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Applicant Shionogi & Co., Ltd. 

Date of Application February 26, 2024 

 
Results of Review 
ENDEAVORRIDE is a digital software program intended for use in pediatric attention-
deficit/hyperactivity disorder (ADHD). ENDEAVORRIDE is used after being installed on a portable 
information terminal, such as a smartphone. ENDEAVORRIDE is intended to improve symptoms of 
ADHD in patients who have an inadequate response to environmental adjustment and/or other 
psychosocial treatments. 
 
The applicant submitted non-clinical data on the software development life cycle process and 
performance of ENDEAVORRIDE. The submitted data revealed no particular problems. 
 
The applicant submitted the results of the following clinical studies of ENDEAVORRIDE: Studies 
A3831 and A3821 in Japan, and the Studies Akili-001R, AKIL-05, and Akili-051 in the US. 
 
Study A3831 was conducted in patients with ADHD who were aged 6 to 17 years and were expected to 
have an inadequate response to psychosocial treatment, including environmental adjustment, which had 
been given for a sufficient period. The primary endpoint was the “change from baseline in the attention 
deficit hyperactivity disorder rating scale IV (ADHD-RS-IV) (physician’s assessment)-inattention score 
after 6 weeks of use of ENDEAVORRIDE,” which was −4.44 in the ENDEAVORRIDE group and −1.47 
in the treatment-as-usual group. The difference in the change between the groups was −2.97 (95% 
confidence interval [CI], −4.38, −1.56), showing a significant decrease in the ENDEAVORRIDE group. 
The ENDEAVORRIDE group also had a significant decrease in the ADHD-RS-IV (physician’s 
assessment)-total score and hyperactivity/impulsivity score. The percentage of subjects with a 30% 
improvement from baseline in ADHD-RS-IV (physician’s assessment) subscale scores and other 
secondary endpoints tended to improve in the ENDEAVORRIDE group compared with the treatment-
as-usual group. 
 
The safety analysis showed a higher incidence of adverse events in the ENDEAVORRIDE group in 
Studies A3821 and A3831, which was likely explained by their long evaluation periods. One serious 
adverse event occurred in 1 subject each in Study A3831 and Study A3821. Both serious adverse events 
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were considered unrelated to the study device. Adverse device effects occurred in 4 subjects in Study 
A3831 and 8 subjects in Study A3821, all of which were mild in severity and their outcomes were 
reported as resolved. A total of 15 study device malfunctions were reported in Study A3831, while 7 
study device malfunctions were reported in Study A3821 (including the single-task group). None of the 
malfunctions were likely to result in any serious adverse event. PMDA concluded that there were no 
particular safety concerns about ENDEAVORRIDE from the results of Studies A3821 and A3831. 
However, treatment using video game-based applications, which involves aggressive use of a 
smartphone, etc., presents a potential risk of addiction to electronic devices. To ensure the appropriate 
introduction of this therapy, the necessity of long-term use of ENDEAVORRIDE should be carefully 
determined by appropriately assessing the effect of ENDEAVORRIDE. This information should be 
provided to healthcare professionals by publishing information on precautions, etc. or providing such 
information in the instructions for use and other documents (“Information on Precautions, etc.”). In 
addition, a guideline for proper use should be prepared by the relevant academic societies. 
 
Study A3831 suggested the efficacy of ENDEAVORRIDE, regardless of status of environmental 
adjustment and/or psychosocial treatment before use, or prior drug therapy. The clinical studies in Japan 
and the US also suggested the possible efficacy of ENDEAVORRIDE to a certain degree, regardless of 
small differences in the age of study subjects, medical environment, concomitant drug therapy, and User 
Experience (UX) between the 2 countries. The combination use of ENDEAVORRIDE and drug therapy 
poses little new safety concerns. PMDA concluded that ENDEAVORRIDE should be positioned as one 
of the therapeutic options that can be used in combination with environmental adjustment, psychosocial 
treatment, or drug therapy in patients who have an inadequate response to sufficient environmental 
adjustment. Neither efficacy nor safety data in patients with predominantly hyperactive-impulsive 
ADHD are available from Japanese or foreign clinical studies. Since the efficacy and safety of 
ENDEAVORRIDE have not been evaluated in patients with the predominantly hyperactive-impulsive 
ADHD, this ADHD subtype should not be included in the indication of ENDEAVORRIDE. 
 
As a result of its review, PMDA has concluded that ENDEAVORRIDE may be approved for the intended 
use shown below, with the following approval condition, and that the application should be deliberated 
at the Subcommittee on Software as a Medical Device. 
 
Intended Use 
Adjunctive treatment for pediatric attention-deficit/hyperactivity disorder (ADHD) 
Eligible patients: Patients with primarily inattentive or patients with combined-type ADHD (those who 
have both inattentive and hyperactive-impulsive symptoms) 
 
Approval Condition 
The applicant is required to disseminate guidelines for proper use prepared by relevant academic 
societies and ensure the proper use of the product by taking measures, such as offering seminars for 
physicians. 
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I. Product Overview 
ENDEAVORRIDE is a software program as a medical device intended for use in patients with attention-
deficit/hyperactivity disorder (ADHD). It is a video game-based software application that is used after 
being installed on the patient’s general-purpose portable information terminal, such as a smartphone. It 
is recommended that patients use ENDEAVORRIDE for 25 minutes daily over 6 consecutive weeks and 
be followed up for ≥4 weeks after the 6-week intervention. One cycle of treatment lasts for 6 weeks. 
Whether a patient should continue the treatment is determined by the attending physician based on 
symptoms of the patient, treatment engagement with ENDEAVORRIDE, etc. after each cycle. 
 
In the development of inattention, hyperactivity, and impulsivity symptoms of ADHD, cognitive 
processing failure in the cerebral prefrontal region is known to be involved.1 One of the characteristic 
behaviors associated with impaired cognitive function due to ADHD is a decrease in the capacity to 
perform 2 different tasks (hereinafter referred to as “dual tasks”) simultaneously (hereinafter referred to 
as “dual-task interference”).2  Dual-task interference is a phenomenon where performing dual tasks 
simultaneously leads to a reduction in performance compared to performing each task separately. It 
reportedly occurs because of a failure in part of the frontal region.3,4 ENDEAVORRIDE offers dual 
tasks in the form of a game. The difficulty level of the game can be optimized for the processing ability 
of each patient. ENDEAVORRIDE was developed to improve the main symptoms of ADHD, i.e., 
inattention, hyperactivity, and impulsivity, by engaging patients with ADHD in the dual tasks. 
 
ENDEAVORRIDE has a core gameplay function, tutorial function, ***************** function, and 
*************************** function. Table 1 presents each function. 
 

Table 1. List of the functions of ENDEAVORRIDE 
Function Description 

Core gameplay function 
(to offer dual tasks) 

The dual tasks offered by ENDEAVORRIDE are the combination of the following 2 tasks: 
• Steering: The patient navigates the character along the designated course on the screen 

by tilting the general-purpose portable information terminal device on which 
ENDEAVORRIDE is installed, left and right. 

• Tapping: The patient touches anywhere on the screen when a pre-specified target among 
the multiple objects appears. 

Images of steering and tapping 

         
Steering = to navigate the character along the designated course  Tapping = to react to a pre-specified target 
Core gameplay function 
(dynamic difficulty level 
adjustment to the tasks) 

The difficulty level of the tasks can be adjusted according to the patient’s task level. ***** 
*************************************************************************
*************************************************************************
***************************************** 
*************************************************************************
*************** 

Tutorial function *************************************************************************
******** 
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Function Description 
****************** 
function 

*************************************************************************
******************** (Figure 1-1). 
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Figure 1-2. presents ***************. ***************************************** 
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Figure 1-2. **************** 
Play result display function The results of gameplays are displayed. 
Notification function The following information is notified. 

• *************************** 
* ***************** 
* ***************** 
* ********************************************************************** 

********************************* 
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II. Summary of the Data Submitted and Outline of the Review Conducted by the 

Pharmaceuticals and Medical Devices Agency 
The data submitted by the applicant in support of the application and the applicant’s responses to the 
inquiries from the Pharmaceuticals and Medical Devices Agency (PMDA) are outlined below. The 
expert advisors present during the Expert Discussion on ENDEAVORRIDE declared that they did not 
fall under the Item 5 of the Rules for Convening Expert Discussions, etc. by Pharmaceuticals and 
Medical Devices Agency (PMDA Administrative Rule No. 8/2008 dated December 25, 2008). 
 
1. History of Development, Use in Foreign Countries, and Other Information 
1.(1) History of development 
1.(1).A Summary of the data submitted 
ADHD is a psychological disorder that is defined by 3 main symptoms, frequent and severe inattention, 
hyperactivity, and impulsivity, compared with children of the same ages. It occurs in childhood.5 The 
Ministry of Education, Culture, Sports, Science and Technology conducted a large-scale study 6 
involving approximately 90,000 pupils/students in 1800 nationwide elementary schools and junior high 
schools in 2022. According to the study, an estimated 4.0% of the pupil/students had severe “inattention” 
or “hyperactivity/impulsivity” problems. An epidemiological study in children aged 4 to 12 years living 
in the Tokyo metropolitan area estimated a prevalence of ADHD of 7.7%.7 ADHD is most commonly 
diagnosed in childhood. Approximately 50% of pediatric patients with ADHD reportedly continue to 
have ADHD symptoms in adulthood. 8  As patients grow, their ADHD symptoms tend to change. 
Common symptoms seen in elementary school children are failure to bring things, losing things, and 
impulsive behaviors. Symptoms become relatively stabilized in the early stage of adolescence, without 
clear motor hyperactivity symptoms. However, difficulties associated with restlessness, inattention, lack 
of planning, and impulsivity still persist. 
 
The “Guidelines for Diagnosis and Treatment of Attention-Deficit Hyperactivity Disorder (ADHD) (in 
Japanese), fifth edition” (hereinafter referred to as Diagnosis and Treatment Guidelines) define the 
treatment algorithm for ADHD (Table 2), with treatment procedures at each stage (Table 3). 
 

Table 2. Treatment algorithm for ADHD (partially modified Diagnosis and Treatment Guidelines) 
Stage 1 Psychosocial treatment including environmental adjustmenti 

Stage 2 When the patient has an inadequate response to the Stage 1 treatment, start drug 
therapy in addition to the Stage 1 treatment. 

Stage 3 

Assess the patient for the effectiveness of the Stage 2 treatment and support after a 
certain period of time. If the response is not adequate, carefully evaluate the 
effectiveness of both the psychosocial treatment, including environmental adjustment, 
and drug therapy. Modify both or either treatment if necessary, and establish a new 
treatment/support system. 

Stage 4 and beyond 

Continue the Stage 3 treatment and support for a certain period of time if the response 
is not adequate. If the response is still inadequate, consider modification of the 
psychosocial treatment, including environmental adjustment, and drug therapy as at 
Stage 3. 

 

 
i Investigate everyday places (mainly home and school) where the patient has adjustment problems to understand the 

characteristics of the problems and help the patient adjust to the places according to the patient’s characteristics (e.g., 
removal of notices that distract the patient’s attention, seating arrangement, and use of concrete and simple instructions). 
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Table 3. Overview of psychosocial treatment, including environmental adjustment, and drug therapy 
(Diagnosis and Treatment Guidelines) 

 Psychosocial treatment including environmental 
adjustment Drug therapy 

Overview 

Psychosocial treatment is a basic part of ADHD 
treatment along with drug therapy. Psychosocial 
treatment is started prior to drug therapy. This 
therapy (intervention) is performed at various 
places, such as homes, childcare facilities, schools, 
medical institutions, support centers, and private 
institutions. 
A typical psychosocial treatment is parent training. 

Drug therapy is offered to patients who 
have an inadequate response to 
psychosocial treatment including 
environmental adjustment. 
The following 4 drugs are approved for 
ADHD treatment in Japan: 
Methylphenidate, lisdexamfetamine, 
atomoxetine, and guanfacine. 

Theoretical 
reason 

Evidence has been established only for some 
psychosocial treatments. 

These drugs appear to improve 
executive functionsii and reward 
system functions,iii which are shown to 
be impaired in patients with ADHD, 
through their nervous stimulating 
effect. 

 
Psychosocial treatment, including environmental adjustment, and drug therapy have their own 
challenges. Psychosocial treatment, including environmental adjustment, needs to be adjusted 
individually for each patient through cooperation among their parents, teachers, and doctors. It is 
difficult to systematize the entire treatment because there are various approaches to the therapy. Only a 
limited number of medical institutions are available for this therapy.9 A published article pointed out 
that patients and their parents have a strong opposition to drug therapy10, resulting in poor medication 
adherence (as low as 13.2% to 64%).11 Early medical intervention in childhood is known to be critical 
for the prognosis of ADHD.12 However, long-term treatment with a central nervous stimulant reportedly 
caused suppression in body weight gain and growth retardation in children.13,.14,.15 For these reasons, 
there is a demand for new treatment options, other than psychosocial treatments, including 
environmental adjustment, and drug therapy. 
 
In the development of inattention, hyperactivity, and impulsivity symptoms of ADHD, cognitive 
processing failure in the cerebral prefrontal region is known to be involved.1 One of the characteristic 
behaviors associated with impaired cognitive function due to ADHD is a decrease in the capacity to 
perform dual tasks.2 Akili Interactive Labs, Inc. (current AKILI INTERACTIVE LABS, INC. C/O 
Virtual Therapeutics; hereinafter referred to as “Akili”) developed “EndeavorRx” in the US, which 
offers dual tasks in the form of a game in order to activate the frontal region of patients with ADHD and 
improve their cognitive function. The difficulty level of the game can be optimized for the processing 
ability of each patient. EndeavorRx is intended to improve the main symptoms of ADHD, i.e., 
inattention, hyperactivity, and impulsivity. The applicant, Shionogi & Co., Ltd., licensed-in EndeavorRx 
from Akili and conducted an exploratory study (1909A3821, hereinafter referred to as “Study A3821”) 
and a confirmatory study (2129A3831, hereinafter referred to as “Study A3831”) in order to evaluate 
the efficacy and safety of ENDEAVORRIDE in pediatric ADHD. On the basis of the results of Study 
A3831 and Japanese and foreign clinical studies, Shionogi & Co., Ltd. submitted application for 
ENDEAVORRIDE. 
 

 
ii The executive functions serve as processes to solve problems appropriately in order to achieve goals. 
iii The reward system functions are responsible for reward-related decision making. 
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1.(2) Use in foreign countries 
EndeavorRx was first approved on June 15, 2020, in the US. It is indicated to “improve inattention 
symptoms as measured by computer-based testing in children ages 8-12 years old with primarily 
inattentive or combined-type ADHD.” In the US, EndeavorRx is available in multiple versions, with 
different game stories, characters, clothes, etc. The total number of users was ***** for EndeavorRx 
(Ver. 1.3.0 to 3.2.1) and *** for **************, which is similar to ENDEAVORRIDE, as of October 
2024. In Europe, EndeavorRx received a CE Mark approval for the “treatment of attention and inhibitory 
control deficits in pediatric patients with ADHD” on June 23, 2020. It has yet to enter the market. Table 
4 presents the details of the approvals of ENDEAVORRIDE in the key country/region. 
 

Table 4. Use in foreign countries (as of October 30, 2024) 

Country/ 
region 

Brand name 
(version) 

Date of approval 
(Approval Number) Intended use Launch 

year 

Cumula-
tive 

number 
of users 

US EndeavorRx 
(Ver. 1.3.0 to 1.4.0) 

June 15, 2020 
(DEN200026) 
December 13, 2023 
(K231337) 

Intended Use 
A digital therapy device for Attention Deficit 
Hyperactivity Disorder (ADHD) is a software 
intended to provide therapy for ADHD or any 
of its individual symptoms as an adjunct to 
clinician supervised treatment. 
Indications for use 
EndeavorRx is a digital therapeutic indicated 
to improve attention function as measured by 
computer-based testing in children ages 8-12 
years old with primarily inattentive or 
combined type ADHD, who have a 
demonstrated attention issue. Patients who 
engage with EndeavorRx demonstrate 
improvements in a digitally assessed measure 
Test of Variables of Attention (TOVA) of 
sustained and selective attention and may not 
display benefits in typical behavioral 
symptoms, such as hyperactivity. EndeavorRx 
should be considered for use as part of a 
therapeutic program that may include: 
clinician-directed therapy, medication, and/or 
educational programs, which further address 
symptoms of the disorder. 

2020 *** 

EndeavorRx 
(Ver. 1.4.1 to 1.5.3) 

Intended Use 
A digital therapy device for Attention Deficit 
Hyperactivity Disorder (ADHD) is a software 
intended to provide therapy for ADHD or any 
of its individual symptoms as an adjunct to 
clinician supervised treatment. 
Indications for use 
EndeavorRx is a digital therapeutic indicated 
to improve attention function as measured by 
computer-based testing in children ages 8-12 
years old with primarily inattentive or 
combined type ADHD, who have a 
demonstrated attention issue. Patients who 
engage with EndeavorRx demonstrate 
improvements in a digitally assessed measure 
Test of Variables of Attention (TOVA) of 
sustained and selective attention and may not 
display benefits in typical behavioral 
symptoms, such as hyperactivity. EndeavorRx 
should be considered for use as part of a 
therapeutic program that may include: 
clinician-directed therapy, medication, and/or 

2020 *** 

EndeavorRx 
(Ver. 2.0.0 to 2.1.0) 

2021 ***** 
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Country/ 
region 

Brand name 
(version) 

Date of approval 
(Approval Number) Intended use Launch 

year 

Cumula-
tive 

number 
of users 

educational programs, which further address 
symptoms of the disorder. 

EndeavorRx 
(Ver. 3.0.0 to 3.2.0) 

Intended Use 
A digital therapy device for Attention Deficit 
Hyperactivity Disorder (ADHD) is a software 
intended to provide therapy for ADHD or any 
of its individual symptoms as an adjunct to 
clinician supervised treatment. 
Indications for use 
EndeavorRx is a digital therapeutic indicated 
to improve attention function as measured by 
computer-based testing in children ages 8-17 
years old with primarily inattentive or 
combined type ADHD, who have 
demonstrated attention issues. Patients who 
engage with EndeavorRx demonstrate 
improvements in a digitally assessed measure 
Tests of Variables of Attention (TOVA) of 
sustained and selective attention and may not 
display benefits in typical behavioral 
symptoms, such as hyperactivity. EndeavorRx 
should be considered for use as part of a 
therapeutic program that may include: 
clinician-directed therapy, medication, and/ or 
educational programs, which further address 
symptoms of the disorder. 

2023 ***** 

Europe - June 23, 2020 
(CE Mark approval) 
 

Prescription-only digital therapeutic software 
intended for the treatment of attention and 
inhibitory control deficits in pediatric patients 
with Attention Deficit Hyperactivity Disorder 
(ADHD).  

N/A N/A 

N/A = not applicable 
 
1.(3) Malfunctions and adverse events in foreign countries 
Neither malfunctions nor adverse events have been reported by Akili to the Food and Drug 
Administration since the market launch of EndeavorRx in the US up to the present. One voluntary report 
retrieved from the Manufacturer and User Facility Device Experience (MAUDE) database showed the 
ineffectiveness of EndeavorRx. 
 
2. Design and Development 
2.(1) Performance and safety specifications 
2.(1).A Summary of the data submitted 
The proposed performance specifications for ENDEAVORRIDE were those for each function 
(*********************************************************************************
**********************************************************************************
***************************************************************) of ENDEAVORRIDE. 
 
2.(1).B Outline of the review conducted by PMDA 
PMDA reviewed the data relating to the performance specifications proposed by the applicant and 
concluded that there was no particular problem. 
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2.(2) Safety specifications 
2.(2).A Summary of the data submitted 
The applicant submitted the data indicating a summary of each stage of the life cycle process required 
for the safety design and maintenance of ENDEAVORRIDE in accordance with JIS T 2304: 2017 
“Medical device software - Software life cycle processes.” ENDEAVORRIDE is classified as Software 
Safety Class B. Whether ENDEAVORRIDE has been controlled adequately for this class was assessed. 
 
2.(2).B Outline of the review conducted by PMDA 
PMDA comprehensively reviewed the data submitted, taking into consideration the later discussion in 
Section “3.B Outline of the review conducted by PMDA,” and concluded that there was no particular 
problem. 
 
2.(3) Performance 
2.(3).A Summary of the data submitted 
The applicant submitted the data relating to the performance of ENDEAVORRIDE, i.e., data regarding 
the evaluation of appropriate performance of each function. 
 
2.(3).B Outline of the review conducted by PMDA 
PMDA reviewed the data regarding evaluation of appropriate performance of each function and 
concluded that there was no particular problem. 
 
3. Conformity to the Requirements Specified in Paragraph 3 of Article 41 of Act on Securing 

Quality, Efficacy and Safety of Products Including Pharmaceuticals and Medical Devices 
3.A Summary of the data submitted 
The applicant submitted a declaration of conformity declaring that ENDEAVORRIDE meets the 
standards for medical devices as stipulated by the Minister of Health, Labour and Welfare in accordance 
with Paragraph 3 of Article 41 of Act on Securing Quality, Efficacy and Safety of Products Including 
Pharmaceuticals and Medical Devices (hereinafter referred to as “the Essential Principles”) (MHLW 
Public Notice No. 122, 2005). 
 
3.B Outline of the review conducted by PMDA 
PMDA reviewed the conformity of ENDEAVORRIDE to the Essential Principles as shown below. 
(1) PMDA’s view on the conformity of ENDEAVORRIDE to Article 1, which stipulates preconditions, 

etc. for designing medical devices (particularly requirements for users, such as the expected level 
of technical knowledge and experience, and the expected level of education and training for users): 
As described later in Section “6.B Outline of the review conducted by PMDA,” in order to ensure 
the efficacy and safety of ENDEAVORRIDE, information should be provided to users so that 
ENDEAVORRIDE is used according to its proper clinical positioning. Accordingly, PMDA 
instructed the applicant to reconsider the intended use of ENDEAVORRIDE and take necessary 
measures, such as publishing information on precautions, etc. or providing such information in the 
instructions for use and other documents (“Information on Precautions, etc.”). Since careful follow-
up is also critical, a guideline for proper use should be created by the relevant academic societies 
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and followed by users and healthcare professionals, which should be attached as an approval 
condition. 

(2) PMDA’s view on the conformity of ENDEAVORRIDE to Article 2, which stipulates requirements 
for risk management throughout the product life cycle of medical devices: 
PMDA comprehensively reviewed the data submitted, taking into consideration the later discussion 
in Section “4.B Outline of the review conducted by PMDA,” and concluded that there was no 
particular problem. 

(3) PMDA’s view on the conformity of ENDEAVORRIDE to Article 3, which stipulates requirements 
for the performance and functions of medical devices, and to Article 6, which stipulates the efficacy 
of medical devices: 
As described later in Section “6.B Outline of the review conducted by PMDA,” the clinical studies 
demonstrated that ENDEAVORRIDE provided a certain level of clinically significant improvement 
in ADHD symptoms. There was no particular problem with the conformity of ENDEAVORRIDE 
to Articles 3 and 6. 

(4) PMDA’s view on the conformity of the ENDEAVORRIDE to Article 12, which stipulates 
requirements for program-driven medical devices: 
As described earlier in Section “2.(1).B Outline of the review conducted by PMDA” and Section 
“2.(2).B Outline of the review conducted by PMDA,” the software life cycle process has been 
implemented appropriately and ENDEAVORRIDE has been shown to operate adequately. The 
results provided justification. Article 12, Paragraph 3 has been in effect with a transitional measure 
period. PMDA comprehensively reviewed the data submitted, taking into consideration the later 
discussion in Section “4.B Outline of the review conducted by PMDA.” There was no particular 
problem with the conformity of ENDEAVORRIDE to Article 12. 

(5) PMDA’s view on the conformity of ENDEAVORRIDE to Article 17, which stipulates general 
requirements for information provision to users through Information on Precautions, etc.: 
As described later in Section “6.B Outline of the review conducted by PMDA,” to ensure the 
efficacy and safety of ENDEAVORRIDE, information should be provided to users so that 
ENDEAVORRIDE is used according to its proper clinical positioning. Accordingly, PMDA 
instructed the applicant to reconsider the intended use of ENDEAVORRIDE and take necessary 
measures, such as providing information through Information on Precautions, etc. 

 
PMDA comprehensively reviewed the conformity of ENDEAVORRIDE to the Essential Principles, and 
concluded that there was no particular problem. 
 
4. Risk Management 
4.A Summary of the data submitted 
The applicant submitted data summarizing the risk management system and risk management activities 
implemented for ENDEAVORRIDE in accordance with JIS T 14971: 2012 “Medical devices – 
Application of risk management to medical devices.” 
 
4.B Outline of the review conducted by PMDA 
PMDA asked the applicant to explain the cybersecurity measures for the use of ENDEAVORRIDE since 
it is operated on the patient’s general-purpose portable information terminal, such as a smartphone. 
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The applicant’s explanation: 
To ensure the cybersecurity of ENDEAVORRIDE, its cyber risks were assessed with reference to the 
“Guidance on Ensuring Cybersecurity of Medical Devices” (PSEHB/MDED Notification No. 0724-1 
and PSEHB/PSD Notification No. 0724-1 dated July 24, 2018). 
 
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
**************************************************************** 
 
**********************************************************************************
**********************************************************************************
**********************************************************************************
**********************************************************************************
******** 
 
PMDA comprehensively reviewed the document on risk management taking into account the applicant’s 
explanation on the cybersecurity measures and the discussion presented earlier in Section “3.B Outline 
of the review conducted by PMDA” and concluded that there was no particular problem. 
 
5. Manufacturing Process 
5.A Summary of the data submitted 
The applicant did not submit data on the manufacturing process of ENDEAVORRIDE, in accordance 
with the Notification titled “Handling of Medical Device Software” (PFSB/MDRMPE Notification No. 
1121-33, PFSB/SD Notification No. 1121-1, and PFSB/CND Notification No. 1121-29, dated 
November 21, 2014). 
 
5.B Outline of the review conducted by PMDA 
PMDA concluded that there was no particular problem with omitting the submission of data on the 
manufacturing process of ENDEAVORRIDE in accordance with the above notification. 
 
6. Clinical Data or Alternative Data Accepted by the Minister of Health, Labour and Welfare 
6.A Summary of the data submitted 
For evaluation of the efficacy and safety of ENDEAVORRIDE, the applicant submitted the results of 
clinical studies (2 Japanese studies and 3 foreign studies) (Table 5). The key study results are presented 
on the following subsections. 
 



 

15 

Table 5. List of clinical studies that evaluated efficacy and safety 
Study Country Study design Study population Device used 

Japanese confirmatory 
study 

(A3831) 
Japan 

Randomized, open-label, parallel-
group Pediatric patients 

aged 6-17 with 
ADHD 

ENDEAVORRIDE Japanese exploratory 
study 

(A3821) 

Randomized, double-blind, parallel-
group 
(non-randomized and open-label 
design for the follow-up group) 

Word puzzle game-
controlled study 

(Akili-001R) 

US 

Randomized, double-blind, parallel-
group 

Pediatric patients 
aged 8-12 with 
ADHD 

Similar product(*1) Study in combination 
with central nervous 

stimulant 
(AKIL-05) 

Non-randomized, open-label, before-
and-after 

Pediatric patients 
aged 8-14 with 
ADHD 

Study in adolescent 
patients with ADHD 

(Akili-051) 

Non-randomized, single-arm, before-
and-after 

Adolescent patients 
aged 13-17 with 
ADHD 

Similar product(*2) 

*1 The same operational procedure as that of ENDEAVORRIDE with different contents, including the stories, displayed on the screen 
*2 Different contents, including the stories, displayed on the screen and some specifications for tapping from those of ENDEAVORRIDE 
 
6.A.(1) Study A3831 (Study period, May 2022 to ** 20**) 
6.A.(1).1) Study design 
Study A3831 was a prospective, multicenter, randomized, open-label, parallel-group study conducted at 
44 study sites in Japan to evaluate the efficacy and safety of ENDEAVORRIDE in patients with ADHD 
who were aged 6 to 17 years and were expected to have an inadequate response to psychosocial treatment 
including environmental adjustment, which had been given for a sufficient period. Table 6 and Figure 2 
present the outline of Study A3831. 
 
The controlled part of Study A3831 was intended to verify the superior efficacy of ENDEAVORRIDE 
and compare safety at 6 weeks after enrollment in Study A3831. In the controlled part of the study, 
subjects were randomized to either of the following 2 groups: The “ENDEAVORRIDE group” that used 
ENDEAVORRIDE in combination with psychosocial treatment including environmental adjustment for 
6 weeks and the “treatment-as-usual group” that received psychosocial treatment including 
environmental adjustment alone for 6 weeks. First, subjects received psychosocial treatment including 
environmental adjustment for 2 to 4 weeks for an eligibility assessment. Then, subjects who were 
expected to have an inadequate response to the treatment at the end of the run-in period were randomized 
to the ENDEAVORRIDE group or the treatment-as-usual group at the ratio of 2:1 in the study (Figure 
2). 
 
In the repetition part of the study, subjects who completed the controlled part were enrolled to evaluate 
the safety, tolerance, and efficacy of the repeated use of ENDEAVORRIDE. Subjects who were 
randomized to the treatment-as-usual group in the controlled part of the study were also allowed to use 
ENDEAVORRIDE in the repetition part (Figure 2). 
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Table 6. Outline of Study A3831 
Controlled part (randomized, open-label, parallel-group study) 

Item Outline 

Objective 

To evaluate the efficacy and safety of ENDEAVORRIDE in comparison with the treatment-as-usual group* at Week 
6 
* Control therapy consisting of psychosocial treatments including environmental adjustment alone. Addition of or 
change in ongoing psychosocial treatments including environmental adjustment was permitted. The 
ENDEAVORRIDE group was also permitted to receive psychosocial treatment including environmental adjustment 
during the study period. 

Study population Pediatric patients with ADHD (6-17 years old) 

Major inclusion 
criteria 

(1) Patients with a confirmed main diagnosis* of ADHD, meeting any of the diagnostic codes shown below, based 
on the Diagnostic and statistical manual of mental disorders, 5th edition (DSM-5) at informed consent 
• 314.01 (F90.2) Combined presentation (hereinafter referred to as “combined”) 
• 314.00 (F90.0) Predominantly inattentive presentation (hereinafter referred to as “predominantly 

inattentive”) 
• 314.01 (F90.1) Predominantly hyperactive/impulsive presentation (hereinafter referred to as 

“predominantly hyperactive/impulsive) 
* Disease/disorder that is the main reason for receiving outpatient medical care among multiple diagnoses made at 

outpatient visits 
(2) Patients who are expected to have an inadequate response to psychosocial treatment (including environmental 

adjustment) of ADHD which has been given for a sufficient period, as confirmed during the informed consent 
process 

(3) Patients receiving no drug therapy for the treatment of ADHD within 7 days prior to informed consent 
(4) Patients with attention deficit hyperactivity disorder rating scale IV (ADHD-RS-IV) (physician’s assessment)-

inattention score of ≥15 points at Visit 1 and Visit 2 
(5) Patients who are confirmed to have teacher’s assessment results available at Visit 2 
(6) Written voluntary informed consent to the patient’s participation in the study was provided by the legally 

authorized representative. 

Major exclusion 
criteria 

(1) Patients with any psychological disease, such as schizophrenia spectrum disorder, depression, and bipolar 
disorder. Patients with comorbid autism spectrum disorder or specific learning disorder are allowed to 
participate in the study. 

(2) Patients with personality disorder or intellectual disability. Patients with suspected intellectual disability need to 
take an IQ test during screening, indicating result of IQ <70. 

(3) Patients with present or past history of convulsions, except for febrile convulsions, or severe Tic disorder 
(including Tourette disorder) 

(4) Patients who use any prohibited concomitant drugs/therapies between informed consent and Visit 2 
(5) Patients who previously participated in the study, or have a sibling(s) who is participating or previously 

participated in the study 
(6) Patients with a >30% change from Visit 1 in the ADHD-RS-IV (physician’s assessment)-inattention score at 

Visit 2 
(7) Inability to operate ENDEAVORRIDE or undergo any tests accompanied by study-specific movements for 

physical or other reasons (e.g., deafness, color blindness, and fracture of the hand or arm) 
(8) Patients with suspected gaming disorder 
(9) Patients with suicidal tendency 

Sample size 
FAS : N= 163 (109 in the ENDEAVORRIDE group, 54 in the treatment-as-usual group) 
PPS : N=142 (90 in the ENDEAVORRIDE group, 52 in the treatment-as-usual group) 
Safety analysis population : N=164 (109 in the ENDEAVORRIDE group, 55 in the treatment-as-usual group) 

Primary endpoint Change from baseline in the ADHD-RS-IV (physician’s assessment) -inattention score after 6 weeks of use of 
ENDEAVORRIDE (Week 6) 

Secondary 
endpoints 

Key secondary endpoints 
• Change from baseline in the ADHD-RS-IV (physician’s assessment)-total score at Week 6 
• Change from baseline in the ADHD-RS-IV (physician’s assessment)-hyperactivity/impulsivity score at Week 6 
Other secondary endpoints 
• Changes from baseline in the ADHD-RS-IV (physician’s assessment)-total, inattention, and 

hyperactivity/impulsivity scores at each study visit (except for Week 6) 
• The percentages of subjects with a 30% improvement from baseline in ADHD-RS-IV (physician’s assessment)-

total, inattention, and hyperactivity/impulsivity scores (percentage of 30% responders) at each study visit 
• Changes from baseline in the scores of the following rating scales at each study visit: 

⁃ ADHD-RS-IV (teacher’s assessment)-total, inattention, and hyperactivity/impulsivity scores 
⁃ Behavior rating inventory of executive function (BRIEF) 
⁃ Conners 3 for parents 
⁃ Impairment rating scale (IRS) 
⁃ Pediatric quality of life inventory Generic Core Scales (PedsQL Generic Core Scales) (Standard Version) 

(Parent/Proxy Report) 
⁃ The EuroQol 5 dimensions, Youth Version (EQ-5D-Y) 

• Percentage of subjects with improvement (very much improved or much improved) on the clinical global 
impression of improvement (CGI-I) scale at each study visit 

• Percentage of subjects with improvement (very much improved or much improved) on the parent’s global 
assessment (PGA) scale at each study visit  

Safety endpoints • Adverse events,*1 adverse device effects,*2 and Columbia-suicide severity rating scale (C-SSRS) 
• Questionnaire on game addiction (the ENDEAVORRIDE group only in the repetition part) 

Exploratory 
endpoints 

• Questionnaire on the patient’s engagement in non-specific games 
• End-of-treatment questionnaire and follow-up questionnaire 

*1 Adverse events that are unrelated to the study device. 
*2 Adverse events that are related to the study device. 
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Repetition part (open-label, single-arm) 

Item Description 
Objective To evaluate the efficacy and safety of 1 additional cycle (6 weeks) of the therapy in patients who have used 

ENDEAVORRIDE for 1 cycle (6 weeks) 
Target disease The same as that of the controlled part, except for the addition of the following exclusion criterion; 

• Patients assessed as ineligible for participation in the repetition part as determined by the (sub-)investigator 
because an adverse event that occurred in the preceding controlled part has not resolved by the start of the 
treatment period of the repetition part (Visit 1) 

Inclusion criteria 
Exclusion criteria 

Sample size FAS :N=126 (75 in the ENDEAVORRIDE/ENDEAVORRIDE group, 51in the 
treatment as usual/ENDEAVORRIDE group) 

Safety analysis population :N=126 (75 in the ENDEAVORRIDE/ENDEAVORRIDE group, 51 in the 
treatment as usual/ENDEAVORRIDE group) 

Key secondary 
endpoints 

Changes from baseline in the ADHD-RS-IV (physician’s assessment)-total, inattention, and 
hyperactivity/impulsivity scores at each study visit 

Safety endpoints • Adverse events,*1 adverse device effects,*2 and C-SSRS 
• Questionnaire on game addiction (the ENDEAVORRIDE group only in the repetition part) 

Exploratory 
endpoints 

• Questionnaire on the patient’s engagement in non-specific games 
• End-of-treatment questionnaire and follow-up questionnaire 

*1 Adverse events that are unrelated to the study device. 
*2 Adverse events that are related to the study device. 
 

 Controlled part (randomized, open-label) Repetition part (open-label, single-arm) 
ENDEAVORRIDE Treatment period 

(6 weeks) 
Follow-up period 

(4 weeks) 
Treatment period 

(6 weeks) 
Follow-up period 

(12 weeks) 

Follow-up 
questionnaire 

(up to 24 weeks) 
 ENDEAVORRIDE 

therapy 

No 
ENDEAVORRIDE 

therapy 

ENDEAVORRIDE 
therapy 

No 
ENDEAVORRIDE 

therapy 

No 
ENDEAVORRIDE 

therapy 
 <-------------------------Psychosocial treatment including environmental adjustment (adjustable)----------------------> 

 Controlled part 
(randomized, open-

label) 
Repetition part (open-label, single-arm) 

Treatment as usual Treatment period 
(6 weeks) 

Treatment period 
(6 weeks) 

Follow-up period 
(12 weeks) 

Follow-up questionnaire 
(up to 24 weeks) 

 No 
ENDEAVORRIDE 

therapy 

ENDEAVORRIDE 
therapy 

No ENDEAVORRIDE 
therapy 

No ENDEAVORRIDE 
therapy 

 <--------------------Psychosocial treatment including environmental adjustment (adjustable)------------------> 

Figure 2. Schematic diagram of the design of Study A3831 
 
The primary endpoint of the controlled part of Study A3831 was the change from baseline in the 
attention deficit hyperactivity disorder rating scale IV (ADHD-RS-IV) (physician’s assessment)-
inattention score at 6 weeks after enrollment. The sample size was determined on the basis of the results 
of Study A3821 using a randomization ratio of 2:1 (ENDEAVORRIDE group vs. treatment-as-usual 
group). Assuming the between-group difference (ENDEAVORRIDE group − treatment-as-usual group) 
in the change from baseline in the ADHD-RS-IV (physician’s assessment)-inattention score at 6 weeks 
after enrollment of −2.5 and the standard deviation (SD) of 4.0, 90 subjects in the ENDEAVORRIDE 
group and 45 subjects in the treatment-as-usual group were needed to ensure a two-sided significance 
level of 0.05 and power of 90%. The sample size of 150 was determined. Table 7 presents the disposition 
of subjects in Study A3831. 
 



 

18 

Table 7. Disposition of subjects in Study A3831 

Controlled part ENDEAVORRIDE (N = 109) 
n (%) 

Treatment as usual (N = 55) 
n (%) 

Completed/ 
discontinued 

Completed 104 (95.4) 53 (96.4) 
Discontinued 5 (4.6) 2 (3.6) 

Reason Adverse event 1 (0.9) 0 
Subject’s request 4 (3.7) 2 (3.6) 

Timing Treatment period 2 (1.8) 2 (3.6) 
Follow-up period 3 (2.8) - 

Participation 
in repetition 

part 

Yes 75 (68.8) 51 (92.7) 
No 34 (31.2) 4 (7.3) 

Reason for no 
participation 

Inclusion criteria violation 0 0 
No informed 

consent/assent obtained 29 (26.6) 2 (3.6) 

Discontinued 5 (4.6) 2 (3.6) 
 

Repetition part 
ENDEAVORRIDE/ 

ENDEAVORRIDE (N = 75) 
n (%) 

Treatment as usual/ 
ENDEAVORRIDE 

(N = 51) 
n (%) 

Total (N = 126) 
n (%) 

Completed 68 (90.7) 49 (96.1) 117 (92.9) 
Discontinued 7 (9.3) 2 (3.9) 9 (7.1) 

Reason Protocol deviation 1 (1.3) 0 1 (0.8) 
Subject’s request 6 (8.0) 2 (3.9) 8 (6.3) 

Timing Treatment period 3 (4.0) 1 (2.0) 4 (3.2) 
Follow-up period 4 (5.3) 1 (2.0) 5 (4.0) 

 
6.A.(1).2) Patient characteristics 
Table 8 presents a summary of patient characteristics in the full analysis set (FAS) of Study A3831. The 
patient characteristics in the repetition part were based on the information collected prior to the start of 
the controlled part. 
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Table 8. Patient characteristics in FAS of Study A3831 (summary) 

Controlled part ENDEAVORRIDE 
N = 109 

Treatment as usual 
N = 54 

Sex (n) Male (%) 81 (74.3) 40 (74.1) 
Female (%) 28 (25.7) 14 (25.9) 

Age (years) 

Mean (SD) 9.8 (2.7) 9.5 (2.7) 
Minimum 6 6 
Median 9.0 9.0 

Maximum 17 17 
≥6 to ≤12 (%) 91 (83.5) 47 (87.0) 
≥13 to ≤17 (%) 18 (16.5) 7 (13.0) 

Prior drug therapy indicated for ADHD Yes (%) 30 (27.5) 13 (24.1) 
No (%) 79 (72.5) 41 (75.9) 

Prior psychosocial treatment including 
environmental adjustment 

Yes (%) 109 (100.0) 54 (100.0) 
No 0 0 

ADHD type 

Combined 45 (41.3) 23 (42.6) 
Predominantly inattentive 64 (58.7) 31 (57.4) 

Predominantly  
hyperactive-impulsive 0 0 

Baseline ADHD-RS-IV (physician’s 
assessment)-inattention score  

Mean (SD) 20.8 (3.3) 21.3 (3.3) 
Minimum 15 15 
Median 20.0 22.0 

Maximum 27 27 
<19 (%) 31 (28.4) 14 (25.9) 
≥19 (%) 78 (71.6) 40 (74.1) 

 

Repetition part 
ENDEAVORRIDE/ 
ENDEAVORRIDE*1 

N = 75 

Treatment as usual/ 
ENDEAVORRIDE*2 

N = 51 

Total 
N = 126 

Sex Male 57 (76.0) 38 (74.5) 95 (75.4) 
Female 18 (24.0) 13 (25.5) 31 (24.6) 

Age (years) 

Mean (SD) 9.5 (2.7) 9.4 (2.7) 9.4 (2.7) 
Minimum 6 6 6 
Median 9.0 9.0 9.0 

Maximum 17 17 17 
≥6 to ≤12 (%) 64 (85.3) 45 (88.2) 109 (86.5) 
≥13 to ≤17 (%) 11 (14.7) 6 (11.8) 17 (13.5) 

Prior drug therapy indicated 
for ADHD 

Yes 22 (29.3) 12 (23.5) 34 (27.0) 
No 53 (70.7) 39 (76.5) 92 (73.0) 

Prior psychosocial 
treatment including 
environmental adjustment 

Yes 75 (100.0) 51 (100.0) 126 (100.0) 

No 0 0 0 

ADHD type 

Combined 33 (44.0) 21 (41.2) 54 (42.9) 
Predominantly inattentive 42 (56.0) 30 (58.8) 72 (57.1) 

Predominantly  
hyperactive-impulsive 0 0 0 

Baseline ADHD-RS-IV 
(physician’s assessment)-
inattention score  

Mean (SD) 20.7 (3.5) 21.4 (3.3) 21.0 (3.4) 
Minimum 15 16 15 
Median 20.0 22.0 21.0 

Maximum 27 27 27 
<19 (%) 24 (32.0) 13 (25.5) 37 (29.4) 
≥19 (%) 51 (68.0) 38 (74.5) 89 (70.6) 

*1 The group used ENDEAVORRIDE in the controlled part and continued to use it for 6 weeks in the subsequent repetition part. 
*2 The group received the treatment as usual in the controlled part and used ENDEAVORRIDE for 6 weeks in the subsequent repetition part. 
 
6.A.(1).3) Study results 
6.A.(1).3).(a) Efficacy in the controlled part 
i) Primary endpoint 
Study A3831 was conducted to verify the hypothesis that ENDEAVORRIDE is superior to treatment as 
usual. The primary endpoint was the change from baseline in the ADHD-RS-IV (physician’s 
assessment)-inattention score at 6 weeks after enrollment. The adjusted mean change (standard error 
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[SE]) from baseline in the ADHD-RS-IV (physician’s assessment)-inattention score at 6 weeks after 
enrollment was −4.44 (0.49) in the ENDEAVORRIDE group and −1.47 (0.65) in the treatment-as-usual 
group (Table 9). The between-group difference in the change was −2.97 (95% CI, −4.38, −1.56) (P < 
0.0001), indicating a significant decrease in the ENDEAVORRIDE group than the treatment-as-usual 
group. 
 

Table 9. Change in ADHD-RS-IV (physician’s assessment)-inattention score  

 Group 

Change from baseline Comparison with treatment as usual 

Adjusted mean change 
(SE) 

Difference in adjusted 
mean change 

[95% CI] 
P-value 

ADHD-RS-IV (physician’s 
assessment)-inattention score 

Treatment as usual -1.47 (0.65) -2.97 [-4.38, -1.56] <0.0001 ENDEAVORRIDE -4.44 (0.49) 
 
ii) Key secondary endpoints 
The key secondary endpoints were the changes in the ADHD-RS-IV (physician’s assessment)-total and 
hyperactivity/impulsivity scores at 6 weeks after enrollment. 
 
Table 10 presents the results of the key secondary endpoints. The adjusted mean change (SE) from 
baseline in the ADHD-RS-IV (physician’s assessment)-total score at 6 weeks after enrollment was −7.02 
(0.74) in the ENDEAVORRIDE group and −2.46 (0.99) in the treatment-as-usual group. The change 
significantly decreased in the ENDEAVORRIDE group compared with the treatment-as-usual group. 
The between-group difference was −4.56 (95% CI, −6.75, −2.38) (P < 0.0001). The adjusted mean 
change from baseline in the ADHD-RS-IV (physician’s assessment)-hyperactivity/impulsivity score 
was −2.57 (0.37) in the ENDEAVORRIDE group and −1.02 (0.49) in the treatment-as-usual group. The 
change significantly decreased in the ENDEAVORRIDE group compared with the treatment-as-usual 
group. The between-group difference was −1.55 (95% CI, −2.64, −0.46) (P = 0.0056). 
 

Table 10. Changes in ADHD-RS-IV (physician’s assessment)-total and hyperactivity/impulsivity scores  

 Group 

Change from baseline Comparison with treatment as usual 

Adjusted mean change 
(SE) 

Difference in adjusted 
mean change 

[95% CI] 
P-value 

ADHD-RS-IV (physician’s 
assessment)-total score  

Treatment as usual -2.46 (0.99) -4.56 [-6.75, -2.38] <0.0001 ENDEAVORRIDE -7.02 (0.74) 
ADHD-RS-IV (physician’s 
assessment)-
hyperactivity/impulsivity score  

Treatment as usual -1.02 (0.49) 
-1.55 [-2.64, -0.46] 0.0056 

ENDEAVORRIDE -2.57 (0.37) 

 
iii) Other secondary endpoints 
Table 11 presents the percentages of subjects with a 30% improvement from baseline in ADHD-RS-IV  
(physician’s assessment)-total, inattention, and hyperactivity/impulsivity score (hereinafter referred to 
as “30% responders”) at 6 weeks after enrollment. Table 12 presents ADHD-RS-IV (teacher’s 
assessment)-total, inattention, and hyperactivity/impulsivity scores. The ENDEAVORRIDE group had 
higher percentages of 30% responders than the treatment-as-usual group. The ADHD-RS-IV  
(teacher’s assessment) subscale scores also tended to improve in the ENDEAVORRIDE group. The 
secondary endpoints, other than 30% responders and the  ADHD-RS-IV (teacher’s assessment) 
subscale scores, also showed a similar tendency. 
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Table 11. Percentage of responders in each endpoint at the end of treatment period (Week 6) 

 ENDEAVORRIDE 
N = 109 

Treatment as usual 
N = 54 Comparison with treatment as usual 

n 30% responder 
(%) n 30% responder 

(%) 

Difference in the 
percentage of responders 

(%) 
[95% CI] 

P-value 

ADHD-RS-IV (physician’s 
assessment)-total score  94 33 (35.1) 52 5 (9.6) 25.3 [12.5, 38.1] 0.0010 

ADHD-RS-IV (physician’s 
assessment)-inattention score  94 27 (28.7) 52 5 (9.6) 18.8 [6.5, 31.1] 0.0092 

ADHD-RS-IV (physician’s 
assessment)-
hyperactivity/impulsivity score  

89 44 (49.4) 52 7 (13.5) 34.0 [19.6, 48.4] <0.0001 

 
Table 12. Change from baseline in each endpoint at the end of treatment period (Week 6) and  

between-group comparisons 
 ENDEAVORRIDE 

N = 109 
Treatment as usual 

N = 54 
Comparison with treatment as 

usual 

n 
Adjusted mean 

change from 
baseline [95% CI] 

n 
Adjusted mean 

change from  
baseline [95% CI] 

Difference in adjusted 
mean change 

[95% CI] 
P-value 

ADHD-RS-IV (teacher’s 
assessment)-total score  96 -0.7 [-2.4, 0.9] 51 0.0 [-2.1, 2.0] -0.7 [-2.8, 1.4] 0.4984 

ADHD-RS-IV (teacher’s 
assessment)-inattention 
score  

96 -0.05 [-1.00, 0.90] 51 0.56 [-0.60, 1.72] -0.61 [-1.79, 0.57] 0.3106 

ADHD-RS-IV (teacher’s 
assessment)-
hyperactivity/impulsivity 
score 

96 -0.7 [-1.6, 0.2] 51 -0.6 [-1.7, 0.5] -0.1 [-1.2, 1.0] 0.8554 

 
6.A.(1).3).(b) Efficacy in the repetition part 
Among the secondary endpoints, Figure 3 to Figure 5 present the changes from baseline in the ADHD-
RS-IV (physician’s assessment)-inattention, total, and hyperactivity/impulsivity scores, respectively, at 
each study visit. The scores at enrollment in the controlled part were used as baseline scores, and the 
following groups were specified: Group that used ENDEAVORRIDE in the controlled part and 
continued to use it for 6 weeks in the subsequent repetition part (ENDEAVORRIDE/ENDEAVORRIDE 
group) and the group that received the treatment as usual in the controlled part and used 
ENDEAVORRIDE for 6 weeks in the subsequent repetition part (treatment as usual/ENDEAVORRIDE 
group). Both groups continued to have decreased scores in the treatment period of the repetition part as 
in the controlled part. Scores also continued to decrease in the follow-up period. 
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(a) ENDEAVORRIDE/ENDEAVORRIDE 

 
 
(b) Treatment as usual/ENDEAVORRIDE 

 
SD = standard deviation, TAU = Treatment as usual, Weeks in parentheses represent weeks from enrollment in the controlled part. 

 
Figure 3. Time course of ADHD-RS-IV (physician’s assessment)-inattention score (repetition part) 
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(a) ENDEAVORRIDE/ENDEAVORRIDE 

 
 
(b) Treatment as usual/ENDEAVORRIDE 

 
SD = standard deviation, TAU = Treatment as usual, Weeks in parentheses represent weeks from enrollment in the controlled part. 

 
Figure 4. Time course of ADHD-RS-IV (physician’s assessment)-total score (repetition part) 
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(a) ENDEAVORRIDE/ENDEAVORRIDE 

 
 
(b) Treatment as usual/ENDEAVORRIDE 

 
SD = standard deviation, TAU = Treatment as usual, Weeks in parentheses represent weeks from enrollment in the controlled part. 

 
Figure 5. Time course of ADHD-RS-IV (physician’s assessment)-hyperactivity/impulsivity score  

(repetition part) 
 
6.A.(1).3).(c) Exploratory endpoints 
The percentage of subjects who completed all visits from the controlled part through the follow-up 
period of the repetition part and did not start drug therapy for ADHD at 24 weeks after the start of follow-
up (52 weeks after the start of the ENDEAVORRIDE therapy in the 
ENDEAVORRIDE/ENDEAVORRIDE group or 42 weeks after the start of the ENDEAVORRIDE 
therapy in the treatment as usual/ENDEAVORRIDE group) was 59.0% (66.2% in the 
ENDEAVORRIDE/ENDEAVORRIDE group, 49.0% in the treatment as usual/ENDEAVORRIDE 
group) (Table 13). 
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Table 13. ADHD treatment policy at 24 weeks after the start of follow-up in subjects who completed all 
visits from the controlled part through the follow-up period of the repetition part 

Drug therapy at 24 weeks after the start of follow-up*1 

Subjects who completed all visits from the controlled part 
through the follow-up period of the repetition part 

ENDEAVORRIDE/ 
ENDEAVORRIDE 

N = 68 
n (%) 

Treatment as usual/ 
ENDEAVORRIDE 

N = 49 
n (%) 

Total 
N = 117 

n (%) 

Yes 23 (33.8) 25 (51.0) 48 (41.0) 
• Drug therapy for ADHD has been started. 17 (25.0) 17 (34.7) 34 (29.1) 
• Environmental adjustment or other psychosocial 

treatments are ongoing (because the subject/parent did not 
consent to drug therapy). 

6 (8.8) 8 (16.3) 14 (12.0) 

No 45 (66.2) 24 (49.0) 69 (59.0) 
• Environmental adjustment or other psychosocial 

treatments are ongoing (not because the subject/parent did 
not consent to drug therapy). 

41 (60.3) 23 (46.9) 64 (54.7) 

• Others*2 4 (5.9) 1 (2.0) 5 (4.3) 
*1 When the investigator provided any of the following answers in the end-of-treatment questionnaire or follow-up questionnaire submitted 

by 24 weeks after the start of follow-up, the subject was considered to have started drug therapy for ADHD for analysis purposes. 
(a) The investigator answered “Drug therapy for ADHD has been started” in the end-of-treatment questionnaire. 
(b) The investigator answered “The subject/parent did not consent to drug therapy” in the end-of-treatment questionnaire. 
(c) The investigator provided an answer other than “environmental adjustment or other psychosocial treatments are ongoing” (“Drug 

therapy for ADHD has been started,” “Others,” or “Lost to follow-up”) in the follow-up questionnaire. When the investigator answered 
“Environmental adjustment or other psychosocial treatments are ongoing” because the subject/parent did not consent to drug therapy, 
the subject was considered to have started drug therapy for ADHD. 

*2 The investigator selected “Others” in the end-of-treatment questionnaire. Alternatively, the investigator provided an answer that met (c) 
shown above in the follow-up questionnaire, but did not submit the questionnaire by 24 weeks after the start of follow-up, because of 
which the subject was not considered as “Drug therapy for ADHD has started” as of that time. 

 
6.A.(1).3).(d) Adverse event 
Table 14 and Table 15 present the incidence of each adverse eventiv and adverse device effectv in the 
controlled part, respectively. Adverse events reported in ≥3 subjects in either group during the treatment 
period up to 6 weeks after enrollment were corona virus infectious disease, emerged in 2019 (COVID-
19) (7.3% [8 of 109] of subjects in the ENDEAVORRIDE group, 1.8% [1 of 55] of subjects in the 
treatment-as-usual group), nasopharyngitis (8.3% [9 of 109] of subjects in the ENDEAVORRIDE group, 
3.6% [2 of 55] of subjects in the treatment-as-usual group), and headache and upper respiratory tract 
inflammation (2.8% [3 of 109] of subjects for each in the ENDEAVORRIDE group, 0% for each in the 
treatment-as-usual group). Adverse events reported in ≥3 subjects in the ENDEAVORRIDE group up to 
the end of the 4-week follow-up period were COVID-19 (11.9% [13 of 109] of subjects), 
nasopharyngitis (10.1% [11 of 109] of subjects), influenza (3.7% [4 of 109] of subjects), and headache 
and upper respiratory tract inflammation (2.8% [3 of 109] of subjects for each). 
 
All of the adverse events were mild or moderate in severity. Most of their outcomes were reported as 
resolved or resolving. An adverse event leading to discontinuation of study device use was reported in 
1 subject in the ENDEAVORRIDE group (1 event of frustration tolerance decreased). This event was 
considered related to the study device. It was mild in severity and resolved without any intervention 
after discontinuation of study device use. 
 
Adverse device effects that occurred in the ENDEAVORRIDE group were decreased frustration 
tolerance (the case above), headache, and nausea (0.9% [1 of 109] of subjects for each) (Table 15), all 
of which were mild in severity and their outcomes were reported as resolved. 

 
iv Adverse events that are unrelated to the study device. 
v Adverse events that are related to the study device. 
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Table 14. Incidence of each adverse event (controlled part) 

 

ENDEAVORRIDE 
Weeks 0 to 10 

N = 109 

Treatment as usual 
Weeks 0 to 6 

N = 55 

ENDEAVORRIDE 
Weeks 0 to 6 

N = 109 
n (%) event n (%) event n (%) event 

Participants with any AEs 44 (40.4) 64 10 (18.2) 12 33 (30.3) 47 
Infections and infestations 33 (30.3) 40 4 (7.3) 5 23 (21.1) 28 
• COVID-19 13 (11.9) 13 1 (1.8) 1 8 (7.3) 8 
• Nasopharyngitis 11 (10.1) 11 2 (3.6) 3 9 (8.3) 9 
• Influenza 4 (3.7) 4 0 0 1 (0.9) 1 
• Gastroenteritis 2 (1.8) 2 0 0 1 (0.9) 1 
• Rhinitis 2 (1.8) 2 1 (1.8) 1 2 (1.8) 2 
• Upper respiratory tract infection 2 (1.8) 2 0 0 2 (1.8) 2 
• Herpes zoster 1 (0.9) 1 0 0 0 0 
• Otitis media acute 1 (0.9) 1 0 0 1 (0.9) 1 
• Paronychia 1 (0.9) 1 0 0 1 (0.9) 1 
• Periodontitis 1 (0.9) 1 0 0 1 (0.9) 1 
• Pharyngitis 1 (0.9) 1 0 0 1 (0.9) 1 
• Metapneumovirus infection 1 (0.9) 1 0 0 1 (0.9) 1 
Blood and lymphatic system disorders 0 0 1 (1.8) 1 0 0 
• Iron deficiency anaemia 0 0 1 (1.8) 1 0 0 
Psychiatric disorders 2 (1.8) 2 0 0 2 (1.8) 2 
• Insomnia 1 (0.9) 1 0 0 1 (0.9) 1 
• Frustration tolerance decreased 1 (0.9) 1 0 0 1 (0.9) 1 
Nervous system disorders 3 (2.8) 3 0 0 3 (2.8) 3 
• Headache 3 (2.8) 3 0 0 3 (2.8) 3 
Eye disorders 0 0 1 (1.8) 1 0 0 
• Blepharitis 0 0 1 (1.8) 1 0 0 
Ear and labyrinth disorders 1 (0.9) 1 0 0 1 (0.9) 1 
• Sudden hearing loss 1 (0.9) 1 0 0 1 (0.9) 1 
Respiratory, thoracic and mediastinal disorders 6 (5.5) 7 1 (1.8) 1 5 (4.6) 6 
• Upper respiratory tract inflammation 3 (2.8) 4 0 0 3 (2.8) 4 
• Rhinitis allergic 2 (1.8) 2 0 0 1 (0.9) 1 
• Cough 1 (0.9) 1 0 0 1 (0.9) 1 
• Rhinorrhoea 0 0 1 (1.8) 1 0 0 
Gastrointestinal disorders 3 (2.8) 3 1 (1.8) 1 2 (1.8) 2 
• Abdominal pain upper 1 (0.9) 1 0 0 1 (0.9) 1 
• Diarrhoea 1 (0.9) 1 0 0 0 0 
• Nausea 1 (0.9) 1 0 0 1 (0.9) 1 
• Stomatitis 0 0 1 (1.8) 1 0 0 
Skin and subcutaneous tissue disorders 1 (0.9) 1 0 0 1 (0.9) 1 
• Urticaria 1 (0.9) 1 0 0 1 (0.9) 1 
Musculoskeletal and connective tissue disorders 1 (0.9) 1 0 0 1 (0.9) 1 
• Pain in extremity 1 (0.9) 1 0 0 1 (0.9) 1 
Renal and urinary disorders 1 (0.9) 1 0 0 1 (0.9) 1 
• Haematuria 1 (0.9) 1 0 0 1 (0.9) 1 
General disorders and administration site conditions 2 (1.8) 2 1 (1.8) 1 1 (0.9) 1 
• Chest pain 1 (0.9) 1 0 0 0 0 
• Malaise 1 (0.9) 1 0 0 1 (0.9) 1 
• Pyrexia 0 0 1 (1.8) 1 0 0 
Injury, poisoning and procedural complications 3 (2.8) 3 2 (3.6) 2 1 (0.9) 1 
• Concussion 1 (0.9) 1 0 0 1 (0.9) 1 
• Contusion 1 (0.9) 1 1 (1.8) 1 0 0 
• Skin abrasion 1 (0.9) 1 1 (1.8) 1 0 0 

AE = adverse event 
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Table 15. Incidence of each adverse device effect (controlled part) 

 

ENDEAVORRIDE 
Weeks 0 to 10 

N = 109 

Treatment as usual 
Weeks 0 to 6 

N = 55 

ENDEAVORRIDE 
Weeks 0 to 6 

N = 109 
n (%) event n (%) event n (%) event 

Participants with any ADEs 3 (2.8) 3 0 0 3 (2.8) 3 
Psychiatric disorders 1 (0.9) 1 0 0 1 (0.9) 1 
• Frustration tolerance decreased 1 (0.9) 1 0 0 1 (0.9) 1 
Nervous system disorders 1 (0.9) 1 0 0 1 (0.9) 1 
• Headache 1 (0.9) 1 0 0 1 (0.9) 1 
Gastrointestinal disorders 1 (0.9) 1 0 0 1 (0.9) 1 
• Nausea 1 (0.9) 1 0 0 1 (0.9) 1 

ADE = adverse device effect (defined as an AE that was assessed as causally related to the study device) 
 
Table 16 and Table 17 present the incidence of each adverse event and that of each adverse device effect 
in the repetition part, respectively. Adverse events with an incidence of ≥5% up to 18 weeks after 
enrollment were nasopharyngitis (13.5%, 17 of 126 subjects), COVID-19 (10.3%, 13 of 126 subjects), 
and pyrexia (5.6%, 7 of 126 subjects). The incidence of each of these adverse events up to 10 weeks 
after enrollment was as follows: Nasopharyngitis, 4.0% (3 of 75 subjects) in the 
ENDEAVORRIDE/ENDEAVORRIDE group and 11.8% (6 of 51 subjects) in the treatment as 
usual/ENDEAVORRIDE group; COVID-19, 9.3% (7 of 75 subjects) in the 
ENDEAVORRIDE/ENDEAVORRIDE group and 9.8% (5 of 51 subjects) in the treatment as 
usual/ENDEAVORRIDE group; and pyrexia, 2.7% (2 of 75 subjects) in the 
ENDEAVORRIDE/ENDEAVORRIDE group and 3.9% (2 of 51 subjects) in the treatment as 
usual/ENDEAVORRIDE group, which did not substantially differ from that in the ENDEAVORRIDE 
group up to 10 weeks after enrollment in the controlled group (Table 14). 
 
All of the adverse events were mild or moderate in severity. Most of their outcomes were reported as 
resolved or resolving. To assess time to onset of adverse events, the incidence of adverse events during 
the treatment period (10 weeks after enrollment) was compared with that during the treatment and 
follow-up period (18 weeks after enrollment) in each group in the repetition part. Neither types nor 
frequencies of adverse events showed any constant tendency. Serious adverse event was reported in 1 
subject in the ENDEAVORRIDE/ENDEAVORRIDE group (1 event of cyclic vomiting syndrome). The 
event occurred 25 days after the end of study device use and was moderate in severity. The subject was 
hospitalized 1 day after the onset of the event, started treatment with Solacet D Infusion, and recovered 
in 3 days after hospitalization. The event was considered unrelated to the study device. 
 
Vomiting occurred in 2.0% (1 of 51) of subjects in the treatment as usual/ENDEAVORRIDE group 
(Table 17), which was reported as an adverse device effect. It was mild in severity and resolved without 
discontinuation of study device use or any other intervention. 
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Table 16. Incidence of each adverse event (repetition part) 
 ENDEAVORRIDE/ 

ENDEAVORRIDE 
Weeks 0 to 10 

N = 75 

ENDEAVORRIDE/ 
ENDEAVORRIDE 

Weeks 0 to 18 
N = 75 

Treatment as usual/ 
ENDEAVORRIDE 

Weeks 0 to 10 
N = 51 

Treatment as usual/ 
ENDEAVORRIDE 

Weeks 0 to 18 
N = 51 

Total 
N = 126 

n (%) event n (%) event n (%) event n (%) event n (%) event 
Participants with any AE 27 (36.0) 42 36 (48.0) 62 21 (41.2) 27 27 (52.9) 44 63 (50.0) 106 
Infections and infestations 16 (21.3) 19 22 (29.3) 26 15 (29.4) 17 17 (33.3) 25 39 (31.0) 51 
• COVID-19  7 (9.3) 7 7 (9.3) 7 5 (9.8) 5 6 (11.8) 6 13 (10.3) 13 
• Nasopharyngitis 3 (4.0) 3 7 (9.3) 7 6 (11.8) 7 10 (19.6) 14 17 (13.5) 21 
• Gastroenteritis 2 (2.7) 2 2 (2.7) 2 2 (3.9) 2 2 (3.9) 2 4 (3.2) 4 
• Pharyngitis 2 (2.7) 2 2 (2.7) 2 0 0 0 0 2 (1.6) 2 
• Bronchitis 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Gastroenteritis viral 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Impetigo 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Influenza 1 (1.3) 1 2 (2.7) 2 1 (2.0) 1 1 (2.0) 1 3 (2.4) 3 
• Varicella 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Rhinitis 0 0 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Streptococcal infection 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
• Oral herpes 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
• Candida infection 0 0 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
Neoplasms benign, malignant 
and unspecified (incl cysts and 
polyps) 

0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 

• Skin papilloma 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
Immune system disorders 1 (1.3) 1 2 (2.7) 2 0 0 1 (2.0) 1 3 (2.4) 3 
• Seasonal allergy 1 (1.3) 1 2 (2.7) 2 0 0 1 (2.0) 1 3 (2.4) 3 
Psychiatric disorders 0 0 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Tic 0 0 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
Nervous system disorders 2 (2.7) 3 2 (2.7) 3 0 0 1 (2.0) 1 3 (2.4) 4 
• Headache 1 (1.3) 2 1 (1.3) 2 0 0 1 (2.0) 1 2 (1.6) 3 
• Balance disorder 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
Eye disorders 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Conjunctivitis allergic 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
Respiratory, thoracic and 
mediastinal disorders 3 (4.0) 3 7 (9.3) 7 1 (2.0) 1 3 (5.9) 3 10 (7.9) 10 

• Upper respiratory tract 
inflammation 2 (2.7) 2 3 (4.0) 3 0 0 0 0 3 (2.4) 3 

• Rhinorrhoea 1 (1.3) 1 2 (2.7) 2 0 0 1 (2.0) 1 3 (2.4) 3 
• Asthma 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
• Epistaxis 0 0 0 0 0 0 1 (2.0) 1 1 (0.8) 1 
• Rhinitis allergic 0 0 2 (2.7) 2 0 0 0 0 2 (1.6) 2 
Gastrointestinal disorders 2 (2.7) 2 5 (6.7) 6 2 (3.9) 2 4 (7.8) 4 9 (7.1) 10 
• Gastritis 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Cyclic vomiting syndrome 1 (1.3) 1 1 (1.3) 2 0 0 0 0 1 (0.8) 2 
• Abdominal pain 0 0 2 (2.7) 2 1 (2.0) 1 1 (2.0) 1 3 (2.4) 3 
• Diarrhoea 0 0 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Stomatitis 0 0 0 0 0 0 1 (2.0) 1 1 (0.8) 1 
• Vomiting 0 0 0 0 1 (2.0) 1 2 (3.9) 2 2 (1.6) 2 
Skin and subcutaneous tissue 
disorders 1 (1.3) 1 1 (1.3) 1 2 (3.9) 3 3 (5.9) 4 4 (3.2) 5 

• Urticaria 1 (1.3) 1 1 (1.3) 1 0 0 1 (2.0) 1 2 (1.6) 2 
• Acne 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
• Dry skin 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
• Seborrhoeic dermatitis 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
General disorders and 
administration site conditions 2 (2.7) 2 4 (5.3) 4 2 (3.9) 2 3 (5.9) 3 7 (5.6) 7 

• Pyrexia 2 (2.7) 2 4 (5.3) 4 2 (3.9) 2 3 (5.9) 3 7 (5.6) 7 
Injury, poisoning and 
procedural complications 7 (9.3) 10 7 (9.3) 11 1 (2.0) 1 2 (3.9) 2 9 (7.1) 13 

• Ligament sprain 2 (2.7) 2 2 (2.7) 2 0 0 0 0 2 (1.6) 2 
• Contusion 2 (2.7) 2 2 (2.7) 2 0 0 0 0 2 (1.6) 2 
• Chillblains 1 (1.3) 2 1 (1.3) 2 0 0 0 0 1 (0.8) 2 
• Wound 1 (1.3) 2 1 (1.3) 2 0 0 0 0 1 (0.8) 2 
• Ligament injury 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Skin abrasion 1 (1.3) 1 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Arthropod sting 0 0 0 0 0 0 1 (2.0) 1 1 (0.8) 1 
• Foot fracture 0 0 1 (1.3) 1 0 0 0 0 1 (0.8) 1 
• Scratch 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 

AE = adverse event 
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Table 17. Incidence of each adverse device effect (repetition part) 
 ENDEAVORRIDE/ 

ENDEAVORRIDE 
Weeks 0 to 10 

N = 75 

ENDEAVORRIDE/ 
ENDEAVORRIDE 

Weeks 0 to 18 
N = 75 

Treatment as usual/ 
ENDEAVORRIDE 

Weeks 0 to 10 
N = 51 

Treatment as usual/ 
ENDEAVORRIDE 

Weeks 0 to 18 
N = 51 

Total 
N = 126 

n (%) event n (%) event n (%) event n (%) event n (%) event 
Participants with 
any ADE 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 

Gastrointestinal 
disorders 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 

• Vomiting 0 0 0 0 1 (2.0) 1 1 (2.0) 1 1 (0.8) 1 
ADE = adverse device effect (defined as an AE that was assessed as causally related to the study device) 
 
Assessment using Columbia-suicide severity rating scale (C-SSRS) showed no sign of suicidal ideation 
in the controlled part. At the end of the repetition part, suicidal ideation was reported in 1 subject in the 
ENDEAVORRIDE/ENDEAVORRIDE group. Suicidal ideation was reported in this subject during the 
screening period of Study A3831, but neither suicidal ideation nor suicidal behavior was reported while 
the patient was on the ENDEAVORRIDE therapy in the controlled or repetition part. 
 
Table 18 and Table 19 present the assessment results of game addiction. At the end of the controlled part, 
14 subjects (12.8%) answered that they wanted to use ENDEAVORRIDE for a longer period of time, 
and 40 subjects (36.7%) answered that they wanted to use ENDEAVORRIDE one more time. The results 
showed no tendency of addiction to ENDEAVORRIDE. At the end of the repetition part, 11 subjects 
(14.7%) in the ENDEAVORRIDE/ENDEAVORRIDE group and 10 subjects (19.6%) in the treatment 
as usual/ENDEAVORRIDE group answered that they wanted to use ENDEAVORRIDE for a longer 
period of time, and 16 subjects (21.3%) in the ENDEAVORRIDE/ENDEAVORRIDE group and 21 
subjects (41.2%) in the treatment as usual/ENDEAVORRIDE group answered that they wanted to use 
ENDEAVORRIDE one more time. The results showed a similar tendency to that in the controlled part. 
 
The questionnaire on the playtime of non-specific games before and after the use of ENDEAVORRIDE 
showed no clear increase in playtime by the use of ENDEAVORRIDE. 
 

Table 18. Summary of questionnaire results on game addiction (controlled part) 

Question Timing Answer 
ENDEAVORRIDE 

N = 109 
n (%) 

Do you want to use ENDEAVORRIDE for a longer 
period of time? 

2 weeks after 
enrollment 

Yes 23 (21.1) 
No 85 (78.0) 

6 weeks after 
enrollment 

Yes 12 (11.0) 
No 82 (75.2) 

10 weeks after 
enrollment 

Yes 14 (12.8) 
No 84 (77.1) 

Do you want to use ENDEAVORRIDE one more 
time? 

10 weeks after 
enrollment 

Yes 40 (36.7) 
No 58 (53.2) 
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Table 19. Summary of questionnaire results on game addiction (repetition part) 

Question Part Timing Answer 

ENDEAVORRIDE/ 
ENDEAVORRIDE 

N = 75 
n (%) 

Treatment as usual/ 
ENDEAVORRIDE 

N = 51 
n (%) 

Total 
N = 126 

n (%) 

Do you want to use 
ENDEAVORRIDE 
for a longer period 

of time? 

Controlled 
part 

2 weeks after 
enrollment 

Yes 15 (20.0) - 15 (11.9) 
No 60 (80.0) - 60 (47.6) 

6 weeks after 
enrollment 

Yes 7 (9.3) - 7 (5.6) 
No 61 (81.3) - 61 (48.4) 

10 weeks after 
enrollment 

Yes 12 (16.0) - 12 (9.5) 
No 63 (84.0) - 63 (50.0) 

Repetition 
part 

2 weeks after 
enrollment 

Yes 10 (13.3) 9 (17.6) 19 (15.1) 
No 60 (80.0) 38 (74.5) 98 (77.8) 

6 weeks after 
enrollment 

Yes 10 (13.3) 12 (23.5) 22 (17.5) 
No 61 (81.3) 35 (68.6) 96 (76.2) 

18 weeks after 
enrollment 

Yes 11 (14.7) 10 (19.6) 21 (16.7) 
No 55 (73.3) 39 (76.5) 94 (74.6) 

Do you want to use 
ENDEAVORRIDE 

one more time? 

Controlled 
part 

10 weeks after 
enrollment 

Yes 36 (48.0) - 36 (28.6) 
No 39 (52.0) - 39 (31.0) 

Repetition 
part 

18 weeks after 
enrollment 

Yes 16 (21.3) 21 (41.2) 37 (29.4) 
No 50 (66.7) 28 (54.9) 78 (61.9) 

 
6.A.(1).3).(e) Malfunctions 
Table 20 and Table 21 present the incidence of malfunctions of the study device. The following 
malfunctions of the study device were reported: 6 malfunctions (6 events of improper operation after 
login) in 6 of 109 subjects (5.5%) in the controlled part; 9 malfunctions (7 events of app opening 
malfunction and 1 event each of improper indication and improper operation after login) in 9 of 126 
(7.1%) in the repetition part. None of the malfunctions were likely to result in any serious adverse event 
as assessed by the (sub-)investigator. The 7 app opening malfunctions occurred because the expiration 
date of the certificate (for iOS app), which is required to execute ENDEAVORRIDE on iOS devices, 
was expired. This was a study device-specific event. 
 

Table 20. Malfunctions of the study device in the controlled part (safety analysis population) 
 ENDEAVORRIDE 

N = 109 
n (%) No. of events 

Number of subjects with event/number of events 6 (5.5) 6 
Improper operation after login*1 6 (5.5) 6 

*1 Only 1 session could be executed for a while, or there was no response to tapping or steering actions during the execution of the game. 
 

Table 21. Malfunctions of the study device in the repetition part (safety analysis population) 

 

ENDEAVORRIDE/ 
ENDEAVORRIDE 

N = 75 

Treatment as usual/ 
ENDEAVORRIDE 

N = 51 

Total 
N = 126 

n (%) No. of 
events n (%) No. of 

events n (%) No. of 
events 

Number of subjects with event/number of events 7 (9.3) 7 2 (3.9) 2 9 (7.1) 9 
App opening malfunction*1 7 (9.3) 7 0 0 7 (5.6) 7 
Improper indication*2 0 0 1 (2.0) 1 1 (0.8) 1 
Improper operation after login*3 0 0 1 (2.0) 1 1 (0.8) 1 

*1 The app could not be started for a while. 
*2 The app was frozen during the execution of the game. 
*3 There was no response to tapping actions on the screen during the execution of the game. 
 
6.A.(2) Study A3821 (Study period, July 2020 to July 2021) 
Study A3821 was a prospective, multicenter, randomized, double-blind study conducted at 64 study sites 
in Japan to evaluate the efficacy of ENDEAVORRIDE, and the validity and safety of using a single-task 
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app as sham candidatevi in patients with ADHD who were aged 6 to 17 years and were expected to have 
an inadequate response to psychosocial treatment, including environmental adjustment, which had been 
given for a sufficient period. The study consisted of a group that used ENDEAVORRIDE for 6 weeks 
(ENDEAVORRIDE group) and a group that received the single-task app for 6 weeks (single-task group). 
The study included another cohort that continued prior psychosocial treatment, including environmental 
adjustment, alone (follow-up group). All of the groups continued prior psychosocial treatment, including 
environmental adjustment, that was started before informed consent during the study period. Addition 
or change to the prior psychosocial treatment during the study period was prohibited. Figure 6 and Table 
22 present the outline of the study. 
 

Controlled cohort (randomized, double-blind)  

 Treatment period 
(6 weeks) 

Follow-up period 
(4 weeks) 

ENDEAVORRIDE <------ENDEAVORRIDE therapy------> <------No study device------> 
 <----Psychosocial treatment including environmental adjustment (not adjustable)----> 
   
Single-task <------Single-task app------> <------No study device------> 
 <----Psychosocial treatment including environmental adjustment (not adjustable)----> 
   
Other cohort (non-randomized, open-label)  
Follow-up <------No study device------>  

 
<----Psychosocial treatment including 

environmental adjustment (not 
adjustable)----> 

 

Figure 6. Schematic diagram of the study design (Study A3821) 
 
A total of 261 subjects (108 in the ENDEAVORRIDE group, 107 in the single-task group, and 46 in the 
follow-up group) were included in FAS. Table 22 presents a summary of patient characteristics in FAS 
of Study A3821. 
 

 
vi App in which either steering or tapping actions alone can be executed. No dynamic difficulty level adjustment is performed. 
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Table 22. Patient characteristics in FAS of Study A3821 (summary) 

 
ENDEAVORRIDE 

N = 108 
Single-task 

N = 107 
Follow-up 

N = 46 
Sex (n) Male (%) 79 (73.1) 83 (77.6) 36 (78.3) 

Female (%) 29 (26.9) 24 (22.4) 10 (21.7) 
Age (years) Mean (SD) 9.6 (2.3) 9.3 (2.1) 9.0 (2.1) 

Minimum 6 6 6 
Median 10.0 9.0 9.0 
Maximum 17 16 14 
≥6 to ≤12 (%) 98 (90.7) 98 (91.6) 43 (93.5) 
≥13 to ≤17 (%) 10 (9.3) 9 (8.4) 3 (6.5) 

Prior drug therapy indicated for 
ADHD 

Yes (%) 29 (26.9) 29 (27.1) 0 
No (%) 79 (73.1) 78 (72.9) 46 (100.0) 

Prior psychosocial treatment 
including environmental adjustment 

Yes (%) 108 (100.0) 107 (100.0) 46 (100.0) 
No 0 0 0 

ADHD type Combined 40 (37.0) 50 (46.7) 27 (58.7) 
Predominantly inattentive 68 (63.0) 56 (52.3) 19 (41.3) 
Predominantly 
hyperactive-impulsive 0 1 (0.9) 0 

Baseline ADHD-RS-IV 
(physician’s assessment)-inattention 
score 

Mean (SD) 20.2 (3.1) 20.2 (3.1) 19.1 (3.4) 
Minimum 15 15 15 
Median 20.0 20.0 18.5 
Maximum 27 27 26 
<19 (%) 36 (33.3) 38 (35.5) 23 (50.0) 
≥19 (%) 72 (66.7) 69 (64.5) 23 (50.0) 

 
The mean change (SD) from baseline in the ADHD-RS-IV (physician’s assessment)-inattention score  
at 6 weeks after enrollment was −4.6 (4.2) in the ENDEAVORRIDE group, −3.9 (4.2) in the single-task 
group, and −1.7 (3.2) in the follow-up group (Figure 7). The difference in the change from baseline 
between the ENDEAVORRIDE group and the single-task group was −0.8 (95% CI, −1.9, 0.3) (P = 
0.1750). 
 

 
○ ENDEAVORRIDE, × Single-task, △ Follow-up 

Figure 7. Change from baseline in ADHD-RS-IV (physician’s assessment)-inattention score  
 
The mean change (SD) from baseline in the ADHD-RS-IV (physician’s assessment)-total score at 6 
weeks after enrollment was −7.2 (6.3) in the ENDEAVORRIDE group, −6.3 (6.2) in the single-task 
group, and −2.5 (4.8) in the follow-up group (Figure 8). The difference in the change from baseline 
between the ENDEAVORRIDE group and the single-task group was −1.1 (95% CI, −2.7, 0.6) (P = 
0.2112). 
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○ ENDEAVORRIDE, × Single-task, △ Follow-up 

Figure 8. Change from baseline in ADHD-RS-IV (physician’s assessment)-Total score  
 
The mean change (SD) from baseline in the ADHD-RS-IV (physician’s assessment)-
hyperactivity/impulsivity score at 6 weeks after enrollment was −2.6 (3.5) in the ENDEAVORRIDE 
group, −2.4 (3.0) in the single-task group, and −0.8 (3.1) in the follow-up group (Figure 9). 
 

 
○ ENDEAVORRIDE, × Single-task, △ Follow-up 

Figure 9. Change from baseline in ADHD-RS-IV (physician’s assessment)-hyperactivity/impulsivity score  
 
The scores of all subscales tended to decrease over time from baseline throughout the treatment period 
in the ENDEAVORRIDE group and the single-task group. These groups maintained decreased scores 
during the follow-up period without the use of ENDEAVORRIDE or the single-task app. 
 
Table 23 and Table 24 present the incidence of each adverse event and that of each adverse device effect, 
respectively. Adverse events reported in ≥3 subjects in any group were nasopharyngitis (7.4% [8 of 108] 
of subjects in the ENDEAVORRIDE group, 7.5% [8 of 107] of subjects in the single-task group, 0% [0 
of 46] of subjects in the follow-up group), headache (2.8% [3 of 108] of subjects in the 
ENDEAVORRIDE group, 1.9% [2 of 107] of subjects in the single-task group, 0% [0 of 46] of subjects 
in the follow-up group), somnolence (0.9% [1 of 108] of subjects in the ENDEAVORRIDE group, 2.8% 
[3 of 107] of subjects in the single-task group, 0% [0 of 46] of subjects in the follow-up group), and 
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pyrexia (2.8% [3 of 108] of subjects in the ENDEAVORRIDE group, 0.9% [1 of 107] of subjects in the 
single-task group, 0% [0 of 46] of subjects in the follow-up group). All of the adverse events were mild 
or moderate in severity. Most of their outcomes were reported as resolved or resolving. Serious adverse 
event was reported in 1 subject in the single-task group (1 event of humerus fracture). The event was 
considered unrelated to the study device. The event was moderate in severity and was resolving after 
surgery and other interventions. 
 
Adverse device effects occurred in 4 of 108 subjects (4 events) in the ENDEAVORRIDE group and in 
4 of 107 subjects (5 events) in the single-task group. All of the adverse device effects were mild in 
severity and their outcomes were reported as resolved. Assessment using C-SSRS revealed suicidal 
ideation in 1 subject in the single-task group at 6 weeks after enrollment, which resolved by 10 weeks 
after enrollment. The questionnaire results on game addiction raised no concerns about game addiction 
due to the use of ENDEAVORRIDE. 
 

Table 23. Incidence of each adverse event 
 ENDEAVORRIDE Single-task Follow-up 
System Organ Class N = 108 N = 107 N = 46 
• Preferred Term n (%) n (%) n (%) 
Participants with any AEs 38 (35.2) 35 (32.7) 9 (19.6) 
Infections and infestations 16 (14.8) 12 (11.2) 2 (4.3) 
• Nasopharyngitis 8 (7.4) 8 (7.5) 0 
• Bronchitis 2 (1.9) 0 0 
• Pharyngitis 2 (1.9) 1 (0.9) 1 (2.2) 
• Gastroenteritis 1 (0.9) 1 (0.9) 0 
• Hordeolum 1 (0.9) 0 0 
• Paronychia 1 (0.9) 0 0 
• Periodontitis 1 (0.9) 0 0 
• Sinusitis 1 (0.9) 0 0 
• Tonsillitis 1 (0.9) 0 0 
• Oral herpes 1 (0.9) 0 0 
• Conjunctivitis 0 1 (0.9) 1 (2.2) 
• Rhinitis 0 1 (0.9) 0 
Neoplasms benign, malignant and unspecified (incl cysts and polyps) 0 1 (0.9) 0 
• Skin papilloma 0 1 (0.9) 0 
Immune system disorders 0 0 1 (2.2) 
• Seasonal allergy 0 0 1 (2.2) 
Psychiatric disorders 2 (1.9) 1 (0.9) 0 
• Irritability 1 (0.9) 1 (0.9) 0 
• Oppositional defiant disorder 1 (0.9) 0 0 
Nervous system disorders 5 (4.6) 4 (3.7) 0 
• Headache 3 (2.8) 2 (1.9) 0 
• Dizziness 1 (0.9) 0 0 
• Somnolence 1 (0.9) 3 (2.8) 0 
Eye disorders 3 (2.8) 2 (1.9) 0 
• Eye pruritus 2 (1.9) 0 0 
• Blepharospasm 1 (0.9) 0 0 
• Chalazion 1 (0.9) 0 0 
• Asthenopia 0 1 (0.9) 0 
• Excessive eye blinking 0 1 (0.9) 0 
Ear and labyrinth disorders 1 (0.9) 0 0 
• Tinnitus 1 (0.9) 0 0 
Respiratory, thoracic and mediastinal disorders 6 (5.6) 2 (1.9) 0 
• Rhinitis allergic 2 (1.9) 1 (0.9) 0 
• Asthma 1 (0.9) 1 (0.9) 0 
• Cough 1 (0.9) 0 0 
• Upper respiratory tract inflammation 1 (0.9) 0 0 
• Oropharyngeal pain 1 (0.9) 0 0 
Gastrointestinal disorders 3 (2.8) 4 (3.7) 1 (2.2) 
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 ENDEAVORRIDE Single-task Follow-up 
• Dental caries 2 (1.9) 0 0 
• Nausea 1 (0.9) 0 0 
• Abdominal pain 0 2 (1.9) 0 
• Abdominal pain upper 0 1 (0.9) 0 
• Dyspepsia 0 1 (0.9) 0 
• Stomatitis 0 0 1 (2.2) 
Skin and subcutaneous tissue disorders 2 (1.9) 4 (3.7) 1 (2.2) 
• Eczema asteatotic 1 (0.9) 1 (0.9) 0 
• Skin fissures 1 (0.9) 0 0 
• Acne 0 1 (0.9) 0 
• Dermatitis contact 0 1 (0.9) 0 
• Eczema 0 1 (0.9) 0 
• Urticaria 0 1 (0.9) 1 (2.2) 
Musculoskeletal and connective tissue disorders 3 (2.8) 2 (1.9) 0 
• Back pain 1 (0.9) 1 (0.9) 0 
• Myalgia 1 (0.9) 0 0 
• Pain in extremity 1 (0.9) 0 0 
• Musculoskeletal stiffness 0 1 (0.9) 0 
General disorders and administration site conditions 5 (4.6) 1 (0.9) 0 
• Pyrexia 3 (2.8) 1 (0.9) 0 
• Malaise 2 (1.9) 0 0 
Injury, poisoning and procedural complications 6 (5.6) 8 (7.5) 6 (13.0) 
• Hand fracture 1 (0.9) 1 (0.9) 0 
• Ligament sprain 1 (0.9) 1 (0.9) 2 (4.3) 
• Contusion 1 (0.9) 1 (0.9) 1 (2.2) 
• Tooth fracture 1 (0.9) 1 (0.9) 0 
• Procedural pain 1 (0.9) 0 0 
• Avulsion fracture 1 (0.9) 0 0 
• Animal bite 0 0 1 (2.2) 
• Arthropod bite 0 1 (0.9) 0 
• Humerus fracture 0 1 (0.9) 0 
• Injury 0 1 (0.9) 0 
• Wound 0 0 1 (2.2) 
• Skin laceration 0 1 (0.9) 0 
• Skin abrasion 0 1 (0.9) 1 (2.2) 
• Heat illness 0 0 1 (2.2) 

AE = adverse event 
 

Table 24. Incidence of each adverse device effect 
 ENDEAVORRIDE (N = 108) 

n (%) 
Single-task (N = 107) 

n (%) 
Participants with any ADEs 4 (3.7) 4 (3.7) 
Psychiatric disorders 1 (0.9) 1 (0.9) 

• Irritability 1 (0.9) 1 (0.9) 
Nervous system disorders 1 (0.9) 3 (2.8) 

• Headache 1 (0.9) 1 (0.9) 
• Somnolence 0 2 (1.9) 

Eye disorders 0 1 (0.9) 
• Asthenopia 0 1 (0.9) 

Ear and labyrinth disorders 1 (0.9) 0 
• Tinnitus 1 (0.9) 0 

Gastrointestinal disorders 1 (0.9) 0 
• Nausea 1 (0.9) 0 

ADE = adverse device effect (defined as an AE that was assessed as causally related to the study device) 
 
Table 25 presents a summary of the incidence of malfunctions of the study device. The malfunction of 
the study device occurred in 1 of 108 subjects (1 event) in the ENDEAVORRIDE group and in 3 of 107 
subjects (6 events) in the single-task group. None of the malfunctions were likely to result in any serious 
adverse event as assessed by the (sub-)investigator. 
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Table 25. Malfunctions of the study device 
 ENDEAVORRIDE (N = 108) Single-task (N = 107) 

n (%) No. of events n (%) No. of events 
Number of subjects with event/number of events 1 (0.9) 1 3 (2.8) 6 
Improper operation after login*1 1 (0.9) 1 0 0 
Force-quit*2 0 0 2 (1.9) 3 
Improper indication*3 0 0 1 (0.9) 2 
Disappearance of the app*4 0 0 1 (0.9) 1 

*1 A pause screen was displayed on tapping on the screen during the execution of the game. 
*2 After the screen turned black during the execution of the game, the subjects could not log in the game or had to perform force-quit. 
*3 The app was frozen during the execution of the game. 
*4 The icon of the app disappeared. 
 
6.A.(3) Study Akili-001R (Study period, July 2016 to November 2017) 
Study Akili-001R was a prospective, multicenter, randomized, double-blind study conducted at 20 study 
sites in the US to evaluate the effect of AKL-T01,vii which is similar to ENDEAVORRIDE, on attention 
function in comparison with a word puzzle game, which is not thought to improve ADHD symptoms, 
in pediatric patients aged 8 to 12 years with ADHD. In Study Akili-001R, 180 subjects in the AKL-T01 
groupviii and 168 subjects in the word puzzle game groupviii were included in the Intention-to-treat (ITT) 
population. Table 26 presents a summary of patient characteristics in the ITT population. 
 

Table 26. Patient characteristics in ITT population of Study Akili-001R (summary) 

 
AKL-T01 

N = 180 
Word puzzle game 

N = 168 
Sex 
(n) 

Male (%) 125 (69) 123 (73) 
Female (%) 55 (31) 45 (27) 

Age  
(years) 

Mean (SD) 9.711 (1.322) 9.601 (1.341) 
Minimum 8 8 
Median 10 9 

Maximum 12 12 
 
Subjects played AKL-T01 or the word puzzle game for approximately 25 minutes per day, 5 days per 
week, over 4 weeks. The primary endpoint was the change from baseline in Test of Variables of Attention 
(T.O.V.A.) API at Week 4. A significant difference was observed between the AKL-T01 group and the 
word puzzle game group (P = 0.0060). The ADHD-RS subscale scores at Week 4, which were the 
secondary endpoints, decreased in the AKL-T01 group compared with the word puzzle game group, 
showing a tendency of improvement (Table 27). 
 

Table 27. Summary of secondary efficacy endpoints 
 AKL-T01 Word puzzle game 

N 
Change from 

baseline SD N 
Change from 

baseline SD 

Day 28 Day 28 
ADHD-RS-total 173 -6.2* 7.6 164 -5.7* 8.2 
ADHD-RS-inattention 173 -3.6* 4.8 164 -3.2* 5.0 
ADHD-RS-hyperactivity/impulsivity 175 -2.6* 4.2 164 -2.5* 4.5 

* P < 0.05 (Wilcoxon’s signed rank test) 
 
Table 28 presents adverse device effects in Study Akili-001R. Adverse device effects occurred in 6.7% 
(12 of 180) of subjects in the AKL-T01 group. Adverse device effects reported in ≥1% of subjects were 

 
vii The same operational procedure as that of ENDEAVORRIDE with different contents, including the stories, displayed on 

the screen 
viii Change or new start of behavioral therapy during the study period was prohibited. 
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decreased frustration tolerance, headache, and emotional disorder. All of the adverse device effects in 
the AKL-T01 group were mild or moderate in severity and resolved without discontinuation of study 
device use. 
 

Table 28. Adverse device effects 

 AKL-T01 (N = 180) 
n (%) 

Word puzzle game (N = 168) 
n (%) 

Total (N = 348) 
n (%) 

Any adverse device effect 12 (6.7) 3 (1.8) 15 (4.3) 
Gastrointestinal disorders 1 (0.6) 0 (0.0) 1 (0.3) 

Nausea 1 (0.6) 0 (0.0) 1 (0.3) 
Nervous system disorders 4 (2.2) 2 (1.2) 6 (1.7) 

Headache 3 (1.7) 2 (1.2) 5 (1.4) 
Dizziness 1 (0.6) 0 (0.0) 1 (0.3) 

Psychiatric disorders 8 (4.4) 1 (0.6) 9 (2.6) 
Frustration tolerance decreased 5 (2.8) 0 (0.0) 5 (1.4) 
Emotional disorder 2 (1.1) 1 (0.6) 3 (0.9) 
Aggression 1 (0.6) 0 (0.0) 1 (0.3) 

 
6.A.(4) Study AKIL-05 (Study period, December 2018 to September 2019) 
Study AKIL-05 was a prospective, multicenter, non-randomized, open-label study conducted at 15 study 
sites in the US to evaluate the effect of AKL-T01 in combination with a central nervous stimulant in 
pediatric patients aged 8 to 14 years with ADHD and the effect of AKL-T01 in patients who were not 
on drug therapy. In Study AKIL-05, 130 subjects in the AKL-T01 + stimulant groupixand 76 subjects in 
the AKL-T01 group were included in the ITT population. Table 29 presents a summary of patient 
characteristics in the ITT population. 
 

Table 29. Patient characteristics in ITT population of Study AKIL-05 (summary) 

 AKL-T01 + stimulant 
N = 130 

AKL-T01 alone 
N = 76 

Sex (n) Female (%) 32 (24.6) 20 (26.3) 
Male (%) 98 (75.4) 56 (73.7) 

Age (years) 

Mean (SD) 10.6 (1.75) 10.5 (1.82) 
Minimum 8 8 
Median 10.0 11.0 

Maximum 14 14 
 
Subjects played AKL-T01 for 25 to 30 minutes per day, 5 days per week, over 4 weeks, which 
constituted 1 cycle of treatment. Subjects received 2 cycles of this treatment with an interval of 4 weeks 
between each cycle. The primary endpoint was the change from baseline in impairment rating scale 
(IRS) after 8 weeks of use. There was a significant improvement from baseline in both the AKL-T01 + 
stimulant group and the AKL-T01 group (P < 0.001). The ADHD-RS-total, inattention, and 
hyperactivity/impulsivity scores, which were included in the secondary endpoints, decreased from 
baseline in both the AKL-T01 + stimulant group and the AKL-T01 group at all study visits, showing a 
tendency of improvement (Table 30). 
 

 
ix Patients who are stable on central nervous stimulants at their approved doses without changes in doses for ≥30 days prior to 

enrollment but have an inadequate response to the prior drug therapy 
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Table 30. Summary of secondary efficacy endpoints 
 AKL-T01 + stimulant AKL-T01 alone 

N Baseline 
(SD) 

Change from baseline 
(SD) N Baseline 

(SD) 

Change from baseline 
(SD) 

n Day 
28 n Day 

56 n Day 
84 n Day 

28 n Day 
56 n Day 

84 
ADHD-RS-
total 130 32.7 

(9.79) 128 -6.1* 
(7.18) 121 -5.4* 

(7.70) 114 -8.8* 
(8.97) 76 37.0 

(8.78) 74 -7.4* 
(9.92) 69 -6.9* 

(9.02) 67 -9.1* 
(8.62) 

ADHD-RS-
inattention 130 18.7 

(5.18) 128 -3.4* 
(4.43) 121 -3.1* 

(4.48) 114 -4.7* 
(5.27) 76 21.1 

(3.98) 74 -3.9* 
(5.60) 69 -3.7* 

(5.09) 67 -4.9* 
(5.33) 

ADHD-RS 
hyperactivity/ 
impulsivity 

130 14.0 
(6.58) 128 -2.7* 

(3.92) 121 -2.3* 
(4.56) 114 -4.1* 

(5.07) 76 15.9 
(6.35) 74 -3.4* 

(5.13) 69 -3.2* 
(4.98) 67 -4.2* 

(4.51) 

* P < 0.001 (paired t-test) 
 
Table 31 presents adverse device effects in Study AKIL-05. Adverse device effects occurred in 16.9% 
in the AKL-T01 + stimulant group and 19.7% in the AKL-T01 group. All of the adverse device effects 
were mild or moderate in severity. Adverse device effects leading to discontinuation of study device use 
occurred in 3 subjects (2 in the AKL-T01 + stimulant group, 1 in the AKL-T01 group). All of these 
adverse device effects were decreased frustration tolerance. 
 

Table 31. Adverse device effects 

 
AKL-T01 + stimulant 

(N = 130) 
n (%) 

AKL-T01 alone 
(N = 76) 

n (%) 

Total 
(N = 206) 

n (%) 
Any adverse device effect 22 (16.9) 15 (19.7) 37 (18.0) 
Psychiatric disorders 17 (13.1) 12 (15.8) 29 (14.1) 

Frustration tolerance decreased 15 (11.5) 12 (15.8) 27 (13.1) 
Irritability 2 (1.5) 1 (1.3) 3 (1.5) 
Agitation 1 (0.8) 0 1 (0.5) 
Anxiety 0 1 (1.3) 1 (0.5) 

Nervous system disorders 4 (3.1) 2 (2.6) 6 (2.9) 
Headache 3 (2.3) 1 (1.3) 4 (1.9) 
Dizziness 1 (0.8) 1 (1.3) 2 (1.0) 

Eye disorders 1 (0.8) 0 1 (0.5) 
Asthenopia 1 (0.8) 0 1 (0.5) 

Gastrointestinal disorders 1 (0.8) 0 1 (0.5) 
Nausea 1 (0.8) 0 1 (0.5) 

General disorders and administration site conditions 1 (0.8) 0 1 (0.5) 
Feeling abnormal 1 (0.8) 0 1 (0.5) 

Skin and subcutaneous tissue disorders 0 1 (1.3) 1 (0.5) 
Pruritus 0 1 (1.3) 1 (0.5) 

 
6.A.(5) Study Akili-051 (Study period, July 2021 to September 2022) 
Study Akili-051 was a prospective, multicenter, open-label, single-arm, before-and-after study 
conducted at 14 study sites in the US to evaluate the efficacy of EndeavorRx*******x, which is similar 
to ENDEAVORRIDE, after 4 weeks of use in adolescent patients aged 13 to 17 years with ADHD. Table 
32 presents a summary of characteristics of patients enrolled in the study. 
 

 
x ******************************************************************** 



 

39 

Table 32. Patient characteristics in Study Akili-051 (summary) 

 Efficacy analysis population 
N = 146 

Safety analysis population 
N = 162 

Sex (n) Male (%) 86 (58.9) 96 (59.3) 
Female (%) 60 (41.1) 66 (40.7) 

Age (years) 
Mean (SD) 14.3 (1.26) 14.4 (1.23) 
Minimum 13 13 
Maximum 17 17 

 
Subjects used EndeavorRx******* for approximately 25 minutes per day, 5 days per week, over 4 weeks. 
The primary endpoint was the change from baseline in T.O.V.A.ACS at Week 4. There was a significant 
improvement from baseline in T.O.V.A.ACS at Week 4 in the efficacy analysis population (P < 0.0001). 
The changes from baseline in the ADHD-RS-IV inattention and total scores at Week 4, which were the 
secondary endpoints, were −3.0 (SD, 5.38 [95% CI; −3.869, −2.104], P < 0.0001) and −4.6 (SD, 8.14 
[95% CI; −5.930, −3.250], P < 0.0001), respectively. The scores decreased from baseline, showing a 
tendency of improvement. In Study Akili-051, adverse device effects occurred in 2.5% (4 of 162) of 
subjects. The adverse device effects reported in the study were decreased frustration tolerance (1.9%, 3 
of 162 subjects) and headache (0.6%, 1 of 162 subjects). These events were considered to be causally 
related to the study device. All of them were mild or moderate in severity. 
 
6.A.(6) Summary of the efficacy results in each study 
Table 33 presents the changes and percentage changes from baseline in the ADHD-RS (physician’s 
assessment) subscale scores in the clinical studies (2 Japanese studies and 3 foreign studies) submitted 
for the efficacy evaluation of ENDEAVORRIDE. The US clinical studies used the products similar to 
ENDEAVORRIDE used in the Japanese clinical studies with different contents, including the stories. 
The changes from baseline in the ADHD-RS (physician’s assessment) subscale scores did not 
substantially differ between the US clinical studies and the Japanese clinical studies. 
**********************************************************************************
***************************************************** 
 



 

40 

Table 33. Changes and percentage changes from baseline in the ADHD-RS (physician’s assessment) 
subscale scores at 4 weeks after enrollment in each study 

Efficacy endpoint 
• Study identifier Version 

Baseline Change at 4 weeks after 
enrollment 

Percentage change (%) at 4 
weeks after enrollment 

No. of 
subjects 

Mean 
(SD) 

No. of 
subjects 

Mean 
[95% CI] 

No. of 
subjects 

Mean 
[95% CI] 

ADHD-RS (physician’s assessment) -total score  

• Study A3831 ******* 
(ENDEAVORRIDE) 109 31.0 

(7.8) 105 -5.14 
[-6.42, -3.87] 105 -16.93 

[-20.95, -12.91] 

• Study A3821 ******* 
(ENDEAVORRIDE) 108 30.6 

(7.9) 105 -5.67 
[-6.77, -4.56] 105 -18.45 

[-22.02, -14.88] 

• Study Akili-001R 
******* 

**** 
******** 

180 39.0 
(6.8) 173 -6.15 

[-7.30, -5.00] 173 -15.73 
[-18.76, -12.70] 

• Study AKIL-05 
(AKL-T01 alone) 

******* 
**** 

******** 
76 37.0 

(8.8) 74 -7.36 
[-9.66, -5.07] 74 -18.78 

[-24.52, -13.04] 

• Study Akili-051 
******* 

(product marketed in 
the US) 

144 31.5 
(9.2) 144 -4.59 

[-5.93, -3.25] 144 -12.19 
[-17.37, -7.00] 

ADHD-RS (physician’s assessment) -inattention score 

• Study A3831 ******* 
(ENDEAVORRIDE) 109 20.8 

(3.3) 105 -3.60 
[-4.46, -2.74] 105 -17.26 

[-21.40, -13.12] 

• Study A3821 ******* 
(ENDEAVORRIDE) 108 20.2 

(3.1) 105 -3.63 
[-4.39, -2.87] 105 -17.84 

[-21.57, -14.11] 

• Study Akili-001R 
******* 

**** 
******** 

180 21.9 
(3.5) 173 -3.59 

[-4.31, -2.86] 173 -15.89 
[-19.21, -12.57] 

• Study AKIL-05 
(AKL-T01 alone) 

******* 
**** 

******** 
76 21.1 

(4.0) 74 -3.95 
[-5.24, -2.65] 74 -16.86 

[-22.77, -10.95] 

• Study Akili-051 
******* 

(product marketed in 
the US) 

145 18.9 
(5.1) 145 -2.99 

[-3.87, -2.10] 145 -10.83 
[-18.01, -3.65] 

ADHD-RS (physician’s assessment) -hyperactivity/impulsivity score 

• Study A3831 ******* 
(ENDEAVORRIDE) 109 10.1 

(6.2) 105 -1.54 
[-2.16, -0.92] 99 -14.19 

[-21.96, -6.41] 

• Study A3821 ******* 
(ENDEAVORRIDE) 108 10.4 

(6.3) 105 -2.04 
[-2.63, -1.44] 104 -16.78 

[-24.50, -9.06] 

• Study Akili-001R 
******* 

**** 
******** 

180 17.1 
(6.0) 175 -2.63 

[-3.27, -2.00] 175 -9.87 
[-17.79, -1.96] 

• Study AKIL-05 
(AKL-T01 alone) 

******* 
**** 

******** 
76 15.9 

(6.3) 74 -3.42 
[-4.61, -2.23] 73 -22.27 

[-30.01, -14.53] 

• Study Akili-051 
******* 

(product marketed in 
the US) 

144 12.6 
(6.1) 144 -1.60 

[-2.30, -0.89] 144 -7.90 
[-16.10, 0.31] 

 
6.B Outline of the review conducted by PMDA 
PMDA’s review mainly focused on the following points: 
(1) Efficacy and safety of ENDEAVORRIDE 
(2) Clinical positioning of ENDEAVORRIDE 
(3) Post-marketing safety measures 
 
6.B.(1) Efficacy and safety of ENDEAVORRIDE 
6.B.(1).1) Efficacy 
The applicant’s explanation about the efficacy of ENDEAVORRIDE: 
The primary endpoint and the key secondary endpoints, the scores of the ADHD-RS-IV (physician’s 
assessment) subscales, in the controlled part of Study A3831 significantly improved in the 
ENDEAVORRIDE group compared with the treatment-as-usual group. Multiple secondary endpoints 
also tended to improve in the ENDEAVORRIDE group compared with the treatment-as-usual group. 
The treatment as usual/ENDEAVORRIDE group in the repetition part of Study A3831 also had a similar 
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tendency of improvement. In addition, Study A3821 demonstrated a tendency towards an improvement 
in the changes in the ADHD-RS-IV (physician’s assessment) subscale scores at 6 weeks after enrollment 
in the ENDEAVORRIDE group compared with the follow-up group. 
 
These findings indicated that 1 cycle of the ENDEAVORRIDE therapy improved inattention and 
hyperactivity/impulsivity symptoms in pediatric patients with ADHD. 
 
PMDA asked the applicant to explain the effect of the open-label design of Study A3831 on the efficacy 
evaluation of ENDEAVORRIDE. 
 
The applicant’s explanation: 
Study A3821 was designed to compare the ENDEAVORRIDE group and the single-task group using a 
single-task app that does not have the core gameplay function of ENDEAVORRIDE. Although many 
endpoints were in favor of the ENDEAVORRIDE group compared with the single-task group, the 
single-task group also had a tendency of certain improvement. Reinhardt et al. reported that executing a 
single-task, such as stepping and finger tapping, activated the frontal region, which is thought to be 
involved in symptoms in patients with ADHD.16 Since shams for controlled studies should generally 
have no efficacy and maintain the blindness of the studies, the single-task app used in Study A3821 is 
not appropriate as a sham to be used in the study. None of the other sham candidates discussed in 
designing this study were appropriate to maintain the blindness of the study. It was impossible to design 
a sham for the study. 
 
For this reason, Study A3831 included a treatment-as-usual group alone as the control group, in order 
to evaluate the add-on effect of ENDEAVORRIDE to psychosocial treatments including environmental 
adjustment. Placebo effects, etc. cannot be ruled out in Study A3831 because it was conducted in an 
open-label manner. However, the change from baseline in the ADHD-RS-IV (physician’s assessment)-
inattention score in the ENDEAVORRIDE group was similar in Study A3821 and Study A3831, 
suggesting little effects of the study design on treatment outcomes. The change from baseline in the 
ADHD-RS-IV (physician’s assessment) -inattention score was −4.5 in the ENDEAVORRIDE group, 
which shows improvement beyond the placebo effect estimated from the results of clinical studies of 
approved drugs (−0.47 to −3.24). Although exact estimation of placebo effects, etc. of 
ENDEAVORRIDE is difficult, the above result supports the conclusion that the study has demonstrated 
the usefulness of ENDEAVORRIDE. 
 
PMDA’s view: 
The primary endpoint and the key secondary endpoints indicated the superiority of ENDEAVORRIDE 
to the treatment as usual. However, it cannot be ruled out that the efficacy shown in Study A3831 
included placebo effects, etc. 
 
The Diagnosis and Treatment Guidelines of ADHD point out the necessity of comprehensive 
understanding of not only the patient’s characteristics but also the characteristics of the patient’s family, 
nurturing environment, life events, adaptation to societies outside home such as elementary schools, 
where the patient belongs to, and problems with these societies. Assessment by teachers, etc. in addition 



 

42 

to physicians is also important. Study A3831 included assessment by the subject’s teachers in addition 
to ADHD-RS assessment by the physicians. The changes from baseline in the ADHD-RS-IV  
(teacher’s assessment) subscale scores tended to improve as with the primary endpoint and the key 
secondary endpoints (Table 12). Study A3831 showed consistent results. 
 
In clinical studies of drugs for the treatment of ADHD, responders are typically defined as subjects who 
have a decrease in score by 25% to 30%. Study A3831 also evaluated the percentages of 30% responders 
in ADHD-RS-IV (physician’s assessment)-inattention, total, and hyperactivity/impulsivity scores  
(Table 11). The percentages of 30% responders in the ENDEAVORRIDE group tended to be higher than 
those in the treatment-as-usual group in this study. ENDEAVORRIDE is expected to improve ADHD 
symptoms in many patients. 
 
In summary, the study results and the other issues discussed in the review do not deny the use of 
ENDEAVORRIDE in clinical practice as far as ENDEAVORRIDE does not impose any obvious risk in 
patients. Taking into consideration the comments raised in the Expert Discussion, PMDA concluded that 
the efficacy of ENDEAVORRIDE was demonstrated. 
 
6.B.(1).2) Long-term efficacy 
The applicant’s explanation: 
ENDEAVORRIDE was expected to improve the main ADHD symptoms, inattention, hyperactivity, and 
impulsivity, for a long period of time because the questionnaire for the (sub)-investigator conducted as 
an exploratory endpoint showed that a certain number of subjects who completed all visits through the 
follow-up period of the repetition part did not start drug therapy for ADHD at 24 weeks after the start 
of follow-up in the ENDEAVORRIDE/ENDEAVORRIDE group and the treatment as 
usual/ENDEAVORRIDE group (Table 13). 
 
Taking into consideration the comments raised in the Expert Discussion, PMDA concluded that the 
applicant’s explanation was acceptable. 
 
6.B.(1).3) Safety of ENDEAVORRIDE 
The applicant’s explanation about the safety of ENDEAVORRIDE: 
The incidence of adverse events in the controlled part of Study A3831 was higher in the 
ENDEAVORRIDE group than in the treatment-as-usual group. The incidence of adverse events was 
higher in the treatment as usual/ENDEAVORRIDE group in the repetition part than in the 
ENDEAVORRIDE group in the controlled part. The incidence of adverse events in Study A3821 was 
higher in the ENDEAVORRIDE group than in the follow-up group as in the controlled part of Study 
A3831. These findings can be explained by the long evaluation period in each group and the higher 
incidence of accidental events in the ENDEAVORRIDE group. No serious adverse event assessed as 
causally related to ENDEAVORRIDE was reported. All adverse device effects were mild in severity and 
their outcomes were reported as resolved. Decreased frustration tolerance was reported as an adverse 
event leading to discontinuation of study device use. This event was assessed as related to the study 
device. It resolved without any intervention after discontinuation of study device use. The results of the 
C-SSRS assessment and questionnaire on game addiction (Tables 18 and 19) raised no concerns about 
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suicidal ideation or game addiction due to the use of ENDEAVORRIDE. The incidence of adverse 
events was 48.0% (36 of 75 subjects) in the ENDEAVORRIDE/ENDEAVORRIDE group in the 
repetition part of Study A3831, which was similar to that (40.4%, 44 of 109 subjects) in the 
ENDEAVORRIDE group in the controlled part although the evaluation period differed between these 
parts. Serious adverse event was moderate cyclic vomiting syndrome in 1 subject (1.3%). The event 
resolved after interventions and was assessed as unrelated to the study device. 
 
The C-SSRS results showed no exacerbation of suicidal ideation or suicide-related behaviors from 
baseline in the ENDEAVORRIDE/ENDEAVORRIDE group in the repetition part. The questionnaire 
results on game addiction (Table 14) raised no concerns about game addiction due to the use of 
ENDEAVORRIDE. 
 
A total of 22 study device malfunctions (including 7 malfunctions in the single-task group) were reported 
in Studies A3821 and A3831. None of the malfunctions were likely to result in any serious adverse event. 
 
Those findings indicate no particular safety concerns about ENDEAVORRIDE. 
 
PMDA’s view: 
The applicant’s interpretations of the malfunctions and adverse events reported in Studies A3821 and 
A3831 are reasonable. However, the longest period of using ENDEAVORRIDE in the clinical studies 
was 12 weeks in the ENDEAVORRIDE/ENDEAVORRIDE group, total treatment period. The longer-
term safety of ENDEAVORRIDE and the risk of game addiction from the long-term use of 
ENDEAVORRIDE have not been assessed. In the US, where ENDEAVORRIDE has already been 
commercially available, no induction of addiction to electronic devices such as smartphones has been 
reported. Neither Study A3821 nor Study A3831 included questionnaire assessment of addiction to 
electronic devices such as smartphones. ENDEAVORRIDE is a video game-based software application 
which is used after being installed on a portable information terminal, such as a smartphone. Since 
subjects are allowed to use ENDEAVORRIDE for a limited duration per day, they are not likely to 
acquire rewards (**************) more than necessary. Nevertheless, ENDEAVORRIDE has an 
element that drives reward acquisition. The possibility that the long-term use of ENDEAVORRIDE 
induces addiction to ENDEAVORRIDE or other games, or electronic devices such as smartphones 
cannot be ruled out. 
 
In summary, the long-term continuous use of ENDEAVORRIDE should not be encouraged after the 
market launch just because no ENDEAVORRIDE-related adverse event has been reported. The 
necessity of using ENDEAVORRIDE should be assessed appropriately when patients have an 
inadequate response to the ENDEAVORRIDE therapy or do not need to use ENDEAVORRIDE 
anymore. Taking into consideration the issues raised in the Expert Discussion, PMDA concluded that 
the necessity of long-term use of ENDEAVORRIDE should be carefully determined by appropriately 
assessing the effect of ENDEAVORRIDE and that this information should be provided to healthcare 
professionals through the Information on Precautions, etc. 
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6.B.(2) Clinical positioning of ENDEAVORRIDE 
6.B.(2).1) Clinical positioning of ENDEAVORRIDE versus conventional treatment 
PMDA asked the applicant to explain the clinical positioning of ENDEAVORRIDE because the 
applicant’s proposed indication includes patients on drug therapy although Study A3831 prohibited the 
use of drug therapy and therefore did not evaluate the efficacy and safety of ENDEAVORRIDE in 
combination with drug therapy. 
 
The applicant’s explanation: 
ENDEAVORRIDE could be used without any prior drug therapy or restrictions on concomitant therapy 
for the following reasons: 
• In Study A3831, patients received environmental adjustment alone, psychosocial treatment alone, or 

psychosocial treatment including environmental adjustment during the screening period. A subgroup 
analysis by prior treatment showed no substantial difference between subgroups in the changes from 
baseline in the ADHD-RS-IV (physician’s assessment) subscale scores at 6 weeks after enrollment 
(Table 34). 

 
Table 34. Effect of prior treatment during the screening period (ENDEAVORRIDE group) 

 Time point of evaluation n 
Mean of observed 

values 
(SD) 

Mean change 
(SD) 

ADHD-RS-IV (physician’s assessment)-total score  

Environmental adjustment alone Baseline 60 30.4 (7.5) -7.1 (7.9) 6 weeks after enrollment 49 23.3 (8.6) 

Psychosocial treatment alone Baseline 16 31.8 (9.1) -5.8 (5.3) 6 weeks after enrollment 14 27.2 (10.1) 
Environmental adjustment and 
psychosocial treatment 

Baseline 33 31.6 (7.7) -7.2 (6.8) 6 weeks after enrollment 31 24.7 (10.4) 
ADHD-RS-IV (physician’s assessment)-inattention score  

Environmental adjustment alone Baseline 60 21.2 (3.5) -5.1 (4.7) 6 weeks after enrollment 49 16.2 (4.9) 

Psychosocial treatment alone Baseline 16 20.9 (2.9) -3.4 (3.4) 6 weeks after enrollment 14 17.9 (4.4) 
Environmental adjustment and 
psychosocial treatment 

Baseline 33 20.2 (3.1) -4.0 (5.0) 6 weeks after enrollment 31 16.1 (6.0) 
ADHD-RS-IV (physician’s assessment)-hyperactivity/impulsivity score  

Environmental adjustment alone Baseline 60 9.2 (5.8) -2.0 (4.1) 6 weeks after enrollment 49 7.1 (5.7) 

Psychosocial treatment alone Baseline 16 10.9 (7.0) -2.4 (2.6) 6 weeks after enrollment 14 9.4 (7.0) 
Environmental adjustment and 
psychosocial treatment 

Baseline 33 11.5 (6.3) -3.2 (3.0) 6 weeks after enrollment 31 8.6 (5.9) 
 
• A subgroup analysis by prior drug therapy status was performed because 27 subjects with prior drug 

therapy had been enrolled in the ENDEAVORRIDE group of Study A3831. The subgroup analysis 
showed no substantial difference between subgroups in the changes from baseline in the ADHD-RS-
IV (physician’s assessment) subscale scores at 6 weeks after enrollment (Table 35). 
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Table 35. Effect of prior drug therapy 
 Change from baseline at 6 weeks after enrollment 

n 
Adjusted mean 

change 
[95% CI] 

Between-group 
difference 
[95% CI] 

P value 

ADHD-RS-IV (physician’s assessment) -total score  

Prior drug therapy 
for ADHD 

Yes Treatment as usual 12 -3.4 [-7.3, 0.6] -3.4 [-8.0, 1.3] 0.1489 ENDEAVORRIDE 27 -6.7 [-9.6, -3.9] 

No Treatment as usual 40 -2.5 [-5.5, 0.6] -4.6 [-7.4, -1.9] 0.0011 ENDEAVORRIDE 67 -7.1 [-9.6, -4.6] 
ADHD-RS-IV (physician’s assessment) -inattention score  

Prior drug therapy 
for ADHD 

Yes Treatment as usual 12 -1.9 [-4.7, 1.0] -2.8 [-6.2, 0.6] 0.1010 ENDEAVORRIDE 27 -4.7 [-6.7, -2.6] 

No Treatment as usual 40 -0.7 [-2.6, 1.1] -3.0 [-4.6, -1.3] 0.0004 ENDEAVORRIDE 67 -3.7 [-5.2, -2.2] 
ADHD-RS-IV (physician’s assessment) -hyperactivity/impulsivity score 

Prior drug therapy 
for ADHD 

Yes Treatment as usual 12 -1.2 [-3.0, 0.5] -0.7 [-2.7, 1.4] 0.5114 ENDEAVORRIDE 27 -1.9 [-3.2, -0.7] 

No Treatment as usual 40 -1.6 [-3.2, -0.1] -1.7 [-3.1, -0.3] 0.0154 ENDEAVORRIDE 67 -3.4 [-4.7, -2.1] 
 
• Since the combination use of any ADHD drug and ENDEAVORRIDE was prohibited in Studies 

A3831 and A3821, the add-on effect of ENDEAVORRIDE to drug therapy cannot be explained based 
on the results of these Japanese clinical studies. On the other hand, Study AKIL-05 conducted in the 
US enrolled patients who were on central nervous stimulants without changes in their types and doses 
for ≥30 days prior to enrollment in the clinical study but had an inadequate response to the therapy 
and patients who were not on any central nervous stimulant for ≥30 days prior to enrollment. The 
study evaluated the efficacy of the product similar to ENDEAVORRIDE in combination with drug 
therapy. The changes in the ADHD-RS (physician’s assessment) subscale scores showed no 
substantial between-group difference (Table 30). Study Akili-051 also enrolled patients who were on 
central nervous stimulants without changes in their types and doses for ≥4 weeks prior to enrollment 
in the clinical study and patients who were not on any central nervous stimulant. The changes in the 
ADHD-RS (physician’s assessment) subscale scores at 28 days after the start of using a similar 
product (Day 28) showed no substantial between-group difference (Table 36). Some central nervous 
stimulants used in combination with the study devices in Studies AKIL-05 and Akili-051 were not 
approved in Japan. However, many of their active forms are similar to methylphenidate 
hydrochloride (brand name, Concerta) or lisdexamfetamine mesilate (brand name, Vyvanse). Since 
these drugs are approved in Japan, the results of Studies AKIL-05 and Akili-051 appear to support 
the efficacy of ENDEAVORRIDE in combination with drug therapy. 
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Table 36. Summary of the efficacy results in Study Akili-051 
 Baseline Day 28 Change from baseline 

ADHD-RS-V 
inattention 
score 

Combination with stimulant 

Yes 

n 71 72 71 
Mean (SD) 19.0 (4.74) 16.2 (5.32) -2.9 (5.01) 
Median 19.0 16.0 -3.0 
Interquartile range 16.0, 23.0 12.0, 20.0 -5.0, 0.0 
Minimum, Maximum 6, 27 5, 27 -18, 10 
Two-sided 95% CI   -4.046, -1.673 
P value   <0.0001 

No 

n 74 74 74 
Mean (SD) 18.8 (5.43) 15.7 (5.92) -3.1 (5.74) 
Median 20.0 15.5 -3.0 
Interquartile range 16.0, 23.0 11.0, 22.0 -7.0, 1.0 
Minimum, Maximum 2, 27 2, 27 -20, 8 
Two-sided 95% CI   -4.437, -1.779 
P value   <0.0001 

ADHD-RS-V 
total score 

Combination with stimulant 

Yes 

n 70 72 70 
Mean (SD) 32.6 (9.02) 27.8 (9.63) -5.0 (7.13) 
Median 31.5 26.5 -5.0 
Interquartile range 27.0, 40.0 21.0, 36.0 -9.0, 0.0 
Minimum, Maximum 8, 52 5, 51 -23, 13 
Two-sided 95% CI   -6.729, -3.328 
P value   <0.0001 

No 

n 74 74 74 
Mean (SD) 30.4 (9.24) 26.2 (10.26) -4.2 (9.01) 
Median 30.5 25.5 -3.0 
Interquartile range 25.0, 37.0 20.0, 34.0 -11.0, 2.0 
Minimum, Maximum 9, 48 3, 50 -32, 17 
Two-sided 95% CI   -6.264, -2.087 
P value   0.0002 

 
PMDA’s view: 
Study A3831 results suggested the efficacy of ENDEAVORRIDE in patients without drug therapy, 
regardless of prior environmental adjustment, psychosocial treatment, or drug therapy. Considering that 
ENDEAVORRIDE does not impose any obvious risk in patients, the applicant’s explanation that 
ENDEAVORRIDE can be used in any patients, regardless of their prior treatment, is acceptable. The 
Japanese Diagnosis and Treatment Guidelines recommend that treatment of ADHD be started with 
environmental adjustment and various psychosocial treatments. Accordingly, ENDEAVORRIDE should 
be positioned as a new add-on therapeutic option for patients who have an inadequate response to 
environmental adjustment according to their life environment, etc. and other psychosocial treatments. 
 
The applicant’s opinion on the add-on effect of ENDEAVORRIDE to drug therapy is understandable. 
However, some drugs used in Studies AKIL-05 and Akili-051 were not approved in Japan. In addition, 
the effect of differences in the medical environment between Japan and overseas on the efficacy has 
remained unknown. 
 
In the US clinical studies, ******************************************************** 
********************************************************************************** 
************. As shown in Table 29, the changes in the ADHD-RS (physician’s assessment) subscale 
scores  did not substantially differ between the US clinical studies and the Japanese clinical studies. 
Limited reports on the therapeutic mechanism responsible for the efficacy of ENDEAVORRIDE have 
suggested the possible efficacy of ENDEAVORRIDE to a certain degree, regardless of small differences 
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in the age of subjects, medical environment between Japan and overseas, and ****************. Table 
35 and Table 36 also indicate the similar efficacy of ENDEAVORRIDE alone and in combination with 
drug therapy. From these findings, ENDEAVORRIDE in combination with drug therapy is expected to 
have efficacy to a certain degree in Japan. Study AKIL-05 showed no substantial difference in the 
incidence of adverse events between groups with and without drug therapy. In the US, where 
ENDEAVORRIDE is already on market, no increase in the incidence of adverse events when it is used 
in combination with ADHD drugs has been reported. Combination use of ENDEAVORRIDE with drug 
therapy poses little new safety concerns. 
 
Taking into consideration the comments raised in the Expert Discussion, PMDA concluded that 
ENDEAVOR should be positioned as one of the therapeutic options that can be used in combination 
with environmental adjustment, psychosocial treatment, or drug therapy in patients who have an 
inadequate response to environmental adjustment and other psychosocial treatments. Careless dose 
reduction or discontinuation of drug therapy after the start of the ENDEAVORRIDE therapy should be 
avoided. In addition, the effect of discontinuing the ENDEAVORRIDE therapy after the start of drug 
therapy has not been assessed. Therefore, the necessity of discontinuing the ENDEAVORRIDE therapy 
or drug therapy should be carefully determined by appropriately assessing the effect of 
ENDEAVORRIDE. The above information should be provided to healthcare professionals through the 
Information on Precautions, etc. 
 
6.B.(2).2) Continuous use of ENDEAVORRIDE in patients aged ≥18 years 
The applicant’s explanation about the target age of ENDEAVORRIDE: 
Table 37 presents the between-group difference in the mean changes in the ADHD-RS-IV (physician’s 
assessment) subscale scores at 6 weeks after enrollment in the controlled part of Study A3831. In each 
sub-population, the ENDEAVORRIDE group had greater changes from baseline in the scores of all 
subscales at 6 weeks after enrollment than those in the treatment-as-usual group, without substantial 
between-group differences. 
 

Table 37. Change in the ADHD-RS-IV subscale scores (physician’s assessment) by age group 
 Subjects aged ≤12 years*1 Subjects aged ≥13 years*2 

Between-group difference in 
adjusted mean change 

[95% CI] 

Between-group difference 
in adjusted mean change 

[95% CI] 
ADHD-RS-IV (physician’s assessment) -total score  −4.3 [−6.9, −1.7] −3.6 [−8.6, 1.5] 
ADHD-RS-IV (physician’s assessment) -inattention 
score −3.0 [−4.6, −1.4] −2.3 [−5.6, 1.0] 

ADHD-RS-IV (physician’s assessment) -
hyperactivity/impulsivity score −1.4 [−2.6, −0.1] −1.6 [−4.0, 0.8] 

*1 79 subjects in the ENDEAVORRIDE group, 45 subjects in the treatment-as-usual group 
*2 15 subjects in the ENDEAVORRIDE group, 7 subjects in the treatment-as-usual group 
 
The between-group difference in the change in the ADHD-RS-IV (physician’s assessment) -inattention 
score at 6 weeks after enrollment in Study A3821 was −2.3 [95% CI, −3.5, −1.0] in subjects aged ≤12 
years (74 subjects in the ENDEAVORRIDE group, 42 subjects in the follow-up group) and −7.6 [95% 
CI, −15.5, 0.2] in subjects aged ≥13 years (4 subjects in the ENDEAVORRIDE group, 3 subjects in the 
follow-up group), showing a greater difference in subjects aged ≥13 years than those aged ≤12 years. 
 



 

48 

The difference in the efficacy of ENDEAVORRIDE between the sub-populations of Study A3821 was 
not fully assessed because of the very limited number of subjects aged ≥13 years. However, it is possible 
for patients who have started the ENDEAVORRIDE therapy at the age of <18 years to continue this 
therapy after they turn 18 years old for the following reasons: Study A3831 demonstrated no substantial 
difference between the sub-populations; all of the clinical studies showed a tendency of a greater 
improvement in the ENDEAVORRIDE group than the follow-up or treatment-as-usual group and no 
clear effect of age on efficacy; and an overseas clinical study in adult patients with ADHD reportedly 
demonstrated improvement in ADHD-RS scores.17 
 
PMDA’s view: 
Approximately 50% of pediatric patients with ADHD reportedly continue to have ADHD symptoms in 
adulthood. As patients grow, their ADHD symptoms tend to change. In patients who have started the 
ENDEAVORRIDE therapy in childhood, it is highly likely that they need continuous therapy in 
adulthood. Study Akili-001R (in subjects aged 8-12 years), Study AKIL-05 (in subjects aged 8-14 years), 
and Study Akili-051 (in subjects aged 13-17 years) conducted in the US showed no substantial difference 
due to age in the changes in the ADHD-RS (physician’s assessment) subscale scores (Table 33). In 
addition, Studies A3831 and A3821 indicated no particular safety concerns about ENDEAVORRIDE 
[see Section “6.B.(1).3) Safety”]. PMDA concluded that the applicant’s explanation was acceptable 
because the clinical findings indicate no particular concerns about the ENDEAVORRIDE therapy in 
subjects aged ≥18 years although it is difficult to discuss the significance of the above changes in 
different age groups. The following information should be provided to healthcare professionals through 
the Information on Precautions, etc.: The efficacy and safety of ENDEAVORRIDE in patients ≥18 years 
have not been established since the Japanese and foreign clinical studies of ENDEAVORRIDE enrolled 
pediatric patients aged ≥6 and ≤17 years with ADHD; and the necessity of continuing the 
ENDEAVORRIDE therapy should be determined by appropriately assessing the effect of the therapy 
before patients who have started the ENDEAVORRIDE therapy at the age of <18 years continue the 
therapy after they turn 18 years old. 
 
6.B.(2).3) Indicated patient population 
The applicant’s explanation: 
Although Study A3831 did not enroll patients with predominantly hyperactive-impulsive ADHD, 
ADHD-RS (physician’s assessment) -total, inattention, and hyperactivity/impulsivity scores  indicated 
the efficacy of ENDEAVORRIDE, regardless of the ADHD type (predominantly inattentive type and 
combined type). In addition, the studies showed that ENDEAVORRIDE therapy improved 
hyperactivity/impulsivity symptoms in pediatric subjects with ADHD, and ENDEAVORRIDE is also 
expected to have efficacy in patients with predominantly hyperactive-impulsive ADHD. 
 
PMDA’s view: 
Study A3831 demonstrated improvement in ADHD-RS (physician’s assessment) -
hyperactivity/impulsivity score in subjects with predominantly inattentive ADHD and those with 
combined ADHD, but the change in ADHD-RS (physician’s assessment) -hyperactivity/impulsivity 
score was not as great as that in ADHD-RS (physician’s assessment) -inattention score. In the US, the 
indication does not include patients with predominantly hyperactive-impulsive ADHD, and the efficacy 
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and safety of ENDEAVORRIDE have not been evaluated in patients with the predominantly 
hyperactive-impulsive ADHD. Taking into consideration the comments raised in the Expert Discussion, 
the indicated patient population of ENDEAVORRIDE should not include patients with predominantly 
hyperactive-impulsive ADHD but be limited to patients with the predominantly inattentive type and 
those with the combined type. 
 
PMDA instructed the applicant to modify the indicated patient population of ENDEAVORRIDE as well 
as its proposed intended use because ENDEAVORRIDE has no direct effect on the human body unlike 
drugs or those medical devices that have physical effects. The applicant responded to modify the 
intended use as shown below, which was accepted by PMDA. 
 
Intended use 
Adjunctive treatment for pediatric attention-deficit/hyperactivity disorder (ADHD) 

Eligible patients: Patients with primarily inattentive or patients with combined-type ADHD (those 
who have both inattentive and hyperactive-impulsive symptoms) 
 

6.B.(3) Post-marketing safety measures 
PMDA’s view: 
ENDEAVORRIDE is a promising new therapeutic option, in addition to environmental adjustment, 
psychosocial treatments, and drug therapy, for patients who have received environmental adjustment 
and other psychosocial treatments. However, it is a video game-based software application, which 
presents a potential risk of addiction to games or electronic devices such as smartphones. It is, therefore, 
important to understand the characteristics of ENDEAVORRIDE, and appropriately assess symptoms 
before prescribing ENDEAVORRIDE to patients or the effect of ENDEAVORRIDE before deciding on 
its application or continuous use. Physicians need to carefully prescribe ENDEAVORRIDE based on 
the risk-benefit balance in each eligible patient. To ensure the proper use of ENDEAVORRIDE, a 
guideline for proper use of ENDEAVORRIDE should be created in cooperation with the Japanese 
Society of ADHD, the Japanese Society of Child and Adolescent Psychiatry, the Japanese Society of 
Child Neurology, and the Japanese Society of Pediatric Psychiatry and Neurology. Healthcare 
professionals should be informed of the following: Information on the efficacy, safety, and the potential 
risk of addiction to games or electronic devices such as smartphones, and the importance of careful 
evaluation of effect of ENDEAVORRIDE before deciding on continuous use of ENDEAVORRIDE. A 
statement to this effect should be attached as an approval condition. 
 
7. Plan for Post-marketing Surveillance, etc. Stipulated in Paragraph 1 of Article 2 of Ministerial 

Ordinance on Good Post-marketing Study Practice for Medical Devices 
7.A Summary of the data submitted 
The applicant submitted no data regarding a plan for post-marketing surveillance, etc. for the following 
reasons: Studies A3831 and A3821 raised no particular concerns about the safety of ENDEAVORRIDE; 
it has been widely used since its marketing approval in June 2020 in the US; no new safety concerns 
have been reported in the post-marketing setting; and no post-marketing use-results survey is required. 
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7.B Outline of the review conducted by PMDA 
PMDA’s view: 
ENDEAVORRIDE, including the products of different versions, have a certain use experience in the 
US. One case of ineffectiveness was reported, which has been the only malfunction reported in the US. 
Studies A3831 and A3821 raised no particular concerns about the safety of ENDEAVORRIDE. The 
clinical experience with ENDEAVORRIDE and the results of clinical studies, etc. suggest its negligible 
potential for addiction to games, etc., in which multiple factors are involved. Taking into consideration 
the comments raised in the Expert Discussion, no use-results survey was required. 
 
III. Results of Compliance Assessment Concerning the New Medical Device Application Data and 

Conclusion Reached by PMDA 
PMDA’s conclusion concerning the results of document-based GLP/GCP inspections and data 
integrity assessment 
The medical device application data were subjected to a document-based inspection and a data integrity 
assessment in accordance with the provisions of the Act on Securing Quality, Efficacy and Safety of 
Products Including Pharmaceuticals and Medical Devices. On the basis of the inspection and assessment, 
PMDA concluded that there were no obstacles to conducting its review based on the application 
documents submitted. 
 
IV. Overall Evaluation 
ENDEAVORRIDE is a software program intended for use in pediatric patients with ADHD. In the 
review of ENDEAVORRIDE, PMDA’s review primarily focused on (1) the efficacy and safety of 
ENDEAVORRIDE, (2) clinical positioning of ENDEAVORRIDE, and (3) post-marketing safety 
measures. PMDA reached the following conclusions, taking account of deliberations at the Expert 
Discussion. 
 
(1) Efficacy and safety of ENDEAVORRIDE 
Study A3831 demonstrated the efficacy of ENDEAVORRIDE in improving symptoms in patients with 
ADHD. Study A3831 showed a higher percentage of subjects who required no drug therapy at 24 weeks 
after the end of the follow-up period in the ENDEAVORRIDE/ENDEAVORRIDE group than in the 
treatment as usual/ENDEAVORRIDE group, suggesting the long-term efficacy of ENDEAVORRIDE. 
 
Adverse effects assessed as related to ENDEAVORRIDE occurred in Study A3821, but the events 
resolved without any intervention. ENDEAVORRIDE, which is a video game-based software 
application, presents a potential risk of addiction to games or electronic devices such as smartphones. 
Studies A3821 and A3831, and the clinical experience in the US showed no evidence of addiction. 
ENDEAVORRIDE is not considered to pose any particular safety concerns. ADHD treatment involving 
aggressive use of electronic devices presents a potential risk of addiction to electronic devices. 
ENDEAVORRIDE can be appropriately introduced by taking the safety measures described in (3). 
 
(2) Clinical positioning of ENDEAVORRIDE 
Study A3831 suggested the efficacy of ENDEAVORRIDE, regardless of prior environmental adjustment, 
psychosocial treatment, or drug therapy. Clinical studies in Japan and overseas also suggested the 
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efficacy of this therapy to a certain degree, regardless of small differences in the age of study subjects, 
medical environment, concomitant drug therapy, and UX between countries. The concomitant use of 
ENDEAVORRIDE with drug therapy poses little new safety concerns. PMDA concluded that 
ENDEAVORRIDE should be positioned as one of the therapeutic options that can be used in 
combination with environmental adjustment, psychosocial treatment, or drug therapy in patients who 
have an inadequate response to environmental adjustment and other psychosocial treatments. 
 
The study results submitted demonstrated improvement in ADHD-RS (physician’s assessment) -
hyperactivity/impulsivity scores in subjects with predominantly inattentive ADHD and those with 
combined-type ADHD, but the change in ADHD-RS (physician’s assessment) -
hyperactivity/impulsivity scores was not as great as that in ADHD-RS (physician’s assessment) -
inattention score. The efficacy and safety of ENDEAVORRIDE have not been evaluated in patients with 
the predominantly hyperactive-impulsive ADHD in Japan and other countries. For these reasons, PMDA 
concluded that patients with predominantly hyperactive/impulsive ADHD should not be included in the 
indicated patient population of ENDEAVORRIDE. 
 
(3) Post-marketing safety measures 
ENDEAVORRIDE is a video game-based software application intended for use in patients with ADHD 
and is available for the first time in Japan. It presents a potential risk of addiction to games or electronic 
devices such as smartphones. For effective and safe introduction of ENDEAVORRIDE into Japan, 
physicians should appropriately understand its clinical positioning, the directions for use, clinical results, 
etc., and should carefully assess symptoms of eligible patients and the effects of the ENDEAVORRIDE 
therapy  to ensure the proper use of ENDEAVORRIDE. To this end, compliance with the guideline for 
proper use created by the relevant academic societies is essential, which should be attached as an 
approval condition. 
 
As a result of the above review, PMDA has concluded that ENDEAVORRIDE may be approved for the 
intended use shown below, with the following approval condition. 
 
Intended Use 
Adjunctive treatment for pediatric attention-deficit/hyperactivity disorder (ADHD) 

Eligible patients: Patients with primarily inattentive or patients with combined-type ADHD (those 
who have both inattentive and hyperactive-impulsive symptoms) 

 
Approval Condition 
The applicant is required disseminate guidelines prepared by relevant academic societies and ensure the 
proper use of the product by taking measures, such as offering seminars for physicians. 
 
The product is not classified as a biological product or a specified biological product. The product is not 
designated as a medical device subject to a use-results survey. 
 
PMDA has concluded that the application should be deliberated at the Subcommittee on Software as a 
Medical Device. 
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