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Factors affecting 30-month survival in lung cancer patients
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Background & objectives: Age adjusted incidence rate of lung cancer in India ranges from 7.4 to 13.1 per
100,000 among males and 3.9 to 5.8 per 100,000 among females. The factors affecting survival in lung
cancer patients in India are not fully understood. The current study was undertaken to evaluate the
factors affecting survival in patients diagnosed with lung cancer attending a tertiary care cancer institute
in Bangalore, Karnataka, India.

Methods: Consecutive patients with primary lung cancer attending Bangalore Institute of Oncology,
a tertiary care centre at Bangalore, between 2006 and 2009 were included. Demographic, clinical,
radiological data were collected retrospectively from the medical records.

Results: A total of 170 consecutive subjects (128 males, 42 females) diagnosed to have lung cancer; 151
non-small cell lung cancer (NSCLC) and 19 small cell lung cancer (SCLC) were included. A higher
proportion of never-smokers (54.1%) were observed, mostly presenting below the age of 60 yr. Most
subjects were in stage IV and III at the time of diagnosis. More than 50 per cent of patients presented
with late stage lung cancer even though the duration of symptoms is less than 2 months. The 30-month
overall survival rates for smokers and never-smokers were 32 and 49 per cent, respectively. No significant
differences were observed in 30 month survival based on age at presentation, gender and type of lung
cancer. Cox proportional hazards model identified never-smokers and duration of symptoms less than 1
month as factors adversely affecting survival.

Interpretation & conclusions: Our results showed that lung cancer in Indians involved younger subjects
and associated with poorer survival as compared to other ethnic population. Studies on large sample
need to be done to evaluate risk factors in lung cancer patients.
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Lung cancer is one of the commonest malignancies
among men' and one of the leading causes of death
globally'?. Despite improvement in diagnostics, staging
and treatment modalities, the prognosis remains poor’.
Age adjusted incidence rate of lung cancer in India
ranges from 7.4 to 13.1 per 100,000 among males
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and 3.9 to 5.8 per 100,000 among females. Five year
survival of 12-14 per cent has been reported for non-
small cell lung cancer and 2-3 per cent for small cell
lung cancer'-#,

Various groups have evaluated factors associated
with survival of lung cancer patients. Smokers with
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lung cancer have been found to have higher all cause-
mortality and cancer-specific mortality in some studies®'°
but not in others'’!?, Smoking related co-morbidities
in patients with lung cancer can impact survival and
20-40 per cent of non-metastatic lung cancer patients
die without cancer progression®. Increasing age was
associated with higher mortality rates in lung cancer
patients in Japan* in both men and women. Some studies
have reported better prognosis in adenocarcinoma'!!
while others have found better survival in squamous
cell carcinoma'®. Some studies report that women have
better survival rates than men®'4, while in other studies,
higher survival rates were seen in men'’. Poor survival
has been documented with more advanced lung cancer'.
Unlike in the western world, a significant proportion of
lung cancer patients in India are never-smokers and it
was not clear whether the survival in never-smoking
lung cancer patients is different from smokers. Studies
evaluating the factors associated with survival in lung
cancer patients are useful as these generate data on
prognostic variables, which could be used to develop
models to predict treatment response and survival in
newly detected lung cancer patients. These findings
can also be used to conduct detailed investigations to
understand the pathobiology of lung cancer in better
way especially tumour biology and host responses
to explain these differences in survival which could
in the future direct development of novel treatment
modalities. The current study was undertaken with
the aim to determine 30-month survival rates in lung
cancer patients and the factors that affect survival in
patients with lung cancer in our population.

Material & Methods

One hundred and seventy consecutive patients with
primary lung cancer attending the Bangalore Institute
of Oncology, a tertiary care centre at Bangalore,
Karnataka, India between 2006 and 2009 were included
in the study. Demographic, clinical, radiological data
were collected retrospectively from the medical records.
The data on survival was collected prospectively. The
demographic variables including age, gender, smoking
status and area of residence were collected. Patients
were classified as never-smokers when they had
never smoked in the past’. Patients who were former
or current smokers were classified as smokers. The
clinical presentation of these subjects with various
symptoms related to lung cancer and the duration of
first symptom before confirmation of the diagnosis of
lung cancer were recorded. The radiological evaluation

included chest X-rays, CT scan, magnetic resonance
imaging (MRI), ultrasonography of the abdomen,
positron emission tomography (PET) and bone scans
for staging of lung cancer based on the American
Joint Committee on Cancer (AJCC) staging 2002'.
Histopathology of all the patients was confirmed by
lung biopsy, fine needle aspiration cytology (FNAC)
lung, bronchial washings and pleural fluid and pleural
biopsy specimens!®, Presence of co-morbid conditions
like diabetes, hypertension, ischaemic heart disease or
pulmonary tuberculosis was noted. The main outcome
of the study was all-cause mortality in smokers and
never-smokers. The Central Ethics Committee of
Bangalore Institute of Oncology approved the study
protocol.

Statistical analysis: Survival was measured from date
of confirmation of diagnosis to date of death. Date
of death was collected from medical records and
where unavailable, telephonic contact of the patient’s
relatives was conducted to ascertain the present status
of the subject. When contact could not be established
in spite of three attempts, patients were classified as
lost to follow up. The patients’ survival status as on
June 1, 2009 was utilized for survival analysis. The
overall survival curves and the 30 month survival
rates between smokers and non-smokers, histological
subgroups, age, gender, stage of lung cancer at
presentation and duration of symptoms were analyzed
using the Kaplan-Meier method and difference between
the groups were assessed using the log rank test. The
differences between smokers and never-smokers were
analyzed using the y* test. Cox proportional hazards
analysis was performed and unadjusted hazards ratio
and its 95% confidence intervals were calculated. A
multivariate Cox proportional hazards analysis was
performed utilizing the factors significantly associated
in univariate analysis.

Results

The survival status of 16 of the 170 subjects could
not be ascertained as they were lost to follow up, but
have been included in the survival analysis. There were
151 non-small cell lung cancer (NSCLC) and 19 small
cell lung cancer (SCLC) patients in the study group.
There were 128 males and 42 females. None of the
females were smokers. The demographic and clinical
characteristics of the subjects are presented in Table I.
More than half of the patients with lung cancer were
never smokers [92 (54.1%)]. A higher proportion of
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Table I. Characteristics of demographic and clinicopathologic variables with respect to survival status
Characteristics Survival status Odd’s ratio
Alive Dead EB0El,
no. % no. %

Smoking status™ Yes 25 36 53 53 1
No 45 64 47 47 0.51 (0.26- 1.01)
Total 70 100 100 100

Age (yr) <60 32 45.8 56 56 1
>60 38 54.2 44 44 0.66 (0.3-1.28)
Total 70 100 100 100

Gender Male 48 68.6 80 80 1
Female 22 314 20 20 0.55(0.25-1.17)
Total 70 100 100 100

Type of lung cancer Squamous 7 10 20 20 1
Adeno 30 42.9 26 26 0.30 (0.1-0.92)"
Large cell 2 2.9 3 3 0.52 (0.05-5.76)
Unclassified 23 32.9 40 40 0.61 (0.20-1.837)
Small cell 8 11.4 11 11 0.48 (0.11-2.00)
Total 70 100 100 100

Stage of lung cancer 1B 43 1 1 0.22 (0.01-2.44)
1A 4 5.7 3 3 0.49 (0.08-2.74)
1B 19 27.1 28 28 0.95 (0.45-2.03)
v 44 62.9 68 68 1
Total 70 100 100 100

Co-morbidities Yes 18 74.3 28 28 1
No 52 25.7 72 72 0.89 (0.42-1.88)

70 100 100 100

Duration of symptoms”™ <l 31 44.3 25 25 1

o) >1 39 55.7 75 75 2.38 (1.18-4.84)
Total 70 100 100 100

Metastasis Local 26 37.1 32 32 1
Distant 44 63.9 68 68 1.26 (0.63-2.51)
Total 70 100 100 100

*P<0.05

never-smokers [63 (68.3%)] presented before the age of
60 yr as compared to smokers [31 (40.3%)]. The mean
age of presentation in non-smokers was 50.55 + 11.53
yr and that for smokers was 56.78 + 13.32 yr. The most
common stage of lung cancer at presentation was stage
IV, followed by stage I1IB, both of which accounted for
[61 (96.7%)] of non-small cell lung cancer presentation

at diagnosis among smokers and [81 (92%)] among
never-smokers. Nearly three-fourths of small cell
lung cancer patients presented in the extensive stage.
Adenocarcinoma was the most common non small cell
lung cancer and nearly one-third of the subjects had
unclassified lung cancer. A higher proportion of never-
smokers had local metastasis [58 (63%)] and smokers
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had distant metastasis [40 (51.3%)]. Nearly one-third of
the subjects presented with symptoms of less than one
month duration and three-fourth within three months.
Less than one-fourth of the subjects had co-morbidities,
hypertension [21 (12.5%)], diabetes [21 (12.5%)] and
ischaemic heart diseases [9 (5.14%)]. Majority of the
patients opted for treatment [149 (87.6%)].

Kaplan Meier survival analysis: At the time of
analysis, with a follow up of 30 months, a total number
of 100 deaths (58.8%) had occurred. Seventy patients
(41.2%) were alive, which included 16 patients who
were lost for follow up. Subjects with small cell lung
cancer were excluded from the Kaplan Meier survival
analysis. A subgroup analysis comparing survival
between non-small cell lung cancer and small cell lung
cancer was carried out separately and did not show any
significant difference (data not shown). There were no
significant differences in survival across age, gender,
type of lung cancer and presence of distant metastasis.

The survival rates at 30 months according to Kaplan
Meier analysis was higher in patients above the age of
60 yr (32% in patients with age less than 60 yr, 46%
in those above 60 yr) and in females (37.5% in males,
52% in females). Squamous cell carcinoma had the
least survival at the end of 30 months (survival rates
in patients with squamous, adenocarcinoma and others
were 26, 53 and 38%, respectively) and patients with
distant metastasis had lower survival (44% in patients
with local metastasis vs. 39 per cent in patients with
distant metastasis). The 30 month survival for stage IV
lung cancer was 27 per cent and stage 11IB was 32 per
cent. A significant difference in survival was observed
according to smoking status and duration of symptoms
suggestive of lung cancer (P<0.05). The 30-month
overall survival rate for smokers and never-smokers
were 32 and 49 per cent, respectively, and the 30-month
survival was 34 per cent in patients with symptoms
more than one month versus 55 per cent in patients
who had symptom duration of less than 1 month.

Table II. Univariate cox proportional hazards analysis of factors affecting survival in subjects with lung cancer

*P<0.05

into a single category

Univariate analysis of Cox proportional hazards ratio adjusted for age and gender
SUnivariate analysis of Cox proportional hazards ratio for gender has been adjusted only for age; *Univariate analysis of Cox proportional
hazards ratio for age has been adjusted only for gender; ®Large cell, small cell and unclassified type of lung cancer have been combined

Characteristics Number Univariate cox proportional Multivariate cox
(%) analysis hazards ratio proportional analysis
(95% CI) hazards ratio (95% CI)

Smoking” Yes 78 (45.9) 1 1

No 92 (54.1) 1.81 (1.00-3.28) 1.61 (0.86-3.01)
Gender® Males 128 (75.3) 1 1

Females 42 (24.7) 1.17 (0.67-2.05) 0.65 (0.34-1.26)
Age (yr) Below 60 88 (51.7) 1 1

Above 60 82 (48.3) 0.81 (0.24-2.74) 0.91 (0.47-1.75)
Type of non-small cell Squamous 27 (15.9) 1 1
lung cancer® adeno 56(32.9)  1.99 (0.85-4.63) 2.63 (1.08-6.39)

Others 87 (51.1) 1.57 (0.68-3.60) 1.78 (0.74-4.28)
Staging II and 11T 58 (34.1) 1 1

v 112(65.9)  1.39(0.83-2.31) 0.41 (0.05-3.34)
Metastasis Local 58 (34.1) 1 1

Distant 112 (65.9)  1.39(0.83-2.31) 0.41 (0.05-3.34)
Co-morbidities Yes 46 (27) 1 1

No 124 (73) 0.86 (0.50-1.50) 0.72 (0.41-1.28)
Duration of symptoms” (yr) <1 month 56 (32.9) 1 1

>1 month 114 (67.1) 0.48 (0.29-0.78) 0.44 (0.26-0.74)
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Cox-proportional  hazards analysis:  Univariate
Cox proportional hazards ratios were calculated for
different variables (Table II). The unadjusted hazards
ratios were not different across age groups, gender,
type of lung cancer, presence of distant metastases and
staging. The hazards ratio of death increased in non-
smokers and with shorter duration of symptoms (Table
II). Multivariate Cox proportional hazards model for
the factors utilized in univariate analysis, found that the
patients with adenocarcinoma and with shorter duration
of symptoms of less than one month had significantly
higher hazards of death (Table II).

Discussion

There is a paucity of data on lung cancer survival
in the Indian population. Lung cancer survival studies
have demonstrated different characteristics of lung
cancer and factors affecting survival in Asians. This
study showed the preponderance of never-smokers with
lung cancer (>50%) as compared to smokers, earlier
age at presentation in never-smokers, short duration
of symptoms before presentation (>70% presented
with symptoms less than 3 months), advanced stage of
presentation with short duration of symptoms (>60%
in stage IV) and paucity of associated co-morbidities
(<25%). Adenocarcinoma was the most common lung
cancer among those that could be classified. Most of
the subjects presented with advanced lung cancer and
there was no difference in survival according to age,
gender, type of lung cancer and presence of distant
metastases.

The main outcome of the study was all-cause
mortality in smokers and never-smokers. As suggested
by Tammenagi® all-cause mortality was chosen over
lung cancer specific mortality in the present study
due to the following reasons: (i) There is no reason to
think that death in lung cancer subjects occur due to
cancer or competing causes in a mutually exclusive
manner, (i) There is a great likelihood of assignment
bias, that is, many subjects with lung cancer have been
assigned cause of death as lung cancer even when
carefully followed up patients in an earlier study'” have
shown no evidence of cancer progression; and (iii)
Misclassification in the cause of death can be expected
when clinical autopsies to confirm the cause of death
are not routinely performed and such misclassifications
could lead to spurious associations's.

Earlier studies have demonstrated that survival
is better in never-smoker lung cancer patients as

compared to smokers, both current and former smokers,
smokers of either gender, at any stage, all age groups,
across ethnicities and histopathological subtypes®®.
A significant difference in the 5-year overall survival
rates for never-smokers (23%) versus smokers (16%)
was observed and smoking was an independent
risk factor for death’. Bryant® reported better 5-year
survival rates among never-smokers (64%) compared
to smokers (56%). Five-year survival rates were
poorer if the subjects had smoked greater than 20 pack
years; 48 per cent (for 20-40 pack years) and 35 per
cent (for >40 pack years). The stage-specific 5-year
survival rate was greater for never-smokers compared
to smokers across all stages; stage 1 (75% vs. 62%),
stage II (53% vs. 46%) and stage III (41% vs. 36%),
respectively. In advanced lung cancer, no differences in
survival between smokers and never-smokers could be
observed”!'s. We observed that the never-smokers had
poorer survival as compared to smokers in univariate
Cox’s proportional hazards analysis adjusted for age
and gender, but not in multivariate Cox’s proportional
hazards analysis. A significant proportion of our subjects
with lung cancer were non-smokers. Never-smokers
had a 60 per cent higher hazard of dying as compared to
smokers. It has been suggested earlier that lung cancer
in never-smokers is a separate disease entity with a
different pathobiology'>?°. Risk factors other than
tobacco smoking are important in these subjects such
as biological, environmental, occupational and socio-
economic and include cooking fumes?!, hormones®
and viral infections®. More studies are needed to
understand non-smoking lung cancer pathogenesis and
disease behaviour in the Indian population.

The duration of symptoms at presentation and
survival is a complex variable encompassing patient
behaviour, clinical course, functioning of the health
system and tumour biology**. Studies on lung cancer
subjects assessing the symptom duration and survival,
found a relationship between duration of symptoms
and survival'®"?*, Lung cancer patients with a longer
duration of symptoms at presentation had more
advanced stage of lung cancers and consequently,
poorer survival?>?*, In our study longer duration of
symptoms was found to be associated with a better
survival both on univariate and multivariate Cox’s
proportional hazards analysis. Subjects with longer
duration of symptoms had less than 50 per cent hazards
of dying as compared to subjects with symptoms of
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duration less than one month at the time of diagnosis.
The reason for this could include both patient and
physician associated factors as well as tumour biology
in the Indian population. Patients may have poor
perception of their symptoms and may not relate it to
lung cancer until they find it troublesome, the primary
physician may treat symptomatically and thus the
patients may find relief from their early symptoms.
Though the duration of symptoms was obtained by a
physician interview of the patients for this study, the
data were obtained by chart review and a detailed
questionnaire may be needed to elicit symptoms that
were mild enough for the patients to ignore, but were
related to lung cancer.

It has been observed that never-smokers were
diagnosed with lung cancer 5 years earlier than their
smoking counterparts®’. Toh et al’ noted that younger
patients with lung cancer were more likely to be never-
smokers in Asian population, but conflicting reports
originated in the western population. In Nordquist’s
study population, 30 per cent of never-smokers were
below 55 yr compared to 36 per cent of current smokers
and they have not studied the age of presentation to
overall survival status’. In our study, the mean age at
diagnosis in smokers were 56.78 + 13.32 yr and in
never smokers were 50.55 = 11.53 yr confirming the
earlier observations?’. Never smokers with lung cancer
in our study presented 6 years earlier to smokers with
lung cancer.

Toh et al’’ reported that age at diagnosis was an
important prognostic factor affecting survival. Every
10-year increase in age resulted in approximately 30
per cent increase in hazard of dying. Tammenagi et al’®
also reported an approximately 40 per cent increase in
hazard for every 10-year increase in age. In our study
we observed that increasing age (>60 yr) at diagnosis
did not confer a higher hazard of dying due to lung
cancer [Univariate HR 0.81 (95% CI, 0.24-2.74),
multivariate HR 0.91 (95% CI 0.47-1.75)].

Studies evaluating gender effects on survival
showed varying results. Bryant® and Tammenagi’ could
not demonstrate any significant survival benefits in
women as compared to men. Earlier studies had shown
that women with NSCLC had better survival rates than
men®*22 We did not find any difference in survival
between men and women after adjusting for age.

Increasing stage of NSCLC has been found to
deleteriously affect survival*>®! with an increasing

HR of dying with increasing stage as compared to stage
I lung cancer. For each stage the hazard of dying was
greater for smokers as compared to never-smokers'? and
the greatest effect was observed in stage I and II lung
cancers. Staging has been shown to be an important
prognostic factor in patients with adenocarcinoma'?. We
did not observe any significant difference in survival in
subjects with stage IV as compared to combined stage
IT and III lung cancer in our population, which is due to
the fact that we did not have sufficient subjects in stage
I and II lung cancer unlike other studies.

Co-morbidities could be important determinants
of lung cancer survival. Smokers especially are at an
increasedrisk of co-morbidities®*and other malignancies.
Several studies®™! have shown that around 20-40 per
cent of patients with non-metastatic lung cancer died
without any evidence of cancer progression, perhaps
due to associated co morbid conditions®. Our study
population had low prevalence of co-morbidities, and
a non-significant lower hazards of death was observed
in subjects with lung cancer without co morbidities,
which is most likely due to the small sample size and
the lower prevalence of co-morbidities in the study
population.

Our study had several limitations. Most of the data
except on present survival were collected from chart
review, with attendant limitations accompanying a
retrospective study. The study population consisted
mostly of subjects with advanced lung cancer (stage I11
and stage IV) and there were not many subjects with
stage 1 and II lung cancer and thus the observations
were limited to advanced lung cancer. The comparison
of smokers and never-smokers was limited to active
smoking only and the details of presence of exposure,
duration and degree of exposure to passive smoking
and exposure to other noxious gases such as biomass
and fossil fuels could not be elicited as there were no
direct patient interviews. The sample size was small
and may not have been powered adequately for several
sub group analysis and therefore, the results need to be
confirmed in a larger study.

In conclusion, our study demonstrated that the
survival rate at 30 months was higher in patients >60
yr of age, in females than in males. Over 85 per cent of
the subjects opted for treatment, but survival rates were
lower compared to other ethnic populations. A higher
proportion of unclassified (poorly differentiated) lung
cancer was observed. Never-smokers presented with



620 INDIAN J MED RES, OCTOBER 2012

lung cancer earlier, lung cancer in Indians appeared to
be more aggressive, involved younger subjects, was
associated with poorer survival as compared to other
ethnic populations and presented in advanced stages of
lung cancer with a short duration of symptoms before
diagnosis. There is a need for studies to evaluate
the risk factors for lung cancer in never-smokers
population including gene profiling to evaluate disease
susceptibility.
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