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Abstract

Background and aim: The Toll like receptor 9 (TLR9) has over the years received growing interest as a potential
point of therapeutic intervention in the treatment of ulcerative colitis. The aim of this study was to evaluate a TLR9
agonist DIMS0150 as a new treatment option for patients with ulcerative colitis.

Methods: A randomized, double-blind, placebo controlled, multicenter trial was conducted in ulcerative colitis
patients with moderate to severe disease activity despite concomitant steroid medication. 34 patients were
randomized to receive a single rectal administration of 30 mg of DIMS0150 or placebo.

Results: Clinical response at week 4 was 33% and 41% in the placebo and DIMS0150 treated group,
respectively. The proportion of patients in clinical remission at week 4 was 13%, observed only in the DIMS0150
group. Likewise, histological response or remission at week 4 was 27% (p-value 0.06) in the DIMS0150 group only.
Rates of sustained clinical response were 27% (p-value 0.06) and 31%, in the DIMS0150 treated group across week
4 and 3 months respectively. Sub score analysis of the disease activity indices indicated a highly statistical
difference at week 4 from baseline only in the DIMS0150 treated group for all 4 DAI sub scores.

Conclusion: Although statistical significant results for the primary endpoints could not be obtained in this small
study, DIMS0150 treatment showed positive signals suggesting that TLR-9 activation could be an interesting
upcoming therapeutic option.

Keywords: Immunomodulators; Therapy; Toll-like receptor;
Ulcerative colitis

Background
One of the major sub forms of inflammatory bowel disease (IBD) is

ulcerative colitis (UC), which is broadly recognised by chronic
inflammation of the rectal and colonic mucosa. From a therapeutic
perspective, medical management of UC subjects can be broadly
divided into treatment of active disease and maintenance of remission.
For the majority of cases the disease may be adequately controlled with
conventional first and second-line therapeutics such as sulphasalazine
(SASP), 5-aminosalicylic acid (5-ASA) and glucocorticosteroids
(GCS), respectively [1, 2]. However some 20-50% of IBD patients will
during the course of their disease fail to respond to steroid therapy [3].
As a result, a substantial proportion of UC patients will have recurrent
flares or chronic continuous disease despite receiving conventional
symptomatic treatment and within a 10-year period, some 20 percent
of these patients will require surgical intervention [4].

Through the last decade a number of new therapies have made their
way to the bedside, not least among them are the so called “anti-
TNFs”. The introduction of anti-TNF therapies such as infliximab and
adalimumab has made a significant impact to the treatment modality

of many patients with IBD [5]. Moreover, by functional neutralizing
the activity of TNF-alpha is testimony to the important role certain
cytokines play in the development and persistence of inflammation.
Yet not all that receive such drugs benefit thereby and clinical practice
has shown that among the primary responders only a third will
maintain remission after 1 year, which questions the effectiveness of
anti-TNFs on a longer-term basis [6, 7]. These observations bring into
sharp focus the question of whether a more targeted approach to
treatment should be adopted that aims to benefit a greater proportion
of those patients being treated. As a result there is a real and great need
for further investigation of approaches to identify novel and effective
therapies to treat UC and Crohn`s disease (CD).

The pathogenesis of UC is poorly understood and what triggers the
disease to recur from a status of inactivity is likewise not known.
However, a broader understanding over the years strongly implies that
UC is an immune-mediated condition, resulting in part from the
dysregulated balance between commensal enteric flora and the gut-
associated immune system [8, 9]. This conceptual advance in IBD
research suggests that failure to regulate normally protective cell-
mediated immune responses in the intestinal and/or colonic mucosa
results in sustained activation of the mucosal immune system and the
uncontrolled overproduction of pro-inflammatory cytokines and
mediators [10]. What keeps this tolerance to normal commensal
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microbiota in check is currently not well defined but clearly the
immune system plays a pivotal role [11].

One of the ways that host discerns foreign from self-antigen is
through pattern recognition receptor (PRR), which recognizes specific
molecular patterns of pathogens [12]. One group of PRRs consists of
the Toll-like receptors (TLRs) with variable specificities for sensing
microbial products [13]. One of these receptors TLR9 has over the
years received growing interest as a potential point of therapeutic
intervention in the treatment of UC. There is now a considerable body
of evidence that shows that TLR9 activation prevents development of
experimental colitis and promotes wound healing in numerous models
of rodent experimental colitis [14-16]. Furthermore, prevention of
experimental colitis development requires the presence of immune
cells and type I interferons, commonly induced by TLR9 agonist such
as DNA based immunomodulatory sequence 0150 (DIMS0150) [14,
17]. Interesting also, there appears to be a positive correlation between
the severity of UC as determined by endoscopic and histological
analysis and the level of expressed TLR9 with the highest levels of
TLR9 being recorded in the most severe cases of UC [18]. This would
seem appropriate as in severe cases of UC there is an increase in TRL9
expressing immune type cells on the colonic mucosa [19].

The synthetic DIMS0150 is a first in class compound under clinical
development for severe chronic active treatment refractory UC.
DIMS0150 induces the activation of TLR9 present in target effector
immune cells such as T and B lymphocytes, dendritic cells and
macrophages that reside in abundance on the colonic mucosa [20]. In
vitro stimulation of such cells, which are readily isolated in the
peripheral blood mononuclear cells (PBMCs) fraction, results in the
potent induction of anti-inflammatory cytokines such as IL-10 and
type I interferons with no induction of TNF alpha.

In a clinical context, DIMS0150 is administered to UC subjects
locally on the colonic mucosa, which provides a number of benefits.
Firstly, colonic delivery ensures the drug is administered locally to a
region having a high abundance of target cells expressing the TLR9
ensuring a robust response. Secondly, DIMS0150 is a large molecule of
some 6000 Da and is not detectable in the general circulation at the
dose level used, thereby reducing the risk of unwanted side effects.
Lastly, the local induction of an anti-inflammatory milieu functions to
dampen down ongoing inflammation.

In addition to the described benefits, DIMS0150 dependent
induction of IL-10 and type I interferons have been shown to increase
steroid sensitivity in cells derived from steroid-resistant UC patients
[21] and human monocytes [22]. This local production of DIMS0150
derived IL-10 and type I interferons may provide an additional benefit
which serves to restore steroid sensitivity in these refractory patients
allowing them to respond to steroid therapies. This assumption is
supported by clinical evidence obtained from various clinical studies
with DIMS0150 in UC patients with an impaired GCS response [23].
Prior clinical studies conducted with DIMS0150 (data not published)
suggested that UC patients of a more severe type on concomitant
steroid therapies responded most favourably, whereas a phase II study
conducted in mild to moderately severe UC in the absence of steroids
failed to demonstrate clinical significance. An important observation
made in the clinical study presented in this article was that a single
rectal dose of DIMS0150 was effective at inducing response and
remission that was still evident 24 weeks post treatment in some
patients. This study also reaffirmed efficacy findings observed in a
previous clinical study that included the same patient type (data not

published). DIMS0150 is currently the subject of a large pan European
based clinical study (NCT01493960).

Methods

Ethics
The study was conducted in accordance with the protocol,

regulatory requirements, Good Clinical Practice (GCP) and the ethical
principles of the Declaration of Helsinki as adopted by the World
Medical Assembly, 1964. The final study protocol was reviewed and
approved by regional Independent Ethics Committees (IECs Dnr:
2006/1268-31/4) and by the medical authorities in each country prior
to inclusion of patients. All patients had received written and verbal
information concerning the study conduct prior to any study related
procedures and written informed consent for participation in the
study was obtained from the participants.

Study Rational
Through the clinical development of DIMS0150 evidence obtained

from various clinical studies have demonstrated that UC patients who
failed to respond adequately to GCS therapy and who were on
concomitant steroid medications response much more favourably to
DIMS0150. This clinical study aimed to confirm these findings by
addressing the same patient group.

Objectives
The primary objective was to evaluate the clinical response of

DIMS0150 given as a single rectal dose of 30 mg compared to placebo
at any time point of the follow up visits (week 1, 4, 12, 24). Responders
were defined as patients showing a decrease in Disease Activity Index
(DAI) score of at least 3 points from baseline.

Meaningful secondary objectives were to evaluate (1) the clinical
response in terms of remission, defined as a DAI score of 2 points or
lower, with no individual sub-score exceeding 1 point and (2) to
monitor and safety and tolerability of DIMS0150 when given as a
single dose of 30mg.

Study Design
This study was performed to provide meaningful efficacy and safety

data and to confirm the patient target group previously identified in a
pilot study. Therefore this placebo-controlled, randomised, double-
blind, single dose proof of concept study of DIMS0150, in steroid
resistant or steroid dependent patients with ulcerative colitis of
moderate to severe activity (DAI score of 6-11) was conducted
(EudraCT number: 2006-001846-15). A treatment allocation of 2:1 of
active to placebo respectively was used and subjects were followed up
to 6 months after treatment. The study was conducted in Sweden and
Russia having 8 and 9 sites respectively. Figure 1 illustrates total study
duration, scheduled visits and time of treatment. The total study
period, including the screening phase, was 5 weeks for Sweden and 6
months for Russia. The different study periods were due to the fact
that the study was originally planned as a 4 week study in Sweden but
due to low recruitment rates Russian sites were opened and due to the
observation of late responders the study was prolonged in Russia only.
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Figure 1: Study design- The schematic illustrates the time of
treatment administration and the scheduled visits following
treatment. Dotted line represents extension in follow-up time (Key:
W = week, M = month)

Inclusion Criteria
Male or female patients, ≥18 years of age with an established

diagnosis of UC based on clinical, endoscopic and histological features
with a DAI score of 6-11. Patients should have a history of not
responding adequately to GCS having failed a sufficient treatment
course of GCS. Concomitant use of ≥5 mg per day stable tolerable dose
of prednisolone or equivalent treatment for 4 weeks before
randomization was mandatory. Patients should have evidence of active
disease with an endoscopy score of ≥2 and disease location should
extend more than 10 cm from the anal verge as verified by an
appropriate endoscopic method (rigid sigmoidoscopy/colonoscopy).

Exclusion Criteria
Infliximab less than 8 weeks before randomization and FK 506 or

other immunomodulatory drugs 12 weeks prior to baseline. Previous
colectomy or other surgical event within 2 weeks prior to baseline or
an active infection, i.e. fever (>38ºC) or anaemia (Hb <100g/L).
History or presence of a clinical significant cardiovascular, hepatic,
renal, haematological, endocrine, neurological or psychiatric disease or
immune compromised state. History or presence of any malignancy.

Prior and Concomitant Therapy
No concurrent medication for UC was allowed, except for oral 5-

ASA, SASP, GCS and one rectal daily dose of GCS. If the patient had
ongoing treatment with oral 5-ASA or SASP, the dose regimen had to
have been unchanged for at least 4 weeks prior to randomisation and
the therapy had to have been initiated at least 12 weeks prior to
randomisation. Oral GCS treatment was mandatory at a daily stable
and tolerable dose of ≥5 mg initiated at least 4 weeks prior to
randomisation.

Efficacy parameters
Clinical assessment of all efficacy parameters was made at weeks 1

and 4 for patients included in Sweden and additional follow-up data
was collected at weeks 12 and 24 for patients included in Russia.
Disease Activity Index (DAI) scoring as described by Schroeder et al
was used [2]. Clinical response was defined as a decrease in DAI score
of at least 3 points from baseline and remission as a DAI score of 2
points or lower, with no individual sub-score exceeding 1 point. In
connection with the endoscopies performed at each visit, biopsies were
obtained from two locations in the most affected areas of the colon or
rectum for histological evaluation according to the method described
by Geboes et al [24]. Biopsies were resected on at least three separate
occasions (screening for baseline value, visit 2 and visit 3) with visits 4
and 5 being optional. Biopsies were collected from the same

anatomical location at the defined visits. Histological response and
remission were defined as an improvement of ≥3 points from baseline
or a score of zero, respectively (score range 0-5). Sustained response/
remission efficacy parameters were defined as a patient having or
being, on two or more consecutive visit occasions, a clinical response
or in remission respectively (e.g. week 1 and week 4, week 1, 4 and 12).

Statistical Analysis
All data was presented using descriptive statistics, with frequency

and relative frequency for categorical variables and mean, standard
deviation, minimum and maximum for continuous variables. Analysis
was performed on the ITT population defined as all randomised
subjects, who were entered in to the study and had at least a baseline
value available. For sustained response and detailed analysis of DAI
sub scores the efficacy evaluable (EE) population was used, defined as
subjects with observed cases in the efficacy variables. Comparisons
between proportions were calculated using the Fisher’s exact test. Sub
group analysis with regard to the change in sub scores of DAI score
was done using the non-parametric Wilcoxon matched pairs test. All
test were two-sided and p<0.05 was regarded as statistical significant.
Analyses were performed using the IBM SPSS Statistics v.20, IBM Inc,
US.

Figure 2: Patient flow chart. The flowchart illustrates patient
deposition in the two treatment arms of the study. The numbers of
patients completing each visit and completing the study are
indicated by brackets and reasons for discontinuation are noted.

Safety
Safety was measured by vital signs, ECG results, laboratory analysis

results and by the evaluation of the adverse event (AE) reports.
Patients were free to discontinue their participation in the study at any
time or could be withdrawn from study treatment at the discretion of
the investigator.
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Treatments
Patients received either a single dose of DIMS0150 at 30 mg/50 mL

in sterile water or placebo (sterile water alone) as a rectal enema via a
catheter at Visit 1. One dose level was used and the study drug was
administration at the investigational site with the aid of a catheter
inserted into the rectum by the investigator over a one minute period.
Patients were asked to lie down on their left side during
administration and to remain at the clinic for 4 hours after.

Study Drug
DIMS0150 is a fully synthetic 19 mer oligodeoxynucleotide with the

sequence 5’-G*G*A*ACA GTT CGT CCA T*G*G*C-3’ where (*)
indicates phosphorothioate linkages, produced by Avecia (Milford,
USA) and prepared as study drug by Apoteksbolaget (Umeå, Sweden).

Results

Study Conduct
A total of 34 UC patients having a history of not responding

adequately to glucocorticoids received a single rectal administration of

DIMS0150 at a dose level of 30 mg/50 mL sterile water or placebo
(sterile water 50mL). Patient allocation was 2:1 DIMS0150 to placebo
respectively. Patients included in Sweden and Russia were followed up
for 4 weeks and 6 months respectively. The length of the follow up
period was based on previous studies, where the effect of DIMS0150
was observed within the first week after treatment. However, as later
observations of symptom improvement were reported in the course of
this study, the follow up period was prolonged to include 3 and 6
months (see Figure 1).

A flow chart of the enrolment and treatment of patients is shown in
figure 2 and the corresponding number of subjects at each scheduled
visit is provided by the numbers encased in brackets. From a total of
34 patients randomized, 21 completed to the final visit (13 active 8
placebo) with approximately the same number of discontinuations in
either arm. Table 1 provides both the demographic and baseline
characteristics of the randomized patients.

TABLE 1. Demographic and Baseline Characteristics

A. Demographic data  
DIMS0150

Placebo (n=12)
(n=22)

Gender Male  12 (54.5%) 6 (50.0%)

 Female  10 (45.4%) 6 (50.0%)

Race Caucasian  22 (100.0%) 12 (100.0%)

Age (years) Mean (SD)  41.3 (15.0) 39.7 (12.4)

 Min, Max  23.0, 72.0 22.0, 56.0

B. Baseline Characteristics
DIMS0150 Placebo

(n=22) (n=12)

Disease duration (years) Nr of patients 16 7

 Missing 6 5

 Mean (SD) 2.5 (2.3) 4.8 (2.2)

 (Min, Max) (0.4, 9.7) (2.5, 8.2)

DAI score at screening Nr of patients 22 12

 Mean (SD) 7.9 (1.2) 7.9 (1.5)

 (Min, Max) 7.0, 10.0 6.0, 11.0

UC extent Beyond splenic flexure 3 (14%) 2 (17%)

 Up to splenic flexure 10 (45%) 6 (50%)

 Up to sigmoid descending junction 7 (32%) 3 (25%)

 Up to recto-sigmoid junction 1 (4%) 1 (%)

 Not known 1 (4%) 0
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Concomitant glucocorticoids Nr of patients 20 (91%) 11 (92%)

 Prednisolone 19 (86%) 10 (83%)

 Budesonide 2 (9%) -

 Methylprednisolone - 1 (8%)

No concomitant glucocorticoids Nr of patients 2 1

Table 1: Demographic and baseline characteristics of patients; Summary of demographic and baseline characteristics of patients assigned into the
study. The disease extent and concomitant steroid medication are also indicated. Disease duration could not be determined for all included
subjects. Steroids medication that occur more than once during the study period will be counted only once within a subject. Percentage
calculated for the number of subjects by treatment group.

Efficacy Evaluations
Following treatment with DIMS0150, efficacy evaluations where

made at weeks 1, 4, 12 and 24 in order to determine not only when a
response was apparent but also to determine the sustainability of
response. Table 2A depicts the change in DAI score following
DIMS0150 treatment compared to placebo within the intent to treat
(ITT) population. At week 1 response rates of 32% and 17% were
observed in the DIMS0150 and placebo groups, respectively and at
week 4 these values had climbed to 41% and 33% respectively. This
difference was not of statistical significance at either of these time
points with p-values of 0.43 for week 1 and of 0.71 for week 4. Clinical

remission was noted in 8% and 9% of patients treated with placebo or
DIMS0150 respectively at week 1 (p-value 1.0), later climbing to 13%
for active but falling to zero for placebo at week 4 (p-value 0.27). The
proportion of patients with a histological response and remission at
week 4 was 27% for the DIMS0150 treated group and zero for placebo.
This difference was close to statistically significance with a p-value of
0.06 (see table 2A). The proportion of subjects, who demonstrated a
clinical response that was paralleled with histological remission at
week 4, was 44% in the active group and none in the placebo group (p-
value 0.22).

Clinical response1
Placebo DIMS0150

P value
(n=12) (n=22)

Week 1 (wk1) 2/12 (17%) 7/22 (32%) 0.43

Week 4 (wk4) 4/12 (33%) 9/22 (41%) 0.71

Clinical remission2    

wk1 1/12 (8%) 2/22 (9%) 1

wk4 0/12 3/22 (13%) 0.27

Histological response3    

wk4 0/12 (0%) 6/22 (27%) 0.06

Histological remission4    

wk4 0/12 (0%) 6/22 (27%) 0.06

Clinical response paralleled with histological
remission    

wk4 0/4 (0%) 4/9 (44%) 0.22

Table 2A: Response and remission rates upon DIMS0150 treatment. Summary of the efficacy results following treatment with DIMS0150 or
placebo at the times indicated given both as single time observations. LOCF handling was used for missing data. P values calculated with Fisher’s
Exact Test. 1 defined as DAI score decrease of at least 3 points from baseline. 2 defined as a total DAI score of 2 points or lower, with no
individual sub-score exceeding 1 point. 3 defined as histology score decrease of at least 3 points from baseline. 4 defined as histology score
decrease to a score of zero.

To determine what proportion of treated subjects demonstrated a
sustained response the EE population was used (see table 2B).
Approximately 32% (6/19) receiving DIMS0150 experienced a
duration of response of over 4 weeks (wk1 and wk 4) while patients

receiving placebo failed to maintain their response over the same
period due to a relapse of the disease. This difference was close to
statistical significance with a p-value of 0.06. At 3 and 6 months, the
proportion of DIMS0150 treated patients that had sustained response
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was 31% and 23 % with no case of sustained response in the placebo
treated group (p-values 0.13 and 0.29, respectively).

For sustained clinical remission the proportion of DIMS0150
treated patients that had sustained remission was 11% and 12.5% at
week 4 and 12 with no case of sustained remission in the placebo
treated group (p-values 0.53 and 0.54).

With respect to sustained histological response or remission the
proportion of patients was 19% at 3 months for both clinical
parameters with a p-value of 0.2. By contrast, no case of sustained
histological response or remission was observed in the placebo treated
group across the same period.

Sub Score Analysis
By considering the sub score analysis of stool frequency (Figure 3A)

within the treatment groups there was a statistically highly significant
change (p-value 0.005) in the frequency when compared to baseline. In
the DIMS0150 treated group 52% of those patients completing the visit
3 (week 4) had a normal stool frequency at week 4 (10 out of 19
patients), while at baseline only 1 patient had a stool sub score of zero.
By contrast, only 27% of patients (3 out of 11 patients) given placebo
had a normal stool frequency by week 4 and the p-value was
considerably lower compared to the DIMS0150 group.

Figure 3A: DAI sub score analysis – change in stool frequency
between baseline and week 4 Non parametric statistical analysis of
the change in stool frequency at week 4 compared to baseline for
each treatment group. Population used for the analysis is defined as
efficacy evaluable (EE) being those that completed the visit at week
4. (Stool frequency score indicates how many more stools than
normal are passed per day; 0= normal, 1= 1-2, 2= 3-4 and 3= >4; p-
values depict significance).

Bloody diarrhoea is considered a hallmark of UC and treatments
that are effective at reducing the extent of blood in stool are generally
indicative of an improved colonic mucosa. The sub score blood in
stool is depicted in figure 3B and outlines the score at baseline and at
week 4 for both treatment groups. From figure 3B there is a reduction
in the change from baseline in the DIMS0150 treated group, which
showed statistical significance with a p-value of 0.004. In more detail,
47% of patients (9 out of 19 patients) observed no blood in stool at
week 4, while at baseline not a single patient was in this status.
Furthermore, the 2 most severe cases of bloody diarrhoea (score 3)
improved within 4 weeks to lower values. By contrast for those
patients receiving placebo, there was no statistical evidence for

reduced blood in stool at week 4 when compared to baseline (p-value
0.09). These data demonstrate that treatment with DIMS0150 was
effective at reducing the median baseline value of blood in stool in UC
patients in a statistically meaningful manner.

Figure 3B: DAI sub score analysis – change in blood in stool
between baseline and week 4 Non parametric statistical analysis of
the change in blood in stool at week 4 compared to baseline for
each treatment group. Population used for the analysis is defined as
efficacy evaluable (EE) being those that completed the visit at week
4. (Blood in stool score indicates presence of blood as judge by the
patient; 0= none, 1= streaks of blood, 2= obvious blood and 3=
mostly blood; p-values depict significance).

Figure 3C: DAI sub score analysis – change in mucosal appearance
by endoscopy between baseline and week 4 Non parametric
statistical analysis of the change in endoscopy/mucosal appearance
at week 4 compared to baseline for each treatment group.
Population used for the analysis is defined as efficacy evaluable
(EE) being those that completed the visit at week 4. (Endoscopic
score; 0= normal or inactive disease, 1= mild friability and
decreased vascular pattern, 2= moderate friability and absent
vascular pattern and erosions, 3= spontaneous bleeding and
ulcerations; p-values depict significance).

In terms of endoscopic assessment, (Figure 3C), patients treated
with DIMS0150 demonstrated a statistically significant reduction in
the endoscopic score at week 4 when compared to baseline (p-value
0.003). Patients treated with placebo demonstrated no statistical
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proven evidence of an improved endoscopic score at week 4 when
compared to their baseline values (p-value 0.177).

For overall clinical assessment (Figure 3D), a statistical
improvement in the score at week 4 was observed in the DIMS0150
treated group when compared to baseline (p-value 0.04). Already after
4 weeks 3 of 19 patients were classified as healthy / in remission by the
investigator (sub score 0), while no patient in the placebo group
reached that status. Furthermore there was no statistical improvement
in the score in patients receiving placebo (p-value 0.108).

Figure 3D: DAI sub score analysis – change in overall physical
assessment between baseline and week 4 Non parametric statistical
analysis of the change in overall physical assessment at week 4
compared to baseline for each treatment group. Population used for
the analysis is defined as efficacy evaluable (EE) being those that
completed the visit at week 4 (Global assessment score, 0= normal,
1= mild disease, 2= moderate disease and 3= severe disease; p-
values depict significance).

Safety Evaluations
Two serious adverse events, pregnancy and menstrual disorder,

where recorded during study conduct, however both were of mild
severity and assessed as unrelated to the study drug. From the total of
34 patients included, 47% reported an adverse event (AE) during study
conduct. None of the AEs were assessed as probably related to the
study drug. The most common AEs were haematological in nature and
resolved by the end of the study, most within a few days of their start.
No significant change in blood chemistry or urine analysis were noted
throughout the course of the study and as previously observed in prior
clinical studies DIMS0150 was determined to be safe and well tolerated
in the study population with no undue concerns for safety.

Discussion and Conclusions
While curative therapies for UC are not on the immediate horizon,

the catalogue of available medical options for treatment of UC
continues to grow with the development of novel drug formulations,
improved dosing regimens and new chemical entities [25]. The goals
of medical therapy for UC however remain unchanged, that is to
induce and maintain clinical remission. However, focus has begun to
centre on improving patient compliance, modifying the natural course
of disease and importantly, healing the colonic mucosa. Indeed, it is
this last point of endoscopic mucosal healing that is proposed as a
primary objective for achieving lasting or sustained remission reduced
rates of hospitalization and surgical resection [26-28]. This

observation highlights a growing need for effective agents that
function beyond providing temporary relief of symptoms and achieve
deep mucosal healing. The clinical data present in here illustrate the
potential of DIMS0150 as an effective drug that may fulfil these
objectives.

Local rectal treatment of moderately severe active UC patients with
the TLR9 agonist DIMS0150 resulted in clinical response and
remission in 32% and 9% of patients at week 1 (ITT population). The
placebo response and remission rates for the same period of time were
17% and 8% respectively. By week 4 the difference between the groups
had diminished with active having 41% responders and placebo having
33%. By contrast the difference between groups regarding clinical
remission grew with 13% in active and 0% in placebo. However, all
these efficacy markers have not reached statistical significance, which
might be due to the small size of the study population.

In terms of histological response or remission the difference
between active and placebo was more apparent. By week 4,
approximately 27% of patients given DIMS0150 had a histological
response and equally 27% of subjects were in histological remission.
By contrast no single case of histological response or remission could
be observed in the placebo group. Interestingly these differences
reached p-values of 0.06 thereby being very close to statistical
significance despite the small numbers of subjects studied. This might
be also due to the fact that histological reading by an independent and
blinded expert could be a more robust parameter in contrast to the
more subjective judgement and reporting of a particular disease
symptom by the patient. Furthermore, in regard to the clinical
importance of inducing a state of deep mucosal healing these data
would imply substantial evidence that speaks in favour of DIMS0150
being a potential therapeutic with a promise of lasting effects.

To address this opportunity, we considered what proportions of
patients given either DIMS0150 or placebo were able to maintain their
response for two or more consecutive scheduled visits. In terms of
clinical response and remission, the results were quite compelling. The
proportion of DIMS0150 treated patients that maintained their clinical
response across weeks 4, 12 and 24 in the EE population were 25%,
31% and 23% respectively with approximately 9% and 12.5% of
patients maintaining clinical remission across weeks 4 and 12
respectively. Furthermore, evidence of a sustained histological
response/remission was equally apparent in this group with 19% of
DIMS0150 treated patients maintaining their histological response/
remission up to week 12 (further scheduled visits samples were not
available as it was optional for patients to participate). No patient
receiving placebo maintained a clinical response or maintained
remission beyond scheduled visit 2. Equally, placebo treated patients
neither demonstrated a histological response nor entered into
histological remission. Although theses sustained effects were only
apparent in DIMS0150 treated patients the differences observed have
not reached the level of statistical significance. While the sustained
clinical response at week 4 between placebo and DIMS0150 treated
patients displayed a p-value of 0.06 thereby being very close to the
significance level of 0.05 the other p–values were in a range of 0.13 up
to 0.53, which might be due to the fact that the study was too small in
size and thereby underpowered.

The DAI scoring system represents one of multiple scoring systems
available to classify disease severity in UC patients. Most disease
activity indices are a composite evaluation of clinical symptoms such
as stool frequency, rectal bleeding as well as endoscopic severity
(friability and ulceration) and global assessment (“well-being”).
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Although these indices have not been fully validated, their change
from baseline is used as a therapeutic endpoint. In an explorative
fashion we wanted to determine whether these sub scores had
significantly deviated from baseline within a treatment group as
further evidence for a treatment effect of DIMS0150. The statistical
analysis was made in the EE population by performing a
nonparametric test of the change for each of the sub scores at baseline
and at week 4 within a treatment group.

In terms of the sub scores stool frequency and blood in stool there
was robust evidence for an improvement in the change for both of
these indices at week 4 when compared to baseline values in the
DIMS0150 treated group. Many patients receiving DIMS0150
experienced a reduction in both stool frequency and blood in stool and
this reduction was accompanied with highly significant p-values. By
contrast there was a clinically marginal improvement in reduced stool
frequency in the placebo group at week 4 with no evidence of a
meaningful improvement in blood in stool across the same period. In
terms of mucosal appearance/endoscopic evaluation patients receiving
DIMS0150 had a statistically indicated improvement in the change at
week 4 when compared to baseline that was not evident in the placebo
group. These findings are particularly encouraging in light of recent
findings that imply intestinal mucosal barrier function is regulated
through immune stimuli. Subjects with ongoing colitis will have
elevated levels of TNF-alpha which has been shown to play a key role
for induction of barrier defects through the modulation of tight
junctions that may perpetuate the inflammation cycle [29, 30]. By

contrast, the protective role of IL-10 is well established from studies in
which IL-10 deficient mice developed spontaneous colitis [31].
Moreover, IL-10 is recognised as key mediator for maintaining gut
homeostasis [32]. Reducing inflammation through DIMS0150 induced
IL-10 may serve to reduce the levels of TNF alpha and thereby restore
epithelial cell barrier function providing a means for sustained healing
of the colonic mucosa

Lastly, for global clinical assessment there was also, albeit weak,
statistical evidence for an improved score at week 4 in the DIMS0150
treated group that was not seen in the placebo group. Achieving
steroid free remission is, from both the perspective of a treating
physician and a patient, the most desirable end goal of an effective
therapy. However, in the conduct of the described study and the
number of data points accumulated, it was not possible to make any
meaningful conclusions.

Collectively, the clinical data presented here illustrate the potential
of DIMS0150 to induce within the study target group a sustained
clinical response and clinical remission that was paralleled with
histological remission. In an explorative manner, and despite the
limited size of the study, statistically significant improvements in all 4
clinical indices could be demonstrated in the DIMS0150 treated group.
In the placebo treated group weak evidence of a statistical change in
stool frequency was seen. The drug proved to have a potential efficacy
and was safe with robust evidence of improved clinical symptoms and
importantly, evidence of significant mucosal healing was observed.

TABLE 2B. Sustained DAI and Histology efficacy Data (EE population)

Sustained clinical response Placebo DIMS0150 P value

wk1 and wk4 0/11 6/19 (32%) 0.06

wk1, wk4 and wk12 0/8 5/16 (31%) 0.13

wk1, wk4, wk12 and wk24 0/6 3/13 (23%) 0.29

Sustained clinical remission  

wk1 and wk4 0/11 2/19 (11%) 0.53

wk1, wk4 and wk12 0/8 2/16 (12.5%) 0.54

wk1, wk4, wk12 and wk24 0/6 n.d.*  

Sustained histological response    

wk4 and wk12 0/8 (0%) 3/16(19%) 0.2

Sustained histological remission    

wk4 and wk12 0/8 (0%) 3/16 (19%) 0.2

Table 2B: Sustained response and remission rates upon DIMS0150 treatment. Summary of the histological results following treatment with
DIMS0150 or placebo at the times indicated given both as single time observations and as sustained time periods as indicated. (EE) population is
defined by patients completing a scheduled visit. Sustained is defined as an effect duration that is equal to or greater than 2 consecutive scheduled
visits. P-values calculated with Fisher’s Exact Test. * No wk24 data of patients with sustained response available.

This study was limited in statistical power due to the small number
of patients included and failed to prove the primary and secondary
endpoints with a significant p-value. However, statistically significant
differences between the two randomised study groups could be
demonstrated for DAI sub scores.
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