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BACKGROUND & AIMS:
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matory bowel disease question

Most current article
Ulcerative proctitis (UP) refractory to 5-aminosalicylic acid (5-ASA) suppositories is a challenge
to treat, often requiring step up to immunomodulator or biological therapy. Topical tacrolimus
is effective and safe in patients with refractory UP. However, it is not clear how tacrolimus
suppositories fit into in the treatment algorithm of UP.
METHODS:
 We performed a randomized controlled, double-blind study at 8 hospitals in the Netherlands
and Belgium from 2014 through 2017. Eighty-five patients with refractory UP (65% women)
were randomly assigned to groups given once daily tacrolimus suppositories (2 mg; n [ 43) or
beclomethasone (3 mg; n [ 42) for 4 weeks. The primary outcome was clinical response
(decrease in Mayo score of 3 or more). Secondary outcomes included clinical remission,
endoscopic response and remission, adverse events and quality of life. Outcomes were
compared using Fisher’s exact test and Mann-Whitney U test.
RESULTS:
 Proportions of patients with clinical responses were 63% in the tacrolimus group and 59% in the
beclomethasone group (P [ .812); proportions of patients in clinical remission were 46% and
38%, respectively (P[ .638). Proportions of patients with an endoscopic responsewere 68%and
60% in the tacrolimus group and in the beclomethasone group (P [ .636); proportions in
endoscopic remission rates were 30% and 13%, respectively (P[ .092) Median increases in the
inflammatory bowel disease questionnaire scorewere 18.0 in the tacrolimus groupand20.5 in the
beclomethasone group (P[ .395). Adverse event rates did notdiffer significantly between groups.
CONCLUSIONS:
 In a 4-week randomized controlled trial, tacrolimus and beclomethasone suppositories induce
comparable clinical and endoscopic responses in patients with UP refractory to 5-ASA. There
were no significant differences in adverse events rates. Tacrolimus and beclomethasone sup-
positories are therefore each safe and effective treatment options for 5-ASA refractory disease.
EUDRACT 2013-001259-11; Netherlands Trial Register NL4205/NTR4416.
Keywords: IBD; Ulcerative Colitis; Refractory Proctitis; Immune Suppression.
the study.

r: CRP, C-reactive protein; IBDQ, inflam-
naire; UP, ulcerative proctitis.
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What You Need to Know

Background
Achieving timely remission in patients with active
ulcerative proctitis may prevent disease progression.
Topical tacrolimus effectively induces remission in
these patients, but it has not yet been studied versus
an active comparator in a randomized trial.

Findings
Treatment with tacrolimus suppositories was effec-
tive and safe in patients with 5-ASA refractory
proctitis as was the use of beclomethasone suppos-
itories. Both drugs are able to induce remission
within 4 weeks after initiation.

Implications for patient care
Both tacrolimus and beclomethasone suppositories
are viable treatment options for 5-ASA refractory
ulcerative proctitis, and should be considered before
step-up to systemic therapies.
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Up to 40% of newly diagnosed patients with ul-
cerative colitis have disease limited to the rectum

and are considered incident cases of ulcerative proctitis
(UP).1 Adequate therapy for UP may not only be
important for symptom control and quality of life2 but
may also reduce the risk of progression of disease extent.
Epidemiologic and retrospective studies have shown that
in patients with UP progression of disease extent occurs
in 50% of patients,3,4 whereas in retrospective studies
the risk of progression seems to be higher in patients
with persistent or recurrent disease activity.5

The first step in the current treatment scheme for UP
consists of topical mesalamine therapy, usually in sup-
pository form. Although mesalamine has a remission in-
duction rate of 65%,6 maintenance of remission occurs in
only 50% of patients. Current guidelines advise locally
administered corticosteroids in these refractory patients,7

although this therapy induces remission in only 46% of
patients8 and comes with risks of systemic side effects,
such as suppression of the hypothalamic-pituitary-
adrenal axis.9 When UP is refractory to mesalamine and
corticosteroids, step-up to systemically administered
immunosuppressive drugs, such as thiopurines and bi-
ologicals, is recommended in the guidelines.7 However,
robust data regarding these drugs in UP are lacking,
because patients with UP are usually excluded from
clinical trials. Furthermore, the use of these systemically
administered drugs might be associated with side effects
and higher costs, particularly in the case of biological
therapies,10 Therefore, a proven effective topical therapy
will expand the current therapeutic possibilities.

Systemically applied calcineurin inhibitors, such as
ciclosporin and tacrolimus, are already established
therapeutic options for steroid-refractory ulcerative co-
litis.7 Several pilot studies have shown that topical
tacrolimus is a safe and effective induction therapy in
refractory UP, with clinical response rates up to
80%.11,12 Recently, the results of a double-blind, ran-
domized controlled trial were published, showing highly
significant differences between rectal tacrolimus and
placebo at the interim analysis.13 The response and
remission rates were similar to the pilot studies, further
reinforcing the basis of this study. These studies formed
the basis for this randomized controlled trial comparing
tacrolimus suppositories with beclomethasone supposi-
tories for the treatment of patients with mesalamine-
refractory UP.
Materials and Methods

Study Design

A randomized controlled, double-blind multicenter
study was performed in 8 hospitals in Belgium and the
Netherlands from 2014 to 2017. The study protocol was
approved by the institutional review board and ethics
committee of the Erasmus MC University Medical Center
(MEC-2013-300) andby the institutional reviewboards and
ethics committees from each participating site, and all
enrolled patients provided written informed consent. Pa-
tientswere treatedwith suppositories for 4weeks andwere
randomly assigned to either beclomethasone 3 mg once
daily or tacrolimus 2 mg once daily. All study procedures
were conducted in accordance to the Declaration of Hel-
sinki. This trial was registered at the Netherlands Trial
Register (NL4205, NTR4416). All authors had access to the
studydata and reviewed and approved thefinalmanuscript.

Patients

Patients were aged �18 years with endoscopically
proven active UP, with disease activity up to 20 cm
beyond the anal verge. Active disease was defined as
either a Mayo endoscopic severity subscore14 of at least
2, or a histologic inflammation grade (Geboes score15) of
at least 2, regardless of total Mayo score. Additional in-
clusion criteria were either mesalamine-refractory UP
(defined as a failure to at least the use of mesalamine
suppositories of a maximum of 1 g for at least 21 days)
or recurring UP (defined as a relapse within 3 months
after stopping adequate local mesalamine therapy).
Concomitant treatment with oral mesalamine, thio-
purines, methotrexate, or biologicals was allowed if used
at a stable dose for at least 12 weeks before enrollment.

Key exclusion criteria were: signs of bacterial patho-
gens in a stool sample (ie, Clostridium difficile, Salmonella
sp, Shigella sp, Yersinia sp, Campylobacter jejuni), local
inflammatory bowel disease therapy with mesalamine
enemas within 14 days before randomization, any pre-
vious tacrolimus treatment, treatment with topical
beclomethasone 12 weeks before randomization, or any
other steroid use 4 weeks before randomization.
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Additionally, other significant medical issues, such as
poor renal function (estimated glomerular filtration rate
<30 mL/min), poor liver function, leucopenia, and
thrombopenia, were reasons for ineligibility. Finally,
pregnant or lactating women were excluded.

Randomization and Blinding

Randomization was performed centrally by an inde-
pendent clinical research bureau. Participating sites were
to fax or e-mail a request for randomization, which
would then be provided within 24 hours of the request.
Randomization occurred per study site, using a 1:1
randomization schedule with various block sizes. To
ensure blinding, the investigational drugs were custom
made for this trial and were of identical appearance and
weight (Tiofarma BV, Oud-Beijerland, the Netherlands).
Patients, treating physicians, endoscopists, and in-
vestigators remained blinded throughout the study.
Tacrolimus serum levels were centrally measured during
the study and were thus unavailable to the investigators.

Study Procedures

After providing written informed consent, a screening
period of up to 2 weeks before randomization started.
During this period the index endoscopy had to be per-
formed, confirming the key inclusion criterion of active
proctitis as described previously. Additionally, baseline
laboratory tests and stool cultures were performed to
ensure eligibility. On eligibility, patients visited the study
site for baseline clinical activity measurements and sub-
sequently the study drugs were provided to the patients.
Follow-up visits occurred after 2 and 4weeks of treatment.
During these visits adverse events were registered, drug
accountability was performed, and blood samples were
acquired. Additionally, a second clinical and endoscopic
evaluation was scheduled after 4 weeks of treatment.

Outcome Measures

Clinical activity was measured using the Mayo score14

(Supplementary Materials), which consists of 3 clinical
variables and 1 endoscopic variable, all rated from 0–3.
The total score therefore varies between 0 and 12, with a
higher score indicating more severe disease. Addition-
ally, histologic inflammation was graded using the
Geboes score, which ranges from 0 (structural changes
only) to 5 (erosions or ulcers).15 Grades 0 and 1 are
considered remission, whereas grades 2–5 are consid-
ered active disease.

The primary outcome of this study was clinical
response after 4 weeks of treatment, defined as an ab-
solute decrease in Mayo score of �3 points, with a
relative decrease of �30% of the total score and at least
�1 point decrease in the rectal bleeding subscore or an
absolute rectal bleeding subscore of 0 or 1.
Secondary outcomes were combined clinical and
endoscopic remission. Clinical remission was defined as
a Mayo score �2, and endoscopic remission as no visible
inflammation (ie, Mayo subscore 0). Additional second-
ary outcomes were endoscopic response, defined as a
decrease in Mayo subscore of �1 and/or a decrease in
extent of inflammation of �5 cm, changes in histologic
inflammation grade, changes in C-reactive protein (CRP)
and leucocyte counts, adverse events, and quality of life
using the Dutch version of the inflammatory bowel dis-
ease questionnaire (IBDQ).16

Statistical Analyses

A power analysis was performed using Pearson chi-
square test for 2 proportions. Under the assumptions
of a 50% response rate for topical steroids and 80%
response rate for topical tacrolimus, and with a 1-sided
alpha of 0.025, >80% power could be achieved with
40 patients in each arm. To account for possible loss to
follow-up, it was decided to include an additional 10% of
patients, resulting in a total of 88 study patients.

For the statistical analysis the IBM SPSS Statistics for
Windows, Version 24.0 (Armonk, NY) was used.
Descriptive statistics were used to summarize the data.
Medians with the range were calculated for continuous
data and percentages were calculated for categorical data.

Apart from missing data, no adjustment for con-
founders was performed. Categorical data in unrelated
groups were compared by the Fisher exact test, and cat-
egorical data in related groups were analyzed by McNe-
mar test. The Mann-Whitney test was used to compare
continuous data. For paired test, the paired sample Stu-
dent t test was used. Correlations were assessed using
Spearman rho. For all these results, 1- or 2-sided (as
appropriate) P values < .05 were considered significant.
Analyses were performed according to both intention to
treat and per protocol principles. Because there were no
meaningful differences between these analyses, the per
protocol results were reported in this manuscript.

As for missing data, only missing data in the IBDQwere
imputed. At baseline, imputation was only performed if up
to 3 missing subscores were present and no more than 1
subscore was missing from the “systemic symptoms” or
“social functioning” domains, because these domains
consist of only 5 questions. In case of a missing subscore,
the lowest possible score (1 point) was imputed. For the
IBDQ atWeek 4, missing values were carried forward from
baseline where available, or similarly imputed.

Results

Patient Characteristics

Between February 2014 and November 2017, a total
of 88 patients were enrolled in this study. However, 1
patient was subsequently excluded because of protocol



Table 1. Baseline Characteristics

Tacrolimus
(n ¼ 43)

Beclomethasone
(n ¼ 42)

Female, n (%) 27 (62.8) 28 (66.7)
Age, y (median, range) 39.6 (18.3–75.1) 43.2 (18.6–76.4)
Disease duration, y (median,

range)
5.8 (0.3–36.7) 7.4 (0.3–47.8)

Concomitant medication use,
n (%)

Oral mesalamine 15 (34.9) 24 (57.1)
Immunomodulators 10 (23.3) 6 (14.3)
Biologicals (anti-TNF n ¼ 8;

vedolizumab n ¼ 1)
4 (9.3) 5 (11.9)

Smoking status, n (%)
Current 4 (9.3) 5 (11.9)
Former 17 (39.5) 19 (45.2)
Never smoked 21 (48.8) 17 (40.5)

Total Mayo score (median,
range)

7 (3–12) 7 (3–12)

Mayo endoscopic subscore,
n (%)
0 0 (0) 0 (0)
1 4 (9.3) 2 (4.8)
2 26 (60.5) 29 (69.0)
3 13 (30.2) 11 (26.2)

Disease extent, cm (median,
range)

10 (2–20) 13 (1–20)

C-reactive protein (median,
range)

2.5 (0.3–248.0) 2.0 (0.0–44.0)

IBDQ (median, range) 146 (91–211) 145 (87–210)

IBDQ, inflammatory bowel disease questionnaire; TNF, tumor necrosis factor.
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violations (on monitoring, concomitant use of cortico-
steroids was discovered). Additionally, 2 patients were
excluded because of low Mayo scores at baseline,
resulting in 85 patients for per protocol analysis
(Supplementary Figure 1). In total, 43 patients received
tacrolimus and 42 received beclomethasone (Table 1).
Fifty-seven patients were female (64.7%), median age
was 42.3 years (range, 18.3–76.4 years), and median
disease duration was 7.0 years (range, 0.25–47.83
years). Concomitant medication included oral mesal-
amine in 39 patients (45.9%), immunomodulators in 16
patients (18.8%), and biologicals in 9 patients (10.6%).
The available data are also summarized in
Supplementary Figure 1. The study ended after the last
follow-up visit from the last patient, in December 2017.

Clinical Response

In the tacrolimus group, the median baseline Mayo
score was 7 (range, 3–12); in the beclomethasone group
the median baseline Mayo score was also 7 (range,
3–12).

After 4 weeks of treatment, in the tacrolimus group
22 out of 35 patients (62.9%) achieved the primary
outcome of clinical response, compared with 22 out of 37
(59.5%) patients in the beclomethasone group, a
nonsignificant difference (P ¼ .812) (Figure 1A).
At the end of the study, in the tacrolimus group the
median Mayo score decreased to 3 (range, 0–12; median
change, -3.0 points) and in the beclomethasone to 3
(range, 0–11; median change, -3.5 points; P ¼ .638).

The secondary outcome of clinical remission was
achieved in 16 of 35 patients (45.7%) in the tacrolimus
group and 15 of 39 patients (38.5%) in the beclome-
thasone group, which was not a statistically significant
difference (P ¼ .638) (Figure 1B).
Endoscopic Response

At baseline, 39 patients (90.7%) in the tacrolimus
group and 40 patients (95.3%) in the beclomethasone
group had moderate or severe disease activity. The
remaining patients had mild endoscopic disease activity,
but were included because of severe histologic inflam-
mation. Median baseline disease extent was 10 cm
(2–20) in the tacrolimus group and 12 cm (1–20) in the
beclomethasone group.

At the end of the study, endoscopic response was
achieved in 25 of 37 patients (67.6%) in the tacrolimus
group and 24 of 40 (60.0%) patients in the beclome-
thasone. This difference was not statistically significant
(P ¼ .636) (Figure 1C).

The difference in endoscopic remission rate was not
significantly different (P ¼ .092), with remission occur-
ring in 11 of 37 patients (29.7%) in the tacrolimus group
and in 5 of 40 patients (12.5%) in the beclomethasone
group (Figure 1D). The change in length of inflamed
colon was also not significantly different between both
groups (P ¼ .139).
Histologic Response

The baseline biopsies showed a median inflammation
grade of 3 (range, 1–5) in the tacrolimus group and 4
(range, 0–5) in the beclomethasone group. At the end of
the study, the median inflammation grade decreased to 2
(range, 0–5) for both groups. Histologic remission was
seen in 11 tacrolimus patients (40.7%) and 8 beclome-
thasone patients (27.6%), which was not a statistically
significant difference (P ¼ .299).
Biochemical Parameters

At the start of the study, the median CRP levels in the
tacrolimus and beclomethasone groups, respectively,
were 2.5 (range, 0.3–248.0) and 2.0 (range, 0.0–44). At
the end of the study the medians were, respectively, 2.0
(range, 0.3–31.0) and 1.6 (range, 0.0–17.0), which was
not significantly different (P ¼ .554).

Median leucocyte counts at baseline in the tacrolimus
and beclomethasone groups, respectively, were 7.2
(range, 2.7–13.5) and 6.9 (range, 3.0–10.2). After 4
weeks, the medians, respectively, changed to 7.5 (range,



Figure 1.Main study re-
sults. (A) Proportion of
patients with a clinical
response. (B) Proportion of
patients with clinical
remission. (C) Proportion
of patients with endo-
scopic response. (D) Pro-
portion of patients with
endoscopic remission.
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2.8–13.4) and 7.3 (range, 3.0–11.7), which was also not
significantly different (P ¼ .476).
Quality of Life

At the start of the study, the median IBDQ scores for
the tacrolimus and beclomethasone groups were 147
(range, 91–211) and 145 (range, 87–210), respectively.
After treatment, the median increases in IBDQ scores
were 18 (range, -18 to 93) and 20.5 (range, -13 to 71),
leading to median IBDQ scores of 175 (range, 57–214)
and 165 (range, 80–214), for the tacrolimus and beclo-
methasone groups, respectively, which was not signifi-
cantly different (P ¼ .733).
Additionally, changes in the IBDQ were significantly
correlated with changes in the total Mayo score (R2 ¼
0.151; P < .001), endoscopic severity (R2 ¼ 0.104; P ¼
.007), and endoscopic disease extent (R2 ¼ 0.164; P <
.001), but not to changes in CRP, leucocyte count, or
histologic inflammation grade (P ¼ .766, .575, and, .108,
respectively).
Tacrolimus Levels and Adverse Events

Sixty-two tacrolimus levels were available from 37 of
tacrolimus-treated patients. The mean tacrolimus level
was 4.2 � 3.4 mg/L (range, 0.0–13.6) at Week 2 and 2.7
� 2.8 mg/L (range, 0.0–12.8) at Week 4. Although
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tacrolimus levels did not represent trough levels, 46 of
the levels (74.2%) were undetectable or subtherapeutic
(<5 mg/L). The remainder were within the low thera-
peutic range (5–20 mg/L). There was no correlation be-
tween tacrolimus levels and clinical and endoscopic
outcome.

Forty-eight adverse events were reported that were
judged to be at least possibly related to the study drugs
(Table 2). Eighteen adverse events occurred in 14 pa-
tients (33.3%) of the beclomethasone group, whereas 29
events were seen in 21 patients (48.8%) in the tacroli-
mus group, which was not significantly different (P ¼
.188). Within the tacrolimus group, serum tacrolimus
levels were not associated with the occurrence of
adverse events (P ¼ .611).

No serious adverse events were reported; neverthe-
less, 1 patient discontinued the study because of an
adverse event possibly related to the study drug. Spe-
cifically, this patient was randomized to tacrolimus and
developed a clostridium infection after 2 weeks.

Discussion

In this randomized controlled trial comparing tacro-
limus suppositories with beclomethasone suppositories
as induction therapy for mesalamine-refractory UP, no
superiority of tacrolimus was shown over beclometha-
sone. After 4 weeks of treatment, clinical and endoscopic
response (62.9% vs 59.9% and 67.6% vs 60%) and
clinical and endoscopic remission (45.7% vs 38.5% and
29.7% vs 14.5%) were equal.

Thus, both study drugs managed to induce clinical
and endoscopic response in most patients. Furthermore,
both treatments resulted in improvements in histologic
inflammation and quality of life. Adverse event rates
were similar in both groups.
Table 2. Adverse Events

Tacrolimus Beclomethasone Both

Abdominal pain/worsening
of symptoms

3 3 6

Arthritis 0 1 1
Perianal effects (burning/

itching/hemorrhoid/
fissure)

9 3 12

Clostridium infection 1 0 1
Cytomegalovirus 1 0 1
Nausea/dizziness/weakness 2 1 3
Skin (flushing, erythema,

itchiness)
3 4 7

Flatulence 5 2 7
Headache 2 1 3
Rectal urgency 1 0 1
Night sweats 1 0 1
Palpitations 1 1 2
Upper airway infection 0 2 2
Total 29 18 47
To our knowledge, this is the first head-to-head
controlled trial examining the effects of tacrolimus and
beclomethasone suppositories in patients with ulcerative
colitis. The clinical response and remission rates of 60%
and 40%, respectively, are comparable with the rates of
other topical corticosteroids,9 although some of these
studies examined a combination of patients with UP and
patients with left-sided disease.17,18

Topical tacrolimus has been investigated in only few
studies. When comparing our study with the randomized
controlled trial of Lawrance et al,13 certain differences in
the reported outcomes warrant consideration. In their 8-
week trial comparing rectal tacrolimus with placebo in
patients with therapy-refractory UP, they observed a
clinical response rate of 73%. Our 4-week study finds a
somewhat lower clinical response rate of 62.9% in the
tacrolimus group, and finds no statistically significant
difference when compared with another active drug. The
clinical remission rates are more similar, with Lawrance
et al13 reporting 45% and our study finding 45.7%.
However, mucosal healing (defined in their study as an
endoscopic Mayo score of 0 or 1) was reported in 73% of
their patients, whereas using this criterium it was seen in
only 58% of tacrolimus-treated patients in our study.

Possible explanations for the differences in clinical
response rate and mucosal healing are the differences in
baseline characteristics between the patients of these 2
studies. Specifically, we had a greater proportion of fe-
male patients, had more current smokers, and patients
used more concomitant immunosuppressive and bio-
logical drugs. This may reflect more refractory disease in
the patients enrolled in our trial, because current
guidelines recommend the use of these agents only for
refractory UP.

A notable difference between our study and Law-
rance et al13 is a shorter treatment duration (4 weeks
compared with 8 weeks). Additionally, Lawrance et al13

used a different treatment regimen, consisting of twice-
daily rectally applied ointment with a total daily dose
of 3 mg of tacrolimus. In our study we decided to use
once-daily suppositories containing only 2 mg of tacro-
limus, based on our previous phase 1 study.11 In that
study, low but measurable serum levels of tacrolimus
were found with the use of once-daily 2-mg tacrolimus
suppositories. Thus, to prevent systemic exposure to
higher tacrolimus levels, the same dose was used in our
current study. Concerning serum tacrolimus levels,
Lawrance et al13 also find measurable serum levels, and
similar to our study, they find no correlation between
serum levels and efficacy or adverse events. Of note, the
tacrolimus serum levels in our study do not represent
true trough levels; nevertheless, most tacrolimus levels
were subtherapeutic. Therefore, the true tacrolimus
trough levels would probably be even lower than
currently measured. These differences in treatment
duration, regimen, and patient characteristics may partly
explain the differences seen between these studies in the
reported clinical response and mucosal healing rates.
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No serious adverse events were reported during the
study period, and only a single adverse event, possibly
related to the study drugs, caused patients to discontinue
the study. Nevertheless, mild adverse events, particularly
perianal itching and burning, were frequently reported,
more often in patients treated with tacrolimus.

Systemically applied calcineurin inhibitors are
already approved for use in steroid-refractory acute se-
vere ulcerative colitis.7 The optimal position of topical
tacrolimus within the step-up scheme for treatment of
UP is currently unclear. Topical mesalamine is the first-
line therapy for patients with UP because of the
robustly proven efficacy and side effect profile. Given the
results of our study and of previous studies, using either
topical tacrolimus or topical corticosteroids as the sec-
ond step in UP therapy seems safe and viable options,
and both therapies should be considered before step-up
to immunomodulators or biologicals.

Despite the randomized controlled and triple blinded
design, there are limitations to this study. First, patients
were mostly enrolled in tertiary centers. This may have
resulted in the inclusion of patients with more severe
disease than seen in general clinical practice.

Second, the inclusion criteria of our study were pri-
marily based on the presence of endoscopic disease ac-
tivity. Although this was intended to ensure objective
disease activity at the start of the study, some of the
included patients had surprisingly low Mayo scores at
inclusion. These low baseline scores may have reduced
the number of patients who could achieve the predefined
3-point decrease in the Mayo score to achieve the pri-
mary outcome of clinical response, thus resulting in a
study with less power than initially designed.

Third, this study only examined an induction treat-
ment period of 4 weeks, thus the value of a longer in-
duction period or (intermittent) maintenance therapy
remains unclear. Initially, a study period of 8 weeks was
considered, but because of concerns regarding side ef-
fects related to long-term rectal corticosteroid therapy a
4-week study period was chosen.

In summary, among mesalamine-refractory patients
with UP, the use 4 weeks of tacrolimus suppositories was
not superior to treatment with beclomethasone supposi-
tories. Furthermore, no significant differences between
tacrolimus and beclomethasone were seen regarding the
secondary outcomes and both treatments seem to be safe.
Therefore, both tacrolimus suppositories and beclome-
thasone suppositories seem to be viable treatment options
for mesalamine-refractory disease. Topical treatment with
tacrolimus should be considered before step-up to thio-
purines or biologicals in mesalamine-refractory UP.
Supplementary Material

Note: To access the supplementary material accom-
panying this article, visit the online version of Clinical
Gastroenterology and Hepatology at www.cghjournal.org,
and at https://doi.org/10.1016/j.cgh.2019.09.049.
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ol frequencya

0 ¼ normal number of stools for this patient
1 ¼ 1–2 stools more than normal
2 ¼ 3–4 stools more than normal
3 ¼ 5 or more stools than normal

tal bleedingb

0 ¼ no blood seen
1 ¼ streaks of blood with stool less than half the time
2 ¼ obvious blood with stool most of the time
3 ¼ blood alone passed

ings of flexible proctosigmoidoscopy
0 ¼ normal or inactive disease
1 ¼ mild disease (erythema, decreased vascular pattern, mild friability)
2 ¼ moderate disease (marked erythema, absent vascular pattern, friability, erosions)
3 ¼ severe disease (spontaneous bleeding, ulceration)

sician’s global assessmentc

0 ¼ normal
1 ¼ mild disease
2 ¼ moderate disease
3 ¼ severe disease

pted from reference 14.
h patient served as his or her own control subject to establish the degree of abnormality of the stool frequency.
daily bleeding score represented the most severe bleeding of the day.
physician’s global assessment acknowledged the other criteria; the patient’s daily record of abdominal discomfort and general sense of well-being; and other

ervations, such as physical findings and the patient’s performance status.



Supplementary Figure 1. CONSORT flow diagram of screened and included patients, and available study data per timepoint.
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