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Ustekinumab is effective in biological refractory Crohn’s
disease patients-regardless of approval study selection
criteria
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Department of Internal Medicine I, University Hospital Tiibingen, Tiibingen, Germany

Background/Aims: Ustekinumab is effective in active Crohn’s disease. In a retrospective study, we assessed the clinical out-
come in nonresponders to anti-tumor necrosis factor therapy, and/or conventional therapy and/or the a4p7-integrin inhibitor
vedolizumab. As approval study populations do not always reflect the average “real world” patient cohort, we assessed weather
patients who would not have qualified for approval studies show similar outcomes. Methods: Forty-one patients with mild to
severe active Crohn’s disease were treated with ustekinumab (intravenous 6 mg per kg/body weight) followed by subcutane-
ous ustekinumab (90 mg) at week 8. Depending on the clinical response maintenance therapy was chosen every 8 or 12 weeks.
Clinical response was defined by Crohn’s Disease Activity Index (CDAI) decline, decline of stool frequency or clinical improve-
ment. Inclusion criteria for approval studies were assessed. Results: The 58.5% (24/41) showed clinical response to ustekinum-
ab. The 58.3% of this group (14/24) achieved clinical remission. Clinical response correlated significantly with drop of stool fre-
quency and improvement of CDAI score. The 39 out of 41 patients had no side effects and we observed no serious infections.
About a third of our patients would not have met ustekinumab approval study criteria. However, patients who did not meet
study criteria showed clinical improvement numerically in the same range compared to patients who would have qualified for
approval studies. Conclusions: Ustekinumab is effective, safe and well tolerated in a highly therapy refractory patient cohort.
Even though a reasonable number of patients did not meet ustekinumab approval study criteria, approval study results seem to
be representative to the overall patient cohort. (Intest Res 2019;17:340-348)
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INTRODUCTION nal tract can be affected being characterized by periods of ac-

tivity and remission.”*

Crohn’s disease (CD) is a chronic IBD mediated by different
factors such as genetics, environment (e.g, food and smoking)
and changes of gut microbiota-host interactions, altered by
defects in the innate immune system of the gut."” Typically
transmural lesions are observed and the whole gastrointesti-
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The 0.3 to 20.1 cases per 100,000 persons in North America
and 0.3 to 12.7 cases per 100,000 in European countries are af-
fected by CD.” Especially in newly industrialized countries with
Western lifestyle the incidence is rising in the past decade.’ In
these lines nutritional factors like high intake of polysatured
fat or low levels of vitamin D might increase the risk of devel-
oping IBD.” Furthermore lifestyle dysbalances like disturbed
sleep, stress and low physical activity are associated with a
higher risk of CD,*"" and vice versa, psychological issues like
anxiety and quality of life are often affected by CD."

Current approved therapies for induction and maintenance
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of CD are corticosteroids, thiopurines, and biologicals includ-
ing anti-TNF-antibodies, anti-integrin-antibodies like vedoli-
zumab accomplished by the anti-interleukin 12 (IL-12) and
IL-23 antibody ustekinumab." Biologicals like anti-TNF agents
(e.g., infliximab and adalimumab) are safe and effective but
there is a significant rate of primary and secondary nonresponse
affecting about 36% to 40% of patients.”"* Also the anti-integ-
rin-antibody vedolizumab leads to sustained clinical remis-
sion in 27.7% of anti-TNF nonresponders at week 52 among
patients who responded to vedolizumab induction at week
6."° Despite this significant progress in treatment options for
IBD, about 50% of CD patients need to be operated within 10
years of diagnosis and nearly 25% undergo a second opera-
tion within 5 years after first surgery.' Therefore, there is a tre-
mendous medical need for development of further effective
and safe drugs.""*'

In the past years it came apparent, that an abnormal high
IL-12 and IL-23 production might be one of the core inflam-

*2'Tn these lines ustekinu-

matory pathways activated in CD.
mab (STELARA®), a monoclonal antibody against the com-
mon p40 subunit of IL-12 and IL-23, was approved for the treat-
ment of patients with moderate to severe active CD in 2016
(United States) and 2017 in Europe.”

The approval was based on a phase IIb study (CERTIFI) and
phase III study (UNITI), showing effectiveness of ustekinum-
ab in induction and maintenance of remission in anti-TNF re-
fractory and anti-TNF naive CD patients. However, clinical ex-

d***" Furthermore,

perience outside these studies is still limite
in daily clinical care we often treat patients with biologicals
like ustekinumab who would not have qualified for the above-
mentioned approval studies. Those patients would not have
met inclusion/exclusion criteria for various reasons. One com-
mon reason is, e.g, the CDAI range of therapy refractory pa-
tients which is often above or below the selection range of stud-
ies, despite clinical CD activity and need for therapy.

Therefore, the purpose of our retrospective analysis was to
assess the clinical outcome in a selected, difficult to treat, ter-
tiary care center patient group treated with ustekinumab, se-
lected for therapy independent of phase II/11I study inclusion
criteria in a real-world setting. Finally, we evaluated potential
markers of response including CRP, CDAI and hemoglobin
(Hb) values.

METHODS

We performed a retrospective analysis of patients with CD who
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have been treated with ustekinumab at the University Hospi-
tal Tiibingen. The study was approved by the ethic committee
of the University of Tiibingen (approval No. 687/2012B01).
Written informed consents were obtained. A group of 41 pa-
tients (>18 years) with mild to severe active CD (CDAI score,
93-775) who had either lost response or were intolerant to ei-
ther conventional therapy (e.g, steroids, azathioprine, and
methotrexate; n =32), vedolizumab (n=10) or TNF-o-antagonists
(with or without vedolizumab therapy before; n=37) were
treated with ustekinumab. Concomitant therapies with stable
doses of azathioprine, methotrexate or steroids were permit-
ted. Key inclusion criteria included diagnosis of CD >6 months
before screening,

Therapy algorithm was intravenous treatment (6 mg/kg/body
weight) at week 0 followed by subcutaneous ustekinumab (90
mg) at week 8. Depending on the clinical response patients
were then either stopped or received maintenance therapy
every 8 or 12 weeks (decision drawn by clinical observation,
in terms of clinical response and patient well-being).

1. Data Collection

Baseline data were sex, age, weight, duration of disease, CRP -
values, CDAI, prior medication, failure of previous treatment
(any immunomodulatory drug, TNF-antagonist, failure crite-
ria, primary/secondary nonresponse) (Tables 1, 2).

Date of first ustekinumab application, concomitant medica-
tions, adverse events and the reason for discontinuation (in-
tolerance, loss of response) were documented. Before starting
therapy with ustekinumab Hb-values, CRP, CDAI and clinical
assessment were documented.

2. Criteria for Clinical Response and Reason for
Discontinuation of Ustekinumab

Clinical response was defined by either CDAI decline of more
than 100 points, decline of stool frequency or clinical improve-
ment as reported by patients (well-being) and physician’s glob-
al assessment. Clinical remission was defined as CDAI score
of less than 150 points (for patients whose CDAI was above
before therapy). Three patients were treated with ustekinum-
ab even though they had a CDAI score <150 defined as remis-
sion. These patients were treated with ustekinumab because
they lost response or became intolerant to their previous bio-
logical therapy (1 vedolizumab or 2 TNF-o-antagonists) and
were early changed in a status of clinical remission, before ex-
erting flare up (1/3 bridged with steroid use). In these patients,
response was defined, e.g., as further clinical improvement

341



Sadik Saman, et al. * Ustekinumab efficacy in real life CD

Table 1. Baseline Characteristics of Patients with Remission (CDAI
<150) and Mild Disease Activity (CDAI 151-220) before Applica-
tion of Ustekinumab

Characteristic Value (n=13)
Sex
Male 10(77)
Female 3(23)
Mean age (yr) 36.3
Median weight (kg) 64.0
Mean duration of disease (yr) 11.1
Median CRP (mg/dL) (n=11)° 0.8
CRP level at baseline®
<0.5 mg/dL 4(31)
>0.5 mg/dL 7 (54)
CDAI at baseline
<150 3(23)
151-220 10 (77)
CD drugs at baseline
Aminosalicylate drug 2 (15)
Glucocorticoid 5(38)
Failure of previous treatment
Any immunomodulatory drugs 11 (85)
Anti-TNFs at baseline
1 10 (77)
>1 1(7)
Anti-TNF+vedolizumab at baseline 2 (75)
Failure criteria met
Primary nonresponse 5(38)
Secondary nonresponse within 8 months 0
Unacceptable side effects 1(7)
Stoma 3(23)

Values are presented as number (9%).
*Normal CRP level was defined as <0.5 mg/mL

(stool frequency and abdominal pain) or maintenance of pre-
vious remission. In all patients’ criteria for discontinuation
were primary nonresponse (nonresponse 8 weeks after the
first application), secondary nonresponse (initial response
during maintenance therapy turned to loss of response) or in-
tolerance.

3. Statistics

The presented graphs were generated using GraphPad Prism
version 7 (GraphPad Software Inc., La Jolla, CA, USA). Statis-
tical significance was assessed performing the paired #-test.
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Table 2. Baseline Characteristics of Patients with Moderate to Se-
vere Disease Activity (CDAI >221) before Application of Ustekinumab

Characteristic Value (n=28)
Sex
Male 9(32)
Female 19 (68)
Mean age (yr) 355
Median weight (kg) 65.0
Mean duration of disease (yr) 14.3
Median CRP (mg/dL) (n = 24)° 13
CRP level at baseline®
<0.5 mg/dL 9(32)
>0.5 mg/dL 15 (53)
CDAI at baseline
221-450 25 (89)
> 450 3(Mm)
CD drugs at baseline
Aminosalicylate drug 5(18)
Glucocorticoid 10 (36)
Failure of previous treatment
Any immunomodulatory drugs 27 (96)
Anti-TNFs at baseline
1 11 (39)
>1 9(32)
Anti-TNF+vedolizumab at baseline 8 (29)
Biologicals naive 3(1)
Failure criteria met
Primary nonresponse 9(32)
Secondary nonresponse within 8 months 3 (M)
Unacceptable side effects 1(3)
Stoma 1(3)

Values are presented as number (%).
*Normal CRP level was defined as <0.5 mg/mL

P-values <0.05 were considered to be statistically significant.

RESULTS

1. Patient Characteristics

In total 41 patients with mild to severe CD activity were treat-
ed with ustekinumab from December 2016 to July 2018. The
38 out of 41 of the patients (92.7%) had been treated with im-
munomodulatory drugs before initiation of ustekinumab. The
10 out of 41 of the patients (24.4%) received at least one anti-
TNF-antibody and vedolizumab before. The 28 out of 41 of the
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patients (68.3%) had been treated with 1 anti-TNF antibody
and 10 with 2 or 3 anti-TNFs (24.4%) before start of ustekinum-
ab (Tables 1, 2). The 15 out of 41 of the patients (36.6%) had
concomitant therapy with glucocorticoids before application
of ustekinumab. Only 3 out of 41 patients (7.3%) were biologi-
cal naive (Tables 1, 2).

The 21 out of 41 of the patients (51.2%) were female. At the
time-point of ustekinumab initiation median age of the patients
was 35.9 years with a mean disease duration of 13.2 years. In
35 out of 41 patients (85.4%) CRP values were available before
initiation of ustekinumab and the median serum level was 1.6
mg/dL (normal <0.5 mg/dL). All clinical characteristics of the
patients are listed in Tables 1 and 2.

2. Clinical Response to Ustekinumab Therapy

The observational period of the patients was 8 months after
the first application of ustekinumab. The 14 out of 41 of the pa-
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A (8]

24 PR
(58.5%)

14 Remission
(58.3%)

14 PNR
(34.1%)

10 Response
(41.7%)

3 SNR (7.3%)

Primary response/nonresponse Characterization of primary responders
(n=41) (n=24)

Fig. 1. Overall response and nonresponse towards ustekinumab.
Shown are proportion of responders and nonresponders (A) and
the characterization of primary responders (B). Clinical response
was defined by either CDAI decline of more than 100 points, im-
provement as reported by patient's well-being and physicians glob-
al assessment. Clinical remission was defined as CDAI score of less
than 150 points. PR, primary response; PNR, primary nonresponse;
SNR, secondary nonresponse (response that was not maintained).
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Fig. 2. Follow-up of hemoglobin, stool frequency, CDAI, and CRP levels during treatment with ustekinumab. The graphics show the devel-
opment of hemoglobin (A), stool frequency (B), CDAI (C), and CRP (D) during treatment with ustekinumab in the primary responder group
from week O (vefore 1. application) to week 32 (after 3. application). Dotted line in panel C represents the threshold of flare-ups (CDAI
score >220). Dotted line in panel D represents normal CRP value <0.5 mg/dL. Statistical relevance of the results was assessed perform-
ing the paired t-test. P<0.05 was considered to be statistically significant. *P<0.05, *P<0.01, °P<0.001, “P<0.0001.
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tients (34.1%) did not benefit from ustekinumab therapy (pri-
mary nonresponders) and in 3 cases initial response (7.3%)
turned to a secondary nonresponse with increase of diarrhea
frequency or/and abdominal pain (Fig. 1A).

Vice versa patients (24/41, 58.5%) responded to ustekinum-
ab throughout the first 3 applications (primary responders)
(Fig. 1A). Fourteen of these primary responders (58.3%; 34.1%
of total population [14/41]) showed clinical remission (CDAI
<150) and 10 (41.7%; 24.4% of total population [10/41]) devel-
oped clinical response (CDAI decline of more than 100 points,
decline of stool frequency or clinical improvement defined by
patients well-being and physicians observations) (Fig. 1B).

3. Development of Clinical Parameters in Primary

Ustekinumab Responders
A significant increase of Hb-values could be observed after the
first application of ustekinumab (n=21; P=0.018) (Fig. 2A). In
3 responders there were no Hb results available before start-
ing therapy.

Also decline of stool frequency correlated positively with re-
sponse after first (n=23; P=0.0016), second (n=23; P=0.0001)
and third application (n=23; P=0.0002) (Fig. 2B). A significant
effect was detected in CDAI decline after first (n=24; P=0.0001),
second (n=24; P=0.0001) and third application (n=24; P=
0.0001), too (Fig. 2C).

After application of ustekinumab CRP levels were available
in 19 responders after first, in 21 after the second and in 18 after

A (5]

28 Anti-TNF
(68.3%)

10 Vedo+
anti-TNF (24.4%)

3 Naive (7.3%)

Total population

14 PR
(509%)

12 PNR
(42.9%)

2 SNR (7.1%)

Prior anti-TNF therapy
(h=41) (no vedolizumab)
(n=28)
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the third application. However, there was no significant change
in CRP levels after first (n=17; P=0.2114), second (n=16; P=
0.173) and third application (n=13; P=0.092) (Fig. 2D).

4. Ustekinumab Outcome by CRP-level (Normal Group
vs. Elevated Group)

To further evaluate the prognostic value of baseline CRP lev-

els, we investigated CRP-levels in 35 out of 41 of our patients,

where CRP levels were available at baseline, before applica-

tion of ustekinumab. Normal CRP levels are defined as <0.5

mg/dL in our clinical laboratory.

The 13 out of 35 had normal CRP-levels at baseline. The 69%
of these patients had a primary response to ustekinumab, 23%
showed primary nonresponse and 8% presented with second-
ary nonresponse during therapy with ustekinumab. In the ele-
vated group (22/35), 41% of these patients showed a primary
response, whereas 50% had a primary nonresponse and 9%

Table 3. Response to Ustekinumab with Respect to CRP-Level at
Baseline (n=35)

Normal group Elevated group
(CRP <0.5 mg/dL, (CRP >0.5 mg/dL,

n=13) n=22)
Primary response 9 (69) 9 (41)
Primary nonresponse 3(23) 11 (50)
Secondary nonresponse 1(8) 2(9)

Values are presented as number (%).

2 Response
/ (25%)

12 Remission
(75%)

Characterization of responders
(prior anti-TNF/no vedolizumab)
(n=14)

Fig. 3. Response with respect to prior biological treatment. (A) Depicts the proportions of response with respect to prior biological treat-
ment. Patients who had not been treated with a biological were defined as biological naive. (B) Focuses on patients with prior anti-TNF
therapy. (C) Depicts response and remission of the primary responders. Clinical response was defined by either CDAI decline of more than
100 points, improvement as reported by patient's well-being and physicians global assessment. Clinical remission was defined as CDAI
score of less than 150 points. PR, primary response; PNR, primary nonresponse; SNR, secondary nonresponse (response that was not

maintained).
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developed a secondary nonresponse (Table 3). Therefore, pa-
tients with normal CRP-values had a higher probability of re-
sponding to ustekinumab in our patient cohort.

5. Clinical Outcome in Anti-TNF Refractory Patients
(Anti-integrin Antibody Naive)

Of the 41 patients, 28 (68.3%) had been treated with at least
one anti-TNF-antibody at baseline (Fig. 3A). In this group about
half of the patients (12/28) were primary nonresponders to
ustekinumab and 2 of the patients (7.1%) developed second-
ary nonresponse to ustekinumab (Fig. 3B). Vice versa (14/28)
were primary responders. Characterizing these primary re-
sponders, we could observe that 75% (12/14) achieved clinical
remission (CDAI <150) versus 2 patients with only a clinical
response (Fig. 3C).

6. Clinical Outcome of Anti-integrin/anti-TNF
Pretreated Patients

Ten of the patients (10/41, 24.4%) had been treated with ve-
dolizumab and at least one anti-TNF antagonist before initia-
tion of ustekinumab. Seven of these patients (70%) showed a
primary response, 2 nonresponse (20%) and 1 secondary non-
response (10%) after 3 months (Fig. 4A). The 3 out of 7 of the
responder (42.9%) in this group achieved clinical remission
(Fig. 4B).

A

7PR 4 Response
(70%) (57.1%)

2 PNR 3 Remission
(20%) (42.9%)

1 SNR (10%)

Prior anti-TNF+vedolizumab Characterization of responders
(n=10) (prior anti-TNF+vedolizumab treatment)
(h=7)

Fig. 4. Response with respect to prior therapy with vedolizumab
and anti-TNF. (A) Shows response rate with respect to prior ther-
apy with vedolizumab and anti-TNF and (B) characterizes the re-
sponders of this group. Clinical response was defined by either
CDAI decline of more than 100 points, improvement as reported
by patient's well-being and physicians global assessment. Clinical
remission was defined as CDAI score of less than 150 points. PR,
primary response; PNR, primary nonresponse; SNR, secondary
nonresponse (response that was not maintained).
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7. Clinical Response to Ustekinumab Treatment
According to Primary or Secondary Loss of
Response to Prior Anti-TNF-Therapy

The 17 of our patients (17/37, 45.9%) showed primary nonre-

sponse to anti-TNF drugs. The 10 of these patients (10/17,

59%) showed primary response to ustekinumab, none of these

patients developed secondary loss of response to ustekinumab.

The 20 of our patient cohort (20/37, 54.1%) had secondary
nonresponse to prior anti-TNF-therapy. The 11 of these pa-
tients (11/20, 55%) showed primary response to ustekinumab
and 3 out of 20 (15%) developed secondary nonresponse to
ustekinumab (Table 4).

Therefore, primary failure to anti-TNF-therapy is no marker to
predict primary response to ustekinumab therapy (3/41 of our
cohort [7.3%] were anti-TNF naive and in case of 1 patient there
was no clear data about primary or secondary nonresponse).

8. Side Effects to Ustekinumab

During therapy only 2 patients (2/41, 4.9%) developed side ef-
fects after 3 and 5 months leading to therapy cessation. One
patient was stopped because of developing arthralgia, dizzi-
ness and cephalgia and one patient because of skin blisters.
The other patients (39/41) tolerated ustekinumab well. These
data show an even better safety profile than the results of the
approval study showing the percentages of patients with a se-
rious adverse event being 9.9% and 12.1% with 90 mg of uste-
kinumab every 8 weeks, and every 12 weeks respectively.”
Furthermore, we observed no related infections or deaths while
in the approval study 2.3% in the group receiving ustekinumab
every 8 weeks and 5.3% in the group receiving ustekinumab
every 12 weeks and 2.3% in the placebo group developed seri-
ous infections.”

9. Patients Who Would Not Qualify for the
Ustekinumab Approval Studies
As outlined in the introduction we were also interested in whe-

Table 4. Primary versus Secondary Failure of anti-TNF-Relation
to Type of Response to Ustekinumab Therapy (n=37)

Primary
nonresponse to
anti-TNF (n=17)

Secondary
nonresponse to
anti-TNF (n=20)

Primary response 10 (59) 11 (55)
Primary nonresponse 7 (41) 6 (30)
Secondary nonresponse 0 3(15)

Values are presented as number (%).
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ther there is a difference in response to ustekinumab (in our
patient cohort) between patients who would have qualified
for the well-known phase II/I1I approval studies of ustekinum-
ab and patients who would not have qualified for these stud-
ies. This question arises from the fact, that there seems to be a
gap between patient collectives of IBD biological studies and
real life IBD patients in daily clinical routine.””

Sixteen patients of our cohort (16/41, 39%) would not have
qualified for the phase II/III study inclusion criteria for ditfer-
ent reasons—most common; CDAI >450 (n=3), 150-220 (n=10)
or <150 (n=3) but clinical active disease defined, e.g, by ab-
dominal pain. However, 11 of these patients (11/16, 68.7%)
were responders to ustekinumab (Fig. 5A).

10. Patients Who Would Have Qualified for
Ustekinumab Approval Studies

Among our patient cohort (25/41, 61%) would have qualified
for ustekinumab approval studies. In this group 13 (52%) were
primary responders, 9 (36%) were primary nonresponders
and 3 (12%) were secondary nonresponders (Fig. 5B). One of
the approval studies achieved clinical remission rates of 46.1%
and 40.3%, in the groups being treated with ustekinumab ev-
ery 8 or 12 weeks.”

13 PR
(52%)

1 PR
(68.7%)

9 PNR
5 PNR (36%)

(31.3%)

3 SNR (12%)

Would not qualifiy for study Would qualify for study
inclusion criteria inclusion criteria
(n=16) (n=25)

Fig. 5. Comparison of patients qualifying for approval studies or
who would not have qualified. Shown are the proportions of pa-
tients who would not (A) and would qualify (B) for the published
ustekinumab approval studies and their response rates towards
ustekinumab in our patient cohort. Clinical response was defined
by either CDAI decline of more than 100 points, improvement as
reported by patient's well-being and physicians global assess-
ment. Clinical remission was defined as CDAI score of less than
150 points. PR, primary response; PNR, primary nonresponse;
SNR, secondary nonresponse.
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DISCUSSION

In this study we retrospectively assessed the clinical outcome
of CD patients' refractory to conventional therapy (i.e., cortico-
steroids and immunosuppressants), anti-TNFs and/or vedoli-
zumab receiving ustekinumab over a period of 8 months (3
applications). Our study provides further information for the
efficacy and safety of ustekinumab in a real life, difficult to treat
CD patient cohort. Overall, 92.7% of our patients failed at least
one anti-TNF and 24.4% failed anti-TNF and vedolizumab be-
fore switch to ustekinumab. In this cohort 58.5% of the patients
had a primary clinical response to ustekinumab therapy.
Clinical response was characterized by decrease of stool
frequency, normalization of stool consistency, increased well-
being with, e.g, less episodes of abdominal pain or improved
fatigue and physicians evaluation. With this overall response
rate our real life data (in terms of clinical improvement) are
widely in line with the known approval study data of ustekinu-
mab showing sustained remission rates of about 50% on dos-
es of ustekinumab every 8 or 12 weeks.” The first real-life study
about the efficacy of ustekinumab in a cohort of 38 severe anti-
TNF resistant CD patients with a median follow-up of 7.9 mon-
ths was performed by Kopylov et al,” showing initial clinical
response in 73.7% of patients, even higher than those in our
study population. One of the reasons for the difference might
be the fact that our cohort consisted of extraordinarily biologi-
cal resistant patients, for example ten of our patients were also

refractory to vedolizumab. Kopylov et al.”

did not treat the pa-
tients with vedolizumab before. A clinical response to usteki-
numab of approximately 40% in real life practice was seen in 2
other studies in a cohort of 116 and 45 with a median follow-
up of 10 and 12 months.”**"**

In our study there was no correlation between disease activ-
ity and the CRP-level after first, second and third application
of ustekinumab. However, there are divergent data in the liter-
ature regarding CRP and its correlation to disease activity in
CD. Some authors see it useful in the assessment and man-

agement of CD,”*'

others do not regard it as a reliable tool for
monitoring CD activity.

Reasons for absence of CRP increase in CD patients might
be previous application of antibiotics such as ciprofloxacin or
metronidazole.” But also individual genetic factors may influ-
ence the CRP response and production. One aspect would be
specific polymorphisms of the gene encoding CRP on the long
arm of chromosomel (1g23-24) leading to lower baseline of
CRP production.”

www.irjournal.org



INTESTINAL RESEARCH

Only 2 of the patients (4.8%) in our cohort developed side
effects to ustekinumab such as dizziness, skin blisters and ar-
thralgia. No Infections were registered, underlining the favor-
able safety profile of ustekinumab in a real-life setting.

One of the main goals of our retrospective observation was
to analyze the usefulness of common approval study selection
criteria for biologicals in CD in real life patients. In clinical rou-
tine there is a diverse mixture of every kind of patients with
different comorbidities and medical prehistory. However, in
phase II/11I studies of ustekinumab for example only patients
with a CDAL-score between 220 and 450 were enrolled. In this
case for example patients being treated with ustekinumab be-
cause of developing side effects towards anti-TNFs but having
a clinical activity measured below CDAI <220 would not have

27 Nevertheless, in clinical rou-

been accepted in the studies.
tine we often encounter this kind of patients and it is question-
able if approval study selection is applicable to the average pa-
tients we treat in clinical routine. In our opinion our data sug-
gest that approval study selection criteria generate clinical data
which are transferable to the average CD patient regardless of
fitting to study criteria. This conclusion is based on the fact that
the clinical response rates in patients who would have quali-
fied for approval studies (in our cohort) is not higher (even be-
low) as they are in the patients who would not have qualified
(Fig. 5). Therefore, this is a first advice that the criticism on ap-
proval study design in IBD** might not account for all biologi-
cals.

Despite the small patient cohort and the follow-up of 8 months
we believe that our study assessed valid and representative in-
formation for real-life use of ustekinumab. To sum up usteki-
numab is a safe and effective drug for the treatment of patients
refractory to conventional therapy, anti-TNFs and anti-integ-
rins in CD, regardless of fitting to study selection criteria.
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