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Abstract

This is a review article based on the international symposium report 
of the “US-Japan Conference on Advances in Oncology: Cancer and 
Infectious Diseases” held online on June 25, 2021, which provided an 
update on the association between oncology and infectious disease re-
search from cutting-edge basic science to high-impact clinical trials.
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Introduction

Since 2010, the Embassy of Japan in the United States of Amer-
ica and recently the Japan Agency for Medical Research and 
Development (AMED) Washington, D.C. Office have organ-

ized a series of workshops on clinical trials in oncology with 
Kazuaki Takabe and Naoko Takebe as course directors, primar-
ily targeting Japanese medical researchers in Washington, DC, 
Maryland, and Virginia area (Table 1). The workshops were 
designed to share the knowledge of accomplished researchers 
on up-to-date topics given the importance of bridging basic re-
search and clinical trials and to help participants develop their 
careers not only in the US but also in Japan after their return to 
their home country. It aimed to develop next-generation medi-
cal investigators from international perspectives.

Following the success of the seventh workshop in 2019, 
volunteers led by Japanese medical researchers formed the 
steering committee to hold the eighth workshop in 2020. How-
ever, the workshop was put on hold due to the impact of the 
coronavirus disease 2019 (COVID-19) pandemic. Meanwhile, 
in April 2020, a summit-level meeting was held between the US 
and Japan, and the US-Japan Competitiveness and Resilience 
(CoRe) Partnership was agreed. The partnership intends further 
strengthen mutual research activities between the US and Ja-
pan. For such backgrounds, in 2021, the steering committee de-
cided to proceed to a renewed online conference on oncology.

The steering committee identified two objectives of the 
conference: 1) to strengthen research collaboration between 
both countries through distinguished lectures and interactive 
discussions on cross-cutting research areas of immunology, in-
fectious diseases, and cancer, which are of increasing interest 
due to the pandemic; and 2) to enable young researchers to 
consider enhancing their career through lectures and discus-
sions on a wide range of topics, including not only the latest 
research information, but also career development, securing 
research funding, and building research schemes.

The conference was held online on June 25, 2021, co-hosted 
by the Embassy of Japan and AMED Washington, D.C. Office. 
Washington CORE LLC, independent research and consulting 
firm also joined as supporting members. The conference was an-
nounced via a Facebook page (https://www.facebook.com/USJP.
ONCOLOGY/), the Embassy and AMED websites, and e-news-
letters. An online registration site was provided. Over 100 partic-
ipants attended the conference from the United States and Japan 
despite time-zone difference. The participants were from diverse 
institutions, universities, private companies, the US government 
agencies including the National Institutes of Health (NIH), Food 
and Drug Administration (FDA), National Center for Global 
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Health and Medicine in Tokyo, Japanese government agencies 
including the Cabinet Office, the Ministry of Health, Labour and 
Welfare (MHLW), the Ministry of Education, Culture, Sports, 
Science and Technology (MEXT) of Japan, and AMED.

Opening Remarks

The event started with Ambassador Tamaki Tsukada, Minister 
Plenipotentiary, and the Deputy Chief of Mission at the Em-
bassy of Japan in the United States.

He noted the importance of the theme of this conference, 
“Cancer and Infectious Diseases”, which is at the intersec-
tion of cancer, infectious diseases, and immunology through 
the past year and a half of COVID-19 we experienced. The 
pandemic raises fundamental questions about its origins and 
mechanisms, and that the science and policy communities will 
need to answer these questions for years to come.

He also mentioned the assets of our predecessors for the 
US-Japan research cooperation, including that Prime Minister 
Sato and President Johnson launched the US-Japan Coopera-
tive Medical Sciences Program (USJCMSP) in 1965. The US-
JCMSP, which continues to this day, established the founda-
tion of research exchange and cooperation and brought about 
the great sea of activities we see today between Japan and the 
United States.

In April 2021, Prime Minister Suga and President Biden 
agreed to the US-Japan CoRe Partnership, which includes con-
tinued US-Japan collaboration in cancer research. He noted 
this conference is one of the small but significant activities 
under this agreement.

In conclusion, he expressed his expectations for the excel-
lent and stimulating discussions at the conference.

Success in Academia: A Journey not a Destina-
tion

Yelena Janjigian, M.D., is a board-certified medical oncologist 
who specializes in the treatment of cancers of the gastrointes-

tinal tract. Her clinical practice and research are focused on 
improving treatment outcomes for people with esophageal and 
stomach cancers. As Chief of the Gastrointestinal Oncology 
Service at Memorial Sloan Kettering Cancer Center (MSK-
CC), her mission is to foster research and innovation that trans-
form the future of GI oncology to help patients worldwide. Her 
research has been supported by grants from the National Can-
cer Institute (NCI), the American Society of Clinical Oncology 
(ASCO), and The Society of MSKCC.

She came as a refugee to the United States in 1991. She 
is of Armenian descent and learned English when she was 14. 
She received her medical degree from NYU School of Medi-
cine in 2003 and has been in practice for over 20 years.

The presentation began by discussing her journey as a 
medical oncologist, starting as a lung cancer doctor at MSK-
CC, focusing on acquired resistance. She eventually pivoted to 
become a gastrointestinal oncologist given the major burden 
of gastric cancer, becoming the Chief of Gastrointestinal On-
cology in 2018. This unit currently has 102 active therapeutic 
clinical trials.

One of the current therapeutic targets of MSKCC is immu-
notherapy in esophagogastric adenocarcinoma; a drug for this, 
nivolumab (programmed cell death protein 1 (PD-1) blocker), 
is currently approved in Asia, while pembrolizumab (PD-1 re-
ceptor blocker) is approved in > 3rd line in the US MSKCC is 
working with Bristol Myers Squibb (BMS) on a clinical trial 
of this drug in the United States to create a therapeutic option 
to address gastric cancer early on before other complications 
develop.

Next, Yelena Janjigian discussed the CheckMate 649 
Study Design, a randomized, open-label phase 3 study. Eligi-
bility criteria for the study include previously untreated, un-
resectable, advanced, or metastatic gastric/gastroesophageal 
junction (GEJ)/esophageal adenocarcinoma; no known human 
epidermal growth factor receptor 2 (HER2)-positive status, 
and Eastern Cooperative Oncology Group (ECOG) Perfor-
mance Status (PS) 0-1.

This study led to the FDA approval of nivolumab plus 
chemotherapy as a treatment for gastric cancer based on im-
proved survival rates, which was one of the first FDA approv-

Table 1.  History of the US-Japan Workshops

Date Titles/themes Venue
June 12, 2010 The US-Japan Clinical Trials in Oncology Workshop

Career Development in Clinical Oncology
The old residence of the Japanese ambassador

September 13, 2013 The 2nd US-Japan Clinical Trials in Oncology Workshop The old residence of the Japanese ambassador
April 17, 2015 The 3rd US-Japan Clinical Trials in Oncology Workshop The old residence of the Japanese ambassador
June 9, 2016 The 4th US-Japan Clinical Trials in Oncology Workshop

(Focusing on precision medicine)
Japan Information & Culture Center (JICC)

April 6, 2017 The 5th US-Japan Clinical Trials in Oncology Workshop
Building your career in the field of translational oncology

Japan Agency for Medical Research and Development 
(AMED) Washington DC Office Conference Room

June 6, 2018 The 6th US-Japan Clinical Trials in Oncology Workshop
Emergence of AI in Medicine, Good Friend or Potential Enemy

The old residence of the Japanese ambassador

June 5, 2019 The 7th US-Japan Clinical Trials in Oncology Workshop
Develop Your Career

The old residence of the Japanese ambassador
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als in this field in over a decade.
She then discussed a case of Microsatellite Instability 

High (MSI-H) stage IV gastric cancer involving circulating 
tumor DNA (ctDNA) monitoring. She presented the example 
of a woman with profound symptoms, with biomarkers show-
ing the patient was HER2-positive, programmed death-ligand 
1 (PD-L1)-positive, indicating a high mutational burden. This 
type of cancer is typically resistant to chemotherapy, with im-
munotherapy presenting a more attractive option (pembroli-
zumab). The approach for early-stage MSI-H tumors is to use 
ctDNA as an indicator of whether immunotherapy should be 
used instead of chemotherapy.

For the last few minutes, Yelena Janjigian discussed 
HER2, an important biomarker for gastric cancer. HER2 
receptor inhibitor trastuzumab has been an important treat-
ment for this disease for at least 10 years, but beyond this, 
it has been difficult to move forward in the field of gastric 
cancer treatment. A lot of the other drugs commonly used in 
breast cancer have not been shown to be effective for gas-
tric cancer. At the genomic level, there may be clues as to 
intrinsic resistance to trastuzumab by showing the correla-
tion between these genomic factors and responsiveness to the 
therapy. In gastric cancers, there is a lot of variability in the 
level of HER2, which could explain varying response rates 
to treatment. Furthermore, as a consequence of delayed im-
munotherapy treatment with subsequent efforts to improve on 
the HER2-directed therapy in later lines of therapy, patients 
can lose HER2 and thus not respond as well to HER2-directed 
therapy [1]. For HER2-negative diseases, a combination of ty-
rosine kinase inhibitors (TKIs) plus immunotherapy may help 
overcome resistance.

A key lesson in the HER2-positive gastric cancer is that 
targeting disease early and targeting it in a different way 
(other than a combination of different TKIs) may be the bet-
ter way to go. MSK designed a phase 2 trial with dual PD-1 
and anti-HER2 blockade with an overall response rate of 91% 
with a 100% disease control rate. Five to six years later, some 
of the patients were even cured (https://ascopubs.org/doi/
abs/10.1200/JCO.2021.39.15_suppl.4013).

Based on these results, MKSCC launched the Keynote 
811 study, which showed similar response rates as the phase 
2 study using pembrolizumab. The eligibility criteria of this 
study included unresectable or metastatic gastric or GEJ ad-
enocarcinoma; no prior systemic therapy in an advanced set-
ting; HER2-positive tumor by central review and ECOG PS 0 
or 1. The study involved two groups, one of which received 
pembrolizumab and trastuzumab, while the other received a 
placebo and trastuzumab, showing significant benefits from 
the combination of pembrolizumab and trastuzumab. Both 
Keynote 811 and Checkmate 649 led to FDA approvals [2].

Other work is occurring in preclinical models in the 
Ganesh lab to understand mechanisms of the synergy of these 
combinations and how to target other subsets, using tools such 
as a gastric cancer organoid biobank. There is a very busy gas-
tric cancer practice at MSKCC that allows the collection of 
these samples.

For adenocarcinoma, MSKCC is focusing research on 
gastric cancer, including adenocarcinoma with its recent FDA 
approvals such as: 1) nivolumab with folinic acid, fluoroura-

cil, and oxaliplatin combination therapy (FOLFOX) approved 
in the US in first-line metastatic gastric cancer irrespective of 
PD-L1 status, and 2) pembrolizumab trastuzumab and chemo-
therapy approved in the US in HER2-positive disease.

Finally, she also discussed a study at MSKCC related to 
COVID-19 that examined the association of severe cases with 
types of cancer to determine how therapies might increase the 
risk of hospitalization, finding that severe illness was very rare 
in association with gastric cancer. The study concluded that 
chemotherapy was not an independent prognostic factor for 
severe COVID-19 nor was immunotherapy; therefore cancer 
treatment could continue safely for GI cancers during the pan-
demic.

Viral Infections and Carcinogenesis - Surpris-
ingly Large Public Health Burden

Sohtaro Mine, M.D., Pharm.D., Ph.D., works as a postdoctoral 
fellow at a US institute studying clinical aspects of viral infec-
tions and associated tumors. He has authored papers special-
izing in lymphoma, hematological malignancies, Epstein-Barr 
virus (EBV) and human herpesvirus 8 (HHV-8). Before work-
ing in the USA, he worked at the National Center for Global 
Health and Medicine Hospital and the National Institute of In-
fectious Diseases in Japan as a pathologist and researcher in 
pathological diagnosis. His research involved diseases caused 
by human herpesviruses such as the EBV [3].

The presentation started by discussing the connection be-
tween infections and carcinogenesis, which is a major issue 
among the research community, but less of a public concern 
despite a large public health burden stemming from this issue.

Around 30% of cancer is caused by infectious diseases. In 
1911, Peyton Rous discovered a sarcoma in chicken that could 
be transmitted to another chicken by a virus [4], constituting 
the first discovery of an oncogenic virus. The first oncogenic 
virus in humans was not discovered until 1964 with the break-
through demonstrating a connection between EBV, and Burkitt 
lymphoma [5]. Further research demonstrated other connec-
tions, such as the association between the human papillomavi-
rus (HPV) and cervical cancer, among others.

These issues are not as distinct of a public health burden in 
developed countries but constitute significant challenges in de-
veloping countries that struggle with cancers stemming from 
HPV, hepatitis B and C, Helicobacter pylori (H. pylori), and 
HHV-8. Types of cancers from these infectious diseases are 
shown in Table 2.

Regarding HPV, there are over 150 - 200 different strains 
with certain high-risk types known to cause various types of 
cancer. These pose a challenge in developing countries due to 
the lack of access to vaccines. The carcinogenesis of HPV in-
volves factors in its genome that have a carcinogenic effect 
in cells (oncogene E6 and E7 are expressed in cells, with E6 
preventing the function of tumor protein p53 (TP53) and E7 
interacting with the retinoblastoma protein (pRb)-associated 
pocket proteins which are negative cell-cycle regulators result-
ing in the enhanced phosphorylation and degradation of the 
protein, thus halting apoptosis and leading to propagation of 
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uncontrolled cell growth).
Hepatitis B is a DNA virus, while hepatitis C is an RNA 

virus. The vaccine is the only option for hepatitis B virus, while 
curative treatment options have become available for hepatitis 
C. Both diseases cause inflammation that leads to carcinogen-
esis in tissues and organs.

Human T-cell leukemia is an adult T-cell leukemia com-
mon among patients from Kyushu, Japan. The retrovirus 
named human T-cell leukemia virus (HTLV-1) was discovered 
that causes this cancer, in which cancerous cells proliferate in-
definitely from infected T cells. This virus can be transmitted 
vertically in the form of breast milk, or horizontally via blood 
transfusion, or sexually transmitted manner. There is no vac-
cine for this virus, but research has shown that transmission 
can be prevented through public education and screening car-
riers.

Merkel cell carcinoma polyomavirus (MCPyV) is an in-
fection that causes cancer to arise from Merkel cells, which 
are in the skin in very close proximity to nerve endings, also 
known as skin neuroendocrine carcinoma. It is the second 
leading cause of death from skin cancer, after melanoma, de-
spite its rarity.

Next, he discussed the carcinogenesis of HHV-8 (KSHV); 
there are many factors encoded in the virus that can be linked 
to cancers that signal for cells to proliferate, but it is not clear 
what combination of factors leads to cancers. For EBV, which 
can lead to a wide range of cancers (nasopharyngeal carcino-
ma, autoimmune diseases, and other malignant tumors), the 
story is similar in that there is no single factor that has been 
identified as a deciding factor for causing cancer.

Finally, he discussed the issue of acquired immunodefi-
ciency syndrome (AIDS)-related lymphoma in the context of 
the issue in which human immunodeficiency virus (HIV)-in-
fected individuals experience more than 10 times higher rates 
of malignant lymphoma than healthy individuals. Based on an 
analysis of 225 cases in Japan with a mean age of 44 years 
old, many herpesvirus-related malignancies were discovered, 
along with EBV-associated lymphoma [6]. This research dem-
onstrates the critical role of the patient’s immune status in the 
incidence of cancer; further research is looking into what im-
mune cells are important for preventing these cancers.

Sohtaro Mine’s conclusions included that there is a sur-
prising number of cancer-causing infectious diseases and that 
the most attractive option is the prevention of the infection; 
HPV and HBV infection can be prevented by a vaccine, while 
hepatitis C virus (HCV) can be treated with medicine; H. py-
lori can be eradicated using antibiotics and; immune mecha-
nisms and carcinogenesis are closely related.

Battle Against the Killer Viruses: HIV and Se-
vere Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2)

Development of anti-SARS-CoV-2 therapeutics and 
COVID-19-convalescent plasma transfer therapy

Hiroaki Mitsuya, M.D., Ph.D., is a Japanese virologist and is 
Chief of Experimental Retrovirology Section of the NCI, NIH, 
Bethesda, Maryland, USA, former Chairman and Professor of 
Department of Hematology and Rheumatology, and Director 
of Division of Infectious Diseases at the National Kumamoto 
University School of Medicine, Kumamoto, Japan. He has also 
assumed the position of Director-General in the National Cent-
er for Global Health and Medicine Research Institute, Tokyo, 
Japan since April 2016.

Hiroaki Mitsuya obtained his M.D. and Ph.D. from Kum-
amoto University School of Medicine in Japan. After receiv-
ing immunology/hematology/oncology training at Kumamoto 
University Hospital, he joined the NCI, NIH, in 1982. In 1985, 
he discovered the first three therapeutics for the treatment of 
AIDS and guided much of their preclinical development. In 
2006, he was awarded the first NIH World AIDS Day Award 
for his pioneering work in developing the treatment of HIV 
infection and AIDS (https://academicmedicaleducation.com/
hiroaki-mitsuya-md-phd).

The beginning of his presentation centered around the 
challenges in AIDS treatment in the middle of the 1980s and 
1990s, such as insufficient potency of early time AIDS thera-
peutics, drug-related toxicities, and the emergence of drug-
resistant HIV variants. The HIV/AIDS science, however, has 

Table 2.  Cancer Caused by Infectious Diseases

Pathogens Tumor
Helicobacter pylori Gastric carcinoma, mucosa-associated lymphoid tissue (MALT) lymphoma
Epstein-Barr virus (EBV) Nasopharyngeal cancer, lymphoma, gastric cancer, etc.
Human papilloma virus (HPV) Cervical cancer, anal cancer, vulvar cancer, vaginal cancer, and cancer of the mid-pharynx
Hepatitis B virus (HBV), hepatitis C virus  
(HCV)

Hepatocellular carcinoma

Human herpes virus 8 (HHV-8, KSHV) Kaposi’s sarcoma, primary effusion lymphoma, Castleman’s disease
Merkel cell polyomavirus (MCPyV) Merkel cell carcinoma
Human T-cell leukemia virus type I (HTLV-1) Adult T-cell leukemia/lymphoma (ATLL)
Clonorchis sinensis Bile duct cell carcinoma
Schistosoma Haematobium Bladder carcinoma
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solved many such problems and HIV/AIDS has now become 
a controllable chronic infection and the life expectancy of per-
sons with HIV/AIDS has become the same or very close to that 
of persons without HIV/AIDS. Yet, we are facing new chal-
lenges different from those we had at the beginning of AIDS 
therapy. Even now, we can achieve only partial restoration of 
immunologic functions once lost, and persons with HIV/AIDS 
develop various cancers as a consequence of survival prolon-
gation and suffer from AIDS-related central nervous system 
(CNS) abnormalities. The increased cost of antiviral therapy is 
also a world-wide ethical challenge. To solve such problems at 
least in part, we have various new drugs in the pipeline. They 
include new agents of different classes, novel mechanisms, and 
different formats including long-acting oral products (weekly/
monthly) as well as annual implants. Recent breakthroughs in-
clude the development of pre-exposure prophylaxis (PrEP) im-
plant using islatravir (EFdA, nucleoside reverse transcriptase 
translocation inhibitor), which Mitsuya and his group have re-
cently invented (https://www.poz.com/article/islatravir-shows-
promise-oncemonthly-oral-prep). The islatravir PrEP implant 
can be placed under the skin, providing protection against HIV 
infection over a year without significant adverse effects. The 
novel drug islatravir can be a “game-changer” and “paradigm 
shift” in the treatment and prophylaxis of HIV/AIDS (https://
www.poz.com/article/islatravir-shows-promise-oncemonthly-
oral-prep, https://www.biospace.com/article/hiv-drugmakers-
gilead-and-merck-partner-to-develop-new-hiv-treatment).

The second portion of his presentation discussed the ur-

gent global health crisis, SARS-CoV-2-caused COVID-19. 
The continuing spread of the infection of SARS-CoV-2 has 
been a global and grave public health threat. The number of 
casualties from COVID-19 has surpassed by far that of fatali-
ties from the top three communicable diseases: HIV/AIDS, 
tuberculosis, and malaria (Fig. 1) [7]. The toll of hepatitis 
still continues to rise; however, the toll from COVID-19 has 
surpassed immediately after the appearance of SARS-CoV-2/
COVID-19. These numbers reveal how grim the emergence of 
a new hard-to-treat and highly contagious infectious pathogen 
can be to mankind. As for the strategy in the fight with SARS-
CoV-2/COVID-19, vaccination is one of the most effective 
prophylactic health measures. In fact, mRNA-based vaccines 
have proven to be exceedingly promising key strategy for curb-
ing the current COVID-19 pandemic. Yet, a number of people 
have not been vaccinated as of the time of the current meeting 
and no SARS-CoV-2-specific effective therapeutics are avail-
able except remdesivir, a SARS-CoV-2’s RNA-dependent 
RNA polymerase. Thus, more immediate way of treatment is 
required. In that regard, plasmas from patients convalescent 
from viral infections could serve as an immediately available 
treatment option (Fig. 2) [8]. That treatment modality involves 
infusions of infectious-pathogen-specific antibodies present in 
human convalescent plasma to bring about improvement in the 
disease condition. However, the efficacy of plasma infusion 
therapy has been controversial, mainly because most clinical 
trials to-date have not been controlled or randomized, despite 
the studies showing that fatality among those receiving plas-

Figure 1. The death toll from coronavirus disease 2019 (COVID-19) goes far beyond that of any of human immunodeficiency vi-
rus (HIV)/tuberculosis (TB)/malaria. The number of deaths from COVID-19 surpassed by far that of fatalities of the top three com-
municable diseases (CDs): HIV/acquired immunodeficiency syndrome (AIDS), tuberculosis, and malaria. https://www.worldlife-
expectancy.com/world-rankings-total-deaths; https://www.nytimes.com/interactive/2021/world/covid-vaccinations-tracker.html.
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ma was lower in certain viral diseases. Mitsuya and his group 
have demonstrated that, in SARS-CoV-2-infected hamster 
model, COVID-19-convalescent plasmas significantly reduce 
SARS-CoV-2 titers in the lung of Syrian hamsters and prevent 
pneumonia from occurring (Fig. 3) [9]. Mitsuya and his group 
have started a randomized clinical trial to evaluate the effect of 
highly neutralizing COVID-19-convalescent plasma transfer 
to seniors and those at high risks of having severe COVID-19, 
which began in February 2021 in multiple medical centers in 
Tokyo and is ongoing.

Hiroaki Mitsuya also stressed that the development of 
SARS-CoV-2-specific therapeutics is essential to curb the 
pandemic. In terms of COVID-19 management, remdesivir, 
dexamethasone, baricitinib, and interleukin-6 (IL-6) pathway 
inhibitors are the only recommended agents at the time of 
meeting for severely ill patients with COVID-19, although the 
efficacy of such agents is very limited and COVID-specific 
therapeutics are still in the middle of development.

From the perspective of drug development, it is notewor-
thy that the algorithm of HIV/AIDS drug development appears 

to serve as the basis of the study of potential COVID-19 drugs. 
In fact, the structure of HIV protease and its inhibitors should 
serve as templates for the development of SARS-CoV-2 pro-
tease inhibitors [10]. In this regard, Mitsuya and his group 
have identified a group of small-molecule compounds highly 
active against SARS-CoV-2 protease (main protease; Mpro). 
Figure 4 illustrates that a SARS-CoV-2-Mpro-specific inhibitor, 
GRL-2420/5h, tightly binds to the active site of SARS-CoV-
2-Mpro, inhibits Mpro’s enzymatic activity, and potently blocks 
the infectivity and replication of SARS-CoV-2 [11]. Such 
compounds should serve as promising leads for developing 
more potent and safer compounds that block the infectivity of 
SARS-CoV-2. In fact, he has designed, synthesized, and iden-
tified multiple highly potent and non-cytotoxic small-molecule 
compounds. Such compounds are now under development to-
ward clinical application.

His presentation closed with the discussion of his recent 
findings that after the structure-based re-design and synthesis, 
multiple far-more potent Mpro inhibitors have been identified 
by his group.

Figure 2. Coronavirus disease 2019 (COVID-19)-convalescent plasma-derived IgG completely blocks the infectivity and cyto-
pathic effect of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in test tube. The method, immunocytochemistry, 
reveals robust cytoskeleton (filamentous actins stained in red) in virus-unexposed healthy target VeroE6TMPRSS2 cells (upper left). 
If infected with SARS-CoV-2, cytoskeletons are destroyed, and viral antigens are produced and stain in green and the cells are 
eventually destroyed (upper right). However, if the cells are exposed to SARS-CoV-2 and cultured in the presence of 4 µg/mL 
IgG purified from a serum sample from a COVID-19-convalescent patient, they are partially protected from the infection. In the 
presence of IgG 20 µg/mL, the infectivity and cytopathic effect of the virus is completely blocked. These data strongly suggest 
that a sufficient amount of SARS-CoV-2-neutralizing antibody can completely protect target cells from SARS-CoV-2. Cellular 
actin filaments, cellular nuclei, and viral antigens are stained in red (TexasRed-X), blue (DAPI), and green (Alexa Fluor 488), 
respectively [8].
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Special message

Naoto Ueno, M.D., Ph.D., is a Professor of Medicine at The 
University of Texas MD Anderson Cancer Center. His research 
is in translational breast cancer research in cancer biology and 
molecular therapeutics, with expertise in the key research ar-
eas of epidermal growth factor receptor (EGFR)/extracellu-
lar signal-regulated kinases (ERK)/c-Jun N-terminal kinase 
(JNK) signaling and in vivo modeling. He is best known for 
his preclinical development of targeted and immunotherapy in 
breast cancer. Further, he conducts many new phase I/II stud-
ies based on his translational discovery. In addition, he is the 
Executive Director of the Morgan Welch Inflammatory Breast 
Cancer Program and Clinic and Section Chief of the Trans-
lational Breast Cancer Research at the Department of Breast 
Medical Oncology.

He presented the concept and activities of CancerX, a can-
cer advocacy group in Japan that aims to create a society that 
addresses impending doom/death and fear/anxiety associated 
with cancer diagnoses and treatment. The genuinely impact-
ful research outcome stems from designing a society that can 
support patients with cancer and their caregiver from diverse 
perspectives. Collaboration among various fields can reduce 
unconscious bias and provide support to cancer patients with 

more well-rounded support, with the goal that a cancer diagno-
sis invokes a “So what?” response from the patient. The group 
uses communication and outreach to empower patients and 
caregivers to work towards this goal.

CancerX has worked with Yokohama City to develop a 
cancer preparation strategy. It also hosted the World Cancer 
Summit three times since 2019 attended by prominent stake-
holders in the cancer research area and non-cancer-related 
CEOs, and a Chief Cabinet Secretary of the Japanese govern-
ment.

For example, given that chemotherapy suppresses the im-
mune system, the medical community has been developing 
new antibiotics and diagnostic tools. However, from a broader 
societal perspective, there is an inadequacy to support the im-
munocompromised patients to be integrated into society. For 
example, those undergoing chemotherapy, including Naoto 
Ueno himself, are advised to avoid certain restaurants (e.g., 
sushi) to avoid risks to their compromised immune systems at 
one point in their life. How can we provide an opportunity for 
immunocompromised patients to enjoy eating outside despite 
their health status? More matrix solutions are needed, not just 
developing a treatment for immunocompromised related to in-
fection. He called for a better strategy for the cancer commu-
nity to engage with the rest of the world and raise awareness 
about these issues and the need for providing a solution; he 

Figure 3. Hamsters receiving coronavirus disease 2019 (COVID-19)-convalescent plasma are protected from having pneu-
monia. Micro-computed tomography (mCT) scan was used to image the hamster lungs. For immunohistochemistry, the IgG 
fraction of serum from a convalescent COVID-19 individual was employed as the primary antibody and peroxidase conjugated 
goat polyclonal anti-human IgG antibody was used as the secondary antibody. For visualization, 3,3'-diaminobenzidine (DAB)-
peroxidase enzyme reaction was performed. While Syrian hamsters, which were SARS-CoV-2-inoculated and received control 
healthy plasma developed severe pneumonia by day 8 following viral inoculation (upper left), hamsters which were inoculated 
with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) but received COVID-19-convalescent human plasma (D43) 
were protected from infection by SARS-CoV-2 and developed no pneumonia (upper right). The two lower left insets show that 
many airway cells of the hamster had been infected with SARS-CoV-2 and stained in dark brown; however, the two lower right 
insets show no infection on the airway cells [9].



Articles © The authors   |   Journal compilation © World J Oncol and Elmer Press Inc™   |   www.wjon.org190

Oncology in USA and Japan World J Oncol. 2021;12(6):183-194

called for the outreach of researchers and healthcare provid-
ers to communities that have “nothing to do with cancer” to 
create a society where living with cancer is far easier and less 
frightening.

Cancer, Infection, and Immunology: Intersec-
tions in Translational and Clinical Science

Elad Sharon, M.D., M.P.H., joined the NCI Cancer Therapy 
Evaluation Program (CTEP) in December 2011 as a Senior In-
vestigator in the Investigational Drug Branch, where he works 
with academia and industry to develop promising new cancer 
therapies. His portfolio includes antibody-drug conjugates, im-
mune checkpoint inhibitors, and other agents. As part of his 
work in immunotherapy drug development, he has made a 
major effort to advance the understanding of immune-related 
adverse events, including the establishment of the Alliance-
NIH immune-related adverse events (irAE) biorepository. In 
addition, He is the co-Principal Investigator of the Study of 
Nivolumab in Patients with Autoimmune Disorders and Ad-
vanced Malignancies (AIM-NIVO) trial, evaluating the use of 
nivolumab for patients with pre-existing autoimmune disease.

He received his MD from Baylor College of Medicine in 
Houston, Texas, in 2003. He completed his internal medicine 
residency at Emory University in 2006 and his Hematology/
Oncology Fellowship at NIH in 2011 while obtaining a Master 
of Public Health degree at Harvard University in 2009. His 

fellowship research focused on clinical trials in mesothelioma.
His interest in the intersection of autoimmunity and tu-

mor immunology is focused on translational frameworks pri-
marily using samples from patients on clinical trials. These 
samples can be shared with translational and basic scientists 
to find new insights into the nexus between autoimmune con-
ditions and immune-related adverse events. The same factors 
that influence how a cancer patient may respond to a certain 
immune-based anti-cancer therapy can also influence how an 
immune-related adverse event may emerge. This involves fac-
tors such as host genetics, lifetime environmental exposure, 
T-cell repertoire, carcinogenesis, tumor evolution, and treat-
ment response.

Many of the types of immunotherapies that have been de-
veloped over the past several decades focus on perturbing nor-
mal components of immune homeostasis. There are a whole 
host of other immune checkpoints that are present that affect 
whether a given T cell with a specific T-cell receptor (TCR) 
might be able to recognize a major histocompatibility complex 
peptide as a target, as well as whether or not the patient is go-
ing to be able to ultimately have a response [12].

As mentioned before, the spectrum of anti-PD-1 and PD-
L1 antagonist activity is enormous. Many drugs have been ap-
proved in this class. There are many being developed in the 
United States as well as other parts of the world. Nivolumab 
was a joint Japan-United States project involving BMS and 
Ono Pharmaceutical, focused on this area [13]. Given the 
breadth of activity, immunotherapy is also associated with 
immune-related adverse events. The best approach to find the 

Figure 4. An Mpro inhibitor, GRL-24205h, covalently binds to Mpro , blocks Mpro’s enzymatic activity, and potently blocks severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infectivity and replication. Inset (a) shows human immunodeficiency vi-
rus (HIV)’s protease bound by its inhibitor, darunavir, and insets (b) and (c) show SARS-CoV-2’s protease (Mpro) bound by an Mpro 
inhibitor, GRL-2420/5h, in the forms of surface and ribbon representations, respectively. Note that the size of Mpro is three-times 
larger than that of HIV’s protease. Inset d shows the hydrophobic cavity of Mpro’s enzymatic active site, into which GRL-2420/5h 
snugly lodges and blocks the enzymatic activity. It is of note that the algorithm of HIV/acquired immunodeficiency syndrome 
(AIDS) drug development serves as the basis of study of potential COVID-19 drugs [11].
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mechanism of therapy-related adverse events is to obtain a 
breadth of patient tissue or blood samples that are usually be-
ing “left on the table” during clinical trials. Without the effort 
to find the cause of these adverse events, patients that have 
adverse events are not appropriately managed, or properly 
and fully interrogated, so knowledge is lost on how to address 
these events in the future.

Methods to obtain answers regarding these problems in-
clude: 1) analyzing specific cases through imaging and ar-
chives of images (magnetic resonance imaging (MRI)/comput-
ed tomography (CT) scans) as well as creating an established, 
well-annotated biorepository. With these datasets, machine 
learning can be used to derive new insights; 2) studying spe-
cific vulnerable populations; 3) analysis of electronic health 
data records; 4) better categorizing, managing and collecting 
information from irAEs (immunotherapy agent associated ad-
verse event (AE) terms on common terminology criteria for 
adverse events (CTCAE), use of management guidelines, test 
treatment strategies for irAEs in clinical trials); and 5) case-
control studies from clinical trials (examine HLA, microbiota, 
or other differences from patients who experience irAEs and 
those who do not).

The goal of translational studies is to identify at-risk pa-
tients using clinical risk factors (e.g., medical history of heart 
disease) to better understand biomarker stratification, prevent 
harm or mitigate risks of immunotherapy, and understand the 
pathobiology of the given adverse event. Some patients who 
received PD-1 inhibitor treatment developed a previously un-
known infection with tuberculosis (TB) [14].

The NCI and the Alliance for Clinical Trials in Oncology 
elected to develop a biorepository using tissue from patients in 
clinical trials that receive immune checkpoint inhibitors and 
experience adverse events, the purpose of which was to estab-
lish an efficient and centralized repository for acquisition and 
organized distribution of well-annotated biospecimens to im-
prove the understanding of molecular pathogenesis of severe 
irAEs. This includes pre-treatment tissue from patients as well 
as retrospective samples of patients that experienced adverse 
events. The irAE Biorepository, once fully accrued, may allow 
for additional insights to be gathered from adverse events that 
are currently poorly understood and infrequent, but responsi-
ble for significant patient morbidity and mortality.

Mycobacterial Infection and Immunotherapy

Shunsuke Sakai, Ph.D., is a Staff Scientist at the National In-
stitute of Allergy and Infectious Diseases (NIAID) where he 
works for the T Lymphocyte Biology Section in the Labora-
tory of Parasitic Diseases. He received his Master of Science 
and Ph.D. from Kyoto University. His research focuses on un-
derstanding mechanisms of immunity to pulmonary pathogens 
including Mycobacterium tuberculosis, the causative agent of 
TB.

TB remains a leading cause of global mortality and mor-
bidity. The first and only vaccine for TB, bacillus Calmette-
Guerin (BCG), does not confer lasting protection against pul-
monary disease in adults. Given the long duration of anti-TB 

treatment regimens and the emergence of drug-resistant TB, 
the development of effective prophylactics and therapeutics is 
urgently needed.

T-cell immunity is necessary to control TB but is unable 
to eradicate the bacterial infection. Therefore, strategies to 
manipulate T-cell effector function may have the potential to 
achieve better control of TB. Boosting T-cell function by tar-
geting the PD-1 immune checkpoint pathway has been well 
established for the treatment of different types of cancer. Thus, 
PD-1 blockade has been suggested as a host-directed therapy 
for TB. Unexpectedly, he discovered that the loss of PD-1-me-
diated inhibition exacerbates TB in both mice and non-human 
primate models [15, 16]. Furthermore, there is a growing num-
ber of case reports in the literature documenting TB associ-
ated with PD-1 blockade in cancer patients. He also showed 
that TB following PD-1 blockade for cancer immunotherapy is 
associated with increased TB-specific T-cell responses in the 
circulation [14].

In conclusion, TB is a potential adverse event of immune 
checkpoint blockade-based cancer therapy. Data from multi-
species indicate that PD-1 blockade exacerbates TB infection 
and thus is unlikely to be useful as a host-directed therapy for 
TB.

NIH Grants

William Timmer, Ph.D., works as the Program Director for the 
CTEP at the NCI. He manages a portfolio of clinical grants 
involving the brain, head and neck, lung, liver, colorectal, pan-
creatic, and sarcoma cancers. He is the CTEP representative 
to the Informatics Technology for Cancer Research program, 
as well as the Program Director for the Adult Brain Tumor 
Consortium, the Childhood Cancer Survivor Study, the Neu-
rofibromatosis NF-1 Consortium, and the Drug Resistance and 
Sensitivity Network.

He received his Ph.D. in Physical Chemistry from the Uni-
versity of Wisconsin-Milwaukee, where he intended to pursue 
a career in the physical sciences. However, a unique opportu-
nity became available at NIH, and he transitioned to molecular 
biology and clinical sciences. He studied the immunoregula-
tory effects of cytokines on HIV replication in the Laboratory 
of Immunoregulation at the NIAID, where he was mentored by 
Dr. Anthony Fauci.

He presented the structure of NCI and practical tips for 
applying for grants. In his role as Program Director (of which 
there are only three that manage grants with clinical trials), his 
responsibilities include: 1) advising grantees and grant appli-
cants; 2) attending scientific meetings and keeping track of the 
latest scientific breakthroughs and publications; 3) reviewing 
letters of intent (LOIs) that are submitted to CTEP; 4) pre-
senting grant to NCI Associate Director and at senior program 
leader meetings; 5) monitoring grant progress; and 6) develop-
ing new initiatives.

He advised prospective grant applicants to use the NIH 
Office of Extramural Website to find information about grants 
and to consult program announcements for ongoing solicita-
tions with specific scope and objectives. Meanwhile, requests 
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for applications are issued by NCI as one-time requests with 
defined research topics, with grants reviewed in a specific re-
search institute.

The budget for a modular R01 is $25,000 per module with 
a maximum of 10 modules per year, thus constituting $250,000 
per year for a total of 5 years, meaning up to $1.25 million is 
available for direct research costs over 5 years. Non-modular 
budgets can propose up to $499.999 in direct costs per year. 
For P01 grants, the maximum budget is limited to approxi-
mately $1.8 million for first-year direct costs. R21 grants are 
limited to $275,000 over 2 years.

His advice on writing a good grant application mainly 
concerning R01 grants but applying to all grant mechanisms 
emphasized the “specific aims” page of the grant application. 
Best practices include: 1) presenting a logical flow of informa-
tion, from general information to the final statement; 2) outlin-
ing the significance of the problem clearly; 3) discussing how 
the project will impact the field; 4) a description of preliminary 
data; and 5) a hypothesis.

He also advised that paragraphs should be no more than 
three to five sentences to compel the reviewer to keep reading 
and that they should be written in the active tense to empha-
size the performance of the action (e.g., “we have analyzed the 
results…”) to the reader. The structure should include a brief 
introduction to orient the review, with a final sentence outlin-
ing what can be accomplished by the successful completion of 
the study to keep the reviewer engaged. In addition, graphics 
and pictures should always be included on the left-hand side of 
the page, given the left-to-right method of reading in English.

Project program grants (P01) are for senior researchers 
and can include or not include may include a clinical trial. 
These are reviewed by NCI and funded based on their impact 
score. He advised emphasizing the unique and beneficial as-
pects of the proposal to justify the benefits it would deliver to 
patients and the research community.

He distinguished between his role as Program Director and 
the review committees; his role is to serve as a point of contact 
for principal investigators to answer grant questions; Scientific 
Review Officers set up study sections to review the grant; peer-
review information is then included in a Summary Statement 
which is available to the investigator that submitted the grant.

William Timmer closed his presentation with a key point 
that the NCI funds what meets their “pay line” (scoring thresh-
old), and that developing a relationship with the Program Di-
rector is very important to secure a grant advisor and grant 
advocate to maximize the likelihood of success, improve the 
chance of a grant scoring well.

Concluding Remarks

The conference proved successful as the number of partici-
pants was increased significantly due to it being simultaneous-
ly online in Japan. Excellent presentations and active discus-
sions occurred regarding the theme of the meeting on cancer 
and infectious diseases, an emerging conceptual link in trans-
lational oncology research. We examined the relationship from 
many different angles through the talks by the distinguished 

presenters. Just as importantly, they shared their thoughts on 
career development with the many young investigators in the 
audience. The conference provided a superb opportunity to de-
velop collaborations among academic researchers, investiga-
tors, and pharmaceutical companies in both countries.

The event, co-hosted by governmental organizations, was 
unique in its mission and target audience of academia, pharma, 
and policymakers who engage in grant funding and drug ap-
proval. Moving forward, future conferences will probably con-
tinue to have online sessions to reach interested Japan based 
participants, while restarting in person meetings in the US. 
Therefore, such conferences may work as an effective tool of 
science-policy communication and be beneficial in advancing 
medicine internationally.
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