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What was the leading cause of death in Ontario 
in 2012? 
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Learning Objectives  
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• Screening 
Epidemiology Review 

• Screening for Specific 
Cancers              è 

 
• Screening Programs 

•  Breast 
•  Cervix 
•  Colorectal 
•  Lung 
•  Ovarian 
•  Prostate 



Screening – 
asymptomatic 
patients 



Screening Concepts 

Diagnose cancer early when more 
curable. 

 Cancers that have a prolonged non metastatic 
state 

Sensitive and specific tests 

Acceptable tests 

Early Treatment 

Common cancers 
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High Value Versus High Intensity 
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•  Benefit –disease incidence, test sensitivity, early treatments – 
NNT and RRR 

•  Harms – false positives, further testing SE’s, anxiety, over 
diagnosis 

•  Cost- around $50-60 000 per life year gained 



High Value versus High Intensity 
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• High Value  ✔   vs 

•  Large benefit for the 
Harms and Cost 

• High Intensity ✖ 

•  Everyone, frequently 
and very sensitive 



Epidemiology Review – the Basics 
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• Sensitivity – You have cancer and the screen is positive 

• Specificity- you don’t have cancer and the screen is negative 

•  Incidence Rate 



SP in          SN out 
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Screening Epidemiology - the Basics  
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• Interval cancer- cancer develops 
between screening test periods 

•  Cancers missed by screening test OR 
•  Cancers that became detectable after the test 
•  We need to RCTs! 



Screening Epidemiology – Randomized Clinical Trials 
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How good is screening at reducing mortality? 

Number Needed to Screen 
         NNS or NNT 

Mammograms – NNT – 720 

 

    

 

•  Absolute Risk Reduction 
       M: Reduces risk from 4% to 3% 

•  Relative Risk Reduction 
       M: Reduces risk by 30% 

 



Screening Epidemiology – Measuring Survival 
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Lead Time 

•  For these RCT’s we measure the benefit of screening 
with Lead Time 

•  How many years between screen detected cancer 
diagnosis and death? 

 

  But….. 



Screening Epidemiology – Lead Time Bias 
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Esther is going to die in 2030 from cancer 

•  Pathway 1 

✚ Mammogram now 

•   lead time = 14 years 

•  Pathway 2 

•  No Mammogram and lump 
found in 5 years - 2021 

•  Lead time – 9 years 

Did her mammogram give her the benefit of 5 years?  



Screening Epidemiology – Measuring Survival 
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Length Time Bias 
 
 
Screening increases chance of finding less aggressive cancers so looks 
like false increased survival compared to those that get dx’d with 
symptoms  
 
 



Screening Epidemiology- Measuring Survival 
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Effect of Lead and Length Time Bias 

•  Patients look like they live longer due to cancer screening  

•  Could be due to lead or length time bias 



Screening Epidemiology  
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Over Diagnosis/Detection/Treatment 

•  Finding and treating clinically 
insignificant cancers 

•  How to study this ethically? 

•  Examples 

•  Cervix pathology – over half of  
dysplasia regresses, only 1% 
slowly progresses to severe 
dysplasia 

 Breast – DCIS and ADH 



Screening Program Considerations   
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•  NNS 

•  Bias 

•  Over diagnosis/treatment 

•  Cost 

•  Procedural risks 

•  False Positive Anxiety 

•  False Reassurance 

•  Living longer with diagnosis 

•  Health Equity Gaps 
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Most common cancer cause of cancer death in Ontario 



Lung Cancer 
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Every smoker - Every visit 

23 



 Lung Cancer Screening 
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•  Screening smokers with low dose CT  

•  NNS 220, 10 years to avoid one death  

•  $80 000 per death avoided (higher than most- $60K) 

•  Will identify many non cancerous changes that require followup 

•  Need organized program 

No program - pilot sites starting soon 



CCO 
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• Provincial government advisor on healthcare, 
including cancer and renal systems 

• Grounded in evidence and research 
• Oversee delivery of healthcare services 
• 2 divisions: 

1.  Cancer  à 

2.  Chronic kidney disease à  
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Breast Cancer Burden of Disease 
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•  In Ontario, an estimated 9,800 women will be 
diagnosed with and 1,900 will die of breast cancer 
in 2015  

•  1 in 9 Canadian women will develop it in their 
lifetime 

• More common in older women, more lethal in 
younger women 



Breast Cancer Screening 
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Cancer 
Site Test  Sensitivity Specificity 

Breast Mammography 77% to 95% 
Less sensitive in younger 
women and those with dense 
breasts 

94% to 97% 

Breast Magnetic 
resonance imaging 
(MRI) 

71% to 100% 
Studies conducted in 
populations of women at high 
risk for breast cancer 

81% to 97% 
Studies conducted in populations 
of women at high risk for breast 
cancer 



Breast Cancer Screening 
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Cancer Site Effectiveness of Screening Type of Studies 
Breast With mammography: 

21% reduction in breast cancer 
mortality with regular screening in 
50- to 69-year-olds who are at 
average risk for breast cancer 

Randomized 
controlled trials 



 Breast Cancer Screening 
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•  Age 40-49 NNT 2000 screened over 10-15 years to 
prevent one death 

•  Age 50-71 NNT 721 

•  Age 70-74 NNT 451 

•  RRR 30% 

•   ARR 4% to 3% for 20 years screening starting age 50 



 Breast Cancer Screening 

31 

Harms 
• False positives: 20% accumulative risk for 10 years 

of screening age 50-70 
• For every 1000 women, 37 have unnecessary 

biopsies 
• Overdiagnosis/overdetection ? DCIS vs ADH (only 

58% of pathologists agreement)  how to study? 
• Radiation induced breast cancer 1-10/10000 



Ontario Breast Screening Program 
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•  Oldest Ontario Cancer Screening 
Program 



Ontario Breast Screening Program (OBSP) 
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Centralized  

•  Correspondence invitations, 
recalls, 

•  Standards and monitoring 
for: 

•  Equipment 
•  Image quality 
•  Radiologists and 

technologists 

Regional Cancer Program 
•  Navigation of abnormals 
•  High Risk Program 



Breast Cancer: Screening Rates 
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• 59% of eligible Ontario women ages 50 to 
74 years were screened for breast cancer 
in 2012–2013 
•  76% in the Ontario Breast Screening 

Program (OBSP), 24% outside of 
OBSP 

• National target is to increase screening 
rates to ≥70% of the eligible population 
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Cervical Cancer Burden of Disease 
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• Estimated 640 women diagnosed and 150 
deaths from cervical cancer in 2015 in 
Ontario 

• Up to 80,000 abnormal Pap tests require 
assessment each year 



Sensitivity and Specificity 
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Cancer 
Site Test  Sensitivity Specificity 

Cervical Pap test 44% to 78% 91% to 96% 

Cervical Human 
papillomavirus 
(HPV) test 

88% to 93%* 

* Sensitivity for CIN II  
86% to 93% 



Cervical Cancer Screening 
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Cancer Site Effectiveness of Screening Type of Studies 
Cervical With Pap testing: 

Cervical cancer incidence and 
mortality reduced by up to about 
80% with regular screening 

Observational 
studies and global 
incidence data 



Cervical Cancer Causes 
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•  Persistent infection with high risk (oncogenic) types of HPV 

•  HPV commonly found in sexually active men and women, 
and transmitted through skin to skin sexual contact 

•  Most HPV infections are transient; about 90% clear within 2 
years 

•  Pap tests detect cervical cell changes that are a result of 
HPV infections 

•  Other co-factors (such as smoking), which are not well-
understood, are also involved in oncogenesis 



Cervical Cancer Natural History 
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Cervical Abnormalities 
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Pre-cancerous lesions/ 

 Pap abnormalities: 
80,000 

Cancer 
(0.015%) 
Atypical 

glandular 
cells (0.1%) 

Atypical squamous 
cells: HSIL cannot 
be excluded (0.1%) 

High-grade squamous 
intraepithelial lesion 

(HSIL) (0.3%) 

Low-grade squamous 
intraepithelial lesion (2.1%) 

Atypical squamous cells of 
undetermined significance (2.3%) 

Negative for intraepithelial lesion or 
malignancy (95.0%) 

Women (aged 20 to 69)  eligible for cervical cancer 
screening 



HPV Vaccine 
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•  For High Risk HPV types 
•  Provides best protection if received prior to HPV 

exposure 
•  Natural infection does not reliably result in immunity 
•  Does not replace regular cervical cancer screening 



Cancer Care Ontario’s  
Evidence-Based Guidelines 
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• Clear evidence for primary HPV screening 
with cytology triage, starting at age 30, every 
5 years 

• Must implement within organized program 
• Must be publicly funded 



Cancer Care Ontario’s  
Current Screening Recommendations 
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• Start screening at age 21 in sexually 
active women using the Pap test 
• Cervical cancer rare <25 years and 

extremely rare <21 years  
• 10 to 15 years to develop cervical 

cancer 



Screening Cessation 
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• Stop screening at age 70 if adequate and 
negative screening history  

•  Low incidence of cancer in women who 
have been adequately screened 

•  Potential discomfort of procedure 
• Difficulties visualizing squamocolumnar 

junction 



Screening Specifics 
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• Women who are not sexually active 
• Trans Women and Trans Men 
• Don’t under/overscreen – LGBTQ/Prenatals 
• Focus on never and under screened  
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Colorectal Cancer Burden of Disease 
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• Estimated 9,200 new cases of colorectal 
cancer will be diagnosed in Ontario and 
3,350 people will die from it in 2015 

• Approximately 94% of cases are diagnosed 
in people age 50+ 



Colorectal Cancer Screening 
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Cancer 
Site Test  Sensitivity Specificity 

Colorectal Guaiac FOBT  
(repeat testing) 

51% to 73% 90% to 100% 
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Colon  Cancer Screening 
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Cancer Site Effectiveness of Screening Type of Studies 

Colorectal With FOBT: 
15% reduction in colorectal cancer 
mortality with biennial screening 

Randomized 
controlled trials 



Adenoma-Carcinoma Sequence 
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• Majority of colorectal cancers arise from 
adenomatous polyps 

• On average, progression to invasive cancer 
takes 10 years 



Colorectal Cancer Screening 
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•  NNS Screen 1000 over 10 years 
to prevent 1 death 

•  Screen 10 000 patients with 
FOBT to get 9 fewer cancers, 
2800 colonoscopies and 2 
perforations 

•  No data on colonoscopy only for 
screening 

•  Issues: overscreeening  (FOBT 
done within 10 yrs of scope), 
repeat +FOBT,  

•  6% kit rejection 

•  Reduces mortality but some 
people if they get screened and 
cancer is found, still die from it 



Recommended Screening 
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Average risk: FOBT 
•  Biennial (every 2 years), ages 50 to 74 
•  Follow up abnormal FOBT with colonoscopy 

Increased risk: colonoscopy  
•   first-degree relatives with a history of 

colorectal cancer or IBD or Fam Polyposis 
•  Begin at age 50 or 10 years earlier than age 

relative was diagnosed, whichever occurs 
first 



However…. 
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• 50-59 year olds less strong 
evidence 

• What to do with well 75 year olds? 



Flexible Sigmoidoscopy 
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✓Every 10 years, 

•  ✓ RN lead 

•  ✓+no stool handling by patients 

•  ✓, risk<colonoscopy, 

•   ✓lower NNS 

•  ✗ Needs bowel prep 

•  ✗ Risk > stool tests 

•  ✗ Right sided lesions missed 

•  ✗ More resources than stool tests 



FIT  
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Coming in 2016 
• Increased sensitivity- 82% 
• Better detection advanced 
adenomas and CRC 

• 1 sample vs 3:    Participation 



Program Considerations 
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• More colonoscopies 
• What cut off?  
• Tests are not just + or - 
• How to introduce? 



Patient Preference 
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Prevent cancer 

Avoid adverse test 
effects 

minimize false + 

other including 
procedure 



Ovarian Cancer Screening 
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•  Pelvic exams, Cancer antigen 125, transvag u/s – all 
NOT recommended 

•  Screen women with mothers or sisters with serous 
ovarian cancer (higher incidence)  

•  ie target the right patients 

No Screening Recommended 
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Prostate Cancer Screening 
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•  Meta analysis no difference in 
mortality due to prostate cancer 
in control and screened groups 

•  More men die with prostate 
cancer than of prostate cancer 

•  Over diagnosis big issue - 

•  Harms 

•  Biopsy: infection, pain, bleeding 

•  Overtreatment:  incontinence, 
erecitile dysfunction 

Screening Currently Not Recommended 



Prostate Cancer Screening 
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•  YES 

•  Common disease 

•  No early warnings signs 

•  Early treatment is effective 

 

•  NO 

•  High false positive (17%) and false neg rate 

•  Natural history not well known 

•  Follow-up tests risky (1/200 hospitalized)  

•  Treatment has side effects – for every death 

avoided 4 men will have SE 

Does Screening make sense 
NO>Yes 



Ontario Screening Programs 

64 

• 3 cancer screening programs: 
• Ontario Breast Screening Program 

(OBSP) 
• Ontario Cervical Screening Program 

(OCSP) 
• ColonCancerCheck (CCC) 



Future Directions in Screening 
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•  Less frequent 

•  Avoid repeated negative screens 

•  Stop screening if life expectancy 
<15 years 

•  Target higher risk groups 

•  Less sensitive tests 

•  Raise threshold for + screen 

•  Informed screening 

•  Address inequities 



Overscreening 
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•  20% women age 30-39 recommended mammogram 

•  70% women no cervix  had pap 

•  1.2 M get ovarian cancer screen/year 

•  60% get colonoscopy too frequent 

Some US statistics 



CCO: Cancer Journey  
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Cancer Care Ontario’s  
Regional Primary Care Leads 
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Dr. Claudette Chase, 
LHIN 14 

Dr. Paul 
Philbrook,  
LHIN 6 

Dr. Lisa Del 
Giudice, LHIN 7 

Dr. Hugh 
Langley,     
LHIN 10 

Dr. Lee Donohue, 
LHIN 11 

Dr. Alexandra 
Ginty, LHIN 6 

Dr. Ed 
Kucharski, 
LHIN 7 

Dr. Marla 
Ash, LHIN 8 

Dr. Onye 
Nnorom, LHIN 9 

Dr. Declan 
Rowan, LHIN 11 

Dr. Danusia 
Gzik, LHIN 12 

Dr. Amanda Hey, 
LHIN 13 

Dr. Patrick 
Critchley, LHIN 13 

Dr. Meghan 
Davis, LHIN 4 

Dr. John Day, 
LHIN 1 

Dr. Jan Owen, 
LHIN 2 

Dr. Sanjeev 
Goel, LIHN 5 

Dr. Rachael  
Halligan,  LHIN 3 

Dr. Praveen 
Bansal, LHIN 5 

Dr. Danny 
Kraftcheck,  
LHIN 4 

Dr. Tamara 
Siddall, LHIN 1 

Dr. Nicole Zavagnin, 
LHIN 14 

LIHN = Local Health Integration Network 
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How are you going to be influenced? 
 

70 

• Intrinsic 
•  Doing good work or achieve a goal 
•  Reduce Health care costs 

• Extrinsic 
•  $  (ethics of screening bonus) 
•  CME Credits 
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Steps and  
screenshots 

Video tutorials 

Tip 
sheets 

EMR guide 

Optimizing the Use of Electronic Medical 
Records (EMR) for Cancer Screening 



Screening Activity Report (SAR) 
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DR. MEGHAN DAVIS, MEDICAL LEAD, SCREEN FOR LIFE MOBILE COACH          OCT 2015 



Coach Services 
1.  Cancer Risk and Eligibility Assessment (all clients) 

–  Clinical history visit with RN to determine eligibility for screening  

2.  Mammography (women 50-74 who meet OBSP eligibility 
criteria) 

–  OBSP mammogram 
 

3.  Cervical Screening (women 50-69 who meet eligibility 
criteria) 

–  Pap test with RN 
 

4.  Colorectal Screening Education (women & men 50-74 who 
meet eligibility criteria) 

–  Education visit with RN re: colorectal screening modalities 
–  FOBT-eligible: educate client on completion and provide kit 
–  Colonoscopy -eligible: educate client on colonoscopy prep and 

start the referral process 
 



FB STAFF PICS 
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FB STAFF PICS 
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Screening Riverdale Ontario 
Breast 31 64 
Colorectal 24 65 
Cervical 39 62 



The Coach’s work goes beyond Screening 

86 

•  Sharing our pathways 
•  Create partnerships and a network of 

organizations working with vulnerable clients 
•  A positive experience for clients in the health 

care system 
•  Matching clients with a family doctor 
•  Holistic approach – connect to other 

community resources 
•  Become an asset of the neighborhood  



Stories from the Coach 



Stories from the Coach 



89 

My CancerIQ is an online risk assessment tool that starts a conversation 
with your patients about breast, cervical, colorectal and lung cancer 

•  3 to 5 minutes and will:  

•  cancer, cancer screening (if appropriate) and their own cancer risk and 
protective factors 

 

How it works:  

•  tailored cancer risk profile by answering key questions about family 
history, personal and medical history, and lifestyle 

•  TRY IT!!  Community Intevention ---come be a part of the change! 

Visit mycanceriq.ca 
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YOUR Responsibilities as a physician 
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“WHAT WOULD 
 YOU DO DOC….” 
 

? 



Thanks for listening 

@drmeghandavis 

http://www.hnhbscreenforlife.ca/provider/news/ 

dr.meghan.davis@gmail.com 


