vs. 72/82, 87.8%; p = 0.004) and thiopurines (3/194, 1.5% vs.
9/161, 5.6%; p = 0.042). There was no difference in hospital admis-
sion rates or the need for elective or emergency surgery (Table S2).

3.4 | Matched UC/IBD-unclassified flare cohort
3.4.1 | Patient demographics

The UC/IBD-U flare patients were also matched for disease activity
and age (Table S3). The pandemic and pre-pandemic groups com-
prised 1112 and 1156 patients, respectively, with a median age of
38.0 and 39.0years. Over 90% of the patients in each group had a
diagnosis of UC. The groups were comparable with respect to me-
dian BMI, ethnicity, smoking status and comorbidities.

3.4.2 | Disease phenotype

There were no differences in disease extent between the groups,
with left-sided disease the most common phenotype.

3.4.3 | Baseline therapies

In the pandemic group, a larger proportion of patients was treated
with a poorly bioavailable steroid (39/1112, 3.5% vs. 11/1156, 1.0%;
p<0.001), infliximab (89/1112, 8.0% vs. 66/1156, 5.7%; p = 0.037)
or tofacitinib (29/1112, 2.6% vs. 14/1156, 1.2%; p = 0.020) at base-
line, compared with the pre-pandemic group. In contrast, a lower
proportion was on no treatment (220/1112, 19.8% vs. 276/1156,
23.9%; p = 0.019). There was no difference in oral prednisolone use
at baseline between the groups.

3.4.4 | Disease activity

Partial Mayo score was calculated for 70.3% and 69.6% of patients
in the matched pandemic and pre-pandemic groups, respectively.
The median score was 6.0, with the largest number of patients in
each group suffering from moderate disease activity from PGA
evaluation. The median peak CRP was lower in the pandemic group
(16.0 mg/L [4.0-58.0] vs. 21.0mg/L [5.0-67.4]; p = 0.0078), while
the median peak faecal calprotectin (1138 mcg/g [489.0-2000.0]
vs. 982mcg/g [403.0-1800.0]; p = 0.0045) was significantly higher.
Overall, over 80% of patients had full blood count and CRP checked
during the flare and over 35% had faecal calprotectin measured
(Tables S5 and Sé). There were significant differences in the mode of

diagnosing active UC between the two groups. During the pandemic,
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FIGURE 2 (A)Medications used to treat Crohn's disease flares in the pre-pandemic and pandemic cohorts, following propensity score
matching for age and physician global assessment of disease activity. (B) Proportion of patients with a Crohn's disease flare treated with
different biologics and IMMs in the pre-pandemic and pandemic cohorts, following propensity score matching for age and physician
global assessment of disease activity. “n” numbers represent the total number of patients in each cohort. 5-ASA , 5-aminosalicylate; IMM,

immunomodulator; TNF, tumour necrosis factor; ns, not significant.

faecal calprotectin measurement (416/1112, 37.4% vs. 282/1156,
24.4%; p <0.001) and imaging (127/1112, 11.4% vs. 102/1156,
8.8%; p = 0.043) were preferred, compared with reductions in the
use of CRP (495/1112, 44.5% vs. 601/1156, 52.0%; p <0.001) and
endoscopy (364/1112, 32.7% vs. 564/1156, 48.8%; p <0.001).

3.4.5 | Treatment adaptations

New therapies

In the pandemic group, a higher percentage of patients was pre-
scribed poorly bioavailable corticosteroids (131/1112, 11.8%
vs. 60/1156, 5.2%; p<0.001), vedolizumab (76/1112, 6.8% vs.
44/1156, 3.8%; p = 0.0014) or ustekinumab (14/1112, 1.3% vs.

1/1156, 0.1%; p<0.0001) to treat active disease, compared with
the disease activity-matched pre-pandemic group (Figure 3A,B). In
contrast, a lower proportion of patients in the pandemic group was
managed with oral prednisolone (372/1112, 33.5% vs. 470/1156,
40.7%, p<0.001), intravenous corticosteroids (342/1112, 30.8%
vs. 502/1156, 43.4%; p<0.001) or thiopurines (54/1112, 4.9% vs.
82/1156, 7.1%; p = 0.027). Patient concern about COVID-19 risk
prompted treatment change in 13/1112 (1.2%) of cases, while physi-
cian concern was the reason for 30/1112 (2.7%) patients.

Initial outcome

There was a significant reduction in patients with acute flares attend-
ing the Emergency Department in the pandemic group (412/1104,
37.3% vs. 541/1142, 47.4%; p <0.001). Similarly, a lower proportion
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FIGURE 3

(A) Medications used to treat ulcerative colitis or IBD-U flares in the pre-pandemic and pandemic cohorts, following

propensity score matching for age and physician global assessment of disease activity. (B) Proportion of patients with a Crohn's disease
flare treated with different biologics and IMMs in the pre-pandemic and pandemic cohorts, following propensity score matching for

w, n

age and physician global assessment of disease activity. “n” numbers represent the total number of patients in each cohort. 5-ASA, 5-
aminosalicylate; IBD-U, inflammatory bowel disease-unspecified; IMM, immunomodulator; ns, not significant; TNF, tumour necrosis factor.

of patients was admitted for hospital treatment (470/1107,42.5% vs.
645/1146,56.3%; p <0.001). Three hundred and twenty-six patients
were admitted for acute severe UC, as determined by the Truelove
and Witts criteria. A detailed description of these patients' outcomes
has been published by our group in the PROTECT-IBD study.!?

Three-month follow-up

The rates of steroid-free remission (defined by PGA) were compa-
rable between the two groups (pandemic: 312/858, 36.4% vs. pre-
pandemic: 404/1006, 40.2%; p = 0.095) (Figure 4). There were also no
significant differences in disease activity between the two groups at
3-month follow-up or the proportion of patients who suffered from a
flare (Figure 5). There were 634/866 (73.2%) patients with inactive or

mild disease in the pandemic cohort compared with 773/1041 (74.2%,
p =0.23) in the pre-pandemic cohort. A similar percentage of patients
was in biochemical (140/704, 58.2% vs. 528/838, 63.0%, p = 0.059)
and endoscopic remission (33/139, 23.7% vs. 61/249, 24.5%; p = 0.90)
(Table S3). There was no statistical distinction between the propor-
tion of patients who experienced a further flare of disease within this
3-month period (250/951, 26.3% vs. 280/1091, 25.7%, p = 0.53). In
the pandemic group, a higher proportion of patients was identified by
a raised faecal calprotectin level (100/250, 40.0% vs. 59/280, 21.1%;
p < 0.001), while fewer patients were diagnosed endoscopically
(53/250, 21.2% vs. 93/280, 33.2%; p = 0.0025).

The treatment strategies employed for these flares were broadly

similar between the two groups, including the use of oral prednisolone
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FIGURE 4 Physician global assessment (PGA) of disease activity 3 months post-flare in ulcerative colitis and Crohn's disease in the pre-
pandemic and pandemic cohorts, which had been propensity matched for age and initial PGA. “n” numbers depict the total number in the
group following propensity matching but follow-up data are not available for all patients. The differences in disease activity between the
groups are not statistically significant using Fisher's exact test.

FIGU RE' 5 Clinical outcc?mes |r'1 "che 100% — 1 I —
Crohn's disease and ulcerative colitis/ 90%
IBD-unclassified pre-pandemic groups
following propensity score matching for 80%
age and initial physician global assessment 70%
for disease activity. None of the 60%
comparisons between the disease-specific
50%

pre-pandemic and pandemic groups were
statistically significant using Fisher's exact 40%
test. IBD, inflammatory bowel disease.

30%
20%
10%
0% Crohn's disease
Crohn'§ disease p——_—— UC pandemic UC pre-pandemic
pandemic (n=752) (n=708) (n=1112) (n=1156)
M Severe activity 34 29 45 56
Moderate activity 157 152 187 212
Mild activity 241 226 300 325
Inactive disease 188 223 334 448

(83/250, 33.2% vs. 88/280, 31.4%; p = 0.71). However, more patients 4 | COVID-19 COHORT

in the pandemic group were prescribed poorly bioavailable cortico-

steroids (20/250, 8.0% vs. 6/280, 2.1%; p = 0.021), and ustekinumab A total of 371 patients reported suspected COVID-19 infection during
(5/250, 2.0% vs. 0/280, 0.0%; p = 0.023). There were no significant the study period, of whom 194 (52%) had a positive SARS-CoV-2 PCR
differences in rates of readmission to hospital or surgical intervention. swab. When SARS-CoV-2 first affected the UK population, COVID-19
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FIGURE 6 Comparison of selected laboratory markers, including CRP, albumin, faecal calprotectin and haemoglobin, between patients
suffering an IBD flare, COVID-19 infection or both, using Kruskal-Wallis test. CRP, C-reactive protein; IBD, inflammatory bowel disease.

testing was not widely available and patients were instructed to isolate
for possible infection. Fifty-six (15%) patients had negative swabs, but
given concerns of false-negative results, 30 continued to be managed
as presumed COVID-19 due to symptoms in keeping with acute infec-
tion. Sixty-five patients from the COVID-19 cohort also reported an
IBD flare during the study period. Data relating to the timeline of IBD
flare and COVID-19 infection during the study period are incomplete.
Of the 36 patients where this is available, 28 developed COVID-19
after a flare of IBD, with a median interval of 2weeks; 22 COVID-19
infections followed an admission to hospital.

About 92.4% of the PCR-positive COVID-19 patients had typical
symptoms, including fever, cough and breathlessness, which were
reported by 69%, 63% and 41% of patients, respectively. Symptoms
started a median of 6 (IQR 2-10) days prior to testing; 22.1% of pa-
tients suffered with gastrointestinal symptoms, with 15%, 8.8% and
4.1% reporting diarrhoea, abdominal pain and nausea and/or vomit-
ing, respectively. There was no association between gastrointestinal
symptoms and severe COVID outcomes.

COVID-19 patients had a significantly higher mean age compared
with those without COVID-19 (51.0years vs. 39.0years, p = 0.001),
with no significant difference in gender distribution. Patients with
COVID-19 had a higher prevalence of systemic comorbidities. There

was no significant difference in disease phenotype between patients

with COVID-19 and those without. However, patients who suffered
with COVID-19 had a longer IBD disease duration compared with the
pandemic or pre-pandemic IBD flare cohorts (9.0years vs. 4.0years
vs. 3.0years, p = 0.001). No differences in PGA-defined IBD disease
activity were observed, with median HBI and pMayo scores for pa-
tients with Crohn's disease and UC/IBD-U almost identical between
the two groups.

COVID-19 pneumonitis is associated with laboratory markers of
inflammation, including a reduced haemoglobin, lymphocyte count
and albumin, and raised CRP. These changes were magnified in pa-
tients who suffered with an IBD flare and suspected COVID-19 in-
fection during the study period, though the COVID-19 data include
patients in the community who would not have routinely undergone
blood tests (Figure 6; Table S7).

Compared with patients with an IBD flare only, those with an
IBD flare and suspected COVID-19 were more likely to attend the
Emergency Department (26/42, 61.9% vs. 1054/2814, 37.5%,
p = 0.003) or be admitted to hospital (44/64, 68.8% vs. 1132/2825,
40.1%; p<0.001) for all causes: 54/65 patients with an IBD flare and
suspected COVID-19 underwent PCR testing, of which 29 (53.7%)
were positive; 61/371 patients with suspected COVID-19 infection
had their IBD therapy changed due to concerns about COVID-19 in-

fection. Overall, there were no significant changes in treatment for
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an IBD flare between those patients who had suspected COVID-19
during the study period and those who did not.

A total of 141 patients were admitted to hospital for COVID-19
pneumonitis, of whom 24 were admitted to ICU and 20 required in-
vasive ventilation. Patients with COVID-19 during the study period
were more likely to require admission to an ICU for any reason com-
pared with those with IBD flares alone (35/223, 15.7% vs. 34/1123,
3.0%; p<0.001): 35 patients died from COVID-19 pneumonitis
and associated complications. Patients with IBD flares without
COVID-19 infection who required ICU admission were predomi-
nantly post-operative. Further details of this group are available in
previous publications.12

At 3months, compared with patients who suffered with a flare
only, those who flared and had suspected COVID-19 infection were
less likely to be in biochemical remission (9/32, 28.1% vs. 979/2419,
40.5%; p = 0.01) and were more likely to have moderate-to-severely
active disease (15/29, 51.7% vs. 616/2206, 27.9%; p = 0.026). There
was no statistical difference in steroid-free remission, further IBD
flares or requirement for steroid therapy. At 3 months, admission
rates were higher amongst patients who suffered with both an IBD
flare and suspected COVID-19 infection initially (303/2410, 12.6%
vs. 11/32, 34.4%; p = 0.005); it was not possible to determine the

cause of admission due to paucity of data.

5 | DISCUSSION

This large, national, multicentre observational cohort study has dem-
onstrated important findings regarding the UK's response to IBD
flares, treatment adaptations and patients' outcomes during the first
wave of the COVID-19 pandemic. Furthermore, to our knowledge,
this represents one of the largest cohorts detailing IBD flares with
patient-level information internationally and provides key general
observations and lessons about contemporary IBD management.
Most significantly, and reassuringly, despite the various adapta-
tions to standard treatment employed, there was no difference in
steroid-free remission, disease activity or risk of further IBD flares
at 3months between age- and disease activity-matched pandemic
and pre-pandemic cohorts for both Crohn's disease and UC/IBD-U.
These adaptations included an increased use of poorly bioavailable
corticosteroids or ustekinumab during the pandemic to treat both
active Crohn's disease and UC/IBD-U and more vedolizumab treat-
ment for active UC/IBD-U. There was reduced prescription of sys-
temic corticosteroids in both groups and of thiopurines in the UC/
IBD-U group. During the pandemic, a higher proportion of patients
was diagnosed with active disease using non-endoscopic modalities,
though the percentage of patients with active endoscopic disease
was similar between the two cohorts. When compared with the
uninfected pandemic group, patients with both active IBD and sus-
pected COVID-19 infection during the study period were less likely
to be in biochemical remission, were more likely to have moderate-
to-severely active disease and were at higher risk of hospital admis-

sion at 3months.
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The rapid onset and progression of the COVID-19 pandemic
in early 2020 generated much uncertainty and concern for pa-
tients with IBD and other chronic immune-mediated inflammatory
conditions. The initial lack of knowledge about the pathophysiol-
ogy of COVID-19 raised concerns regarding the potentially fatal
consequences of immunosuppressive treatment on patients' abil-
ity to fight viral infections. Simultaneously, effective disease con-
trol would reduce disease flares, IBD complications and admission
to overwhelmed hospitals that presented a risk of nosocomial
COVID-19 transmission. The continued emergence of novel variants
with uncertain coverage from the current vaccines and unpredict-
able levels of pathogenicity and infectivity remains likely, so the fine
immunosuppressive balance between disease control and the risk
of COVID-19 (and other respiratory infections) will continue to play
a role in treatment decision-making.'®> While the focus was largely
on short-term IBD goals during the first pandemic wave, it seems
increasingly clear that acute COVID-19 infection risk will become a
chronic issue, fluctuating as public health intervention policies and
seasons change. Accordingly, IBD specialists will need to tailor in-
dividuals' acute and maintenance treatment, aiming for prolonged,
steroid-free disease remission and subsequent complication-free
survival, while balancing their risk of COVID-19 infection depend-
ing on factors such as age, comorbidity and place of work.** This is
particularly apt given the UK-based CLARITY study which demon-
strates that anti-spike neutralising antibody levels decay quickly
after vaccination in patients taking infliximab, implying a vital role
for timely booster doses. Furthermore, some patients mount unde-
tectable B and/or T cell responses, where even boosting may not
be beneficial.'® This is supported by the bioarchived OCTAVE study
looking at vaccine response with immunosuppression for a range of
diseases.’®

Reassuringly, many drugs commonly used in IBD appear not
to increase the risk of COVID-19 infection and hospitalisation.'”8
However, data from the SECURE-IBD registry, including 525 patients
internationally with IBD and COVID-19 infection, and analyses of
600 patients with rheumatic disease from the Global Rheumatology
Alliance registry, suggest that systemic corticosteroids increase the
risk of severe COVID.Y"2! Our primary finding that 3-month steroid-
free outcomes were comparable pre- and mid-pandemic despite the
shift towards poorly bioavailable steroid flare induction treatment
is therefore important and reassuring. Biologics can then be safely
instituted, notwithstanding the potential effect on vaccine efficacy,
which may influence the timing of biologic commencement, as we
move towards consideration of long-term disease management in
the context of COVID-19 risk.

Specific treatment adaptations in IBD during the pandemic have
been described, including cessation of immunomodulatory and
anti-TNF therapy and increased use of biologics in thiopurine-naive
patients.22 However, the full range of adaptations and their impact
on IBD outcomes have not previously been reported. Meanwhile,
discontinuation of biologic therapy has been associated with risk
of flares during the pandemic.?®?* Together with the findings that

SARS-CoV-2 acquisition or severe disease appear no more likely in
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patients with IBD than the general population, these studies largely
favour IBD therapy continuation and escalation based on standard
algorithms.?>-%’

During the first pandemic wave, a higher proportion of pa-
tients contacting secondary care were judged to be experienc-
ing a mild flare. It is possible that concerns regarding nosocomial
COVID-19 acquisition led to reduced thresholds for seeking spe-
cialist input or even over-reporting of symptoms. The switch to vir-
tual consultations may also have facilitated earlier clinical review.
These initial modifications to the patient's journey are reflected
in fewer blood tests and increased use of faecal calprotectin to
confirm active IBD, and a reduction in endoscopic diagnosis of
active UC, presumably to minimise hospital visits. Upon match-
ing for disease activity across both Crohn's disease and UC, the
most consistent treatment adaptation was the increased use of
poorly bioavailable oral corticosteroids, both as a baseline therapy
and new treatment for current and future flares within 3months.
This was accompanied by a significant reduction in the use of sys-
temic corticosteroids (both intravenous and oral) for flare man-
agement, both initially and at 3months. The use of vedolizumab
(UC) and ustekinumab (UC and Crohn's disease) increased during
the pandemic, which we assume was due to the better safety
profile (poorly available oral corticosteroids, vedolizumab) and/
or reduced need to attend hospital for infusions (ustekinumab).
However, the UK approved ustekinumab for moderate-to-severe
UC during the pandemic (June 2020), which may have contributed
to this rise. Oral mesalazine prescriptions for UC patients experi-
encing a flare decreased, apart from in patients who suffered an
IBD flare and COVID-19 infection, where mesalazine dosing in-
creased. This is presumed to be an attempt to avoid corticosteroid
therapy, as these patients were managed before the efficacy of
steroid treatment for COVID-19 pneumonitis was established.?®
Thiopurine use decreased, presumably related to concerns of
increased risk of severe viral infection. Crucially, despite these
treatment adaptations, steroid-free remission, disease activity and
risk of further IBD flare at 3months were no different between
matched pandemic and pre-pandemic cohorts of both CD and UC.
This suggests that IBD teams adapted management appropriately
for specific patients. This may also suggest that the preferential
use of poorly bioavailable corticosteroids over conventional sys-
temic steroid therapy for IBD flares in selected patients has been
an underused strategy in the UK pre-pandemic, with implications
for side-effect risk; in our pre-pandemic cohort, 972/1156 (84.1%)
patients with a UC flare and 495/708 (69.9%) of those suffering
from a Crohn's disease flare were treated with intravenous or oral
systemic corticosteroids.?? 3! However, the longer-term effects of
this strategy on our patient cohort are undefined; the feasibility of
further follow-up is being explored.

A lower proportion of patients suffering an IBD flare during the
pandemic attended an Emergency Department or were admitted to
hospital compared with the pre-pandemic period. In the UK, people
were actively encouraged to isolate and avoid face-to-face encoun-

ters unless necessary, to reduce viral transmission. This, alongside
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fear of the rising case and fatality rates and the desire not to add to
the burden of an increasingly stretched health service, would have
influenced patient decision-making, leading them to contact hospital
departments via telephone for advice or self-manage their condition
at home. This change has been seen across the world, with tele-
medicine use increasing exponentially during the COVID-19 pan-
demic.%? Similarly, access to endoscopy services in the UK during the
first wave was significantly reduced due to concerns over potential
SARS-CoV-2 exposure, intra-procedural transmission and staff rede-
ployment.3334 In line with this, we found that patients experiencing
a further UC/IBD-U flare at baseline and within 3months were less
likely to undergo endoscopic evaluation and more likely to have non-
invasive assessment of disease activity such as faecal calprotectin.

The number of reported COVID-19 cases in IBD patients seemed
low given the population served by the hospitals involved in the
study. However, we recognise further cases may have been unre-
ported or asymptomatic. Only 67.9% of the 371 patients with sus-
pected COVID-19 underwent PCR testing, reflecting the reduced
access when the pandemic first emerged; 22.6% of patients reported
gastrointestinal symptoms with their suspected COVID-19 infection,
which is a low incidence compared with published rates of 53%.%°
We conjecture this is due to IBD patients having a higher threshold
at which they report gastrointestinal symptoms or an assumption
that symptoms were related to IBD or functional overlay. Twenty-
two patients developed COVID-19 symptoms following hospital
admission, which represents only 1.6% (22/1335) of IBD hospital
admissions in this study.

Although some patients had their IBD therapy changed due to
suspected COVID-19 infection, there were no significant differ-
ences in therapeutic interventions in these two cohorts. Patients
who had an IBD flare and suspected COVID-19 infection during
the pandemic were more likely to have active disease at 3 months,
and a flare in the subsequent 3 months. This is not explained by
differences in treatment adaptations and may relate to compliance
during the pandemic. In the event of further waves of COVID-19
infection, consideration should be given to enhanced monitoring
of this group after the index presentation. The low numbers in this
group, the relatively poor sensitivity of PCR testing early in the
pandemic and reduced reporting may have reduced the statistical
strength of this finding.

This study has several strengths, most notably the consider-
able sample size across many hospitals, together with inclusion
of a propensity matched control group from a pre-pandemic pe-
riod which mitigated against the differences in disease activity
between the two cohorts. To our knowledge, this is the largest
published cohort of patients suffering with an IBD flare, both
within and outside of the pandemic. Other reports have dealt with
the effects of COVID-19 infection in patients with IBD. In con-
trast, this study also reports management of IBD flares in patients
without COVID-19 infection and the adaptations made during the
pandemic, alongside medium-term outcomes. These findings have
implications for flare treatment outside the pandemic setting, par-

ticularly with regards to systemic corticosteroid use. We accept
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that our study also has limitations. PREPARE-IBD was a retro-
spective study and therefore carries inherent risks of missing data
points. This was particularly relevant for collection of 3-month
outcome data. Furthermore, propensity matching did not match
for hospitals, and consequently did not account for inter-provider
differences in therapeutic approach. However, hospitals in the UK
largely follow British Society of Gastroenterology guidelines, so
this effect is not likely to be relevant.?” We recognise that this
study reflects prescribing practice, drug availability and resource
in the UK which may differ from other countries, though we be-
lieve the findings remain relevant for clinical decision-making in
other healthcare settings. While a large overall cohort of patients
was recruited, it was not possible for clinical staff to provide de-
tailed data for all eligible patients from their centres due to time
capacity during the height of the pandemic, which may have led
to selection bias. This may partly explain the high proportion of
patients suffering an IBD flare who presented to the Emergency
Department or were admitted to hospital in this study. Similarly,
adverse events may not have been captured if management was
community-based or IBD teams were not informed, causing po-
tential under-reporting. The disease activity stratification of pa-
tients within this study relies heavily on PGA, which needed to be
inferred by researchers from clinical notes. Particularly during the
early pandemic, the usual objective tools for determining ‘true’ in-
flammatory flares were largely unavailable: PGA, informed partly
by clinical measures, such as Harvey-Bradshaw Index and Mayo
scores, was therefore the predominant way for clinicians—and,
subsequently, researchers—to evaluate the need and nature of
escalated therapy. A set of strict criteria involving examination,
biomarker or endoscopy findings for active disease was therefore
not included in the protocol. While we accept that some patients
will have been treated despite having non-inflammatory symp-
toms, this simply reflects the unconventional patient and physician
behaviours provoked by the pandemic, which we have described.
In any case, regarding this study, the same researchers extracted
data and recorded PGA for both the pandemic and pre-pandemic
cohorts, providing a degree of internal validity.

6 | CONCLUSION

PREPARE-IBD, a multicentre observational cohort study, has
demonstrated a range of treatment adaptations of IBD flares
in the UK during the COVID-19 pandemic. Most notably, these
include a reduction of systemic corticosteroids and increased use
of poorly bioavailable corticosteroids. While the long-term effect
of these adaptations on disease control is unknown, IBD outcomes
at 3months were not compromised, which is testament to the
agility of IBD clinicians in the UK during this unprecedented time.
Aside from the pandemic, this large dataset suggests that systemic
corticosteroids to manage IBD flares may be safely avoided in
more patients than previously supposed, and this strategy could be

considered more widely post-pandemic. Future work will interrogate
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this large multicentre IBD cohort more deeply to explore current
IBD management practices and consider strategies to improve care.
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