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Reappraisal of the present situation in prevention
and control of lung cancer*

A WHO MEETING

Lung cancer is a significant health problem in developed countries and is rapidly
becoming a problem in developing countries. This report reviews the available infor-
mation on the epidemiology, pathology, diagnosis, therapy, early detection and
primary prevention of lung cancer. Minimum essential diagnostic and therapeutic
procedures are proposed. Priority approaches to the implementation of lung cancer
prevention programmes and research activities are outlined.

Lung cancer is the leading cause of cancer deaths in many developed countries and may
soon achieve that dubious distinction in many developing countries. At present, it is the
leading cause of cancer mortality among males in Australia, Austria, Belgium, Bulgaria,
Cuba, Czechoslovakia, Denmark, Egypt, Finland, France, German Democratic Republic,
Federal Republic of Germany, Greece, Hong Kong, Hungary, Ireland, Israel, Italy,
Luxembourg, Netherlands, New Zealand, Philippines, Poland, Romania, Singapore,
Switzerland, Thailand, United Kingdom, USA, Uruguay, Yugoslavia, and Zimbabwe
(Bulawayo). Many other countries, including Japan, will join the list within a decade if
current trends in lung cancer mortality continue. Furthermore, in many countries the
incidence of lung cancer is at present increasing more in females than in males.

Should the present emphasis in developed countries on the use of high technology for
cancer diagnosis and treatment lead to spectacular benefits, then these measures should
receive worldwide endorsement. However, if the gains are only marginal, then caution
should be exercised in the allocation of scarce resources, and diagnostic and therapeutic
techniques which are both efficient and effective should be sought.
About 80-900/o of all cases of lung cancer in developed countries are caused by tobacco

-chiefly by the smoking of manufactured cigarettes. The harmful effects of tobacco
smoking have been discussed extensively and WHO Expert Committees have already made
important recommendations regarding control of the smoking problem (1, 2). This article

* This article is based on the report of a WHO meeting held in Geneva in November 1981. Interested persons and organizations
are invited to send in comments on this article, as well as requests for reprints, to: Chief, Cancer Unit, World Health Organization,
1211 Geneva 27, Switzerland. A French translation of this article will appear in a later issue of the Bulletin.

A full list of participants in the meeting is given on pages 818-819.
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reviews the current information on lung cancer diagnosis and therapy and on the im-
plementation of prevention activities.

EPIDEMIOLOGY

The risk of lung cancer has increased in recent years in most countries of the world. In
those countries in which epidemiological studies have been conducted, the risk is
particularly high among cigarette smokers (3) and a clear-cut dose-response relationship
has been observed. Further, the risk has been found to be greater among those who started
smoking at a young age and among those who smoke "high-yield" cigarettes (4, 5). The
association with smoking is strongest for the squamous (epidermoid) and small-cell types
of the disease.
An increased risk of lung cancer has also been observed among individuals exposed to

occupational and environmental carcinogens such as asbestos dust and radiation. This risk
is enhanced by cigarette smoking.
The risk of lung cancer appears to be increased among those who are highly exposed to

passive smoking or "side-stream" smoke.
Several years after cessation of smoking, the risk of lung cancer approaches that of the

non-smoker. Certain dietary measures, such as the daily intake of green and yellow
vegetables (rich in ,B-carotene) have also been observed to lower the risk.

PATHOLOGY

A pathological classification of bronchogenic carcinoma that discriminates between
small-cell and non-small-cell cancers is essential and should be based upon WHO criteria
(6). Further subdivision of non-small-cell cancers into one of the three other major cell
types (squamous cell (epidermoid) carcinoma, adenocarcinoma, or large-cell carcinoma)
or into well, moderately, or poorly differentiated categories may have prognostic impli-
cations but is not considered essential for selecting primary treatment.

Cytology should not be exclusively relied upon for histological typing unless a trained
cytologist is available. The histological diagnosis should be based upon tissue biopsy and
confirmed by examination of the entire specimen, where this has been surgically
removed.

DIAGNOSIS AND THERAPY

This section summarizes the consensus regarding diagnostic tests and treatment to be
used by physicians working in a non-investigative setting. While they may be termed
"minimum essential" procedures, there is no guarantee that even these can be provided for
every patient through existing health care systems.

Full use should be made of available resources. However, if additional diagnostic studies
and treatment (beyond these "minimum essential" procedures) are applied, the patient
may not benefit proportionally to the increased costs and risks.

This determination of the "minimum essential" procedures by consensus is based upon
evaluation of currently available scientific literature. The participants at the meeting
stressed the need, during this evaluation, for well documented and controlled investi-
gations whenever clear conclusions were not available from uncontrolled investigations.
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Small-cell carcinoma

Staging of small-cell carcinoma

The following minimal investigations are recommended:

(i) history and physical examination;
(ii) chest X-ray film;
(iii) renal function tests;
(iv) liver function tests.

The following tests may assist in the definition of "limited" or "extensive" disease,
which has prognostic implications and may influence treatment:

(i) scans of bone and brain (even if the patient is asymptomatic);
(ii) bone marrow aspirate and biopsy.

CAT scans (computerized axial tomography) are not felt to be necessary in these investi-
gations.

Therapy of small-cell carcinoma

Small-cell carcinoma is now recognized as a specific entity among the various types of
lung cancer (7). It has its own biological characteristics. In the majority of cases, small-cell
cancer is already a systemic disease at the time of diagnosis. Accordingly, the main mode of
treatment is systemic and consists of combination chemotherapy. Ten years ago the
survival at two years was less than 2 Vo, compared to 8-10O7o today. For untreated patients,
the median survival is 2-3 months, compared to 10-14 months for patients receiving
combination chemotherapy.
The most active cytostatic agents include cyclophosphamide, etoposide (VP-16-213),

doxorubicin (adriamycin), vincristine, lomustine (CCNU) and methotrexate. Most treat-
ment schedules now include three or four of these drugs. It has been demonstrated in
controlled clinical trials that treatment with a combination of three or four drugs is
superior to treatment with a single agent.
Chemotherapy should be administered by trained personnel. Drug dosage should be

chosen to produce moderate haematologic toxicity in order to ensure an optimal thera-
peutic response. Other toxic manifestations may occur, depending upon the nature of the
drugs employed. Response to treatment is usually associated with prolonged maintenance
of both activity ("performance status") and comfort ("quality of life"), or a considerable
improvement in these respects. Usually this treatment does not require hospitalization.

If progression of the disease is noted within two months of treatment, the initial drug
combination should be discontinued. Second-line chemotherapy is usually unsuccessful.
However, if the patient responds to the initial treatment, it should be maintained for at
least six months. There is not yet sufficient information to establish an upper limit beyond
six months for the duration of treatment.

Radiotherapy, which has been used in the past as a single treatment, usually produces a
tumour response. Yet, at present, there are no unequivocal data that demonstrate improve-
ment in survival when radiotherapy is given to patients with disease confined to one
hemithorax.

Recent improvements in combination chemotherapy pose the question of the need for
concomitant radiotherapy. Current data from a limited number of studies suggest no
advantage in short-term survival resulting from addition of radiotherapy. But it should be
stressed that improvement in local control has yet to be evaluated with respect to long-term
survival. The energy of megavoltage irradiation is of lesser importance than the precision

811



A WHO MEETING

with which the target volume of tumour is defined. If combined chemo- and radiotherapy
is used, an increase in toxicity can be anticipated.

There are considerable data indicating that the use of prophylactic cranial irradiation
(PCI) reduces the incidence of cranial metastases. However, several controlled trials have
also shown that PCI does not alter the overall short-term survival.
The survival of patients depends upon various prognostic factors, including especially

the extent of the disease and the performance status at the initial diagnosis.

Non-small-cell carcinoma (includes squamous cell carcinoma, adenocarcinoma and large-
cell carcinoma)

Staging of non-small-cell carcinoma

The following minimal investigations are recommended:

(i) history and physical examination;
(ii) chest X-ray film;
(iii) mediastinoscopy, especially for central lesions;
(iv) liver function tests;
(v) scans of bone or brain should be carried out if abnormalities are detected in the history

or on physical examination (e.g., history suggesting brain metastases), or on laboratory
investigation;

(vi) pulmonary arteriography may be helpful in special circumstances.

The following additional investigations are recommended to assess resectability:

(i) pulmonary function tests;
(ii) electrocardiogram;
(iii) haemogram.

Therapy of resectable non-small-cell carcinoma

Surgical treatment is the preferred form of therapy for non-small-cell lung cancer,
provided the tumour is resectable (that is, all apparent cancer can be removed) and the
patient is medically fit and accepts operation. So-called "palliative" resection is not recom-
mended as a routine procedure.

If possible, resection should be performed by a trained thoracic surgeon in a unit
specially created and equipped for thoracic surgery. Prior to surgery, a careful evaluation
of the patient should be carried out by a multidisciplinary team. At present, adjuvant treat-
ment (such as post-operative irradiation or chemotherapy or immunotherapy) is not
recommended.
Although they are not essential for decisions concerning primary treatment, specimens

of the tumour, the margin of resection, the pleural fluid, and intrapulmonary, hilar and
mediastinal lymph nodes should be obtained and submitted for pathological examination.
This enables assessment of the completeness of resection and determination of the cell type
of the tumour. Additional prognostic information can be obtained by TNM staging (indi-
cating primary tumour, regional nodes and metastases), according to either the classifi-
cation of the International Union Against Cancer (UICC) (8) or the American Joint
Committee's system (9).

Therapy of unresectable non-small-cell carcinoma

Patients who for medical reasons cannot tolerate surgery despite having resectable
tumours may be considered for potentially "curative" radiotherapy. Further research on
this mode of therapy is needed.
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For patients with disease confined to one lung with regional extension but who are
deemed inoperable, there are no unequivocal data supporting the value of radiotherapy as
"curative" treatment. It is recognized that in some studies there have been long-term
survivals following radiotherapy. However, in the absence of controlled clinical trials, it is
uncertain that these were due to the irradiation.

It is conceivable that one or more of the currently utilized combination chemothera-
peutic regimens is in fact beneficial to both the quality and duration of survival. Yet it still
remains to be proved that any chemotherapy is superior to supportive care, or produces an
effect independent of the effect of the strong prognostic factors in this disease.

There is no scientific evidence at present to indicate that immunotherapy is of any
benefit, and it is not recommended.

All cell types

Symptomatic palliative therapy/after-care
Radiotherapy is the preferred method for palliation in all cell types. For small-cell

carcinoma, combination chemotherapy may be equally effective, except for treatment of
central nervous system (CNS) metastases, for which radiation is preferred. For inoperable
disease in which a complete response has been achieved and therapy suspended, intensive
monitoring for disease recurrence is probably unnecessary, since second-line treatments are
of limited efficacy.

In summary, there is universal agreement that the results of existing therapies for lung
cancer are far from satisfactory and that research into better treatment must continue.

EARLY DETECTION
(Secondary prevention)

At present there are only two procedures capable of detecting presymptomatic, early-
stage, potentially curable lung cancer. These are the chest radiograph and the sputum
cytology test. The two procedures complement one another. Chest radiography is best for
detecting peripheral cancers and central cancers of the small-cell type. Sputum cytology is
best for identifying radiographically inapparent, "occult", squamous cancers of the
larger, centrally-located bronchi.
Randomized controlled trials of screening for early-stage lung cancer by these modalities

are currently being conducted in the USA. These trials have demonstrated that the disease
can be detected at a less extensive stage by screening. Screening also results in a greater
proportion of resectable tumours. But screening for early-stage lung cancer is less attrac-
tive, more expensive, and appears to have less potential for reducing mortality than
primary prevention (10, 11). Therefore, screening for early-stage lung cancer is not
recommended as a routine public health policy.

Until screening by radiography and cytology (or other diagnostic modalities) can be
proved to prolong life and to improve its quality, programmes of screening for early-stage
lung cancer should be confined to well-designed, controlled trials. Such trials should be
limited to high-risk groups, including chronic excessive smokers of cigarettes and workers
engaged in hazardous occupations (asbestos workers, uranium miners, etc.). There should
be provision for analysis of the results of these trials. Facilities should also be available for
further diagnostic evaluation and appropriate treatment of patients in whom lung cancer is
detected.
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PRIMARY PREVENTION

Rationale and goal

As previously noted, efforts to find effective treatment for lung cancer have met with
only limited success. Programmes for detection of early-stage lung cancer have thus far
failed to appreciably reduce mortality from the disease. The only remaining approach to
lung cancer control is implementation of programmes aimed at primary prevention. It is
known that in countries where cigarette smoking has become popular, more than 80% of
lung cancer can be attributed to smoking. When occupational or environmental exposures
to asbestos or to other carcinogens are added to smoking, the risk of lung cancer becomes
even greater. If the smoking pandemic could be controlled, most lung cancers could be
eliminated. Further, there is probably nothing that can be done today that would have a
larger impact-not only on cancer incidence but also on cardiovascular diseases and
chronic lung diseases-than being able to eliminate tobacco smoking.
Although research efforts aimed at finding a cure for lung cancer should continue,

primary prevention merits greater attention and a greater share of the resources than at
present. The ultimate goal is the eradication of lung cancer.

National programmes for primary prevention of lung cancer

Current experiences
The variety of ongoing activities for lung cancer control in selected countries (such as

Austria, China, Egypt, Japan, Sweden and the United Kingdom) were reviewed. In most
countries, smoking control programmes are given high priority. The mortality of lung
cancer is still on the increase in many countries and great improvements in prevention,
detection and therapy of the disease are needed to curb the existing trend.

It is well known, from the study on British doctors (12), that widespread cessation of
smoking in this group was followed by a reduction in the incidence of lung cancer. Similar
patterns are now beginning to appear in overall population groups. For example, in
Sweden it has been noted that, in the male population of the Stockholm urban area, the
age-standardized incidence rate of lung cancer shows a downward trend after 1971, while
there is still an upward trend for the rest of the country. This might well be explained by
changes in smoking habits, since a downward trend in smoking prevalence among the male
urban population of Stockholm appears to have been established in the early 1960s, i.e.,
about ten years earlier than the rest of the country.

Initiating primary prevention programmes

A key issue is initiation of a smoking control programme. The first step should be to
inform government officials about the nature, seriousness, and scope of the smoking
problem and to inform the public about the health risks. Once a programme has been
formally established, the implementation should begin by the formation of a national
agency responsible for programme activities. The basic elements of the programme would
be collection of information for planning and implementation, and provision of services
(such as education materials) to all primary health care units, schools, and organizations
involved. International differences would need to be considered.

In the planning of such programmes, the report of the WHO Expert Committee on
Smoking Control (2) is a good source of information on national programmes and the
report of the International Union Against Cancer (13) is a valuable reference work for
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practitioners and health care workers at the district level. Both reports contain useful
material on educational programmes and legislative action.

Education/information dissemination

An optimal educational programme would involve not only the general public, but those
in policy-making positions, leading trend-setting groups, medical and paramedical
personnel, schoolchildren, workers in high-risk industries, and pregnant women. The
educational programme should be integrated into the existing health care and educational
systems. A major task of the national smoking control agency would be to supply model
methods and materials to the relevant key-groups, thereby enabling local health workers
and others to incorporate education and cessation counselling into their daily work (an
example for teaching of schoolchildren is given in reference 14). There is need for further
evaluation of existing educational programmes as well as mechanisms for assessing future
approaches.

Legislation

Effective anti-smoking legislation components of a comprehensive smoking control
programme would entail prevention of sales promotion, placing of warning labels and
educational messages on packages containing tobacco products, limits to the content of
harmful substances, taxation, and protection of the rights of non-smokers. Vital to such
legislation would be support from scientists and politicians, public education utilizing all
forms of mass communication, and advice from economics consultants. A major review
and analysis of smoking legislative action globally has recently been published (15). The
recent anti-smoking law enacted in Egypt (16) is an example of the type of legislation
needed.
WHO can assist in promoting legislative action through various governmental

agencies.

Avoidance ofpassive smoking

The possible consequences to the health of adult non-smokers of long-term exposure to
cigarette smoke (passive smoking) have been studied recently in certain countries. Various
toxic substances, including carcinogens, have been found to be present in side-stream and
"second-hand" smoke from cigarettes. The existence of small-airways dysfunction,
almost equivalent to that in light smokers, has been reported in non-smokers chronically
exposed to tobacco smoke.
The results of studies of passive smoking in Japan and Greece (17, 18) suggest that the

lung cancer risk among non-smoking wives of smokers is higher than that among non-
smoking wives of non-smokers. This has not yet been confirmed in other countries. At
present there is insufficient evidence to justify universal legislative action to reduce passive
smoking. However, such measures may already be justified by the minor ailments that are
associated with passive smoking. Additional investigations are needed.

Low-yield cigarettes
While elimination of tobacco smoking is the ultimate goal, development of "low-yield"

cigarettes might under certain conditions offer a less hazardous alternative for smokers
who are unable or unwilling to quit. This would require not only lowering the tar and
nicotine content, but also the amounts of carbon monoxide and ciliary toxins (19). Possible
methods of accomplishing this would include modification of tobacco plants and their
cultivation, development of more effective filters, and utilization of substitute
materials.
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Research priorities

One of the aims of this meeting was to establish research priorities in the area of primary
prevention. The following items have been proposed as research priorities:

1. Systems for evaluation of the effectiveness of each component of the lung cancer
control programme and for evaluation of the techniques used to implement various
programmes.

2. Studies of methods of modifying behaviour in order to discourage initiation of
smoking and to encourage cessation of smoking.

3. Further studies of the carcinogenic risk of passive or side-stream smoking.
4. Development of techniques for reducing the toxic components of cigarettes ("low-

yield" cigarettes, alternatives or substitutes).
5. Studies of other risk factors of lung cancer and of risk modifiers that may interact

with cigarette smoking, including heredity, diet, and occupational and environmental
pollutants.

6. Assessment of the current and future impact of smoking on health and projections of
the future impact of various anti-smoking programmes.

For each of these research priorities, as well as the priorities discussed in the previous
sections, existing differences between countries must be considered. Certain general
principles apply to all. Yet the most effective lung cancer control programme will vary
between developed and developing countries and will be dependent upon cultural
variations as well as the status of political, economic and health care systems.

International cooperation

International organizations are in an excellent position to coordinate the various efforts
being made to control lung cancer. They should serve as a focal point for evaluation of
studies and help in the design of programmes in Member States.

CONCLUSIONS

Lung cancer is the leading cause of cancer mortality for males in more than 35 countries
and the mortality rate for females is increasing. In both developed and developing coun-
tries, lung cancer is already a serious health problem or is rapidly becoming one.
Epidemiological evidence indicates that, in countries where smoking is widespread, at least
80% of all cases of lung cancer are caused by tobacco.
The treatment of lung cancer depends to a large extent on the histological type and the

stage of the disease. Small-cell lung cancer is, in the majority of cases, a systemic disease,
and the main mode of therapy is systemic treatment with combination chemotherapy
including 3-4 different cytostatic compounds. The role of radiotherapy is at present
uncertain. For non-small-cell carcinoma, surgery is the treatment of choice if the tumour is
resectable. Accordingly, it is important to determine resectability at the time of diagnosis.
Adjuvant therapies such as postoperative irradiation, adjuvant chemotherapy or immuno-
therapy are not recommended. For patients with unresectable non-small-cell carcinoma,
neither radiotherapy nor chemotherapy offers curative treatment. Radiotherapy is the
preferred method of palliation for all cell types.

Chest radiography and sputum cytology are the only modalities available now for the
detection of presymptomatic, early-stage lung cancer. Controlled trials involving periodic
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application of these two procedures to high-risk populations are currently being conducted
but are not yet complete. Previously reported large-scale radiological and cytological
screening programmes have failed to demonstrate a significant reduction in lung cancer
mortality. Therefore, while research on early detection warrants consideration, mass
screening for lung cancers cannot be recommended as a routine public health policy at the
present time.

In lung cancer it is apparent that primary prevention is of greatest importance now.
Research on early detection and effective therapy is desirable, but prevention through
smoking control is the most promising approach. Intensive anti-smoking programmes
should be the core of current strategies for lung cancer control.
Long-term programmes for lung cancer control are needed, and control of smoking

should be paramount. The following programme guidelines are recommended:

(1) establishment of a planning and action centre of smoking control in each country;
(2) planning of each country's smoking control programme and assessment of each

programme element with due regard to the specific economic, political and cultural
situation and the existing health care system;

(3) promotion of appropriate legislation to control smoking;
(4) development of target-oriented educational programmes, especially for the high-risk

groups;
(5) monitoring and evaluation of each component of all programmes and evaluation of

programme implementation techniques;
(6) epidemiological research on passive smoking, environmental pollutants, and non-

tobacco-associated lung cancer;
(7) emphasis on the value of international coordination.

REFERENCES

1. WHO Technical Report Series, No. 568, 1975 (Smoking and its effects on health: report of a
WHO Expert Committee).

2. WHO Technical Report Series, No. 636, 1979 (Controlling the smoking epidemic: report of a
WHO Expert Committee).

3. DOLL, R. & PETO, R. The causes of cancer: quantitative estimates of avoidable risks of cancer in
the United States today. Journal of the National Cancer Institute, 66: 1191-1308 (1981).

4. KAHN, H. A. The Dorn study of smoking and mortality among U.S. veterans: report on eight
and one-half years of observation. National Cancer Institute Monograph, 19: 1-125 (1966).

5. HAMMOND, E. C. ET AL. Some recent findings concerning cigarette smoking. In: Hiatt, H. H.,
Watson, J. D. & Winsten, J. A., (ed.) Origins of human cancer. Cold Spring Harbor, N.Y.,
Cold Spring Harbor Laboratory, 1977, pp. 101-1 12.

6. WORLD HEALTH ORGANIZATION. International Histological Classification of Tumours.
Histological typing of lung tumours. 2nd edition. Geneva, 1981, pp. 1-36.

7. HANSEN, H. H. & RORTH, M. Lung Cancer 1980. Amsterdam-Oxford-Princeton, Excerpta
Medica, 1980.

8. INTERNATIONAL UNION AGAINST CANCER. TNM classification of malignant tumours. 3rd
edition, Geneva, 1978.

9. Staging ofLung Cancer 1979. Chicago, American Joint Committee for Cancer Staging and End
Results Reporting, 1979.

10. TAYLOR, W. F. ET AL. Some results of screening for early lung cancer. Cancer: 47: 1114-1120
(1981).

11. GORDON, R. S. Lung cancer mortality appears unaffected by roentgenographic and sputum
screening in asymptomatic persons. Journal of the American Medical Association, 241: 1582
(1979).



818 A WHO MEETING

12. DOLL, R. & PETO, R. Mortality in relation to smoking: 20 years' observations on male British
doctors. British medical journal, 2: 1525-1536 (1976).

13. INTERNATIONAL UNION AGAINST CANCER. Guidelines for smoking control, 2nd edition (ed. by
N. Gray & M. Daube). UICC Technical Report Series, Vol. 52, Geneva, 1980.

14. INTERNATIONAL UNION AGAINST CANCER. Cancer education in schools. A guide for teachers.
UICC Technical Report Series, Vol. 38, Geneva, 1978.

15. ROEMER, R. Legislative action to combat the world smoking epidemic. Geneva, World Health
Organization, 1982.

16. The Egyptian Anti-Smoking Law, No. 52 for 1981. Egyptian Official Gazette, Suppl. June
1981.

17. HIRAYAMA, T. Non-smoking wives of heavy smokers have a higher risk of lung cancer: a study
from Japan. British medical journal, 282: 183-185 (1981).

18. TRICHOPOULOS, D. ET AL. Lung cancer and passive smoking. Internationaljournal ofcancer, 27:
1-4 (1981).

19. KUNZE, M. & VUTUC, C. H. Sozialmedizin des Bronchuskarzinoms. Vienna, Facultas Verlag,
1980, pp. 1-158.

LIST OF PARTICIPANTS

P. Alberto, Centre for Onco-Haematology, Cantonal Hospital, Geneva, Switzerland
J. Bernheim, Institut Jules Bordet, Brussels, Belgium
N. M. Bleehen, Department of Clinical Oncology and Radiotherapeutics, University of Cambridge

School of Clinical Medicine, Cambridge, England
R. Feld (representative of the National Cancer Institute Lung Cancer Study Group, USA), Princess
Margaret Hospital, Toronto, Canada

R. Fontana, Mayo Clinic, Rochester, MN, USA
Gao Yu-tang, Department of Epidemiology, Shanghai Cancer Institute, Shanghai, China
H. H. Hansen, Chemotherapy Department, Finsen Institute, Copenhagen, Denmark (Chairman:

sections on diagnosis and treatment)
W. Hartung, Institute of Pathology, Ruhr-Universitat Bochum, Bochum-Querenburg, Federal

Republic of Germany
T. Hirayama, National Cancer Research Institute, Tokyo, Japan (also representing International
Agency for Research on Cancer) (Chairman: section on prevention)

A. Junqueira, Antonio Prudente Foundation, Central Institute, Sao Paulo, Brazil (also representing
International Union against Cancer)

I. Kasjanenko, Institute on Problems of Oncology, Academy of Sciences of the Ukrainian SSR,
USSR

S. Omar, Cancer Institute, Cairo University, Cairo, Egypt
J. Orel, Clinical Centre, Department of Thoracic Surgery, Ljubljana, Yugoslavia
K. Stanley, Department of Biostatistics, Harvard School of Public Health, Boston, MA, USA

(Rapporteur)
C. Vutuc, Institute of Hygiene, Vienna, Austria

International Union against Cancer

J. F. Delafresnaye, Geneva

WHO Regional Office for Europe
L. D6brossy, Cancer Unit

WHO Secretariat

J. Stjernsward, Chief, Cancer Unit (Secretary)
M. Tsechkovski, Medical Officer, Cancer Unit



819PREVENTION AND CONTROL OF LUNG CANCER

I. C. Henderson, Consultant, Cancer Unit
L. M. Ramstrom, Temporary Adviser, Cancer Unit

Observers

A. Ibrahim, National Cancer Institute, Cairo, Egypt
P. Toure, Senegalese Cancer Institute, Dakar, Senegal


