
Page 1 of 9

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(5):88atm.amegroups.com

Original Article
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Background: We studied the outcome of pulmonary resection with curative intent for non-small cell lung 
cancer (NSCLC) in a nationwide study covering a 24-year period, focusing on survival.
Methods: All patients who underwent pulmonary resection for NSCLC in Iceland in the period 1991−2014 
were reviewed for demographics, TNM stage and survival. Median length of follow-up was 45 months. 
Three 8-year periods were compared, overall survival was estimated, and prognostic factors for survival were 
identified.
Results: Altogether, 652 surgical resections were performed on 644 individuals (52% females):  
492 lobectomies (75%), 77 pneumonectomies (12%), and 83 sublobar resections (13%). Mean age increased 
from 65 to 68 yrs during the study period (P=0.002). The number of cases operated at stage IA increased 
substantially between the first and last periods (29% vs. 37%; P<0.001). Survival improved from 75% to 
88% at 1 year and from 38% to 53% at 5 years (P<0.001). Independent prognostic factors for mortality were 
advanced TNM stage (HR =2.68 for stage IIIA vs. I), age (HR =1.04), ischaemic heart disease (HR =1.26), 
any minor complication (HR =1.26), and sublobar resection (HR =1.33), but surgical margins free from 
tumour growth (HR =0.59) and treatment during the latter two eight-year periods were predictors of lower 
mortality. The best survival was seen between 2007 and 2014 (HR =0.61, 95% CI: 0.48−0.78; P<0.001).
Conclusions: Survival of patients who have undergone pulmonary resection for NSCLC has improved 
significantly in Iceland. This may be explained by the increased number of patients diagnosed at lower stages 
and improved preoperative staging, with fewer understaged patients.
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Introduction

Lung cancer is a leading cause of cancer-related death in 
the world. The prognosis remains poor, with only around 
13% of patients surviving for 5 years (1). In Europe, the 
survival of lung cancer patients has gradually increased (1) 
and this development has also been observed in the Nordic  
countries (2). Non-small cell lung cancer (NSCLC) 
accounts for around 80% of lung cancer cases in Europe 
and Northern America, where pulmonary resection is the 
treatment of choice for patients diagnosed with stage-I or 
stage-II disease and for selected patients with stage-IIIA 
disease (3,4).

Northern-European studies, including one from 
Iceland, have indicated improved survival following surgical 
resection for NSCLC (5,6). The reasons for this survival 
gain remain unclear but advances in the diagnosis of lung 
cancer, by improving perioperative staging, may have 
played a role. It is also possible that the use of adjuvant 
chemotherapy may have increased the survival of surgical 
patients with stage-II or stage-IIIA disease (7).

Previous studies on surgically treated NSCLC patients 
have focused mainly on lobectomies, which is the golden 
standard curative treatment for most patients with disease 
localized to the lungs (8). However, sublobar resections for 
patients who are not believed to tolerate lobectomy and 
pneumonectomies in more advanced disease, still constitute 
a significant number of patients (9,10). Population-based 
studies on outcome that include all types of pulmonary 
resections for NSCLC hardly feature in the literature, 
with most studies focusing on single or a few specialised 
centres—with a potential risk of selection bias.

We therefore studied the outcomes of all pulmonary 
resections for NSCLC in a well-defined population 
representing the whole of Iceland, during a recent 24-year 
period, concentrating on long-term survival and identifying 
prognostic factors for survival.

Methods

Study design, data extraction, and clinical practice

We retrospectively examined all pulmonary resections that 
were performed with curative intent for primary NSCLC 
in Iceland from 1 January 1991 until 31 December 2014. 
Patients with pulmonary metastasis, carcinoid tumours, or 
recurrent lung cancer; patients who underwent explorative 
thoracotomy and resection for biopsy purposes; and 
patients who had resections with advanced or locally 

advanced disease were excluded. Twenty-one patients who 
had resections with advanced or locally advanced disease, 
mostly patients in stage IV at diagnosis due to solitary 
metastasis in the brain or the adrenal gland, were excluded. 
Cases were identified using a centralized database at the 
Department of Pathology, Landspitali University Hospital, 
covering all surgical specimens of lung cancer. To minimize 
the risk of missing cases, they were cross-matched with two 
other independent databases: a diagnostic registry and an 
operation registry at Landspitali University Hospital.

Landspitali University Hospital is the only hospital in 
Iceland where cardiothoracic surgery is performed, and 
this study was therefore performed on a nationwide basis. 
All surgical procedures were performed under general 
anaesthesia with double-lumen intubation and thoracic 
epidural anaesthesia. Between 1991 and 2003, intraoperative 
lymphadenectomy of enlarged hilar or ipsilateral mediastinal 
lymph nodes was performed when indicated, but after 2005 
these lymph nodes were routinely removed or sampled. 
Most cases were performed with an anterolateral thoractomy 
but since 2005, video-assisted thoracic surgery (VATS) was 
used selectively for sublobar resections.

All patients suspected of having lung cancer were 
evaluated by a multidisciplinary tumour board including 
pulmonologists, oncologists, thoracic surgeons, pathologists, 
and radiologists. The preoperative work-up evolved during 
the 24-year study period but most commonly included 
chest radiography; computed tomography (CT) of the 
chest, upper abdomen, and head; bone scintigraphy; and 
spirometry. For histological diagnosis, biopsies were 
obtained through bronchoscopy or transthoracic CT-
guided needle biopsy. Mediastinoscopy was performed 
preoperatively when indicated for cTNM stages Ib to 
IIIA. Mediastinal staging with endobronchial ultrasound 
(EBUS) with transbronchial needle aspiration (TBNA) was 
started in 2014. Furthermore, from 2014, positron emission 
tomography (PET) scan was performed on selected patients 
at cTNM stages Ib to III.

All patients were staged postoperatively according to 
the seventh edition of the TNM classification system. Only 
pathological staging (pTNM) was consistently available and 
was therefore used in this analysis. The surgical resection 
rate represents the ratio of patients undergoing pulmonary 
resection with histology confirmed NSCLC, according 
to the Icelandic Cancer Association Registry excluding 
carcinoid tumours. Incidental diagnosis was defined as no 
symptoms or signs of NSCLC at the time of diagnosis. 
Patients who had received adjuvant chemotherapy were 
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identified but no information regarding treatment regimen, 
adherence, or success was noted. Patients’ date of death was 
registered, or they were identified as living on 31 December 
2017, using data from the Icelandic National Population 
Registry, which provided almost complete information 
on long-term survival. The median follow-up time was 
45 (mean, 63; range, 1–283) months. To assess trends, we 
divided the 24-year study period into three 8-year periods.

Statistical analysis

Microsoft Excel 2016 and R software version 3.4.0 were 
used for data processing and statistical analysis. Chi-
squared test was used to compare categorical variables and 
Fisher’s exact test was used if the values had an expected 
frequency of 10 or less. Analysis of variance (ANOVA) 
was used for comparison of continuous variables between 
two or more groups. The Kaplan-Meier method was 
used to calculate overall survival and log-rank test was 
used to compare survival between groups. Any P value of 
<0.05 was considered to be statistically significant. A Cox 
proportional-hazards model was used to identify prognostic 
factors for long-term survival. Factors that had a P value 
of less than 0.05 in univariate analysis were used in the 
preliminary model along with factors that have been shown 
to be significant in other studies. A subset of variables was 

chosen for inclusion in the final model, using a backwards 
stepwise selection procedure. Assumption of proportionality 
was checked using a global goodness-of-fit test together 
with graphic plotting of variables.

The study was approved by the Icelandic National 
Bioethics Committee (reference number: 98-060-CM) 
and the Data Protection Authority (reference number: 
2001011025SJ/eb). As individual patients were not 
identified, the need for individual consent was not required.

Results

Patient demographics, surgical procedures, pathology, and 
staging

During the 24-year study period, 652 surgical resections 
were performed on 644 individuals (52% females): 492 
lobectomies (75%), 77 pneumonectomies (12%), and 83 
sublobar resections (13%) (Table 1). The proportion of 
pneumonectomies decreased from 13% in 1991−1998 to 
7% in 2007−2014 (P=0.005). The surgical resection rate 
changed from 23% in 1991−1998 to 28% in 2007−2014, but 
the increase was non-significant (P=0.39).

The mean age of the patients increased from 65 to 68 yrs 
during the study period (P=0.002) and the proportion of 
patients over 75 years of age increased from 11% to 23% 

Table 1 Comparison of demographics, different surgical operations and pathological factors between different time periods in patients who 
underwent pulmonary resection with curative intent for NSCLC between 1991 and 2014 in Iceland

Factors
1991−1998  

(N=157), n [%]
1999−2006  

(N=213), n [%]
2007−2014  

(N=282), n [%]
1991−2014  

(N=652), n [%]
P value

Female 76 [48] 105 [49] 158 [56] 339 [52] 0.20

Age (mean), years 65 66 68 68 (range: 35−89) 0.002

Over 75 years 17 [11] 33 [15] 65 [23] 115 [18] 0.003

Lobectomy 116 [74] 155 [73] 221 [78] 492 [75] 0.31

Sublobar resection 21 [13] 22 [10] 40 [14] 83 [13] 0.43

Pneumonectomy 20 [13] 36 [17] 21 [7] 77 [12] 0.005

Free surgical margins 138 [88] 191 [90] 268 [95] 597 [92] 0.009

Surgical resection rate 23% 25% 28% 25% 0.39

Incidental diagnosis 54 [34] 72 [34] 100 [35] 226 [35] 0.94

Stage I and II 130 [83] 177 [83] 240 [85] 547 [84] 0.70

Squamous cell carcinoma 52 [33] 68 [32] 65 [23] 185 [28] 0.03

Adeno-carcinoma 89 [57] 128 [60] 193 [68] 410 [63] 0.03

NSCLC, non-small cell lung cancer.
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(P=0.003). The gender ratio, however, did not change 
significantly; nor did the percentage of patients with 
ischaemic heart disease. The most common histological 
types were adenocarcinoma (63%) and squamous cell 
carcinoma (SCC) (28%), with adenocarcinoma histology 
increasing significantly (P=0.03) and SCC decreasing 
significantly (P=0.03) during the study period. There was no 
significant change in the rate of incidental diagnosis (35%) 
between time periods (P=0.94).

For the whole study period, the proportions of stage Ia, 
Ib, IIa, IIb, and IIIA were 30%, 23%, 18%, 13%, and 16%, 
respectively, as shown in Table 2. The proportion of stage-
IA tumours increased from 29% in 1991−1998 to 37% in 
2007−2014 (P<0.001). 

Preoperative morbidities and postoperative complications

A comparison of different surgical types is shown in Table 3.  
A higher proportion of the patients who underwent a 
sublobar resection had a preoperative diagnosis of IHD 
(40%), a previous diagnosis of COPD (46%), and a FEV 
<75% (40%). Major complications were significantly more 
common in the pneumonectomy group, and a higher 
proportion of patients had intraoperative bleeding of over 
1 L and postoperative new-onset atrial fibrillation. Cancer-
free surgical margins (R0-resectons) were also more 
common in patients who underwent lobectomy (93%) than 
those who underwent pneumonectomy (87%) or sublobar 
resection (88%) (P=0.049). Cancer-free surgical margins 
after pathological examination of the resected lung tissue 
were found in 88% of the patients between 1991 and 
1998 and this increased to 95% in the period 2007−2014 

(P=0.009). Eighty-two patients with stage-II or stage-IIIA 
tumours received adjuvant chemotherapy, most of them in 
the latest study period (Table S1).

Short-term and long-term survival

The postoperative 30- and 90-day mortality, 1.1% and 
2.6% respectively, did not change significantly throughout 
the study period. The 30- and 90-day mortality for 
pneumonectomies was 5.2% and 9.1%, respectively, and 
it was 0.6% and 1.8% for lobectomies and 0% and 1.2% 
sublobar resections.

The overall 5-year survival was 46% and the median 
survival was 50 (95% CI: 45−61) months. As shown in 
Table 4, survival increased from 75% to 88% at 1 year 
postoperatively, from 52% to 66% at 3 years, and from 
38% to 53% at 5 years during the study periods. The 
5-year overall survival was 50% for lobectomy, 41% for 
sublobar resection, and 26% for pneumonectomy (P<0.001)  
(Figure 1A). For the whole period, the 5-year survival for 
patients with stage-IA tumours and stage-IIIA tumours was 
64% and 23%, respectively.

Figure 1B shows the 5-year survival according to study 
periods. Six months postoperatively, the survival curves 
started to deviate from each other with more favourable 
survival observed in the later study periods, both at 1 
and 5 years (log-rank test, P<0.001). A subgroup analysis 
of survival for each stage showed that patients with 
stage-II disease in the latest time period had significantly 
improved survival (P=0.015), while patients with stage-I 
disease (P=0.11) and stage-IIIA disease (P=0.39) did not 
(Figure S1).

Table 2 Stage distribution and 5-year survival in patients who underwent pulmonary resection for NSCLC with curative intent between 1991 and 
2014 in Iceland, according to 8-year time period

Stage 1991−1998, n [%] 1999−2006, n [%] 2007−2014, n [%]
1991−2014

P value
n [%] 5-year survival (%)

IA 46 [29] 44 [21] 105 [37] 195 [30] 64 <0.001

IB 33 [21] 58 [27] 58 [21] 149 [23] 57 0.015

IIA 35 [22] 38 [18] 47 [17] 120 [18] 33 0.38

IIB 16 [10] 37 [17] 30 [11] 83 [13] 31 0.016

IIIA 27 [17] 36 [17] 41 [15] 104 [16] 23 0.23

Total 157 [100] 213 [100] 281 [100] 652 [100]

NSCLC, non-small cell lung cancer.
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Independent prognostic factors for survival

Figure 2 shows a forest plot with the prognostic factors 

for overall survival, based on a Cox multivariate analysis. 

Patients who were operated on in the years 2007−2014 

(HR =0.61, 95% CI: 0.48−0.78; P<0.001) and 1999−2006 

(HR =0.77, 95% CI: 0.61−0.98; P=0.03) had significantly 
more favourable survival than patients who were operated 
on in the period 1991−1998. Patients with stage-IIA, -IIB, 
and -IIIA disease had significantly worse survival relative to 
patients with stage-IA disease (HR =2.14, HR =2.21, and 
HR =2.68, respectively). Advanced age (HR =1.04 per year), 

Table 3 Comparison of patient demographics, preoperative morbidity, pathological factors, and postoperative complications between different 
surgical operations in patients who underwent pulmonary resection with curative intent for NSCLC between 1991 and 2014 in Iceland

Factors Lobectomy (N=492), n [%] Pneumonectomy (N=77), n [%] Sublobar resection (N=83), n [%] P value

Preoperative 

Male 227 [46] 52 [67] 34 [41] <0.001

Age (mean), years 67 64 69 <0.001

Incidental diagnosis 182 [37] 6 [8] 37 [45] <0.001

Preoperative morbidity

IHD 121 [25] 17 [22] 33 [40] 0.01

COPD 128 [26] 14 [26] 38 [46] <0.001

FEV1 <75% 128 [26] 10 [13] 33 [40] 0.008

Postoperative

Squamous cell carcinoma 126 [26] 40 [52] 19 [23] <0.001

Adenocarcinoma 322 [65] 31 [40] 57 [69] <0.001

Mean tumour size, cm 3.6 5.6 2.2 <0.001

Free tumour margin 458 [93] 66 [87] 73 [88] 0.049

Major complications 32 [7] 10 [13] 2 [2] 0.026

BPF 2 [0] 1 [1] 0 [0] 0.35

Myocardial infarction 5 [1] 0 [0] 1 [1] 1

ARDS 11 [2] 2 [3] 0 [0] 0.40

Reoperation for bleeding 9 [2] 4 [5] 0 [0] 0.05

Empyema 5 [1] 3 [4] 0 [0] 0.14

CHF 8 [2] 0 [0] 1 [1] 0.85

Minor complications 160 [33] 33 [43] 23 [28] 0.12

Air leakage >7 days 87 [18] 1 [1] 9 [11] 0.25

Pneumonia 39 [8] 7 [9] 10 [12] 0.47

AF 36 [7] 16 [19] 2 [2] <0.001

Intraoperative bleeding >1 L 25 [5] 17 [22] 1 [1] <0.001

RNP 7 [1] 1 [1] 0 [0] 1

Wound infection 7 [1] 1[1] 3 [4] 0.32

NSCLC, non-small cell lung cancer; IHD, ischaemic heart disease; COPD, chronic obstructive pulmonary disease; FEV1 <75%, forced 
expiratory volume in 1 s under 75% of reference value; BPF, bronchopleural fistula; ARDS, acute respiratory distress syndrome; CHF, 
congestive heart failure; AF, atrial fibrillation; RNP; recurrent nerve paresis.
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Table 4 Thirty- and 90-day mortality; 1-year, 3-year, and 5-year survival; and median survival in patients who underwent pulmonary resection 
with curative intent for NSCLC between 1991 and 2014 in Iceland

Survival 1991−1998 1999−2006 2007−2014 1991−2014 95% CI

30-day mortality, % 2 1 1 1.1 0.3–1.9

90-day mortality, % 4 2 2 2.6 1.4–3.8

1-year survival, % 75 83 88 83 81–86

3-year survival, % 52 55 66 59 56–63

5-year survival, % 38 43 53 46 42–50

Median survival, months 40 46 74 50 45–61

NSCLC, non-small cell lung cancer.

a history of ischaemic heart disease (HR =1.26), and a minor 
postoperative complication (HR =1.26) were significant 
adverse prognostic factors for overall survival, but free 
surgical margins were predictive of more favourable survival 
(HR =0.59). Patients who underwent sublobar resections 
had worse survival than lobectomy patients (HR =1.33). 
Adjuvant chemotherapy was not a prognostic factor for 
survival in univariate (HR =1.12, P=0.46) or multivariate 
models (HR =0.92, P=0.64).

Discussion

In this nationwide study, we investigated short-term and 
long-term outcome after all pulmonary resections for 

NSCLC in a well-defined cohort of patients treated over a 
24-year period. We found a significant gain in survival during 
the study period, with 5-year survival improving from 38% 
in 1991–1998 to 53% in 2007–2014 (P<0.001). Furthermore, 
improved outcome in the later time periods was confirmed in 
a multivariate Cox analysis with a HR of 0.61 for 2007–2014 
relative to the first period [1991–1998] (P<0.001).

The explanation for this improvement in long-term 
survival is most likely multifactorial, but may not be fully 
accounted for by our data, although some distinctive 
indicators can be identified. Notably, the proportion of 
stage-IA patients rose from 29% in 1991−1998 to 37% in 
2007−2014 (P<0.001). This is not explained by an increase 
in incidental detection that did not change during the study 

Figure 1 Overall survival in patients who underwent pulmonary resection for NSCLC with curative intent between 1991 and 2014 in 
Iceland, according to (A) surgical operation (P<0.001) and (B) 8-year time period (P<0.001). NSCLC, non-small cell lung cancer.
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period, despite the increased access to imaging with CT in 
Iceland over this period. Still an increased ratio of incidental 
diagnosis with CT, and not conventional chest X-ray, as 
shown in a study from Iceland (11), could have increased the 
overall survival for the whole study population. Improved 
imaging techniques and increased public awareness may 
also have contributed to earlier diagnosis in incidentally 
diagnosed patients, and thus may have resulted in the 
improved outcome in later time periods.

Interestingly, the largest proportional gain in survival 
was seen in patients with stage-II disease. Advances in 
preoperative diagnostic work-up with more emphasis on 
mediastinal staging with use of mediastinoscopy, EUS/
EBUS, and PET are likely to have improved patient 
selection for surgery during the study period. These factors 
are probably mostly relevant in the latest study period 
[2007−2014], where the most improvement in survival was 
observed. Furthermore, during the past 15 years in Iceland, 
ipsilateral mediastinal lymph node dissection has been 
routinely performed during pulmonary resections. This 
ensures that patients with stage-II disease and N2 metastasis 
are staged correctly, and therefore receive adjuvant therapy 
when indicated. Starting in 2005, a formal multidisciplinary 
tumour board has discussed all new lung cancer cases in 
Iceland, formulating treatment plan recommendations. 

All the factors mentioned above could help decrease the 
number of understaged patients who receive surgical 
treatment, but the improved patient selection based on 
quality diagnostic work-up further ensures that only 
patients who are truly stage-I, -II, and -IIIA are considered 
for surgery.

The 1-year survival during the whole study period 
was 83%, but it was 88% in the latest period, which 
is comparable to what has been found in other studies 
(5,12). The 5-year survival for NSCLC after pulmonary 
resection, which was originally reported as being around 
40% (13), has more recently been in the 54−65% range 
in larger cohorts (12,14-16), but is still around 40% in 
smaller cohorts (17). In the present study, 5-year survival 
changed from 38% in 1991−1998 to 53% in 2007−2014. 
The improved survival in our study is in agreement with 
recent studies on NSCLC patients (1,18,19), including 
a Norwegian population-based study (5), that identified 
resected NSCLC patients as a subgroup of all NSCLC 
patients with the greatest improvement in survival. Morgant 
et al. reported on a large study from France (20) and Lee  
et al. reported on a longitudinal study from South Korea (16), 
both of which found improved survival in resected NSCLC 
patients in recent decades. A higher proportion of female 
patients and stage-IA cases together with a lower number 

Figure 2 Cox multivariate analysis of prognostic factors for overall survival in all patients who underwent pulmonary resection for NSCLC 
with curative intent between 1991 and 2014 in Iceland. NSCLC, non-small cell lung cancer; HR, hazard ratio; IHD, ischaemic heart disease.

Factor
Age

0.5                                    1                                     2

Female

Stage

IHD

Free tumour margins

Minor complications

Operation type

Time period

IA

IB

IIA

IIB

IIIA

Lobectomy

Pneumonectomy

Sublobar resection

1991−1998

1999−2006

2007−2014

HR
1.04 (1.02−1.05)

0.96 (0.79−1.17)

Reference

1.09 (0.82−1.44)

2.14 (1.60−2.86)

2.21 (1.61−3.05)

2.68 (1.97−3.66)

1.26 (1.01−1.56)

0.59 (0.43−0.82)

1.26 (1.03−1.53)

Reference

1.26 (0.93−1.70)

1.33 (1.00−1.77)

Reference

0.77 (0.61−0.98)

0.61 (0.48−0.78)

0.698

0.564

<0.001 ***
<0.001 ***
<0.001 ***
0.036 *
0.002 **
0.023 *

0.139

0.05 *

0.03 *
<0.001 ***

P value

<0.001 ***
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of pneumonectomy cases were identified as possible causes 
of improved survival in the South Korean study (16).  
In the present study, adjuvant chemotherapy was not a 
prognostic factor for survival, and although stage-II and 
-IIIA patients routinely received adjuvant chemotherapy 
in the latter half of the study, conclusions regarding the 
possible impact are difficult to make due to the uncontrolled 
nature of the study.

Short-term survival was acceptable, with a 30-day 
mortality of 1.1%, and it did not change substantially 
over the study period. Other studies have found a 30-day 
mortality of around 2−4% (21,22) and higher rates for 
patients who have undergone pneumonectomies, or in the 
5−12% range (22,23). In our cohort, the 30-day survival for 
pneumonectomy patients was 5%, which can be considered 
acceptable.

Minor complications were a significant adverse 
prognostic factor for survival in the logistic regression 
model (HR =1.26). This has been demonstrated previously 
in the literature (24). The major and minor complication 
rates were 7% and 33% respectively; the latter being 
significantly higher in 1999−2006 than in the other periods. 
It could have played a part in improved survival in the latest 
time period, but there was no clear development over the 
whole study period. The complication rate after lobectomies 
has been reported to range between 19% and 58% (24,25), 
which is in line with our findings. As expected, patients who 
underwent pneumonectomy had higher minor and major 
complication rates, of 43% and 13%, respectively, which 
correlate with increased postoperative morbidity in this 
patient group.

The ratio of cancer-free surgical margins (R0 resections) 
increased over the study period, and surgical margins free 
of tumour growth were an independent prognostic factor 
for increased survival. The dismal effect of R1 pulmonary 
resections on survival is previously well established (26).

The main strength of this study was the low risk of 
selection bias, as it included all the patients who underwent 
pulmonary resection for NSCLC over 24 years in a 
whole nation. The main limitation of the study was its 
retrospective design, with the potential bias that it can 
introduce, such as missing information on symptoms, lack of 
complete preoperative staging, and lack of documentation of 
complications. The lack of detailed information regarding 
the use of adjuvant chemotherapy limited the possibility of 
careful assessment of its significance in this study.

In conclusion, the survival of patients operated 
for NSCLC has improved significantly in Iceland. 

This improvement in survival may be explained by 
an increased number of patients being diagnosed at 
lower stages. Improved preoperative staging, resulting 
in fewer understaged patients who get selected for a 
surgical treatment, may have contributed to this increase 
in survival—but we found no evidence that adjuvant 
chemotherapy for stage-II and stage-IIIA patients 
significantly affected survival.
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Figure S1 Survival according to three 8-year time periods in NSCLC patients at stage I (P=0.11), stage II (P=0.015), or stage IIIA (P=0.39) who underwent pulmonary resection in Iceland between 1991 and 2014. NSCLC, non-
small cell lung cancer.

Table S1 Neo-adjuvant and adjuvant chemo- and radiotherapy by time periods

Treatment modality 1991−1998 (N=157), n [%] 1999−2006 (N=213), n [%] 2007−2014 (N=282), n [%] 1991−2014 (N=652), n [%] P value

Neo-adjuvant chemotherapy 0 [0] 4 [2] 10 [4] 14 [2] 0.048

Neo-adjuvant radiotherapy 1 [0] 2 [0] 12 [4] 15 [2] 0.014

Adjuvant chemotherapy 1 [0] 26 [12] 55 [20] 82 [13] <0.001

Adjuvant radiotherapy 28 [17] 18 [8] 9 [3] 55 [8] <0.001

P=0.11 P=0.015 P=0.39
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