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Aim: This observational study evaluated treatment patterns and survival for patients with stage I–IIIA non-
small-cell lung cancer (NSCLC). Materials & methods: Adults newly diagnosed with NSCLC in 2012–2016
at IPO-Porto hospital were included. Treatment data were available for patients diagnosed in 2015–2016.
Results: 495 patients were included (median age: 67 years). The most common treatments were surgery
alone or with another therapy (stage I: 66%) and systemic anticancer therapy plus radiotherapy (stage II:
54%; stage IIIA: 59%). One-year OS (95% CI) for patients with stage I, II and IIIA NSCLC (diagnosed 2012–
2016) were 92% (88–96), 71% (62–82) and 69% (63–75), respectively; one-year OS (95% CI) for treated
patients with stage I–II or stage IIIA NSCLC (diagnosed 2015–2016) were 89% (81–97) and 86% (75–98) for
non-squamous cell and 76% (60–95) and 49% (34–70) for squamous cell NSCLC. Conclusion: Treatment
advances are strongly needed for stage I–IIIA NSCLC, especially for patients with squamous cell histology.
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Most patients with lung cancer are diagnosed with advanced disease as the physical symptoms occur late in
disease progression [1]. However, approximately 20–30% of lung cancers, including non-small-cell lung cancer
(NSCLC), are diagnosed at earlier stages of the disease (stages I–IIIA); this proportion is expected to increase with
implementation of lung cancer screening in Europe [2–7].

Current European Society for Medical Oncology (ESMO) guidelines for early-stage NSCLC recommend surgery
for stages I and II with adjuvant chemotherapy recommended for stage II and considered for stage IB [1]. Radiother-
apy is recommended as a nonsurgical option for stage I [1]. For resectable stage III disease, surgery with chemotherapy
(adjuvant or induction) or induction concurrent chemoradiotherapy are recommended [1]; for unresectable stage III
disease, concurrent or sequential chemoradiotherapy is recommended. These recommendations have not changed
significantly from the previous 2013 guidelines [8]. With the availability of tyrosine kinase inhibitors and immune
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checkpoint inhibitors, studies are underway to determine their potential use in early-stage NSCLC, predominantly
as neoadjuvant or adjuvant therapy [9,10].

I-O Optimise is a multinational, observational research initiative providing valuable insights on the evolving lung
cancer landscape based on established real-world data sources [11]. Through this initiative, treatment patterns and
survival outcomes in stage I–IIIA patients with NSCLC in Northern Portugal are being assessed using real-world
data from the Instituto Português de Oncologia do Porto Francisco Gentil, EPE (IPO-Porto) hospital.

Materials & methods
IPO-Porto, a single-site oncology hospital treating approximately 40% of oncology patients in Northern Portugal,
holds a research database capturing data on all cancer types. The IPO-Porto hospital and associated research database
have been described previously [12].

This observational retrospective cohort study included adults (≥18 years) newly diagnosed with NSCLC between
January 2012 and December 2016 and followed up at IPO-Porto until June 2017. Inclusion and exclusion criteria
are described in Supplementary Table 1. This analysis focused on patients diagnosed with stage I–IIIA NSCLC
(International Association for the Study of Lung Cancer 7th edition of the tumor, node and metastasis classification
of lung cancer) [13]. Initial treatment includes patients diagnosed in 2015–2016, as systemic anticancer therapy
(SACT) data were available since 2015, and was defined as the first treatment received within 6 months of
diagnosis, including any other associated treatment received within a specified time period following first treatment,
considering lung surgery, radiotherapy and SACT (Supplementary Table 2).

Patient characteristics and initial treatment were reported with descriptive statistics. Median time from diagnosis
to first treatment received was calculated for treated patients. Overall survival (OS) was estimated by the Kaplan–
Meier method from date of diagnosis (or from the treatment initiation date for analyses of treated populations) to
death, loss to follow-up or end of study period. When sample sizes were limited, disease stages were combined. No
imputation methods were used to handle missing data.

Results
Patients
Between 2012 and 2016, 1524 patients were diagnosed with NSCLC at IPO-PORTO and met the eligibility
criteria with approximately a third (32.5%) diagnosed at stages I–IIIA (Figure 1). Although the number of patients
diagnosed annually remained consistent, the proportion diagnosed at stages I–IIIA showed a modest increase from
30.9% in 2012 to 34.2% in 2016. In patients with stages I–IIIA NSCLC, median age was 67 years and 35.2%
were diagnosed with stage I, 17.4% with stage II and 47.5% with stage IIIA (Table 1).

The most common histologies were non-squamous cell (NSQ) carcinoma (58.8%) and squamous cell (SQ)
carcinoma (33.7%). Compared with patients with SQ carcinoma, a greater proportion of patients with NSQ
carcinoma were diagnosed at stage I (43.0 vs 25.1%) and a lower proportion with NSQ carcinoma were diagnosed
at stage IIIA (41.2 vs 55.1%). Characteristics of the 199 patients diagnosed at stages I–IIIA in 2015–2016, when
treatment data was collected, were broadly similar to those diagnosed in 2012–2016 (Table 1).

Initial treatments
Of the patients diagnosed in 2015–2016, 90.5% (180/199) were treated within 6 months of diagnosis, <1%
(1/199) began treatment >6 months after diagnosis (i.e., not included in the treated population as per our
protocol definition), 7.5% (15/199) were not treated (received best supportive care) and 1.5% (3/199) had data
collected, but processing issues prevented assessment. Among treated patients, median (interquartile range [IQR])
time to first treatment was 67 days (45–95) for stages I–II and 39 days (28–59) for stage IIIA.

The proportion of treated patients declined marginally with advancing disease (stage I: 93.5% [72/77]; stage
II: 90.9% [30/33]; stage IIIA: 87.6% [78/89]). Age at diagnosis also appeared to impact treatment decisions,
with 96.4% (80/83) and 94.4% (67/71) of patients aged <65 years and ≥65 to <75 years, respectively, receiving
treatment, compared with 75.6% (34/45) of patients aged ≥75 years and only 56.3% (9/16) of patients aged ≥80
years.

Initial treatment for patients diagnosed with stages I–IIIA NSCLC (NSQ or SQ carcinoma only) in 2015–2016
are presented in Table 2. For stage I, 66.2% of treated patients received surgery, where 41.2% received surgery
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Patients newly diagnosed with

lung cancer in 2012–2016

n = 3255

Excluded: n = 1731

All incident NSCLC: n = 1524

Unspecified stage

n = 21
TNM stage I–IIIA

n = 495

TNM stage I–IIIA

diagnosed in 2012–2014

Treatment information not recorded
n = 296

TNM stage I–IIIA

diagnosed in 2015–2016

Treatment information recorded
n = 199

TNM stage IIIB–IV

n = 1008

Age (years) <18 (n = 1)•
•

•

•

Concomitant primary tumor at
time of diagnosis† (n = 235)
Received treatment outside
the institution before starting
treatment at IPO-Porto (n = 1068)
Morphology code indicating SCLC
or neuroendocrine (n = 427)

Reasons:

Figure 1. Flow diagram of patients diagnosed with lung cancer. Grey shaded cohorts were included in the study analysis.
†Excluding nonmelanoma skin cancer (ICD-10 codes C44, C4A) and in situ/benign neoplasms.
NSCLC: Non-small-cell lung cancer; SCLC: Small-cell lung cancer; TNM: Tumor, node and metastasis.

Table 1. Demographic and clinical characteristics of patients diagnosed with stage I–IIIA non-small-cell lung cancer.
Parameter 2012–2016 cohort 2015–2016 cohort†

Treated patients‡

All
n = 495

All
n = 199

Diagnosed at stage I–II
n = 102

Diagnosed at stage IIIA
n = 78

Age at NSCLC diagnosis (years)

Mean (SD) 66.5 (10.1) 66.5 (9.9) 66.8 (9.1) 64.0 (10.1)

Median (IRQ) 67 (59–74) 68 (59–74) 67 (60–73) 63 (57–72)

Range 34–88 34–86 34–85 38–83

Gender, n (%)

Male 369 (74.5) 149 (74.9) 74 (72.5) 59 (75.6)

Female 126 (25.5) 50 (25.1) 28 (27.5) 19 (24.4)

TNM stage, n (%)

I 174 (35.2) 77 (38.7) 72 (70.6) –

II 86 (17.4) 33 (16.6) 30 (29.4) –

IIIA 235 (47.5) 89 (44.7) – 78 (100.0)

Histology, n (%)

NSQ 291 (58.8) 119 (59.8) 68 (66.7) 41 (52.6)

SQ 167 (33.7) 68 (34.2) 28 (27.4) 33 (42.3)

NSCLC NOS 21 (4.2) 7 (3.5) M M

Other histologies 16 (3.2) 5 (2.5) M M

†Cohort with treatment data.
‡ Includes patients treated within 6 months of diagnosis.
IRQ: Interquartile range; M: Masked; NOS: Not otherwise specified; NSCLC: Non-small-cell lung cancer; NSQ: Non-squamous cell; SD: Standard deviation; SQ: Squamous cell; TNM: Tumor,
node and metastasis.
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Table 2. Initial treatments for patients diagnosed with stage I–IIIA NSQ or SQ non-small-cell lung cancer in 2015–2016.
Treatment, n (%) Treated patients with NSQ/SQ NSCLC†

N = 170

Stage I
n = 68

Stage II
n = 28

Stage IIIA
n = 74

Surgery 45 (66.2) 6 (21.4) 13 (17.6)

Surgery alone 28 (41.2) M M

Surgery + neoadjuvant or adjuvant
SACT (with or without radiotherapy)‡

17 (25.0) 6 (21.4) M

Radiotherapy alone 22 (32.4) M M

SACT plus radiotherapy M 15 (53.6) 44 (59.5)

SACT alone M M 17 (23.0)

Data were masked if there were five or fewer patients.
†There were six, five or fewer, and nine untreated patients with stage I, II and IIIA NSQ/SQ, respectively.
‡For patients with NSQ and SQ NSCLC, five patients with stage II or IIIA received neoadjuvant SACT; five or fewer patients with stage I, and 10 patients with stage II or stage IIIA received
some radiotherapy following surgery.
M: Masked; NSCLC: Non-small-cell lung cancer; NSQ: Non-squamous cell; SACT: Systemic anticancer therapy; SQ: Squamous cell.
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Figure 2. Overall survival in patients diagnosed with stage I–IIIA non-small-cell lung cancer in 2012–2016.
Patients were censored at the date of loss to follow-up or at the end of the study period, whichever occurred first.
IQR: Interquartile range; NR: Not reached; NSCLC: Non-small-cell lung cancer; OS: Overall survival.

alone and 25.0% received surgery with an adjuvant SACT regimen, and 32.4% received radiotherapy alone. For
those with stage II, 53.6% received SACT plus radiotherapy and 21.4% were treated with surgery with SACT
(all patients had NSQ carcinoma; more than 80% of those received adjuvant SACT). Among patients with stages
I–II, the median (IQR) age of patients treated with surgery and radiotherapy alone was 66 years (59–72) and 74
years (69–78), respectively. For stage IIIA, 59.5% of patients received SACT plus radiotherapy and 23.0% received
palliative SACT only.

Overall survival
Among patients diagnosed in 2012–2016, the 1-year OS estimate (95% CI) was highest in those diagnosed with
stage I NSCLC (92% [88–96]) and estimates were relatively similar among those diagnosed with stage II or IIIA
disease (71% [62–82] and 69% [63–75], respectively; Figure 2). This trend continued through the 2-year OS
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analysis with 2-year OS estimates of 80% (74–87), 50% (40–63) and 46% (40–53) for stages I, II and IIIA,
respectively.

Among patients diagnosed with stage I or II NSCLC in 2015–2016 and receiving treatment, the 1-year OS
estimates were 89% (81–97) for those with NSQ carcinoma and 76% (60–95) for those with SQ carcinoma. In
patients diagnosed with stage IIIA NSCLC in 2015–2016 and receiving treatment, the 1-year OS estimates were
86% (75–98) for those with NSQ carcinoma and 49% (34–70) for those with SQ carcinoma.

Discussion
Epidemiological studies on early-stage NSCLC are limited, with much of the focus directed toward advanced
disease. Treatment patterns in patients with stage I NSCLC at IPO-Porto (2015–2016) were generally reflective of
ESMO guidelines with approximately two-thirds of patients with stage I NSCLC treated with surgery (alone or
with another therapy) and a third treated with radiotherapy (elderly patients) [8]. However, even in this early-stage
population, 7.5% of patients with stage I–IIIA NSCLC did not receive treatment.

The OS estimate (95% CI) for patients diagnosed with stage I disease in our study was high, with 92% (88–
96) alive 1 year after diagnosis. In a study in Chinese patients with NSCLC (2011–2015), the survival profile for
patients diagnosed at stage I were similar to those observed in this study (1-year OS, 97% [94–99]) [14]. Comparable
OS in stage I has also been reported over similar time frames (2010–2014), such as in a Danish observational
study conducted as part of the I-O Optimise initiative (1-year OS: NSQ carcinoma, 92% [90–93], SQ carcinoma,
85% [82–88]) [15].

Among patients diagnosed with stage II and IIIA NSCLC, less than 20% received surgery; surgery was mostly
associated with an SACT regimen (mainly adjuvant treatment) and patients primarily had NSQ histology. The
main treatment in stages II and IIIA was SACT plus radiotherapy; unfortunately, it was not possible to differentiate
chemoradiation from SACT followed by palliative radiotherapy. In line with the similarities in initial treatment,
patients with stage II or IIIA disease showed similar survival profiles with just under three-quarters alive after 1
year (OS estimates [95% CI]: stage II, 71% [62–82]; stage IIIA, 69% [63–75]). In the aforementioned Chinese
study, OS for patients with stage II and IIIA NSCLC was higher than observed in our study (1-year, 89% [83–95]
and 79% [74–84], respectively); however, in the Chinese cohort, 86.6% of patients with stage II and 59.0%
of patients with stage IIIA disease had surgery [14]. In the Danish observational study, 1-year OS estimates for
patients diagnosed in 2010–2014 were similar to those observed here (stage II: NSQ carcinoma, 86% [83–88];
SQ carcinoma, 69% [66–73]; stage IIIA: NSQ carcinoma, 72% [69–75]; SQ carcinoma, 60% [57–64]); in the
Danish cohort, more than 60% of patients with stage II and around 30% with stage IIIA disease had surgery [15].

In the Danish observational study, OS differed between patients with NSQ and SQ histology, with the greatest
differences observed among those diagnosed at stage II or IIIA. This was also apparent in our analysis, where the
difference was most evident in patients with stage IIIA disease. In other real-world studies investigating NSCLC
(all stages), some found that SQ histology was linked to a poorer prognosis [14]; however, others did not [3,16]. The
poor outcomes in patients with stage II and IIIA disease further emphasizes the need for more effective therapies
for early-stage NSCLC.

Limitations of this study included the use of a single center; although IPO-Porto is a large oncology hospital, it is
not necessarily representative of clinical practice across Portugal. Additionally, performance status and comorbidity
data were not available and treatment data were limited to patients diagnosed in 2015–2016.

Conclusion
This observational study on treatment patterns and outcomes for patients with early-stage NSCLC in Northern
Portugal adds to the established literature highlighting a need for diagnostic and therapeutic advances for this
population. At present, there are a number of ongoing trials of neoadjuvant and/or adjuvant use of immune
checkpoint inhibitors designed to investigate novel approaches that could prevent or reduce postoperative recurrence
in patients with early-stage NSCLC, thereby possibly improving long-term survival [9,10]. In addition, recent data
with targeted therapies in the early-stage setting have been disclosed [17]. With a greater chance of successful
outcomes among patients with early-stage NSCLC [9], such treatment advancements have the potential to greatly
improve outcomes for this patient population.
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Summary points

• This observational study evaluated treatment patterns and overall survival (OS) for patients newly diagnosed
with stage I–IIIA non-small-cell lung cancer (NSCLC) between January 2012 and December 2016 at IPO-Porto, one
of Portugal’s largest oncology hospitals, with follow-up until June 2017.

• In total, 495 patients were diagnosed with stage I–IIIA NSCLC between January 2012 and December 2016; of
these, 199 patients were diagnosed in 2015 and 2016 when treatment data were collected.

• Most patients who were diagnosed in 2015 and 2016 (90.5%) received treatment within 6 months of diagnosis,
with median time to first treatment being slightly longer for those with stage I or II disease (67 days [IQR: 45–95])
than for those with stage IIIA disease (39 days [IQR: 28–59]).

• The most common initial treatments were surgery (alone or with another treatment) for stage I, and systemic
anticancer therapy plus radiotherapy for both stage II and IIIA.

• As expected, OS increased with earlier diagnosis, with the highest OS estimates observed for stage I patients.
However, there remained room for improvement among treated patients at all stages, particularly among those
with squamous cell carcinoma.

• The findings of this single-center study align with real-world data for patients with stage I–IIIA NSCLC from other
countries in Europe and worldwide, and add to the literature highlighting a need for treatment advances in this
patient population.

• With results of clinical trials investigating neoadjuvant and/or adjuvant immunotherapy for the treatment of
early-stage NSCLC expected in the near future, the use of ‘baseline’ pre-immunotherapy data, such as that
reported herein, will help contextualize any associated real-world benefits.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at:

www.futuremedicine.com/doi/suppl/10.2217/lmt-2020-0028
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