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Aim: An indirect comparison of ustekinumab versus vedolizumab in patients with active moderate-to-
severe Crohn'’s disease who were nonresponsive or intolerant to previous TNF-antagonist therapy. Meth-
ods: A systematic review was performed in Medline via PubMed, Embase, Cochrane Library, until 30 April
2017. Inclusion criteria were: randomized controlled trials, patients treated for Crohn’s disease, ustek-
inumab or vedolizumab therapy. Included trials were critically appraised and afterward indirect compar-
ison by Bucher was conducted; the manuscript was prepared in accordance to the PRISMA requirements.
Results: Five randomized controlled trials were included and assessed for homogeneity; they occurred eli-
gible for indirect comparison referring to induction or maintenance phase of TNF-antagonist failure popu-
lation treatment; no statistically significant differences in clinical response (relative benefit [RB]: 1.14; 95%
Cl: 0.65-1.99; p = 0.64) as well as in clinical remission (RB: 1.16; 95% Cl: 0.54-2.48; p = 0.71) in induction
phase of therapy were revealed; no significant disparity was presented in a maintenance phase in clinical
remission (RB: 0.72; 95% Cl: 0.30-1.68; p = 0.44). No significant differences were also revealed in primary
and secondary nonresponders subpopulations in clinical response. Indirect comparison of the safety pro-
file presented no statistically significant difference between the biologics (relative risk [RR]: 0.93; 95%
Cl: 0.81-1.08; p = 0.35). Conclusion: No significant differences between vedolizumab and ustekinumab in
clinical response and clinical remission for induction and remission in maintenance phase of TNF refractory
patients therapy were revealed. In addition, no significant disparities in the risk of adverse events suggest
a similar safety profile.
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Crohn’s disease (CD) is a chronic, autoimmune disease; it is a transmural, granulomatous inflammation of the
GI tract of unknown etiology (1. It usually develops in the age group from 15 to 30 years old [2]. The highest
incidence was 20.2 per 100,000 person-years in North America, 12.7 per 100,000 person-years in Europe and 5.0
person-years in Asia and the Middle East [21. The highest morbidity values for CD were reported for North America
(319 per 100,000 persons) and Europe (322 per 100,000 persons) [2].

A range of pharmacotherapies can be used in CD patients; conventional therapies (5-aminosalycilate compounds,
e.g., mesalazine, systemic corticosteroids, topical corticosteroids, e.g., budezonide and immunomodulators) remain
limited because of inadequate control of the disease in a number of patients and this often leads to adverse events
(AEs). Novel therapies include TNF-a antagonists (anti-TNFs or TNF antagonists) as: infliximab, adalimumab,
golimumab or certolizumab pegol but also biologic of another way of activity as vedolizumab — a humanized
monoclonal IgG1 antibody which inhibits migration and adhesion of leukocytes into the alimentary tract (3.

TNF-o antagonists are a standard biologic therapy of CD, of well-proven efficacy, providing reductions in
hospitalizations and surgeries and improvement in patients’ quality of life [3,4. However, around 10-30% of patients
do not respond to the initial therapy (primary nonresponse) and 20-46% of patients lose response during therapy
and need dose increase or providing another pharmacotherapy (secondary nonresponse) [4]. Primary nonresponders Future
Medicine *

are less likely to benefit from another TNF-antagonist therapy but patients with secondary nonresponse who change
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Table 1. Medical subject headings and EMTREE keywords used in constructed search strategy for primary studies

(last updated: 30 April 2017).

Keywords (combined with Boole’s logical operator, OR)

Medical condition Crohn disease OR Crohn'’s disease OR Crohns disease OR Crohn'’s enteritis OR regional enteritis OR granulomatous enteritis

Intervention

OR lleocolitis OR granulomatous colitis OR terminal lleitis OR regional ileitides OR regional ileitis OR regional enterocolitis
OR cleron disease OR enteritis regionalis OR morbus Crohn

Ustekinumab OR Stelara OR cnto-1275 OR cnto 1275 OR cnto1275 OR 1275, CNTO
Vedolizumab OR entyvio OR mIn0002 OR mIn 0002 OR min 02 OR mIn02 OR Idp 02 OR Idp02

Methodological limits PubMed: humans, randomized controlled trial, clinical trial, controlled clinical trial;

Embase: humans, controlled clinical trials, randomized controlled trial, Embase only;
Cochrane Central Register of Controlled Trials: no limits applied; word variations have been searched

Language limits PubMed, Embase: English

to another TNF antagonist have lower probability to respond than TNF-naive patients [s]. This represents difficul
clinical constraint as for such patients the clinical gain of alternative anti-TNF therapy may be reduced, so biologic
drugs with other mechanisms of activity (such as ustekinumab or vedolizumab) seems to be necessary for effective
therapy.

We focused on two novel biologic drugs considering their emerging position in the CD treatment, especially in
TNF-antagonist-refractory subpopulations. Vedolizumab (Entyvio®) have been granted marketing authorization
by the US FDA as well as the European Commission in 2014. In November 2016, the FDA as well as the European
Commission has approved the use of ustekinumab (Stelara®) for the treatment of adult patients with moderately
to severely active CD [6].

Ustekinumab is a fully human IgGlk monoclonal antibody to IL-12/23 indicated for the treatment of adult
patients with moderately to severely active CD; it’s the first biologic therapy for CD that targets IL-12 and I1L-23
cytokines, known to play a substantial role in inflammatory and immune responses. Intravenous dose of 6 mg/kg
as induction therapy and afterwards the first subcutaneous 90 mg ustekinumab at week 8 should be administered.
After this, subcutaneous 90 mg dosing every 12 weeks is recommended 16].

The use of vedolizumab is potentially less feasible to induce local or systemic adverse events than the use of other
anti-04 antibodies (e.g., natalizumab inducing progressive multifocal leukoencephalopathy in some patients) [73;
there is an evidence demonstrating a reduction in systemic adverse events of vedolizumab (s]; the authorized dose
regimen is 300 mg administered intravenously at 0, 2 and 6 weeks and afterwards every 6 weeks [9].

Lack of evidence from head-to-head clinical trials comparing these biological drugs makes it necessary to perform
indirect evaluations providing useful data about their relative efficacy. We applied a Bucher method — an adjusted
indirect efficacy and safety comparison, recognized as a suitable and acceptable approach [10]. New therapeutic
alternatives for patients with CD are urgently required, especially in case of primary or secondary nonresponders to
standard biological therapy such as adalimumab or infliximab; therefore, the assessment of new promising molecules
in the condition is critically important.

The objective of this indirect comparison was to evaluate the clinical efficacy and safety of two immunosuppressive
monoclonal antibodies: ustekinumab and vedolizumab, in patients with active Crohn’s disease who were intolerant
or nonresponsive to previous TNF-antagonist treatment.

Methods

Literature search strategy

Randomized controlled trials (RCTs) comparing ustekinumab or vedolizumab with placebo in CD patients were
included. The search strategy was based on the medical subject heading terms and EMTREE combined with Boole’s
logical operators (Table 1). A systematic review was performed in the following databases: Embase, Medline (via
PubMed), Cochrane Central until 30 April 2017. Handsearching was also performed to screen the reference lists
of the included papers to find additional relevant studies.

Selection criteria
Two independent contributors (P Kawalec and P Mocko) used the same search strategy to identity relevant clinical
trials. The study selection was based on the titles and abstracts and finally, on full-text articles.
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All relevant RCTs were selected and critically appraised according to the PRISMA statement requirements [11].
The following criteria were used for study inclusion: first, RCTs; second, patients treated for CD; third, ustek-
inumab or vedolizumab therapy. We included full-text papers if they contained the necessary information about:
methods used, treatment patterns and population characteristics. Abstracts were rejected due to the lack of de-
tailed information about methods used, population and results; available data on file (www.clinicaltrials.gov) were
searched. Nonrandomized as well as uncontrolled open-label studies were not included.

Data extraction

Data on clinical response and clinical remission were extracted both for induction and maintenance phases of
therapy. The safety analysis embraced the following data: any AEs, serious AEs (SAEs), AEs associated with infusion
or injection-site reactions/infusion reactions and infections. We have also extracted data as follows: population
characteristics, study design (methodology), details on intervention and regimen, definition of outcomes as well as
treatment duration and follow-up period. We considered only results for approved doses of ustekinumab (6 mg/kg)
and vedolizumab (300 mg).

Data analysis & indirect comparison

The quality of the eligible RCTs was evaluated using the Cochrane Collaboration’s recommended tool for assessing
the risk of bias [12]. Results of indirect comparisons were presented as relative risks (RRs) with 95% Cls for
considered efficacy outcomes and adverse events. The fixed effects model was used to calculate relative parameters
when the statistical heterogeneity was not confirmed and the random effects model was used when heterogeneity
was detected (p < 0.10). The impact of the intervention (for dichotomous data and positive outcomes, e.g., clinical
response, clinical remission) was presented as a relative benefit — RB (described as RR) on the graphs with 95% CI.
AEs as negative outcomes were summarized with RR. Statistical significance was defined at a p-value of less than
0.05 for the calculations performed. Indirect comparisons and statistical tests were presented as forest plots using
Microsoft Excel® as well as the Stats Direct® and Review Manager, v.5.3 software. The indirect comparisons
results were disclosed as figures; direct comparisons between ustekinumab and placebo or vedolizumab and placebo
(solid squares) as well as results of indirect comparisons between ustekinumab and vedolizumab (blank rhombus)
with 95% Cls (horizontal lines) were depicted.

Results
Results of systematic review & quality of studies included
The systematic review revealed five RCTs presented in five publications [13-17] (three studies compared ustek-
inumab and placebo: CERTIFI [13], UNITI-1 and IM-UNITTI (14]), while two studies compared vedolizumab and
placebo: GEMINI-2 [15] and GEMINI-3 [16]; additional post hoc analyses including results of [15] and [16] were
also published (17] (Figure 1). The studies were homogeneous enough to perform an indirect comparison for the
induction phase. For the maintenance phase, only two trials occurred eligible for the indirect comparison [14,15] (a
heterogeneity analysis was presented in Supplementary Table 1).

Included studies were randomized and double-blind. The methodological quality of the included RCTs was
assessed as high as we revealed just some detection bias in case of two trials. A risk of bias in most domains was
assessed as low (Figure 2).

Clinical efficacy assessment

We extracted data for the considered subpopulation from ustekinumab studies [13,14] as well as vedolizumab
trials [15-17]. The calculations for the maintenance phase were performed due to available data and were based on
results presented in IM-UNITT (14 and GEMINI-2 [15]. The results from individual studies were presented in
Supplementary Table 2. Additional comparisons for primary and secondary nonresponders were performed as we
have found eligible data for the subpopulations [13-14,17).

Clinical response in induction phase of therapy

Clinical response was defined as a >100-point decrease in the Crohn’s disease activity index [13-16] and was
recorded in the induction phase of treatment (data revealed for week 6 of therapy; Supplementary Table 2). In
a subgroup of patients, intolerant or refractory to anti-TNF therapy, clinical response in the vedolizumab group
did not differ significantly from that in the ustekinumab treated. A comparison by Bucher revealed no statistically
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Ustekinumab Vedolizumab
r
Pubmed = 4; Pubmed = 9;
Embase = 47; After excluding on Embase = 78; After excluding on
Cochrane = 15 the basis of titles Cochrane = 49 the basis of titles
and abstracts and abstracts
n =66 n=136
r
Pubmed = 3; After excluding on Pubmed = 5; After excluding on
Embase = 13; the basis of Embase = 14; the basis of
Cochrane = 6 full-text papers Cochrane = 8 full-text papers
and duplicates and duplicates
n=21 removed n=27 removed
r
Pubmed = 2; Pubmed = 4;
Embase = 3; Embase = 4;
Cochrane =2 Cochrane =3
n=7 n=11

!

2 RCTs (in 2 publications) regarding ustekinumab and 2 RCTs
(in 3 publications) regarding vedolizumab eligible for indirect comparison

Figure 1. Search flow diagram.
RCT: Randomized controlled trial.

significant difference between ustekinumab and vedolizumab with regard to achieving clinical response at week 6
during induction phase of therapy. In addition, no significant disparities were revealed for primary and secondary
nonresponders (Figure 3).

Clinical remission in induction phase of therapy

Clinical remission was defined as a Crohn’s disease activity index of 150 or less and was analyzed in the induction
phase of treatment [14,15] (data revealed for week 6; Supplementary Table 2). The overall results of the indirect
comparison demonstrated that ustekinumab (for dosing regimen including 6 mg/kg) was as effective as vedolizumab
(300 mg) for induction of clinical remission at week 6 (Figure 4).

Clinical remission in maintenance phase of therapy

In the maintenance phase, there was no significant difference between ustekinumab and vedolizumab for clinical
remission after a total of 52 weeks of treatment in a subpopulation of patients who were intolerant or refractory to
TNF-antagonist treatment (Figure 4).
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Figure 2. 'Risk-of-bias summary’.

UST vs PLC . 1.62 (1.28-2.04)
VDZ vs PLC 1.42 (0.85-2.35)
UST vs VDZ 1.14 (0.65-1.99)
UST vs PLC 1.22 (0.75-1.98)
VDZ vs PLC 1.54 (1.00-2.37)
UST vs VDZ 0.79 (0.41-1.51)
© UST vs PLC H 1.98 (1.49-2.63)
VDZ vs PLC 1.52 (1.02-2.26)
UST vs VDZ 1.30 (0.80-2.12)
I T 1
0.2 0.5 1 2 5

Figure 3. Indirect comparison of ustekinumab and vedolizumab for clinical response in induction phase of therapy
(6 weeks). (A) subpopulation of Crohn’s disease patients with TNF treatment failure or intolerance; (B) primary
nonresponders; (C) secondary nonresponders.

PLC: Placebo; UST: Ustekinumab; VDZ: Vedolizumab.
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UST vs PLC . 1.63 (0.92-2.87)
VDZ vs PLC . 1.41(0.84-2.34)
UST vs VDZ 1.16 (0.54-2.48)

UST vs PLC . 157 (0.93-2.65)

VDZ vs PLC . 2.19 (1.11-4.30)

UST vs VDZ 0.72 (0.30-1.68)
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Figure 4. Indirect comparison of ustekinumab and vedolizumab for clinical remission in a subpopulation of Crohn’s
disease patients with TNF treatment failure or intolerance. (A) Induction phase of therapy; (B) Maintenance phase of
therapy.

PLC: Placebo; UST: Ustekinumab; VDZ: Vedolizumab.

Safety assessment in the induction phase of therapy

In regard to the risk of any AEs during short-term induction phase of treatment (6-10 weeks) no significant

difference between ustekinumab and vedolizumab was revealed; there were also no significant differences in the

frequency of any SAEs, serious infections or infusion-related reactions in the induction phase of therapy (Figure 5).
The safety analysis for induction phase indicated the lack of statistically significant differences in case of the

following common (reported by at least 5% of the patients) AEs: pyrexia, nasopharyngitis, abdominal pain,

arthralgia, headache, nausea and fatigue (Table 2).

Safety assessment in the maintenance phase of therapy

An indirect comparison revealed no statistically significant differences between ustekinumab and vedolizumab in
the frequency of any AEs and SAEs in the maintenance phase. Moreover, during 52 weeks of treatment the risk of
any infections or the probability of serious infections (Figure 5) occurred similar in ustekinumab and vedolizumab
groups.

Discussion

Vedolizumab is currently used in emerging group of patients with inflammatory bowel diseases due to high efficacy
and good safety profile [18,19] while ustekinumab is a novel biologic drug just approved in the therapy of CD I¢]. In
currently published literature neither efficacy nor safety profile comparisons between ustekinumab and vedolizumab
were performed. Due to lack of direct clinical comparisons, the positioning of ustekinumab and vedolizumab in
the therapeutic paradigm of CD patients refractory or intolerant to TNF antagonists should be based on indirect
comparisons both for clinical efficacy (clinical response, induction and maintenance of remission) and for safety
profile.

In a systematic review, we have found three randomized, placebo-controlled clinical trials evaluating ustekinumab
in CD therapy. In a Phase ITA study [20], ustekinumab presented efficacy in patients with moderate-to-severe CD,
especially in a group of patients on prior infliximab therapy; the drug regimen used and cross-over study project
made the trial heterogeneous to pivotal studies [13-16] thus, made it impossible to include its results to indirect
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Figure 5. Indirect comparison of safety profile of ustekinumab and vedolizumab in Crohn’s disease patients. (A) any
adverse events (AEs); (B) any serious adverse events (SAEs); (C) serious infections; (D) injection-site reactions (results
for A-D in induction phase of therapy); (E) any AEs; (F) any SAEs; (G) any infections; (H) serious infections (results for
E-H in maintenance phase of therapy).

PLC: Placebo; UST: Ustekinumab; VDZ: Vedolizumab.

comparisons. In a Phase IIB trial, intravenous ustekinumab induction therapy in CD patients refractory to TNEF-
antagonist therapy had significantly more often a clinical response but not remission, and maintenance doses of
ustekinumab administered subcutaneously occurred effective during a period of 22 weeks [13].

The pivotal study published in 2016 [14] was a Phase III development program for the treatment of CD with
ustekinumab embraced two 8-week induction trials (UNITI-1 and UNITI-2) and one 44-week maintenance
trial IM-UNITI), providing results for 52 weeks of therapy. In UNITI-1, patients received one or more TNF
antagonists at approved doses and have met the criteria for primary or secondary nonresponse or to have had
unacceptable AEs. In UNITI-2, treatment failure or unacceptable AEs when treated with immunosuppressants or
glucocorticoids were inclusion criteria; patients could have received prior TNF antagonists; we have not taken the
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Table 2. Summary of the safety outcomes during induction phase in patients with active moderate-to-severe Crohn'’s

disease; effect of ustekinumab indirectly compared with vedolizumab presented as relative risks with 95% Cl.

UST 6 mg/kg VDZ 300 mg
Feagan 2016 (UNITI-1) [14] Sandborn 2013 CERTIFI [13] Sands 2014 GEMINI-3 [16] Sandborn 2013 GEMINI-2 [15]
UST (n = 249) vs PLC (n = 245); UST n = 131) vs PLC n = 132); VDZ (n = 209) vs PLC (n = 207); VDZ (n = 220%) vs PLC (n = 148');
8 weeks 8 weeks 10 weeks 6 weeks
Arthralgia
15 (6.0%) vs 18 (7.3%) 6 (4.6%) vs 5 (3.8%) 10 (5%) vs 9 (4%) -

RR: 0.82 (95% Cl: 0.29-2.34); p = 0.71

Headache

20 (8.0%) vs 22 (9.0%)

RR: 1.25 (95% Cl: 0.58-2.68); p = 0.57

Nausea

13 (5.2%) vs 18 (7.3%)

RR: 0.53 (95% ClI: 0.17-1.73); p = 0.29

Pyrexia

15 (6.0%) vs 15 (6.1%)

RR: 0.87 (95% Cl: 0.14-5.37); p = 0.87

Nasopharyngitis
11 (4.4%) vs 13 (5.3%)

RR: 0.89 (95% Cl: 0.29-2.73); p = 0.84

Abdominal pain

13 (5.2%) vs 13 (5.3%)

13 (9.9%) vs 8 (6.1%) 11 (5%) vs 15 (7%) 19 (9%) vs12 (8%)
8(6.1%) vs 11 (8.3%) 12 (6%) vs 5 (2%) 11 (5%) vs 9 (6%)
- 7 (3%) vs 13 (6%) 9 (4%) vs 2 (1%)
8(6.1%) vs 6 (4.5%) 9 (4%) vs 8 (4%) -

7 (5.3%) vs 9 (6.8%) 9 (4%) vs 6 (3%) -

RR: 0.61 (95% ClI: 0.19-1.97); p = 0.40

Fatigue
9 (3.6%) vs 13 (5.3%)

_ 6 (3%) vs 2 (<1%) -

RR:0.23 (95% Cl: 0.04-1.38); p = 0.10

In the safety analysis data from Sands 2014 [16] and Sandborn 2013 [15], studies (regarding vedolizumab) include overall population.
f Approximately 50% of patients were nonresponsive or intolerant to previous TNF-antagonist therapy.

study into consideration as we focused on specific subpopulation. Patients who terminated UNITI-1 or UNITI-2
and had a clinical response to ustekinumab induction therapy were enrolled to the IM-UNITI maintenance trial.
When exploring data for maintenance phase of therapy we considered only results for UNITI-1 population; the
patients with a response to ustekinumab at induction were likely to sustain a clinical remission during maintenance,
despite having received just a single intravenous induction dose of ustekinumab. This finding could indicate
that ustekinumab has a long duration of action. No deaths, serious opportunistic infections or major adverse
cardiovascular events were revealed and the rates of drug-specific antibodies were low [13,14].

The efficacy, safety and tolerability of vedolizumab induction and maintenance therapies in CD were revealed
in the pivotal GEMINI-2 [15] and GEMINI-3 [16] studies. The meta-analysis presented that clinical response was
significantly higher for vedolizumab-treated patients compared with placebo in the overall population and in both
considered subgroups: patients with previous failure of anti-TNF treatment as well as TNF-naive patients. The
clinical remission in the overall population and subpopulation of TNF-antagonist-naive patients was significantly
higher for vedolizumab group compared with placebo while the risk of AEs, SAEs and serious infections occurred
similar [19].

Clinical effects of vedolizumab in induction and maintenance therapy in TNF-naive or TNF-failure subgroups
were evaluated in a pooled analysis of data from GEMINI-2 and GEMINI-3 [17]. In TNF-failure patients, the effects
of vedolizumab induction of clinical remission in week 6 remained unproved but it became significant in week
10. Remission rates remained higher than placebo with vedolizumab maintenance through week 52 in both TNEF-
naive and TNF-failure populations, illustrating the potential value of vedolizumab as a first-line biologic as well
as treatment alternative in those who are TNF antagonists nonresponsive. Compared with placebo, vedolizumab
generally showed similar efficacy irrespective of the type of prior TNF-antagonist failure but response and remission
rates were higher in TNF-naive population than in patients who had experienced TNF failure [17).
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In our research we focused on assessment of the biologics in primary nonresponders to TNF-antagonist therapy
as this group of patients have the lowest chances to get an effective therapy so providing alternatives for infliximab,
adalimumab and certolizumab pegol seems to be a priority. As suggested in other publications [4,21], secondary
nonresponders are more likely to benefit from alternative treatment compared with patients refractory to induction
TNF-antagonist therapy. Treatment failure of the first TNF antagonist is connected with a lower rate of clinical
response to subsequent TNF-a antagonists, limiting available treatment options for patients with CD [4,21-221. We
performed a sophisticated research for exclusive results for primary and secondary nonresponders subpopulations
and have found relevant data for ustekinumab (UNITI-1 study) [14] as well as pooled data referring to vedolizumab
trials (GEMINI-2 or GEMINI-3) [17]. No significant additional benefit in response rate in a subgroup of primary
nonresponders in UNITI-1 study was revealed but in vedolizumab group a significant difference compared with
placebo was shown in week 6 and 10 [17] but it ceased in 52 weeks; results presented for vedolizumab [17) were
revealed as post hoc analysis of lower credibility and some additional research is necessary to provide more robust
data.

Due to some heterogeneity in methodology between reference studies [14,17] as well as limited number of end
points and periods available for comparison (only response rate for 6 weeks) some further clinical research in
relevant subpopulations of TNF-failure patients is necessary (e.g., mucosal healing as an efficacy end point would
be interesting but impossible for assessment due to lack of relevant data).

The Bucher method is an indirect comparison of two interventions, adjusted according to the results of their
direct comparisons with a common therapy or placebo. The results of indirect comparisons have limited credibility
but provides the most worthwhile data until direct comparisons are performed [10,23]; until recently, no clinical
trials comparing ustekinumab with vedolizumab are currently being conducted or even planned.

We faced with some differences between studies for evaluated biologics. Although in case of ustekinumab trials
[CERTIFI 13, UNITI-1 14] drugs were administered for 8 weeks while in case of vedolizumab trials for 6 weeks [15]
or 10 weeks [16], all results were presented for the same follow-up of 6 weeks thus enabling indirect comparisons.
Moreover, in general population characteristics also differences occurred as specified in Supplementary Table 1 but
we extracted only data for relevant subpopulations indicating only TNF-antagonist-failure patients; we considered
results from UNITI-1 (14 study and in case of vedolizumab trials — extracted data only for subpopulation of patients
with prior anti-TNF failure [15-17).

Maintenance extension of study [16] was open-label so data were excluded from analysis and in case of [13]
maintenance, outcomes were assessed at 22 weeks (after a total 30 weeks of treatment) so results for this study were
also omitted.

Due to significant differences in follow-up period for reported outcomes, the only studies suitable for safety
profile comparisons were [14] and [15] assessing vedolizumab and ustekinumab in 6 weeks of induction therapy (in
study [13] and [16] safety data at week 52 was unavailable).

The indirect comparison showed no significant differences for any of the studied safety outcomes although a
trend favoring vedolizumab in serious infections rate (Figure 5C) and favoring ustekinumab in any serious adverse
effects (Figure 5F) was revealed. We have made an indirect safety analysis but it could be limited due to the potential
gut-selective immunosuppressive properties of vedolizumab.

A possibility to conduct a network meta-analysis (NMA; mixed-treatment comparison) instead of an indirect
comparison by the Bucher method was analyzed. The NMA is a sophisticated technique providing comparisons
of considered therapeutic options, including results of direct and indirect comparisons for compared drugs.
Nevertheless, the use of the NMA could be risky as studies included are often methodologically and clinically
heterogeneous [24]. According to the recommendations of European network for Health Technology Assessment,
the choice of indirect comparison method should be considered based on available evidence [25]. In our opinion,
the available RCTs and relevant data placed Bucher’s method over NMA so we used a more transparent way to
provide the best available evidence for the comparison of considered biological drugs in CD therapy.

An increasing number of patients with CD make it necessary to develop new drugs to effectively induce
and maintain remission, improve quality of life and prevent surgery in these patients. Increasing demand for
new therapeutic options in patients with CD, especially in case of primary or secondary nonresponders to TNF
antagonists is obvious. More and more patients are intolerant or unresponsive to standard biologic ant-TNF
therapy; due to their ineffectiveness in a number of patients, the search for alternative biologic therapies should be
released.
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Conclusion

No statistically significant differences between ustekinumab and vedolizumab in clinical response and clinical
remission for induction and remission in maintenance phase of therapy were revealed in the TNF-antagonist failure
population as well as in primary and secondary nonresponders. In addition, a similar safety profile was revealed for
the considered drugs.

Summary points

e Efficacy and safety of ustekinumab and vedolizumab assessment in patients with active moderate-to-severe
Crohn's disease who were nonresponsive or intolerant to previous TNF-antagonist therapy is important in clinical
practice.

e No direct comparison of these two novel drugs was performed up to date, so indirect comparison by Bucher was
performed.

e No statistically significant differences in clinical response as well as in clinical remission in induction phase of
therapy were revealed.

e No significant differences were presented in a maintenance phase in clinical remission.

e No significant differences were also revealed in primary and secondary nonresponder subpopulations in clinical
response.

e No significant differences in the risk of adverse events suggest a similar safety profile.

Supplementary data
To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/suppl/
10.2217/cer-2017-0041.
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