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Abstract

Objective: Duchenne muscular dystrophy (DMD) is a progressive muscular

disease characterized by chronic cycles of inflammatory and necrotic processes.

Prostaglandin D2 (PGD2) is produced by hematopoietic PGD synthase

(HPGDS), which is pathologically implicated in muscle necrosis. This random-

ized, double-blind, placebo-controlled early phase 2 study (NCT02752048)

aimed to assess the efficacy and safety of the novel selective HPGDS inhibitor,

TAS-205, with exploratory measures in male DMD patients aged ≥5 years.

Methods: Patients were randomized 1:1:1 to receive low-dose TAS-205 (6.67–
13.33 mg/kg/dose), high-dose TAS-205 (13.33–26.67 mg/kg/dose), or placebo.

The primary endpoint was the change from baseline in a 6-minute walk dis-

tance (6MWD) at Week 24. Results: Thirty-six patients were enrolled, of whom

35 patients were analysed for safety. The mean (standard error) changes from

baseline to Week 24 in 6MWD were �17.0 (17.6) m in the placebo group

(n = 10), �3.5 (20.3) m in the TAS-205 low-dose group (n = 11), and �7.5

(11.2) m in the TAS-205 high-dose group (n = 11). The mean (95% confidence

interval) difference from the placebo group was 13.5 (�43.3 to 70.2) m in the

TAS-205 low-dose group and 9.5 (�33.3 to 52.4) m in the TAS-205 high-dose

group. No obvious differences were observed in the incidences of adverse events

between treatment groups. No adverse drug reactions specific to TAS-205 treat-

ment were observed. Interpretation: The HPGDS inhibitor TAS-205 showed a

favorable safety profile in DMD patients. Further research is required to exam-

ine the effectiveness of TAS-205 in a larger trial.
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Introduction

Duchenne muscular dystrophy (DMD) is a rare and sev-

ere X-linked muscular disease characterized by progressive

muscle weakening caused by a lack of dystrophin protein

due to a mutation in the dystrophin gene.1 As the patient

ages, the pathology of DMD is characterized by aggra-

vated inflammatory and immune responses.2 However,

the precise mechanism for DMD progression is not yet

fully understood.

The DMD care consideration guidelines have been

updated due to recent advances in the diagnosis of DMD

and the emergence of novel treatments, including genetic

and molecular therapies.3–10 Currently, DMD is treated

with orally administered steroids, which suppress the

infiltration of inflammatory cells into the muscle.11,12

However, there are several problems with steroidal treat-

ments, particularly with their safety profile in paediatrics.

Hematopoietic prostaglandin D synthase (HPGDS) is

the enzyme that catalyses the production of prostaglandin

D2 (PGD2), an inflammatory mediator.13 The overpro-

duction of PGD2 by HPGDS is implicated in muscle

necrosis and has been shown to aggravate inflammation

and exacerbate muscle tissue damage.14–16 Clinical

research on PGD2 activity shows that HPGDS is expressed

in myonecrotic areas in DMD patients and that PGD2-

mediated inflammation is associated with the develop-

ment of muscle necrosis over time.17 In a DMD mouse

model, a PGD2 inhibitor decreased the excretion of the

PGD2 urinary metabolite, tetranor-PGDM (tPGDM), and

inhibited myonecrosis.16 Urinary tPGDM is the primary

metabolite of PGD2 in both mice and humans, and there-

fore, can be used as a marker of PGD2 production

in vivo.18 It has been reported that the urinary excretion

of tPGDM increased in DMD patients compared with

age-matched healthy subjects or children with other dis-

eases.17,19 Therefore, PGD2-mediated inflammation is sug-

gested to be involved in the pathology of DMD, and

inhibition of PGD2 production via HPGDS inhibition

may be an effective therapeutic modality.

TAS-205 was initially shown to be a highly selective

HPGDS inhibitor, which improved locomotor activity

and reduced the area of necrotic muscle fibres produced

over time in dystrophin-deficient mice.20 In a phase 1

study, we evaluated the safety, tolerability, and pharma-

cokinetic profile of TAS-205 after administration of single

and repeated doses for 7 days in DMD patients.21 In that

study, there were dose-dependent reductions in the uri-

nary excretion of tPGDM after the administration of

TAS-205. Therefore, we planned this 24-week early phase

2 study to examine the efficacy, safety, and pharmacody-

namics of TAS-205 with exploratory measures in patients

with DMD.

Methods

Study design

This study was an exploratory, randomized, double-blind,

placebo-controlled, early phase 2 trial conducted from

February 2016 to August 2017 across 11 sites in Japan.

The study protocol was reviewed and approved by the

independent institutional review board for each center

and conducted in accordance with Good Clinical Practice

guidelines, as well as applicable regulatory requirements

in Japan. This study also adhered to the ethical principles

of the Declaration of Helsinki. This trial was registered

with ClinicalTrials.gov, under the identification number

NCT02752048.

Informed consent was obtained from the legal repre-

sentative of the patient, and all attempts were made to

obtain informed assent from the patient, within 14 days

before enrolment. This was followed by eligibility confir-

mation. Patients were randomized 1:1:1 to the TAS-205

low-dose group (6�67–13�33 mg/kg/dose), the TAS-205

high-dose group (13�33 to 26�67 mg/kg/dose), or the pla-

cebo group via an Interactive Web Response System using

the dynamic randomization method. Adjustment factors

for stratification included age (5 to <7 years, or ≥7 years)

and prior use of steroids (yes/no). The dosage of the

study drug by body weight is described in Data S1. All

study and sponsor personnel and caregivers were blinded

during the course of the study.

Patients

Male patients were enrolled according to the following

major inclusion criteria: age ≥5 years at the time of con-

sent; a bodyweight of ≥7.5 kg and <60 kg within 14 days

before enrollment; diagnosis of dystrophinopathy as

determined by a dystrophin genetic test or muscle pathol-

ogy findings; symptoms or signs characteristic of DMD

(proximal muscular weakness, waddling gait, and/or

Gowers’ sign), and progressive walking difficulty; ability

to rise from the floor, or a chair; ability to walk by them-

selves; and a 6-minute walk distance (6MWD) of ≥75 m.

The major exclusion criteria are provided in Data S1.

Outcomes

The primary endpoint was the change in motor function

as measured by the 6MWD test from baseline to Week

24. The 6MWD assessment was measured at baseline,

Week 12, and Week 24.

Secondary efficacy endpoints included the change from

baseline in time in the rise from the floor test, timed up

and go test (described in Data S1), and 10-m walk/run
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test. The evaluation of motor function was performed in

a single day in the following order: 6MWD test, rise from

the floor test, timed up and go test, and 10-m walk/run

test. For these procedures, the order of execution and

intervals between evaluations were defined in the proce-

dure manual. These procedures were performed at each

center by a certified evaluator.

We also assessed muscle volume in the middle part of

the thigh (right and left) and the lower leg (right and left)

using the muscle volume index (MVI),22 and the change

from baseline in the percentage of MVI (%MVI) was

included in the secondary efficacy endpoints. MVI is the

estimated muscle volume evaluated using skeletal muscle

computed tomography (CT).22,23 The assessment of skele-

tal muscle volume using CT are provided in Data S1.

We also evaluated the effect of TAS-205 on the urinary

excretion of tPGDM and tetranor-prostaglandin E2
metabolite (tPGEM) in pooled urine samples at baseline,

Day 4, Week 12, and Week 24 using a previously reported

method.21 Pharmacodynamic endpoints were percent

changes from baseline in urinary tPGDM/creatinine (Cre)

concentration ratio, total urinary tPGDM excretion, uri-

nary tPGEM/Cre concentration ratio, and total urinary

tPGEM excretion.

The safety endpoints included analyses of cardiac ultra-

sonography, 12-lead electrocardiography, vital signs

(blood pressure, pulse rate, and body temperature),

adverse events (AEs), and adverse drug reactions (ADRs).

Statistical analysis

Sample size was based on patient recruitment feasibility

as DMD is a rare disease. This study was an early phase 2

trial that examined efficacy with exploratory measures

without defining significance level and statistical power

for comparison. The target sample size was 33 patients

(11 patients per group). The safety analysis was per-

formed on all patients who received the study drug at

least once in each treatment group (safety population).

The efficacy analyses were performed on all treated

patients who were assessed for the primary endpoint

according to the protocol (efficacy population).

36 randomly assigned

13 allocated to placebo 11 allocated to 
TAS-205 low-dose

12 allocated to 
TAS-205 high-dose

12 received placebo

1 discontinued (patient or legal 
guardian withdrew consent) 

11 received 
TAS-205 low-dose

12 received 
TAS-205 high-dose

11 included in efficacy and  
pharmacodynamic analyses

11 included in efficacy and  
pharmacodynamic analyses 

1 primary endpoint not 
evaluated 

10 included in efficacy and  
pharmacodynamic analyses 

2 discontinued (patient or legal 
guardian withdrew consent)

Figure 1. Patient disposition.
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The summary statistics of the change in 6MWD from

baseline to Week 24 were calculated and assessed as the

primary analysis. To estimate the effect of TAS-205 treat-

ment in an exploratory manner, a two-sample t-test was

performed between each treatment group and the placebo

group. Moreover, a mixed-effect model for repeated mea-

sures (MMRM) that included treatment, visit, baseline,

and the interaction of treatment and visit as explanatory

variables was performed. For the secondary efficacy end-

points and pharmacodynamics endpoints, summary statis-

tics of the change from baseline to Week 24 were

calculated and a two-sample t-test was performed between

each treatment group and the placebo group.

Statistical software (SAS version 9.4) was used to con-

duct these analyses.

Results

Thirty-six patients were enrolled, of whom 35 patients

received the study drug at least once and were analysed

for safety (safety population) (Fig. 1). One patient in the

placebo group was untreated because the patient or guar-

dian withdrew consent. Thirty-two patients were assessed

for the primary endpoint (efficacy population). Character-

istics of patients included in the efficacy population

(Table 1) and randomized to each of the three groups

were comparable at baseline except for a slight imbalance

in motor function measurements.

The mean (standard deviation [SD]) study drug

administration rate was 93.1 (18.4) % in the placebo

group, 96.8 (5.1) % in the TAS-205 low-dose group, and

95.5 (8.1) % in the TAS-205 high-dose group. The inci-

dence of concomitant steroid use for the treatment of

DMD during this study was 83.3% (10/12 patients) in the

placebo group, 81.8% (9/11 patients) in the TAS-205

low-dose group, and 75.0% (9/12 patients) in the TAS-

205 high-dose group. Therefore, there were no observable

imbalances in the study drug administration rate or con-

comitant steroid use between groups during this study.

By analysing the change in 6MWD from baseline to

Week 24 for each treatment group, we observed that the

mean (standard error [SE]) changes at Week 24 were

�17.0 (17.6) m in the placebo group, �3.5 (20.3) m in

the TAS-205 low-dose group, and �7.5 (11.2) m in the

TAS-205 high-dose group (Fig. 2). The mean difference

from the placebo group (95% confidence interval [CI], P

value by 2-sample t-test) was 13.5 m (�43.3 to 70.2 m,

P = 0.625) in the TAS-205 low-dose group and 9.5 m

(�33.3 to 52.4 m, P = 0.646) in the TAS-205 high-dose

group. The estimated changes in 6MWD from baseline at

Week 24 using MMRM are described in Data S2. Overall,

the decline in 6MWD tended to be suppressed in both

TAS-205 treatment groups compared with the placebo

group.

We analysed the changes in the timed motor function

endpoints from baseline at Week 24, including the times

measured in the rise from the floor test, the timed up

and go test, and the 10-m walk/run test (Table 2). The

time required in all three motor function tests was

increased in both TAS-205 treatment groups in compar-

ison with the placebo group, except for the rise from the

floor test in the TAS-205 high-dose group.

The changes in %MVI from baseline at Week 24, as

measured by skeletal muscle CT, in the right thigh, left

thigh, right lower leg, and left lower leg were also ana-

lyzed (Table 3). The %MVI in the right thigh and left

thigh was reduced in the TAS-205 low-dose group in

comparison with the placebo group, while a reduction in

%MVI was suppressed in the TAS-205 high-dose group.

However, a reduction in %MVI in the right lower leg and

left lower leg was suppressed in both TAS-205 treatment

groups in comparison with the placebo group.

Regarding the percent changes in the pharmacody-

namic endpoints from baseline to Week 24 (Fig. 3A–D),
the difference in the mean urinary tPGDM/Cre concen-

tration ratio (95% CI, p value by 2-sample t-test) com-

pared with the placebo group at Week 24 was �16.5%

(�41.4 to 8.4%, P = 0.182) in the TAS-205 low-dose

group and �25.5% (�50.6 to 0.4%, P = 0.047) in the

Table 1. Patient characteristics (efficacy population).

Placebo

TAS-205 low-

dose

TAS-205 high-

dose

(n = 10) (n = 11) (n = 11)

Age (years) 8.4 (1.6) 7.9 (2.0) 8.3 (2.9)

Age category (years)

≥5 to < 7 1 (10%) 2 (18%) 2 (18%)

≥7 9 (90%) 9 (82%) 9 (82%)

Height (cm) 122.0 (8.3) 117.6 (8.1) 119.5 (9.5)

Weight (kg) 24.9 (6.4) 25.0 (5.8) 25.1 (8.6)

Prior steroid therapy

No 1 (10%) 2 (18%) 3 (27%)

Yes 9 (90%) 9 (82%) 8 (73%)

Baseline 6MWD

≥350 7 (70%) 4 (36%) 8 (73%)

<350 3 (30%) 7 (64%) 3 (27%)

Motor functional characteristics

6MWD (m) 375.9 (72.8) 327.6 (54.4) 377.8 (93.2)

Rise from the floor

test (s)

7.07 (4.28) 8.07 (3.52) 5.56 (3.75)

Timed up and go

test (s)

9.97 (5.05) 9.65 (1.78) 8.69 (2.36)

10-m walk/run test

(s)

6.39 (2.15) 6.55 (1.56) 5.71 (1.95)

Data are mean (SD) or number (%).

6MWD, 6-minute walk distance; SD, standard deviation.
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TAS-205 high-dose group (Fig. 3A). Additionally, the dif-

ference in the mean total urinary excretion of tPGDM in

the TAS-205 treatment groups compared with placebo at

Week 24 was �31.2% (�67.3 to 4.8%, P = 0.086) in the

TAS-205 low-dose group and �25.7% (�72.8 to 21.3%,

P = 0.266) in the TAS-205 high-dose group (Fig. 3B). For

the urinary tPGEM/Cre concentration ratio, the difference

in the mean value compared with the placebo group at

Week 24 was 27.7% (�47.5 to 103.0%, P = 0.450) in the

TAS-205 low-dose group and � 17.9% (�64.6 to 28.9%,

P = 0.434) in the TAS-205 high-dose group (Fig. 3C).

For the total urinary excretion of tPGEM, the difference

in the mean value compared with the placebo group at

Week 24 was �17.3% (�62.9 to 28.3%, P = 0.437) in the

TAS-205 low-dose group and �29.6% (�80.1 to 21.0%,

P = 0.236) in the TAS-205 high-dose group (Fig. 3D).

The urinary tPGDM/Cre concentration ratio and the total

urinary excretion of tPGDM tended to be reduced in

both TAS-205 treatment groups as compared with the

placebo group. The total urinary excretion of tPGEM also

tended to be reduced in both TAS-205 treatment groups

when compared with the placebo group, however there

was no consistency observed in the urinary tPGEM/Cre

concentration ratios.

The incidences of AEs in both TAS-205 treatment

groups were similar to the incidence of AEs in the pla-

cebo group (Table 4). All AEs were either mild or moder-

ate except for one serious AE (asthma) reported in the

TAS-205 high-dose group, which was judged to be unre-

lated to TAS-205 treatment. No ADR occurred in the pla-

cebo group and no differences were observed in the

incidence of ADRs between both TAS-205 treatment

groups (Data S2). All observed ADRs were either mild or

moderate in severity. There were no clinically significant

changes in vital signs, cardiac ultrasonography, or 12-lead

electrocardiogram in both TAS-205 groups (data not

shown).

Discussion

This is the first study to assess the clinical efficacy of the

novel selective HPGDS inhibitor, TAS-205, in patients
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Figure 2. Change in 6-minute walk distance from baseline to Week 24. Bars indicate standard error.
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with DMD. In this study, the primary efficacy endpoint

was the change in 6MWD from baseline to Week 24. Pre-

vious studies have concluded that the 6MWD test is safe

and effective and can detect clinically meaningful changes

in ambulatory function.24,25 In a phase 3 study of atalu-

ren, which is the dystrophin gene-targeted drug and has

been approved in the EU26 as a treatment option for

DMD, the least-squares mean (95% CI) change for

Table 2. Change from baseline in timed motor function endpoints at Week 24.

Placebo TAS-205 low-dose TAS-205 high-dose

Rise from floor (s)

Number of patients 8 11 9

Mean change (SD) 2.63 (4.25) 4.01 (6.21) 1.28 (2.55)

Difference with placebo

Mean (95% CI) � 1.38 (�4.00 to 6.76) �1.35 (�4.92 to 2.22)

P value* � 0.596 0.433

Timed up and go (s)

Number of patients 9 11 10

Mean change (SD) 0.06 (1.63) 0.59 (2.16) 0.29 (1.63)

Difference with placebo

Mean (95% CI) � 0.53 (�1.30 to 2.36) 0.23 (�1.35 to 1.80)

P value* � 0.549 0.767

10-m walk/run (s)

Number of patients 9 11 11

Mean change (SD) 0.63 (1.27) 1.11 (1.14) 1.03 (1.30)

Difference with placebo

Mean (95% CI) � 0.48 (�0.65 to 1.62) 0.40 (�0.82 to 1.61)

P value* � 0.382 0.501

SD, standard deviation; CI, confidence interval.

*2-sample t-test.

Table 3. Change from baseline in %MVI by skeletal muscle CT at Week 24.

Placebo TAS-205 low-dose TAS-205 high-dose

%MVI (%) in the right thigh

Number of patients 9 10 11

Mean change (SD) �4.12 (2.43) �4.23 (3.02) �3.17 (2.93)

Difference with placebo

Mean (95% CI) � �0.11 (�2.78 to 2.56) 0.95 (�1.62 to 3.52)

P value* � 0.933 0.447

%MVI (%) in the left thigh

Number of patients 9 10 11

Mean change (SD) �3.89 (2.55) �4.28 (2.97) �2.96 (3.01)

Difference with placebo

Mean (95% CI) � �0.39 (�3.09 to 2.31) 0.93 (�1.74 to 3.59)

P value* � 0.763 0.474

%MVI (%) in the right lower leg

Number of patients 9 10 11

Mean change (SD) �3.69 (2.96) �2.25 (3.10) �1.21 (2.16)

Difference with placebo

Mean (95% CI) � 1.44 (�1.51 to 4.38) 2.48 (0.07 to 4.89)

P value* � 0.317 0.044

%MVI (%) in the left lower leg

Number of patients 9 10 11

Mean change (SD) �3.30 (2.22) �1.01 (3.13) �2.65 (2.62)

Difference with placebo

Mean (95% CI) � 2.29 (�0.37 to 4.95) 0.65 (�1.66 to 2.97)

P value* � 0.087 0.559

%MVI, percentage of muscle volume index; CT, computed tomography; SD, standard deviation; CI, confidence interval.

*2-sample t-test.
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ataluren versus placebo in 6MWD from baseline to Week

48 was reported 13�0 (�7�4 to 33�4) m in the intention-

to-treat population and 42�9 (11�8–74�0) m in the group

with a baseline 6MWD of 300 m or more to less than

400 m.6 In a small phase 2 study of eteplirsen, which is

another dystrophin gene-targeted drug and has been

A B

C D

Figure 3. Percent change in pharmacodynamic endpoints from baseline to Week 24; (A) urinary tPGDM/Cre concentration ratio, (B) total urinary

tPGDM excretion, (C) urinary tPGEM/Cre concentration ratio and (D) total urinary tPGEM excretion. Bars indicate standard error. Abbreviations:

tPGDM, tetranor prostaglandin D2 metabolite; Cre, creatinine; tPGEM, tetranor prostaglandin E2 metabolite.

Table 4. Summary of adverse events (safety population).

Placebo TAS-205 low-dose TAS-205 high-dose

(n = 12) (n = 11) (n = 12)

Any adverse event 10 (83.3) 9 (81.8) 9 (75.0)

Infections and infestations

Bronchitis 2 (16.7) 1 (9.1) 1 (8.3)

Gastroenteritis 0 (0.0) 2 (18.2) 3 (25.0)

Influenza 2 (16.7) 0 (0.0) 0 (0.0)

Upper respiratory tract infection 1 (8.3) 1 (9.1) 2 (16.7)

Viral upper respiratory tract infection 2 (16.7) 0 (0.0) 1 (8.3)

Injury, poisoning, and procedural complications

Chilblains 2 (16.7) 0 (0.0) 0 (0.0)

Investigations

Urobilinogen urine increased 0 (0.0) 0 (0.0) 2 (16.7)

Musculoskeletal and connective tissue disorders

Arthralgia 2 (16.7) 1 (9.1) 1 (8.3)

Pain in extremity 2 (16.7) 2 (18.2) 1 (8.3)

Respiratory, thoracic, and mediastinal disorders

Upper respiratory tract inflammation 0 (0.0) 2 (18.2) 3 (25.0)

Skin and subcutaneous tissue disorders

Urticaria 0 (0.0) 2 (18.2) 1 (8.3)

Data are number (%).
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approved in the United States,27 the adjusted mean (SE)

change using MMRM in 6MWD from baseline to Week

24 was reported �25.8 (30.6) m for the placebo cohort

and �0.3 (31.2) m for the high-dose eteplirsen cohort.10

In our study, the difference from placebo for TAS-205 in

6MWD was approximately 10 m at Week 24. Although

TAS-205 does not target dystrophin directly, it is possible

that by inhibiting inflammation, it achieved the same

anti-inflammatory level as drugs that restore dystrophin

expression. To assess the benefits of long-term dosing of

TAS-205 on disease progression, additional analyses in

larger studies are needed.

With regard to the timed motor function tests for each

patient’s functional mobility, there was no notably favor-

able tendency across the three tests. In this study, the

timed motor function tests were performed after the

6MWD test and because these tests were effort-dependent,

the order of tests may have contributed to the observed

increased interpatient variability. Additionally, evaluation

of the efficacy of TAS-205 was not achieved for some effi-

cacy endpoints because the changes from baseline at

Week 24 were too small in the placebo group.

Evaluating muscle volume as a marker of muscle dys-

trophy is clinically important as it has previously been

shown that reductions in muscle volume in the thigh and

lower leg correlate with age in patients with DMD.28 In

our study, the MVI in the thigh and the lower leg was

measured using CT images.22,23 Magnetic resonance imag-

ing (MRI) is generally preferable to CT imaging for the

evaluation of inflammation. However, young DMD

patients, especially patients younger than 6 years of age,

often have difficulty staying still inside the MRI scanner

to undergo the test owing to young age claustrophobia or

other causes. Therefore, skeletal muscle CT was used, as it

can obtain muscle images in a short time. Furthermore,

CT imaging is a reliable method for muscle volumetry.

Additionally, using this method made it possible to per-

form the evaluation in a standard manner across multiple

sites. Godi et al showed that in older DMD patients, MVI

in the lower leg was greater than in the thigh because as

the patient ages, the progression of muscle necrosis is fas-

ter in the thigh than in the lower leg.28 Although the

treatment period of this study was relatively short, the

reduction in %MVI from baseline in the placebo group

was greater in the thigh than in the lower leg. The effect

of TAS-205 in maintaining thigh muscle may be limited

because the reduction in thigh muscle volume is faster

than in muscles in the lower leg.

Nakagawa et al.17 and Takeshita et al.19 previously

reported that urinary Cre excretion could be a reliable

index of muscle mass and that urinary Cre-normalized

tPGDM levels were considered to reflect PGD2 produc-

tion in DMD-associated muscle atrophy. Therefore, we

evaluated total urinary excretion of tPGDM (and tPGEM)

and urinary tPGDM/Cre (and tPGEM/Cre) concentration

ratio in this study. The results of this pharmacodynamic

analysis suggest that TAS-205 selectively inhibits PGD2

production throughout the treatment period.

When considering the results of these analyses, there

were potential indications that as a result of TAS-205

administration, PGD2 production was inhibited, which

subsequently reduced muscle deterioration in the lower

legs thus resulting in the suppression of further declines

in 6MWD in DMD patients. However, further research is

needed to clarify this association.

TAS-205 showed a favorable safety profile in DMD

patients. Although 80% of patients concomitantly

received steroid treatment during this study, there were

no observable issues associated with the concomitant use

of TAS-205 and steroids. Additionally, there were no dif-

ferences in the safety analyses observed between low-dose

or high-dose TAS-205 treatments, and there were no tol-

erability issues in any of the dose groups.

This study is limited by the small number of East Asian

patients enrolled and the short observation period. The

study was exploratory and was not powered for efficacy.

We are therefore planning a next study to investigate the

long-term dosing benefits of TAS-205 in a greater DMD

patient population. Furthermore, it has been previously

reported that steroid therapy does not alter levels of

tPGDM/Cre in DMD patients even though steroid treat-

ment has been shown to inhibit prostaglandin biosynthe-

sis.17,19 Therefore, the interaction between steroid

treatment and the selective HPGDS inhibitor, TAS-205,

requires more consideration.

It is expected that TAS-205 could potentially be used

by all DMD patients, including those who are candidates

for dystrophin gene-targeted therapies, as its mechanism

of action does not depend on specific gene mutations.
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