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Background:
Challenges from the beginning of the
21st century
• Rising costs of new drugs developed worldwide the productivity
decreases markedly, it was beginning sustainability impaired
• Cost improvement and speed improvement of new drug
development are necessary
➡ Cost: 90%down, Time: 50% reduction
➡ Conditional approval system, post marketing-surveillance
➡ High-quality and transparent patient registries, Utilization
of electronic medical information

http://csdd.tufts.edu/files/uploads/Tufts_CSDD_briefing_on_RD_cost_study_-_Nov_18,_2014..pdf
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News
March 10, 2016
Tufts CSDD Assessment of Cost to Develop and Win Marketing
Approval for a New Drug Now Published
BOSTON – March 10, 2016 – The most recent analysis by the Tufts
Center for the Study of Drug Development of the average cost to
develop and gain marketing approval for a new drug—pegged at $2.558
billion—has been published in the Journal of Health Economics, it was
announced today.

“Drug developers are taking action to rein in rising
development costs, including increasing efforts to
discover, validate, and use biomarkers, adopting new
approaches to patient recruitment and retention, and
implementing leading-edge project management
practices, but they face strong headwinds, given the
complexity of the problems they're addressing,”
5

The most expensive step in creating a new drug is conducting clinical trials. Conducting a trial
costs $25,000 or more per patient studied, and phase 3 trial programs consume more than 40% of
a sponsoring company’s expenditures.
Unfortunately, every patient is not equally valuable when it comes to clinical trials, and many
clinical development programs are economically inefficient in that they are excessively large
relative to the amount of information they yield, especially in light of the information-technology
breakthroughs that have lowered the cost of data acquisition and analysis over the past 20 years.

published on February 26, 2014, at NEJM.org.
From Venrock, Palo Alto (R.K., B.R.), and the Leonard D. Schaeffer
Center for Health Policy and Economics, University of Southern California, Los Angeles (R.K.) — both in California.

① 開発コスト９０％を削減し、開発期間を５０％に短縮可能！
② 「条件付き承認」と「市販後調査」を前提とした開発合理化
③

高い質の患者レジストリー、電子診療情報の活用が有望
We estimate that development costs for drugs could be reduced by as much
as 90%, and the time required by 50%, if the threshold for initial approval
were defined in terms of efficacy and fundamental safety.

①

Redesigning trials to include fewer patients, providing conditional approval
of drugs, and requiring post-marketing surveillance could have a profound
effect, allowing smaller development programs to achieve greater success.

②

Cutting costs and time, while requiring high-quality and transparent patient
registries for independent safety monitoring, would be a more informative
and cost-effective approach. With the widespread adoption of electronic
health records and the introduction of many low-cost data-analysis tools, it is
now feasible to develop mandatory post-marketing surveillance programs
that make thousand-patient trials obsolete.

③

Covid-19 Pandemic
First report from China in January 2020

https://www.who.int/csr/don/12-january-2020-novel-coronavirus-china/en/
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The infection has spread rapidly around the world and is still spreading

https://www.afpbb.com/articles/-/3349608

Pandemic that occurred 100 years ago
(Spanish flu)

It is estimated that 500 million people have been infected worldwide and at least
17 million have died.
In Japan, about 24 million people are infected and about 390,000 die (case
fatality rate 1.63%).
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Global drug development
has begun to accelerate
• Special approval based on the
Pharmaceuticals and Medical Devices Act
• Application May 4, 2020
• Approval May 7, 2020

• May 1, 2020, the United States FDA gave
the Emergency Use Authorization

Ideas that support the entire prevention,
diagnosis, and treatment system for Covid-19
infectious diseases are important
• Government support

( https://www.mhlw.go.jp/stf/covid-19/seifunotorikumi.html#h2_6 )

• Collaboration between academic societies and the medical
community
• Japan Medical Association covid-19 Expert Meeting
( https://www.covid19-jma-medical-expert-meeting.jp/ )

• The pharmaceutical industry's efforts
( http://www.jpma.or.jp/coronavirus/ )

Research and development on the new coronavirus infection
(COVID-19) supported by AMED
(https://www.amed.go.jp/news/topics/covid-19.html )
As of March 2, 2021(Japanese version)

*English version is as of August 11, 2020

( https://www.amed.go.jp/en/news/topics/
covid-19.html )
AMED expenses 138.6 billion yen out of
the government budget of 193 billion yen
Treatment development: 9.88 billion yen
Vaccine development: 60.25 billion yen
Diagnostic method development: 240
million yen
Medical device / system development:
14.21 billion yen

The latest information on diagnostics, therapeutic drugs
and medical devices on MHLW's HP
( https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/covid-19tiryouyaku_vaccine.html )

• Therapeutic agents for new coronavirus infections and their
candidates (As of May 26, 2021)
• https://www.mhlw.go.jp/content/10900000/000784429.pdf
•
•

already been approved for use ➡ 4 products
Under development or evaluation ➡12 products

• Approval / certification status of medical devices for new
coronavirus infections or related symptoms (As of May 28, 2021)
• https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/000011639.html
•

already been approved for use ➡ 32 products

• Approval information for in-vitro diagnostic drugs (test kits) for new
coronavirus infections (As of May 26, 2021)
• https://www.mhlw.go.jp/stf/newpage_11331.html
•

For PCR testing ➡ 30 products , For antigen testing ➡ 23 products

Therapeutic agents for new coronavirus infections and their candidates ①

May 26, 2021 Edition

1. Approved for use as a treatment for new coronavirus infections
1-1. Veklury (Remdesivir), Gilead Sciences
 RNA polymerase inhibitor and developed as a therapeutic agent for Ebola hemorrhagic fever.
 Special approval granted on 7 May 2020.
•
•
•

Special Approval
on 7 May 2020

Administration should be performed for patients with SARS-CoV-2 pneumonia based on the main administration experience in clinical trials, etc.
The median time to recovery of patients receiving remdesivir was 10 days, which was significantly shorter than 15 days of placebo group from final
result of the Japan-US international clinical trial (for moderate to severe cases).
EU: Conditional approval on July 3, 2020; US: Approved on October 22 2020.

1-2. . Decadron (Dexamethasone), Nichi-Iko and others
 Steroid, approved for severe infections and interstitial pneumonia.
 It was listed as a standard treatment method (medicine approved in Japan) in the “Guide for the Treatment of Coronavirus
Infectious Diseases, Ver. 2.2".
•

Reduced the mortality rate for patients with covid-19 who needed ventilator and those who otherwise needed oxygen in a large-scale clinical study
in the UK.

1-3. Heparin
 In patients with COVID-19, there is a risk of blood clots due to cytokine storms and vascular endothelias disorders. Autopsy
cases have proven obstruction of alveoli capillaries. (Originally, in severe infections and respiratory failure, moderate risk
factors for deep vein thrombosis.)
 The "New Coronavirus Infection Medical Care Guidelines" stated that it is recommended to perform anticoagulant therapy
with heparin (including low molecular weight heparin) when there is a risk of blood clots (if the D-dimer exceeds the NUL).

1-4. Olumiant (Baricitinib), Eli Lilly
 Janus Kinase (JAK) inhibitor, approved for rheumatoid arthritis and other indications in Japan.
 Approved for concomitant use with Remdesivir on April 23, 2021.
•
•

Administered in hospital to patients requiring oxygen inhalation, artificial respiration management, or introduction of ECMO.
The median time to recovery was 7 days in the Baricitinib group and significantly shorter than 8 days in the placebo group in international
joint clinical trials including Japan (moderate to severe subjects) (HR [95% CI]: 1.15 [1.00 to 1.31]).

Therapeutic agents for new coronavirus infections and their candidates ②

May 26, 2021 Edition

2. Approval application submitted
2-1. Avigan (Favipiravir), FUJIFILM Toyama Chemical

Application submitted
on 16 Oct 2020

 RNA polymerase inhibitor, approved for new or re-emerging influenza in Japan.
 No Avigan in Japan market due to its teratogenicity and the JP government stocks.
 FUJIFILM Toyama Chemical submitted a partial change approval application for manufacturing and marketing approval on
October 16 based on a clinical trial to mild and moderately patients, started from March 31, 2020. It is difficult to clearly judge the
efficacy of this drug from the data obtained at present at the Pharmaceutical Affairs and Food Sanitation Council's Second
Pharmaceutical Subcommittee on March 21, and the results of clinical trials currently underway, etc. After waiting for the early
submission, it was decided to re-deliberate (continue deliberation). Currently, clinical trials are being conducted in Japan and
overseas, and in Japan, a new clinical trial is being conducted in patients aged 50 years or older with early-onset COVID-19
patients with aggravation risk factors.
•

Observational studies have been conducted since February 22, 2020. In addition, specific clinical studies have been conducted with asymptomatic
and mild patients (This started on March 2, 2020, ended on August 31st. No statistically significant difference was reached).

3. Clinical trial underway
Clinical Trial started
3-1. Actemra (Tocilizumab (genetical recombination)), Chugai Pharm.
from 8 Apr 2020
 Molecular-targeted drug, approved for rheumatoid arthritis.
 A humanized anti-human IL-6 receptor monoclonal antibody that suppresses the action of IL-6, which is an inflammatory
cytokine, and exhibits an anti-inflammatory effect. Cytokine storms have occurred as a hypothesis regarding the mechanism of
severe pneumonia caused by coronavirus infection, which may lead to rapid aggravation, and are therefore being investigated
as therapeutic agents.
 A company-led phase III study was conducted overseas in patients with severe pneumonia, but no statistically significant
difference was observed with placebo in terms of improvement in clinical severity. In another phase III clinical trial, the proportion
requiring mechanical ventilation was significantly reduced, but no significant improvement was observed in terms of mortality or
the time to improvement of clinical symptoms.

3-2. Kevzara (Sarilumab (genetical recombination)), Sanofi
 A molecular-targeted drug, approved in Japan for rheumatoid arthritis.
 Company-led Phase II / III international clinical trials with severe patients did not show efficacy sufficiently.

Therapeutic agents for new coronavirus infections and their candidates ③
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3. Clinical trial underway (continued)
3-3. Viracept (Nelfinavir), Japan Tabacco
Physician driven Clinical Trial
started from 22 Jul 2020
 Protease inhibitor, approved for HIV infection (but no sales anymore)
 A basic study using cell lines conducted by the NIID suggested an antiviral effect on the new coronavirus.
 A physician driven clinical trial is being conducted mainly at Nagasaki Univ..
3-4. Stromectol (Ivermectin), MSD
 Approved in Japan for the treatment of intestinal fecal nematodes (a disease in which nematodes infect the intestines) and
scabies (a disease in which a type of mite parasitizes the skin).
Physician driven Clinical Trial
•

Overseas, it is used as a remedy for onchocerciasis (river blindness).

started from 16 Sep 2020

 Satoshi Omura received the Nobel Prize in Physiology or Medicine for the discovery of this drug (2015)
 In a basic study, an Australian group reported that it has a strong inhibitory effect on the growth of the new coronavirus.
 A physician-driven clinical trial is underway at Kitasato Univ. Hospital.
Physician driven Clinical Trial
3-5. (Adrenomedullin) (ADM-L1-01)
started from 1 Sep 2020
 A bioactive peptide with a strong vasodilatory effect found in human pheochromocytoma tissue.
 Focusing on the fact that this drug is an essential factor that controls the health of blood vessels, it can be administered to
patients with severe pneumonia due to coronavirus infection, in addition to its anti-inflammatory effect, to cause damage to blood
vessels and lungs. The possibility of suppressing organ damage is being investigated.
 Miyazaki Univ. is conducting a physician-driven clinical trial.
Clinical Trial started
3-6. Product name undecided (Sargramostim), Nobel pharma
from 30 Oct 2020
 A GM-CSF preparation developed as a therapeutic agent for autoimmune alveolar proteinosis.
 An interim analysis of a clinical trial of sargramostim inhalation currently being conducted in Belgium suggests that patients who
inhale sargramostim have an improved alveolar-arterial oxygen partial pressure gradient compared to the standard treatment
group.
 Nobel Pharma is conducting a clinical trial.

Therapeutic agents for new coronavirus infections and their candidates ④
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3. Clinical trial underway (continued)
Clinical Trial started
3-7. Foipan (Camostat), Ono Pharm.
from 27 Oct 2020
 Protease inhibitor, approved for chronic pancreatitis.
 A German research group has set the first stage of infection with the new coronavirus, the outer membrane of the virus and the
cell membrane of infected cells and was identified as a drug that could effectively block the viral invasion process by blocking
fusion.
 Ono Pharm. is conducting a clinical trial.

4. Specific clinical research underway
4-1. Alvesco (Ciclesonide), Teijin Pharma
Specific Clinical Research
started from 27 Mar 2020
 An inhaled steroid drug, approved for bronchial asthma.
 In addition to being expected to have anti-inflammatory effects as a steroid, antiviral activity against the new coronavirus has
been confirmed in non-clinical studies.
 Kanagawa Prefectural Ashigarakami Hospital announced cases (3 cases) in which symptoms improved after administration to 3
patients with new coronavirus infection (March 2, 2020).
 National Center for Global Health and Medicine (NCGM) conducted a specific clinical study with asymptomatic to mild patients
and preliminary report concluded that the pneumonia exacerbation was significantly higher in the ciclesonide inhalation group
than in the symptomatic group. (December 23, 2020).
3-6. Futhan (Nafamostat), Nichi-Iko
Specific Clinical Research
started from 1 May 2020
 Protease inhibitor, approved for acute pancreatitis.
 A research group at the University of Tokyo Identified as a potential drug which effectively blocks the virus invasion process in
the first stage of infection with the new coronavirus.
 Conducting specific clinical research mainly at the University of Tokyo.
•

Observational studies were conducted from April 1, 2020 to March 31st, 2021.

Therapeutic agents for new coronavirus infections and their candidates ⑤
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5. Others
5-1. Kaletra (Lopinavir / Ritonavir), AbbVie
 Approved for HIV infection.
 It was also used clinically for SARS measures.
 It inhibits the activity of HIV protease and suppresses the production of infectious HIV.
 Structural analysis on a computer suggests a binding between the protease of the new coronavirus and the active ingredient of
Kaletra.
 NEJM (International Medical Journal) reported that the mortality rate of the Kaletra-administered group was not significantly
different from that of the placebo group.
•

* Observational studies were conducted from February 22, 2020 to March 31st, 2021.

5-2. (Product name undecided) (Plasma fractionation product), Takeda Pharm.
 An antibody specific to the new coronavirus is concentrated, collected from a patient who recovered from a new virus infection,
and formulated.
 This study is being conducted mainly by the NCGM as an international joint clinical trial supported by NIH and reported that the
primary that endpoint was not achieved.

The amount of support for the therapeutic
drug development support project was
announced on May 31, 2021.
Adopted companies

Investigational drug
name

Issued standard
amount of money

Ono Pharmaceutical
Co., Ltd.

Camostat

600,209,000 yen

GlaxoSmithKline Co., GSK3196165IV
Ltd.

Chugai
Pharmaceutical Co.,
Ltd.
Pfizer Japan Inc.

188,454,000 yen

GSK4182136（VIR7831）

258,533,000 yen

REGN-COV2

321,618,000 yen

AT-527

458,129,000 yen

PF-07321332

72,509,000 yen

PF-07304814

99,289,000 yen

http://www.jpma.or.jp/english/

Providing development information on vaccines and
therapeutic agents of pharmaceutical companies

製薬協HPより http://www.jpma.or.jp/coronavirus/

Follow-up after starting use is important
• Accelerated examination and approval are indispensable in
public health emergencies, but follow-up of effectiveness and
safety after approval is important.

• Implementation of confirmatory clinical trial (validity verification)
• Utilization of side effect reporting system and patient registry (safety
verification)

