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Abstract: During the COVID-19 pandemic many IBD units chose Budesonide MMX (Cortiment)
as the first-line treatment for flares of ulcerative colitis (UC) in outpatients for its favourable side
effect profile. This retrospective study of all UC patients treated with oral steroids between 1 March
2019–30 June 2019 and 1 March 2020–30 June 2020 aimed to compare Cortiment with Prednisolone in
routine clinical practice. Outcomes included the need for hospitalisation for acute severe ulcerative
colitis, symptoms at four weeks and end of treatment, and the need for rescue Prednisolone. The
2019 and 2020 cohorts did not differ at the baseline. Cortiment prescriptions rose from 24.5% in 2019
to 70.1% in 2020 (p < 0.001). At week four there were significant differences between 2019 and 2020 in
mean bowel frequency (3.49 vs. 5.85, p = 0.001), rectal bleeding <50% (89.7% vs. 73.1% of patients,
p = 0.039), and physician global assessment (PGA) (39.2% vs. 19.8% in remission, p = 0.045). There
was no significant difference in hospital admissions, rectal bleeding, and PGA at week eight. Rescue
Prednisolone was required in 10% of Cortiment patients in 2019 vs. 31.3% in 2020 (p = 0.058). Active
IBD is associated with worse COVID-19 outcomes prompting the careful evaluation of the choice of
first-line steroid for UC, as Cortiment was associated with worse outcomes at four weeks.

Keywords: ulcerative colitis; inflammatory bowel disease; prednisolone; Budesonide MMX; Cortiment;
COVID-19

1. Introduction

Ulcerative colitis (UC) is a chronic inflammatory bowel disease (IBD) that causes
mucosal inflammation in the colon, starting distally in the rectum with a continuous
extension more proximally, and typically comes with periods of remission and relapse [1,2].
Since the Truelove and Witts pivotal study first demonstrated their efficacy in patients
with UC [3], oral corticosteroids have been used for the induction of remission in UC and
are currently recommended in patients with mild to moderate UC in whom induction
with 5-aminosalicylic acid (5-ASA) failed and in patients with moderate to severe UC [1,2].
However, conventional corticosteroids such as Prednisolone have significant side effects
that limit their use. These include, but are not limited to, fluid retention, mood and
sleep disturbance, acne, glucose intolerance, dyspepsia, osteoporosis, and susceptibility to
infections [4].
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Budesonide MMX (Cortiment) is an oral formulation of Budesonide that uses a multi-
matrix system (MMX) technology in order to extend the release of Budesonide throughout
the colon. The CORE I and CORE II trials demonstrated that Cortiment was safer and more
effective than placeboes in inducing clinical and endoscopic remission in patients with
active mild to moderate UC [5,6]. Current guidelines suggest that Cortiment can be consid-
ered as an alternative to conventional steroids in patients with mild to moderate disease
who are intolerant to, or fail to respond to, aminosalicylates [1,2]. Cortiment is an appealing
therapeutic option since it has a lower rate of systemic adverse effects compared to conven-
tional steroids and is not associated with appreciable adrenal suppression [2,7]. However,
there are currently no adequately powered head-to-head trials comparing Cortiment to
conventional corticosteroids.

The first outbreak of the COVID-19 pandemic, caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), resulted in many changes in the conventional
management of patients with UC, with a trend to avoiding endoscopy and reliance on
clinical symptom assessments. [8–11]. Results from the Surveillance Epidemiology of
Coronavirus Under Research Exclusion for Inflammatory Bowel Disease (SECURE-IBD)
registry demonstrated that previous use of systemic corticosteroids is a risk factor for
adverse COVID-19 outcomes [12]. Guidance from the British Society of Gastroenterology
(BSG) for the management of IBD during the COVID-19 pandemic suggested avoiding
systemic corticosteroids if possible and considering Cortiment as an alternative in UC [8].

The aim of this retrospective multi-centre British study was to assess the changes
in steroid prescribing patterns during the COVID-19 pandemic and compare outcomes
between Budesonide MMX (Cortiment) versus Prednisolone for the treatment of UC in a
‘real world’ setting.

2. Materials and Methods

We included patients from the IBD units of three representative UK hospitals (Leeds
Teaching Hospitals, Royal Wolverhampton Hospitals, and St George’s Hospital, London).
Hospital-based prescriptions for Cortiment and Prednisolone were extracted from comput-
erised outpatient hospital pharmacy records for the time periods from 1 March 2019–30
June 2019 and 1 March 2020–30 June 2020. All adult patients treated with oral steroids
(Prednisolone or Cortiment) for a flare in UC were included in the study. Patients treated
with oral steroids for all other reasons apart from UC, i.e., Crohn’s disease, autoimmune
pancreatitis, etc., were excluded.

Baseline data collected at the time of steroid prescription included: age, sex, phenotype
(E1/E2/E3 according to Montreal classification), IBD medications (5-ASA, Thiopurines,
Infliximab, Adalimumab, Golimumab, Vedolizumab, Tofacitinib, Ustekinumab) including
use at the time of steroid prescription and previous use, medication changes within the last
four weeks prior to steroid prescription, baseline symptoms (partial Mayo score including
bowel frequency, rectal bleeding, and physician global assessment), steroid prescribed
(Cortiment/Prednisolone), intended Prednisolone tapering regimen, and changes to medi-
cation at the time of steroid prescription (5-ASA dose alteration, rectal therapy alteration,
commencement of biologic therapy or increase in biologic dose).

Follow up data included: the need for hospital admission for acute severe ulcerative
colitis, symptom improvement within four weeks, symptoms at four weeks (partial Mayo
score if available), need for rescue Prednisolone at four weeks (Cortiment group only),
flare after initial improvement, symptoms at end of 6–8 weeks treatment episode (rectal
bleeding and physician global assessment if available), need for rescue Prednisolone at
eight weeks (Cortiment group only), and documented steroid side-effects.

2.1. Outcomes

The primary outcome was symptomatic improvement at four weeks of therapy with-
out the need for rescue therapy in Cortiment-treated patients.

Secondary outcomes included:
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• The proportion of Cortiment prescription in 2019 versus 2020;
• The need for Prednisolone rescue therapy in Cortiment-treated patients;
• The need for hospitalisation;
• Clinical outcomes at the end of treatment.

2.2. Statistical Analysis

Descriptive statistics are reported as mean ± SD or proportions. Categorical data were
compared between groups using the Chi-square test, whereas the independent samples t-
test was used for continuous variables. Differences were considered statistically significant
if p < 0.05. IBM SPSS version 25 (IBM Corp., Armonk, NY, USA) and was used for statistical
analysis.

3. Results
3.1. Comparison of 2019 and 2020 Cohorts

We identified 221 patients, 94 in 2019 and 127 in 2020 (Table 1), that were prescribed
steroids, either Cortiment or Prednisolone, for a flare in UC. There was no statistically
significant difference between the 2020 group and the 2019 control group with regards to
patient age (41.6 vs. 42.06 years, p = 0.833), sex (p = 0.986), or disease distribution (p = 0.136).
Moreover, the two groups did not differ significantly on baseline characteristics, including
baseline bowel frequency (mean 7.24 vs. 7.64, p = 0.519), physician global assessment at
baseline (p = 0.149), rectal bleeding at baseline (p = 0.336), and pMAYO score at baseline
(M2019 = 6.04 vs. M2020 = 6.20, p = 0.5). The proportion of patients that were currently
on mesalazine was 68.1% in 2019 and 68.5% in 2020 (p = 0.947) and similarly there was
no statistically significant difference in the number of patients that were currently on
thiopurines (23.4% vs. 15.7%, p = 0.152) and biologics (21.3% vs. 24.4%, p = 0.585) between
2019 and 2020.

Table 1. Comparison of 2019 and 2020 cohorts.

2019 Cohort 2020 Cohort p-Value

Age, Mean (y) 42.06 41.6 0.833

Sex, n (%)
Male 48 (51.1) 65 (51.2)

0.986
Female 46 (48.9) 62 (48.8)

Disease extent, n (%)

E1 15 (16.1) 34 (26.8)

0.136E2 46 (49.5) 50 (39.4)

E3 32 (34.4) 43 (33.8)

Bowel Frequency Baseline, Mean 7.24 7.64 0.519

Rectal Bleeding Baseline, n (%)

<50% 44 (55.7) 44 (44.9)

0.336>50% 26 (32.9) 42 (42.9)

Always blood 9 (11.4) 12 (12.2)

Physician Global Assessment Baseline, n (%)

Well 0 (0) 1 (0.9)

0.149
Mild 15 (18.5) 32 (29.4)

Moderate 52 (64.2) 53 (48.6)

Severe 14 (17.3) 23 (21.1)

pMAYO Score Baseline, Mean 6.04 6.20 0.5

Current Mesalazine, n (%)
Yes 64 (68.1) 87 (68.5)

0.625
No 30 (31.9) 40 (31.5)
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Table 1. Cont.

2019 Cohort 2020 Cohort p-Value

Current Thiopurines, n (%)
Yes 22 (23.4) 72 (76.6)

0.343
No 20 (15.7) 107 (84.3)

Current Biologics, n (%)
Yes 20 (21.3) 74 (78.7)

0.585
No 31 (24.4) 96 (75.6)

Steroid, n (%)
Prednisolone 71 (75.5) 38 (29.9)

0.001
Cortiment 23 (24.5) 89 (70.1)

Mesalazine dose alteration, n (%)
No 75 (81.5) 98 (78.4)

0.572
Yes 17 (18.5) 27 (21.6)

Rectal therapy alteration, n (%)
No 76 (82.6) 74 (58.7)

0.001
Yes 16 (17.4) 52 (41.3)

Biologic commencement/dose alteration, n (%)
No 67 (73.6) 94 (74)

0.949
Yes 24 (26.4) 33 (26)

Hospital admission, n (%)
No 71 (86.6) 88 (82.2)

0.418
Yes 11 (13.4) 19 (17.8)

Bowel Frequency Week 4, Mean 3.49 5.85 0.001

Rectal Bleeding Week 4, n (%)

<50% 61 (89.7) 57 (73.1)

0.039>50% 4 (5.9) 12 (15.4)

Always blood 3 (4.4) 9 (11.5)

Physician Global Assessment Week 4, n (%)

Well 29 (39.2) 18 (19.8)

0.045
Mild 24 (32.4) 38 (41.7)

Moderate 14 (18.9) 20 (22)

Severe 7 (9.5) 15 (16.5)

pMAYO Score Week 4, Mean 3.21 4.62 0.001

Symptom improvement within 4 weeks, n (%)
No 17 (18.1) 36 (28.3)

0.039
Yes 56 (59.6) 54 (42.5)

Flare after initial improvement, n (%)
No 58 (78.4) 46 (62.2)

0.031
Yes 16 (21.6) 28 (37.8)

Physician Global Assessment Week 8, n (%)

Well 30 (41.7) 20 (25.6)

0.134
Mild 21 (29.2) 28 (35.9)

Moderate 17 (23.6) 20 (25.6)

Severe 4 (5.5) 10 (12.8)

Rescue Prednisolone Week 4, n (%)
No 18 (85.7) 46 (68.7)

0.126
Yes 3 (14.3) 21 (31.3)

Rescue Prednisolone Week 8, n (%)
No 15 (93.75) 42 (87.5)

0.488
Yes 1 (6.25) 6 (12.5)

The proportion of patients prescribed Prednisolone fell significantly from 75.5% in
2019 to 29.9% in 2020, whereas the proportion of Cortiment prescriptions rose significantly
from 24.5% to 70.1% (p < 0.001). Statistically significant differences in Cortiment use
between 2019 and 2020 were observed among patients that were currently on mesalazine
(25% in 2019 vs. 75.9% in 2020, p < 0.001) and thiopurines (9.1% in 2019 vs. 65% in 2020,
p < 0.001), but not for patients on biologics (p = 0.137).
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The mesalazine dose was altered in 18.5% of patients in 2019 compared to 21.6% in
2020 (p = 0.572), whereas there was a statistically significant difference in the alterations in
rectal therapy in 2020 compared to 2019 with 41.3% of patients having changes in rectal
therapy in 2020 compared to 17.4% in 2019 (p < 0.001). There was no significant difference
observed in the number of hospital admissions or the number of patients who commenced
a new biologic or had their dose altered between 2019 and 2020 (p = 0.418 and p = 0.949,
respectively).

The mean bowel frequency at four weeks was 3.49 in 2019 compared to 5.85 in
2020 (p = 0.001) and there was also a statistically significant difference observed in rectal
bleeding at week four (89.7% of patients in 2019 reported bleeding in <50% of bowel
motions compared to 73.1% in 2020, p = 0.039), physician global assessment at week four
(39.2% of patients were well in 2019 compared to 19.8% in 2020, p = 0.045), as well as
pMAYO score at week four of treatment (M = 3.21 in 2019 vs. M = 4.62 in 2020, p < 0.001)
when comparing the group from 2020 to the historic control group of 2019.

There was a statistically significant difference in the proportion of patients in whom
symptoms did not improve within four weeks of therapy (18.1% in 2019 vs. 28.3% in 2020,
p = 0.039). Moreover, the number of recorded cases that flared after initial improvement
differed significantly between 2019 and 2020 (21.6% in 2019 vs. 37.8% in 2020, p = 0.031).

Finally, there was no statistically significant difference between 2019 and 2020 on
the physician global assessment at the end of treatment (p = 0.134), nor on the number
of patients on Cortiment that required rescue therapy with Prednisolone at week eight of
treatment (6.25% in 2019 vs. 12.5% in 2020, p = 0.488).

3.2. Comparison of Cortiment Treatment Outcomes in 2019 versus 2020

When comparing patients prescribed Cortiment between 2019 and 2020 (Table 2), there
was no statistically significant difference in age (M2019 = 40y vs. M2020 = 42.33y, p = 0.508),
sex (p = 0.286), current use of mesalazine (69.6% in 2019 vs. 74.2% in 2020, p = 0.658),
thiopurines (8.7% in 2019 vs. 14.6% in 2020, p = 0.458), or biologics (34.8% in 2019 vs. 21.3%,
p = 0.179). On the other hand, disease extension differed significantly between 2019 and
2020 with 4.4% of patients having proctitis in 2019 compared to 31.5% in 2020 (p = 0.021).

Table 2. Comparison of Cortiment treatment outcomes in 2019 versus 2020.

Cortiment 2019 Cortiment 2020 p-Value

Age, Mean (y) 40 42.33 0.508

Sex, n (%)
Male 8 (34.8) 42 (47.2)

0.286
Female 15 (65.2) 47 (52.8)

Disease extent, n (%)

E1 1 (4.4) 28 (31.5)

0.021E2 13 (56.5) 30 (33.7)

E3 9 (39.1) 31 (34.8)

Bowel Frequency Baseline, Mean 6.53 7.58 0.335

Rectal Bleeding Baseline, n (%)

<50% 10 (55.5) 30 (42.9)

0.628>50% 7 (38.9) 35 (50)

Always blood 1 (5.6) 5 (7.1)

Physician Global Assessment Baseline, n (%)

Well 0 (0) 0 (0)

0.219
Mild 7 (35) 24 (30.8)

Moderate 12 (60) 37 (47.4)

Severe 1 (5) 17 (21.8)

pMAYO Score Baseline, Mean 5.62 6.13 0.223
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Table 2. Cont.

Cortiment 2019 Cortiment 2020 p-Value

Current Mesalazine, n (%)
Yes 16 (69.6) 66 (74.2)

0.658
No 7 (30.4) 23 (25.8)

Current Thiopurines, n (%)
Yes 2 (8.7) 13 (14.6)

0.458
No 21 (91.3) 76 (85.4)

Current Biologics, n (%)
Yes 8 (34.8) 19 (21.3)

0.179
No 15 (65.2) 70 (78.7)

Mesalazine dose alteration, n (%)
No 20 (90.9) 65 (73.9)

0.088
Yes 2 (9.1) 23 (26.1)

Rectal therapy alteration, n (%)
No 17 (77.3) 43 (48.3)

0.015
Yes 5 (22.7) 46 (51.7)

Biologic commencement/dose alteration, n (%)
No 13 (61.9) 72 (80.9)

0.062
Yes 8 (38.1) 17 (19.1)

Hospital admission, n (%)
No 20 (95.2) 60 (82.2)

0.139
Yes 1 (4.8) 13 (17.8)

Bowel Frequency Week 4, Mean 3.69 6.18 0.034

Rectal Bleeding Week 4, n (%)

<50% 16 (84.2) 36 (67.9)

0.388>50% 2 (10.5) 10 (18.9)

Always blood 1 (5.3) 7 (13.2)

Physician Global Assessment Week 4, n (%)

Well 5 (26.3) 10 (16.1)

0.422
Mild 8 (42.1) 27 (43.5)

Moderate 5 (26.3) 13 (21)

Severe 1 (5.3) 12 (19.4)

pMAYO Score Week 4, Mean 3.5 4.93 0.028

Symptom improvement within 4 weeks, n (%)
No 6 (26.1) 29 (32.6)

0.314
Yes 13 (56.5) 35 (39.3)

Flare after initial improvement, n (%)
No 14 (93.3) 29 (60.4)

0.017
Yes 1 (6.7) 19 (39.6)

Physician Global Assessment Week 8, n (%)

Well 8 (47.1) 12 (23.1)

0.180
Mild 6 (35.3) 21 (40.4)

Moderate 3 (17.6) 13 (25)

Severe 0 (0) 6 (11.5)

Rescue Prednisolone Week 4, n (%)
No 18 (90) 46 (68.7)

0.058
Yes 2 (10) 21 (31.3)

Rescue Prednisolone Week 8, n (%)
No 15 (93.7) 42 (87.5)

0.488
Yes 1 (6.3) 6 (12.5)

Mean bowel frequency at baseline was 6.53 in 2019 not differing significantly from
the mean bowel frequency in 2020 which was 7.58 (p = 0.335). Moreover, there was no
statistically significant difference in rectal bleeding at the baseline (p = 0.628), physician
global assessment at the baseline (p = 0.219), or pMAYO score at the baseline (M = 5.62 in
2019 vs. M = 6.13 in 2020, p = 0.223).
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The mesalazine dose was altered in 26.1% of patients in 2020 compared to 9.1% in 2019
(p = 0.088), whereas a significantly higher proportion of patients had rectal therapy added
in 2020 compared to 2019 (51.7% in 2020 vs. 22.7% in 2019, p = 0.015). Finally, there was
no statistically significant difference between 2019 and 2020 in the proportion of patients
started on biologics (p = 0.062) or requiring hospital admission for colitis (p = 0.139).

The mean bowel frequency at four weeks was significantly higher in 2020 compared
to 2019 (M2019 = 3.69 vs. M2020 = 6.18, p = 0.034) and there was also a statistically sig-
nificant difference in pMAYO score observed (M2019 = 3.5 vs. M2020 = 4.93, p = 0.028),
but rectal bleeding at week four and physician global assessment at week four did not
differ between 2019 and 2020 (p = 0.388 and p = 0.422 respectively). Among the patients
prescribed Cortiment, 10% of patients in 2019 required rescue Prednisolone at week four
of treatment, compared to 31.3% of patients in 2020; however, this difference was not
statistically significant (p = 0.058).

The proportion of patients on Cortiment that flared after initial improvement differed
significantly between 2019 and 2020 (6.7% in 2019 vs. 39.6% in 2020, p = 0.017); however, the
was no statistically significant difference in rectal bleeding, physician global assessment, or
the need for rescue prednisolone at the end of treatment (p = 0.092, p = 0.180 and p = 0.488,
respectively).

3.3. Comparison of Prednisolone Results in 2019 versus Cortiment Results in 2020

We identified 71 patients who were prescribed prednisolone in 2019 and 89 patients
prescribed Cortiment in 2020 (Table 3). There was no statistically significant difference
between the two groups with regards to age (MPred2019 = 42.73y vs. MCorti2020 = 42.33y,
p = 0.881), sex (p = 0.250), disease distribution (p = 0.151), current use of mesalazine (67.6%
in Prednisolone group vs. 74.2% in Cortiment group, p = 0.363), or biologics (16.9% in
Prednisolone group vs. 21.3% in Cortiment group, p = 0.480), whereas a significantly higher
percentage of patients were currently on thiopurines in the Prednisolone group compared
to the Cortiment group (28.2% vs. 14.6%, p = 0.035).

Table 3. Comparison of Prednisolone results in 2019 versus Cortiment results in 2020.

Prednisolone 2019 Cortiment 2020 p-Value

Age, Mean (y) 42.73 42.33 0.881

Sex, n (%)
Male 40 (56.3) 42 (47.2)

0.250
Female 31 (43.7) 47 (52.8)

Disease extent, n (%)

E1 14 (20) 28 (31.5)

0.151E2 33 (47.1) 30 (33.7)

E3 23 (32.9) 31 (34.8)

Bowel Frequency Baseline, Mean 7.46 7.58 0.868

Rectal Bleeding Baseline, n (%)

<50% 34 (55.7) 30 (42.9)

0.079>50% 19 (31.1) 35 (50)

Always blood 8 (13.1) 5 (7.1)

Physician Global Assessment Baseline, n (%)

Well 0 (0) 0 (0)

0.036
Mild 8 (13.1) 24 (30.8)

Moderate 40 (65.6) 37 (47.4)

Severe 13 (21.3) 17 (21.8)

pMAYO Score Baseline, Mean 6.16 6.13 0.916
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Table 3. Cont.

Prednisolone 2019 Cortiment 2020 p-Value

Current Mesalazine, n (%)
Yes 48 (67.6) 66 (74.2)

0.363
No 23 (32.4) 23 (25.8)

Current Thiopurines, n (%)
Yes 20 (28.2) 13 (14.6)

0.035
No 51 (71.8) 76 (85.4)

Current Biologics, n (%)
Yes 12 (16.9) 19 (21.3)

0.480
No 59 (83.1) 70 (78.7)

Mesalazine dose alteration, n (%)
No 55 (78.6) 65 (73.9)

0.492
Yes 15 (21.4) 23 (26.1)

Rectal therapy alteration, n (%)
No 59 (84.3) 43 (48.3)

0.001
Yes 11 (15.7) 46 (51.7)

Biologic commencement/dose alteration, n (%)
No 54 (77.1) 72 (80.9)

0.562
Yes 16 (22.9) 17 (19.1)

Hospital admission, n (%)
No 51 (83.6) 60 (82.2)

0.829
Yes 10 (16.4) 13 (17.8)

Bowel Frequency Week 4, Mean 3.42 6.18 0.001

Rectal Bleeding Week 4, n (%)

<50% 45 (91.8) 36 (67.9)

0.11>50% 2 (4.1) 10 (18.9)

Always blood 2 (4.1) 7 (13.2)

Physician Global Assessment Week 4, n (%)

Well 24 (43.6) 10 (16.1)

0.12
Mild 16 (29.1) 27 (43.5)

Moderate 9 (16.4) 13 (21)

Severe 6 (10.9) 12 (19.4)

pMAYO Score Week 4, Mean 3.11 4.93 0.001

Symptom improvement within 4 weeks, n (%)
No 11 (15.5) 29 (32.6)

0.014
Yes 43 (60.6) 35 (39.3)

Flare after initial improvement, n (%)
No 44 (74.6) 29 (60.4)

0.118
Yes 15 (25.4) 19 (39.6)

Physician Global Assessment Week 8, n (%)

Well 22 (40) 12 (23.1)

0.231
Mild 15 (27.3) 21 (40.4)

Moderate 14 (25.4) 13 (25)

Severe 4 (7.3) 6 (11.5)

Mean bowel frequency at the baseline was 7.46 for the Prednisolone group compared
to 7.58 for the Cortiment group (p = 0.868); moreover, the two groups did not differ
significantly with regards to the pMAYO score (MPred2019 = 6.16 vs. MCorti2020 = 6.13,
p = 0.916), or rectal bleeding at baseline (p = 0.079), however, there was a statistically
significant difference at the physician global assessment with 13.1% of the Prednisolone
group having mild disease compared to 30.8% in the Cortiment group (p = 0.036).

A significantly higher proportion of patients in the Cortiment group had rectal therapy
added compared to the Prednisolone group (51.7% vs. 15.7%, p < 0.001), whereas there
was no difference observed between the two groups in the alterations in mesalazine use
(p = 0.492), in-hospital admissions (p = 0.829), or commencement of biologics (p = 0.562).

The mean bowel frequency at four weeks of treatment was significantly higher for the
group of patients who were prescribed Cortiment in 2020 compared to those prescribed
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Prednisolone in 2019 (MPred2019 = 3.42 vs. MCorti2020 = 6.18, p < 0.001), and there was
a statistically significant difference observed in the pMAYO score (MPred2019 = 3.11 vs.
MCorti2020 = 4.93, p < 0.001) as well. Moreover, 60.6% of the patients in the Prednisolone
group had improvement in their symptoms at week four of treatment compared to 39.3%
in the Cortiment group (p = 0.014). Finally, no statistically significant differences were
observed between the two groups with regards to rectal bleeding and physician global
assessment at four weeks of treatment (p = 0.11 and p = 0.12, respectively) and physician
global assessment at end of treatment (p = 0.231), whereas 94.2% of the patients in the
Prednisolone group had <50% of bleeding at end of treatment compared to 74.5% in the
Cortiment group (p = 0.015).

4. Discussion

The outbreak of the COVID-19 pandemic had a significant impact on the management
of patients with IBD worldwide as access to IBD services became more difficult and
concerns over immunosuppressive treatments arose. Steroids were seen as a potential risk
for IBD patients early in the pandemic [9,12]. Hence, the BSG recommended avoiding
systemic corticosteroids if possible and considering Cortiment as the alternative. This
change in practice is reflected in the results of this multi-centre study, where the proportion
of Cortiment prescriptions rose significantly from 24.5% in 2019 to 70.1% in 2020 (p < 0.001).
Our study examines the outcomes and consequences of this policy shift.

This study demonstrates the change in the pattern of prescribing steroids in 2020 that
resulted in increased use of Cortiment and was associated with worse disease outcomes
at four weeks of treatment. The mean bowel frequency at four weeks was significantly
higher in 2020 compared to 2019 (p = 0.001), there was more rectal bleeding observed
(p = 0.039), and fewer patients were in remission according to the physician global assess-
ment (p = 0.045). Moreover, a significantly higher proportion of patients did not improve
within four weeks of treatment (p = 0.039) and more cases were recorded in 2020 compared
to 2019 that flared after initial improvement (p = 0.031). Our findings suggest Cortiment
use was associated with poorer disease control at four weeks. This is further underscored
by the fact that a greater proportion of patients on Cortiment required rescue therapy
with prednisolone by week four (numerical increase from 10% in 2019 to 31.3% in 2020,
p = 0.058). This may indicate that Cortiment did not provide sufficient efficacy for many
patients and the aim of avoiding systemic corticosteroids was not achieved in nearly a
third of the 2020 cases.

The registration studies for Cortiment assessed the efficacy for the treatment of mild
to moderate UC [5,6]. Yet, in routine clinical practice, Cortiment is often used in patients
already established on immunosuppressive therapies and, therefore, by definition, in cases
classed as moderate to severe UC. This use of Cortiment in clinical scenarios not examined
by randomised controlled trial evidence may explain some of the limited efficacy seen in
our study, especially when used as first-line therapy in 2020. We also compared the group
of patients who received Prednisolone in 2019 to those treated with Cortiment in 2020. In
2019, 13.1% of the Prednisolone group had mild disease at the baseline compared to 30.8%
in the 2020 Cortiment group (p = 0.036). This indicates that the Cortiment group of patients
would be easier to treat as the proportion of mild disease was higher. Despite this, the
mean bowel frequency at four weeks of treatment was significantly higher for the group
of patients who were prescribed Cortiment compared to those prescribed Prednisolone
(p < 0.001). In addition, a significantly higher percentage of the patients in the Prednisolone
group had improvement in their symptoms at week four of treatment (p = 0.014).

Our data provide evidence that Cortiment is not as efficacious as Prednisolone in
real-world clinical practice. Cortiment has proven to be more effective than placeboes in the
induction of remission in active mild to moderate UC [5,6]. However, pooled analysis of
the CORE I and CORE II studies failed to demonstrate benefit over placeboes in extensive
UC [13]. Moreover, there are currently no adequately powered studies comparing the
efficacy of Cortiment and conventional corticosteroids. Results from our study indicate
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that treatment with Cortiment was associated with worse outcomes at four weeks of
treatment compared to treatment with Prednisolone. Further studies comparing Cortiment
to Prednisolone are needed.

Our study has significant implications on clinical practice during the pandemic. Ear-
lier studies considered active IBD as a significant risk factor for adverse COVID-19 out-
comes [12]. While systemic corticosteroids can have a detrimental effect on COVID-19
outcomes we must choose effective treatment to get IBD patients into remission quickly.
Therefore, clinicians must weigh the risks of a flare versus the risk of systemic corticos-
teroids when steroids are required to manage IBD. As highlighted in a RAND process
from the British Society of Gastroenterology for acute severe UC, choosing evidence-based
strategies remain important through the pandemic [14]. We would, therefore, suggest that
patients with moderate to severe UC be treated with systemic corticosteroids, while in
those with mild to moderate disease Cortiment may be the most appropriate choice during
the pandemic.

There are several limitations to our study. Firstly, this was a retrospective cohort study
and not a controlled trial with the obvious lack of controlled circumstances and predefined
assessments. Moreover, due to the retrospective nature of the study, there was no evaluation
of biochemical markers or endoscopic indices included in the study. Furthermore, data on
side effects were not consistently recorded and, therefore, not analysed to avoid bias. The
changes in practice occurred at three UK hospitals but this may not necessarily reflect the
wider UK or even international practice. We carefully considered whether prescription
practice for Cortiment differed from prednisolone. As we did not find any statistically
significant differences at the baseline, we are reassured that it was appropriate to compare
the cohorts. We did, however, not collect any data on previous flares in the 12 months
leading up to the study periods. We did not collect data on the incidence of the SARS-CoV-2
infection or COVID-19 disease for the 2020 cohort. The interesting research question of
whether Cortiment vs. prednisolone prescribing influences the likelihood of acquiring
COVID-19, unfortunately, cannot be answered with our data set. While it is standard
practice to collect stool cultures to examine for superinfection at the time of a flare, we did
not collect these data. Finally, a larger sample size might be needed to fully evaluate the
possible side effects.

5. Conclusions

The outbreak of the COVID-19 pandemic posed drastic changes for the management
of IBD, in general, and flares of UC more specifically. This multi-centre study demonstrated
that the increased use of Cortiment was associated with worse outcomes at four weeks
of treatment and 31% of patients treated with Cortiment needed rescue Prednisolone.
Further research with head-to-head comparative trials between Cortiment and conventional
steroids is needed. As active IBD is associated with worse COVID-19 outcomes, clinicians
should carefully evaluate the choice of steroid to achieve optimal disease control and
COVID-19 risk minimization.

Author Contributions: Designed the study, C.P.S., K.R., R.P. and M.B.; Collected the data, K.R.,
E.O.M.S., A.K., K.E., S.A., D.S., T.N., N.J. and I.R.; Performed the analysis, K.R. and C.P.S. All authors
interpreted the results. K.R. and C.P.S. wrote the draft manuscript. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was approved as a clinical audit by the clinical
audit departments of each participating hospital and was conducted according to best clinical audit
practice.

Informed Consent Statement: As this study was conducted as a clinical audit the need for informed
consent was waived.



J. Clin. Med. 2021, 10, 4329 11 of 11

Data Availability Statement: As there is no patient consent for data sharing all study data are not
available publicly.

Conflicts of Interest: M.B. has received grants and travel expenses from Vifor International and
Tillots Pharma, outside of the submitted work. C.P.S. has received unrestricted research grants from
Warner Chilcott, Janssen, and AbbVie, has provided consultancy to Warner Chilcott, Dr Falk, AbbVie,
Takeda, Fresenius Kabi, Galapagos, Arena, and Janssen, and had speaker arrangements with Warner
Chilcott, Dr Falk, AbbVie, MSD, Pfizer, Celltrion, and Takeda.

References
1. Harbord, M.; Eliakim, R.; Bettenworth, D.; Karmiris, K.; Katsanos, K.; Kopylov, U.; Kucharzik, T.; Molnar, T.; Raine, T.; Sebastian,

S.; et al. Third European Evidence-based Consensus on Diagnosis and Management of Ulcerative Colitis. Part 2: Current
Management. J. Crohns. Colitis. 2017, 11, 769–784. [CrossRef] [PubMed]

2. Lamb, C.A.; Kennedy, N.A.; Raine, T.; Hendy, P.A.; Smith, P.J.; Limdi, J.K.; Hayee, B.; Lomer, M.C.E.; Parkes, G.C.; Selinger, C.;
et al. British Society of Gastroenterology consensus guidelines on the management of inflammatory bowel disease in adults. Gut
2019, 11, 318484. [CrossRef] [PubMed]

3. TRUELOVE, S.C.; WITTS, L.J. Cortisone in ulcerative colitis; preliminary report on a therapeutic trial. Br. Med. J. 1954, 2, 375–378.
[CrossRef] [PubMed]

4. Dorrington, A.M.; Selinger, C.P.; Parkes, G.C.; Smith, M.; Pollok, R.C.; Raine, T. The Historical Role and Contemporary Use of
Corticosteroids in Inflammatory Bowel Disease. J. Crohns. Colitis. 2020, 14, 1316–1329. [CrossRef] [PubMed]

5. Sandborn, W.J.; Travis, S.; Moro, L.; Jones, R.; Gautille, T.; Bagin, R.; Huang, M.; Yeung, P.; Ballard, E.D., 2nd. Once-daily
budesonide MMX(R) extended-release tablets induce remission in patients with mild to moderate ulcerative colitis: Results from
the CORE I study. Gastroenterology 2012, 143, 1218–1226.e1212. [CrossRef] [PubMed]

6. Travis, S.P.; Danese, S.; Kupcinskas, L.; Alexeeva, O.; D’Haens, G.; Gibson, P.R.; Moro, L.; Jones, R.; Ballard, E.D.; Masure, J.; et al.
Once-daily budesonide MMX in active, mild-to-moderate ulcerative colitis: Results from the randomised CORE II study. Gut
2014, 63, 433–441. [CrossRef]

7. Lofberg, R.; Danielsson, A.; Suhr, O.; Nilsson, A.; Schioler, R.; Nyberg, A.; Hultcrantz, R.; Kollberg, B.; Gillberg, R.; Willen, R.;
et al. Oral budesonide versus prednisolone in patients with active extensive and left-sided ulcerative colitis. Gastroenterology
1996, 110, 1713–1718. [CrossRef] [PubMed]

8. Kennedy, N.A.; Jones, G.R.; Lamb, C.A.; Appleby, R.; Arnott, I.; Beattie, R.M.; Bloom, S.; Brooks, A.J.; Cooney, R.; Dart, R.J.; et al.
British Society of Gastroenterology guidance for management of inflammatory bowel disease during the COVID-19 pandemic.
Gut 2020, 69, 984–990. [CrossRef]

9. Kennedy, N.A.; Hansen, R.; Younge, L.; Mawdsley, J.; Beattie, R.M.; Din, S.; Lamb, C.A.; Smith, P.J.; Selinger, C.; Limdi, J.; et al.
Organisational changes and challenges for inflammatory bowel disease services in the UK during the COVID-19 pandemic.
Frontline Gastroenterol. 2020, 11, 343–350. [CrossRef] [PubMed]

10. Perisetti, A.; Gajendran, M.; Boregowda, U.; Bansal, P.; Goyal, H. COVID-19 and gastrointestinal endoscopies: Current insights
and emergent strategies. Dig. Endosc. 2020, 32, 715–722. [CrossRef] [PubMed]

11. Perisetti, A.; Gajendran, M.; Goyal, H. Putative Mechanisms of Diarrhea in COVID-19. Clin. Gastroenterol. Hepatol. 2020, 18,
3054–3055. [CrossRef] [PubMed]

12. Brenner, E.J.; Ungaro, R.C.; Gearry, R.B.; Kaplan, G.G.; Kissous-Hunt, M.; Lewis, J.D.; Ng, S.C.; Rahier, J.F.; Reinisch, W.;
Ruemmele, F.M.; et al. Corticosteroids, But Not TNF Antagonists, Are Associated With Adverse COVID-19 Outcomes in Patients
With Inflammatory Bowel Diseases: Results From an International Registry. Gastroenterology 2020, 159, 481–491.e483. [CrossRef]
[PubMed]

13. Sandborn, W.J.; Danese, S.; D’Haens, G.; Moro, L.; Jones, R.; Bagin, R.; Huang, M.; David Ballard, E.; Masure, J.; Travis, S.
Induction of clinical and colonoscopic remission of mild-to-moderate ulcerative colitis with budesonide MMX 9 mg: Pooled
analysis of two phase 3 studies. Aliment. Pharmacol. Ther. 2015, 41, 409–418. [CrossRef] [PubMed]

14. Din, S.; Kent, A.; Pollok, R.C.; Meade, S.; Kennedy, N.A.; Arnott, I.; Beattie, R.M.; Chua, F.; Cooney, R.; Dart, R.J.; et al. Adaptations
to the British Society of Gastroenterology guidelines on the management of acute severe UC in the context of the COVID-19
pandemic: A RAND appropriateness panel. Gut 2020, 69, 1769–1777. [CrossRef] [PubMed]

http://doi.org/10.1093/ecco-jcc/jjx009
http://www.ncbi.nlm.nih.gov/pubmed/28513805
http://doi.org/10.1136/gutjnl-2019-318484
http://www.ncbi.nlm.nih.gov/pubmed/31562236
http://doi.org/10.1136/bmj.2.4884.375
http://www.ncbi.nlm.nih.gov/pubmed/13182220
http://doi.org/10.1093/ecco-jcc/jjaa053
http://www.ncbi.nlm.nih.gov/pubmed/32170314
http://doi.org/10.1053/j.gastro.2012.08.003
http://www.ncbi.nlm.nih.gov/pubmed/22892337
http://doi.org/10.1136/gutjnl-2012-304258
http://doi.org/10.1053/gast.1996.v110.pm8964395
http://www.ncbi.nlm.nih.gov/pubmed/8964395
http://doi.org/10.1136/gutjnl-2020-321244
http://doi.org/10.1136/flgastro-2020-101520
http://www.ncbi.nlm.nih.gov/pubmed/32874484
http://doi.org/10.1111/den.13693
http://www.ncbi.nlm.nih.gov/pubmed/32281689
http://doi.org/10.1016/j.cgh.2020.06.008
http://www.ncbi.nlm.nih.gov/pubmed/32535231
http://doi.org/10.1053/j.gastro.2020.05.032
http://www.ncbi.nlm.nih.gov/pubmed/32425234
http://doi.org/10.1111/apt.13076
http://www.ncbi.nlm.nih.gov/pubmed/25588902
http://doi.org/10.1136/gutjnl-2020-321927
http://www.ncbi.nlm.nih.gov/pubmed/32513653

	Introduction 
	Materials and Methods 
	Outcomes 
	Statistical Analysis 

	Results 
	Comparison of 2019 and 2020 Cohorts 
	Comparison of Cortiment Treatment Outcomes in 2019 versus 2020 
	Comparison of Prednisolone Results in 2019 versus Cortiment Results in 2020 

	Discussion 
	Conclusions 
	References

