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ABSTRACT  22 

Background: Lung cancer is the leading cause of cancer-related mortality in 23 

Canada. International literature indicates that a significant proportion of lung 24 

cancer patients are diagnosed as a result of an Emergency Department (ED) visit, 25 

and that this diagnostic route is associated with poor survival. There is no 26 

published population-based Canadian data regarding diagnostic route for lung 27 

cancer. 28 

Methods. All primary lung cancer cases diagnosed in Nova Scotian residents in 29 

2014 were identified through the provincial registry. Extracted registry data 30 

included diagnostic data and date of death to August 31, 2016.  Linked hospital 31 

records, including lab and imaging, were reviewed to identify the first positive 32 

diagnostic study and presentation route (ED yes/no).  The cohort, stratified by 33 

route to diagnosis, was compared on the basis of demographics, stage at 34 

diagnosis, and survival. 35 

Results. A total of 951 cases were identified. Of these, 336 (36%) were diagnosed 36 

via the ED. There were no differences in age or sex by route to diagnosis. Cases 37 

diagnosed via the ED were more likely to be at advanced stage (Stage IV: 60% vs. 38 

43%) and experience shorter survival (1-year survival: 28.4% vs. 49.5%).  Very 39 

few (7%) of the patients presenting via the ED had no family physician. 40 

Interpretation. The ED is a common route of presentation for lung cancer and is 41 

associated with advanced stage at diagnosis and reduced survival time. Strategies 42 

are needed to encourage diagnosis prior to emergency and to ensure that ED 43 

providers are supported in the initial care of lung cancer patients.   44 

 45 
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Introduction: 47 

Lung cancer remains the leading cause of cancer-related mortality in Canada, estimated 48 

to account for 26% of all cancer-related deaths (1). There will be an estimated 28,600 49 

incident cases of lung cancer in 2017, accounting for 14% of all new cancer cases. It is 50 

projected that there will be 950 new cases of lung cancer in Nova Scotia for the same 51 

period (1). Early detection of lung cancer and guidelines for diagnosis and treatment is an 52 

important public health issue aimed at improving care, improving quality of life, and 53 

reducing patient mortality.  54 

The high mortality rate of lung cancer is due in large part to presentation at advanced 55 

stage, which may be caused by the non-specific nature of early respiratory symptoms in 56 

this population (2).  A majority (67%) of lung cancer patients present with general 57 

respiratory complaints, of which less than one-third report hemoptysis (a clinical sign 58 

prompting more rapid evaluation). Delays are exacerbated by the lack of perceived 59 

significance of symptoms and stigma associated with smoking-related diseases (3-6). 60 

Delays in seeking treatment contribute to later stage presentation. In Canada, 65.4% of 61 

non-small cell lung cancer cases diagnosed in 2013 were at an advanced stage (III or IV) 62 

and most of these patients die within one year (7).  63 

Consensus guidelines are often designed with the assumption that evaluation of lung 64 

cancer is initiated via primary care avenues; usually through a family physician 65 

requesting diagnostic imaging or occasionally precipitated by an asymptomatic screening 66 

examination, although uncommon in Canada (8-10).  The natural history of lung cancer 67 

and its propensity to present at late stage, suggests that diagnosis may also occur in an 68 

emergent environment (11, 12).  This under-recognized alternative route to diagnosis has 69 

implications for both patients and care providers.  The emergency department (ED) is not 70 

always well equipped to deliver a lung cancer diagnosis in terms of initiating work up, 71 

ensuring follow-up and providing patient support for the immediate questions regarding 72 

the diagnosis.  This is of particular importance for the growing number of patients 73 

without a primary care provider.  Thus, the ED route of lung cancer diagnosis has 74 

implications for knowledge transfer activities including the development and 75 
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implementation of consensus guidelines regarding lung cancer diagnosis, referral and 76 

treatment.  77 

To date, there has been no published population-based analysis of route to lung 78 

cancer diagnosis in Canada.  Therefore, it has been difficult to determine the need 79 

for appropriate resources for lung cancer management in the ED. This study 80 

examined the route to diagnosis of lung cancer cases in Nova Scotia and compares 81 

the groups (ED vs. non-ED) in terms of demographics, diagnostic information, and 82 

survival.  83 

 84 

Methods: 85 

This is a descriptive provincial study of the route to diagnosis of all primary lung cancer 86 

cases diagnosed in Nova Scotia residents in 2014.  The cohort was identified through the 87 

provincial cancer registry, which follows Canadian Council of Cancer Registries standards 88 

for deriving date and site of diagnosis making use of multiple sources of information, 89 

including histology/pathology, cancer clinic visits and death certificates (13). Both 90 

method and date of diagnosis for lung cancer cases is prioritized in the following manner:  91 

cytology, pathology, imaging, clinical, and date of death.  This implies that lung cancer 92 

cases that are first diagnosed through imaging but are later confirmed through resection 93 

will be registered with a diagnosis date consistent with the resection.  Data were 94 

extracted for all cases diagnosed in the calendar year 2014 with death data current to 95 

August 31, 2016.  Data elements extracted from the registry included: age at diagnosis, 96 

sex, histology, stage at diagnosis and date of death.  Personal identifiers were also 97 

extracted to enable linkage of diagnostic imaging and pathology data from hospital 98 

records and the provincial radiology archive. 99 

In reverse chronological order from the cancer registry date of diagnosis, all diagnostic 100 

imaging for each case was reviewed to identify the first imaging report raising the 101 

possibility of lung cancer.  The requisition point of origin was identified by examining 102 
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the first requisition form for any of the following criteria: (i) explicit identification of 103 

patient location as ED, (ii) hand-written clinical documentation undersigned by an ED 104 

physician, or (iii) explicit documentation of verbal communication with ED physician by 105 

the reporting radiologist.   If imaging was not the initial positive diagnostic test, the 106 

pathology records (cytology and tissue specimens) were reviewed in a similarly reverse 107 

chronological order.  Cases were then assigned a route to diagnosis (ED or non-ED), 108 

based on the point of origin of the first requisition.  For those cases diagnosed via the ED, 109 

evidence of a primary care provider was obtained from review of the ED documentation. 110 

Details specific to each case were reviewed to establish the clinical indication for the 111 

testing leading to diagnosis (symptomatic, incidental, screening or surveillance).  Cases 112 

were classified as symptomatic if the clinical history provided on the requisition included 113 

signs and symptoms of lung cancer as defined by the provincial guidelines for the 114 

diagnosis and referral of suspected lung cancer developed by Cancer Care Nova Scotia and 115 

the Clinically Detected Lung Cancer Working Group (14) (appendix A).  For many of the 116 

EDs, the triage note (presenting complaint) was used as the imaging requisition.  117 

Incidental cases were defined as those for whom the clinical indication for testing 118 

prompting diagnosis met none of the aforementioned criteria (e.g. colon cancer staging, 119 

post-surgical follow-up imaging, aortic aneurysm surveillance, major trauma).  120 

A separate designation of ‘surveillance’ was assigned to cases for which an incidental 121 

finding of a small pulmonary nodule of low suspicion resulted in further follow-up 122 

imaging, only later demonstrating suspicion for cancer. A small number of cases 123 

diagnosed as a result of inclusion in a nation-wide clinical trial (Pan-Canadian Early 124 

Detection of Lung Cancer Study) were indexed under the category of ‘screening’. This 125 

category additionally included cases not involved in clinical trials but for whom the 126 

imaging requisition specifically stated “screening” as the clinical indication.  127 

The clinical date of diagnosis was calculated as the date of the first definitive imaging 128 

report as determined by the level of certainty conveyed by the report. For example, the 129 

following statements were considered definitive, “highly suspicious for lung cancer” or 130 

“consistent with lung cancer”, accompanied by a recommendation for referral to lung 131 
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cancer specialist.  The clinical date of diagnosis may appropriately differ from the cancer 132 

registry date of diagnosis, as described above.  Files were independently reviewed by two 133 

MDs (AS and VL).  Disagreements regarding clinical indication, first suspicious test and 134 

degree of report confidence were settled by a third more senior MD (DM).   135 

Descriptive statistics were presented for the cohort, as well as stratified by route to 136 

diagnosis.  Survival was calculated both from the cancer registry date of diagnosis, as well 137 

as the clinical date of diagnosis, to the date of death. 138 

 Kaplan Meier survival curves are presented for both registry date of diagnosis as well as 139 

clinical date of diagnosis.  Stage-specific KM curves are also presented for cancer registry 140 

date of diagnosis.  Cox regression model (Hazard Rate Ratios and 95% confidence 141 

intervals) was used to compare survival as a function of route of diagnosis, and to explore 142 

differences by stage.  Statistical analysis was carried out using SPSS (IBM SPSS, version 143 

23). This project received Institutional Research Ethics Board approval from the Nova 144 

Scotia Health Authority. 145 

Results: 146 

A total of 972 entries were recorded in the registry in 2014 corresponding to 951 unique 147 

cases.  Data was incomplete for 5 cases: 3 cases had initial testing performed out of 148 

province and therefore unavailable for review, and 2 cases had no relevant imaging 149 

indicating suspicion for lung cancer and no alternate method of diagnosis as per registry 150 

data.  Analysis was therefore performed on 946 cases.  Stage specific analysis excluded 151 

cases where staging was listed as not available (14 cases), occult (3) or stage 0 (9).  One 152 

case each of lymphangioleiomyomatosis, myofibroblastic tumor and carcinoid tumorlet 153 

were excluded from the stage specific analysis.   154 

Diagnostic imaging (e.g., X-RAY or Computed Tomography (CT)) was the initial positive 155 

diagnostic test in all but five patients. One case received a lung cancer diagnosis via bone 156 

marrow biopsy initiated by hematologist consultation, prior to any relevant imaging, and 157 

another case was diagnosed incidentally on a lung wedge resection performed for 158 
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evaluation of interstitial lung disease.  In addition, while there were 8 cases included in the 159 

registry as diagnosed via ‘death certificate only’, the hospital record review revealed that 5 160 

of these had CT imaging the day of death or the day prior, but the imaging reports did not 161 

meet the rigour for diagnosis required by the registry.   162 

Approximately one third of the cases (336, 35.5%) were diagnosed through the ED.  163 

Differences in demographics and stage at presentation between the ED and non-ED route 164 

to diagnosis are summarized in Table 1.  While there were no differences in terms of age by 165 

route to diagnosis, males were slightly more likely to be diagnosed through the ED (37% of 166 

all lung cancer diagnosed in males) than females (33%). In both the ED and non-ED route, 167 

the majority (overall 80%) of cancers were initially detected through investigation of signs 168 

or symptoms that may be caused by lung cancer.   A small proportion (104, 11%) were 169 

identified through CT surveillance programs for small non-specific nodules.  The lack of a 170 

primary care provider was documented for only 24 (7.1%) of individuals who were 171 

diagnosed through the ED. 172 

Cancer detected through the ED was more likely to be of advanced stage and cases 173 

presenting through the ED had a shorter survival time than those diagnosed outside the ED 174 

(Figure 1a-b) with associated hazard rates of 1.98 (1.67,2.35) based on registry date of 175 

diagnosis and 2.27 (1.9,2.35) based on clinical date of diagnosis.    The clinical date of 176 

diagnosis for the non-ED group was a mean of 88.5 days earlier than the registry date of 177 

diagnosis with a range of 0 to 1947 days.  This discrepancy was less marked for the 178 

patients diagnosed through the ED route (mean 37.3 days).  One-year survival from 179 

registry date of diagnosis was 28.4% in the ED route to diagnosis and 49.5% in the non-ED 180 

group.   The difference in survival by route of diagnosis was evident for each stage of 181 

disease and more pronounced with advanced stages (Figure 2a-d).   182 

Interpretation: 183 

Over one-third of lung cancer diagnoses in Nova Scotia in 2014 were initiated through an 184 

Emergency Department visit. There were substantial differences in stage at diagnosis, with 185 
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a disproportionate representation of advanced cancers in the ED group, and a resulting 186 

shorter survival in this group.  187 

Although there is a lack of published comparative Canadian data, our results are similar to 188 

those of a study conducted in the United Kingdom demonstrating 39% of lung cancer 189 

diagnoses were settled following an emergency consultation (15).  A 2009 New Zealand 190 

study found that 36% of lung cancer patients presented initially through the ED (2).  This 191 

consistency suggests our findings are likely transferable to other jurisdictions with similar 192 

health care settings and access.  Lower numbers (13% and 19%) have been found in other 193 

studies conducted in Japan (16) and the United Kingdom (17) respectively but these 194 

studies more narrowly defined ED presentation by only including patients admitted to 195 

hospital from the ED.  Research from the UK has also found lower survival for patients 196 

presenting through the ED (18,19). 197 

It has been suggested that barriers in access to primary care (i.e. orphaned patients; those 198 

without a family doctor) may drive a higher proportion of non-emergent cases to the ED 199 

(2). Our provincial data does not support this explanation, as orphaned patients accounted 200 

for only 7.1% of total ED-based diagnoses.  More in-depth research from the United 201 

Kingdom has shown that patients initially presenting to the ED and later diagnosed with 202 

lung cancer are often self-referred with socioeconomic deprivation and potential financial, 203 

geographic, cultural or information barriers postulated as the attributable cause (2, 17). 204 

The nonspecific nature of lung cancer symptoms, as well as psychosocial factors such as 205 

patient guilt associated with smoking (2-6) have also been suggested as reasons for delays 206 

in seeking care.  A large UK study showed that current smoking status independently 207 

reduces the likelihood of help-seeking for symptoms of lung cancer (20). In turn, these non-208 

specific respiratory (e.g. cough, dyspnea, chest pain) and systemic symptoms (e.g. malaise, 209 

fatigue, weight loss) may be less likely to prompt expedient assessment and referral by 210 

family physicians.  In our study, only 38 patients (4.0% of total) presented with 211 

hemoptysis, an alarming sign that usually generates urgent medical workup.   212 

The late presentation of disease to the ED may present a greater drain on already stretched 213 

ED resources and by extension on diagnostic and consulting resources with many patients 214 
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presenting after 7 pm (21). European literature emphasizes the rapidly evolving and 215 

complex nature of thoracic oncology as the reason a multidisciplinary subspecialist 216 

approach is required for optimal patient treatment (22,23). Already extremely limited in 217 

Canada outside urban centres, access to experts (including subspecialty thoracic radiology, 218 

thoracic oncology and thoracic surgery) is further restricted when required “after hours” in 219 

an emergency setting. 220 

The primary strength of this study is the fact that there was complete capture of all lung 221 

cancer cases in the province by way of the provincial cancer registry.  In addition, there 222 

was complete ascertainment of all relevant imaging given the existence of one provincial 223 

imaging archive system.  Although precipitous ED presentation may reflect diagnostic 224 

delays (i.e., delayed wait times for CT and specialist appointment) there is currently no 225 

wait time for general x-ray in the province.  Provided workup was initiated with x-ray, 226 

concerning imaging reports would have been accurately identified and linked to the 227 

appropriate route of entry in our study.  Cases diagnosed through the ED were therefore 228 

unlikely to be awaiting imaging workup or specialist referral via their family doctor.  229 

However, there may have been incomplete capture of patients awaiting specialist referral 230 

after a normal x-ray but before CT.  Unfortunately, primary care consultation records were 231 

not accessible to determine if opportunities for earlier diagnoses would have been 232 

possible.  In addition, although our results indicate that more than 80% of lung cancer 233 

presents symptomatically this is likely an overestimate.  The ability to distinguish 234 

symptomatic lung cancer diagnosis from incidental diagnosis was limited due to the non-235 

specific nature of the symptoms associated with lung cancer.  Many instances were noted 236 

where lung cancer was unlikely to have been the cause of the respiratory symptoms being 237 

investigated (for example lung cancer detected on chest radiograph in a patient presenting 238 

with dyspnea and admitted for heart failure).  There was no objective way to ensure that 239 

lung cancer was not responsible for at least a component of the symptoms even in a patient 240 

with a competing diagnosis.  241 

Strategies to promote early recognition, to improve resources for patient navigation after 242 

the ED visit, and to prevent unnecessary delays along the diagnostic pathway may all be 243 
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important for improving survival of lung cancer patients. Despite current efforts to target 244 

family doctors and lung specialists, the consistent presentation of lung cancer in our acute 245 

care facilities reinforces the need for consensus guidelines, resources and training tailored 246 

specifically for the Emergency Department.   247 
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Figure 1.  248 

Title: Survival of Nova Scotia Lung Cancer Cases by Route to Diagnosis, 2014.  249 

 250 

Caption: Comparison of survival for patients diagnosed with lung cancer by an emergency 251 

department (ED) route versus those diagnosed by a route that did not involve the emergency 252 

department (non-ED) as calculated from (a) registry date of diagnosis and (b) clinical date of 253 

diagnosis. 254 

 255 

Figure 2:  256 

Title: Comparison of Survival of Lung Cancer Cases Parsed by Stage at Diagnosis.  257 

Caption: Patients diagnosed by either the emergency department (ED) referral route or the non-258 

emergency (non-ED) referral route were compared by cancer stage at time of diagnosis. Stage 0 259 

patients were not included in this analysis. 260 

 261 

Table 1:  262 

Title: Characteristics of the patient populations for both ED and non-ED route to diagnosis. 263 

Page 12 of 21

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

References 264 

1. Canadian Cancer Society’s Advisory Committee on Cancer Statistics. Canadian Cancer 265 

Statistics 2017. Toronto, ON: Canadian Cancer Society; 2017. Available at: 266 

cancer.ca/Canadian-Cancer-Statistics-2017-EN.pdf (accessed [July 10, 2017]). 267 

2. Beatty S, Stevens W, Stevens G, Kolbe J, Cox B. Lung cancer in patients in New Zealand 268 

initially present to secondary care through the emergency department rather than by 269 

referral to a respiratory specialist. The New Zealand Medical Journal. 2009;122(1294):33-270 

41. 271 

3. Dunn J, Garvey G, Valery P, Ball D, Fong K, Vinod S et al. Barriers to lung cancer care: 272 

health professionals’ perspectives. Supportive Care in Cancer. 2016;25(2):497-504. 273 

4. Chapple A. Stigma, shame, and blame experienced by patients with lung cancer: 274 

qualitative study. BMJ. 2004;328(7454):1470. 275 

5. Lehto R. Patient views on smoking, lung cancer, and stigma: A focus group perspective. 276 

European Journal of Oncology Nursing. 2014;18(3):316-322. 277 

6. LoConte N, Else-Quest N, Eickhoff J, Hyde J, Schiller J. Assessment of Guilt and Shame in 278 

Patients with Non–Small-Cell Lung Cancer Compared with Patients with Breast and 279 

Prostate Cancer. Clinical Lung Cancer. 2008;9(3):171-178. 280 

7. Canadian Partnership against cancer [Internet].  Stage Distribution – Cancer System 281 

Performance, [no revision date, accessed 28 July 2017].  Available from:  282 

http://www.systemperformance.ca/disease-sites/lung/stage-distribution/ 283 

8. Cancer Care Manitoba [Internet]. Cancer Care Manitoba referral guidelines, [no 284 

revision date, accessed 28 July 2017]; [1 screen]. Available from: 285 

http://www.cancercare.mb.ca/home/health_care_professionals/information_for_ 286 

health_care_professionals/referral_guide_for_physicians/referral_guidelines/,  287 

9. Cancer Care Ontario [Internet]. Cancer care Ontario Lung Cancer Evidence-based Series 288 

(EBS) and Practice Guidelines (PG), [accessed 28 July 2017]. Available from: 289 

https://www.cancercare.on.ca/toolbox/qualityguidelines/diseasesite/lung-ebs/ 290 

10. Elliss-Brookes, L., S. Mcphail, A. Ives, M. Greenslade, J. Shelton, S. Hiom, and M. Richards. 291 

"Routes to Diagnosis for Cancer – Determining the Patient Journey Using Multiple Routine 292 

Data Sets." Br J Cancer British Journal of Cancer 107.8 (2012): 1220-226. Web. 293 

Page 13 of 21

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

11. Melling P, Hatfield A, Muers M, Peake M, Storer C, Round C et al. Lung cancer referral 294 

patterns in the former Yorkshire region of the UK. British Journal of Cancer. 2002;86(1):36-295 

42. 296 

12. Gorham J, Ameye L, Berghmans T, Sculier J, Meert A. The lung cancer patient at the 297 

emergency department: A three-year retrospective study. Lung Cancer. 2013;80(2):203-298 

208. 299 

13. Statistics Canada (Internet). Canadian Cancer Registry: Data sources and methodology. 300 

[revision date January 29 2018]. Available from: 301 

http://www23.statcan.gc.ca/imdb/p2SV.pl?Function=getSurvey&SDDS=3207&lang=en&d302 

b=imdb&adm=8&dis=2 303 

14. Guidelines for the Diagnosis and Referral of Suspected Lung Cancer. Clinically Detected 304 

Lung Cancer Working Group. June 2016. Nova Scotia Health Authority’s Nova Scotia Cancer 305 

Care Program (previously Cancer Care Nova Scotia).Elliss-Brookes L, McPhail S, Ives A, 306 

Greenslade M, Shelton J, Hiom S et al. Routes to diagnosis for cancer – determining the 307 

patient journey using multiple routine data sets. British Journal of Cancer. 308 

2012;107(8):1220-1226. 309 

15. Fujimoto D, Shimizu R, Morimoto T, Kato R, Sato Y, Kogo M et al.Analysis of advanced 310 

lung cancer patients diagnosed following emergency admission. Eu Resp J. 311 

2015;45(4):1098-107. 312 

16. Beckett P, Tata LJ, Hubbard RB. Risk factors and survival outcome for non-elective 313 

referral in non-small cell lung cancer patients – analysis based on the National Lung Cancer 314 

Audit. Lung Cancer 2014; 83(3): 396–400 315 

17. Tataru D, Jack R, Lind M, Møller H, Lüchtenborg M. The effect of emergency 316 

presentation on surgery and survival in lung cancer patients in England, 2006– 2008. 317 

Cancer Epidemiology. 2015;39(4):612-616. 318 

18. McPhail S, Elliss-Brookes L, Shelton J, Ives A, Greenslade M, Vernon S et al. Emergency 319 

presentation of cancer and short-term mortality. British Journal of Cancer. 320 

2013;109(8):2027-2034. 321 

19. Friedemann Smith C, Whitaker KL, Winstanley K, Wardle J. Smokers are less likely than 322 

non-smokers to seek help for a lung cancer “alarm” symptom.  Thorax. 2016;71(7):659-61. 323 

Page 14 of 21

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

20. Minami S, Yamamoto S, Ogata Y, Takeuchi Y, Hamaguchi M, Koba T et al. Emergency 324 

department visits after hours by lung cancer patients in Japan. Supportive Care in Cancer. 325 

2013;21(9):2443-2451. 326 

21. Sculier JP, Vansteenkiste J, Schonfeld N, Scherpereel A. Thoracic oncology in Europe: 327 

the ERS action plan by the Thoracic Oncology Assembly. Eur Respir J. 2010; 36: 1227–1228. 328 

22. Gamarra F, Boffetta P, De Ruysscher D, Felip E, Gage M, Grigoriu B et al.  Thoracic 329 

Oncology HERMES syllabus: setting the basis for thoracic oncology training in Europe. Eur 330 

Respir J 2013; 42: 568–571. 331 

 332 

Page 15 of 21

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

0 500 1000 1500
0.0

0.2

0.4

0.6

0.8

1.0

Days from Diagnosis

Pr
op

or
tio

n 
su

rv
iv

in
g

Non-ED presentation
ED presentation

0 1000 2000 3000
0.0

0.2

0.4

0.6

0.8

1.0

Days from Diagnosis

Pr
op

or
tio

n 
su

rv
iv

in
g

Non-ED presentation
ED presentation

A

B

Page 16 of 21

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

0 200 400 600 800 1000 1200
0.0

0.5

1.0

Days elapsed

Pr
op

or
tio

n 
su

rv
iv

in
g

Stage 1

Non-ED presentation

ED presentation

0 200 400 600 800 1000 1200
0.0

0.5

1.0

Stage 3

Days elapsed

Pr
op

or
tio

n 
su

rv
iv

in
g

p<0.01

0 200 400 600 800 1000 1200
0.0

0.5

1.0

Stage 2

Days elapsed

Pr
op

or
tio

n 
su

rv
iv

in
g

0 200 400 600 800 1000 1200
0.0

0.5

1.0

Days elapsed

Pr
op

or
tio

n 
su

rv
iv

in
g

Stage 4

p<0.001

A B

C D

Page 17 of 21

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

Table 1:  Characteristics of the patient populations for both ED and non-ED route to diagnosis 

 

Characteristics  Frequency (%) 

Total 

(N=946) 

ED 

(N= 336) 

Non-ED 

(N= 610) 

    

Sex    

Male 491 (51.9) 182 (54.2) 309 (50.7) 

Female 455 (48.1) 154 (45.8) 301 (49.3) 

    

Mean Age, years +/- SD 70.3 +/- 11 years 71.2 +/-11 years 69.7 +/-10 years 

Age Range, years 18-98 33-98 18-97 

    

Age group (years)    

≤60 163 (17.2) 56 (16.7) 107 (17.5) 

60-69 265 (28.0) 84 (25.0) 181 (29.7) 

70-79 348 (36.8) 129 (38.4) 219 (35.9) 

≥80 170 (18.0) 67 (19.9) 103 (16.9) 

    

Indication for testing    

Symptomatic 751 (79.4) 314 (93.5) 437 (71.6) 

Incidental 78 (8.2) 12 (3.6) 66 (10.8) 

Surveillance 104 (11.0) 10 (3.0) 94 (15.4) 

Screening 13 (1.4) 0 (0.0) 13 (2.1) 

    

Stage at diagnosis    

Unknown 14 (1.5) 4 (1.2) 10 (1.6) 

Occult 3 (0.3) 3 (0.9) 0 (0.0) 

0 9 (1.0) 1 (0.3) 8 (1.3) 

I 218 (23.0) 49 (14.6) 169 (27.7) 

II 82 (8.7) 28 (8.3) 54 (8.9) 

III 155 (16.4) 51 (15.2) 104 (17.0) 

IV 465 (49.2) 200 (59.5) 265 (43.4) 

    

Deaths 592 (62.5) 247 (73.1) 345 (56.7) 

    

    

 

Page 18 of 21

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

Appendix A.  Signs and Symptoms of Lung Cancer Requiring Investigation (Nova 

Scotia Health Authority’s Cancer Care Program (previously Cancer Care Nova 

S

c

o

ti

a

)

) 

 

Signs and symptoms of lung cancer that require immediate referral to emergency 

department:  

Acute significant hemoptysis (e.g. 2 tbsp. in one episode, 1 cup in 24 hours). 

Suspected superior vena cava obstruction. 

Stridor/symptomatic central airway obstruction. 

New neurological signs suggestive of brain metastasis or cord compression. 

Symptoms suggestive of paraneoplastic syndrome with severe metabolic disturbance 

(e.g. hyponatremia hypercalcemia).  

Signs and symptoms of lung cancer that require work up: 

Hemoptysis. 

Features suggestive of paraneoplastic syndromes. 

Supraclavicular lymphadenopathy. 

Unexplained/uninvestigated increase in dyspnea. 

Features of metastatic lung cancer. 

Unexplained cough persisting for more than 3 weeks. 

Unexplained hoarseness persisting for more than 3 weeks. 

Unexplained weight loss/loss of appetite persisting for more than 3 weeks.  

Unexplained chest and/or shoulder pain persisting for more than 3 weeks.  

Uninvestigated/unexplained abnormal chest signs persisting for more than 3 weeks. 

Unexplained changes in existing symptoms in patients with underlying chronic 

respiratory problems persisting for more than 3 weeks.  
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