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B. Preface-1 Clinical Handbook of Lung Cancer

Preface

Lung cancer is the most common malignant tumor in the world
today. The incidence and mortality of lung cancer has shown signifi-
cant increase in industrial countries in the last 20 years. In terms of
geography, the highest incidence in males was seen in Eastern
Europe (78.9/100 000 population), while for females in North America
(32.9/100 000). The highest mortality in males was seen in Hungary
(84.0/100 000) and in the United States in females (26.3/100000).
Lung cancer should therefore be the primary object of prophylaxis
and treatment among all the different kinds of malignant tumors.

The Clinical Handbook of Lung Cancer is an extremely
useful clinical handbook for those setting out to treat this tragic disease.
It should contribute to the early detection, early diagnosis and early
treatment of this disease, all of which are necessary in order to
increase 5-year survival rate.

The Editor-in-chief, Professor Huai-Shen Wu, is not only a
respected senior thoracic surgeon and oncologist, he is also the son of
my late friend Professor Shang-Fang Wu, who was also an extremely
famous thoracic surgeon and oncologist not only in his native China
but also throughout the world. Professor Huai-Shen Wu worked with
my staffs in 1987 in Tokyo Medical College Hospital, and there was
excellent interchange of information and teaching between them. In
1996, Professor Huai-Shen Wu published the LUNG Principle for
the surgical treatment of lung cancer and I feel that this viewpoint is
correct. [ am sure that Professor Wu will continue to make even more

contributions in Macau.

Professor Emeritus Yoshihiro Hayata, M.D.,Ph.D.,FRCS (Eng.)
President, 2000 World Conference on Lung Cancer
Past President, IASLC, 21st July, 2001
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C. Preface-2 Clinical Handbook of Lung Cancer

Author’s Preface

Cancer is different from AIDS and other infectious diseases that
can’t be controlled by life style or action of human life. Early detec-
tion and radical treatment of cancer are still difficult now.

During the twentieth century, cancer research indicated that can-
cer was related with eight major factors, i.e. (1) Human ageing; (2)
Life style; (3) Psychogenic factor; (4) Hereditary factor; (5) National-
ity and sex; (6) Geography and climate; (7) Environmental pollution;
(8) Other diseases. Lung cancer is the number one killer in malignant
tumors. In the last thirty years, the mortality of lung cancer is the first
one in all leading malignant tumors in the world; the incidence also is
increasing. In 2000, DSEC noted that Macau population was 437 903 (
47.3% male, 52.7% female ), the mortality of lung cancer were 22.4/
100 000 population ( 29.9/100 000 in male, 14.7/100 00 in female ).

The aim of compilation the Clinical Handbook of Lung Can-
cer is concise, practical with Chinese-English bilingual for young
doctors. They can use this handbook easily to understand new
knowledge, early diagnosis and reasonable treatment, to improve the
life quality and extend the survival period for patients with lung cancer.

By the end of twentieth century, tumor-related genes (e.g. tumor
suppressor genes, antitumor genes) have been discovered, human being
had grasped the outline of tumors. We believe that diagnosis and treat-
ment of lung cancer and all malignant tumors will hopefully be captured
and cured in twenty-first century.

Finally, I would like to thanks my teacher, Professor Emeritus
Yoshihiro Hayata for the preface; to thanks supporter by Department
of Health of Macau, and all domestic and macau contributors. I
welcome any comments and criticisms regarding this handbook.

Y .2

N
Huai-Shen WU, MD, FCCP
Shanghai Chest Hospital & CHCSJ Hospital of Macau
Ist September, 2001 Macau
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1. Oncogenesis Clinical Handbook of Lung Cancer

1. The New Concepts of Oncogenesis
and Development of Lung Cancer

Dr. ZHOU Qing-Hua

Lung cancer, which was very rare at the beginning of the
20th century, is now the most frequent malignant tumor in the
world. Consequently, lung cancer will remain a major cause of
worldwide cancer death among both men and women in the 21st
century. Despite advances in surgical and radiotherapeutic techniques
and new chemotherapeutic agents, the 5-year survival of 15%
has not improved significantly!l. It has been known that lung
cancer is caused by exposure to carcinogens in tobacco smoke is
ungestionable. About 85%~90% of lung cancer patients are smok-
ers'?. Inherited predisposion may, however, be an important com-
ponent in the oncogenesis and development of lung cancer, since
fewer than 20% of smokers will develop lung cancer in their
lifetime. Tremendous advances in the knowledge of lung cancer
molecular biology have resulted in an appreciation of two new
concepts critical to the carcinogenesis and progression of lung
cancer: multistage carcinogenesis and field cancerization. In
addition, each stage of the carcinogenesis and development of
lung cancer is involved in lung cancer related-genes, which is
also regulated by multigenes. Further understanding of these
concepts should lead to identification of rational targets for preventive
interventions and reversion therapy of lung cancer.

1.1 Multistage carcinogenesis of lung cancer
Carcinogenesis of lung cancer has become recognized as
process involving an irreversible initiation phase, a reversible
promotion phase, and finally an irreversible phase. Initiation is
characterized by interaction of a carcinogen or procarcinogen
with DNA to produce an irreversible alteration of cellular DNA.
This initiation event may induce proliferation on the epithelial
surface that may result in atypia. This atypia, in conjunction with
a hyperproliferative epithelial lesion, may yield a recognizable
precancerous lesion. This phase is characterized as promotion,
and ongoing proliferation may occur. In a chronically proliferating

2.
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1. Oncogenesis Clinical Handbook of Lung Cancer

epithelium, further action by a promoting agent can result in
malignant transformation resulting in frank carcinoma. Promoters
act to increase metabolic turnover and are marked by increased
proliferation and cellular disorganization. Further progression
results in the development of the capacity of the tumor to invade
and metastasize. Characterization of this process has resulted in
the understanding that while initiation is a rapid irreversible stage,
promotion and progression involve multiple genetic events that
occur over decades'.

1.1.1 Initiation

At present, it has been known that multiple agents were implicated
in the process of carcinogenesis. Complete carcinogens are a class of
compounds that are capable of both initiation and promotion. The
early steps of carcinogenesis are characterized by multiple genetic
events, including gene mutation, deletion, amplification, translocation,
and mitotic recombination. These changes are associated with a clonal
evolution of epithelial neoplastic transformation. Both oncogenes and
tumor suppressor genes play an important role in the initiation
process of lung cancer. Cellular oncogenes may arise as activated
version of normal cellular growth-promoting agents, or
protooncogenes. Activation may occur through changes in the structure
of encoded proteins or deregulation of amount of such proteins. Some
oncogenes and their protein products may disrupt steps in the
pathways that may be response to mitogenic growth factors. As a
result these pathways may be activated in the absence of normal growth
factors. Genetic dysregulation can stimulate growth factor release
exemplified by the activity of autocrine growth factors on tumor cells.
Autocrine behavior is also demonstrated by constitutive activation of
several growth factor genes by cells transformed by ras. Overexpression
of these genes may cause ligand-independent receptor activation that
leads to cell transformation and may contribute to the development of
non-small cell lung cancer.

Tumor suppressor genes are believed to regulate proliferation
in normal cells. Normal growth control is lost when these genes are
inactivated. Several tumor suppressor genes have been linked to
hereditary cancers. The first such discovery was in the hereditary
retinoblastoma with an inherited deletion of the Rb gene on the long
arm of chromosome 13. The Rb gene has also been found to be deleted in

4-
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