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Positive results from a CD49d antisense drug ATL1102 6 month Phase II trial in non-ambulant patients with Duchenne’s Muscular Dystrophy
Overview of Efficacy Parameters

ATL1102

• ATL1102 is a 2’MOE gapmer antisense oligonucleotide drug to
integrin a4 RNA (CD49d alpha subunit of VLA-4), an adhesion
molecule expressed on most human leukocytes

•

Effects of ATL1102 on functional capacity in participants with DMD
•

• ATL1102 is designed to inhibit CD49d expression on lymphocytes and
thereby reduce their survival, activation and migration from the
blood into sites of inflammation

Evaluation of muscle function via Performance of Upper Limb Test (PUL 2.0) and Moviplate assessments (using the Myoset
System)
Evaluation of muscle strength via MyoGrip and MyoPinch assessments (using the Myoset System)

•

Change from Baseline to
Week 24

• ATL1102 is an immunomodulatory antisense drug to human CD49d
RNA which has completed a successful Phase IIa trial in Multiple
Sclerosis (MS) patients 1

Efficacy Parameter

Mean Change
(95% CI)

PUL 2.0

0.9
(-1.33, 3.11)

MyoGrip (dom)
(Kg)

0.2
(-0.25, 0.67)

MyoGrip (dom)
(% Pred)

-0.7
(-2.33, 0.90)

MyoPinch (dom)
(Kg)

0.0
(-0.18, 0.19)

MyoPinch (dom)
(% Pred)

-1.0
(-3.56, 1.63)

MoviPlate Score
(dom)

1.9
(-6.08, 9.85)

WHY ATL1102 FOR DMD?
Pivotal scientific publication confirming CD49d as a potential target for
DMD therapy
• DMD patients with greater number of circulating CD4+ and CD8+ T cells
with high levels of CD49d (CD49dhi) expression have both more severe
& rapid progression of disease2
• Corticosteroids (CS) appeared to have no effect on CD49dhi T cell
numbers
• CS treatment does not modulate CD49d expression on T cells in MS
• Non-ambulant DMD patients have greatest number of CD49d hi
expressing T cells

ATL1102 Phase II DMD Study (ACTRN12618000970246)

Mean change observed across multiple parameters of muscle function and strength following ATL1102 treatment suggest
improvements or reductions in the declines that would be expected in patients with DMD over 6 months.3 4

Primary objective: To assess the safety and tolerability of 25 mg of ATL1102 administered once weekly (s.c. injection)
for 24 weeks in non-ambulatory participants with DMD.
Secondary objectives: To evaluate the
• lymphocyte-modulatory potential of ATL1102
• PK profile of ATL1102
• effects of ATL1102 on muscle functional capacity
• effects of ATL1102 on respiratory function
• effects of ATL1102 on quality-of-life
Design: Single-centre, open-labelled study conducted at the Murdoch Children’s Research Institute, Royal Children’s
Hospital Melbourne, Australia
Sample size: 9 participants
Target population:
• participants diagnosed with DMD and have been non-ambulatory for at least 3 months
• 10 to 18 years of age
• body weight of more than 25 kg and less than or equal to 65 kg

Efficacy Comparison of ATL1102 Phase II Study Data to Published Data3 for MyoGrip and MyoPinch

ATL1102 Phase II study data showing
statistically significant improvements
when compared to data in published
literature3.

All nine participants have completed the study. The final safety and efficacy data are presented here.

Participant Demographics , DMD Disease History and Corticosteroid Medication
Characteristic

Category

Gender

Statistic

Male
Native Hawaiian or Other Pacific Islander
White
Non-Hispanic and Non-Latino

Race
Ethnicity

Yes

n (%)
n (%)
n (%)
n (%)
Mean (SD)
Median (range)
Mean (SD)
Mean (SD)
Mean (SD)
Median (range)
n (%)

No

n (%)

Age (years)
Weight (kg)
Height (cm)
BMI
Time since non-ambulant (years)
Corticosteroid Medication

ATL1102
N=9
9 (100)
1 (11.1)
8 (88.9)
9 (100)
14.9 (2.1)
14.0 (12 - 18)
52.7 (9.8)
141.1 (10.0)
27.1 (7.4)
2.2 (0.6 – 9.2)
8 (88.9)

•

Efficacy Comparison to Published Data3 for Muscle Structure, via MRI

ATL1102 Phase II study data
compared to published data3
showed statistically significant
improvements in % Fat Fraction
on some parameters (two-sided
P-values: 0.001# and 0.018##)

3 (33.3)
5 (55.6)

Prednisolone
Deflazacort

1 (11.1)

Safety Overview

^Distal

An Independent Data and Safety Monitoring Board (DSMB) provided safety oversight for the study
• The DSMB consists of 3 paediatricians and a biostatistician, the DSMB is chaired by A/Professor Andrew Kornberg, MD
• Based on their review of the data from the study, the DSMB had no safety concerns
ATL1102 appears to be generally safe and well tolerated:
• No Serious Adverse Events (SAEs) have been reported
• No participants have been withdrawn from the study
• A total of 136 Treatment Emergent Adverse Events (TEAEs) have been reported by all 9 participants
• Of the 136 TEAEs, 114 were considered to be Related to the study medication (including possibly, probably, definitely
and unlikely) and 22 considered to be Not-Related by the Investigator
• The 9 participants reported 131 TEAEs that were considered to be mild in severity. A total of 2 participants reported 2
TEAEs of moderate severity and 3 TEAEs that were considered to be severe
• The most commonly reported TEAEs were injection site erythema (8 participants), skin discolouration (6 participants),
injection site pain (5 participants), injection site bruising (4 participants) and injection site swelling (3 participants)
• All Injection site reactions and skin discolouration TEAEs were reported to be mild in severity
• Participants were followed up to monitor the skin discolouration, which resolved (4 participants) or were resolving (2
participants) in all participants at the end of the study

Lymphocyte Modulation Overview
•

Mean # and Change from baseline
White blood cell type

per litre)

Lymphocytes
(mostly CD3+ T cells)
CD3+ T cells
(mostly CD3+ CD4+ and CD3+ CD8+ T cells)
CD3+ CD49d+ T cells
(CD4+CD49d+ and CD8+CD49d+ cells)
CD4+ T cells
CD4+ CD49d+ T cells
CD4+ CD49d++ T cells
(are the high CD49d expressing CD4+ T cells)
CD8+ T cells
CD8+ CD49d+T cells
CD8+ CD49d++ T cells (5 of 9 participants had cells at baseline)
(are the high CD49d expressing CD8+T cells)

Bibliography

Median % change from
baseline
24 weeks
(end of
28 weeks
dosing)

Baseline

24 weeks
(end of
dosing)

28 weeks

3.68

-0.28

+0.19

-4.22%

+11.81%

2.93

-0.18

+0.25

0.86%

+17.11%

2.44

-0.28

+0.11*

-9.78%

+9.93%

1.57
1.20

-0.15
-0.19

+0.11
+0.01

-1.12%
-16.7%

+16.50
+1.73

0.24

-0.01

+0.01

-11.1%

+7.58

1.22
1.17

-0.02
-0.05

+0.14
+0.11

-2.62%
-5.79%

+17.99
+13.37

-

-

-

-6.17%

+14.12
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Reading is Average of Dorsal and Volar Muscle (ECRL-Br not measurable)

MRI data from the study shows that on average the percentage fat fraction was reduced/stable and the remaining muscle (lean
muscle) cross sectional area was increased/maintained.
The observed stabilisation in the percentage fat fraction with ATL1102 treatment would not be expected in the natural course of
disease in DMD even under corticosteroid treatment. Furthermore, the stabilisation of fat fraction percentage combined with the
observed maintenance/increase of remaining muscle area is suggestive that ATL1102’s effect could preserve the contractile muscle
mass.

•

Effects of ATL1102 on respiratory function in participants with DMD
•

Includes % predicted Peak Expiratory Flow (PEF) and % predicted Forced Vital Capacity (FVC)
Change from Baseline to Week 24
Respiratory Function
Mean Change
(95% CI):

•

Lymphocyte-modulation potential is determined by assessing number and percentages of lymphocytes, CD4+ and CD8+ T
cells and, CD4+CD49d + and CD8+CD49d + T cells
• Positive immunomodulatory effects have been observed on lymphocytes, including T-Lymphocytes (i.e CD4 and CD8+ T
cells) and NK lymphocytes including T and NK lymphocytes expressing CD49d (the biological target of ATL1102)
• A consistency in the mean reductions in the number of lymphocytes including T-lymphocytes (i.e. CD3+, CD3+CD4+,
CD3+CD8+ and, importantly those expressing CD49d) measured from baseline to week 8, 12 and 24 (end of dosing)
with a rebound of these T-cells to around starting levels post dosing at week 28
• The mean number of Lymphocyte at week 24 (at the end of dosing) is trending significantly lower vs week 28 (p= 0.051
paired T test)
• The mean number of CD3+CD49d+ T cells (i.e. mostly CD3+CD4+CD49d+ and CD3+CD8+CD49d+cells) at week 24 is
statistically significantly lower vs week 28 (p=0.030 paired T test) suggesting the drug is working through its targeted
mechanism of action
• The mean number of NK lymphocytes (CD3-CD16+CD56+) and NK lymphocytes expressing CD49d+ at week 8, 12 and
24 is statistically significantly lower vs baseline using a mixed model for repeated measurements (p=0.018), with
comparable NK lymphocyte numbers at week 28

(X109 cells

Evaluation of muscle structure via Magnetic resonance imaging (MRI)

% Predicted
PEF
0.06
(-8.33, 8.44)

% Predicted
FVC
-5.68
(-9.60, -1.76)

Due to the variability in this data it is difficult to draw any
meaningful conclusions on this parameter, which is best assessed in
longer term studies of 12 months or greater and with a larger
patient numbers.
Nevertheless, with the PEF assessment a slight mean increase in
percentage predicted PEF was observed which is consistent with
the data observed for the other parameters of muscle function,
strength and structure.

Effects of ATL1102 on quality-of-life in participants with DMD
Change from Baseline to Week 24 - Mean Change (SD)
PedsQL
PedsQL - Parent Report
Transformed Domain Score
PedsQL – Teen Report
Transformed Domain Score

Communication
Domain

Daily Activities
Domain

Treatment
Domain

Worry
Domain

-10.7 (29.2)

4.3 (18.1)

5.4 (17.1)

-3.5 (25.1)

8.3 (35.4)

10.0 (14.1)

9.4 (4.4)

2.1 (2.9)

Quality of Life (Paediatric Quality of Life Inventory (PedsQL) DMD Module) questionnaires were completed by parents of the
younger boys in the study and by two of the teenage boys
• Both the teens showed a mean improvement in all the domains
• The results for the younger patients where the parents completed the questionnaire also showed improvements in daily
activities and treatment domains but increased problems with communication and worry domains
Interpretation is complicated by the small numbers in the study and the inherent variability associated with this assessment tool.

Conclusions
ATL1102 is an antisense drug being developed for the treatment of inflammation that exacerbates muscle fibre damage in DMD.
In this study ATL1102 appears to be generally safe and well tolerated in non-ambulant boys with DMD.
ATL1102 demonstrates positive effects modulating CD49d+lymphocytes in the blood during treatment.
ATL1102 appears to be demonstrating positive effects on multiple disease progression parameters assessed in the study:
•

The data from the study shows an apparent improvement in muscle strength based on the observed mean change from
baseline after 24 weeks of dosing with ATL1102 as assessed by MyoGrip and MyoPinch compared to the loss of muscle
strength reported in the literature in similar patient populations

•

The data is also suggestive of an improvement in muscle function as assessed by the Performance of Upper Limb Test
(PUL 2.0), where 7 of the 9 participants have demonstrated clinically meaningful improvements or stabilisation in their
PUL 2.0 scores from baseline after 24 weeks of dosing with ATL1102

•

MRI data suggests stabilisation of percentage of fat in muscles and preservation of functional muscle mass

MRI data confirms the positive changes at a muscular/cellular level and supports the observed physical
stabilisation/improvements in muscle strength and function.
Promising positive results achieved on safety and efficacy support continued development of ATL1102 for the treatment of DMD.
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