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Abstract

Objective: We investigated on the benefit/risk ratio of surgery in octogenarians with early-
stage non-small cell lung cancer (NSCLC)

Material and methods: From 2005 to 2020, 100 octogenarians were operated on for a
clinical stage IA to IIA NSCLC. All patients had undergone whole body PET -scan and brain
imaging. Operability was assessed according to current guidelines regarding the
cardiopulmonary function. Since 2015, patients followed a dedicated geriatric evaluation
pathway. Minimally invasive approaches were used in 66 patients, and a thoracotomy in 34.
Results: Clavien-Dindo grade > 4 complications occurred in 15 patients within 90 days,
including 7 fatalities. At multivariable analysis, the number of co-morbidities was their single
independent prognosticator. Following resection, 24 patients met pathological criteria for
adjuvant therapy among whom 3 (12.5%) received platinum-based chemotherapy. Five-year
survival rates were overall (OS) 47 * 6.3 %, disease-free (DFS) 77.6 + 5.1 %, and lung cancer-
specific (CSS) 74.7 + 6.3%. Diabetes mellitus impaired significantly long-term outcomes in
these 3 dimensions. OS was improved since the introduction of a dedicated geriatric
assessment pathway (72.3% vs. 6.4%, P= 0.00002), and when minimally invasive techniques
were used (42.3% vs. 11.3%; P=0.02). CSS was improved by the performance of systematic
lymphadenectomy (55.3% vs. 26.9%; P=0.04). Multivariable and recursive partitioning
analyses showed that a decision tree could be built to predict overall survival on the basis of
diabetes mellitus, high co-morbidity index and low ppoDLCO values.

Conclusions: The introduction of a dedicated geriatric assessment pathway to select
octogenarians for lung cancer surgery was associated with OS values that are similar to
outcomes in younger patients. The use of minimally invasive surgery and the performance of

systematic lymphadenectomy were also associated with improved long-term survival.
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Octogenarians with multiple co-morbid conditions, diabetes mellitus, or low ppo DLCO

values may be more appropriately treated with SBRT.

Key-words: Lung cancer surgery, Elderly (>80 years), Thoracoscopy, Robotics, Thoracotomy
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1. Introduction

Current demographic and epidemiological trends make lung cancer in the geriatric
population being recognized as a public health concern, the magnitude of which is expected
to peak in 2030. Age standardized incidence rates increase sharply at the age of 40 and over,
reaching a maximum value of 378.5/100 000 in males aged 80 to 84 [1]. Contemporary
octogenarians are aged beyond their life expectancy, which was less than 60 years in France
at their birth, both for males and females, and still below 80 years currently in males [2].
Treatment decision making is extremely difficult, in particular in the oldest, when an early-
stage non-small cell lung cancer (NSCLC) is diagnosed or suspected. First, the disease is
usually asymptomatic, when the objectives of the treatment at those ages have to prioritize
the preservation of both quality of life and autonomy over survival. Second, very elderly
patients are intuitively at increased risks of peri-procedural morbidity and mortality, making
the selection of candidates a particularly demanding process. Third, many potential
neoplastic or non-neoplastic causes of mortality may compete with that of NSCLC. Fourth, in
the era of stereotactic body radiation therapy (SBRT), surgery is not the only curative option
of early-stage NSCLC anymore. Finally, this population is under-represented in clinical trials,
and detailed prospective observational cohorts are seldom reported.

We therefore planned a single-institution retrospective study based on a prospectively
implemented clinical database focusing on patients with early-stage NSCLC and older than
80 years who underwent surgery with a curative intent. The aim of the study was to report
on real world early- and long-term outcomes of surgery, with special attention to surgical
approaches and types of lung resection, quality of the surgery, overall risks and specific
geriatric complications, additional therapies, mode of disease recurrences, and cause-

specific mortality in this particular population.
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2. Material and Methods
This study adhered to the tenets of the declaration of Helsinki. The institutional review
board approved the project (RGPD/Ap-Hm PADS20-74) and waived the requirement of
informed consent for the use of the patients’ medical data for this retrospective
observational study.
2.1 Data sources.
All patients who underwent surgery for an early stage NSCLC with curative intent at a single
academic tertiary institution were reviewed for the period January 2005 to June 2020. They
were identified from a prospectively maintained lung cancer database contributing to
EPITHOR®, the French Society of Thoracic and Cardiovascular Surgery general thoracic
surgery registry. Patients consent was obtained for entry into the database and they were
aware that these data would be used anonymously for research purposes.
2.2  Staging work-up.
According to national guidelines [3], the standard pretreatment workup included routine
high- resolution CT scans of the thorax and the abdomen, integrated PET-CT and brain
imaging with either magnetic resonance imaging or infused CT, and selective staging of
invasive mediastinal lymph nodes (LN).
2.3  Geriatric assessment.
Before 2015, a geriatric consultation was done on demand only, depending on the clinical
evaluation performed by surgeons and/or anesthesiologists. Since 2015, with the
implementation of the G8 tool as routine screening method to identify older patients
requiring more detailed assessment [4], a dedicated pathway was established, leading to a

comprehensive geriatric assessment performed at our institutional geriatric day-care
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hospital. All patients with a G8 screening score of 14 or less (out of 17), and also all patients
with a normal G8 score but with suspected frailties undetected by the G8 scale (i.e.
depression, postural instability or autonomy loss) which could have interfered with surgery
were routinely referred [5]. In case of detection of potentially correctable disorders,
targeted interventions were initiated. This geriatric evaluation also included an estimation of
individual life expectancy and contributed to the anticipation of discharge destination, either
home or dedicated rehabilitation facilities.

24 Fitness for surgery.

Both Eastern Cooperative Oncology Group/World Health Organization Performance Status
(ECOG/WHO PS) [6], and American Society of Anesthesiologists (ASA) score [7] were
systematically defined in each individual. The degree of baseline functional disability due to
dyspnea was assessed by the modified Medical Research Council (mMMRC) scale [8]. Cardiac
and pulmonary functions assessment was conducted consistently with current European
guidelines [9]. Predicted postoperative (ppo) lung function was calculated using the
anatomical segment technique. A co-morbidity index was used as a metric of co-morbid
conditions integrating in a single formula the sum of co-morbidities and their respective
severity which was graded depending on whether they were controlled or uncontrolled by
their specific treatment, or untreated, and whether or not they influenced patients care. The
score attached to each co-morbidity ranged from 0 (a condition under control by its
treatment that did not alter patient care) to 5 (untreated condition influencing patient care).
Each proposal of surgery was validated within a multidisciplinary team.

2.5  Surgical methods

The surgical approaches were either a posterolateral thoracotomy, a muscle-sparing lateral

thoracotomy, a three-trocar full thoracoscopic posterior approach, or a three-arm robot-
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assisted technique. The standard lung resection was a lobectomy. Sublobar resections were
performed only in few selected high-risk patients. Intraoperative nodal evaluation was
qualified by the surgeon in the operative report as none, selective (lobe-specific), or
systematic lymphadenectomy.

2.6 Pathology & staging

Clinical and pathological staging results were reassessed according to the 8th edition of the
TNM classification of lung cancer [10]. Only patients with a clinical stage IA to stage IIA
NSCLC were included. An uncertain resection (Run) was defined when resection margins
were proved to be free of disease microscopically, but one of the following applied: the
intraoperative lymph node evaluation did not satisfy the IASLC guidelines (at least 3 N1 and
3 lobe-specific N2 stations including station 7 in all cases), the highest mediastinal node
removed was positive, invaded lymph nodes were removed in fragments, and the bronchial
margin showed carcinoma in situ. Cases with extracapsular extension of tumor in nodes
removed separately, or those at the margin of the main lung specimen, were classified as R1.
2.7  Outcomes

In-hospital mortality was defined as death occurring during the index hospital stay,
regardless of its timing. Morbidity was defined as the occurrence of at least one
postoperative complication, including those events having led to unplanned readmission
within 90 days since the date of operation. Complications were defined according to
standards as provided by the ESA-ESICM joint taskforce on perioperative outcome measures
[11]. Acute urinary retention and delirium were looked at as age-specific events. All
complications were graded according to the Clavien-Dindo classification [12]. A special
attention was paid to major (grade > 3), life-threatening (grade > 4), and lethal (grade=5)

complications. In addition, the comprehensive complication index (CCI®) [13] that integrated
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all events with their respective severity was calculated with an online tool provided on
http://cci.assessurgery.com.

All patients were followed at the outpatient clinic according to a standardized protocol
including a first visit one month after hospital discharge with a chest X-Ray, and then routine
whole-body CT-scan every 6 months during the 2 first postoperative years, and every year
the next 3years, with interval visits if clinically necessary. The clinical status and the cause of
death, if applicable, was obtained in all patients on the basis of medical charts or contact
with the attending physician, family and relatives. The exact date of death was collected
from the registrar of deceased persons maintained and updated monthly by the National
Institute of Statistics and Economic Studies. The three survival outcomes of interest were
overall survival (OS), disease-free survival (DFS), and disease-specific survival (DSS). Disease-
specific events included local, regional, and metastatic progression of the initial lung tumor,
as well as the occurrence of a metachronous lung cancer. Follow-up was completed on 1
September 2020 and patients were censored accordingly. Survival rates are presented as
Kaplan-Meier plots and five-year survival rates.

2.8 Statistical analysis

Categorical variables were presented as simple proportions and compared using the
Pearson’s x2 test or the Fisher’s exact test, according to expected frequency. Continuous
variables were expressed as median and/or mean * standard deviation (SD), with the Mann—
Whitney test used to compare the distributions of unpaired non-parametric continuous
values. Survival probabilities were calculated from the date of surgery using the Kaplan—
Meier method. The log-rank test was used to compare different curves statistically. A p-
value less than 0.05 was considered to indicate statistical significance. All the variables with

a P value £ 0.1 from this univariable method were analyzed in a multivariable analysis using
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a Cox proportional hazard regression model to determine the factors predictive of 90-day
grade 24 complications and for survival data. All reported confidence intervals are two-
sided. Statistical analyses were performed using SPSS 20.0 (SPSS Inc., Chicago, IL, USA). In
addition, recursive partitioning analysis was performed with R package rpart v4.1-15 to
create a decision tree that strived to identify clusters with heterogeneous overall survival

based on several dichotomous independent variables.

3. Results

3.1 Demographics

From January 2005 to June 2019, among 3528 patients who were operated on for a NSCLC
with a curative intent, 161 (4.6%) octogenarians were identified. Among them, 100
presented with a clinical early stage disease who constituted the population study. The
number of octogenarians with a stage IA-IIA disease almost doubled each 5-year interval of
the study period. None were institutionalized prior to surgery. None had a fall history in the
3 months preceding surgery. Characteristics of the patients are given in table 1, with a focus
according to the surgical approach. Two patients only had no co-morbidity. Other patients
had 1 to 8 co-morbid conditions. A history of one or more previous or concomitant
malignancies was noted in 44 patients and considered under control. Chronic arrythmia was
noted in 24 patients, and a history of stroke in 9. The use of antiplatelet agents or oral
anticoagulants was quoted in 40 and 9 patients, respectively. Histology was available
preoperatively in 28 patients. Eleven patients underwent invasive lymph node evaluation
either by EBUS or mediastinoscopy on the basis of CT and/or PET findings. All patients
received surgery as the first line treatment.

3.2 Surgery
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The surgical approach was a video- assisted (VATS: n=50) or robot-assisted (RATS: n=16)
thoracoscopy, or a thoracotomy (n=34). Six minimally invasive procedures had to be
converted to thoracotomy: 5 VATS (10%) and 1 RATS (6.2%). Lobectomy was the most
frequently performed type of lung resection (n=87). In addition, there were 13 sublobar
resections: 6 wedge resections and 7 segmentectomies. Intraoperative nodal evaluation was
not performed at all in 9 patients, and consisted of lobe-oriented dissection in 29, and
systematic lymphadenectomy in 69. A mean of 13.3 + 8 lymph nodes was harvested and
examined: 5.8 + 3.9 intrapulmonary and hilar, and 7.5 £ 6.3 mediastinal lymph nodes.
Adherence to IASLC guidelines regarding intraoperative LN evaluation was satisfied in 55
patients overall.

3.3  Pathology

The mean tumoral size was 28.7 +/- 16.2 mm. Nodal upstaging occurred in 17 patients: cNO
to pN1 in 8 patients and cNO to pN2 in 9. Nodal upstaging was observed in 3 of the 11
patients (27.3%) who underwent preoperative invasive lymph node evaluation. An RO
resection was achieved in 54 patients, an Run in 40 due to insufficient nodal assessment in
all cases, and an R1 in 6 due to extracapsular extension at the margins of the resected lymph
nodes in 5 and bronchial stump invasion in 1.

3.4  Early outcomes

A total of 61 patients experienced a mean of 1.1 +/- 1.2 complications within the 90 days
after surgery, consisting of 113 events. Thirty-four patients developed more than 1
complication. The mean CCI® was 20.7 +/- 25.4% at 3 months after surgery. Clavien-Dindo
grade > 4 complications occurred in 15 patients within 90 days: pneumonia in 9, renal failure
in 2, bronchial fistula, postoperative hemorrhage, myocardial infarction, and sudden death

in 1, respectively.
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Comparing early outcomes with the implementation of the G8 questionnaire according to
the periods 2005-2014 vs. 2015-2020, the respective rates of major, life-threatening and
lethal complications were: 37.5% vs. 17.3% (P=0.043), 20.8% vs. 9.6% (P=0.162), and 8.3% vs.
5.8% (P=0.707). Respective mean CCI® values were 26.9 +/- 27% vs. 15 +/- 22.5% (P=0.005).
The mean CCI® value was significantly higher for patients who were operated on through a
thoracotomy as the intent-to-treat approach when compared with patients who underwent
a minimally invasive technique (31.5 +/- 28.7% vs. 15.2 +/- 21.7%, p=0.001). It did not differ
while comparing patients having undergone adequate lymphadenectomy to those in whom
the lymphadenectomy did not comply with the IASLC recommendations (22.3 +/- 23.1% vs.
18.8 +/- 28%, p=0.16).

Acute urinary retention and delirium occurred in 14 and 9 patients, respectively.
Postoperative delirium occurred as a single complication in 2 patients, required admission to
the ICU in 3, but with no mortality, and resulted in discharge to inpatient rehabilitation
facilities in 4.

Median postoperative hospitalization stay was 7 days [range: 3-111; SD: +/-12]. Length of
hospital stay was significantly higher after open surgeries when compared with minimally
invasive procedures (12.2 +/- 8.6 days vs. 7.7 +/- 13.2 days; p= 0.000003). Minimally invasive
approaches when compared with thoracotomy resulted in a less frequent need for
postoperative rehabilitation (21.7% vs. 61.8%, p=0.0009).

A total of 7 patients died postoperatively within 90 days: 4 died during the index
hospitalization, and one at home within 90 days. Seven patients had to be readmitted within
90 days after surgery, with 2 additional deaths (readmission mortality rate of 28.6%). None

of the 90-day survivors had to be institutionalized in the year following surgery.
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In-hospital, 30-day and 90-day mortality rates were 4%, 5% and 7%, respectively. At
univariable analysis (table 2), significant predictors of 90-day adverse events (grade > 4)
included: presence of a coronary artery disease, number of co-morbidities, highest co-
morbidities index values. At multivariable analysis, the single significant predictor was the
number of co-morbidities. Patients who had more than 4 co-morbidities experienced more
severe complications than those who had less co-morbid conditions (mean CCI® 30.2 +/-
27.8% vs. 15.1 +/- 22.2%, P=0.001).

3.5 Postoperative treatments

According to current guidelines applicable to younger patients, twenty-four 90-day survivors
(25.8%) should have received adjuvant systemic treatments. Among them, 18 patients (75%)
were deemed unfit after a renewed onco-geriatric assessment, 3 (12.5%) declined, and 3
(12.5%) received adjuvant Platinum-based chemotherapy. Among the 6 patients with
microscopically positive margins, one (16.7%) received adjuvant radiotherapy.

3.6 Long-term outcomes

Median 5-year overall survival was 38 months. 5-year Kaplan-Meier probabilities of survival
were: overall 47 £ 6.3 %, disease-free 77.6 £ 5.1 %, and lung cancer-specific 74.7 + 6.3%.
Significant predictors of overall, disease-free and cancer-specific survival are listed in table 3,
4, and 5, respectively. Survival curves according to time intervals of the study period and to
surgical modalities are given by figures 2 to 4 (supplemental material).

At follow-up, remote deaths were attributable to NSCLC in 15 patients (41.7%), another
malignancy in 4 (11.1%), and non-cancer related causes in 17 (47.2%). Among the 18
patients whose disease recurred, the pathological stages were IA (n=4), IB (n=5), IIA (n=3),
IIB (n=2), and IlIA (n=4), and the resection had been microscopically incomplete in 3. Ten

patients had been eligible to an adjuvant treatment, and 2 had received it (chemotherapy in
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1, radiotherapy in 1). The site of first recurrence was local-regional in 6 after a mean follow-
up of 24 months, distant metastases in 7 after a mean follow-up of 28 months, and a
metachronous lung cancer in 5 patients after a mean follow-up of 29 months.

To consider both linear and non-linear effects of prognostic variables for overall survival and
handle complex interactions among them efficiently, recursive partitioning and regression
tree was done, and identified 5 clusters with significantly different survival curves (figure 1).
The co-morbidity index value was identified as the most important predictor associated with

octogenarian’s overall survival, followed by diabetes mellitus and low ppoDLCO values.

4. Discussion

The most meaningful findings of this study were the value of the geriatric assessment, which
had a statistically and clinically meaningful association with improved outcomes, and the use
of minimally invasive approaches both to lower the surgical risk and improve overall survival
in octogenarians operated on for an early-stage NSCLC. This study also provides a prediction
model based on few clinical variables to improve patient’s selection for surgery, and to
direct high-risk candidates to alternative treatments.

Postoperative mortality is a poor early outcome metric as it does not reflect the in-depth
reality of the surgical insult [14]. To conduct a comprehensive evaluation of early
postoperative outcomes, we evaluated life-threatening complications and mortality out to
90-days. Furthermore, we also used the comprehensive complication index (CCI®), which
better reflects on the complications burden while integrating in one single formula all
recorded complications weighted by severity [13]. We extended the observation period to
the 90 days following surgery in order to capture delayed adverse events, including those

leading to unplanned readmissions, which are known to double in incidence when compared
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with 30-day figures [14]. Our results are in line with those reported by Rueth et al. who
found 30- and 90-day mortality rates of 4.2% and 6.3%, respectively, through a review of
SEER-Medicare data limited to North American patients less than 80 years of age with stage |
NSCLC [15]. They also approximate the 6% and 7% operative mortality rates retrieved
recently for octogenarians on population-based samples from the Dutch Lung Surgery Audit
database [16], and the French Administrative database [17], respectively.

As shown in table 1, VATS/RATS techniques were adopted and developed since 2010 at our
department. This development was done in the frame of an enhanced recovery after surgery
(ERAS) program [18]. Both concurred to reduce the surgical insult in this age demographic,
resulting in less complications, shorter in-hospital stay, less frequent need for postoperative
rehabilitation when compared with thoracotomy, and improved overall survival significantly
and independently.

Our closer collaboration with onco-geriatricians since 2015 was associated with a significant
decrease of major postoperative complications, and an improved overall survival, thus
testifying of a more appropriate selection and preparation of candidates for surgery.
Postoperative delirium occurred less frequently than one could have expected in this age
group [19], and this finding might have been the consequence of the individualized
screening and counselling done at comprehensive geriatric assessment.

Our univariable analysis identified a history of coronary artery disease as a strong predictor
of 90-day adverse events, a feature already disclosed in younger patients [20]. At
multivariable analysis, the crude number of co-morbidities was the only independent
predictor of 90-day adverse events. Furthermore, patients with more than 4 co-morbid

conditions experienced more severe complications up to 90 days after surgery.
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Even if surgeons declared having performed a systematic lymphadenectomy in almost 70%
of the patients, adherence to IASLC guidelines was effective in roughly half of the whole
cohort only, probably with the belief behind to limit the risks of complications. Our findings
are in line with those of the ACOSOG Z0030 randomized trial that showed in younger
patients that there was no additional morbidity associated with systematic nodal dissection
when compared with systematic sampling [21]. They sustain the contention that the
legitimate quest for less invasive surgery should not trigger the imperative needs to stick to
fundamental principles of lung cancer treatment, even in the older old. Indeed,
lymphadenectomy resulted in a 17% nodal upstaging rate in this population, and thus
contributed to increase the rate of complete resections, which is the primary goal of NSCLC
surgery at any age. As a matter of fact, the performance of a systematic lymphadenectomy
was associated with an improved lung cancer specific survival. In contrast, upstaging did not
translate in better treatment allocation since the vast majority of the patients were ineligible
for or refused adjuvant chemotherapy.

In this study, diabetes mellitus has been identified as a predictor of overall, disease-free and
cancer specific survival. The association of diabetes mellitus with poorer overall survival
amongst lung cancer patients, especially the surgically treated NSCLC patients, is well-known
[22]. Hyperinsulinemia, hyperglycemia, and metabolic disorder of cancer cells may be the
potential factors contributing to the development of lung cancer. Hyperinsulinemia may
have impact on cancer-promoting through the insulin-like growth factor-1 pathway.
Hyperglycemia can promote cancer proliferation via the induction of epidermal growth
factor (EGF) expression and transactivation of EGF receptor. However, these hypotheses do
not necessarily suggest a causal link between diabetes and worse cancer prognosis, as data

concerning disease-free or cancer specific survival are scarce, and most results remain
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unsignificant or controversial [22]. Indeed, patient with diabetes have also an enhanced risk
of developing several kinds of potentially lethal comorbidities such as cardiovascular
diseases including acute myocardial infarction and stroke.

Beside diabetes mellitus, our statistical analysis of predictors of overall survival emphasized
the impact of co-morbidities through numerous indicators: ASA scoring, number of co-
morbidities, co-morbidity index and ppo DLCO values, the last having been disclosed as an
independent predictor at multivariable analysis. The diffusing capacity of the lungs for
carbon monoxide estimates the severity of interstitial pneumonia and has been reported to
be correlated both with the risk of postoperative complication and poor overall survival
following NSCLC surgery [23].

Oncological outcomes were significantly and independently influenced by 2 surgical
features. The number of anatomical segments removed was identified as protective as
regards disease-free survival. This finding does not suggest the efficacy of sublobar resection
in this context and is consistent with data extracted from the SEER database that showed
that, compared to lobectomy, sublobar resection was associated with significantly worse
overall survival and worse lung-cancer specific survival in proportional hazards sampling.
This finding was unchanged in the subgroup cohort of patients aged beyond 75 years with a
tumor size of less than 2 cm. Likewise, this finding was preserved even if the sublobar
resection cohort was limited to those patients operated on by video-assisted surgery or
having undergone anatomic segmentectomy, and in propensity score matching analysis [24].
The performance of systematic lymphadenectomy was identified as protective as regards
cancer specific survival. This finding contrasts with that of Okaska et al. who concluded that
radical lymphadenectomy did not confer a significant survival benefit in their patients aged

70 years and older and suggested that it could be omitted [25]. This issue will remain
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controversial in the absence of randomized evidence in this particular age segment of the
population. However, one may oppose that combining sublobar resection with the absence
of lymphadenectomy is exactly what does the radiotherapist with SBRT, while sparing the
risks of surgery. To date, the comparison between these two last options has been
addressed by 3 randomized studies. The British SABRTOOTH trial aimed at determining the
feasibility and acceptability of conducting a phase Ill randomized controlled trial comparing
SBRT with surgery in patients with peripheral stage | NSCLC considered at higher risk of
complications from surgical resection. It showed that such a study was not feasible in the
National Health Service: patients had pre-existing treatment preferences, which was a
barrier to recruitment, and a significant proportion of patients randomized to the surgical
group declined and chose SBRT [26]. There are 2 still ongoing trials in similar populations,
i.e., the VALOR (NCT02984761) and STABLE-MATES (NCT02468024) studies which are open
to recruitment in North America and may answer this important research question.

The comparison between surgery and SBRT has been done on the basis of propensity score-
matched analyses of large databases. Using the National cancer Database, differences in 90-
day post-treatment mortality between surgery and SBRT have been shown to increase as a
function of age, with the largest differences in favor of SBRT observed among patients older
than 80 years, including when surgery consisted of sublobar resections (HR: 1.37; 95% ClI:
1.17 - 1.61) [27]. Using the Surveillance, Epidemiology, and End Results— Medicare—linked
database, whereas lobectomy provided the best overall and lung cancer-specific survival in
comparison with either sublobar resection or SBRT, the last appeared to offer equivalent
long- term outcomes in frail patients with very advanced age when compared to those

associated with sublobar resection [24].
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Finally, except diabetes mellitus, our findings fit with those of Hino et al who showed that
prognostic factors for non-cancer-specific death were different from those of cancer-specific
death [28]. French people aged 75 years and beyond, without cancer, have currently a mean
life expectancy of 9.59 years [2]. This estimation falls sharply with the diagnosis of lung
cancer with an expected 5-year survival rate of 10% [29]. The 5- year survival rate of
octogenarians with lung cancer and treated by surgery has been reported to range from 24%
to 66 % [30]. In our cohort, the 5-year Kaplan-Meier probability of overall survival was
estimated at 47 + 6.3 %, at the exact middle of this interval. In each individual, we used the
Lee prognostic index to assess the benefit/risk balance before any treatment decision. This
index, which provides an estimate of the probability of 4-year mortality, has been developed
on the basis of age, sex, self-reported conditions and functional measures [31].

This study carries the usual limitations inherent to its retrospective design, mainly the
possibility of a selection bias. However, it provides very detailed information on the quality
of surgery in terms of completeness of resection and lymph node evaluation, as well as
precise early- and long-term outcomes with 100% follow-up. Another limitation is that it
does not include patient-reported data of health-related quality of life, which are of
paramount importance in the context of shared decision making to find an optimal trade-off
between harms and benefits. We were, however, able to highlight that none of the mid-
term survivors had to be institutionalized in the year following surgery, thus suggesting the
maintenance of their autonomy and the relevance of their selection for the surgical

treatment.

5. Conclusions
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In conclusion, surgery is a reasonable an option for the treatment of early-stage NSCLC in
octogenarians in a multidisciplinary setting including a dedicated geriatric assessment
pathway, provided that fundamental principles of lung cancer surgery, i.e., lobectomy with
systematic lymphadenectomy, are adhere to, and minimally invasive video- and/or robot
assisted techniques in the frame of an ERAS program are performed. However, in this
situation associated with the most favorable oncological prognosis, patients with co-morbid
conditions resulting in a co-morbidity index value of 9 and higher, and those with diabetes
mellitus or a ppoDLCO value of less than 46%, are poor candidates for surgery, and less
invasive ablative therapies such as SBRT could be preferred alternatively because of

competing risks of non-cancer-specific death in this age-segment of the population.
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Figure legend

Figure 1. Overall survival classification tree for octogenarians.

Legend: Survival classification tree was built (a), which identified five clusters with
significantly different survival curves (b). Cox regression model was used to compare the
outcomes among clusters (cluster 1 as reference) and represented by hazard ratio (HR), 95%

confidence interval (95%Cl), and the P value (c).

References



445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

1.

21

G. Defossez, S. Le Guyader-Peyrou, Z. Uhry , P. Grosclaude, M. Colonna, E.
Dantony, E. Dantony, P. Delafosse, F. Molinié, A.S. Woronoff, A.M. Bouvier, N.
Bossard, A. Monnereau. Estimations nationales de I'incidence et de la mortalité
par cancer en France métropolitaine entre 1990 et 2018. Volume 1 — Tumeurs
solides. Saint-Maurice (Fra) : Santé publique France, 2019. 372 p.
https://www.santepubliquefrance.fr/content/download/190588/2335055, 2020
(accessed 7 February 2020).

The French National Institute of Statistics and Economic Studies (INSEE). Life
expectancy - Mortality, 2018.
https://www.insee.fr/fr/statistiques/3676610?sommaire=3696937, 2020
(accessed 7 February 2020).

Cancer bronchique non a petites cellules - Référentiel national de RCP, 2015.
https://www.e-cancer.fr/Expertises-et-publications/Catalogue-des-
publications/Cancer-bronchiqgue-non-a-petites-cellules-Referentiel-national-de-
RCP, 2020 (accessed February 7, 2020).

P. Soubeyran, C. Bellera, J. Goyard, D. Heitz, H. Curé, H. Rousselot, G. Albrand, V.
Servent, O.S. Jean, |. van Praagh, J.E. Kurtz, S. Périn, J.L. Verhaeghe, C. Terret, C.
Desauw, V. Girre, C. Mertens, S. Mathoulin-Pélissier, M. Rainfray, 2014. Screening
for vulnerability in older cancer patients: the ONCODAGE Prospective Multicenter
Cohort Study. PLoS ONE. 9:e115060. https://doi.org:
10.1371/journal.pone.0115060. eCollection 2014.

M. Extermann, M. Aapro, R. Bernabei, H.J. Cohen, J.P. Droz, S. Lichtman, V. Mor,
S. Monfardini, L. Repetto, L. Sgrbye, E. Topinkova; Task Force on CGA of the

International Society of Geriatric Oncology. Use of comprehensive geriatric



469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

10.

11.

22

assessment in older cancer patients: recommendations from the task force on
CGA of the International Society of Geriatric Oncology (SIOG). Crit. Rev. Oncol.
Hematol. 55 (2005) 241-52. https://doi.org: 10.1016/j.critrevonc.2005.06.003.
M.M Oken, R.H. Creech, D.C. Tormey, J. Horton, T.E. Davis, E.T. McFadden, P.P.
Carbone. Toxicity and response criteria of the Eastern Cooperative Oncology
Group. Am. J. Clin. Oncol. 5 (1982) 649-655.

W.D. Owens, J.A. Felts, E.L. Spitznagel. ASA physical status classifications: a study
of consistency of ratings. Anesthesiology 49 (1978) 239-243.

A. Brunelli, A. Charloux, C.T. Bolliger, G. Rocco, J.P. Sculier, G. Varela, M. Licker,
M.K. Ferguson, C. Faivre-Finn, R.M. Huber, E.M. Clini, T. Win, D. De Ruysscher, L.
Goldman; European Respiratory Society and European Society of Thoracic
Surgeons joint task force on fitness for radical therapy. ERS/ESTS clinical
guidelines on fitness for radical therapy in lung cancer patients (surgery and
chemo-radiotherapy). Eur. Respir. J. 34 (2009) 17-41. https://doi.org:
10.1183/09031936.00184308.

D.A. Mahler, C.K. Wells. Evaluation of clinical methods for rating dyspnea. Chest.
93 (1988) 580-6

J. Brierley, M.K. Gospodarowicz, C. Wittekind. TNM Classification of Malignant
Tumours, 8th edn. Chichester, West Sussex, UK; Hoboken, NJ: John Wiley & Sons,
Inc., 2017, pp 106-12.

I. Jammer, N. Wickboldt, M. Sander, A. Smith, M.J. Schultz, P. Pelosi, B. Leva, A.
Rhodes, A. Hoeft, B. Walder, M.S. Chew, R.M. Pearse; European Society of
Anaesthesiology (ESA) and the European Society of Intensive Care Medicine

(ESICM); European Society of Anaesthesiology; European Society of Intensive Care



493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

12.

13.

14.

15.

23

Medicine. Standards for definitions and use of outcome measures for clinical
effectiveness research in perioperative medicine: European Perioperative Clinical
Outcome (EPCO) definitions: a statement from the ESA-ESICM joint taskforce on
perioperative outcome measures. Eur. J. Anaesthesiol. 32 (2015) 88-105.
https://doi.org: 10.1097/EJA.0000000000000118.

D. Dindo, N. Demartines, P.A. Clavien. Classification of surgical complications: a
new proposal with evaluation in a cohort of 6336 patients and results of a survey.
Ann. Surg. 240 (2004) 205-13. https://doi.org:
10.1097/01.51a.0000133083.54934.3ae.

P.A. Clavien, D. Vetter, R.D. Staiger, K. Slankamenac, T. Mehra, R. Graf, M.A.
Puhan. The Comprehensive Complication Index (CCI®): Added Value and Clinical
Perspectives 3 Years "Down the Line". Ann. Surg. 265 (2017) 1045-50.
https://doi.org: 10.1097/SLA.0000000000002132.

Y. Hu, T.L McMurr, K.M. Wells, J.M. Isbell, G.J. Stukenborg, B.D. Kozower.
Postoperative mortality is an inadequate quality indicator for lung cancer
resection. Ann. Thorac. Surg. 97 (2014) 973-9. https://doi.org:
10.1016/j.athoracsur.2013.12.016.

N.M. Rueth, H.M. Parsons, E.B. Habermann, S.S. Groth, B.A. Virnig, T.M. Tuttle,
R.S. Andrade, M.A. Maddaus, J. D'Cunha. Surgical treatment of lung cancer:
predicting postoperative morbidity in the elderly population. J. Thorac.
Cardiovasc. Surg. 143 (2012) 1314-23. https://doi.org:

10.1016/j.jtcvs.2011.09.072



515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

16.

17.

18.

19.

20.

21.

24

D.D.E.M.A. Detillon, E.J. Veen. Postoperative Outcome After Pulmonary Surgery
for Non-Small Cell Lung Cancer in Elderly Patients. Ann. Thorac. Surg. 105 (2018)
287-293. https://doi.org: 10.1016/j.athoracsur.2017.07.032.

P.B. Pages, A.S. Mariet, L. Madelaine, J. Cottenet, H.A. Hanna, C. Quantin, A;
Bernard. Impact of video-assisted thoracic surgery approach on postoperative
mortality after lobectomy in octogenarians. J. Thorac. Cardiovasc. Surg. 157
(2019) 1660-1667. https://doi.org: 10.1016/j.jtcvs.2018.11.098.

T.J.P. Batchelor, N.J. Rasburn, E. Abdelnour-Berchtold, A. Brunelli, R.J. Cerfolio, M.
Gonzalez, O. Ljungqvist, R.H. Petersen, W.M. Popescu, P.D. Slinger, B. Naidu.
Guidelines for enhanced recovery after lung surgery: recommendations of the
Enhanced Recovery After Surgery (ERAS®) Society and the European Society of
Thoracic Surgeons (ESTS). Eur. J. Cardiothorac. Surg. 55 (2019) 91-115.
https://doi.org: 10.1093/ejcts/ezy301.

Hayashi K, Motoishi M, Sawai S, Horimoto K, Hanaoka J, 2019. Postoperative
delirium after lung resection for primary lung cancer: Risk factors, risk scoring
system, and prognosis. PLoS One. 14:e0223917. https://doi.org:
10.1371/journal.pone.0223917. eCollection 2019.

A.S. Bryant, K. Rudemiller, R.J. Cerfolio. The 30- versus 90-day operative mortality
after pulmonary resection. Ann. Thorac. Surg. 89 (2010) 1717-22. https://doi.org:
10.1016/j.athoracsur.2010.01.069.

M.S. Allen, G.E. Darling, T.T. Pechet, J.D. Mitchell, J.E. Herndon 2nd, R..
Landreneau, R.l. Inculet, D.R. Jones, B.F. Meyers, D.H. Harpole, J.B. Putnam IJr,
V.W. Rusch; ACOSOG 70030 Study Group. Morbidity and mortality of major

pulmonary resections in patients with early-stage lung cancer: initial results of the



539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

22.

23.

24,

25.

26.

25

randomized, prospective ACOSOG Z0030 trial. Ann. Thorac. Surg. 81 (2006) 1013-
9. https://doi.org: 10.1016/j.athoracsur.2005.06.066.

G. Bi, G. Yao, Y. Bian, L. Xue, Y. Zhang, T. Lu, H. Fan. The Effect of Diabetes
Mellitus on Prognosis of Patients with Non-Small-Cell Lung Cancer: A Systematic
Review and Meta-Analysis. Ann. Thorac. Cardiovasc. Surg. 26 (2020) 1-12.
https://doi.org: 10.5761/atcs.ra.19-00170.

M. Ohsawa, Y. Tsutani, M. Fujiwara, T. Mimae, Y. Miyata, M. Okada. Predicting
Severe Postoperative Complication in Patients With Lung Cancer and Interstitial
Pneumonia. Ann. Thorac. Surg. 109 (2020) 1054-1060.
https://doi.org:10.1016/j.athoracsur.2019.11.012.

S.M. Shirvani, J. Jiang, J.Y. Chang, J. Welsh, A. Likhacheva, T.A. Buchholz, S.G.
Swisher, B.D. Smith. Lobectomy, sublobar resection, and stereotactic ablative
radiotherapy for early-stage non-small cell lung cancers in the elderly. JAMA Surg.
149 (2014) 1244-53. htpps://doi.org:10.1001/jamasurg.2014.556.

T. Okasaka, N. Usami, T. Taniguchi, K. Kawaguchi, T. Okagawa, H. Suzuki, K.
Matsuo, K. Yokoi. Can non-performance of radical systematic mediastinal
lymphadenectomy be justified in elderly lung cancer patients? An evaluation
using propensity-based survival analysis. Eur. J. Cardiothorac. Surg. 38 (2010) 27-
33. https://doi.org:10.1016/j.ejcts.2010.01.017.

K.N. Franks, L. McParland, J. Webster, D.R. Baldwin, D. Sebag-Montefiore, M.
Evison, R. Booton, C. Faivre-Finn, B. Naidu, J. Ferguson, C. Peedell, M.E.J. Callister,
M. Kennedy, J. Hewison, J. Bestall, W.M. Gregory, P. Hall, F. Collinson, C. Olivier,
R. Naylor, S. Bell, P. Allen, A. Sloss, M. Snee. ABRTOOTH: A randomised controlled

feasibility study of Stereotactic Ablative Radiotherapy (SABR) with surgery in



563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

27.

28.

29.

30.

31.

26

paTients with peripheral stage | nOn-small cell lung cancer (NSCLC) cOnsidered To
be at Higher risk of complications from surgical resection. Eur. Respir. J. 56 (2020)
2000118. https://doi.org: 10.1183/13993003.00118-2020.

W.A. Stokes, M.R. Bronsert, R.A. Meguid, M.G. Blum, B.L. Jones, M. Koshy, D.J.
Sher, A\V. Louie, D.A. Palma, S. Senan, L.E. Gaspar, B.D. Kavanagh, C.G.
Rusthoven. Post-Treatment Mortality After Surgery and Stereotactic Body
Radiotherapy for Early-Stage Non-Small-Cell Lung Cancer. J. Clin. Oncol. 36 (2018)
642-651. https://doi.org:10.1200/JC0.2017.75.6536.

H. Hino, T. Karasaki, Y. Yoshida, T. Fukami, A. Sano, M. Tanaka, Y. Furuhata, K.
Kashiwabara, J. Ichinose, M. Kawashima, J. Nakajima. Competing Risk Analysis in
Lung Cancer Patients Over 80 Years Old Undergoing Surgery. World J. Surg. 43
(2019) 1857-1866. https://doi.org: 10.1007/s00268-019-04982-4.

A. Cowppli-Bony, Z. Uhry, L. Remontet, N. Voirin, A.V. Guizard, B. Trétarre , A.M.
Bouvier, M. Colonna, N. Bossard, A.S. Woronoff, P. Grosclaude P; French Network
of Cancer Registries (FRANCIM). Survival of solid cancer patients in France, 1989-
2013: a population-based study. Eur. J. Cancer Prev. 26 (2017):461-468.
https://doi/org:10.1097/CEJ.0000000000000372.

M. Guerra, P. Neves, J. Miranda. Surgical treatment of non-small-cell lung cancer
in octogenarians. Interact. Cardiovasc. Thorac. Surg. 16 (2013) 673-80.
https://doi.org:10.1093/icvts/ivt020

S.J. Lee, K. Lindquist, M.R. Segal, K.E. Covinsky. Development and validation of a
prognostic index for 4-year mortality in older adults. JAMA. 295 (2006) 801-8.

https://doi.org:10.1001/jama.295.7.801.



27
586  Figure 1.

587

100%:
a) Cluster 1
Curnululive co-murbidity 80% ‘
index b)
/—i— b } l
<9 7/ =9 —
/ =
/ N S eo%
o \,
/ N\ S
/ \ a
ppo DLCO(%) / \, Dinbetes E
4 b S 2
— /__\_\ 3 0%
e/ *\ <ap \ Cluster 3 Cluster 4
/ ves
\
A \ 20%
pLCo(%) | \ \ |
<75 l’ \o=m Cluster 5
/ \ a7
! 0% T T T T T T T T T
{ \ S00 1000 1500 2000 2500 3000 3500 4000 4500 5000
ne-unemuo»e/ \ Nb nf co-morbiditieaz4 Cumulative co-morbidity Survival time (days)
I—l—\ ) index <115
Il \ f Cluster S
VATS/RATS [l | open ! \
/ \, /

5 SSe8e ;

Custer N Death Mortaity HR 95% CI p
—y Guster 1 21 2 9.5% Ref 2000
Custer 2 13 3 23.1% 327 0.54-19.63 195
Custer 3 7 4 57.1% 13.60|  24675.17 003
Custer 4 50 25 50.0% 7.00| 1682098 .008
5 8 8 Cluster 5 8 8 100.0% 24,61 5.11-118.51 .000

589



Table 1. Characteristics of the patients

Cohort
Characteristics Full sample VATS/RATS Open P value
(N=100) (N=66) (N=34)
Age (years) 81.8+/-1.8 82+/-1.9 81.6+/-1.6 0.35
Gender
Male 74 48 26 0.69
Female 26 18 8
BMI
Normal (BMI 18.5-24.9 kg/m?) 47 30 17 0.74
Underweight (BMI<18.5 kg/m?) 2 2 0
Overweight (BMI 25-29.9 kg/m?) 39 27 12
Obesity (BMI 230 kg/m?) 12 7 5
Performance Status ECOG/WHO
0 46 33 13 0.52
1 41 25 16
2-3 13 8 5
mMRC Dyspnea scale
0-1 58 40 18 0.52
2-3 42 26 16
ASA score
<3 62 41 21 0.97
>3 38 25 13
Smoking status
Never-smoker 22 16 6 0.45
Current/Former Smoker 78 50 28
Packs-year 36.2 +/-20.3 38+/-22.4 33+/-15.9 0.31
FEV1ppo (%) 75.8 +/-18.2 74.7 +/-18.8 78 +/-17.1 0.39
DLCOppo (%) 54.6 +/- 14 54.4 +/-14.1 55.2 +/-14.1 0.82
FEV1/FVC 74.7 +/-11.4 74.3 +/-10/7 75.5+/-12.8 0.60
Nb of co-morbidities 3.84/-1.8 3.8+/-1.8 3.9+/-1.6 0.74
Co-morbidity index 9.6 +/-5.8 9.8+/-6.3 9.1+/-4.7 0.60
COPD 28 19 9 0.81
Coronary artery disease 21 11 10 0.13
Diabetes 11 7 4 0.99
Other malignancies 44 30 14 0.68
Histology
Squamous cell carcinoma 26 19 7 0.53
Adenocarcinoma 70 45 25
Other 4 2 2
Clinical stage
I-A 63 44 19 0.02
I-B 26 19 7
I-A 11 3 8
Type of surgery
Wedge resection 6 4 2 0.89
Segmentectomy 7 4 3
Lobectomy 87 58 29
Side
Right 65 46 19 0.17
Left 35 20 15




Type of lymphadenectomy
None 9 6 3 0.99
Selected 29 19 10
Systematic 62 41 21
Number of lymph nodes removed 13.3+/-8 13.5+/-7.9 129 +/-8.1 0.75
N1 5.8+/-4 6+/-4.1 5.4+/-3.6 0.51
N2 7.5+/-6.3 7.2+/-6.2 8.2+/-6.6 0.44
Lymphadenectomy (IASLC guidelines)
Yes 55 34 21 0.33
No 45 32 13
N upstaging 17 9 8 0.21
N1 8 3 5
N2 9 6 3
Surgery duration (min) 122.7 +/- 134.1 +/- 46.1 100.8 +/- 36 0.0004
45.6
Tumor size (mm) 28.7 +/-13.2 27 +/-13.5 31.9+/-12.4 0.09
Pathological stage
I-A 45 34 11 0.15
I-B 23 15 8
I1-A 7 2 5
11-B 11 6 5
I-A 14 9 5
R completeness
RO 54 33 21 0.52
Run 40 29 11
R1 6 4 2
Year of treatment
2005-2009 16 1 15 <0.001
2010-2014 32 19 13
2015-2020 52 46 6

Legend: BMI body mass index, ECOG/WHO Eastern Cooperative Oncology Group/World Health
Organization, mMMRC modified Medical Research Council, ASA  American Society of
Anesthesiologists, FEV1 forced expiratory volume in 1 second, FVC forced vital capacity, DLCO
diffusing lung capacity for carbon monoxide, ppo predicted postoperative, COPD chronic
obstructive pulmonary disease, VATS video-assisted thoracoscopic surgery, RATS robot-
assisted thoracoscopic surgery.

In bold: factors statistically significant at un P value of less than 5%



Table 2. Factors Associated With 90-day Mortality

Associated factors Univariate Multivariate
OR (95% Cl) p Value OR (95% Cl) p Value

Male 5.83(0.73-47.77) 0.098

Smoking history 10.98 (0.59-203.52) | 0.108

Coronary artery disease 4.44 (1.38-14.23) 0.012

Comorbidities (number) 1.73 (1.19-2.54) 0.005 1.65 (1.01-2.68) | 0.045
Comorbidities (index) 1.11 (1.01-1.22) 0.028

ppo FEV1 0.97 (0.94-1) 0.082

Open approach (intent-to-treat) | 2.59 (0.85-7.90) 0.094

VATS/RATS (treatment done) 0.28 (0.07-0.99) 0.042

Legends: ppo FEV1 predicted postoperative value of forced expiratory volume in 1 second,
VATS video-assisted thoracoscopic surgery, RATS robot-assisted thoracoscopic surgery. OR
odd ratio.

In bold: factors statistically significant at un P value of less than 5%



Table 3. Factors associated with overall survival

Associated factors Univariate Multivariate

HR (95% Cl) p Value HR (95% Cl) p Value
Male gender 2.21(1.02-4.77) | 0.044
ASA score 2 3 2.16 (1.17-3.96) | 0.013 2.56 (1.01-6.47) | 0.047
Smoker 2.19(0.92-5.19) | 0.076
Diabetes 3.98 (1.84-8.59) | 0.0004 | 5.63 (1.76-17.97) | 0.004
Nb of co-morbidities 1.28 (1.07-1.54) | 0.007
Co-morbidity index 1.09 (1.03-1.15) | 0.001
DLCO (%) 0.98 (0.95-0.99) | 0.038
ppo DLCO (%) 0.97 (0.94-0.99) | 0.022 0.95 (0.92-0.99) | 0.014
VATS/RATS (treatment done) | 0.21 (0.06-0.76) | 0.018 0.06 (0.01-0.29) | 0.0004

Legends: ASA American Society of Anesthesiologists, ppo predicted postoperative value, DLCO
diffusing lung capacity for carbon monoxide, VATS video-assisted thoracoscopic surgery, RATS
robot-assisted thoracoscopic surgery. HR hazard ratio.

In bold: factors statistically significant at un P value of less than 5%



Table 4. Factors associated with disease-free survival

Associated factors Univariate Multivariate
HR (95% Cl) p HR (95% Cl) p Value
Value
BMI (kg/m?) 1.16 (1.02-1.31) | 0.020
ASA score 2 3 2.65 (1.03-6.84) | 0.044
mMRC Dyspnea scale 2-3 2.58 (0.97-6.89) | 0.059
Diabetes 5.19 (1.79-15.06) | 0.002 | 6.36(2.12-19.09) | 0.001
Nb of co-morbidities 1.32(0.99-1.76) 0.054
Co-morbidity index 1.01 (1-1.18) 0.042
Nb of removed lung segments 0.76 (0.57-1.01) | 0.055 | 0.71(0.53-0.96) | 0.024
VATS/RATS (intent-to-treat) 0.37 (0.14-1) 0.050
Adequate lymphadenectomy (IASLC) | 0.41 (0.16-1.11) | 0.078
Systematic lymphadenectomy 0.32(0.11-0.90) | 0.031
Uncertain resection Run 3.31(0.88-12.43) | 0.076

Legend: BMI body mass index, ECOG/WHO Eastern Cooperative Oncology Group/World Health

Organization,

Anesthesiologists,

MMRC modified Medical

VATS video-assisted

thoracoscopic surgery, HR hazard ratio.

thoracoscopic

surgery, RATS

In bold: factors statistically significant at un P value of less than 5%

Research Council, ASA American Society of

robot-assisted



Table 5. Factors associated with cancer-specific survival

Associated factors Univariate Multivariate
HR (95% Cl) p HR (95% Cl) p

Value Value
BMI (kg/m?) 1.13 (0.99-1.29) 0.053
ASA score 2 3 3.25 (1.23-8.55) 0.017 5.51(1.72-17.61) | 0.004
Diabetes 8.01 (2.59-24.75) 0.0003 | 14.26 (3.95-51.46) | 0.0001
Nb of co-morbidities 1.32(0.99-1.76) 0.058
Co-morbidity index 1.01 (1.10-1.20) 0.033
Nb of removed lung segments 0.76 (0.57-1.02) 0.066
Preoperative invasive lymph node 5(1.30-19.22) 0.019
evaluation
Adequate lymphadenectomy (IASLC) 0.43 (0.16-1.17) 0.098
Systematic lymphadenectomy 0.32 (0.11-0.90) 0.031 0.15 (0.05-0.51) 0.002
Uncertain resection Run 3.47 (0.90-13.29) 0.070

Legend: BMI body mass index, ECOG/WHO Eastern Cooperative Oncology Group/World Health

Organization, ASA American Society of Anesthesiologists, HR hazard ratio.

In bold: factors statistically significant at un P value of less than 5%






