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Screening for lung cancer in India

SUDIP SEN, RANDEEP GULERIA, NEETA SINGH

INTRODUCTION
Lung cancer is currently considered to be the commonest and
deadliest of all malignancies, I responsible for 17% of all cancer-
related deaths worldwide. One million new cases were reported in
1996 and this figure is expected to rise to 10million within the first
quarter of the twenty-first century. 2It is the most frequent cause of
death in the world in men while in women it ranks third, behind
breast cancer and gastric cancer.' The 5-year survival rate is 14%
in developed countries such as the USA; in developing countries
it is only 8%.1Approximately 90% of individuals diagnosed with
lung cancer succumb and thus its incidence is a reasonably
accurate surrogate indicator for mortality.

SMOKING AND LUNG CANCER
Globally, 47% of men and 12% of women smoke." Cigarette
smoking led to more than 3 million premature deaths in 2000, a
figure that is estimated to rise to 10 million by the year 2030,5 with
lung cancer expected to contribute to at least 30% of the total."
Cigarette smoking is the single most important factor contributing
to lung cancer. The perception that lung cancer is almost com-
pletely preventable by the avoidance of cigarette smoking is true.
However, itis not completely preventable by cessation of smoking
among long term smokers.' Such data underscore the potential
role of early detection as a method of reducing lung cancer
mortality among long term smokers. Unfortunatel y, routine screen-
ing for lung cancer is not carried out and most of the cases are
detected in the advanced stages.

THE INDIAN SCENARIO
The incidence of lung cancer has risen dramatically during the
past five to six decades all over the world, including India. Primary
lung cancer in India was reported to be infrequent in earlier
published reports.!? An increasing trend was recognized about a
quarter of a century ago in the early 1960s. Data from the Indian
Cancer Registry Programme shows that there were 33 000 new
cases of lung cancer in 1991 and 41000 new cases in 2000,
making it the most common cancer in India.lo.1I At any given point
of time, there are approximately 2-2.5 million patients of lung
cancer in India. The disease has a high mortality rate primarily
because it is not diagnosed early.

DIAGNOSIS: THE CURRENT STATUS
An early diagnosis is of immense importance in lung cancer so that
the best mode of therapy for potential cure or optimal palliation can
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be selected. It is diagnosed by clinical symptoms, chest X-ray, CT
scan and bronchoscopy. Only 15% of cases are diagnosed while
still localized. 12It has been observed that there is a predominance
of non-small cell compared to small cell carcinoma. The incidence
of squamous cell carcinoma in India is higher than that of adeno-
carcinoma. For early stage non-small cell lung cancer (NSCLC),
surgery is almost always curative. However, at the time of presen-
tation most patients have advanced disease that is beyond surgical
resection. Systemic therapy in such patients generally produces
less than desirable results. The median survival with combination
chemotherapy in NSCLC is 5-12 months and in small cell lung
carcinoma (SCLC) 7-11 months. No chemotherapeutic regimen
for lung cancer is completely effective and none has conclusively
led to cure. Moreover, chemotherapy has toxic effects.

Although histopathology is still considered the gold standard,
it has its limitations. 13The current focus is on identification and
quantification of molecular markers for the screening and diagno-
sis of this malignancy. However, the role of molecular markers in
the early diagnosis of lung cancer is still to be conclusively
established's" and their validation as effective screening tools
needs to be done in larger randomized controlled trials, Other
innovative imaging and non-imaging techniques are also being
evaluated (Table I).

SCREENING OF LUNG CANCER: RANDOMIZED
POPULATION TRIALS
Early detection of lung cancer leads to early treatment, which in
turn translates into higher cure rates. 39 For those who develop lung
cancer, cure rates are dramatically better when the disease is
detected at an early stage and treated surgically." However, in
most countries, routine screening for lung cancer is not actively
pursued on the basis of randomized trials conducted at the Memo-
rial Sloan-Kettering Cancer Center, Johns Hopkins, The Mayo
Clinic and in Czechoslovakia in the 1970s, which failed to show
a decrease in mortality rate.41,42

TABLE L Potential screening tools for lung cancer

Chest Xvray"
Sputum cytology 13

Spiral computerized tomography scan 17.18

Positron emission tomography (using l Sf-fluoro-z-deoxy-Dcglucose)"
Single photon emission computed tomography"
Endobronchial ultrasound"

Molecular markers

Microsatellitealterations"
Promoter hypermethylation'>"
Telomerase activity'?
Heterogenous nuclear ribonucleoprotein B 131

Small proline-rich protein 133

Deletion/mutation of tumour suppressor genes33-36

Microarraysv-"
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There has been extensive debate regarding the validity of the
conclusions drawn from these studies and their relevance in the
current scenario. Arguably, end-points other than the mortality
rate should be assessed to evaluate the effectiveness of screening
for lung cancer. These include the stage of the disease, resectabil-
ity, survival and fatality. The available data suggest that without
early diagnosis of lung cancer, the mortality rates will remain
unaltered. The currently available screening methods for lung
cancer include chest X-ray, CT scan and sputum cytology. A
screening chest X-ray identifies approximately 50% of cancers in
stage I. Screening by helical low-dose CT scan detects >80% of
lung cancer in stage I. Data show that radical surgical treatment
offers a 5-year survival rate of 68%-85% in patients with stage IA
(T N M ) NSCLC. In patients with stage IB (T2NoMo)NSCLC,
th~ 5~y:ar survival rate was 36%-71 %,43which fell to ::;10% if
these patients were not operated.tv"

A systematic analysis of the randomized population trials
supports two major conclusions:

1. An improvement in the cure rate rather than a reduction in
cause-specific mortality is the correct measure to assess the
effectiveness of screening in randomized population trials;
and

2. Screening using chest X-ray is associated with a 2- to 3-fold
improvement in cure rates.

Lung tumour doubling time, which can be assessed by two
serial chest X-rays, has been proposed as an indicator of biological

. malignancy, being an independent factor for prognosis.t-" The
doubling time of asymptomatic stage I tumours is approximately
80% slower than that of all stages of lung cancers."

Among patients with symptoms of lung cancer, >90% are
found to have advanced stage disease and approximately 95% die
of the disease within 2 years of diagnosis." In the Mayo Lung
Project and the Czech study, there were statistically significant
improvements in disease stage distribution. Resectability was
significantly better in the Mayo study. Moreover, the 5-year
survival plateau was found to be superior in experimental popula-
tions.48,49In the Memorial Sloan-Kettering Cancer Center" and
Johns Hopkins'? Lung Projects, the stage distribution, resectabil-
ity and the 5-year survival plateau were 2- to 3-fold higher than the
contemporary national statistics." However, there was no incre-
mental survival advantage ofthe addition of sputum cytology to an
annual chest X-ray,

IS IT POSSIBLE TO OVERDIAGNOSE LUNG CANCER?
It has never been established that screening with the available
tools for any adult malignancy leads to the detection oflesions
that are biologically unimportant. Epidemiological, pathologi-
cal and clinical data clearly demonstrate that screening by
chest X-ray does not lead to a significant overdiagnosis. There
is no evidence to support the belief that screening by chest X-
ray detects pseudotumours in patients with lung cancer. Over-
diagnosis, a purely theoretical concept, has needlessly compli-
cated the use of cure as an end-point in early detection trials, In
patients with lung cancer, the delivery of curative resection for
early stage disease is the most important determinant of out-
come. Cured early stage lung carcinoma is also cancer and not
just a benign slow growing lesion, and based on the cure
paradigm, it is clear that chest-X-ray screening improves lung
cancer cure rates."
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CAN SCREENING AFFECT CURE RATES?
The Mayo Clinic and Memorial Sloan-Kettering Cancer Center
Lung Projects suggest that periodic screening of high risk cases by
chest X-ray can improve lung cancer cure rates to approximately
33%, The present worldwide cure rates for lung carcinoma are
11%.2This improvement in cure rate (from 11% to 33%) would
result in a global reduction in lung carcinoma mortality of>300 000
cases. The results of the existing randomized population trials
interpreted in the context of the cure paradigm demonstrate that
periodic screening by chest X-ray is superior to no screening.
However, chest X-ray has important limitations as an early detec-
tion tooL More effective early detection tools such as the helical
CT scan are already available.F-"

COST-EFFECTIVENESS OF SCREENING FOR
LUNG CANCER
Though the issue of cost-effectiveness is vital for screening, it is
premature to rule out certain modalities because of high costs, as
the effectiveness of expensive tests such as helical CT scan is
greater than that of cheaper counterparts. Identifying high risk
groups and screening with comparatively cheaper tools such as
chest X-ray and sputum cytology and then the selective use of
more sensitive but expensive tests such as helical CT and positron
emission tomography (PET) might be beneficial in India, where
accessibility can be a limiting factor. It is appropriate to cite that
Japan started a lung cancer screening programme in 1987 for all
residents over 40 years of age using chest X-ray, Since this
programme was introduced, the 5-year survival rate has increased
from 38% in the pre-screening period to 58%.54Studies have also
shown that screening for lung cancer using helical CT scan and
PET not only has an impact on survival, but is also reasonably
cost-effective. 18,19

CONCLUSION
Screening for early diagnosis of lung cancer is a reality that
cannot be ignored. The documented improvement in long term
survival of NSCLC, which can be achieved by early diagnosis
and radical resection, indicates that the current dogma against
lung cancer screening is untrue. Every effort should be made to
detect the disease early (stage I) and when amenable to radical
resection, by implementing screening in at-risk smokers and
former smokers.
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