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BACKGROUND
Dermatomyositis (DM), a severe idiopathic inflammatory myopathy, is characterized by chronic autoimmunity in muscle and skin tissue. Toll-like receptors (TLRs) are key components of the innate immune system
involved in the disease pathogenesis. IMO-8400 is a novel oligonucleotide-based antagonist of TLRs 7, 8 and 9 that has demonstrated activity in patients with psoriasis. Here, we describe the rationale for and design
of a randomized, double-blind, placebo-controlled Phase 2 clinical trial of IMO-8400 in adult patients with DM.

DESIGN
PIONEER, a Phase 2 clinical trial of IMO-8400 in
dermatomyositis

• 24-week randomized, double-blind, placebo-controlled

• Activity observed in preclinical disease models
• Evidence of TLR antagonism established in human clinical
trials in psoriasis

• Aged 18-75 years
• Definite or probable DM based on Bohan and Peter criteria
—— Patients without heliotrope rash and Gottron’s sign may be
eligible with presence of DM autoantibody and classic DM
skin change

• Active skin disease defined by a CDASI activity score ≥15
— — Muscle disease may or may not be present

• Permitted background therapies:
—— Stable dose of prednisone (or equivalent) ≤20 mg/day (or
≤140 mg/week) for ≥4 weeks
—— Stable regimen that does not exceed approved dosages for ≥12
weeks of no more than one of the following immunomodulatory
medications: intravenous immunoglobulin (IVIG),
mycophenolate mofetil, cyclophosphamide, cyclosporine,
leflunomide, tacrolimus, methotrexate or azathioprine
—— Stable regimen of topical treatments for scalp involvement for
≥3 weeks

• Cancer screening:

—— If cancer workup is not confirmed in the medical history of a
patient for whom it is required, a PET/CT should be performed
during screening

Major exclusion criteria

—— Rituximab within 24 weeks
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• Power = 80%
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• Standard deviation of 8.5 points
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• 1-sided significance test level = 0.05
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• The mean change in CDASI activity score over 24 weeks
will be ≥7 points for at least one IMO-8400 treatment arm
vs placebo arm
Sample size

• 36 total (12 per treatment arm)
• Accounts for ~20% premature discontinuation rate

Planned statistical analysis

• Repeated measures mixed model assessing change from
baseline on CDASI activity score

—— Intravenous immunosuppressive drugs within 12 weeks

Additional exploratory clinical endpoints

—— Any other monoclonal antibody, biologic agent, or
investigational agent within 12 weeks or 5 half-lives
(whichever is longer)

• Muscle strength and function

Endosomal TLRs

• The nucleic acid components of DAMPs bind to and initiate
immune signaling through endosomal TLR7, TLR8 and TLR9
in various cells including skeletal muscle fibers, infiltrating
macrophages (MΦ), myeloid dendritic cells (mDCs),
plasmacytoid DCs (pDCs) and other cell types
• This signaling through TLRs and other innate immune
receptors induces secretion of pro-inflammatory cytokines
and chemokines, which drive downstream effects including
damage to capillaries and hypoxia in affected tissue,
inhibition of new muscle fiber formation, and cell death
Rayavarapu et al. Skeletal Muscle, 2013.

Data in literature demonstrate role of TLR overexpression
and downstream immune activation in DM
• TLRs, including TLR7 and TLR9, were significantly
overexpressed in biopsies of DM muscle1

—— Topical corticosteroids (excluding scalp) within 2 weeks

• Validity and reliability
demonstrated in multiple
studies in DM2
• Minimal clinically important
difference of 4-5 points has been established3

• Changes in type 1 interferon gene and chemokine scores
and expression of other pro-inflammatory cytokines were
correlated with changes in dermatomyositis disease activity3

• Leverages previous experience with IMO-8400 in psoriasis

Kim et al. Clin Rheumatol, 2012; Cappeletti, et al. Neurology, 2011.

2

Kim et al. Clin Rheumatol, 2012.
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Reed et al. Arthritis & Rheumatism, 2012.
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Kings College London (London)

—— Timed up and go
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Robinson et al. Br J Dermatol, 2015.
Klein et al. Br J Dermatol, 2008; Yassaee, et al. Br J Dermatol, 2010; Goreshi, et al. J Invest
Dermatol, 2012.
Anyanwu et al. Br J Dermatol, 2015.

Note: CDASI version 2 licensed from the University of Pennsylvania for use in this
IMO-8400 clinical trial.
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University of Debrecen
(Debrecen)

Sweden
•

—— Short Form-36 Health Survey (SF-36)

Karolinska University Hospital
(Stockholm, planned)

• Pharmacodynamic activity

SPECIAL THANKS

—— Serum cytokines
—— Type I and type II interferon gene expression
—— Autoantibody signature

All of the participating
patients and families

—— Skin histopathology

Expert Advisory Board

Abbreviated schedule of events

• The CDASI is a simple onepage instrument

• Downstream effects of TLR activation included overexpression
of pro-inflammatory cytokines and activation of CD4+ T cells2
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—— 5-D Itch Scale to evaluate skin itch degree, duration, direction,
disability and distribution

• Skin symptoms can be
the most severe or active
component of DM
• Improvement in CDASI
activity score is associated
with improvement in quality
of life1

•

• Patient-reported outcomes

• Evidence of cancer (except for treated, non-invasive carcinoma
of the skin or cured cervical carcinoma in situ) within 5 years

Cutaneous Dermatomyositis Disease Area and Severity
Index (CDASI) activity score is the primary endpoint

University of Liverpool
(Liverpool)

—— 4-stair climb

• Ongoing severe dysphagia for ≥3 months prior to screening
• Interstitial lung disease requiring the use of supplemental oxygen

•

Screening

• In response to a variety of physiological and pathological
insults, skeletal muscle and skin tissue release DAMPs from
dead and damaged cells

United Kingdom

—— Manual muscle testing (MMT-8)

—— Antimalarials (e.g., hydroxychloroquine) within 36 weeks
DAMPS

PIONEER: UK and EU sites

* Based on analyses of data from Stanford University outpatient dermatology clinic

Informed consent
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Sample size assumptions
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United States
Brigham & Women’s Hospital (Boston, MA)
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PIONEER: US clinical sites
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—— PET/CT

• Publication of data planned

Week 10

Other
cell types

Capillary

—— Age- and gender-appropriate screening and a Pan-CT, OR

Activation
of immune
cells

• 65% and 47% of patients had at least a 5- and 10-point
change in CDASI activity score from baseline, respectively
(not shown on figure)

Week 9

Interstitial space

—— If DM diagnosis is within 2 years prior to screening, one of the
following must be confirmed in a patient’s medical history

• Text message appointment reminders

• Reference line indicates a 7-point CDASI activity score
decrease for 53% of patients

Week 8

Damage Associated Molecular Patterns (DAMPs)
released from dead and damaged cells

20

• Distribution is shown for patients with a baseline score ≥15
and a follow-up visit at 24 weeks (N=16)

Week 7

Toll-like receptors (TLRs) are believed to play a
critical role in the disease pathogenesis of DM

—— Airfare, hotel, meals and incidentals for approved
long-distance travel
—— Mileage, meals and incidentals for local travel

• Stanford University CDASI natural history dataset with
longitudinal data from routine clinical management of 115
adults with DM

Week 6

—— Phase 1/2 trial in patients with diffuse large B-cell lymphoma

-20
-10
0
10
Change in CDASI from baseline

Week 5

—— Phase 1/2 trial in patients with Waldenström’s
macroglobulinemia
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Week 4

—— Phase 1 trial in healthy subjects
—— Phase 2 trial in patients with psoriasis
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• Cutaneous Dermatomyositis Disease Area and Severity Index
(CDASI) activity score

Major inclusion criteria

• IMO-8400 generally well tolerated in ~100 subjects to date
at dose levels up to 2.4 mg/kg per week

0.2
0.0

Primary endpoint

• IMO-8400 is a synthetic oligonucleotide-based antagonist of
TLRs 7, 8 and 9

• Dedicated travel vendor provides concierge and
reimbursement services

Normal curve fit
Observed natural history
(Mean = -8.38, SD = 10.49)

Week 3

SIGNALING
CASCADE

Only implemented if both investigator and patient agree to service

Travel Support Program
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Lisa Christopher-Stine
End of Study

Study design

•

End of Treatment

24 weeks
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Week 24

Placebo
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Week 23

N = 12

0.6 mg/kg weekly

Week 22

N = 12

—— Provides source documents to site
—— Speaks with site before and after visit to discuss any concerns
with the patient
—— Site staff work with home nurse to determine how and when
the patient will be contacted

Week 21

Rand.

In-Home Nursing Care

1.0

Week 2

ENDOSOMAL TLRs

1.8 mg/kg weekly

Proportion of patients

N = 12

Programs to support trial participation
• For visits not requiring efficacy assessments, research nurse
administers study drug, takes vitals and assesses adverse
events at patient’s home or workplace

Cumulative frequency of response at 24 weeks
assessed by CDASI (N=16)

Double-blind, placebo-controlled Phase 2 trial

Week 20

IMO-8400 blocks TLR signaling
and immune system activation

Analyses of CDASI natural history dataset supported
selection of a 7-point target treatment difference
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Development of IMO-8400 for the treatment of
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