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Summary

Background. Integrins are heterodimeric proteins that
stimulate leukocyte adbesion to endothelial cells. Antibodies
against integrins have been used as a therapeutic option in
inflammatory bowel disease. Class-effect of these drugs has
not been extensively assessed. Aim. To estimate the efficacy
and safety of these drugs in inflammatory bowel disease. Ma-
terial and methods. MEDLINE, EMBASE, LILACS and
The Cochrane libraries were searched from 1966 to April
2017. Randomized, placebo-controlled trials in adults com-
paring anti-integrin antibodies versus placebo were eligible.
Data was pooled ro obtain relative risk of failure to achieve
remission in active disease and relative risk of relapse of ac-
tivity in quiescent disease, once remission had been achieved.
Results. The search yielded 4201 citations, 10 of which were
eligible. Anti-integrin antibodies were superior to placebo in
inducing remission of both Crohn’s disease and ulcerative
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colitis [RR of no remission = 0.89 (0.83-0.94) and 0.86
(0.79-0.94), respectively]. They were superior to placebo in
preventing relapse of Crohn’s disease [RR of relapse= 0.80
(0.73-0.87)]. One trial assessing anti-integrin antibodies ef-
ficacy in preventing relapse of Ulcerative colitis, showed that
they were superior to placebo. Conclusion. Anti-integrin an-
tibodies were superior to placebo in inducing and maintain-
ing remission of active Crohn’s disease and ulcerative Colitis.

Key words. Inflammatory bowel disease, integrins, biologi-
cal therapy.

Eficacia y seguridad de los anticuer-
pos anti-integrina en la enfermedad
inflamatoria intestinal: una revision
sistematica y meta-analisis

Resumen

Introduccion. Las integrinas son proteinas heterodiméri-
cas que estimulan la adhesion leucocitaria al endotelio. Los
anticuerpos anti-integrinas se han utilizado como alterna-
tiva terapéutica en la enfermedad inflamatoria intestinal.
El efecto de clase de estas drogas no fue exhaustivamente
evaluado. Objetivo. Estimar la eficacia y la sequridad de
este tipo de drogas en la enfermedad inflamatoria intesti-
nal. Material y métodos. Las bases de datos de MEDLINE,
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EMBASE, LILACS y Cochrane fueron revisadas desde 1966
hasta abril de 2017. Fueron seleccionados los ensayos alea-
torizgados y controlados con placebo en adultos comparando
anticuerpos anti-integrinas versus placebo. Se buscé obtener
el riesgo relativo del fallo en inducir la remision en pacientes
con enfermedad activa y el riesgo relativo del fallo en el man-
tenimiento de la remision. Resultados. La bisqueda arrojé
4201 citas, de las cuales fueron 10 las utilizadas para el and-
lisis. Los anticuerpos anti-integrina fueron superiores al pla-
cebo para inducir la remision en la enfermedad de Crobn y
la colitis ulcerosa [RR 0,80 (0,73-0,87) y 0,86 (0,79-0,94),
respectivamente]. A su vez, mostraron ser superiores al place-
bo para el mantenimiento de la remision en la enfermedad
de Crohn [RR 0,80 (0,73-0,87)]. Un estudio mostré que
estos anticuerpos fueron superiores al placebo para el mante-
nimiento de la remision en la colitis ulcerosa. Conclusiones.
Los anticuerpos anti-integrinas demostraron ser superiores al
placebo para la induccion y el mantenimiento de la remision
en enfermedad de Crobn y colitis ulcerosa.

Palabras claves. Enfermedad inflamatoria intestinal, inte-
grinas, terapia bioldgica.

Abbreviations

CD: Crobn’s disease.

IBD: inflammatory bowel disease.

NNT: number necessary to treat.

PML: progressive multifocal leucoencephalopathy.
RR: relative risk.

UC: ulcerative colitis.

Inflammatory bowel disease (IBD) is a chronic dis-
order of the gastrointestinal tract of unknown etiology.'

There are two well-defined clinical entities of IBD:
Crohn’s disease (CD) and ulcerative colitis (UC). These
conditions carry a considerable morbidity, with an in-
creased risk for hospital admissions, surgical treatment or
even colorectal cancer.?

A wide variety of therapeutic options have been pro-
posed, both pharmacological and surgical.*>* The investi-
gation of the immunological mechanisms related to IBD
has allowed the development of new therapeutic alterna-
tives. Among these, antibodies against tumor necrosis fac-
tor alpha (TNF-a) have resulted in a significant impact
on IBD’s natural history and prognosis.” However, up to
30% of patients may not have and adequate response to
these agents and approximately 50% may experience loss
of efficacy during the first year of treatment.®

As a consequence, different monoclonal antibodies

against other immunological mediators have been tested
on IBD, such as anti-integrin antibodies. Integrins are
heterodimeric proteins that stimulate leukocyte adhesion
to endothelial cells.” Thus; they play a key role in chronic
inflammatory response. Alpha-4-beta-7 integrin is in-
volved in the recruitment of leukocytes in the intestine.
Natalizumab, an o4-integrin that acts against o4p1 and
04P7 integrin was first used on CD patients.® Recently,
a novel antibody directed against 04f7 integrin, Vedoli-
zumab, was introduced, with promising results.’

Class-effect of these drugs on IBD has not been ex-
tensively assessed. Hence, we thought to perform a sys-
tematic review and meta-analysis of current evidence on
this subject to assess their global efficacy as therapeutic
agents against IBD. What is more, data on their safety
is relevant, since Natalizumab® has a restricted use due
to the occurrence of potentially serious adverse events.
Therefore, we also aimed to estimate the incidence of
these events.

Materials and methods

Search strategy and study selection

A computer-based search of compatible papers from
1966 to April 2015 was performed using the following
databases: MEDLINE-PubMed, EMBASE, LILACS and
The Cochrane Library. Search strategy consisted of the
following MESH terms: biologic therapy OR integrin OR
leukocyte adhesion OR monoclonal antibody AND inflam-
matory bowel disease OR Crohn’s disease OR ulcerative
colitis.

Relevant paper’s bibliographies were revised, as well as
bibliographies from previously published meta-analyses.
A manual search for potentially relevant abstracts from
Digestive Disease Week and United European Gastro-
enterology Week from 2009-2016 was also undertaken.

Two authors performed bibliographic search in an
independent manner. Potentially relevant abstracts were
revised to check its inclusion. Inclusion criteria were: a)
trials examining the efficacy of any anti-integrin antibody
for IBD treatment; b) randomized, placebo-controlled
trials; c) trials performed on adults. There were no lan-
guage restrictions. Studies that implied simultaneous ad-
ministration of anti-integrin antibodies and anti-TNF-a
antibodies were excluded.

Search findings were then compared. If there was dis-
agreement on the inclusion of a particular trial, it was
discussed and determined by consensus. If there was evi-
dence of duplication of data, the main author would be
contacted to determine its inclusion.
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Methodological evaluation of included studies

Methodological assessment was done using the Evi-
dence-Based Gastroenterology Steering Group recommen-
dations.”® A Jaded score of each trial was also calculat-
ed. If a significant difference in methodological quality
among studies was observed, a sensitivity analysis would
be undertaken by excluding those trials with less quality.
If relevant data was missing in original manuscripts, au-
thors would be contacted.

Outcome measures

The following outcomes were considered for analysis:
efficacy of anti-integrin antibodies compared to placebo
in terms of failure to achieve remission in active IBD and
relapse of disease activity in quiescent IBD. Secondary
outcomes included assessing the frequency of adverse
events occurring as a result of therapy. Data were extract-
ed as intention-to-treat analyses, in which all dropouts
are assumed to be treatment failures, wherever trial re-
porting allowed this.

Statistical analysis

Meta-analysis was performed using REVMAN soft-
ware (Review Manager Version 5.2. Copenhagen: The
Nordic Cochrane Collaboration, 2012). Heterogeneity
among studies was evaluated by means of chi square and
I2 tests. A random-effect model was used to give a more
conservative estimate of the effect of individual therapies,
allowing for any heterogeneity among studies. Outcome
measures were described as relative risk (RR) of failure
to achieve remission and RR of relapse of disease activ-
ity in CD patients as well as in UC patients. Also, 95%
confidence intervals were calculated. Funnel plots were
designed to evaluate possible publication bias. Numbers
necessary to treat (NNT) were calculated.

Results

Search yielded 4201 bibliographic citations, 29 of
which were identified as potentially relevant. Figure 1
describes reasons for exclusion of identified studies. Fi-
nally, ten randomized, placebo-controlled trials were in-
cluded for analysis, which enrolled 4048 subjects.’*°

The characteristics of the included trials are described
in Tables 1 (trials on induction of remission in CD pa-
tients), 2 (trials on relapse prevention in CD patients)
and 3 (trials on induction of remission in UC patients).
Clinical remission definitions as well as time of evaluation
after intervention were similar among included studies.
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Figure 1. Flow diagram of assessment of studies identified in

the systematic review.

Studies identified
in literature search
(n = 4201)
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abstract revealed not
appropiate) (n = 4167)
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Methodological evaluation of included trials is de-
scribed in Table 4. No trial was excluded due to meth-
odological limitations. Funnel plot is detailed in Figure
2, showing an asymmetry that suggests the presence of a
potential publication bias.

Efficacy of anti-integrin antibodies in inducing remis-
sion in CD

Four trials evaluating Natalizumab efficacy
three trials evaluating Vedolizumab efficacy' ' %
assessed. These trials enrolled 3408 patients. No signifi-
cant heterogeneity was found among trials. Results are
shown in Figure 3. Anti-integrin antibodies showed a sig-
nificantly lower RR of failure to induce remission com-
pared with placebo [RR 0.89 (0.83-0.94)], with a global
NNT of 33. When considering trials that evaluated Ve-
dolizumab, 1401 patients were analyzed. Vedolizumab
also showed a significant lower RR of failure to induce re-
mission [RR 0.86 (0.82-0.90)]. It is noteworthy that the
trial published by Sands et al included patients with pre-
vious TNF antagonist failure. A sensitivity analysis was
performed considering only anti-TNEF-naive patients and
no significant differences were found on the outcome.

11-14 and

were
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Table 1. Characteristics of randomized controlled trials of anti-integrin antibodies vs. placebo in inducing remission in active CD.

Study Year Country CD severity and Relapse Number of patients Intervention Concomitant
(number of distribution definition treatment
centers) (point at
which
extracted)
Gordon 2001 United Kingdom, Moderate CD (CDAI CDAI 18 (Natalizumab arm), Natalizumab 3 mg/kg Stable doses of
2 sites > 151, < 450). < 150, 12 (placebo arm) at week O corticosteroids (< 40 mg
lleal, colonic, 2 weeks prednisone, < 9 mg
ileocolonic and budesonide), 5-ASAs,
perianal azathioprine/6-MP
Ghosh 2003 Europe and Moderate-severe CDAI 68 (Natalizumab Natalizumab 3mg/ Stable doses of
Israel, 35 sites CD (CDAI = 220, < 150, 3mg/kg arm), 66 kg at week 0, corticosteroids (< 25 mg
< 450). 6 weeks (Natalizumab 3 Natalizumab 3 mg/ prednisone), 5-ASAs,
lleal (21%), mg/kgx2 arm), 51 kg at weeks 0 and 4, azathioprine/6-MP
colonic (24%), (Natalizumab 6mg/kgx2  Natalizumab 6 mg/kg
ileocolonic (55%) arm), 63 (placebo arm) at weeks 0 and 4
Sandborn 2005  Northamerica, Moderate-severe CDAI 724 (Natalizumab arm), Natalizumab 300 mg Stable doses of
(ENACT-1) Europe and CD (CDAI = 220, < 150, 181 (placebo arm) at weeks 0, 4 and 8 corticosteroids (< 25 mg
Australia, 142 < 450). 10 weeks prednisone, < 6 mg
sites lleal (27 %), budesonide), 5-ASAs,
colonic (23%), azathioprine/6-MP, MTX
ileocolonic (50%) or antibiotics
Targan 2007 Northamerica Moderate-severe CDAI 259 (Natalizumab arm),  Natalizumab 300 mg Stable doses of
(ENCORE) and Europe, CD (CDAI = 220, < 150, 250 (placebo arm) at weeks 0, 4y 8. corticosteroids (< 20 mg
114 sites < 450). 8 weeks prednisone, < 6 mg
lleal (24%), budesonide), 5-ASAs,
colonic (26%), azathioprine/6-MP, MTX
ileocolonic (50%) or antibiotics
Feagan 2008 Canada, 21 Moderate-severe CDAI 65 (Vedolizumab Vedolizumab 0.5 mg/ Stable doses of 5-ASAs
sites CD (CDAI = 220, < 150, 2mg/kg arm), 62 kg at weeks 0 and 4, or antibiotics
< 400). 8 weeks (Vedolizumab 0.5 mg/kg ~ Vedolizumab 2 mg/kg
arm), 58 (placebo arm) at weeks 0 and 4
Sandborn 2013 Northamerica Moderate-severe CDAI 967 (Vedolizumab arm),  Vedolizumab 300 mg Stable doses of
(Gemini-2) and Europe, CD (CDAI = 220, < 150, 148 (placebo arm) at weeks 0 and 2. corticosteroids
285 sites < 450). 6 weeks (< 30 mg prednisone,
lleal (16.2%), < 9 mg budesonide),
colonic (28.3%), immunomodulators,
ileocolonic (55.4%) 5-ASAs, antibiotics.
Sands 2014  Northamerica, Moderate-severe CDAI 209 (Vedolizumab arm),  Vedolizumab 300 mg Stable doses of
(Gemini-3) Europe, Asia, CD (CDAI = 220, < 150, 207 (placebo army; at weeks 0, 2 and 6. corticosteroids,
Africa, 107 sites < 400) 6 weeks included 315 patients immunomodulators,
(further with prior TNF-alpha 5-ASAs
control at  failure (158 Vedolizumab
10 weeks) arm, 157 placebo)

Table 2. Characteristics of randomized controlled trials of anti-integrin antibodies vs. placebo in preventing relapse in quiescent CD.

Study Year  Country and CD severity and Relapse definition Number of Intervention Concomitant
number of distribution (and point at patients treatment
centers which extracted)
Sandborn 2005  Northamerica, Moderate-severe CD CDAI = 150 or 168 (Natali- Natalizumab Stable doses of
(ENACT-2) Europe and (CDAI = 220, < 450) need for surgery zumab arm), 300 mg every corticosteroids
Australia, that have responded to or escalation of 170 (placebo arm) 4 weeks from (< 25 mg prednisone,
142 sites induction treatment as medical therapy week 12 < 6 mg budesonide),
part of ENACT-1 (60 weeks) through 5-ASAs,
(CDAI 0-220) week 56 azathioprine/6-MP,
MTX, antibiotics
Sandborn 2013  Northamerica Moderate-severe CD CDAI = 150 or 154 (Vedolizumab Vedolizumab Stable doses of
(GEMINI-2) and Europe, (CDAI = 220, <450) need for surgery  every 8 weeks arm), 300 mg every corticosteroids
285 sites that have responded to or escalation of 154 (Vedolizumab 8 weeks, or (< 30 mg prednisone,
induction treatment (= 70 medical therapy every 4 weeks arm), every 4 weeks < 9 mg budesonide),
CDAI score decrease) (56 weeks) 153 (placebo arm) from week 6 immunomodulators,
through 5-ASAs, antibiotics
week 52
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Table 3. Characteristics of randomized controlled trials of anti-integrin antibodies vs. placebo in inducing remission in active UC.

Study Year Country and CD severity and Remission Number of Intervention Concomitant
number of distribution definition (and point patients treatment
centers at which extracted)
Feagan 2005 Canada, Modified Mayo Score Modified Mayo score 58 (Vedolizumab Vedolizumab Stable doses of
20 sites between 5 and 9, with of 0-1 without rectal 0.5 mg/kg arm), 0.5 mg/kg or 5-ASAs
modified Baron Score bleeding (week 6) 60 (Vedolizumab 2 mg/kg at
with > 2 points in 2 mg/kg arm), 63 weeks 0 and 4
endoscopic exam and (placebo arm)
extension > 25 cm from
anal verge
Feagan 2013  Multinational, Mayo Score between Mayo score < 2, 225 (Vedolizumab Vedolizumab Stable doses of
(Gemini-1) 211 sites 6-12, with sigmoidoscopy ~ without any subscore  arm), 149 (placebo 300 mg at corticosteroids
subscore of at least 2 and > 1 (week 6) arm) weeks O and 2 (< 30 mg prednisone
extension > 15 cm from or equivalent),
anal verge 5-ASAs or
immunomodulators
Vermeire 2014  Multinational, ~ Mayo Clinic Score above Mayo score < 2, 81 (Etrolizumab Etrolizumab Stable doses of
40 sites 5 (at least 6 in the USA),  without any subscore  arm), 43 (placebo 100 mg at corticosteroids,
with endoscopic subscore > 1 (week 6 and 10) arm) weeks 0, 4 and 5-ASAs or
of 2 or higher, rectal 8,0r420 mgat  immunomodulators

bleeding subscore of 1 or
higher and disease extent
of at least 25 cm

week 0 followed
by 300 mg at
weeks 2, 4
and 8

Table 4. Methodological evaluation of included randomized controlled trials.

Study Id Concealed random Blinding of participants Equal Complete follow-up Use of intention-  Jadad
allocation (selection and personnel cointerventions (withdrawal bias) to-treat analysis  score
bias) (performance bias) between groups (attrition bias)
Gordon Centrally generated Double blind Yes Yes. Information of Yes 5
2001 randomization withdrawals provided
Ghosh Block randomization Double blind Yes Yes. Information of Yes 4
2003 with balanced number withdrawals provided
per group
Sandborn Not clear Double blind Yes Not clear Yes 3
2005
Feagan Centrally generated, Double blind Yes Yes. Information of Yes 5
2005 block randomization withdrawals provided
Targan Centrally generated Double blind Yes Yes. Reasons of Yes 4
2007 randomization withdrawals not described
Feagan Not clear Double blind Yes Yes. Information of Yes 4
2008 withdrawals provided
Sandborn Centrally generated Double blind. Blinding Yes Not clear Not clear 3
2013 randomization mechanism not clear
Feagan Centrally generated Double blind Yes Yes. Information of Yes 5
2013 randomization withdrawals provided
Sands Centrally generated Double Blind Yes Yes. Information of Yes 5
2014 randomization withdrawals provided
Vermeire Centrally generated, Double Blind Yes Yes. Information of Modified Intention to 4
2014 block randomization withdrawals provided treat analysis was

used

110 «
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Figure 2. Funnel plot of included studies.
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Efficacy of anti-integrin antibodies in inducing remis-
sion in UC
Two trials evaluating Vedolizumab efficacy on 555

patients'® ' and one phase II trials assessing the efficacy

of Etrolizumab'® were included. The trial published by
Feagan et al in 2013 included a cohort of patients en-
rolled in an open-label group, which was not consid-
ered for analysis. No trials on Natalizumab were found
on this particular subject. No significant heterogeneity
among trials was found. Results are shown in Figure 4.
Vedolizumab showed a significantly lower RR of fail-
ure to induce remission versus placebo [RR 0.85 (0.77-
0.94)], with a NNT of 8. Both trials assessed mucosal
healing as an endpoint, though they used different scores
(modified Baron Score and Mayo Score). When assess-
ing Etrolizumab, the study by Vermeire et al showed
that compared to placebo, Etrolizumab was significantly
more effective in inducing clinical remission at week 10;
however, more evidence is needed before drawing a valid
conclusion since only a phase I and a phase II trial using
Etrolizumab were published so far. Pooled results of Ve-
dolizumab and Etrolizumab, as shown in Figure 4, still
showed a significant efficacy of anti-integrin antibodies
to induce remission. Once again, Vedolizumab showed a
significantly lower RR of failure to induce mucosal heal-
ing versus placebo [RR 0.84 (0.74-0.94)]. Results are
shown in Figure 5.

Figure 3. Forest plot of randomized controlled trials of anti-integrin antibodies versus placebo in inducing remission in ac-

tive CD.
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Natalizumab
Ghosh 2003 118 185 46 63 3.9% 0.87 [0.73-1.05] ™
Gordon 2001 11 18 11 12 0.8% 0.67 [0.44-1.00] ™
Sandborn 2005 457 724 126 181 11.0% 0.91[0.81-1.01] b
Targan 2007 191 259 210 250 16.5% 0.88 [0.80-0.96] "
Subtotal (95% CI) 1186 506 32.2% 0.88 [0.83-0.94] {
Total events 777 393

Heterogeneity: Tau? = 0.00; Chi? = 2.09, df =3 (p = 0.55); I = 0%
Test for overall effect: Z = 3.83 (p = 0.0001)

1.1.2 Vedolizumab

Feagan 2008 85 127 46 58 4.2%
Sandborn 2013 803 967 138 148 50.3%
Sands 2014 149 209 180 207 13.3%
Subtotal (95% ClI) 1303 413 67.8%
Total events 1037 364

Heterogeneity: Tau? = 0.00; Chi? = 2.79, df =2 (p = 0.25); I> = 28%
Test for overall effect: Z = 4.51 (p < 0.00001)

Total (95% ClI) 919 100.0%
Total events 1814 757

Heterogeneity: Tau? = 0.00; Chi? = 4.41, df =6 (p = 0.62); I> = 0%
Test for overall effect: Z = 7.07 (p < 0.00001)

Test for subgroup differences: Chi2 = 0.16, df =1 (p = 0.69), 12 = 0%

2489

0.84[0.71-1.01] -
0.89[0.85-0.94] [ |
0.82[0.74-0.91] =
0.86 [0.81-0.92] )
0.88 [0.84-0.91] |
001 041 1 10 100

Favours [experimental] Favours [control]
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Figure 4. Forest plot of randomized controlled trials of anti-integrin antibodies versus placebo in inducing remission in ac-

tive UC.
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Vedolizumab
Feagan 2005 80 118 54 63 24.7% 0.79 [0.67-0.93] =
Feagan 2013 187 225 141 149 75.0% 0.88 [0.82-0.94] [ ]
Subtotal (95% Cl) 343 212 99.7% 0.85 [0.77-0.94] '
Total events 267 195
Heterogeneity: Tau? = 0.00; Chi? = 1.53, df =1 (p = 0.22); I = 35%
Test for overall effect: Z = 3.22 (p = 0.001)
1.5.2 Etrolizumab
Vermeire 2014 7 81 2 43 0.3% 1.86 [0.40-8.56] -1
Subtotal (95% CI) 81 43 0.3% 1.86 [0.40-8.56] -
Total events 7 2
Heterogeneity: Not applicable
Test for overall effect: Z=0.79 (p = 0.43)
Total (95% Cl) 424 255 100.0% 0.86 [0.79-0.94] |
Total events 274 197
Heterogeneity: Tau? = 0.00; Chi? = 2.35,df =2 (p = 0.31); I’ = 15% ’0.01 0i1 ] 150 100‘

Test for overall effect: Z = 3.44 (p = 0.0006)
Test for subgroup differences: Chi? = 0.99, df =1 (p = 0.32), I? = 0%

Favours [experimental] Favours [control]

Figure 5. Forest plot of randomized controlled trials of anti-integrin antibodies versus placebo in inducing mucosal healing

in active UC.

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Feagan 2005 95 118 58 63 53.8% 0.87 [0.78-0.98] 2005
Feagan 2013 133 225 112 149 45.9% 0.79[0.68-0.91] 2013 n
Vermeire 2014 7 82 0 43  0.3% 7.95[0.46-136.00] 2014 »
Total (95% Cl) 425 255 100.0% 0.84[0.72-0.97] 4
Total events 235 170

[T 2 - . Chi2 = - - .12 = 4R I } t i
Heterogeneity: Tau? = 0.01; Chi? = 3.70, df =2 (p = 0.16); I* = 46% 0.01 01 ] 10 100

Test for overall effect: Z = 2.32 (p = 0.02)

Favours [experimental] Favours [control]

Efficacy of anti-integrin antibodies in preventing re-
lapse in CD

Two trials assessed the efficacy of anti-integrin an-
tibodies for relapse prevention in CD: one evaluating
Natalizumab' and the other evaluating Vedolizumab."
Overall, they comprised 799 patients. No significant het-
erogeneity was found. Results are described in Figure 6.
A significant difference was detected versus placebo [RR
0.80 (0.73-0.87)]. Global NNT was 11.

Acta Gastroenterol Latinoam 2018;48(2):106-116

Efficacy of anti-integrin antibodies in preventing re-
lapse in UC

Only one trial assessed Vedolizumab efficacy in pre-
venting relapse in subjects with UC." A significantly
higher efficacy for remission maintenance was found in
those receiving Vedolizumab every 8 weeks (51/122,
41.8%) and every 4 weeks (56/125, 44.8%) than pla-
cebo (20/126, 15.9%) at 52 weeks (p < 0.001 in each
case).
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Figure 6. Forest plot of randomized controlled trials of anti-integrin antibodies versus placebo in preventing relapse in qui-

escent CD.

Experimental Control
Study or Subgroup  Events Total Events Total Weight

Risk Ratio Risk Ratio
M-H, Random, 95% CI Year M-H, Random, 95% CI

1.2.1 Natalizumab

Sandborn 2005 111 168 139 170 46.3%
Subtotal (95% CI) 168 170 46.3%
Total events 111 139

Heterogeneity: Not applicable
Test for overall effect: Z = 3.22 (p = 0.001)

1.2.2 Vedolizumab

Sandborn 2013 192 308 120 153 53.7%
Subtotal (95% CI) 308 153 53.7%
Total events 192 120

Heterogeneity: Not applicable
Test for overall effect: Z = 3.75 (p = 0.0002)

Total (95% CI) 476 323 100.0%
Total events 303 259

Heterogeneity: Tau? = 0.00; Chi?=0.03, df =1 (p = 0.85); I>= 0%
Test for overall effect: Z = 4.94 (p < 0.00001)

Test for subgroup differences: Chi? = 0.03, df = 1 (p = 0.85), I? = 0%

0.81[0.71-0.92] 2005
0.81 [0.71-0.92] )

0.79[0.70-0.90] 2013 [ |
0.79 [0.70-0.90] )
0.80 [0.73-0.87] (]
0.01 0.1 1 10 100

Favours [experimental] Favours [control]

Adverse events

Tables 5 and 6 show adverse events incidence in pa-
tients treated with Natalizumab and Vedolizumab respec-
tively versus placebo. Overall, no significant differences
were found in terms of serious adverse events or serious

infections when comparing Natalizumab versus placebo.
Progressive Multifocal Leukoencephalopathy (PML) was
not reported in any of the included studies. On the other
hand, Vedolizumab showed an increased risk in serious
adverse events and serious infections.

Table 5. Adverse events with Natalizumab vs. placebo in inducing remission in active CD.

Adverse Number of  Number of Number of Number Number of placebo RR Cl195%
event studies natalizumab  natalizumab patients of placebo patients experiencing

patients experiencing event (%) patients event (%)
Serious 3 1164 84 (7.2) 494 43(8.7) 0.81 0.51-1.29
adverse
events
Infections 3 1164 461 (39) 494 161 (33) 1.13 0.97-1.30
Severe 2 983 13(1.32) 431 8 (1.85) 0.59 0.22-1.60
infections
CD 3 1001 69 (7) 443 57 (13) 0.59 0.42-0.84
worsening
Headache 4 1182 355 (30) 506 119 (23.5) 1.25 1.04-1.50
Abdominal 4 1182 138 (11.6) 506 59 (11.6) 0.98 0.73-1.31
pain
Nausea / 3 1164 241 (20.7) 494 90 (18.2) 0.96 0.71-1.30
vomit
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Table 6. Adverse events with Vedolizumab vs. placebo in inducing remission in active CD and UC.

Adverse event  Number Number of  Number of vedolizumab Number Number of placebo RR Cl95%
of studies vedolizumab  patients experiencing of placebo patients experiencing
patients event (%) patients event (%)
Serious adverse 5 2015 339 (16.82) 904 115(12.72) 1.32 1.09-1.61
events
Severe 4 1761 62 (3.5) 846 17 (2.01) 1.75 1.03-2.98
infections
Headache 5 2015 303 (15.03) 904 117 (12.94) 1.16 0.95-1.42
Abdominal pain 5 2015 172 (8.53) 904 92 (10.17) 0.84 0.66-1.07
Nausea / vomit 5 2015 278 (13.79) 904 104 (11.51) 1.20 0.97-1.48
Discussion

As specified by the results of our meta-analysis, there
is a class-effect of anti-integrin antibodies for remission
induction in patients with CD and UC. There is less evi-
dence supporting their role for remission maintenance.
According to our knowledge, this systematic review puts
on perspective the utility of this kind of drugs suggesting
that in the future new medicines that interfere leukocyte
adhesion may represent a valid therapeutic alternative.

There is growing evidence regarding anti-TNF anti-
bodies efficacy for induction and maintenance of clini-
cal remission in CD and UC.*' However, a significant
proportion of patients may not have a clinical response or
lose response over time.”* Thus, there is a need for new
therapeutic strategies in this area.

Integrin 04 inhibition has a proven effect on inflam-
matory response, not only on intestinal but also on ex-
tra-intestinal inflammation.® Natalizumab inhibits 47
and a1PB1 integrins and is effective for CD treatment, as
shown in previous meta-analysis by Ford et al. As a result
of a1B1 inhibition, it has a significant effect on leuko-
cyte adhesion in the central nervous system. In fact, it has
been used as a therapeutic option for central nervous sys-
tem autoimmune conditions, such as multiple sclerosis.*

Nevertheless, during the last few years, increasing re-
ports on the development of PML caused by activation of
JC virus in patients treated with Natalizumab have been
published.”> As a consequence, its use has been restricted,
resulting in the lack of further published experiences with
this drug and the need for selective inhibition of a4p7

Acta Gastroenterol Latinoam 2018;48(2):106-116

integrin.*® While Ertrolizumab® and Vedolizumab have
been developed, evidence of efficacy is strongest for Ve-
dolizumab.

Vedolizumab is an IgGl human antibody directed
against a4f7 integrin that is effective for CD and UC in
multicenter trials.'”> ' 2° According to our meta-analysis,
Vedolizumab seems to have a better performance on UC
than CD. More evidence is still required to determine the
real magnitude of these differences. What is more, ad-
ditional evidence is still required to evaluate the efficacy
of this kind of drugs for maintenance of remission. It is
worth mentioning that only one trial evaluated mucosal
healing as an outcome measure.'” As a consequence, more
evidence is still necessary on the efficacy of these drugs to
induce and maintain mucosal healing. According to the
trial published by Sands et al, Vedolizumab efficacy was
greater when clinical outcomes were assessed at 10 weeks,
after finishing induction therapy.?® This is an important
point to be considered when conducting future clini-
cal trials with anti-integrin antibodies, since remission
should then be monitored a few weeks after induction
therapy completion.

A rather promising therapeutic agent was also intro-
duced in this systematic review: Etrolizumab, a human-
ized monoclonal antibody that selectively binds the B7
subunit of the heterodimeric integrins a4p7 and aEB7.
There is very little evidence on its clinical efficacy, so
caution must be taken when analyzing the results of the
phase II clinical trial included in this systematic review.

Included trials with Vedolizumab have not shown
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any reported cases of PML. However, it is noteworthy
that, unlike Natalizumab, Vedolizumab patients had a
significant higher risk of serious adverse events and seri-
ous infections. This aspect highlights the need for further
evidence assessing this aspect.

Finally, little evidence is shown on the efficacy of these
drugs in patients who have already experienced TNF an-
tagonist failure. Although anti-integrin antibodies would
seem like a valid option in this clinical scenario, more
evidence is still needed from prospective clinical trials.”®

The main strength of this meta-analysis is that, it eval-
uates the class-effect of anti-leukocyte adhesion antibod-
ies, instead of the individual effect of a single drug. This is
relevant because it enforces the potential utility of future
anti-leukocyte adhesion antibodies. Despite the rigorous
search strategy, funnel plot asymmetry suggests the pres-
ence of publication bias that could be a significant limita-
tion of this meta-analysis. We think, however, that this
asymmetry may be due to the relatively scarce number
of published trials. It is important to highlight that the
results were expressed as a relative risk of failure to induce
and/or maintain remission due to previously published
meta-analyses such as the one published by Ford et al that
use the same methodology.”

In conclusion, anti-integrin antibodies have shown a
beneficial class effect for induction of clinical remission
in patients with CD and UC. There is a need for more
evidence on their efficacy for maintaining remission.
Their role on IBD treatment still needs to be determined.
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