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We will establish an oncology business by 
launching several drugs currently in late-stage 
development. Concurrently, we will accelerate 
early-stage pipeline development and evaluate 
the further enrichment of our oncology pipeline 
through the acquisition of external assets. 
Through the acceleration of oncology research 
and development, we aim to grow oncology 
business revenue to more than ¥40.0 billion in 
fiscal 2020, ¥150.0 billion in fiscal 2022 and 
¥500.0 billion in fiscal 2025, when this business 
will function as a core business. 

Daiichi Sankyo has been promoting organizational changes 
and strengthening human resources in order to accelerate 
development in the oncology area. We have completed 
organizational changes and have completed recruiting 
excellent global leaders with long years of experience in the 
oncology area. 

Our organizations such as research and development, 
pharmaceutical technology, supply chain, global marketing, 
and global medical affairs cooperate organically under 
these leaders, and all employees are working together to 
promote a transformation to become a “Global Pharma 

Innovator with competitive advantage in oncology.” 
The Oncology R&D sub unit has established three pillars, 

antibody drug conjugate (ADC) franchise, acute myeloid 
leukemia (AML) franchise, and breakthrough science* that 
we will focus on. 

We are aiming to become a world-leading science 
organization built on these three pillars and to deliver seven 
valuable new molecular entities (NMEs) over eight years by 
2025.

Establish Oncology Business
In our 5-year business plan, we set up the target of growing oncology business revenue to ¥300.0 billion in fiscal 
2025. Last year, we raised it to over 500 billion yen. The development of the ADC franchise centered on DS-8201 
and AML franchise have been steadily accelerating. In fiscal 2019, we obtained approval of quizartinib and 
pexidartinib, and plan to submit DS-8201 for approval.

Submit Applications for Approval of 7 NMEs by 2025

AML Franchise

Establish a Competitive
AML Franchise

3

Breakthrough
Science

Leader with Breakthrough
Science

1

ADC Franchise

Lead Smart Treatment with
Best-in-class & First-in-class
ADC

3

Cancer is one of the diseases with high 
prevalence and mortality both in Japan and 
worldwide. Every year, approximately 14 million 
people are newly diagnosed with cancer 
across the world. In Japan, cancer has been 
the leading cause of death since 1981, while in 
2018, annual cancer deaths reached 
approximately 410,000 people. Given these 
statistics, cancer has a devastating impact on 
human life and health.

( 1 ) Cancer treatment
Cancer treatments are divided into two categories: systemic therapy and local therapy. Local therapy consists of surgery 
and radiotherapy.

Japan U.S. 5 European
countries

Breast
cancer

Newly diagnosed cancer (n) 92,000 327,000 262,000

Recurrent cancer (n) 11,000 35,000 37,000

5-year survival (%) 90% 85% –

Gastric
cancer

Newly diagnosed cancer (n) 130,000 26,000 56,000

Recurrent cancer (n) 23,000 11,000 25,000

5-year survival (%) 61% 24% –

Non-small-
cell lung
cancer

Newly diagnosed cancer (n) 114,000 189,000 196,000

Recurrent cancer (n) 40,000 65,000 72,000

5-year survival (%) 38% 18% –

Colorectal
cancer

Newly diagnosed cancer (n) 144,000 157,000 239,000

Recurrent cancer (n) 18,000 34,000 54,000

5-year survival (%) 64% 56% –

Type Methodology Characteristics

Systemic
therapy Drug therapy Attacks cancer cells with

drugs
 A mainstay of treatment if local therapy is inappropriate such as hematological

cancer or metastatic disease

Local therapy

Surgery Removes cancer surgically  Cancer can be cured if it remains in the primary lesion

Radiotherapy Eliminates cancer cells with
radiation

 Exerts therapeutic effects without surgically removing organs
 Sometimes combined with drug therapy and surgery

Worldwide Japan U.S. Europe

9,555 409 617 1,943

Source: GLOBOCAN 2018, FACT SHEET

 Number of new patients, number of patients with recurrent disease, 
5-year survival (2018)

Cancer death (all types of cancer) 2018  
(Thousands/year)

Source: CancerMPact®, Kantar Health/Synix Inc.(Strict diversion of confidential information)

( 2 )  Drug therapy (chemotherapeutic drugs 
and molecular targeted drugs)

Previously, chemotherapeutic drugs played a principal role 
in drug therapy. Chemotherapeutic drugs are small 
molecule drugs that produce therapeutic effects on highly 
proliferative cells. They also affect to maintain function, 
such as gastrointestinal and bone marrow cells. This 
impact on normal cells are the cause of most of the 
chemotherapy-induced side effects. 

On the other hand, molecular targeted drugs target 
genes and proteins that are highly expressed in cancer 
cells. They are less likely to affect rapidly dividing normal 
cells. Although molecular targeted drugs have their own 
unique side effects, they have relatively fewer side effects 
than conventional chemotherapeutic drugs.

Cancer cell

Its side effects pose a
challenge, as it affects normal
cells

Selectively target cancer cellsNormal cells

Chemotherapeutic drug

Molecular targeted drugs
(including antibody drugs)

3 About Cancer

4 Cancer Treatment

Progress of 5-Year Business Plan: Establish Oncology Business
Value Creation Story

Strategic 
Target

Expand the future oncology revenue by accelerating
and enhancing the investments

FY2020

¥40.0billion

FY2022

Oncology
Revenue

¥150.0billion

FY2025

Oncology
Revenue

¥500.0
billion

Original

FY2020:    ¥40.0 billion

FY2025: ¥300.0 billion

Oncology Business: Revenue

Oncology business: Revenue target

1 5-Year Business Plan

2 Progress to Date and Future Initiatives

* New treatment that changes cancer treatment by applying innovative science 
and technology
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Daiichi Sankyo's ADC (Antibody Drug Conjugate)

(1)Bind to antigen

(2)Internalization

(3)Drug release

(4)Drug action

Antigen

Endosome

Endolysosome

Lysosome

Efficacy

An ADC, which is short for Antibody Drug Conjugate, is an 
agent that covalently combines an antibody with a 
chemotherapeutic drug, payload, through a linker. 
Antibody drugs and chemotherapeutic drugs each have 
their own advantages and disadvantages, but ADC has 
the potential to exploit the strengths of both while mutually 
compensating for the disadvantages of both drugs.

Antibody drug Chemotherapeutic drug

 High target selectivity
 Fewer side effects, relative to 
chemo
 Sometimes insufficient efficacy

 Low target selectivity
 Many potential side effects
 Potent anti-tumor effects 
(cytocidal activity)

ADC

ADC exerts its therapeutic effects through the 
following steps:

(1) ADC binds to an antigen on the surface of a cancer cell

(2) Subsequently, ADC-antigen complex is internalized into 

the cancer cell

(3) Lysosomes cleaves the ADC linker in the cancer cell, 

resulting in the release of the cytotoxic payload

(4) Cancer cells undergoes therapeutic effects by the 

released payloads

Antibody

Drug

Our ADC technology is applicable to
various antibodies.

Daiichi Sankyo began development on ADC technology in 
2010. There were already preceding products in the market 
that used ADC technology at that time, and our entry to the 
research and development was certainly not early. Daiichi 
Sankyo's researchers screened over 100 types of linkers to 
bind the antibody to the payload. The key aim was to 
overcome the shortcomings of existing ADC technology. 
These efforts ultimately produced the ADC construct used in 
DS-8201 and other ADC products. The main characteristics 
of this technology are summarized in the figure below.

Each characteristic is described in detail on the following 
page.

Characteristic 1 New payload

Characteristics 
of Payload

Characteristic 2 High potency of payload

Characteristic 3 Bystander effect

Characteristic 4 Payload with a short systemic half-life

Characteristic 5 Stable linker
Characteristics 
of Linker

Characteristic 6 Tumor selective cleavable linker

Characteristic 7 High drug-antibody ratio

Internalization
Releases payloads

Inhibition of 
topoisomerase I

Cell death

ADC

Antigens
(HER2, etc.)

Cancer cell

Nucleus

Nucleus

Cancer cell

Released drug payloads penetrate into 
neighboring cancer cells

 DS-8201    Payload    Total antibody (incl. DS-8201)

This logarithmic scale starts at 1 and goes up and down in powers of ten, 
unlike a linear scale where each mark on the axis indicates an equal interval.
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Days

Payloads Half-life in rats (hours)

DXd *1 (payload of Daiichi Sankyo’s ADC) 0.9

DM1*2 (payload of T-DM1) 3.3-10

Source: *1 In-house report   *2 KADCYLA BLA

Characteristic 1

The payload of Daiichi Sankyo's ADCs currently in the research 
and development stage is DXd, a new derivative of the DNA 
topoisomerase I inhibitor DX-8951 created by former Daiichi 
Pharmaceutical. As a cytotoxic in early development of DX-
8951 had promising potency, but with an unacceptable risk-
benefit profile. 

DXd is approximately 10 times as potent as SN-38 (the active 
metabolite of irinotecan featuring the same mechanism of 
action). Providing further rationale was the pre-clinical pharma-
cology finding that demonstrated that DXd is effective in cancer 
cells that are less sensitive or resistant to the payload of T-DM1, 
the standard of care for certain type of HER2 positive breast 
cancer.

New payload

Characteristic 2 High potency of payload

The "bystander effect" means a process where after the ADC 
binds to an antigen expression-positive cancer cell (HER2 
positive, for example), the payload is released from the ADC in 
the cancer cell, penetrates the membrane, and exerts cytotoxic 
effects on neighboring cancer cells. The DXd payload is 
designed to have higher lipophilicity and membrane permeability. 
In general, antigen expression-positive cancer cells and antigen 
expression-negative cancer cells are present concomitantly in 
the tumor microenvironment. Through this bystander effect, it is 
hypothesized that the drug has  also impacts on tumors with a 
high proportion of cancer cells that are antigen expression-
negative.

Characteristic 3 Bystander effect

After intravenous administration, an increased blood 
concentration of drug payloads released from an ADC has 
the potential to cause side effects. Daiichi Sankyo's drug 
payload is less likely to be released while in the blood 
because of its stable linker, and the drug payload is designed 
to be eliminated quickly from the blood (a short half-life) 
following release.

Characteristic 4 Payload with a short half-life in 
the blood

For ADC technology to exhibit cancer cell-specific efficacy, the 
payloads must be reliably delivered to cancer cells, and here 
the linker plays an important role. If the linker is unstable, the 
ADC may degrade after administration and the payloads will 
be released in the blood. This can reduce efficacy before the 
payloads are carried to the cancer cells, and can potentially 
cause side effects if the payloads affect normal cells. 
Pharmacokinetic analysis of the phase 1 study has confirmed 
the in vivo stability of Daiichi Sankyo's ADC construct.

The graph below demonstrates that the linker is stable by 
showing that the blue line representing the blood concentration 
of antibodies (antibodies present as ADC and the antibody 
following ADC degradation) high overlap with the red line 
representing the blood concentration of DS-8201.

Characteristic 5 Stable linker

The linker must be stable in the blood and yet readily release 
its payload once internalized into the cancer cell following 
binding to the cancer-cell antigen. The linker of Daiichi 
Sankyo's ADC is cleaved by enzymes including cathepsins, 
which are highly expressed in cancer cells, causing payload 
release. Therefore, the possibility of the linker being cleaved in 
parts other than cancer cells is minimized. In addition, the 
cleavage site is situated at an appropriate location for 
efficiently releasing the payload inside cancer cells.

Characteristic 6 Selectively cleaved linker in 
cancer cells

The drug-antibody ratios (the number of payloads held on a 
single antibody) for currently approved ADCs range unevenly 
between two and seven, whereas Daiichi Sankyo's ADC can 
load a maximum of eight payloads with high uniformity. 
Historically, ADCs bearing more payloads per antibody cause 
aggregation after being formulated. But Daiichi Sankyo's ADC 
construct and its formulation minimizes aggregation, even with 
the high DAR. For example, DS-8201 and U3-1402 have a 
DAR of eight, but they are highly uniformed. Furthermore, we 
possess technology to control the drug-antibody ratios 
according to antigen expression and internalization rates. For 
example, DS-1062 is optimized as a DAR of four. 

Characteristic 7 High drug-antibody ratio

Value Creation Story

 What is ADC?1  Structure of Daiichi Sankyo's ADC3

 Mechanism of Action with ADC2

 Characteristics of Daiichi Sankyo's ADC4

E
stablish O
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 High target selectivity
 Potent anti-tumor effects (cytocidal activity)
 Fewer side effects, relative to chemo

Linker

Source: Tamura-K et al ., Abstract #4585 (LBA17), ESMO 2016

Overview and Progress of 5-Year Business Plan: Establish Oncology Business

Pharmacokinetics profile of DS-8201 Phase 1 6.4mg/kg
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Daiichi Sankyo’s ADC Franchise

At present, Daiichi Sankyo has seven ADC projects for different antibody targets with the same linker and 

payload.

Clinical trials began for DS-8201, U3-1402, and DS-1062 are in progress, with data presented at numerous 

medical conferences. Phase 1 studies are slated to start in fiscal 2019 for DS-7300 and DS-6157.

Project (target) Preceded indications Discovery Pre-clinical Phase 1 Pivotal

DS-8201
(HER2)

Breast cancer

Gastric cancer

Colorectal cancer

Non-small-cell lung 
cancer

U3-1402
(HER3)

Breast cancer

Non-small-cell lung 
cancer

DS-1062
(TROP2)

Non-small-cell lung 
cancer

DS-7300
(B7-H3) Solid tumors

DS-6157
(GPR20)

Gastrointestinal stromal 
tumor (GIST)

DS-6000
(undisclosed)

Kidney cancer

Ovarian cancer

Project code 
pending
(TA-MUC1)

Solid tumors

DS-8201 is an anti-HER2 antibody-drug conjugate which 
our proprietary linker and payload are conjugated to 
anti-HER2 antibody. This project is most advanced of our 
ADC franchise, with clinical studies underway in breast 
cancer, gastric cancer, lung cancer, colorectal cancer, and 
bladder cancer.

( 1 ) What is HER2?
HER2 is an antigen found on the cell surface. It has a 
structure similar to the epidermal growth factor receptor 
(HER1/EGFR). It is a receptor tyrosine kinase associated 
with cell proliferation. HER2, which is overexpressed on 
the surface of cancer cells, such as those of breast 
cancer, gastric cancer, colorectal cancer, lung cancer, and 
bladder cancer, induces cancer cell proliferation by 
activating signal transmission.

DS-8201 exerts its efficacy by binding to this HER2. 

( 2 ) DS-8201 overall development plan
The figure below shows the overall development plan for 
DS-8201 as of April 2019. We are currently discussing the 
future development plan with AstraZeneca.

1 DS-8201 (anti-HER2-ADC)

FY2018 FY2019 FY2020 FY2021 FY2022

Multiple Tumors

Breast cancer
(Global)

Gastric cancer
(Global)

Colorectal  cancer
Lung  cancer
(Global)

Combination
with IO/TKI

P1

HER2 positive breast
post T-DM1 pivotal P2

HER2 positive breast post T-DM1 vs. phys choice P3

HER2 positive breast vs T-DM1 P3

HER2 low breast P3

HER2 expressing gastric 3rd line vs 
phys choice pivotal P2 (JP/Asia)

HER2 expressing gastric 2nd line vs SOC P3(JP/Asia)

HER2 expressing gastric P2 (US/EU)

Colorectal cancer P2

Non-small cell lung cancer P2

Breast/bladder with nivolumab P1b

Breast/NSCLC with pembrolizumab P1b

Solid tumor with avelumab P1b

Solid tumor with TKI P1b

( 3 ) Phase 1 study for multiple tumor targets
In the phase 1 study, which was started in September 
2015, DS-8201 was administered to approximately 300 
patients with HER2-expressing breast cancer, gastric 
cancer, colorectal cancer, lung cancer, and other solid 
tumors. Although they were heavily pre-treated, many of 
them showed a siginificant response irrespective of cancer 
types.

Interim data from this study was presented at American 
Society of Clinlcal Oncology (ASCO), European Society for 
Medical Oncology (ESMO), World Conference on Lung 
Cancer, and San Antonio Breast Cancer Symposium 
(SABCS) in 2018.

In addition, papers on the breast cancer and gastric 
cancer from phase 1 study were accepted in April 2019 
by the journal The Lancet Oncology. The major data 
compared to similar drugs are shown below.

Regarding breast cancer, overall response rate (ORR) 
was 59.5%, duration of response (DOR) was 20.7 month 
and overall survival (OS) was not reached in patients who 
were treated by DS-8201 after progression with T-DM1, 
standard therapy for second line treatment. 

Regarding gastric cancer, ORR was 43.2%, DOR was 
7.0 months and OS was 12.8 months in patients who 
were treated by DS-8201 after progression with 
trastuzumab, standard therapy for first line treatment. 

This trial is fully enrolled, and final results will be 
presented at a future international medical conference.

Breast Pertuzumab + trastuzumab
+ docetaxel ( 1L )1*1

T-DM1
( 1L, failed study )*2

T-DM1 
( 2L )*3

T-DM1 
( 3L+ )*4 DS-8201*5

mPFS 18.5m 14.1m 9.6m 6.2m 22.1m

DoR 20.2m 20.7m 12.6m 9.7m 20.7m

OS 56.5m 53.7m 30.9m 22.7m NR

ORR 80% 60% 43.6% 31% 59.5%

Median prior Rx 
for adv. disease

0 0 1 4
7

100% prior T-DM1
88% prior pertuzumab

乳がん

*1 CLEOPATRA (NEJM 2012), *2 MARIANNE (J Clin Oncol 2017), *3 EMILIA (NEJM 2012), *4 TH3RESA (The Lancet Oncol 2017) *5 The Lancet Oncology, 29 April 2019, 
m: Months, NR:Not Reached

Gastric Trastuzumab
 + Chemo ( 1L )*1

Ramucirumab
+ Chemo ( 2L )*2

T-DM1
( failed study; 2+L ) *3 DS-8201*4

mPFS 6.7m 4.4m 2.7m 5.6m

DoR 6.9m 4.4m 4.3m 7.0m

OS 13.8m 9.6m 7.9m 12.8m

ORR 47% 28% 21% 43.2%

Median prior LoT 0 1 1 3

胃がん

*1 ToGA (The Lancet 2010), *2 RAINBOW (The Lancet Oncol. 2014), *3 GATSBY (The Lancet Oncol. 2017), *4 The Lancet Oncology, published April 29, 2019, LoT: Line of Therapy, 
m: Month

Abbreviations English Implications

CR Complete response Complete response (complete resolution of cancer)

DCR Disease control rate Disease control rate (percentage of patients with controlled disease status)

DOR Duration of response Duration of response (duration of response)

DLT Dose limiting toxicity Dose-limiting toxicities (toxicities that may explain the inability to escalate doses)

MTD Maximum tolerated dose Maximum tolerated dose (Maximum dose of a drug that can be administered without causing unacceptable side effects)

ORR Overall response rate Overall response rate (expressed as the proportion of patients who responded to treatment and the sum of CR and PR)

OS Overall survival Overall survival (time from start of treatment to death)

PD Progress disease Disease progression (worsening disease despite treatment)

PFS Progression-free survival Progression-free survival (without cancer progression)

PR Partial response Partial response (a reduction in the size of the cancer by 30% or more that lasts for 4 weeks)

SD Stable disease The size of the cancer is almost unchanged before and after treatment

Listing of abbreviations

Value Creation Story
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Graphs and charts in this section are from this study

Start clinical 
study in FY2019

Start clinical 
study in FY2019

Overview and progress of 5-Year Business Plan: Establish Oncology Business

ADC franchise pipeline

DS-8201 development plan (as of April 2019)

Phase 1 study breast cancer, comparison to similar drugs

Phase 1 study gastric cancer, comparison to similar drugs
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Topline results for the DESTINY-Breast01 study were 
obtained in April 2019, achieving the initial goals set out 
for the study. In response, we will submit applications in 
the United States during the first half of fiscal 2019, in 
Japan during the second half of fiscal 2019, and in Europe 
during the first half of fiscal 2020.

The US FDA has granted a Breakthrough Therapy 
Designation for the treatment of metastatic breast cancer 
beyond third line treatment. As a result, a faster review 
period compared to regular reviews is expected.

( 4 ) Interstitial lung disease
Interstitial lung disease is a group of disorders that 
damage the walls of the alveoli in the lungs and the 
spaces around the blood vessels and small airways. It is 
usually diagnosed by chest X-ray or chest CT. Over 380 
drugs are known to induce ILD and other respiratory 
diseases, with significant issues being that the majority of 
ILD emerges from unpredictable, or idiosyncratic 
circumstances. Drug-related ILD is diagnosed by 
distinguishing signs and symptoms (such as fever, cough, 
and shortness of breath) from other disorders. 

ILD has been recognized as a critical adverse event for 
DS-8201 from the earliest stage of the program. And  a 
decision was taken to evaluate all suspected ILD cases via 
an external and independent adjudication committee. At 
the December 2018 San Antonio Breast Cancer 
Symposium (SABCS), interm data on suspected ILDs was 
presented for the 665 cases treated with DS-8201.

Of the 665 cases, 66 cases (9.9%) were reported by the 
investigator to be potential ILD cases. Of these, a lower 
occurrence of 15 out of 269 cases (5.6%) was found in 

COLUMN

Grade 1 Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only; intervention not indicated

Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age-appropriate instrumental ADL

Grade 3
Severe or medically significant but not immediately life-threatening; hospitalization or prolongation of hospitalization 
indicated; disabling; limiting self care ADL

Grade 4 Life-threatening consequences; urgent intervention indicated

Grade 5 Death related to adverse event

Grades of adverse events

breast cancer patients treated with the low dose of 5.4 
mg/kg. As a result, the dosage to be used in 3 breast 
cancer phase 3 trials was set to 5.4 mg/kg.

As early detection and early treatment is considered 
important in stopping ILDs from worsening, all study 
protocols were revised spring 2019. Prior to participating 
in the study, patients receive an explanation on the risks of 
ILDs when obtaining informed consent. They are then 
asked to immediately contact the physician in charge of 
their treatment should any symptoms or signs indicating 
the possibility of ILD appear. We also provide information 
to healthcare professionals about monitoring, evaluating, 
interruption of DS-8201 as needed and the treatment 
information of potential ILD symptoms. 

These changes of protocol are made to all our ADC 
projects.

We continue to recognize ILD as critical adverse events 
and continue monitoring safety. At the same time, we are 
actively organizing a broad campaign to further drive 
awareness of safety use.

Population Adjudication status
Grade

1 2 3 4 5 Total

All subjects
All doses,  
N = 665

Investigator reported, n (%) 30 (4.5) 23 (3.5) 6 (0.9) 2 (0.3) 5 (0.8) 66 (9.9)

Cases adjudicated, n 16 13 4 0 5 38

Adjudicated as drug-related ILD, n 11 12 3 0 4 30

Population Adjudication status
ILD Severity Grade

1 2 3 4 5 Total

Breast Cancer
5.4 mg/kg
N = 269 

Investigator reported, n (%) 8 (3.0) 4 (1.5) 2 (0.7) 0 1 (0.4) 15 (5.6)

Cases adjudicated, n 3 3 0 0 1 7

Adjudicated as drug-related ILD, n 2 2 0 0 1 7

( 5 ) Progress of HER2 positive breast cancer 
clinical studies

HER2 positive breast cancer treatment has significantly 
improved compared to previous treatments with the 
emergence of trastuzumab, pertuzumab, T-DM1, which 
are HER2 targeted drugs. Even so, we believe that there 
still remains many challenges to be dealt with, such as 
patients refractory to treatment with existing drugs and 
attenuation of drug efficacy due to acquired drug 
resistance.

The graph below is a waterfall chart representing efficacy 
in HER 2 positive metastatic breast cancer patients. 
Favorable effects are suggested, despite the condition of 
some patients worsening post-treatment with trastuzumab 
and T-DM1 (some with pertuzumab).

Currently, 1) pivotal phase 2 study for third line treatment 
(post T-DM1) of HER2 positive metastatic breast cancer 
(DESTINY-Breast01 study), 2) phase 3 study for the same 
treatment (DESTINY-Breast02 study), and 3) phase 3 
study for second line treatment (vs. T-DM1) of HER2 
positive metastatic breast cancer (DESTINY-Breast03 
study) are being conducted in Japan, the United States, 
Europe, and Asia.

COLUMN

Waterfall Chart
Maximum tumor shrinkage from baseline tumor status prior to 

drug administration. Each bar represents the outcome of each 

patient, from right to left, with a high rate of cancer shrinkage.

Spider Plot
Relationship between percent change in tumor size and 

duration of treatment. Each line represents the outcome of 

each patient.
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ts Trastuzumab + 

pertuzumab + 
chemotherapy

1st-line treatment

T-DM1

2nd-line treatment

Choice of 
primary 

physician

3rd-line treatment

DS-8201
HER2 Positive 
Breast Cancer
2nd-line indication

DS-8201
HER2 Positive 
Breast Cancer
3rd-line indication

In the drug therapy of cancer, the therapeutic drug is changed 
to the following drugs, when a drug becomes ineffective.
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US Japan EU

Submit application in the 
first half of fiscal 

2019

Estimated evaluation 
time: 6 months after 

application is received
by FDA

Fast Track Designation*1

Breakthrough Therapy 
Designation
(Breakthrough Therapy)*2

Submit application in 
the second half of fiscal 

2019

Estimated evaluation 
time: Up to 12 months 

after application

Submit application in 
the first half of fiscal 

2020

Estimated evaluation 
time: 12 months after 

application

*1 A system in the U.S. aimed at expediting the development and review of drugs 
that can be expected to have a high therapeutic effect on severe unmet medical 
needs

*2 A system that facilitates the development and review in the U.S. of drugs that 
may be more effective than existing drugs for serious diseases

How to Read Graphs

Number of ILDs by severity in all patients

Number of ILDs by severity in breast cancer patients treated with 5.4 mg/kg

Source: Powell et al., Abstract #P6-17-06, SABCS 2018

HER2 positive breast cancer (SABCS 2018)

Source: Iwata-H et al., Abstract #2501, ASCO 2018

HER2 positive breast cancer drug therapy

HER2 positive metastatic breast cancer 3rd line 
submission plan

Value Creation Story

Overview and progress of 5-Year Business Plan: Establish Oncology Business
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( 7 ) Progress of gastric cancer clinical study
About 10% to 20% of gastric cancer patients overexpress 
HER2. However, while trastuzumab has been approved for 
first line treatment, no other HER2-targeting drug has 
been approved following progression after trastuzumab.

The graph below is a waterfall chart representing efficacy 
in HER 2 positive metastatic gastric cancer patients. As 
this interim data shows, DS-8201 exhibits high antitumor 
activity even for HER2 positive metastatic gastric cancer.

Based on this result, a phase 2 study (DESTINY-Gastric01 
study) is currently underway in Japan and  in Asia for 
patients with HER2 positive metastatic gastric cancer post 
trastuzumab. The study is proceeding with the goal to 
submit an application for approval by the first half of fiscal 
2020.

The Ministry of Health, Labour and Welfare of Japan has 
granted a SAKIGAKE Designation for this indication, 
resulting in a potentially faster review period.

In addition to the study in Japan and the Asia, a phase 2 
study for patients in the US and Europe is planned to start 
in fiscal 2019.

( 6 ) Progress of HER2 low expression breast 
cancer clinical study

To date, breast cancers HER2 status has been classified 
into two types by immunostaining that detects expression: 
HER2-positive and HER2-negative. However, it has been 
revealed that HER2 is expressed (IHC2+/ISH-, IHC1+) in 
some types of breast cancers classified as HER2-negative. 
For the purposes of our clinical development program, 
we are now calling these patients “HER2 low”. It is said 
that HER2 low accounts for approximately 44% of breast 
cancer patients. To date, there are no approved HER2 
targeted agents that have shown clinical benefit for 
patients with HER2-low tumors.

The graph below is a waterfall chart representing efficacy 
in HER 2 low metastatic breast cancer patients. Even 
though some patients were heavily pre-treated, favorable 
effects, ORR 44%, are suggested.

Based on this result, a phase 3 study (DESTINY-Breast04 
study) is currently underway for patients with HER2 low 
expressing metastatic breast cancer.

COLUMN

Staining methods used in pathology
 Measure proteins and nucleic acids that you want to detect in tissues and cells
 A technique that enables microscopic observation through staining using 
pigments and enzymes 

IHC: abbreviation of immunohistochemistry
 Observes protein expression levels including HER2 (surface of cancer cell)

ISH: abbreviation of in situ Hybridization
 Observes amplification levels of HER2 gene (DNA), etc.(nuclear of cancer cell)
 Ex.) FISH (Fluorescence in situ hybridization)

How to measure HER2

Commonly Used HER2 Status DS terminology for 
Future Use

Percentage in 
Total Breast

Cancer

HER2 positive or
HER2 over-
expressing

IHC 3+ HER2 positive
(HER2 overexpressing) 20.3%

IHC 2+/ISH+

HER2 negative

IHC 2+/ISH-
HER2 low 43.9%

IHC 1+/ISH-

IHC 0 HER2 negative 35.8%

( 8 ) Progress of colorectal cancer clinical study
About 1% to 2% of colorectal cancer patients express 
HER2. However, no HER2-targeting drug has been 
approved so far.

Although, the number of cases are low at this point, a 
certain level of antitumor effect (see graph below) has 
been achieved in the treatment of HER2-expressing 
colorectal cancer in a phase 1 study. A global phase 2 
study is currently underway for HER2-expressing 
colorectal cancer patients.

( 9 ) Progress of lung cancer clinical study
According to the 2018 WHO worldwide cancer statistics 
(estimate), lung cancer was the most common cancer in 
terms of number of patients affected and number of 
deaths. Of the various lung cancers, it has been reported 
that 4% to 35% of non-small-cell lung cancer (NSCLC) 
patients are HER2-expressing, but similar to colorectal 
cancer, no HER2-targeting drug has been approved.

Although the number of cases are low at this point, a 
remarkable antitumor effect (see graph below) has been 
achieved in the treatment of HER2-mutated lung cancer in 
a phase 1 study. A global phase 2 study is currently 
underway for HER2-expressing and HER2-mutated lung 
cancer patients.

( 10 ) Progress of studies on combinations with 
immune checkpoint inhibitors

The results of pre-clinical studies show that the efficacy of 
DS-8201 can be increased by combining with immune 
checkpoint inhibitors such as nivolumab without 
compromising safety.

To identify the most effective combination, we are 
considering a combination study with three different 
immune checkpoint inhibitors.  Currently, a phase 1 study 
in combination with nivolumab is underway for patients 
with breast cancer and bladder cancer.

Furthermore, preparations are being made for phase 1 
studies in combination with pembrolizumab or avelumab.

Comfirmed
ORR, % (n/N)

Comfirmed DCR, 
% (n/N)

DOR, median 
(range), months

PFS, median 
(range), months

HER2-expressing 
or 

HER2-mutated 
NSCLC
N=18

58.8% 
(10/17)

88.2%
 (15/17)

9.9
 (0.0+, 11.5)

14.1
 (0.9, 14.1)

HER2-mutated 
NSCLC
N=11

72.7% 
(8/11)

100%
 (11/11)

11.5
 (0.03+, 11.5)

14.1
 (4.0+, 14.1)

Confirmed ORR
n/N (%)

Confirmed DCR
n/N (%)

Duration of Response, 
median (range), mo

PFS
median (95% CI), mo

All (N = 51) 19/43 (44.2) 34/43 (79.1) 9.4 (1.5+, 23.6+) 7.6 (4.9, 13.7)

Subgroups

IHC 1+ (n=27) 7/21 (33.3) 14/21 (66.7) 7.9 (2.1+, 11.3) 5.7 (1.4, 7.9)

IHC 2+ (n=24) 12/22 (54.5) 20/22 (90.9) 11.0 (1.5+, 23.6+) 13.6 (NA)

HR+ (n=45) 18/38 (47.4) 31/38 (81.6) 11.0 (1.5+, 23.6+) 7.9 (4.4, 13.7)

Prior CDK4/6 inhibitor (n=15) 4/12 (33.3) 9/12 (75.0) NR 7.1 (NA)
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Since the expression level of HER2 varies depending on the cancer type and patient, patient selection in DS-8201 studies measure HER2 using 
the immunostaining method IHC/ISH.

N=50

E20: exon 20 insertion, EC: single base pair substitution at extracellular domain, 
TM: single base pair substitution in transmembrane domain, NE: not examined.

N=18

Source: Tsurutani-J et al., Abstract #13325, WCLC 2018
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HER2 low expressing breast cancer (SABCS 2018)

Source: Modi-S et al., Abstract #P6-17-02, SABCS 2018

N=44

Source: Iwata-H et al., Abstract #2501, ASCO 2018

HER2 positive gastric cancer (ASCO 2018)

Confirmed 
ORR, % (n/N)

Confirmed 
DCR, % (n/N)

DOR, median 
(range), 
months

PFS, median 
(range), 
months

OS,
median (range), 

months

CRC
N=19

15.8%
(3/19)

84.2%
(16/19)

NR
(0.0+, 5.5+)

3.9
(2.1,8.3)

NR
(1.0+, 17.9+)

80

60

40

20

0

-20

-40

-60

-80

-100

N=19

HER2-expressing Colorectal Cancer (ESMO 2018)

Source: Yoshino-T et al., Abstract #563P, ESMO 2018

HER2-expressing non-small-cell lung cancer
 (WCLC 2018)

Source: Iwata-T et al., Abstract #1031, ASCO 2017

P<0.0001
(Log-rank 
test)

P<0.0006

* Endpoint was set as >3000mm3 of tumor 
volume or any ethical reasons

Days after initial treatment

DS-8201a(i.v.)
Anti-PD-1 Ab(i.v.) 

Combination benefit of DS-8201a and an anti-PD-1 
antibody in vivo 

S
ur
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%

)
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Concerning the safety, U3-1402 was tolerated over the 
7.6-month median exposure period. The dose was also 
increased to 8 mg/kg, but the maximum tolerated dose 
was not reached.

Currently, recommended dose for expansion was 
selected and the drug is undergoing the dose expansion 
part of the phase 1 study.

( 3 ) Progress of EGFR-mutated non-small-cell 
lung cancer clinical study

A phase 1 study in patients with advanced EGFR-mutated 
non-small-cell lung cancer was started in January 2018, 
for which we presented interim efficacy and safety data 
from dose escalation part at the American Society of 
Clinical Oncology (ASCO) in 2019.

The graph below is a waterfall chart representing efficacy.  
Regarding the efficacy of the 16 evaluable cases, a 
shrinkage in tumor size were seen in all patients even 
though patients were enrolled without prior HER3 
selection. Although there are a limited number of cases, 
some exhibited antitumor activity against mutated cancer 
cells that appear after treatment with tyrosine kinase 
inhibitors such as osimertinib. We will evaluate further.

Concerning safety, most of the adverse events were of 
grade 1 or 2, and while there is dose-limiting toxicity, the 
maximum tolerated dose had not yet been reached.

The drug will undergo the dose expansion part of the 
phase 1 study in the second half of fiscal 2019.

In addition, HER3 is highly expressed in cancers such as 
colorectal cancer and prostate cancer, so expansion into 
other types of cancer is being considered.

( 3 ) Progress of non-small-cell lung cancer 
clinical study

A phase 1 study in patients with non-small-cell lung 
cancer (NSCLC) was initiated in February 2018, for which 
we presented interim efficacy and safety data from dose 
escalation part at the American Society of Clinical 
Oncology (ASCO) in 2019 for the first time.

With respect to efficacy, 10 of the 19 evaluable patients 
showed partial responses (responses in 7 of these patients 
require further confirmation). As shown in below waterfall 
chart, partial responses are seen in cohort above the 2.0 
mg/kg. Also shown in spider plot, partial responses are 
dose dependent. 

This study was conducted in NSCLC patients who were 
unresponsive to standard treatments, experienced 
recurrence with standard treatments, or where a standard 
treatment does not exist. In addition, as TROP2 is highly 
expressed in non-small-cell lung cancer, and as such, 
presence or absence of TROP2 expression was not 
measured prospectively. Regardless of this condition, this 
study is notable that it displays dose-dependent antitumor 
effect.

E
stablish O

ncology B
usiness

Source: In-house Data

Source: Sands-J et al., Abstract #9051, ASCO 2019

Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5 Cohort 6 Cohort 7
0.27mg/kg 0.5mg/kg 1.0mg/kg 2.0mg/kg 4.0mg/kg 6.0mg/kg 8.0mg/kg

1PR

2PR

3PR

1PR*

*3 additional PRs 
were confirmed 
after data 
cut-off

Source: Sands-J et al., Abstract #9051, ASCO 2019
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Overview and progress of 5-Year Business Plan: Establish Oncology Business

U3-1402 is an anti-HER3 ADC which our proprietary linker 
and payload are conjugated to patritumab (an anti-HER3 
antibody). Several studies involving patritumab reached 
phase 2. However, limited efficacy was observed, while 
side effects were limited. Thus its development as an 
antibody drug was abandoned. It now finds new life as an 
ADC and is developing for potential first-in-class drug 
approval.

( 1 ) What is HER3?
HER3 is found on the cell surface. It is receptor tyrosine 
kinase and has a structure similar to the epidermal growth 
factor receptor (HER1/EGFR). HER3 is over-expressed on 
the surface of cancer cells, such as those of breast 
cancer, lung cancer, colorectal cancer, and prostate 
cancer, and the expression of HER3 is induced by some 
antitumor drugs.

U3-1402 exerts its efficacy by binding to this HER3. 

( 2 ) Progress of HER3-positive breast cancer 
clinical study

A phase 1 study in patients with HER3-positive refractory/
metastatic breast cancer was started in December 2016, 
for which we presented interim efficacy and safety data 
from the dose escalation part of the study at the San 
Antonio Breast Cancer Symposium (SABCS) in 2018.

The graph below is a waterfall chart representing efficacy. 
Favorable antitumor effects are suggested with ORR 
42.9%, despite the condition that most patients 
progressed after multiple available drugs. 

2 U3-1402 (anti-HER3-ADC)

N=42
HER3 positive breast cancer (SABCS 2018)

Source: Masuda-N et al., Abstract #PD1-03, SABCS 2018 

* PR: Confirmed partial response
Source: Janne-P et al., Abstract #9010, ASCO 2019

N=16
 3.2mg/kg   4.8mg/kg   6.4mg/kg

*

EGFRm NSCLC (ASCO 2019)
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DS-1062 is an anti-TROP2 ADC which our proprietary 
linker and payload are conjugated to an anti-TROP2 
antibody.

( 1 ) What is TROP2?
TROP2 is an antigen highly expressed on the membrane 
of cancer cells, and is known to be associated with cancer 
cell proliferation, metastasis, and drug resistance.

DS-1062 exerts its efficacy by binding to this TROP2. 

( 2 ) Why is the drug-antibody ratio (DAR) four?
The drug linker and payload of DS-1062 is the same as 
DS-8201 and U3-1402, but DS-1062 has an average of 4 
payloads per antibody compared to 8 of DS-8201 and 
U3-1402. 

Since it is known that TROP2 is expressed in normal 
cells, such as skin cells, the number of payloads is 
controlled at four in order to maintain a better safety 
margin. 

3  DS-1062 (anti-TROP2-ADC)

Distribution of the number of payloads by 
reverse phase chromatography NSCLC (ASCO2019)

NSCLC (ASCO2019)
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HER3+ HER3-

HR+ HR- HR+ HR-

HER2+

HER2 Low

HER2-

Concerning safety, of the 39 non-small-cell lung cancer 
(NSCLC) patients, 16 (41.0%) experienced adverse events 
grade 3 or higher at least once. Although dose-limiting 
toxicity was observed as a grade 3 rash (in one patient), 
the maximum tolerated dose had not yet been reached 
(at the data cut-off date).

DS-1062 initiated the dose expansion part of phase 1 
study from July 2019. Based on the interim data from this 
study, we are considering to expand development of 
DS-1062 into other cancer indications. 

DS-7300 is an anti-B7-H3 ADC which our proprietary 
linker and payload are conjugated to an anti-B7-H3 
antibody. The drug linker is the same as that of DS-8201 
and U3-1402, but DS-7300 has a DAR of 4 like DS-1062.

( 1 ) What is B7-H3?
B7-H3 is a type I transmembrane protein belonging to the 
B7 family. B7-H3 is overexpressed in many types of solid 
tumors, and is suggested to be related to a poor 
prognosis in some solid-tumors such as NSCLC and 
prostate cancer.

DS-7300 exerts its efficacy by binding to this B7-H3.

( 2 ) Phase 1 study in patients with selected 
solid tumor

In fiscal 2019, initiaion of phase 1 study of DS-7300 in 
patients with selected solid tumors is planned.

DS-6157 is an anti-GPR20 ADC which our proprietary 
linker and payload are conjugated to an anti-GPR20 
antibody. The drug linker is the same as the DS-8201 and 
U3-1402, with 8 payloads.

( 1 ) What is GPR20?
GPR20 is an orphan G protein-coupled receptor (GPCR) 
whose ligand has not been identified. GPR20 is a seven-
pass transmembrane protein and specifically expressed in 
GIST (gastrointestinal stromal tumors).

DS-6157 exerts its efficacy by binding to this GPR20.

( 2 ) What is GIST?
GIST is the most common mesenchymal tumors of the 
gastrointestinal tract. Currently, three tyrosine kinase 
inhibitors have been approved in its treatment, but there 
are still unmet medical needs in regard to relapse, 
refractory, and resistant patients.

In fiscal 2019, initiation of phase 1 study of DS-6157 in 
patients with GIST is planned.

4 DS-7300 (anti-B7-H3-ADC)

Pre-clinical research is currently underway for DS-6000 
(target undisclosed), which targets renal cancer and 
ovarian cancer, as well as ADC of anti-TA-MUC1 antibody 
from Glycotope.

The drug linker of these compounds are the same as the 
DS-8201, U3-1402 and DS-1062.

Since Daiichi Sankyo's ADC technologies are applicable 
to a wide variety of antibodies, we are always examining 
possibilities for collaboration with other companies to 
increase the range of antibodies we can apply our ADC 
technologies to.

We are also focusing on developing different drugs and 
linkers and research on antibody-modifying technologies, 
assuming that DS-8201 and other ADCs are ineffective or 
become resistant during treatment in some cases.

5 DS-6157 (anti-GPR20-ADC)

6 Other ADCs COLUMN

Breast Cancer
The current status of breast cancer and the 
existing standard of care
Breast cancer is the most common cancer in women, and the 

numbers of new and recurrent breast cancer cases in Japan, 

U.S. and Europe in 2017 are provided in the figure to the 

right.

Data published by the Ministry of Health, Labour and 

Welfare shows that the number of patients who died of breast 

cancer in Japan continues to rise and reached approximately 

14,000 in 2016, more than three times higher than 35 years 

ago, with breast cancer ranked first as the cause of death in 

women aged 30 to 64 years.

Breast cancer is generally classified into the stages below, 

and surgery is the standard of care. Pre-operative or post-

operative drug therapy is given to some patients to prevent 

cancer recurrence. In addition, in patients in whom surgical 

procedures are inappropriate because of metastases and 

other conditions, drug therapy is principally used.

In drug therapy for breast cancer, tests are performed to look 

at receptors on cancer cells first, and select anticancer drugs 

which are appropriate for the receptor status.

We are conducting clinical studies in DS-8201 for HER2 

positive and HER2 low metastatic breast cancer and in U3-

1402 for HER3 positive refractory/metastatic breast cancer.

Japan U.S. Europe

New Recurrence New Recurrence New Recurrence

Stage 0 12 0.1 63 0.1 — —

Stage I 40 0.1 133 2 121 1

Stage II 33 1 84 2 88 2

Stage III 7 1 26 3 35 4

Stage IV 2 9 16 27 16 30

Total 95 11 321 34 260 37

Source: CancerMPact®, Kantar Health/Synix inc. (Strict diversion of 
confidential information)

Subtype Treatment option (example)

HER2 positive HER2 targeted drugs

HR* positive / HER2 
negative Hormone therapy

HR negative /
HER2 negative (triple 
negative)

Chemotherapy

* hormone receptor

Stage 0 Non-invasive cancer (including Paget's disease)

Stage  I The lump (tumor) in the breast is 20 mm or smaller and has not spread to 
the lymph nodes

Stage II The lump is between 20 mm-50 mm and has not spread to the lymph 
nodes or the lump is 20 mm or smaller and has spread to the lymph nodes

Stage III
The lump has spread to several lymph nodes
The lump is larger than 50 mm and has spread to the lymph nodes 
The lump has spread to skin and chest wall, inflammatory breast cancer

Stage IV The lump has spread to other organs (lung, bone, liver, brain, etc.)
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Source: created based on the Nyugan toriatsukai kiyaku [Breast cancer 
handling rules] 18th edition

Source: created based on the National Cancer Center's Cancer Information 
Service

DS-8201

Early stage cancer Metastatic/
relapsed cancer

Stage 0 Stage I Stage II Stage III Stage IV

Drug therapy
±Operation

±Radiotherapy
±Palliative care

Postoperative adjuvant therapy
Drug therapy
Radiotherapy

Operation

Pre-operative 
drug therapy

U3-1402

Value Creation Story

Overview and progress of 5-Year Business Plan: Establish Oncology Business

Project (target) Preceded indications Discovery Pre-clinical Phase 1 Pivotal

DS-8201
(HER2)

Breast cancer

Gastric cancer

Colorectal cancer

Non-small-cell lung 
cancer

U3-1402
(HER3)

Breast cancer

Non-small-cell lung 
cancer

DS-1062
(TROP2)

Non-small-cell lung 
cancer

DS-7300
(B7-H3) Solid tumors

DS-6157
(GPR20)

Gastrointestinal stromal 
tumor (GIST)

DS-6000
(undisclosed)

Kidney cancer

Ovarian cancer

Project code 
pending
(TA-MUC1)

Solid tumors

Start clinical 
study in FY2019

Start clinical 
study in FY2019

ADC franchise pipeline

Breast cancer patients by stage
(new, recurrence) 2017 ( thousand people )

Breast cancer subtype classification and 
our pipeline
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The current status of lung cancer and the 
existing standard treatments
Lung cancer occurs when bronchi or lung cells become 

cancerous through a variety of factors, with smoking known 

to be the largest risk factor. Other risk factors include chronic 

obstructive pulmonary disease, the inhalation of asbestos, 

arsenic, chromium, or other carcinogens due to occupational 

exposure or air pollution, as well as aging.

According to statistics (estimates) provided by the WHO 

regarding cancer around the world in 2018, lung cancer has 

the highest number of incident cases and deaths worldwide, 

with 2.09 million patients and 1.76 million people dying from 

the disease.

Lung cancers are classified into two groups based on their 

histological characteristics: small-cell lung cancers and 

non-small-cell lung cancers, with the latter accounting for 

about 85% of all cases.

The following paragraphs describe treatments for non-

small-cell lung cancers.

Lung cancer is categorized into stages I through IV based on 

a combination of the size and extension of infiltration of the 

tumor (T), the degree of metastases to nearby lymph nodes 

(N), and the presence of distant metastasis (M).

Treatments for non-small-cell lung cancers include surgery, 

radiotherapy, drug therapy, or combinations of these. The 

method of treatment is selected based on the stage of the 

cancer. If the tumor can be removed, treatment is carried out 

centered on surgery. However, if surgery is not a viable option 

due to the patient's general state, age, or the presence of 

other complicating diseases, treatment is carried out with a 

focus on radiotherapy. Drug therapy is used if tumors 

progressed further.

In drug therapy for non-small-cell lung cancers, different 

treatments are used depending on the stage. A platinum-

based drug combination therapy was conventionally used for 

stages IIIb to IV, but recent methods of treatment involve 

selecting drugs after investigating the genetic mutations in the 

cancers.

In Daiichi Sankyo several clinical studies are underway for 

NSCLC; DS-8201 for HER2-expressing or HER2 mutated 

NSCLC, U3-1402 for EGFR-mutated NSCLC and DS-1062 

for NSCLC patients who are unresponsive or progressed with 

standard of therapy. 

Lung Cancer

Stage Treatment option (example)

I Postoperative adjuvant chemotherapy

II-IIIa Postoperative adjuvant chemotherapy (cisplatin 
and vinorelbine in combination)

IIIb-IV Selecting molecular targeted drugs to use based 
on the results of genetic and PD-L1 testing

 Number of deaths related to different types of cancers 
(2018 estimates)

0 50 100 150 200

(10 thousand people)

Lung 
cancer

Breast 
cancer

Colorectal 
cancer

Gastric 
cancer

Liver 
cancer

Source: Based on WHO CANCER TODAY

 Organizational chart of lung cancers

Squamous-cell 
carcinoma

Adenocarcinoma

Large-cell lung 
carcinoma

About 60%

About 20%

About 5%

Non-small-cell lung 
cancers

Lung cancers

Small-cell lung
cancers About 15%

Source: Based on an illustrated reference guide, vol. 3

Stage Ia

Stage Ib

Stage II

Stage IIIa

Stage IIIb

Stage IV

 T1a

 T1b

Resectable

Unresectable

Radical radiotherapy is 
feasible

Radical radiotherapy is 
not feasible

Endoscopic treatment

Radiotherapy
Chemoradiation therapy

Drug therapy

Surgery
Drug therapy
Postoperative 

adjuvant

Treatment methodStage (progression)

Source: Based on an illustrated reference guide, vol. 3

Leukemia is a disease in which hematopoietic stem cells 
in the bone marrow multiply at an abnormal rate and then 
become cancerous. Leukemia is classified into four types: 
acute myeloid leukemia (AML), chronic myeloid leukemia 
(CML), acute lymphocytic leukemia (ALL) and chronic 
lymphocytic leukemia (CLL). Although there are cancer 
types such as CML for which remission can be expected 
with molecular targeted drugs, the five-year survival rate of 
AML is still about 26%, which is very low. Daiichi Sankyo 
is developing AML therapeutics with various targets, 
aiming to eliminate AML unmet medical needs.

Development 
status Stage Mechanism of action

Quizartinib
(FLT3) P3/LCM

FLT3 inhibitor. Displays a potent inhibitory activity 
against mutated gene called FLT3-ITD, which is 
present in around 30% of AML patients.

DS-3032
(MDM2) P1

MDM2 inhibitor. Activates p53, a tumor suppressor 
gene, by inhibiting MDM2, which suppresses wild-
type p53 activity.

DS-3201
(EZH1/2)

P1

EZH1/2 inhibitor. Both EZH1 and EZH2 are an 
enzyme to suppress gene expression. Inhibits both 
EZH1 and EZH2 which facilitating the inactivation of 
tumor suppressor genes.

PLX2853
(BET) P1

BET inhibitor. Suppresses the expression of cancer 
related genes by inhibiting binding between BET and 
histone acetylated lysine.

Axi-Cel®

(CD19 CAR-T) P2
A cell therapy (chimeric antigen receptor T cell: 
CAR-T) targeting CD19 expressed on the surface of 
B cells.

AML is a disease with high mortality rate. In particular, 
AML patients with mutated FLT3, which is a receptor 
tyrosine kinase involved in the proliferation of cancer cells, 
are known to have a particularly high degree of malignancy 
and extremely poor prognosis with a rate of recurrence 
two years after bone marrow transplants that is three 
times higher than that of other forms of AML. Quizartinib is 
a tyrosine kinase inhibitor that displays specific potent 
inhibitory activity against FLT3-ITD.

In 2018, we applied for approval in Japan, the United 
States, and Europe, based on the results of the 
QUANTUM-R study in patients with relapsed/refractory 
AML.

In Japan, the Ministry of Health, Labour and Welfare 
approved quizartinib for the treatment of relapsed/
refractory FLT3-ITD AML in June 2019. We will launch it 
under the brand name VANFLYTA®.

In the United States, we received a Complete Response 
Letter* in June 2019. We plan to decide upon our next 
step in the United States after detailed review of the 
contents of the Complete Response Letter.

In Europe, quizartinib is under review, with approval 
expected in the second half of fiscal 2019.

Enrollment of patient is proceeding smoothly in the 
QUANTUM-First study to evaluate the efficacy and safety 
of quizartinib in combination with the standard of care as 
a first line treatment for AML as well as in continuation 
therapy.

Disease Overview
Applicable Daiichi 

Sankyo 
Compounds

1 Myelodysplastic 
syndrome

 Disease resulted from abnormality in 
hematopoietic stem cells DS-3032

2 Myeloid 
leukemia

 Disease in which myeloid stem cells become 
cancerous

 Acute (AML) and chronic (CML) variations

Quizartinib
DS-3201,
DS-3032,
PLX2853

3 Lymphocytic 
leukemia

 Disease in which lymphoid cells become 
cancerous

 Acute (ALL) and chronic (CLL) variations
DS-3201

4
T-cell 

lymphoma

 Generic term for hematopoietic tumors derived 
from mature T cells. Peripheral T-cell lymphoma 
(PTCL), adult T-cell lymphoma (ATL), etc.

DS-3201

5
B-cell 

lymphoma
 non-Hodgkin’s lymphoma in which B-cell 
become cancerous

DS-3201
Axi-Cel®

6 Multiple myeloma  Disease in which plasma cells in bone marrow 
become cancerous

* A document issued by the FDA when the approval application has been reviewed 
and the current content does not result in approval
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 EGFR mutant

 HER2 mutant

 Others
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1 Quizartinib (FLT3 inhibitor)

DS-8201

U3-1402

DS-1062 
(all non-small cell 
lung cancers shown 
in this graph are 
target)

     Hematopoietic stem cells1 

Erythroblasts Megakaryocytes Granulocytes Monocytes          T cells4          B cells5 NK cells

Erythroblasts Platelets          Plasma cells6Lymphocytes

Leukocytes

      Myeloid stem cells2       Lymphoid stem cells3
AML
CML

ALL
CLL
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Percentage of non-small cell lung cancer driver 
genes (US/EU) and our pipeline

Daiichi Sankyo’s AML Franchise

AML franchise pipelines

Differentiation of hematopoietic stem cell

Appropriate for
Intensive chemo

QuANTUM-First 
Study: Add-on FLT3 
therapy to SOC vs 

SOC

QuANTUM-R
Study:

Head to Head
vs Chemotherpy

Intensive
chemo

Surveillance
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S
trategic Target

EZH1 and EZH2 are histone-methylating enzymes with 
similar functions, and some cancer cells shows dependent 
growth on them. 

The phase 1 study of DS-3201 is currently underway in 
patients with relapsed/refractory non-Hodgkin’s lymphoma 
in Japan and the US. Based on the favorable interim data 
from this study, particularly in patients with relapsed or 
refractory peripheral T-cell lymphoma (PTCL), the Ministry 
of Health, Labour and Welfare has granted DS-3201 
SAKIGAKE Designation.
PTCL is a type of non-Hodgkin’s lymphoma that occurs in 
T-cells, and is said to have a particularly poor prognosis if 
it recurs. There are few treatment options and a high 
degree of unmet medical need.

The phase 1 study of DS-3201 is ongoing in the U.S. in 
patients with relapsed/refractory acute myeloid leukemia 
and acute lymphatic leukemia. In addition, phase 1 study 
is ongoing in the U.S. in patients with small cell lung 
cancer.

Breakthrough Science is the third pillar, with the goal of 
creating first-in-class or best-in-class compounds with 
breakthrough mechanism of action or modality.*

Pexidartinib is a receptor tyrosine kinase inhibitor showing 
specific inhibitory activity against CSF-1R/KIT/ and FLT3. 
We obtained approval in the United States in August 2019 
based on the results of a placebo-controlled phase 3 study 
(ENLIVEN) in patients with tenosynovial giant cell tumor 
(TGCT) and launched under the brand name Turalio™. We 
also applied for approval in Europe in March 2019.

TGCT is a type of benign tumor occurring in joints. It is 
known that there is no treatment method other than 
surgery and it can cause extreme inconvenience in daily 
life. The recurrence rate for diffuse disease is also high, and 
in some cases, limb amputation may be unavoidable. 

Pexidartinib is the first drug to be indicated for TGCT.

* The foundation of drug development and therapeutic approaches such as protein 
drugs including low molecular compounds, peptide (medium sized molecule) drugs, 
and antibody drugs, nucleic acid drugs, cell therapy and regenerative medicine.

DS-1647 is a cutting-edge (third-generation) oncolytic 
virus created by Professor Tomoki Todo of the Institute of 
Medical Science of the University of Tokyo, by using 
genetic modification technologies to modify herpes 
simplex virus type 1 so that it only multiplies inside cancer 
cells. Clinical and pre-clinical studies are ongoing for 
glioblastoma and several other cancer types. Daiichi 
Sankyo is working with Professor Todo to develop G47Δ.

Glioma is classified into four grades according to the 
grade of malignancy and glioblastoma is the most 
common and most malignant (grade 4) . Even if radiation 
therapy is given after surgery, the 5-year survival rate is 
about 10%, making it extremely difficult to cure.

In investigator initiated study in glioblastomas conducted 
by Professor Todo, interim analysis was conducted in July 
2018, and the primary endpoint, 1-year survival rate, was 
92.3%, confirming that the drug has high efficacy. Using 
this result, we plan to apply for approval in 2H of fiscal 
2019. The Ministry of Health, Labour and Welfare granted 
a SAKIGAKE Designation, resulting in a potentially faster 
review period.

It is known that mutations in the gene encoding isocitrate 
dehydrogenase 1 (IDH1) are frequently seen in a variety of 
tumors including glioma, acute myeloid leukemia, 
cholangiocarcinoma, and chondrosarcoma. DS-1001 is a 
selective inhibitor of mutant IDH1 and has characteristic of 
high penetration into the brain. We presented interim 
efficacy and safety data from the phase 1 study in patients 
with recurrent IDH mutated glioma that started in January 
2017 at the American Society of Clinical Oncology (ASCO) 
in 2019. The graph below is a waterfall chart representing 
efficacy. Although this study had a small sample size, we 
observed a certain level of efficacy from DS-1001 in both 
enhancing and non-enhancing patients. Regarding safety, 
the maximum tolerated dose was not reached up to 
1,400mg/kg twice daily, and preliminary safety data 
suggested that DS-1001 is well tolerated.

In glioma, IDH1 mutations are said to be present in 
around 80% of lower grade gliomas. Lower-grade gliomas 
often arise in the generation in their 30s and 40s, who are 
in the prime of their working life. Although they are 
generally growing slowly, most of them eventually 
transform into more aggressive tumors and result in death. 
Treatment options for lower grade gliomas and its 
recurrent disease are very limited.

We will continue to move forward with development of 
DS-1001, to assess its efficacy and safety in glioma.

Products (Targets) Indication Mechanism of action

Pexidartinib
(CSF-1R/KIT/FLT3)

Submitted
Receptor tyrosine kinase inhibitor showing specific 
inhibitory activity against CSF-1R, KIT and FLT3-ITD

DS-1647
(G47Δ) (oncolytic 
herpes virus)

P2

A third-generation strand of oncolytic herpes 
simplex virus 1 (HSV-1) created by using genetic 
modification technologies to modify HSV-1 so that it 
only multiplies in cancer cells

DS-1205 
(AXL)

P1

AXL receptor tyrosine kinase inhibitor.  High 
expression of AXL is said to be associated with 
resistance to EGFR tyrosine kinase inhibitors in 
EGFR-mutant non-small cell lung cancer

DS-1001
(mutant IDH1)

P1

A selective inhibitor of mutant isocitrate 
dehydrogenase IDH1. Inhibits mutant enzyme 
expressed by IDH1 gene mutation frequently seen 
in malignant brain tumors (glioma), acute myeloid 
leukemia, cholangiocarcinoma, chondrosarcoma

COLUMN

Classification of gliomas

Malignancy 
Grade

Major Types of Glioma

Diffuse stellate cell tumor Oligodendrocyte tumor

Diffuse astrocytoma Oligodendroglioma

Anaplastic astrocytoma Anaplastic 
oligodendroglioma

Glioblastoma

A glioma is a type of malignant brain tumor that begins in 

glial cells in the brain and spinal cord. Brain tumors are not 

staged like other cancer but are classified as grades I to IV.

October, 2016 November, 2016 September, 2017 June, 2017 May, 2018

Oncolytic virus therapy

Cancer cell

Virus infection

Virus proliferation and destruction of cancer cells

Spread of viruses to the surrounding cells

Enhancing
Patients who have tumor(s) with gadolinium 
enhancement on MR images. It is common in 
high-grade gliomas like glioblastoma

Non-enhancing
Patients who have no gadolinium-enhanced 
tumor. Most common in low-grade gliomas

E
stablish O

ncology B
usiness

100

50

‒50

‒100

0

 (N=2) Adult T-cell leukemia/lymphoma (ATL/L)

 (N=2) Peripheral T-cell lymphoma, not otherwise specified (PTCL-NOS)

 (N=2) Angioimmunoblastic T-cell lymphoma (AITL)

 (N=3) Diffuse large B-cell lymphoma (DLBCL)

 (N=8) Late-onset B-cell lymphoma

* Tumor size increase of 147% truncated at 100%

*

Source: Maruyama-D et al., Abstract #4070, ASH 2017

Value Creation Story

Overview and progress of 5-Year Business Plan: Establish Oncology Business

2 DS-3201 (EZH1/2 inhibitor)

Non-Hodgkin’s lymphoma (ASH 2017)

Daiichi Sankyo’s 
Breakthrough Science

Breakthrough science pipeline

1 Pexidartinib (CSF-1R/KIT/FLT3 inhibitor)

Extreme example of effective treatment from 
phase 3 study (ENLIVEN Study)

2 DS-1647 (oncolytic virus G47Δ) 3 DS-1001 (mutant IDH1 inhibitor)

Source: Natsume-A et al., Abstract #2004, ASCO 2019
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Glioma (ASCO 2019)
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