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Abstract

Introduction. The aim of the present study was to investigate the impact of age at diagnosis on prognosis in patients treated
with curatively intended radiotherapy for NSCLC. Material and methods. This is a joint effort among all the Swedish Oncol-
ogy Departments that includes all identified patients with a diagnosed non-small cell lung cancer that have been subjected
to curatively intended irradiation (=50 Gy) treated during 1990 to 2000. Included patients had a histopathological/cyto-
logical diagnosis date as well as a death date or a last follow-up date. The following variables were studied in relation to
overall and disease-specific survival: age, gender, histopathology, time period, smoking status, stage and treatment. Resulrs.
The median overall survival of all 1146 included patients was 14.7 months, while the five-year overall survival rate was 9.5%.
Younger patients (<55 years), presented with a more advanced clinical stage but had yet a significantly better overall survival
compared with patients in the age groups 55-64 years (p = 0.035) and 65-74 years (p = 0.0097) in a multivariate Cox regres-
sion analysis. The overall survival of patients aged =75 years was comparable to those aged <55 years. Conclusion. In this
large retrospective study we describe that patients younger than 55 years treated with curatively intended radiotherapy for
NSCLC have a better overall survival than patients aged 55-64 and 65-74 years and that younger patients seem to ben-
efit more from the addition of surgery and/or chemotherapy to radiotherapy. Due to the exploratory nature of the study,
these results should be confirmed in future prospective trials.

The incidence of lung cancer has increased through- (NSCLC) and 20% of lung cancer deaths occur in

out the 20th century and is today the most common
cancer in the western world [1]. Lung cancer is
divided into two major histological subtypes, non-
small cell lung cancer (NSCLC) accounting for more
than 80% of all lung cancer cases and small cell lung
cancer (SCLC) accounting for less than 20% of all
lung cancer cases [2]. The median age at diagnosis is
68 years for patients with non-small cell lung cancer

patients aged 80 or more [3]. Since the number of
elderly patients has increased dramatically in the
industrialised world [4] there is a belief that the sci-
entific society should look into the differences
between these patients’ physiological reserve, organ
function, and drug pharmacokinetics in comparison
with younger patients and address this in clinical
trials [5]. Unfortunately, the number of randomised
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studies taking this into account is limited since many
trials exclude patients who are aged over 70 years.
In the present study, we have retrospectively investi-
gated 1146 patients with NSCLC, treated with cura-
tively intended radiotherapy (=50 Gy) in Sweden
during 1990-2000 with the aim to elucidate whether
the age at diagnosis can predict the response to treat-
ment, a question that according to our knowledge
has not previously been addressed in this context.

Material and methods

The present study is a joint effort among all the
Swedish Oncology Departments. Included in the
study are patients with a diagnosed non-small cell
lung cancer that have been subjected to curatively
intended irradiation (=50 Gy) and treated during
the years 1990 to 2000.The present study was reviewed
and approved by the research ethical committee (Dnr
2005: 025). The included patients were localised by a
manual search of all oncology departments’ medical
records and radiation charts. A reference group com-
posed of five oncologists visited all the collaborating
hospitals and reviewed the charts together with the
medically responsible physician for the treatment of
lung cancer at the specific site. In the analyses, all
patients were included who had either a histopatho-
logical or a cytological diagnosis date as well as a
death date or a last follow-up date. The following
variables were collected: age, gender, time period,
smoking status, symptoms at presentation (hoarse-
ness, haemoptysis, thoracic pain and/or pneumonia),
performance status at the start of treatment, histology
(defined as squamous cell carcinoma, adenocarci-
noma or other non-small cell histology), stage (which
was re-evaluated by three of the authors based on
available information in the charts as well as based
on available x-ray investigations), treatment (first line
as well as second line treatment) and occurrence of
relapse.

Data were missing for some patients regarding
some of these variables. However, these patients were
not excluded from the study unless lack of data
required to estimate survival. This, unfortunately,
causes inconsistencies among some of the frequencies
accounted for in the results section of this article.

Statistics

Patient characteristics at diagnosis are presented
using standard descriptive statistics. Overall survival
and disease-specific survival were analysed with
Kaplan-Meier product-limit estimates. Survival
curves for different categories were compared using
the log-rank test. The follow-up time was calculated
from the date of diagnosis to death or last follow-up

until the end of 2008. Age was defined as age at
diagnosis. For disease-specific survival, death from
other known causes than lung cancer was considered
a competing risk [6] Thus, patients who died from
other known causes were analysed as censored for
this variable and patients for whom cause of death
was unknown were excluded from the analysis of
disease-specific survival. Overall survival was also
analysed using Cox proportional hazards regression
models. Univariate and multivariate analyses were
performed. The multivariate model was adjusted by
gender and age at diagnosis. Results are presented as
hazard ratios with 95% confidence intervals (95%
CI). In addition p-values were given, where p < 0.05
was regarded as statistically significant.

Results
Patient characteristics

A total of 1146 patients with non-small cell carci-
noma were included and of these, 391 (34%) were
women. The median age and range was 65 (25-87)
years. The age distribution was as follows: < 55 years:
222 patients (19%), 55—64 years: 335 patients (29%),
65-74 years: 422 (37%) patients and = 75 years: 167
patients (15%). The percentage of women was high-
est in the youngest age group (52%) and decreased
with increasing age to 25% in patients aged =75
years. At diagnosis, the percentage of non-smokers
showed very little variation among the age groups
whereas the percentage of current smokers was high-
est in the youngest age group (70%) and decreased
with increasing age to 40% in the oldest age group.
Among the four defined symptoms at presentation
(hoarseness, haemoptysis, thoracic pain and pneu-
monia), thoracic pain seemed to decrease with
increasing age, whereas the opposite was observed
for haemoptysis. Hoarseness and pneumonia showed
little variation with age. The performance status
according to WHO (grade 0-3 in the present study)
was fairly similar in the different age groups with an
absolute majority of patients being classified as WHO
0-1. Higher performance status grades were more
common with increasing age; 6.2% of patients aged
< 55 were classified as WHO 2-3 as compared with
13% of patients aged = 75 years. Concerning histo-
pathology, the proportion of adenocarcinomas
decreased with increasing age from 37% in the
patients aged <55 to 17% in patients aged =75
years. The opposite trend was observed for squamous
cell carcinomas which showed an increase from 40%
in patients aged < 55 to 68% in patients aged = 75
years. For the 785 patients, where information
concerning cause of death was available, 731 (93%)
died from lung cancer while 54 (7%) died of other



Predictive value of age for radiotherapy response in NSCLC 761

reasons. The cause of death according to the clinical
charts was lung cancer in 99% of patients aged < 55
while 1% died of other causes. With increasing age
the cancer-related mortality dropped to 87% in the
oldest age group. There was a higher occurrence of
advanced stages in younger patients (84% with stage
III-IV in the youngest age group compared with 58%
in patients = 75 years). Of the 952 patients for whom
information concerning relapse was available, 753
(79%) had a confirmed relapse. The incidence of
relapse was highest in the youngest age group (83%)
and decreased with increasing age to 69% in patients
aged = 75 years. Mean radiation dose and range was
58 (50-68) Gy for patients < 55 years, 59 (50-70)
Gy for patients 55-64 years, 59 (50-74) Gy for
patients 65-74 years and 59 (50-70) Gy for patients
aged = 75 years. Some patients had surgery and/or
chemotherapy in addition to radiotherapy. Both
surgery and chemotherapy was more often given to
the younger patients and its use decreased with
increasing age. A summary of patient characteristics,
given treatment, occurrence of relapse and cause of
death is provided in Table I.

Age and survival

The estimated median overall survival of all patients
was 14.7 months (95% CI 13.8-15.5 months) and
the five-year survival rate was estimated to 9.5%.
Overall and disease-specific survival for patients in
the four different age groups are shown in Figures 1
and 2. For overall survival there was a statistically
significant difference among age groups (p = 0.017,
log-rank test), whereas no difference could be shown
for disease-specific survival (p = 0.18, log-rank test).
When comparing patients with early (stage I-II)
versus advanced (stage III-IV) staged cancer there
was only a significant overall survival difference in
the age group of patients < 55 years, (p = 0.015,
log-rank test). When comparing patients receiving
chemotherapy (induction and/or concomitant, see
Table IIa) with those who did not, the survival
benefit of chemotherapy was most pronounced in the
youngest age group and decreased with increasing
age. For the patients aged = 75, the group receiving
chemotherapy tended to have shorter median overall
survival (10.2 months compared with 17.1 months
in the group that received only radiotherapy), How-
ever, only eight of 158 patients in this age group were
given chemotherapy. For patients subjected to sur-
gery and postoperative radiotherapy there was a
major survival advantage for the patients in the three
younger age groups who had received this treatment
compared with radiotherapy alone. However, for patients
aged = 75 the median overall survival was roughly the
same for both the operated and non-operated patients

(17.3 months and 17.1 months, respectively) whereas
the five-year overall survival was 21.4% in the oper-
ated patients and 7.7% in the non-operated patients.
It should be noted, however, that only 14 of 113
patients in this age group received surgery. For
patients subjected to surgery and postoperative
radiotherapy with the addition of chemotherapy
(induction and/or concomitant), the survival advan-
tage with respect to patients receiving radiotherapy
alone was markedly increased compared to when
receiving either surgery or chemotherapy in addition
to radiotherapy in the three youngest age groups. For
patients aged = 75, there were too few patients
receiving trimodal treatment (n = 2) for a meaning-
ful statistical analysis. The overall survival for the
different age groups in patients receiving different
combinations of treatment is shown in Figures 3-6.
Estimated median survival for different subgroups is
shown in Table ITa (overall survival) and Table IIb
(disease-specific survival).

The univariate Cox-analyses showed that the
variables age (65-74 years), WHO performance
status, histopathology (SCC), stage, surgery, and first
and second line chemotherapy were statistically sig-
nificantly associated with survival, while gender, time
period and smoking status were not (Table III). High
WHO performance status grade, squamous cell car-
cinoma and advanced stage were associated with poorer
survival (p < 0.0001, p=0.0074 and p < 0.0001,
respectively) whereas the addition of surgery or chemo-
therapy to radiotherapy were associated with better
survival (p < 0.0001 and p < 0.0001, respectively).
Also, patients who received chemotherapy in a second
line setting had a better overall survival than those
who did not (p = 0.028). When using patients aged
<55 years as a reference in the univariate analysis
we found that they had significantly better overall
survival than patients aged between 65-74 years
(p = 0.0024). In a multivariate Cox-analysis (Table IV),
all the above mentioned variables, except time period
and smoking status, were included. The significant
relationship with survival was retained for age
65-74 years (p = 0.0097), WHO performance status
(p < 0.0001)stage (p = 0.0032),surgery (p < 0.0001),
first-line (p = 0.022) and second-line chemotherapy
(p = 0.0009). In addition, age 55-64 years was also
significantly associated with poorer survival in the
multivariate analysis (p = 0.035). However, patients
aged =75 years did not have a significantly poorer
survival than patients <55 years.

Discussion

To our knowledge, the present report describes the
largest clinical study analysing the relationship
between outcome of treatment of non-small cell lung
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Table I. Patient characteristics, treatment and relapse.

<55 years 55-64 years 65-74 years =75 years

Gender
Male 107 (48%) 222 (66%) 300 (71%) 126 (75%)
Female 115 (52%) 113 (34%) 122 (29%) 41 (25%)
Time period
1990-1995 101 (46%) 170 (51%) 212 (50%) 73 (44%)
1996-2000 117 (54%) 161 (49%) 208 (50%) 93 (56%)
Missing 4 4 2 1
Smoking status
Non-smoker 12 (6%) 16 (5%) 20 (5%) 8 (5%)
Ex-smoker 50 (24%) 127 (41%) 203 (51%) 87 (55%)
Current smoker 145 (70%) 168 (54%) 173 (44%) 63 (40%)
Missing 15 24 26 9
WHO performance status
0 84 (40%) 104 (33%) 115 (30%) 50 (32%)
1 112 (54%) 179 (57%) 229 (59%) 84 (55%)
2 12 (6%) 30 (10%) 40 (10%) 20 (13%)
3 1 (0.5%) 0 (0%) 2 (0.5%) 0 (0%)
Missing 13 22 36 13
Symptoms at presentation
Hoarseness 18 (8%) 20 (6%) 24 (6%) 7 (4%)
Haemoptysis 33 (15%) 67 (20%) 99 (23%) 42 (25%)
Thoracic pain 49 (22%) 61 (18%) 71 (17%) 15 (9%)
Pneumonia 36 (16%) 42 (13%) 58 (14%) 20 (12%)
Other 145 (65%) 195 (58%) 239 (57%) 110 (66%)
Histopathology
AC 76 (37%) 111 (34%) 109 (27%) 27 (17%)
scc 83 (40%) 166 (51%) 241 (60%) 106 (68%)
Other 49 (24%) 47 (15%) 55 (14%) 24 (15%)
Missing 14 11 17 10
Stage
Ia 5 (3%) 6 (2%) 13 (4%) 11 (8%)
Ib 5 (3%) 12 (4%) 36 (10%) 22 (16%)
IIa 4 (2%) 4 (1%) 4 (1%) 1 (1%)
IIb 17 (9%) 32 (11%) 45 (13%) 23 (17%)
IIla 41 (21%) 61 (21%) 86 (24%) 28 (21%)
IIIb 106 (56%) 157 (55%) 164 (46%) 48 (36%)
v 13 (7%) 14 (5%) 10 (3%) 2 (1%)
Missing 31 49 64 32
Surgery
Yes 56 (31%) 76 (27%) 78 (22%) 16 (14%)
No 126 (69%) 206 (73%) 271 (78%) 102 (86%)
Missing 40 53 73 49
First line Chemotherapy!
Yes 99 (45%) 132 (40%) 103 (25%) 14 (9%)
No 119 (55%) 194 (60%) 303 (75%) 144 (91%)
Missing 4 9 16 9
Second line Chemotherapy
Yes 50 (23%) 63 (19%) 40 (9%) 10 (6%)
No 172 (77%) 272 (81%) 382 (91%) 157 (94%)
Relapse
Yes 166 (83%) 238 (84%) 258 (77%) 91 (69%)
No 35 (17%) 45 (16%) 79 (23%) 40 (31%)
Missing 21 52 85 36
Cause of death
Lung cancer 147 (99%) 228 (94%) 260 (92%) 96 (87%)
Other 2 (1%) 14 (6%) 24 (8%) 14 (13%)
Missing 73 93 138 57

Induction and/or concomitant.

cancer and age at diagnosis. We found that patients which in a multivariate Cox-model was shown to
younger than 55 years treated with curatively intended be statistically significantly better than patients
radiotherapy for NSCLC had an overall survival aged between 55-64 and 65-74 years, whereas no
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Overall survival
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Figure 1. Overall survival for patients in different age groups at
diagnosis.

significant difference in overall survival could be
shown when comparing the youngest and the oldest
age group. The addition of surgery or chemotherapy
for patients 75 years or older does not seem to give
any survival benefit and may instead be detrimental
for some older patients.

Table IIa. Estimated overall survival for different subgroups.

Since almost all patients that have been localised
were included and no intentional selection has been
performed the study population literally reflects
reality, which is one of the greatest strengths of the
current study protocol. On the other hand, this can
also be regarded as a drawback as there were no
proper inclusion criteria or common treatment
protocol, which makes the cohort rather heteroge-
neous and the results harder to interpret. One direct
consequence of this was that patients in stages I-II
and IV, who primarily are not treated with radio-
therapy, were included in the study. The included
patients in stages I-II received radiotherapy either
postoperatively after non-radical surgery or because
they had for some reason been considered inopera-
ble. The included patients in stage IV were given
curative treatment despite radiological signs of
possible dissemination at the start of treatment
which were later confirmed to be distant metastases.
However, apart from minor differences in chemo-
therapeutic agents being used, there were no major
differences in the treatment protocols being used
at the different hospitals as the radiation treatment
protocols followed the Swedish national guidelines

Median overall survival p-value, 5-year survival Standard error
Strata N (95% CI ), months log-rank test rate, % of survival rate
All patients 1146 14.7 (13.8-15.5) - 9.5 0.0090
<55 years 222 15.8 (12.9-17.9) p =0.017 13.6 0.024
55-64 years 335 14.2 (12.5-16.1) 10.9 0.018
6574 years 422 14.1 (12.6-15.0) 7.1 0.013
=75 years 167 17.1 (14.2-19.0) 8.1 0.021
<55 years - stage I-1I 31 25.1 (15.1-35.7) p =0.015 25.4 0.081
- stage III-IV 160 14.6 (11.8-14.6) 13.6 0.029
55-64 years - stage I-II 54 17.7 (11.2-21.9) p=0.96 9.8 0.041
- stage III-IV 232 13.7 (11.6-16.1) 12.8 0.023
65-74 years - stage I-IT 08 14.5 (11.2-17.5) p=0.21 8.1 0.029
- stage III-IV 260 13.8 (11.6-15.0) 6.1 0.015
=75 years - stage I-II 57 18.2 (12.0-21.0) p=0.91 8.8 0.038
- stage III-IV 78 17.6 (14.8-22.0) 6.4 0.028
<55 years - RT! 72 11.2 (7.9-12.7) p < 0.0001 4.9 0.026
- RT + chemo? 52 14.6 (10.3-19.4) 15.1 0.050
- RT + surgery 38 28.0 (21.9-43.2) 25.9 0.073
- RT + chemo + surgery 17 42.8 (22.1-113.6) 31.5 0.116
55—-64 years - RT 120 9.3 (7.6-11.3) p <0.0001 2.5 0.014
- RT + chemo 79 12.7 (10.8-16.1) 10.1 0.034
- RT + surgery 57 23.4 (16.6-29.1) 16.5 0.050
- RT + chemo + surgery 19 25.5 (14.2-34.6) 26.8 0.109
65-74 years - RT 204 12.0 (10.2-14.4) p < 0.0001 2.9 0.012
- RT + chemo 62 13.9 (10.2-16.3) 1.6 0.016
- RT + surgery 60 16.8 (11.1-23.0) 15.9 0.048
- RT + chemo + surgery 16 35.4 (9.8-56.9) 25.0 0.108
=75 years® - RT 91 17.1 (12.0-20.2) p=0.19 7.7 0.028
- RT + chemo 8 10.2 (6.3-19.7) 0.0 -
- RT + surgery 14 17.3 (5.6-29.2) 21.4 0.110

IRadiation therapy.

2First line induction and/or concomitant chemotherapy.
30nly two patients received RT + chemotherapy + surgery.
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Table IIb. Estimated disease-specific survival for different subgroups.

Median disease-specific

p-value, 5-year survival ~ Standard error

Strata N survival (95%CI ), months  log-rank test rate, % of survival rate
All patients 845 14.7 (13.7-15.8) - 10.3 0.012
<55 years 169 15.6 (12.9-19.6) p=0.18 13.3 0.028
55-64 years 264 14.2 (12.2-16.5) 10.9 0.021
65-74 years 300 14.2 (12.8-15.9) 8.7 0.018
=75 years 112 17.6 (13.1-21.6) 8.0 0.030

IFirst line induction and/or concomitant chemotherapy.

eligible at the time. The national guidelines for radio-
therapy has not changed much in recent years, as
compared to the time period of the present study,
except for an escalation of the radiation dose.

There are other limitations with the present study
that are related to its retrospective nature and his-
torical context. The TNM classification was based on
the available imaging techniques during the different
time intervals which may have changed over time due
to the development of more sensitive staging tech-
niques such as magnetic resonance imaging (MRI),
four-dimensional computed tomography (4D-CT),
positron emission tomography (PET)/CT [7].Today,
higher doses of radiotherapy can be delivered due to
these imaging innovations [8]. Moreover, the histo-
pathological/cytological specimens were not reviewed
for a second opinion and, the patients were not treated
or followed according to a standardised protocol.
Further, since the majority of patients throughout the
study period were never autopsied, the cause of death
might not be thoroughly investigated resulting in dif-
ficulties analysing disease-specific survival, especially
so among the elderly patient population. Also, there
were missing values for some of the explanatory vari-
ables, which may lead to a selection bias.

During the past years, patients with NSCLC
have often been given similar treatment, regardless
of age and other prognostic information. The issue

Disease-specific survival
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0.6
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Survival Probability

0.2
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Survival time (years)

|Age —— <55 ——— 55-64 — — 65-74 — — >=T75|

Figure 2. Disease-specific survival for patients in different age
groups at diagnosis.

concerning age has further been rather confusing
since some studies have reported that younger
patients have a worse prognosis than older patients
[9-11] whereas other reports show similar overall
survival rates [12—14] and further a number of stud-
ies have shown better overall survival rates in younger
patients [15-17]. In the present study our aim was
to clarify the difference of the clinical outcome in
patients related to age at the time of diagnosis. The
cohort was divided into four groups; <55, 55-64,
65—74 and =75 years. From our point of view, the
above described age groups are of importance since
we tend to define patients as “young” if <55 years
of age and if a patient is =75 years of age, we tend
to define this patient as “old”. In Sweden the age of
retirement is 65 years and we decided to split the
middle-aged group into a “young middle-aged
group”; 55-64 and an “old middle-aged group”;
65—74 years. In terms of patient characteristics we
found several differences between these groups.
Among the youngest patients there was a predomi-
nance of female gender which steadily declined with
increasing age. Adenocarcinomas were most preva-
lent among the youngest patients whereas squamous
cell carcinomas increased with rising age, while the
proportion of other histologies remained relatively
constant with increasing age. This is in accordance
with other reports which show a higher proportion

1.0
p<0.0001

o
™
I

0.6

0.4 1

0.2 1

Survival Probability

0.0 . : : . ;

Survival time (years)

Trt
k |=——RT ——— RT+C —-—RT+S§ — — RT+S+C

Figure 3. Overall survival for different treatment combinations in
patients aged <55 years.
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Figure 4. Overall survival for different treatment combinations in
patients aged 55-64 years.

of women and adenocarcinomas in the younger
patient population affected with NSCLC [18,19].
We found that thoracic pain seemed to decrease with
increasing age, whereas the opposite was observed
for haemoptysis. This is in line with a study by Nugent
et al. in which thoracic pain was found to be signifi-
cantly more common in younger (<45 years) than
in older patients (>80 years). Moreover, haemopty-
sis was more common in the older age group but the
difference was not statistically significant [17].

We also found that patients aged <55 years had
the highest five-year overall survival rate. This was
found in a multivariate analysis where possible con-
founders like performance status, stage and different
treatments given were taken into account. However,
the relationship between advanced age and survival
was not consistent since patients aged =75 years had
the longest median survival time among the age

275 year

p=0.187
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Figure 6. Overall survival for different treatment combinations in
patients aged = 75 years.
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Figure 5. Overall survival for different treatment combinations in
patients aged 65-74 years.

groups (17.1 months), whereas the five-year overall
survival rate was only 8.1% as compared with 13.6%
for patients aged <55 years. These contradictory
results may perhaps be attributed to a less aggressive
treatment approach among the elderly resulting in a
lower initial mortality. Furthermore, more indolent
tumour biology in elderly patients could contribute
to the lower initial mortality in this age group. More-
over, patients =75 years seem to have a higher risk
of death by other causes than lung cancer five years
after the day of diagnosis. The subject is controver-
sial. There are reports in accordance with the present
study suggesting better prognosis of survival for
younger patients [9-11] as well as reports finding no
such difference or even a worse prognosis in younger
patients [12,15,16].Since the cause of death was lung
cancer in 93% of the patients, the disease-specific
survival was as expected similar to the overall sur-
vival. However, when comparing the impact of stage
on survival for patients in the different age groups,
we found that those with stages I-II had a significant
survival advantage compared with patients with clin-
ical stages III-IV for patients aged <55 years, whereas
for all the other age groups there was no significant
survival benefit. Thus, it seems that clinical stage has
the most prognostic importance in patients younger
than 55 years, while its prognostic significance in
elder patients is less certain. However, among the
patients in stages I-II who have been treated with
radiotherapy, there are those who were inoperable for
medical reasons and those who had underwent non-
radical surgery prior to radiotherapy, thus reducing
the prognostic benefit of a lower stage. This selection
bias also makes comparison of the results with those
obtained with surgical treatment (pneumectomy,
lobar resection) of stage I-II disease misleading since
patients able to tolerate surgery are by definition
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Table III. Univariate Cox analyses of overall survival.

Table IV. Multivariate Cox analysis of overall survival.

Number of Hazard ratio Hazard ratio
Variable patients 95% CI) p-value Variable 95% CI) p-value
Total 1146 Gender
Gender Female (ref.!)
Female (ref.!) 391 Male 0.91 (0.77-1.08) 0.26
Male 755 1.09 (0.96-1.24) 0.18 Age
Age <55 years (ref.)
<55 years (ref.) 222 55-64 years 1.29 (1.02-1.62) 0.035
55-64 years 335 1.12 (0.94-1.34) 0.22 65-74 years 1.36 (1.08-1.71) 0.0097
65—74 years 422 1.31 (1.10-1.55) 0.0024 =75 years 1.02 (0.76-1.38) 0.90
=75 years 167 1.19 (0.97-1.47) 0.10 WHO performance status? 1.33 (1.17-1.52) <0.0001
Period Histopathology
1990-1995 (ref.) 556 Adenocarinoma (ref.)

1996-2000 579 1.05 (0.93-1.18) 0.48 SCC 1.13 (0.94-1.36) 0.18
Missing 11 Other 1.26 (0.99-1.60) 0.062
Smoking status Stage? 1.09 (1.03-1.16) 0.0032

Non-smoker (ref.) 56 Surgery
Ex-smoker 467 1.10 (0.82-1.45) 0.56 No (ref.)
Current smoker 549 1.06 (0.80-1.41) 0.69 Yes 0.48 (0.39-0.59) <0.0001
Missing 74 First line chemotherapy®
WHO performance 1062 1.35 (1.22-1.49) <0.0001 No (ref.)
status? Yes 0.80 (0.67-0.97) 0.022
Missing 84 Second line chemotherapy
Histopathology No (ref.)
AC (ref.) 323 Yes 0.69 (0.56-0.86) 0.0009
SCC 596 1.21 (1.05-1.40) 0.0074
Other 175 1.18 (0.97-1.43) 0.10 Model including gender, age at diagnosis. histopathology, stage,
Missing 52 surgery, and first and second line chemotherapy.
Stage? 970 1.11 (1.06-1.16) <0.0001 Number of patients = 706.
Missing 176 Missing = 440.
Surgery IReference level for the respective variable.
No (ref.) 705 2WHO performance status, grade 0-3.
Yes 226 0.49 (0.42-0.58) <0.0001 3Stages IA, IB, IIA, IIB, IIIA, IIIB and IV were coded 1-7.
Missing 215 4Induction and/or concomitant.
First line
chemotherapy*
No (ref.) 760 found no difference in the outcome of elderly patients
Ye,s i 348 0.74 (0.65-0.85)  <0.0001 treated with radiotherapy alone or surgery which is
Missing 38 o . . . .
Second line in line with the present study [21]. Regarding patients
chemotherapy receiving chemotherapy in a neoadjuvant and/or con-
No (ref.) 983 comitant fashion, there was a survival benefit for
Yes 163 0.83 (0.70-0.98) 0.028 patients aged <75 years, most pronounced in the

IReference level for the respective variable.

2WHO performance status, grade 0-3.

3Stages IA, 1B, IIA, IIB, IIIA, IIIB and IV were coded 1-7.
“Induction and/or concomitant.

healthier [20]. When investigating patients who
received surgery and postoperative radiotherapy we
found a major survival benefit for operated patients
aged younger than 75 years. In contrast, patients
aged =75 years surgical intervention did not give a
median overall survival benefit whereas it did give a
higher five-year overall survival. These results may
seem contradictory but since only 14 operated
patients aged =75 years were included in this study
it is not possible to draw any conclusions about the
efficacy of surgery in elderly patients from these
results alone. In a study by Noordijk et al. the authors

youngest age group.

In conclusion, this study indicates that younger
patients, despite having a more aggressive disease
and higher clinical stage at presentation, have the best
prognosis of overall survival. Furthermore, the pres-
ent study suggests that older patients may not benefit
from a more aggressive treatment approach involving
chemotherapy or surgery in addition to radiotherapy,
which should be taken into consideration when mak-
ing treatment decisions for this group of patients.
Also, with the addition of more modern staging tech-
niques, such as PET/CT, it will be easier to accu-
rately select patients suitable for curatively intended
radiotherapy by excluding those with stage IV
disease. The results obtained in this study should
therefore be confirmed by future prospective clinical
trials involving radiation treatment of patients with
non-small cell lung cancer.
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