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Introduction

Crohn’s Disease (CD) is a chronic and incurable process.
The incidence of new CD cases presents a high variation
between geographical areas. In Spain, data published in
2014 have shown an incidence of 8.9 cases per 100,000
inhabitants and year. The prevalence in Spain, though
very difficult to determine, has been estimated about
137.17 cases / 100,000 inhabitants (95% confidence in-
terval 114-160).

The objective of treatment is to achieve and to sustain
complete remission of the disease, and to prevent and
to treat complications. The clinical heterogeneity of CD
will require individualized treatment, which depends on
multiple factors, including localization, severity, evolution
pattern, previous response to treatment, and presence of
complications.

Overall, CD patients have recurrent attacks, with acute
exacerbations interspersed with periods of remission or
less active disease. Treatment is largely directed at symp-
tom relief rather than cure, and active treatment of acute
disease (inducing remission) should be distinguished from
preventing relapse (maintaining remission)?.

Glucocorticoids appear as first line of treatment. For
patients who cannot tolerate or are contraindicated glu-
cocorticoids, oral budesonide can be considered. Amino-

salicylates such as aminosalicylic acid or mesalazine (5-
ASA) are another alternative to corticoids. Treatment with
budesonide or 5-ASA cannot be used in case of severe
exacerbations of the disease.

Azathioprine (AZA) or 6-mercaptopurine (6-MP) must
be added to treatment if there are 2 or more exacerba-
tions within one year, or if there has been low response
to glucocorticoids. If AZA or 6-MP cannot be tolerated,
or if there is a deficiency of thiopurine methyltransfera-
se, treatment can be combined with glucocorticoids and
methotrexate.

In case of no response or contraindication to conven-
tional therapy, biologic therapy with anti-tumour necro-
sis factor alpha (TNF-or) drugs is recommended for severe
exacerbations of the disease. These drugs present two
important characteristics: fast onset of action for induc-
tion of clinical remission, and efficacy in maintenance of
the remission induced by the drug itself. There are two
anti-TNF drugs approved in Spain for CD: infliximab (IFX)
and adalimumab (ADA).

The current recommendation would be to use conven-
tional sequential treatment, with well established periods
of time based on the evolution of the disease, in order
to introduce the biological-immunomodulator treatment
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without delay; this has been called an “accelerated step-
up” strategy*>.

A meta-analysis made by Peyrin-Biroulet et alf has
shown that IFX, ADA and certolizumab are effective drugs
for induction of remission. Certolizumab has only been
approved for CD in Switzerland, but not in the rest of
Europe. Certolizumab, as well as natalizumab, have been
approved by the FDA for induction of remission in CD”#.

There are no comparative “head to head” clinical trials
(CTs) between the two biological agents available in our
country (IFX and ADA), in order to guide the choice®.

If the anti-TNF drug loses efficacy after one year, the
administration interval can be shortened, or the dose can
be increased. If regardless of this, there is no increase in
efficacy, treatment can be continued with a second an-
ti-TNF459:10,

Vedolizumab (VDZ) (Entyvio®, Lab Takeda Pharma)
appears in this context; it has been approved by the Eu-
ropean Medicines Agency (EMA)' and the Spanish Agen-
cy of Medicines and Healthcare Products (AEMPS)' for
treatment of adult patients with moderately to severely
ulcerative colitis and active Crohn’s disease who have had
an inadequate response with, lost response to, or were
intolerant to either conventional therapy or a TNFa an-
tagonist.

VDZ is a humanized immunoglobulin G1 (IgG1) mo-
noclonal antibody directed against the human lympho-
cyte integrin a4B7. The 04B7 integrin is expressed on
the surfaces of both T and B lymphocyte subpopula-
tions, including at the surface of a discrete subset of me-
mory T lymphocytes that preferentially migrate into the
gastrointestinal tract. The recommended dose regimen
is 300 mg administered by intravenous infusion at zero,
two and six weeks and then every eight weeks thereaf-
ter.

Efficacy

Two CTs have been carried out with VDZ in CD: GEMINI
11" which compared VDZ vs. placebo for treatment of mo-
derate-severe CD, and GEMINI III"* which compared VDZ
vs. placebo for treatment of CD in patients with previous
TNF antagonist failure.

GEMINI Il is an international Phase Ill, randomized, pa-
rallel-group, double blind, placebo controlled study con-
sisted of separate induction and maintenance trials which
included 1,115 patients between both trials. It consists of
two phases: an induction phase and a maintenance pha-
se. In this clinical trial, approximately 50% of patients had
had treatment failure with one or more TNF antagonists.
The aim of this study was to determine the effect of VDZ
in patients who have failed 1 or more standard therapies
for CD, including immunomodulators (AZA, 6-MP, or me-
thotrexate) and TNFo antagonists. To ensure that the effi-
cacy of VDZ could be evaluated in patients who are naive
to TNFow antagonists, enrollment of patients with previous

TNFow antagonist exposure was to be limited to no more
than 50% of the overall study population.

In the double-blind induction trial (cohort 1), patients
were randomly assigned, in a 3:2 ratio, to receive intrave-
nous VDZ, at a dose of 300 mg, or placebo at weeks 0
and 2 and were followed through week 6, at which time
disease status was assessed.

To fulfill the sample-size requirements for the main-
tenance trial, additional patients were enrolled in an
open-label group (cohort 2), which received the same VDZ
induction regimen that was used for the patients assigned
to VDZ in cohort 1. Patients from both cohorts who had
a clinical response (i.e., >70-point decrease in the CDAI
[Crohn’s Disease Activity Index] score) with VDZ at week 6
were randomly assigned, in a 1:1:1 ratio, to continue in a
blinded fashion to receive VDZ every 8 weeks, VDZ every
4 weeks, or placebo, for up to 52 weeks.

The two primary end points in the trial of induction
therapy were clinical remission (CDAI score of <150 points
and CDAI-100 response (>100-point decrease in the CDAI
score) at week 6.

CDAl is the gold standard used in clinical trials in order
to quantify clinical activity. From a clinical point of view,
the disease is classified into: mild activity (150-220 CDAI),
moderate activity (220-450 CDAI) and severe activity
(>450 CDAI).

GEMINI Ilis an international Phase Ill, randomized, pla-
cebo-controlled, double-blind, multinational, multicenter
trial which included 416 patients. The primary objective of
this study was to determine the effect of VDZ induction
therapy on clinical remission at week 6 in patients with
CD and previous TNF antagonist failure (75% of enrolled
patients). Eligible patients then were assigned randomly
1:1 to receive VDZ 300 mg or placebo, administered in-
travenously at weeks 0, 2, and 6. Secondary objectives
included determining the effects of VDZ on the CDAI-100
response at week 6 and clinical remission at week 10 in
the TNF antagonist—failure population and on remission
at weeks 6 and 10 in the overall population.

Tables 1 and 2 show the main results of these trials:
GEMINI II'y 1l respectively.

Safety

Based on the clinical trial experience, the most frequent
adverse events were: nasopharyngitis, headache, arthral-
gia, abdominal pain and infections; and the most severe
were: anaemia, disease exacerbation, anal and abdominal
abscesses, severe infections, and various neoplasias.

In GEMINI 1, a female patient developed breast can-
cer during the induction phase; while in the maintenance
phase, there was a case of carcinoid tumour in the appen-
dix, another case of squamous cell carcinoma, and a case
of basal cell carcinoma.

In GEMINI I, a male patient developed neurological
symptoms during the clinical trial, and even though Pro-
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Table 1. Results of pivotal clinical trial: GEMINI II

Results in the INDUCTION PHZASE. WEEK 6

Variable assessed in the VDZ Placebo Difference as ARR NNT

clinical trial N = 220 N= 148 (C1 95%) P (C1 95%)

Primary outcome

Week 6:

— Clinical remission* 14.5 % 6.8% 7.8% 0.02 13
(1.6-14) (7 to 62)

— CDAI-100 response** 31.4% 25.7% 5.7% 0.23 N/A

(-3.6-15.0)

Results in the MAINTENANCE PHASE. WEEK 52

Primary outcome VDZ Placebo Difference as ARR NNT
y N=154 in each arm N=153 (Cl1 95%) P
Clinical remission* at week 52 o 14.8 7
VDZ every 4 weeks st 21.6% (4.8-24.8) BEwA (510 21)
Clinical remission* at week 52 399 o 17.4% 0.0007 6
VDZ every 8 weeks ° (7.3-27.5) ' (4 to 14)
Secondary outcomes VDZ Placebo Difference as ARR NNT
y N=154 in each arm N=153 (Cl1 95%) P

CDAI-100 response** o 15.4% 7
VDZ every 4 weeks 45.5% 30.1% (4.7-26) s (4 to 22)
CDAI-100 response** 43 5% P 13.4% 0.0132 8
VDZ every 8 weeks =7 (2.8-24) ' (5 to 36)
Durable clinical remission*** o 2%
VDZ every 4 weeks 162% 14,49 (-6.2-10) Besi s

. (o]
Durable clinical remission*** o 7%
VDZ every 8 weeks 2 (-1.5-15.6) 0-18sk A
Glucocorticoid-free
remission****
VDZ every 4 weeks (N=80) 28.8% 15.99% 13% 0.045 8

20 (0.3-25.8) (4 t0 334)
VDZ every 8 weeks (N=82) 31.7% 15.5% 0.0154 7

(2.5-28.4) (4 to 41)

VDZ: Vedolizumab; AAR: Absolute risk reduction; NNT=Number needed to treat.

*Clinical remission (CDAI score of <150 points)

**CDAI-100 response: a decrease of 100 points or more in the score on the Crohn’s Disease Activity Index [CDAI] from the baseline.
***Durable clinical remission defined as clinical remission at >80% of study visits, including the final visit at week 52.
** %% Glucocorticoid-free remission defined as the proportion of patients with clinical remission at week 52 who were using corticosteroids from

the start and had discontinued them at the start of Week 6.

gressive Multifocal Leukoencephalopathy (PML) was ruled
out, the patient was withdrawn from the study because
he presented an ependimoma, which was the only neo-
plasia developed during this clinical trial.

There have been no reports of extra-pulmonary or sys-
temic tuberculosis with VDZ.

The safety and efficacy of vedolizumab in children
aged 0 to 17 years old have not been established. No
data are available. No interaction studies have been per-
formed. It is recommended to continue studying its long-
term safety.

Economic area

Because the price of VDZ has not yet been established
in Spain, the economic analysis has been conducted with

the invoicing price taken from the application of medica-
tions in special situations'.

With this reservation, and according to incremental
cost analysis, VDZ appears as the most expensive alterna-
tive, compared vs. anti-TNFs: ADA and IFX.

According to the GEMINI Il data and the incremental
cost of treatment vs placebo (regardless administration
costs in hospital), the estimated additional cost for each
additional patient who achieves clinical remission at Week
6 would be € 135,173. According to the same study, the
estimated additional cost for each additional patient with
durable clinical remission at Week 52 with VDZ every ei-
ght weeks would be € 166,368.

According to the GEMINI Ill data and the incremen-
tal cost of treatment vs placebo (regardless administra-
tion costs in hospital), the estimated additional cost for
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Table 2. Results of pivotal clinical trial: GEMINI Il

Results TNF antagonist-failure population

Variable assessed in the clinical trial o Placebo Difference as ARR LT
N (158) N (157) (Cl 95%) P (C1 95%)
Primary outcome
— Clinical remission* at week 6 15.2% 12.1% 3.1% 0433  ————-—
(-4.5-10.7)
Secondary outcomes
— Clinical remission* at week 10 26.6% 12.1% 14.5% 0.001 7
(5.9-23.1) (5to 17)
— Clinical remission* at week 6 and 10 12% 8.3% 3.7% 0.276 N/A
— CDAI- 100 response** at week 6 39.2% 2.3% 17% 0.001 6
(7-27) (4to0 15)
— CDAI- 100 response** at week 10 46.8% 2.8% 22% <0.0001 5
(12-32) (410 9)
Results Overall population
. . .. . VDZ Placebo Difference as ARR NNT
Variable assessed in the clinical trial N (209) N (207) (C1 95%) P (C1 95%)
Primary outcome
— Clinical remission* at week 6 19.1% 12.1% 7% 0.0478 14
(0.1- 14) (7 to 818)
Secondary outcomes of interest
— Clinical remission* at week 10 28.7% 13% 15.7% <0.0001 7
(8-23.3) (5to 13)
— Clinical remission* at week 6 and 10 15.3% 8.2% 7.1% 0.25 N/A
— CDAI- 100 response** at week 6 39.2% 22.7% 16.5% 0.0002 7
(7.8-25.3) (4 to 13)
— CDAI- 100 response** at week 10 47.8% 24.2% 23.6% <0.0001 5
(14.8-32.6) (4to7)
Results Naive population
. . .. . VDZ Placebo Difference as ARR
Variable assessed in the clinical trial N (51) N (50) (C1 95%) P NNT
Primary outcome:
— Clinical remission* at week 6 31.4% 12% 19.4 0.012 5
(3.8- 35) (3 a26)

VDZ: Vedolizumab; AAR: Absolute risk reduction; NNT=Number need to treat.

*Clinical remission (CDAI score of <150 points).

**CDAI- 100 response: a decrease of 100 points or more in the score on the Crohn’s Disease Activity Index [CDAI] from the baseline.

each additional patient in the “overall study population”
(which included: prior TNF antagonists failure and TNF
antagonists-naive patients) who achieve clinical remission
at week 6 would be € 145,572. According to the same
study, the estimated additional cost for each patient in
the "naive” sub-group who achieve clinical remission at
Week 6 would be € 51,990. (Table 3).

In terms of the budget impact at national level, if we
consider VDZ as second line, according to the failure ra-
tes obtained from CTs: GEMINI Il and ll, its budget im-
pact after failure to anti-TNF would be € 30,694,896-€
40,926,528 per year in order to treat 1,107-1,476 pa-
tients in Spain.

In third line treatment, its budget impact after failure
to two anti-TNF, where currently there is not therapeutic

option, would be € 30,694,896 € to € 62,831,648 €
per year in order to treat 1,107-2,266 patients in Spain.
(Table 4)

Additional considerations

Placebo was used as comparator in both clinical trials,
and VDZ showed superiority vs. placebo in both studies.
However, there are currently two anti-TNF drugs approved
in Spain and used in clinical practice for moderate-severe
CD treatment after failure with conventional therapy; na-
mely, IFX and ADA. These drugs have demonstrated their
efficacy for CD, with patients achieving fast remission.
However, both drugs will cease being equally effective
over time, and it is necessary to change their dosing regi-
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Table 3. Incremental cost-effectiveness ratio of vedolizumab

Incremental cost-effectiveness ratio (ICER)

NNT Incremental ICER
Reference  Type of result Outcome assessed Comparator (Cl 95%) Cost (A-B) (C1 95%)
. Clinical remission
Induction 13 € 135,174
Phase (CDAI<150 scores) Placebo (7 10 62) 10,398 € (72,786-644.676)
at week 6
LN Clinical remission
Maintenance . 6 € 166,368
Phase at week 52 with VDZ Placebo (@10 14) 27,728 € (110,912-388,192)
every 8 weeks
TNF _ _
antagonist—failure Clialresl (mision Placebo s N/A N/A
. at week 6 p>0,05
population
GEMINI I Overall Clinical remission 14 € 145,572
population at week 6 flacebn 70818  10398€ (55 786.8505,564)
Naive Clinical remission 5 €51,990
population at week 6 Placebo (3 to 26) LA (31,194-270,348)

The ICER is presented according to NNT and incremental or differential cost vs. placebo ( the comparator in GEMINI Il and Ill), and regardless
administration costs in hospital. NNT=Number need to treat; ICER=Incremental cost-effectiveness ratio.

men or the type of anti-TNF drug in order to control the
disease outbreaks.

Both, GEMINI Il and GEMINI Il included TNF antago-
nist-failure population: approximately 50% and 75% in
GEMINI Il and Il respectively. However, the different rates
of failure to one or two anti-TNFs in both clinical trials
appear to be striking. The population with failure to one
anti-TNF drug was 21% and 22%-28% (GEMINI Il and IlI
respectively), and with failure to two anti-TNFs was 21%
and 39-43% (GEMINI Il and Il respectively).

In GEMINI II, it was observed that VDZ is effective for
the induction of clinical remission, defined as CDAI< 150
scores at week 6; but not in terms of CDAI-100 response
at week 6.

Among patients who achieved clinical remission with
VDZ at week 6, the best response rates: clinical remission
and clinical remission in glucocorticoid-free patients were
in those patients receiving VDZ every 8 weeks. CDAI-100
responses were better in patients receiving VDZ more fre-
guently (every 4 weeks).

In the induction phase, we observed that clinical remis-
sion and CDAI-100 response were better for those pa-
tients who continued treatment with glucocorticoid than
those who were treated with VDZ alone until week 6.

In GEMINI Ill, for the primary outcome, proportion of
patients in clinical remission at week 6 for the TNF antago-
nist-failure population, no statistically significant differen-
ce was observed between the VDZ and placebo groups.
However, in the overall population, a greater proportion of
VDZ-treated patients than placebo-treated patients were
in clinical remission at week 6

The CDAI-100 response at week 6 for the TNF antago-
nist-failure population and overall population was statis-
tically significant in patients treated with VDZ. Effects of
VDZ on clinical remission may not become evident until
between weeks 6 and 10. It could be deduced that the
time to achieve remission with VDZ may be ten weeks in
patients with CD, particularly in patients with previous TNF
antagonist failure. Results in the TNF antagonist—failure
population showed a clinically important increase over
time in the proportion of VDZ-treated patients in remis-
sion, from 15.2% at week 6 to 26.6% at week 10. Howe-
ver, the remission rate in placebo-treated patients remai-
ned constant at 12.1% at weeks 6 and 10.

If we analyze the results of clinical remission at week
10, the difference in ARR between TNF antagonist—failure
population and the overall population was small (14.5%
vs. 15.7% respectively). This result could suggest the need
of an additional treatment dose (weeks 0, 2 and 6), and a

Table 4. Economic estimate considering VVDZ as 2nd and 3rd line of treatment after anti-TNF

Estimate of the number of patients/year who are candidate to treatment at a national level, estimated annual
cost, and annual efficacy units.

Number of patients Incremental cost per

: NNT Annual economic impact Annual efficacy units
per year patient vs. placebo
1,107-1,476 patients €27,728 6 € 30,694,896 - € 40,926,528 184-246
1,107-2,266 patients €27,728 6 € 30,694,896 - € 62,831,648 189-387




302 - Farm Hosp. 2015;39(5):297-308

Jenifer Gonzalez Chavez et al.

longer time (10 weeks) of follow-up to observe a clinically
relevant benefit.

Clinical remission at weeks 6 and 10 was not achieved
either in TNF antagonist-failure population and the overall
population, but better results in this outcome were achie-
ved in the overall population.

In the TNF antagonist—naive population the clinical re-
mission at week 6 was 31.4% vs. 12% (VDZ vs. placebo).

In both clinical trials best results were observed with the
simultaneous use of glucocorticoids.

The lack of statistical significance of primary outcome
results contrasts with the GEMINI Il induction study results
in patients with previous TNF antagonist failure. However,
several patient characteristics and design parameters di-
ffered between these 2 studies (e.g., differences in upper
CDAI score cut-off values, defined by entry criteria, and
in mean CDAI scores, and re-randomization at week 6 in
GEMINLI II). Observed differences in week 6 remission rates
between overall populations of the two studies may be
attributable to variations between 2 otherwise similar pa-
tient populations, including proportions of patients with
previous exposure to 1, 2, or 3 TNF antagonists (GEMINI Il
47.6%; GEMINLI I, 75.7%). The upper bound of patients’
CDAIl scores (GEMINI II, 450; GEMINI lll, 400) or random
variation could have accounted for the observed differen-
ces in subgroup analyses of week 6 remission rates among
TNF antagonist-naive patients.

In conclusion, effects of VDZ induction therapy were
modest overall, according to the results observed in both
CTs. The maintenance effects were not evaluated in GEMI-
NI lll. However, the modest efficacy of VDZ induction the-
rapy was contrasted by the benefit of VDZ maintenance
therapy over the course of 52 weeks in GEMINI II. In this
study, in those patients with clinical remission in the induc-
tion phase, clinical remission occurred in 39% and 36.4%
of those who continued with VDZ every 8 and every 4
weeks, respectively vs. 21.6% of patients on placebo arm.
Effects were similar between clinical remission at week 52
and clinical remission of glucocorticoids-free population.

Conclusion; therapeutic positioning and
conditions of use

In view of the efficacy and safety results, the proposed
positioning is considered Category D-1 (category explana-
tion is included in MADRE program’): It is Included in the
formulary with specific recommendations: as an alternati-
ve in the second or third line of treatment for moderate to
severe Crohn’s Disease.
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