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NSCLC=non-­‐small	
  cell	
  lung	
  cancer	
   3

• As	
  a	
  result	
  of	
  attending	
  this	
  session,	
  participants	
  should	
  be	
  able	
  to:

• Comprehend	
  Canadian	
  Statistics	
  of	
  lung	
  cancer

• Discuss	
  risk	
  factors	
  for	
  lung	
  cancer

• To	
  interpret	
  lung	
  cancer	
  screening	
  studies

• To	
  review	
  guidelines	
  for	
  lung	
  cancer	
  screening

Objectives



1. Canadian  Cancer  Society.  Canadian  Cancer  Statistics  
2018.  

2. Lung  Cancer  Canada.  2015  Faces  of  Lung  Cancer  
Report.
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• One	
  of	
  the	
  most	
  common	
  cancers	
  in	
  
Canada1
• ~28,600	
  new	
  cases	
  diagnosed	
  
in	
  2017

• Most	
  common	
  cause	
  of	
  
cancer-­‐related	
  death	
  in	
  Canada	
  (26%	
  
of	
  cancer	
  mortality)1
• Low	
  5-­‐year	
  survival	
   rates
• More	
  deaths	
   than	
  breast	
  and	
  
colon	
  cancer	
  combined2

Lung	
  Cancer	
  Continues	
  to	
  Be	
  a	
  Major	
  Health	
  
Problem	
  in	
  Canada

5-­year  Survival  Rates  for
Common  Cancers  in  Canada2

Prostate Breast Colorectal Lung

95% 88% 64% 17%
Survival  rates
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Canadian	
  Cancer	
  Society.	
  Canadian	
  Cancer	
  Statistics	
  2018. 10

Why	
  Is	
  Lung	
  Cancer	
  Mortality	
  so	
  High?
Most	
  Are	
  at	
  Advanced	
  Stage	
  at	
  Diagnosis

NSCLC:  
Percent  distribution  by  

stage  at  diagnosis  
in  Canada,  2011-­2015

Stage  I
23.1%

Stage  II
9.1%

Stage  III
19.0%

Stage  IV
47.1%

Stage  unknown
1.7%



Cancer	
  in	
  Quebec	
  – 2019	
  estimates

• 4,800	
  men	
  will	
  be	
  diagnosed	
  with	
  
prostate	
  cancer
• 4,300	
  men	
  will	
  be	
  diagnosed	
  with	
  
lung	
  cancer
• 3,800	
  men	
  will	
  be	
  diagnosed	
  with	
  
colorectal	
  cancer

• 3,500	
  men	
  will	
  die	
  of	
  lung	
  cancer
• 1,450	
  men	
  will	
  die	
  of	
  colorectal	
  
cancer
• 880	
  men	
  will	
  die	
  of	
  prostate	
  cancer

• 6,500	
  women	
  	
  will	
  be	
  diagnosed	
  with	
  
breast	
  cancer
• 4,100	
  women	
  will	
  be	
  diagnosed	
  with	
  
lung	
  cancer
• 3,000	
  women	
  will	
  be	
  diagnosed	
  with	
  
colorectal	
  cancer

• 3,100	
  women	
  will	
  die	
  of	
  lung	
  cancer
• 1,300	
  women	
  will	
  die	
  of	
  breast	
  cancer
• 1,200	
  women	
  will	
  die	
  of	
  colorectal	
  
cancer



Canadian Cancer Statistics 2016



Risk	
  Factors



Prevention

• Smoking	
  Cessation
• Most	
  effective	
  intervention	
  to	
  reduce	
  the	
  risk	
  of	
  lung	
  cancer

• More	
  than	
  85%	
  of	
  lung	
  cancer	
  cases	
  in	
  Canada	
  are	
  related	
  to	
  smoking	
  
tobacco.	
  
• The	
  risk	
  of	
  developing	
  lung	
  cancer	
  increases	
  with	
  how	
  long	
  you	
  have	
  
smoked,	
  how	
  old	
  you	
  were	
  when	
  you	
  started	
  smoking	
  and	
  the	
  number	
  of	
  
cigarettes	
  you	
  smoke	
  each	
  day.	
  
• The	
  risk	
  is	
  also	
  higher	
  if	
  you	
  smoke	
  tobacco	
  and	
  have	
  other	
  risk	
  factors.
• Pipes,	
  cigars,	
  herbal	
  cigarettes,	
  hookahs,	
  chewing	
  tobacco,	
  low-­‐tar	
  
cigarettes	
  and	
  low-­‐nicotine	
  cigarettes	
  also	
  cause	
  cancer	
  and	
  are	
  not	
  
considered	
  safe.





http://jarrete.qc.ca/ http://iquitnow.qc.ca/



Effects	
  of	
  stopping	
   smoking	
   at	
  various	
  
ages	
  on	
  the	
  cumulative	
  risk	
  (%)	
  of	
  
death	
  from	
  lung	
  cancer	
  up	
  to	
  age	
  75,	
  
at	
  death	
  rates	
  for	
  men	
  in	
  UK	
  in	
  1990.	
  
Nonsmoker	
   rates	
  were	
  taken	
  from	
  US	
  
prospective	
   study	
  of	
  mortality

Peto	
  R,	
  BMJ,	
  2000



Lung	
  Cancer	
  Screening

Past: CXR
Sputum

Present: Low	
  Dose	
  CT	
  scan
Future: PET

Biomarkers	
  (airway	
  epithelium,	
  sputum,	
  exhaled	
  breath,	
  
blood)

Molecular	
  analysis	
  of	
  sputum
Fluorescence	
  bronchoscopy
Genomic	
  and	
  proteonomic analysis	
  of	
  bronchoscopic samples
Serum	
  protein	
  microarrays	
  for	
  detecting	
  molecular	
  markers





Chest	
  radiograph/sputum	
  cytology

• Screening	
  for	
  lung	
  cancer	
  by	
  chest	
  radiograph	
  and/or	
  sputum	
  
cytology	
  is	
  not	
  recommended.	
  
• There	
  have	
  been	
  at	
  least	
  seven	
  large	
  scale	
  controlled	
  clinical	
  (six	
  
randomized,	
  one	
  non-­‐randomized)	
  trials	
  of	
  chest	
  radiograph	
  
screening	
  for	
  lung	
  cancer.
• These	
  studies	
  began	
  as	
  early	
  as	
  1960,	
  and	
  a	
  20-­‐year	
  follow-­‐up	
  analysis	
  
has	
  been	
  published	
  for	
  one	
  randomized	
  trial.	
  None	
  of	
  the	
  randomized	
  
trials	
  have	
  demonstrated	
  a	
  mortality	
  benefit	
  for	
  chest	
  radiograph	
  
screening.	
  



• Mayo	
  Lung	
  Project
• 10,933	
  high	
  risk	
  outptmales.
• chest	
  radiographs	
  and	
  sputum	
  cytologic screening	
  examinations	
  every	
  4	
  
months	
  vs.	
  Mayo	
  Clinic	
  advice	
  to	
  undergo	
  annual	
  examination.	
  
• No	
  mortality	
  benefit	
  attributable	
  to	
  screening	
  was	
  observed	
  after	
  6	
  years	
  of	
  
observation	
  and	
  at	
  least	
  1	
  year	
  of	
  follow-­‐up.



• Johns	
  Hopkins	
  study
• 10,387	
  high-­‐risk	
  volunteers	
  received	
  annual	
  chest	
  radiographic	
  screening.	
  
• Half	
  also	
  received	
  cytologic examination	
  of	
  induced	
  sputum.

• Czech	
  Study	
  on	
  Lung	
  Cancer	
  Screening	
  (1970s)
• Cigarette-­‐smoking	
  males	
  (6,364),	
  aged	
  40-­‐64,	
  
• randomized	
  into	
  an	
  intervention	
  group	
  which	
  received	
  6-­‐monthly	
  screening	
  
by	
  chest	
  X-­‐ray	
  and	
  sputum	
  cytology,	
  
• control	
  group	
  which	
  received	
  no	
  asymptomatic	
  investigation.	
  
• After	
  3	
  years,	
  both	
  groups	
  received	
  annual	
  chest	
  X-­‐rays.	
  
• There	
  was	
  no	
  significant	
  difference	
  in	
  mortality	
  between	
  the	
  2	
  groups.



Screening	
  for	
  lung	
  cancer:	
  a	
  systematic	
  review	
  and
meta-­‐analysis	
  of	
  controlled	
  trials.	
  
Manser	
  et	
  al.	
  Thorax	
  2003;58:784–789







Prostate,	
  Lung,	
  Colorectal,	
  and	
  Ovarian	
  
(PLCO)	
  cancer	
  screening	
  trial	
  
• compared	
  screening	
  with	
  no	
  screening.
• large	
  randomized	
  trial	
  (n	
  =	
  154,942)	
  
• screening	
  individuals	
  aged	
  55	
  -­‐ 74	
  for	
  several	
  cancers,	
  including	
  lung	
  cancer.
• Screening	
  for	
  lung	
  cancer	
  consisted	
  of	
  a	
  single	
  PA	
  CXR	
  at	
  baseline	
  and	
  annually	
  for	
  
three	
  years,	
  while	
  the	
  control	
  group	
  received	
  usual	
  care.	
  
• initial	
  screening:	
  5991	
  (8.9	
  %)	
  of	
  all	
  CXR	
  were	
  abnormal

• 11	
  %	
  in	
  current	
  smokers	
  
• 8	
  %	
  in	
  never	
  smokers.

• Lung	
  cancer	
  incidence	
  was	
  higher	
  in	
  those	
  with	
  prior	
  or	
  current	
  smoking	
  
exposure	
  than	
  in	
  nonsmokers
• no	
  difference	
  in	
  incidence	
  or	
  mortality	
  between	
  smokers	
  who	
  were	
  in	
  the	
  
screening	
  or	
  control	
  groups	
  (RR	
  0.94,	
  95%	
  CI	
  0.18-­‐1.10	
  after	
  six	
  years	
  and	
  RR	
  0.99,	
  
95%	
  CI	
  0.87-­‐1.22	
  after	
  13	
  years	
  of	
  follow-­‐up).



Original   Article

Reduced  Lung-­Cancer  Mortality  with  Low-­Dose  
Computed   Tomographic   Screening

The  National  Lung  Screening  Trial  Research  Team

N  Engl  J  Med
Volume  365(5):395-­409

August  4,  2011



Low	
  Dose	
  CT

• noncontrast study	
  obtained	
  with	
  a	
  multidetector CT	
  scanner	
  during	
  a	
  
single	
  maximal	
  inspiratory	
  breath-­‐hold	
  with	
  a	
  scanning	
  time	
  under	
  25	
  
seconds.	
  
• High-­‐resolution	
  (1.0	
  to	
  2.5	
  mm	
  interval)	
  images	
  are	
  reconstructed	
  
using	
  a	
  soft	
  tissue	
  or	
  thin-­‐section	
  algorithm.	
  
• The	
  overall	
  average	
  effective	
  dose	
  of	
  LDCT	
  used	
  in	
  the	
  National	
  Lung	
  
Screening	
  Trial	
  was	
  2	
  millisievert (mSv),	
  compared	
  with	
  7	
  mSv for	
  a	
  
standard-­‐dose	
  diagnostic	
  chest	
  CT	
  examination





Cumulative  Numbers  of  Lung  Cancers  and  of  Deaths  from  Lung  Cancer.

The  National  Lung  Screening  Trial  Research  Team.  N  
Engl  J  Med  2011;;365:395-­409

The  National  Lung  Screening  Trial  
investigators  report  that  persons  
undergoing  three  annual  screening  
examinations  with  low-­dose  computed  
tomography  had  a  20%  reduction  in  
lung-­cancer  mortality  as  compared  with  
those  screened  with  annual  chest  
radiography.
Conclusion: Screening  with  the  use  
of  low-­dose  CT  reduces  mortality  
from  lung  cancer.



Enrollment  and  Follow-­up  of  the  Study  Participants  after  the  Initial  Screening.

The  National  Lung  Screening  Trial  Research  Team.  N  Engl  J  Med  2013;;368:1980-­1991



Results  of  Three  Rounds  of  Screening.

The  National  Lung  Screening  Trial  Research  Team.  N  Engl  J  Med  2011;;365:395-­409



Diagnostic  Follow-­up  of  Positive  Screening  Results  in  the  Three  Screening  Rounds.

The  National  Lung  Screening  Trial  Research  Team.  N  Engl  J  Med  2011;;365:395-­409



Complications  after  the  Most  Invasive  Screening-­Related  Diagnostic  Evaluation  Procedure,  
According  to  Lung-­Cancer  Status.

The  National  Lung  Screening  Trial  Research  Team.  N  Engl  J  Med  2011;;365:395-­409



Stage  and  Histologic  Type  of  Lung  Cancers  in  the  Two  Screening  Groups,  According  to  the  
Result  of  Screening.

The  National  Lung  Screening  Trial  Research  Team.  N  Engl  J  Med  2011;;365:395-­409



Other	
  LDCT	
  studies

• NELSON	
  trial	
  (Netherlands	
  and	
  Belgium)
• Randomized	
  LDCT	
  vs.	
  no	
  screening	
  in	
  >15,000	
  current/former	
  smokers.

• DANTE	
  trial	
  (Italy)	
  -­‐ negative
• <2500	
  male	
  smokers	
  60-­‐74	
  yrs
• 5	
  yrs of	
  LDCT	
  vs.	
  annual	
  clinic	
  F/U	
  (baseline	
  CXR	
  and	
  sputum)

• DLCST	
  (Danish	
  study)	
  -­‐ negative
• >4000	
  smokers	
  50-­‐70	
  yrs

• MILD	
  (Italy)	
  – negative
• >4000	
  smokers,	
  age	
  49	
  yrs or	
  older

• LUSI	
  (German)
• >	
  4000	
  with	
  hx of	
  heavy	
  smoking	
  50-­‐69	
  yrs
• LDCT	
  for	
  4	
  yrs vs.	
  no	
  intervention



Potential  Benefits  and  Harms  of  Three  Rounds  of  Annual  Screening  with  Low-­Dose  CT,  as  
Compared  with  Chest  Radiography  or  No  Screening.

Gould  MK.  N  Engl  J  Med  2014;;371:1813-­1820



POTENTIAL	
  HARMS	
  OF	
  SCREENING

• Consequences	
  of	
  evaluating	
  abnormal	
  findings	
  – Evaluation	
  may	
  involve	
  needle	
  
biopsy	
  and/or	
  surgery,	
  with	
  associated	
  morbidity	
  and	
  mortality
• Radiation	
  exposure –may	
  add	
  independently	
  to	
  the	
  risk	
  of	
  developing	
  cancers.
• Patient	
  distress	
  –

• Prolonged	
  follow-­‐up	
  of	
  nodules,	
  often	
  lasting	
  several	
  years,	
  may	
  cause	
  anxiety	
  related	
  to	
  fear	
  
of	
  having	
  lung	
  cancer.	
  

• 2014	
  systematic	
  review	
  of	
  5 randomized	
  trials	
  and	
  one	
  cohort	
  study	
  found	
  that	
  LDCT	
  
screening	
  may	
  be	
  associated	
  with	
  short-­‐term	
  psychologic	
  discomfort	
  but	
  did	
  not	
  affect	
  
distress,	
  worry,	
  or	
  health-­‐related	
  quality	
  of	
  life.	
  False-­‐positive	
  results	
  were	
  associated	
  with	
  
short-­‐term	
  increases	
  in	
  distress.	
  

• Overdiagnosis	
  –
• Some	
  cancers	
  identified	
  at	
  screening,	
  if	
  never	
  found,	
  would	
  not	
  have	
  affected	
  morbidity	
  or	
  
mortality	
  during	
  the	
  patient's	
  lifetime.	
  

• Observational	
  studies	
  of	
  screening	
  for	
  lung	
  cancer	
  with	
  LDCT	
  have	
  estimated	
  the	
  extent	
  of	
  
overdiagnosis	
  to	
  range	
  between	
  13	
  and	
  27%.



Key  Elements  to  Include  in  a  Conversation  about  Screening  for  Lung  Cancer  with  the  Use  of  
Low-­Dose  CT.

Gould  MK.  N  Engl  J  Med  2014;;371:1813-­1820









Referral	
  Centre

• Experienced	
  team
• Multidisciplinary	
  team
• Pulmonologist
• Chest	
  and	
  Interventional	
  radiologists
• Thoracic	
  surgeon
• Nuclear	
  medicine
• Tumour	
  board





• Guidelines
• Recommendations	
  on	
  screening	
  for	
  lung	
  cancer
• Canadian	
  Task	
  Force	
  on	
  Preventive	
  Health	
  Care*⇑

• CMAJ	
  April	
  5,	
  2016	
  vol.	
  188	
  no.	
  6	
  
• First	
  published	
  March	
  7,	
  2016,	
  doi:	
  10.1503/cmaj.151421



Summary	
  of	
  recommendations	
  for	
  clinicians	
  and	
  
policy-­‐makers

• These	
  recommendations	
  apply	
  to	
  adults	
  18	
  years	
  of	
  age	
  and	
  older	
  who	
  are	
  not	
  suspected	
  of	
  
having	
  lung	
  cancer.	
  These	
  recommendations	
  do	
  not	
  apply	
  to	
  adults	
  with	
  previous	
  lung	
  cancer,	
  or	
  
signs	
  or	
  symptoms	
  of	
  lung	
  cancer.

• We	
  recommend	
  screening	
  for	
  lung	
  cancer	
  among	
  adults	
  aged	
  55	
  to	
  74	
  years	
  with	
  at	
  least	
  a	
  30	
  
pack-­‐year	
  smoking	
  history,	
  who	
  smoke	
  or	
  quit	
  smoking	
  less	
  than	
  15	
  years	
  ago,	
  with	
  low-­‐dose	
  
computed	
  tomography	
  (CT)	
  every	
  year	
  up	
  to	
  three	
  consecutive	
  years.	
  Screening	
  should	
  only	
  be	
  
done	
  in	
  health	
  care	
  settings	
  with	
  access	
  to	
  expertise	
  in	
  early	
  diagnosis	
  and	
  treatment	
  of	
  lung	
  
cancer.	
  (Weak	
  recommendation,	
  low-­‐quality	
  evidence.)

• We	
  recommend	
  not screening	
  all	
  other	
  adults,	
  regardless	
  of	
  age,	
  smoking	
  history	
  or	
  other	
  risk	
  
factors,	
  for	
  lung	
  cancer	
  with	
  low-­‐dose	
  CT.	
  (Strong	
  recommendation,	
  very	
  low-­‐quality	
  evidence.)

• We	
  recommend	
  that	
  chest	
  radiography,	
  with	
  or	
  without	
  sputum	
  cytology,	
  not	
  be	
  used	
  to	
  screen	
  
for	
  lung	
  cancer.	
  (Strong	
  recommendation,	
  low-­‐quality	
  evidence.)









Journal	
  of	
  Thoracic	
  
Oncology	
  Vol.	
  12	
  No.	
  8:	
  
1210-­‐1222

In	
  conclusion,	
   high-­‐risk	
  lung	
  cancer	
  screening	
  with	
  LDCT	
  is	
  likely	
  to	
  be	
  considered	
  
cost-­‐effective	
  and	
  the	
  use	
  of	
  refined	
   risk	
  prediction	
   tools	
  before	
  LDCT-­‐based
screening	
  selection	
  can	
  reduce	
  the	
  budget	
  impact.	
  Improvements	
   to	
  the	
  quality	
  
and	
  quantity	
  of	
  life	
  for	
  screened	
  individuals	
   can	
  improve	
  the	
  overall	
  
costeffectiveness of	
  LDCT-­‐based	
  lung	
  screening,	
  and	
  effective	
  interventions	
  such	
  
as	
  smoking	
  cessation	
  and	
  reduction	
  of	
  coronary	
  risk	
  should	
  be	
  investigated	
  for
their	
  potential	
  to	
  further	
   improve	
  program	
  efficiency.





Conclusion

• Lung	
  cancer	
  is	
  the	
  #1	
  cause	
  of	
  cancer	
  death	
  in	
  men	
  and	
  women
• Prevention	
  – smoking	
  cessation
• Screening	
  with	
  LDCT
• Risks	
  and	
  benefits
• Discussion	
  with	
  pt
• Multidisciplinary	
  team

• Guidelines
• Ages	
  55-­‐74
• 30	
  p-­‐y	
  (current	
  or	
  quit	
  <15	
  yrs)




