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Gunma University Graduate School of Medicine where he
teaches and does research on the Translational Cancer
Research since 2012, He received his MD and PhD from
Hiroshima University in 1987 and began work as Research
Associate at the Department of Surgery, Research Institute
for Radiation Biology and Medicine, Hiroshima University
from 1987 to 1994. After he worked at the Molecular
Pharmacology, Insitut de Cancerologie et d’immunogene-
tique, Vileljuif, France from 1988 to 1990 and was Lecturer
at the Department of Surgical Oncology, Research Institute
for Radiation Biology and Medicine, Hiroshima University
from 1994 to 1996, he held appointments as Professor
working in various disease arcas at Biochemistry &
Biophysics, and Translational Cancer Research, Research
Institute for Radiation Biology and Medicine, Hiroshima
University from 1996 to 1907. He joined the Translational
Research Center, Saitama Medical University International
Medical Center in 2007 and was subsequently appointed as
Professor/Director at the Research Institute for Development
of Therapeutics, and the Division of Disease Control in the
Research Center for Genome Medicine, Saitama Medical
University from 2007 to 2012. Concurrently, he served as
Chief Director of Japanese Socicty of Clinical Oncology in
2010 and Chairperson of Federation of Asian Clinical
Oncology in 2012.

ASIA AS A PARTNER FOR JAPAN

In today’s world, when considering cancer it is essential for us
to recognize the disease not within the confines of Japan, but
in an Asian and global context. Cooperation with other Asian
countries and joint development and research are critical if we
are to maintain medical benefits for patients in Japan over the
long term. Although Japan has until now taken a leading role
in cancer treatment in Asia, the reality now is that times are
changing significantly. In terms of cancer treatment Asia is
now a lifeline for Japan.

BACKGROUND LEADING UP TO THE FORMULATION OF THE CANCER
CoNTROL ACT

The awareness of people today has changed. From about a
decade ago we physicians began to hear opinions and criti-
cisms with regard to cancer treatment. There were various
criticisms leveled at the system in Japan, such as ‘There are
no specialists in cancer treatment in Japan,” *Standard drugs
that are used overseas cannot be used in Japan’, and ‘There
is no reliable information’. This demonstrates that the cancer
treatment we had provided and were providing until then was
not meeting the needs or satisfying the public and patients.
Opinions such as these were the catalyst for a fundamental
review of cancer treatment in Japan and finally, 20 years
after the USA, legislation relating to cancer, namely the
Cancer Control Act, was included in the Statute Books of
Japan.
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Although the Cancer Control Act was passed unanimously
by all members of both Houses of the Diet, it was not formu-
tated on the basis of advice from doctors and medical associa-
tions, but rather as a picee of lawmaker-initiated legislation that
was based on passionate petitions from members of the public
and patients. This was a great embarrassment for those whose
lives and careers are based around cancer treatment, Factors
that explain why it was not possible for specialists in the cancer
field to formulate such legislation lic in the idea behind it.

The basic ideas of the Cancer Control Act are clearly set
forth. First, to promote specialized, multidisciplinary and
comprehensive cancer research and to disseminate the results
of research. Sccondly, to raise cancer treatment standards.
Thirdly, to establish a system that provides medical cancer
care in which the treatment is selected according to the situ-
ation of the patient and respect paid to their own intentions.
These are also extremely self-evident and natural desires. We
arc now in the sixth year since the Cancer Control Act was
passed. The first S-ycar basic plan for cancer control called for
the establishment of core cancer treatment hospitals nation-
wide, the establishment of a system for medical specialists,
the standardization and even distribution of cancer treatment
and the promotion of new medical research and development,
among other measures, which have largely been achicved, but
in terms of tackling cancer they have been 5 years in which
efforts have concentrated on responding to the acute stage of
the disease and providing symptomatic treatment. From now it
will be essential to sit down and engage in fundamental dis-
cussions on the challenges that exist, and clearly identify
outputs and outcomes. It is regrettably the case that as yet
there has not been any attempt to engage in the discussions
that are critical for significantly raising the standards of cancer
treatment in Jdpan.

LocaTing THE ISSUES

[s it sufficient to leave the creation of a social strategy for
overcoming cancer purely to legislators and governments? Is
it acceptable for specialist groups such as medical associations
to remain silent and not propose specific strategies or future-
oriented plans? The answers to these questions are clear: No!
Asia will be a very important player in discussions on such
issucs when actions are cventually initiated.

Before discussing cancer treatment in Asia, [ would first
like to discuss two issues that cancer treatment currently faces.

The first of these issues is the unease and mistrust that
arises from a lack of information and awareness about cancer
treatment. The sccond issuc is the actual physical and scicntif-
ic environment for medical care, including medical facilities,
equipment technologies and drugs. Unless we first address
these issues it will be impossible to arrive at a solution to the
issue of cancer overall. .

When presented with a diagnosis of cancer, almost all
patients find that their minds go blank. They face cancer and
the implications it brings, knowing that we are in an era in
which one in two people will develop cancer and one in three
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will ultimately succumb to the disease. To be dispassionate or
unconcerned about this fact serves only to create a lack of
understanding, which leads to uncase and mistrust in medical
treatment. Only when people do not treat cancer as somebody
else’s problem and start to take an interest in cancer before it
develops, can we hope to improve cancer treatment.

For example, when asked the question *What is cancer?’
hardly any people can provide a response. Cancer could be
said to be another part of you that has been created inside you.
Most cancers are created by the bodies of the people that
develop cancer.

It is our responsibility as medical practitioners to provide
correct information to patients about cancer and also to provide
1 broad range of information to the general public. However,
from the patient’s perspective it is of crucial importance that
this information is accurately understood and accepted.

How does cancer develop? The human body is like a blue-
print that is created from deoxyribonucleic acid (DNA) and is
copicd on countless occasions based on this blueprint. Cells
are regenerated and created in the same place in an ongoing
process of replacement. Although it is not possible for an
eyeball to be created in the stomach, on occasion the copy
function of the body breaks down and due to stimuli such as
ultra-violet rays and tobacco the original blucprint is
damaged. However, as it would not be possible for the human
body to remain viable if the damage were not repaired, all
living organisms have a capacity for implementing such
repairs. [f DNA damage occurs (i.e. a mistaken copy function
occurs), it is repaired. This repair mechanism is constantly in
operation, but if DNA is damaged on frequent occasions it
gradually loses the capacity to repair. This causes acceleration
towards the development of cancer cells and the brakes (i.e.
the repair system) no longer work, resulting in cancer. It can
therefore be understood that cancer is a genetic discase.

In actual fact there are statistics in Japan that show that
>50% of people with cancer live for >3 years. There is tre-
mendous psychological significance in knowing that although
cancer is a very difficult disease, it is not necessarily incur-
able. Furthermore, correct recognition with regard to the con-
dition of the discasc and the realitics of medical care make a
tremendous contribution to selecting treatment that is continu-
ous and provides satisfaction to the patient.

Treatment of cancer with drugs has a relatively short history
of 5060 years. Where once the treatment method was a
course of poisonous gas, over the years dramatic develop-
ments have been made in treatment methods. In 5 years’ time
we may be able to expect that there will be further treatments
that will extend life or cure cancer. Hope creates continuity
and advances in treatment.

Advances in genomic medicine have had a significant
impact on advances in cancer trcatment in recent years.
Ribonucleic acid (RNA) is created from DNA, and the human
body is composed of proteins originating from RNA. If it is
possible to find abnormalities in this process it should be pos-
sible to find the causes of disease. Accordingly, if we can find
the causcs of discases we can then sct about creating drugs to
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address the causes. Today we have reached a point where it is
possible to exhaustively analyze 3 billion bases of DNA in
two-and-a-half days, and where 23 000 genes can be analyzed
in a short time. We are heading towards an era in which ana-
lysis of an individual’s DNA could be used to pinpoint the
best drugs to treat that person.

There are many people who believe that cancer is an agon-
izingly painful disease. However, great advances have been
made in pain management and we have reached a point where
the implementation of pain relief treatment is able to be imple-
mented as soon as a cancer diagnosis is made. Information
such as this needs to be correctly understood and greater
awareness promoted.

There are also many people who believe that the treatment
for patient is determined by doctors, without any consultation
with patients. Although it depends on the condition, it is no
longer the case that treatment is decided in hospital without
consultation. First of all doctors are likely to recommend the
advantages of standardized treatment that have a proven track
record. If the standard treatment does not work, they are then
likely to recommend moving to participation in a clinical trial.
[fa patient wishes to take part from the beginning of his/her
treatment in a clinical trial then it may also be possible to skip
the standard treatment. It is now patients who sclect their treat-
ment. Clinical trials are also organized based on proper meth-
odologies and therefore treatment is selected on the basis of
evidence.

Mooerx MEepicaL TREATMENT 18 COLLECTIVE, TRANSPARENT
AND SCIENCE BASED

No matter how cxcellent a single doctor may be today, there
is no one who would be arrogant enough to believe that they
could resolve all conditions themselves. To provide the best
possible treatment to patients doctors must read upwards of
200 specialist papers, many of them in English, in a single
month. What is more, given the fact that medical journals
are published around the world, doctors today must select
what they consider to be reliable papers from among the
20 000 different medical-related publications available, and
read these. To graduate from medical school an undergradu-
ate student is cxpected to read a minimum of ~11 161
pages annually. In terms of the numbers of discases and
conditions that have been identified, there are >30 000. In
addition, there are > 15 000 types of medicine it is possible
to prescribe, the number of which continues to increase by
>250 new drugs each year. Given this background, any
doctor who professes that he or she can deal with everything
in all aspects of medicine his or herself is not telling
the truth. It is simply not practical for a single doctor to
attempt to tackle all the new developments in medicine in
addition to the heavy daily workload related to medical
cxaminations.

With regard to how medical care and treatment is practiced
in reality, efforts are being made to collate the results of clin-
ical trials, identify the treatment that would be in the best

interests of the patient and advance diagnosis and treatment
on the basis of results that have been evaluated by experts.
This is what is known as evidence-based medicine (EBM).
What is needed is doctors who seek to work as a member of a
team in closely examining evidence. Years ago medicine was
considered an art, but today it is firmly positioned in the
realms of science. The basis for medical care in the 21st
century is for medical practitioners to share knowledge and
technologies, and to work as a team in providing medical care
that is convincing and effective.

DirFicuLTy FOR PATIENTS IN UNDERSTANDING THE RISKS
oF MEDiCAL TREATMENT

There is another truth that T would like to share with you and
have you understand. All medicine brings with it a certain
element of risk. For example, take the case of a pregnant
mother who came to an obstetrics and gynecology clinic.
Both the mother and the unborn child were dangerously ill
and the doctor was forced to choose which life to save, faced
with the reality that it would be impossible to save both. The
doctor therefore made the difficult decision to save the
mother. What happened after that was that the doctor was
sued by the mother, who wanted to know why the child
could not have been saved as well. Doctors are not gods.
There is no perfect medical trcatment in this world and all
medical care brings with it an element of risk. Just as every-
one’s faces are different, each person will have a different re-
action to even the same medicine. If everyone realized this
fact it is likely that it would help medicine to progress
further. Treatment is something that is decided by the
paticnts themsclves, but there is no treatment that is absolute-
ly guaranteed to work. The current situation is one in which
the treatment is chosen that is deemed to be the best option
based on the results of EBM. I believe that simply by making
patients aware of this reality would help to assuage their
worrics and mistrust in medicine.

However, if patients ask their doctor to select the treatment
for them. the situation becomes more difficult. For example,
take the anti-cancer drug irinotecan hydrochloride. This is a
drug that was developed in Japan, but was ultimately not
used because it was said to cause fatalities in patients.
However, it was considered to be an effective drug overseas
and ultimately was reverse imported to Japan. Although the
side effects of this drug are easily discernible, including diar-
rhea, nausea and hair loss, the effects of the treatment are not
50 casy to detect. No matter how good a doctor may be at
communication skills, it is extremely difficult to promote
understanding among patients about all aspects of medical
care, no matter how long the treatment or how detailed the
explanation. As medicine continues to progress it becomes
ever-more complex and this brings about further gaps in
understanding and perception.

To fully inform patients of the realities of medical care it is
important to promote patient participation in medical associa-
tions and societies, distribute pamphlets and enhance
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awareness through the medium of television. Even after such
cfforts have been made, however, there are still some gaps in
perception and understanding, Medicine is becoming inercas-
ingly specialized and one approach is to use coordinators who
can work to provide information and bridge gaps in under-
standing. Through these approaches alone, however, it will
not be possible to eliminate cancer, The development of treat-
ment methods and drugs that will lead to a cure arc cssential.

A KEY FACTOR THAT WILL BE CRUCIAL IN
THE FUTURE DEVELOPMENT OF
ANTI-CANCER DRUGS AND TREATMENTS IS
THE ASIAN REGION ITSELF

Wiy Now, Wy Asia?

At present, a total of 12.7 million people around the world arc
diagnosed with cancer each year and 7.6 million people die
from cancer. A somewhat surprising fact is that almost half, or
48.1% of cancer diagnoses are in Asia. Furthermore, of all the
people who die from cancer cach year, 53.8% arc from Asia.
The population of Asia is currently rising dramatically and the
proportion of the population over the age of 65 is also increas-
ing rapidly.

A sad fact is that of the people who die from cancer in Asia,
70% are from low- to middle-income countries. According to
the World Health Organization ~40% of these people who
succumbed to cancer could have been saved through early de-
tection and appropriate treatment. This is an issue that we
cannot simply overlook, given that we live in the same Asian
region,

Furthcrmore, medical care guidelines have been created
bascd on the evidence of clinical trials. These guidelines are
in common use and there is also a comprehensive database
available at the National Cancer Institute of the USA, known
as PDQ™ (Physician Data Query). In addition, the National
Comprchensive Cancer Network, a privately run body, also
has guidelines in place. In contrast to the wealth of guidelines
available, there is almost no data that has been gathered from
evidence in Asia.

There are clear ethnic differences when we look at haman
metabolism and the composition of the body. This raises the
question of whether it is advisable to follow guidelines that
have been created based on evidence gathered overseas, pre-
dominantly in Europe and North America. There are clear
ethnic differences in the response to drugs, which is influ-
enced significantly by differences in the genome sequence.
The question we face is why China, the ROK and other coun-
tries in Asia are not accumulating evidence-based data?

Unless efforts are made to implement and accumulate data
from clinical research, it is impossible to say with any cer-
tainty that we are truly providing the best treatment to patients.
in actual fact, in Japan clinical trials have not been implemen-
ted thoroughly and this is something that we must reflect on.
We have reached a point in time where we must clarify
through science what the best treatment is.

Jpn J Clin Oncol 201444 (Supplement 1) i35

CANCER PHARMACOETHNICITY: CANCER AND ETHNIC DIFFERENCES

A great deal of rescarch, both basic and clinical, is being
implemented concerning cthnic differences in response to
anti-cancer drugs. There are various factors that affect such
ethnic differences, including differences in the living environ-
ment, the actual differences in medical care from region to
region and the interaction between various drugs. However,
the single largest factor is said to be differences in genetics
and genomic information. This is not an attempt to highlight
ethnic differences merely for their own sake, but rather an
attempt by the medical sector to provide the best treatment for
the patient, by developing novel drugs and treatment methods
that take into account such differences.

One of the well-known drugs that is recognized as present-
ing a different response depending on ethnicity is Iressa
(Gefitinib). This was seen as an effective drug in Japan and its
use spread rapidly, but it caused interstitial lung disease and
acute lung injurics which resulted in the deaths of many
patients. These symptoms had not been witnessed in clinical
trials implemented in Europe and North America. In actual
fact it was recognized as a highly effective drug. However, as
the data from use in Europe and North America was signifi-
cantly different from the data gained in Japan, the pharma-
ccutical companies found themselves in a quandary. It was
later found to be particularly effective in treating adenocarcin-
oma in Asian women who had never smoked, and mutations
were detected in the cells that were targeted by Iressa in these
people. In other words, it became clear that differences among
people and cancers have their origins in genomic information.
TS1 is another example of a drug where responses vary
according to ethnic differences.

BENEFITS OF MEDICAL TREATMENT IN ASIA

We are now in the era of molecular targeted therapies. These
therapics seck out targets that are only found in cancer cells
and not in normal healthy cells, and by controlling the cancer
cells the therapy causes them eventually to die. Work is con-
centrated on identifying such molecules and creating drugs to
treat them. In theory such molecular-targeted therapies will
have the c¢ffect of causing only cancer cells to dic and leaving
healthy cells unaffected, also without the disadvantage of side
effects. As the targets are clearly understood it is also pre-
dicted that targeted therapies can be tailored to meet the needs
of individual patients, further boosting effectiveness. This pre-
sents the possibility that in the future it will be possible for in-
dividual paticnts to benefit from effective and safe treatment
that is designed specifically for them.

How long will it take until drugs are able to target cancer ef-
fectively? The answer is that it will take a good deal of time. It
generally takes between 10 and 15 years to discover promising
sceds at the basic rescarch stage. From then it takes between 3
and § years to create a usable drug. Clinical trials then require
between 3 and 7 years to complete. Only | in 30 000 drug
agents prove to be successful. However, the infrastructure and
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foundation for creating anti-cancer drugs are still undeveloped
in Asia, with the exception of Japan. It is said that it costs
between 10 and 20 billion yen to develop a new drug in Japan
and 50 billion yen in the USA. The question is whether such
processes should remain in their current form and whether we
should do something to address this issue?

What is the current situation in Japan with regard to drug
development? In the USA approximately half of all the seeds
for new drugs originate in universities or venture companies
affiliated to universities. However, in Japan university-
originated seeds are virtually non-existent. Although it is said
that it costs between 10 and 50 billion yen to develop a single
drug, the annual research budget for translational rescarch in
Japan is one-tenth of that figure. To cure cancer it is essential
for the government and other research organizations to work
together in close cooperation.

EFFoRTS BY THE JAPAN SOCIETY OF CLINICAL ONCOLOGY

Against the backdrop of the current situation in Japan, I would
now like to discuss some of the efforts that are being made to
create solutions. Last year [ presided over the 49th Annual
Meeting of the Japan Society of Clinical Oncology (JSCO)
and specialists from around the world came to Japan to
discuss future policies and approaches. Prior to the opening of
the society’s annual meeting the United Nations had decided
to raise cancer on the global health agenda as a common chal-
lenge for the entire world and the JSCO expressed its support
for the political declaration issued by the United Nations. As
it would have little meaning merely to announce that Asia
would be created as the world’s third pole, deliberations have
begun on how to create a new joint body for research and de-
velopment and new support structures in Asia. These struc-
tures would seek to promote and support clinical research in
Asia and find evidence and collect data that would help in the
creation of new drugs. At the same time as developing clinical
research, which is currently being advanced by ~10000
people in Asia, efforts will be made to collect genetic infor-
mation and create a data center that will help to bring informa-
tion together for the purpose of developing new drugs and
treatments.

The aim is also to bring together people from various re-
search groups who are involved in research into different
types of cancer and advance research together in cooperation.
If pharmaceutical companies also wish to engage in activities
to evaluate drugs and treatments in the Asian context, we will
seek their involvement and promote joint research. Alrcady
companies have demonstrated a desire to become involved in
research relating to pediatric and gynecologic cancers. The ul-
timate aim is to formulate medical care guidelines for all
areas. The aim is to create guidelines that are based on scien-
tific evidence and offer the best, or at least better, treatment
methods for patients in Asia.

Although Japan shares a sad history with China and the
Republic of Korea (ROK), as we look to the future we should
aim not to compete, but to work together in closc cooperation
in developing cancer treatments. Japan will not be the leader
of Asia forever. Partnership with Asia is now the key phrase
that we should concentrate on. As an initial step I believe that
we should start by considering East Asia in regional terms,
rather than being defined by national borders.

DISCUSSION

Akaza:  'would like to ask about the efforts to ensure even distribution of
cancer treatment around the nation and whether this is a mistaken course of
action. In the case of China and the ROK, there are extremely large cancer
centers situated in Beijing and Seoul, respectively, where 2000-3000 patients
come [rom around the country. These large centers offer the very latest wreat-
ments at a very high standard, and their size means that it is also possible to
engage in clinical trials in one integrated location. However, in the case of
Japan, the policy of ensuring even distribution around the country means that
all hospitals must ensure that patients can receive the same treatment wherever
they reside, resulting in energy and resources being dispersed and fragmented.

Nishiyama;  With regard 1o that point, it could be said that Japon has adopted
a more ‘communist” approach than China, When the term *even distribution”
is used it gives the impression that all paticnts can receive the same good
standard of treatment. However, there is little meaning in forcing through a
policy that stipulates that hospitals in Okinawa and Akita Prefectures (on op-
posite sides of the country), for example, must provide identical functions and
treatment. The reason for this is because the mortality rate in Okinawa is ex-
tremely low, but in Akita it is extremely high. The types of cancer that are
most prevalent also differ from region to region. If the policy of cven distribu-
tion aims to make every region identical and the outcomes in each region also
identical, then it is a misguided policy. [ believe that in the second five-year
basic plan for cancer control it will be necessary (o place greater emphasis on
responding to such regional characteristics. It will be necessary to incorporate
a new cornerstone to the policy, which allows for concentration of functions
for some treatments and decentralization and dispersal for others, While a
bottom-up approach is naturally important in medical treatment, it is also ne-
cessary to gain specialist input that is capable of taking into consideration
future developments.

Q- I'found your critique of the frontlines of medical treatment most thouglt
provoking. There is also a history of cooperation among Asian countries,
which was born more than a century ago, in an attempt to catch-up with and
surpass the West.

Nishivama: I may have spoken about partnership and cooperation in Asia,
but what [ am not saying is that we should compete with Western countries.
Rather [ think we should work together and engage in mutual cooperation,
based on our respective biological backgrounds.

Q: Towhat degree is the bottom-up approach of “even distribution” of treat-
ment going to be advanced? In China there are still regions where economic
development is lagging and it would be difficult to ensure ‘even distribution’
in such areas.

Akoza:  [ihink that it is important to create ‘bottom-up’-oriented guidelines.
The question is how such guidelines could be impl ted in Asia. We must
highlight our own national situations and demonstrate an ideal format for
medical treatment to the world, but whether that is feasible or not is another
issue.

Nishivama: We have not done anything in this direction to date. I believe
that at some point in the future the situation in China will probably change
very quickly. There are currently disparities that are beyond our imagination.
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@:  There arc many medical problems facing China at the moment, but
which do you think is the most significant?

Nishivama: Tt was onee the case in China that there were hardly any people
who had received a systematic medical education. The issue of medical care
will be flagged in the future as a sacial issue, but in order for progress ta be
made it will be necessary for the medical health insurance system in China to
change.

Jpn J Clin Oncol 2014;44(Supplement 1) i37

Akaza:  There are no major medical associations and socictics discussing
such issues at the moment and so this Jecture has presented a good opportunity
1o identify vartous issues, which have not been covered to date,
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Objective: The aim of this study was to determine the efficacy and toxicity of oral
administration of tegafur-uracil (UFT) at a high dose, 600 mg/day, based on the tegafur

dose, against uterine cervical cancer.

Methods: This study consisted of a retrospective analysis. From April 1986 to Mar

1997, 309 patients with uterine cervical cancer were registered. Oral UFT was
administered to 162 patients for maintenance therapy after an initial treatment (tt

group). The other 147 patients were not treated with UFT (the control gr 1

survival rate was calculated for both groups and statistically analyzedusing the log-rank

d in'cases that were treated concomitantly or

he most frequent side effects were nausea/vomiting

wvords: Follow-up studies; Maintenance chemotherapy; Survival rate; Tegafur;

Uterine cervical neoplasms
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INTRODUCTION

Cervical cancer is the third most common cancer in women worldwide. There are

approximately 530,000 new cases and 275,000 associated deaths each year [1]. In advanced

uterine cervical cancer, the addition of chemotherapy to external pelvic radiation has be

tegafur and uracil in a fixed 1:4 molar ratio. Tegafur is an oral prodrug of 5-FU and is slowly

metabolized by cytochr P450 to 5-FU [2-4]. Uracil competitively inhibits

dihydropytimidi hydrogenase (DPD), which results in increased and sustained plasma and

a surviva] benefit of adjuvant UFT treatment for lung, gastric, colorectal, and breast cancer [5-

11]. In early-stage uterine cervical cancer, oral 5-FU after surgery with radiotherapy appears to

be uscful for patients who have some risk factors but not for those with pelvic lymph node

3
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metastases [12]. However, the extent of impact of adjuvant treatment with oral UFT on patients
with advanced cervical cancer remains unclear. Although the amount of UFT per day was high

in the above-described trial, it was standardized at 300 to 400 mg/day for adjuvant therapy c

advanced cervical cancer. It remains unclear whether the high dose of this oral compound wil

become tolerable with infrequent observation of toxic effects and result in a significa
improvement in the survival rate.

This study was conducted to determine the efficacy and toxicit§‘o adjuvant and maintenance
therapy with oral administration of UFT at a high dose, 600 mg/day;based on the tegafur dose,

against uterine cervical cancer.

MATERIALS AND METHODS

1. Study design

This retrospecti

onfirmed primary uterine cervical carcinoma; International Federation of Gynecology and
Obstetrics (1988 FIGO) stages Ib to IV; performance status of O to 2; adequate bone marrow,
renal, and hepatic function as evidenced by a white blood cell count >3,000 cells/pL, platelet

count >100,000 cells/uL, scrum creatinine level <2.0 mg/dL, blood urca nitrogen (BUN) level

4
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<30 mg/dL, serum bilirubin level <1.5 mg/dL, and serum aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) levels <2 times the normal limit; and no serious complicated

illness such as renal hepatic, cardiac, or pulmonary disease. Patients also could not have

previously received any biochemical modulation.

adiotherapy and radical surgery; and 14 (8.6%) and six (4.1%) received a combination of
surgery, radiotherapy, and chemotherapy, respectively. Postoperative pelvic radiotherapy was

advocated for patients with pelvic lymph node metastasis, deep stromal invasion, and
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parametrial invasion. Toxicity was recorded by grade according to the National Cancer Institute

Common Toxicity Criteria ver. 2.0. Monthly complete blood counts, including white blood cell,

red blood cell, and platelet counts, were performed to assess myelosuppression. A complete:

chemistry panel, including serum creatinine, BUN, bilirubin, AST, and ALT leyels, w

obtained. The UFT treatment was continucd for up to 2 years until side effects became

intolerable. In some cases, the dose was reduced from 600 mg/day to 300 to 400 mg/day when
side effects were beyond control. Severe (grade 3/4) toxicity related to chemotherapy resulted in

dose reduction.

2. Statistical analysis

Survival was estimated as the time of study entry until death as a result of any cancer.

Progression-free surviyal wai incd as the time from study entry to the initial observation of

disease progression ordeath as a result of any cancer. The survival rate was statistically

log-rank test. No patients were lost to follow-up in this study. Each patient
as followed until death or is alive with the discase status being known. This study was
pproved by the Institutional Review Board of Kumamoto University (Japan).

£

RESULTS
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The patient characteristics of the two groups are listed in Table 1. The median follow-up

period was 52 months (range, 1 to 119 months). The patient characteristics, including

background factors such as age, FIGO clinical stage, histological type, and therapeutic modality,

. ygpplementary Fig. 1B). The patients who were treated concomitantly or previously by
radiotherapy tended to have a favorable prognosis (p=0.068) (Table 2, Supplementary Fig.

1C). However, the difference in the disease-free survival rates was not statistically significant -

~1
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(Supplementary Table 1, Fig. 1B).

Next, we investigated the effect of long-term oral administration of UFT in the patients with

cervical cancer. Among the UFT-treated patients, those who received the drug for 290 daysthad

significantly higher overall and disease-free survival rates than those who received the d
<90 days (p=0.001) (Supplementary Tables 2, 3, Fig. 2A, B). Long-term oral

UFT in patients with cervical cancer was associated with a decreased risk of recurrence and

death. There was a significant difference in survival with the stag Vai) tients (57.1% in the

patients who received the drug for =90 days vs. 17.1% in the patients who received the drug for

<90 days) (Supplementary Table 2). The difference in:survival was significant in the patients

with squamous cell carcinoma (81.0% e aticrits who received the drug for 290 days vs.

59.6% in the patients who received the drug:for <90 days) (Supplementary Table 2). In the

patients treated by radiotherapy, the overall survival rate was 74.9% for the long-term

2. Toxicity

In total, 139 of the 162 patients enrolled in the UFT group were assessable for toxicity. Fifty-
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six patients (40.3%) showed >1 adverse reactions; overall, high-grade toxicities were

infrequently observed. The toxicities are summarized according to the worst grade per patient

for all treatment courses in Table 3. Nausea and vomiting (17/139, 12.2%), appetite loss

(14/139, 10.1%), leukopenia/nentropenia (8/139, 5.8%), elevation of serum traggamin

DISCUSSION

This is the first repol investigate.the cfficacy of oral administration of a high dose (600

ne particular limitation of this study warrants mention. Owing to its small sample size, this
study did not have sufficicntly statistical power to demonstrate the ctfect of UFT treatment in

uterine cervical cancer patients. However, the overall survival rate was significantly higher in
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the UFT group than in the control group. This difference might indicate the possibility of using
UFT as a treatment option in uterine cervical cancer paticnts.

DPD is the initial rate-limiting enzyme in the catabolism of 5-FU and plays a critical role’in

regulating the availability of 5-FU for anabolism. In the treatment of’ advanced}g/o]ore{ ¢
cancer, orally administered prodrugs of 5-FU were introduced as DPD inhibitory
fluoropyrimidine drugs, including UFT. UFT can maintain a higher 5-FU plasma lével' fora
longer period through the inhibition of 5-FU degradation [2-4,1§

Adjuvant chemotherapy can offer clinical benefi eiving primary radiation
therapy because 5-FU is a radiation sensitizer. Theoreti VHy, possible mechanisms such as the
s;yn hronization, recruitment of nonproliferating

inhibition of repair of radiation damage, ¢

cells into the cell cycle, and reduction of the hypoxic fraction are promoted. In this study, we

showed that the prognosis Was favorablc in the UFT group that was treated concomitantly or

previously by radiotherapy. Compared with continuous infusion of 5-FU and capecitabine, the

combination of UFT and radiotherapy has several clinical benefits. Chemoradiotherapy that
ncludes'UET is efficacious against solid tumors, including those in head and neck cancer [14]
and non-small cell lung cancer [15]. Recently, in the treatment of resectable rectal cancer,

preoperative chemoradiotherapy consisting of UFT with Ieucovorin plus radiothcrapy was well

tolerated and effective, and it represents a convenient alternative to 5-FU-based

10
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chemoradiotherapy [16]. This study showed a correlation between the potential role of UFT and

radiotherapy in uterine cervical cancer. There are some studies to evaluate the effect of adjuvant

uterine cervical cancer.

The effect of UFT has been suggested to be influenced

antiangiogenesis,_and antivasculogenesis. In this study, patients who received UFT

ministration for 290 days had significantly higher survival and disease-free rates than those

o received the drug for <90 days. Long-term administration of UFT after primary treatment

can be a key factor for improving the prognosis in uterine cervical cancer.

Our study suggested that high-dose oral UFT maintenance treatment might prolong the

11
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disease-free survival and overall survival of patients with uterine cervical cancer. However,

adverse cvents are likely to be more frequently observed in patients treated with high-dose UFT

(600 mg/day) than in those treated with low-dose UFT (300 to 400 mg/day). Although

ion: by mou}h'beyon<i 90

and most of these patients were not able to continue self-administ

days. Recently, a weekday-on/weekend-off oral UFT schedule has.been frequently proposed as

outpatient adjuvant chemotherapy with good tolerabi

Future studies that investigate new treatment schedules should be considered to reduce the

frequency of nausca/vomiting and, 1 f appetite while achieving an excellent ratc of

compliance in self-administeting high-dose. UFT therapy. High-dose UFT oral administration

provides a springbo which we expeet to launch better adjuvant and maintenance

cervical cancer. Our present regimen is a potentially attractive

chemotherapy

alternative to palliative treatments for recurrent and incurable cervical cancer.
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