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Abstract

AIM: To evaluate the safety and efficacy of oral
administration of Alequel™, an autologous protein-
containing colon extract.

METHODS: A total of 43 patients were enrolled in
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a randomized, placebo-controlled, double-blind trial.
Patients were orally administered with autologous
protein-containing colon extract three doses of
autologous study drug per week for 15 wk, for a total of
45 doses. Patients were followed for safety parameters.
Remission was defined as a Crohn’s disease activity
index (CDAI) score of less than or equal to 150. All
patients were followed for changes in subsets of T cells
by fluorescence-activated cell sorting analysis.

RESULTS: Analysis was performed on a total number
of evaluable patients of 14 in the study drug group and
15 in the placebo group. Treatment was well tolerated
by all patients. No major treatment-related adverse
events were reported or observed in any of the treated
patients during the feeding or follow-up periods.
Between weeks 6 and 9 of the study, six of the 14
(43%) evaluable subjects who received the study
drug achieved a CDAI of 150 or lower. In contrast,
five of the 15 (33%) evaluable subjects in the placebo
group achieved remission. Between weeks 9 and 12,
the remission rates were 50% and 33% for the drug
group and placebo group, respectively. Among the
drug-treated subjects who achieved remission, the
effect of the drug was judged as stable in eight of
the 14 subjects as measured by at least two CDAI
scores indicating remission in the 15-wk treatment
period. A decreased percentage of peripheral natural
killer T regulatory cells (a decrease of 28% vs an
increase of 16%) and an increased ratio of CD4"/CD8"
T lymphocytes (an increase of 11% vs a decrease of
9%) were noted in subjects with a significant clinical
response.

CONCLUSION: Oral administration of the autologous
colonic extract could be a safe and effective for the
treatment of patients with moderate to severe Crohn’s
disease.
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Core tip: Oral administration of the autologous colonic
extract could be a safe and effective for the treatment
of patients with moderate to severe Crohn’s disease
(CD). Increased ratio of CD4*/CD8" T lymphocytes was
noted in subjects with a significant clinical response
and may serve as a biomarker for response to therapy.

Israeli E, Zigmond E, Lalazar G, Klein A, Hemed N, Goldin E,
Ilan Y. Oral mixture of autologous colon-extracted proteins for
the Crohn’s disease: A double-blind trial. World J Gastroenterol
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INTRODUCTION

Crohn’s disease (CD) is an idiopathic immune-
mediated disorder; resulting in chronic inflammation of
the gut™?. Although the pathogenesis of CD has not
been adequately clarified, the current understanding
is that transmural inflammation, the primary presen-
tation of CD, is the result of a cascade of events and
processes initiated by one or more antigens that
remain unspecified. In the normal state, low-level
physiological inflammation of the gut is kept in check
through an active process of immune tolerance.
Evidence in humans points to an over-responsiveness
and loss of tolerance of mucosal T-cells'*. Current
therapeutic approaches to treat CD are based on a
relatively non-specific suppression of the immune
system™®, Undesirable side effects, some of which
are severe, remain a major hurdle to the use of these
therapies.

Oral tolerance is a natural immunologic process
driven by the oral administration of an exogenous
antigen”™®. Oral antigen administration can activate
specific subsets of cells, suppress effector cells, and
alleviate unwanted autoimmunity!® %%, Multiple
mechanisms of tolerance are induced by oral antigen
administration. Due to their privileged access to the
internal milieu, commensal bacteria and dietary Ag
that continuously contact the mucosa represent a
frontier between foreign and self-components. Low
doses favor active suppression, whereas higher
doses favor clonal anergy and clonal deletion. Oral Ag
administration promotes regulatory T cells'*?, including
Th2 [interleukin (IL)-47/IL-107], Th3 [transforming
growth factor (TGF)-beta] cells, CD4"CD25" regulatory
cells, and LAP'T cells'***, Induction of oral tolerance is
enhanced by IL-4, IL-10, anti-IL-12, TGF-beta, cholera
toxin B subunit, FIt-3 ligand, anti-CD40 ligand and
continuous Ag administration™. Thus, oral exposure to
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antigens from the bowel results in an active immune
response and is an attractive physiologic approach
for immunotherapy towards antigens presented
in the gut mucosa!'®. Recent progress in mucosal
immunology provides new insights into the potential
use of oral tolerance in the clinic as a mechanism
to induce regulatory T cells that may play a role in
the suppression of inflammationt****®1, This method
of antigen-specific therapy is non-toxic and can be
administered on a chronic basis'®*®.,

The efficacy of mucosal tolerance has been
clearly demonstrated in animal models of CD"*??, In
humans, oral administration of Alequel™, an extract
of autologous colonic protein-derived antigens, was
shown to be safe in patients with CD'**!. Ten patients
with CD were treated orally with Alequel™ three times
a week for 16 wk. Seven patients achieved clinical
remission with an increase in their mean inflammatory
bowel disease (IBD) questionnaire (IBDQ) score.
High levels of colitis extracted protein-specific
interferon (IFN)-gamma spot forming colonies were
detected prior to treatment and a marked decrease
in these colonies was observed following treatment.
Furthermore, treatment altered the CD4*/CD8"
lymphocyte ratio and increased peripheral natural
killer T (NKT) cell numbers. A significant increase
in serum IL-10 and IL-4 levels was observed during
the treatment period'™®!. In a recently conducted
randomized, double-blind, placebo-controlled trial, 31
patients with moderate to severe CD were enrolled
in a 27-wk study®. Oral administration of Alequel™
resulted in clinical remission of CD in 58% of the
patients in the treated group compared to clinical
remission of 29% in the placebo group. A clinical
response was seen in 67% and 43% of the patients
receiving Alequel™ and placebo, respectively. An
improved IBDQ score was seen in 43% of the patients
receiving Alequel™ and only 12% of the patients
receiving the placebo. A decrease in the number of
subject-specific, antigen-directed, IFN-gamma spot-
forming colonies and an increased percentage of
peripheral blood NKT cells were only seen in the drug-
treated cohort who achieved remission.

The gut epithelium has an ability to discriminate
between pathogens and commensals and plays a role
in mucosal immunology>*®.. Dysfunctional interactions
between microbes and epithelia play a role in IBD.
Patients with IBD had altered microbiota, enhanced
expression of inflammatory genes, and increased
correlations between specific gene expression and
microbes®, It was suggested that part of the effect
of Alequel™ are mediated by an immune modulatory
effects of bacterial antigens which are part of the
mixture.

The aim of the phase I study reported here was
to further evaluate the safety and efficacy of oral
administration of this personalized drug in a more
diverse cohort of CD patients in a randomized, double-
blind, placebo-controlled format. Furthermore, we
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evaluated several markers that could be used to
construct an immune profile to predict which of
these individuals would be likely to respond to the
administration of Alequel™.

MATERIALS AND METHODS

Patient population

A randomized, double-blind, placebo-controlled, one-
center trial was conducted comprising subjects with
moderate to severe CD. The study was carried out
in accordance with the guidelines of the Hebrew
University-Hadassah Institutional Committee for
Human Clinical Trials and with the approval of the
Israel Ministry of Health Committee for Human Trials.
NIH Gov, NCT02185183.

Inclusion criteria

Participants (men and women older than 18 years of
age) were evaluated for eligibility after they had signed
a written informed consent form. The diagnosis of CD
with clinical evidence of active (symptomatic) disease
was based on clinical history, blood tests and/or
histology, X-ray, or endoscopy. Subjects were required
to have a Crohn’s disease activity index (CDAI) score
between 220 and 400 as a condition for enroliment
irrespective of endoscopic findings. Subjects receiving
oral steroid therapy at the time of enrollment were
required to be on a stable dose regimen of less than
10 mg of prednisone per day for four weeks prior to
enrollment.

Exclusion criteria

Patients falling into the following categories were
ineligible for entry into the study: subjects who
underwent bowel surgery within three months prior
to the commencement of the trial; those who had
experienced a prior colostomy, ileostomy, or colectomy
with ileorectal anastamosis; subjects whose symptoms
were believed to be due to the presence of fibrotic
strictures; or individuals who were likely to require
emergency surgery for persistent intestinal obstruction,
bowel perforation, toxic megacolon, uncontrolled
bleeding, or abdominal abscess or infection. Subjects
with an infectious or neoplastic disease were also
ineligible. Potential subjects on a dose regimen of oral
steroid therapy greater than 10 mg of prednisone per
day and those who were receiving an elemental diet
or parenteral nutrition were also ineligible. In addition,
subjects who had been treated with methotrexate,
cyclosporine, or anti-tumor necrosis factor (TNF)-a
or who had participated in another clinical trial within
three months prior to enroliment were ineligible.
However, patients on 6-mercaptopurine/azathioprine
could be included.

Study drug preparation and administration
Subjects who fulfilled the inclusion/exclusion criteria
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for participation in the study were scheduled for a
colonoscopy. During the colonoscopy, colon biopsies
were removed for preparation of the colon-specific
antigen-containing extract (the study drug, Alequel™).
Each subject received a regimen of three doses of
autologous study drug per week for 15 wk, for a total
of 45 doses following an overnight fast. To prevent the
possible effect of gastric acidity on the extract, patients
also received Omeprazole together with the study drug
at a dose of 20 pg throughout the trial.

Randomization

Subjects were randomized by a computer-generated
randomization program to receive either the study
drug or the placebo. All subjects and investigators were
blinded regarding treatment allocation. Confidentiality
of the blinding code was ensured by an independent
statistician.

Clinical and laboratory follow-up

Safety parameters: Study subjects were monitored
by a variety of clinical, laboratory, and quality of life
parameters during the treatment period (weeks 0-15)
and during the follow-up period (weeks 16-21) after
treatment. These terms were determined based
on previous data from the phase I and I clinical
trials!*?*, Safety and tolerability of oral administration
of the study drug was assessed by evaluating the
subjects’ diary entries detailing adverse events and
general health. A physical examination, record of vital
signs, interim history and adverse events assessment
was conducted every three weeks. Blood was
drawn at each visit to obtain complete blood counts,
sedimentation rate, and standard chemistries.

Efficacy parameters and surrogate markers: The
effect of the study drug on the clinical status of the
subjects was assessed by following the CDAI score for
the week prior to the clinic visit. The primary end point
was complete clinical remission, defined as a decrease
in CDAI to 150 or lower for at least six consecutive
weeks. As a means of identifying a possible surrogate
marker to assess the clinical effect of the study drug,
fluorescence-activated cell-sorting (FACS) analysis of
peripheral blood T-cell populations were performed on
specimens obtained at weeks 0, 9 and 15.

FACS analysis for the determination of the effect of
treatment on peripheral blood CD4, CD8, and NKT
lymphocytes

Blood samples were collected throughout the study
period. Following lymphocyte isolation, duplicates of 2
x 10*-5 x 10* cells in 500 pL PBS were deposited into
Falcon 2052 tubes, incubated with 4 mL of 1% bovine
serum albumin (BSA) for 10 min, and centrifuged
at 1400 rpm for 5 min. Cells were suspended in 10
uL fetal bovine serum with 1:20 FITC-labeled anti-
human CD3, CD4, CD8, CD16, or CD56 antibodies
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Table 1 Clinical parameters of evaluable patients 7 (%)

Percent of subjects in remission

Alequel (n = 14) Placebo (7 = 15)

Sex (M:F) 6:8 6:9
Age (yr), mean (range) 35 (26-53) 30 (19-48)
Duration of disease 9.1 74

mean
Location of disease

Small bowel 8 6

Colon 5 3

Both 1 6
Steroid treatment 1(7) 3 (20)
Thiopurine treatment 2(14) 4(27)
Baseline CDAI 303 (223-394) 281 (228-365)

Baseline IBDQ 142 151

M: Male; F: Female; CDAI: Crohn’s disease activity index; IBDQ:
Inflammatory bowel disease questionnaire.

(Pharmingen and RD, Minneapolis, MN, United States).
Cells were washed twice with 1% BSA, and 0.5 mL
of 1% paraformaldehyde was added. For the control
group, 5 uL of 1% BSA was added. Cell phenotyping
was performed by a FACSTAR plus (Becton Dickinson,
NJ). Only live cells were counted, and background
fluorescence from non-antibody-treated lymphocytes
was subtracted.

Statistical analysis

Sample size and power calculations were made based
on the results of the phase I and I clinical trials.
A total of 43 subjects were enrolled in the study,
randomized, and treated according to the protocol.
The study was not designed to detect rarely occurring
treatment associated adverse events. Summary
statistics at each time-point for all clinical and
laboratory variables were calculated, and the statistical
significance of differences from baseline were assessed
by the Student’s t-test.

RESULTS

Study population

A total of 43 subjects were randomized after meeting
all the inclusion and exclusion criteria. Of these
subjects, 21 patients received the placebo and 22
patients received the study drug. After enrollment, two
subjects in the study drug group withdrew consent
and were not treated. The study was terminated
prematurely by 11 subjects (five from the study drug
and six from the placebo group). After the week 3 visit,
two patients dropped out (one from the placebo group
and one from the drug group), two more patients (both
from the placebo group) dropped out after week 6;
four patients dropped out (two from the placebo and
two from the drug group) after week 9; and three
dropped out (one from the placebo and two from the
drug group) after week 12. Data from one additional
subject was determined to be invalid due to a CDAI
score at initiation of treatment below the required

Baishidenge ~ WJG | www.wjgnet.com

60

50 -

40 -

30

10 -

3-6 6-9 9-12
t/wk

Figure 1 Effect of oral administration of Alequel™ on clinical remission.
Percent of subjects in clinical remission (Crohn’s disease activity index < 150)
during the course of the study. Black bars represent the Alequel™-treated group
and open bars represent the placebo group. The evaluable number of patients
in each group was too small to reach a statistical significance.

score of 220. Therefore, final analysis was performed
on a total nhumber of evaluable patients of 14 in the
study drug group and 15 in the placebo group.

Table 1 summarizes the clinical data of the
evaluable patients. The drug group included six males
and eight females. The mean age of the patients in
the drug group was 35 years old (range of 26 to 53
years old). The placebo group included six males and
nine females, and the mean age of the patients in the
placebo group was 30 years old (range of 19 to 48
years old). One subject in the drug group and three
subjects in the placebo group were on a regimen of
corticosteroids (less than or equal to a dose of 10 mg
of prednisone) at initiation of treatment. Two patients
in the drug group and four patients in the placebo
group were receiving azathiopurine at initiation of
treatment. Table 1 presents the average baseline
CDAI score for each of the study groups, 281 vs 303,
for patients in the placebo and study drug groups
respectively (P value was not significant).

Effect of oral administration of Alequel’ on clinical
remission

Clinical remission was defined as a decrease in CDAI
score to 150 or lower at two consecutive visits during
the study period. Clinical remission was used as the
primary measure of treatment efficacy. Figure 1 shows
the effect of oral administration of Alequel™ on clinical
remission. The evaluable nhumber of patients in each
group was too small to reach a statistical significance.
Between week 6 and week 9 of the study, six of the
14 (43%) evaluable subjects who received the study
drug achieved a CDAI of 150 or lower. In contrast,
five of the 15 (33%) evaluable subjects in the placebo
group achieved remission. Between weeks 9 and 12,
the remission rates were 50% and 33% for the drug
group and placebo group, respectively. Among the
drug-treated subjects who achieved remission, the
effect of the drug was judged as stable in eight of the

May 14, 2015 | Volume 21 | Issue 18 |



A B

45

40 +

S

35 - ~
3 3
S 30 &
3 2
T 25 | g
% =

20 ©
£ 8
T 15
Ja}
(@]

10

5

0

Week 0 Week 15 Week 0 Week 15
DR DNOR

C 20+

1.8 -

1.6 -
9]
§ 1.4 -
5 127
1S
= 1.0 +
2
s} 0.8 -
S 06
(@]

0.4

0.2

0.0

Week 0 Week 15
DR

Week 0 Week 15
DNOR

35

30

25

20

15

10

Israeli E et a/. Oral tolerance for Crohn's disease

Week 0 Week 15
DR

Week 0 Week 15
DNOR

Figure 2 Effect of oral administration of Alequel™ on peripheral blood T cell populations. Flow cytometry bioinformatics analysis of CD4* and CD8" lymphocyte
subsets was performed. The effect was analyzed based on response to treatment comparing weeks 0 to 15 results for the Alequel™-treated patients. A: CD4 T cells;
B: CD8 T cells; C: CD4/CDS8 ratio of peripheral blood T cell populations. Black bars represent subjects who reached clinical remission (DR), while open bars represent
subjects who did not reach clinical remission (DNOR). The evaluable number of patients in each group was too small to reach a statistical significance.

14 subjects as measured by at least two CDAI scores
indicating remission in the 15-wk treatment period.

Safety measures

Treatment was well tolerated by all patients. No major
treatment-related adverse events were reported or
observed in any of the treated patients during the
feeding or follow-up periods. No major changes in
any of the extra-intestinal systems monitored were
reported in any of the patients during the study period.

Biomarkers for prediction of clinical remission

Analysis of the effect of treatment on peripheral blood
lymphocytes revealed a difference between subjects in
the drug treated group who achieved remission (DR)
and those drug treated subjects who did not achieve
remission (DNOR). The evaluable number of patients
in each group was too small to reach a statistical
significance. There was no difference between groups
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for the CD4" lymphocytes at baseline or at end of
treatment (Figure 2A). Figure 2B shows that at
baseline the percentage of CD8* lymphocytes was
higher in the DR group vs the DNOR group (29.8%
vs 19.1%, respectively). In the DR group there was
a decrease of 6% of the CD8" subset (from 29.8% to
28.2%) while in the DNOR group there was a 30%
increase (from 19.1% to 24.7%).

The CD4/CD8 lymphocyte ratio was previously
suggested to correlate with response in patients with
CD™. Figure 2C demonstrates a distinct difference in
the trend over time of the CD4"/CD8" T lymphocyte
ratio between the Alequel™-treated DR patients
compared to DNOR patients. In the DR-group, there
was an 11% increase in the CD4"/CD8" ratio between
week 0 and week 12 (from 1.11 to 1.23). In the DNOR
group, this ratio decreased by 9% (from 1.84 at week
0 to 1.68 at week 12).

NKT cells were previously suggested to play a role
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Figure 3 Effect of oral administration of Alequel™ on peripheral natural

killer T cells. Flow cytometry analysis analysis of the peripheral natural killer
T (NKT) lymphocyte subset was performed. Black bars represent subjects who
reached clinical remission (DR), while open bars represent subjects who did not
reach clinical remission (DNOR).

in the regulation of the immune response in patients
with CD™*?%, Figure 3 shows the effect of Alequel™
treatment on NKT lymphocytes. A decrease in the
percentage of peripheral NKT regulatory cells of 28%
(from 3.36% to 2.43%) was noted in DR patients
compared to an increase of 16% (from 2.38% to
2.76%) in the DNOR group.

DISCUSSION

This study examined the efficacy of Alequel™, an
autologous protein-containing extract of colon mucosal
tissue. The results of the present study suggest
that the induction of oral immune-regulation via
oral administration of Alequel™ appears to be safe
for the treatment of moderate to severe CD. Oral
administration of Alequel™ resulted in an improved
clinical remission rate (43% vs 33%) at weeks 6 to
9 in the drug treated group compared to the placebo
group. From weeks 8 to 12, the clinical remission rates
were 50% and 33% for the drug treated and placebo
treated groups, respectively. Although the number
of patients treated in the present study is small and
did not enable the data to reach a level of statistical
significance, the results support the induction of
oral tolerance as an active response towards orally
administered immunogenic material, involving the
presentation of an epitope to cells in the gut-associated
lymphoid tissue*®'.

Phase I and Phase I clinical trials have suggested
that oral administration of Alequel™ is safe and may
be effective in patients with CD™**). These data
suggest that the beneficial clinical effect noted by oral
administration of this mixture of autologous proteins
may involve the induction of tolerance towards bystander
proteins or may be associated with the presentation
of the relevant antigens along with some mucosal
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adjuvants. Data presented here further support the
safety of administration of Alequel™ to patients with CD
and its efficacy in these subjects.

The present protocol was based on the results of
previous studies and tested the effect of Alequel™ in a
diverse group of patients with moderately to severe CD.
Some of these patients had previously failed standard
therapy (such as anti-TNF-o and/or thiopurines).
The efficacy of treatments inducing mucosal
tolerance have been clearly demonstrated in animal
models of IBD!"******' and other immune-mediated
disorders®****, Significant results have been observed in
nonobese diabetic mice®, experimental autoimmune
encephalomyelitis (EAE)P?*?**" hepatitis'®’*'*®!, type
2 diabetes™!, arthritis™®***, graft vs host disease!'**",
metabolic syndrome™, atherosclerosis™®**, malignant
disorders®®'% allergies**?!, and uveitis***>%, In
several animal models, oral tolerance was more
effective in preventing disease by treating an active
immune response. These data suggest that induction of
oral tolerance can be used to maintain disease remission
rather than to induce remission of active disease.

Human studies aimed at suppression of unwanted
immune responses have been conducted in patients
with multiple sclerosis (MS)P**”!, myasthenia gravis®™?,
uveitis®**>*%4% thyroid disease™, rheumatoid arthritis™***,
Behcet’s disease!™”, and type 1 diabetes?®®>'®], Although
these studies showed immune modulatory effects, most
treatments did not lead to a profound suppression of
disease activity"®. Induction of oral tolerance towards
keyhole limpet hemocyanin (KLH) was evaluated in
normal individuals and in those with ulcerative colitis
or CD™Y, Oral administration of KLH prior to systemic
immunization decreased the magnitude of the T cell
proliferative response, as well as skin test responses
to KLH in normal individuals immunized with KLH.
In individuals with ulcerative colitis, and to a greater
extent, CD, prior oral administration of KLH led to
an augmentation of the T cell proliferative response.
However, this study did not measure any in vivo
parameters, and there was only a two week interval
between administration of the tolerance-inducing
agent and the challenge by KLH. These results support
the concept that oral administration of antigens can
alter the systemic immune balance and show that
such alterations occur in patients with IBD, although
not necessarily in the same direction as in normal
subjects.

Although it is clear that oral Ag administration can
suppress autoimmunity and inflammatory diseases in
animals, successful application of oral tolerance for the
treatment of human diseases may depend on several
factors. One important requirement is an improved
formulation, including using adjuvants, optimizing
the dose and frequency of administration, developing
immune biomarkers to assess immunologic effects,
and developing strategies to target the correct cells
in the gut and liver and to target the right patient
population. Early therapy is also an important factor
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since oral tolerance is mostly effective before or shortly
after disease onset''®.

Data from clinical studies in patients with
uveitis*>**** and animal models of myasthenia®**!
and EAEP>*®! suggest that protein mixtures may not
be as effective oral tolerogens as purified proteins.
Bystander suppression is a concept in which regulatory
cells induced by oral Ag administration can suppress
immune responses stimulated by other Ag, as long as
the Ag is present in the anatomic vicinity"*****), During
the course of chronic inflammatory autoimmune
processes in animals, there is intra- and inter-antigenic
spread of autoreactivity at the target organ®®*"],
Human patients with autoimmune diseases such
as MS and type I diabetes are also reactive to
multiple autoantigens in the target tissue®®**?, As
regulatory cells induced by oral Ag administration
secrete nonspecific cytokines after being triggered
by the fed Ag, they suppress inflammation in the
microenvironment where the administered Ag is
localized. Thus, it is not necessary to know the specific
Ag that is the target of an autoimmune response in a
human organ-specific inflammatory disease, but rather
to feed an Ag capable of inducing regulatory cells
that then migrate to the target tissue and suppress
inflammation.

In the clinical study reported here, differences
and changes in several immunological parameters
were assayed during the treatment course, enabling
the conclusion that there is a significant difference
in the immune profile of subjects who respond to
treatment. The data presented here show an increased
ratio of CD4"/CD8" T lymphocytes in subjects with a
significant clinical response, compared with a decrease
in the ratio in non-responders.

NKT cells are a unique lineage of T cells that share
properties with both NK cells and memory T cells®”.
Their ability to generate both Thl and Th2 responses
indicates their importance as immunoregulatory
cells® % and they play a role in the immune regulation
of colitis®**%*%*, NKT cells have been suggested to be
essential for induction of oral tolerance®”. Oral tolerance
is associated with promotion of NKT cells in both animal
models and humans!®?***>*%5%1 1n an experimental
model of colitis, induction of oral tolerance was
associated with an increase in the number of NKT cells
and a change in their function®*®>*), In the present
study, we noted a 28% decrease and a 16% increase
in the percentage of peripheral NKT regulatory cells
in drug responders and non-responders, respectively.
Previous studies suggested an increase in NKT cells in
responders. Therefore, the decrease noted here may
be associated with altered expression of NK1.1 on the
surface of NKT cells over timel®®!. As patients were
tested at different time points compared to previous
studies, these differences may suggest over-activation
of NKT cells resulting in reduced expression of NK1.1.

Alternatively, some of the effects noted here can be
explained by a potential beneficial immune effects of
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the gut microbiome!”**), Bacteria in the gut, and gut

microbial products can exert an immune modulatory
effects in animal models and humans”®”4, Alequel™
contains bacterial products which may underline its
immune modulatory effects.

Oral administration of the autologous colonic
extract Alequel™ is a patient tailored approach that is
safe and may be an effective method for the treatment
of patients with moderate to severe CD. The level of
peripheral NKT and the CD4/CD8 lymphocyte ratio
may serve as surrogate markers to predict clinical
response. Oral tolerance may thus provide a side
effect-free, disease-antigen-specific approach for the
treatment of patients with CD.

COMMENTS

Background

Oral tolerance is a natural immunologic process driven by the oral
administration of an exogenous antigen. Recent progress in mucosal
immunology provides new insights into the potential use of oral tolerance in the
clinic as a mechanism to induce regulatory T cells that may play a role in the
suppression of inflammation

Research frontiers

The aim of the phase II study reported here was to further evaluate the safety
and efficacy of oral administration of this personalized drug in a more diverse
cohort of Crohn’s disease (CD) patients in a randomized, double-blind, placebo-
controlled format.

Innovations and breakthroughs

This study examined the efficacy of Alequel , an autologous protein-
containing extract of colon mucosal tissue. The results of the present study
suggest that the induction of oral immune-regulation via oral administration of
Alequel™ appears to be safe for the treatment of moderate to severe CD. Oral
administration of Alequel™ resulted in an improved clinical remission rate (43%
vs 33%) at weeks 6 to 9 in the drug treated group compared to the placebo
group. From weeks 8 to 12, the clinical remission rates were 50% and 33% for
the drug treated and placebo treated groups, respectively.

Applications

Oral administration of the autologous colonic extract Alequel™ is a patient
tailored approach that is safe and may be an effective method for the treatment
of patients with moderate to severe CD. The level of peripheral natural killer T
and the CD4/CD8 lymphocyte ratio may serve as surrogate markers to predict
clinical response. Oral tolerance may thus provide a side effect-free, disease-
antigen-specific approach for the treatment of patients with CD.
Peer-review

The paper is quite of interest and also original in design, even if the sample size
is small. Furthermore if the extract can be administerd at meal or fasting.
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