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Identify patient population to be screened …

• General population

• Cancer survivors



• Who should be screened cancer ?

• Which cancers should be screened ?

• Who (which clinician) screens patients ?



Cancer Screening in the General Population

• Important Factors
• Anticipated survival 
• Risk factors for developing cancer

• Genetic predisposition, exposures (i.e. tobacco), age

• Risks from cancer work-up 
• which may have been unnecessary; i.e. false +



• General population
• Anticipated survival
• Risk factors for developing cancer

• Genetic predisposition, exposures (i.e. tobacco), age

• Risks from cancer work-up 

• Cancer survivors
• All of the above, but more complicated … 

Important Factors for Screening



Cancer Screening

• General population
• Anticipated survival
• Risk factors for developing cancer

• Genetic predisposition, exposures (i.e. tobacco), age

• Risks cancer work-up 

• Cancer survivors

• Screen for recurrence of cancer
• Screen for 2nd primary cancers



Which cancers do we screen for 
in general population?

• Breast cancer 
• physical/self exam, mammography, US, MRI

• Prostate cancer
• DRE, PSA

• Lung cancer
• sputum, CXR, low dose CT

• Colorectal cancer
• DRE, occult fecal blood, colonoscopy/sigmoidoscopy

• Cervical and uterine cancer
• Pap smear

• Gastric cancer
• upper endoscopy, contrast radiography 



Which cancers do we screen for 
in general population?

• Breast cancer 
• physical/self exam, mammography, US, MRI

• Prostate cancer
• DRE, PSA

• Lung cancer
• sputum, CXR, low dose CT

• Colorectal cancer
• DRE, occult fecal blood, colonoscopy/sigmoidoscopy

• Cervical and uterine cancer
• Pap smear

• Gastric cancer (in Japan)
• upper endoscopy, contrast radiography 



Which cancers do we screen for 
in general population?

• Testicular cancer 
• physical/self exam

• Thyroid cancer 
• physical exam

• Bladder cancer
• UA

• Leukemia
• CBC

• Liver cancer
• LFTs, AFP, US

• Skin cancer
• physical/self exam





Rely on the experts



But who ?
• American College of Physicians

• breast, prostate, colorectal, cervical, endometrial, ovarian
• CMS (Medicare/Medicaid) $
• American Academy of Family Physicians

• compiles other society’s screening recommendations 
• American Medical Association (AMA)

• breast, cervical, colorectal, prostate, skin
• American Cancer Society (ACS)

• breast, colorectal, cervical, endometrial, lung, prostate, testicular
• US Preventive Services Task Force (USPSTF)

• bladder, breast, colorectal, gynecologic, lung, oral, ovarian, pancreatic, prostate, skin, 
testicular, thyroid

• National Institutes of Health/National Cancer Institute (NIH/NCI) PDQ®
• bladder, breast, cervical, colorectal, endometrial, esophageal, liver, lung, 

neuroblastoma, oral cavity/oropharynx, ovarian, prostate, skin, stomach, testicular
• National Comprehensive Cancer Network (NCCN)

• breast, colorectal, lung and prostate
• Subspecialty Societies

• American Urological Association (AUA)
• American Gastroenterologic Association (AGA)
• American College of Obstetricians and Gynecologists (ACOG)
• American College of Radiology (ACR)
• American Geriatrics Society (AGS)

• Published expert reviews



But who ?

Subspecialty societies may have inherent biases

Don’t order the 
French fries …

or the chicken nuggets.



But who ?

• American College of Physicians
breast, prostate, colorectal, cervical, endometrial, ovarian

https://www.acponline.org/clinical_information/guidelines/guidance/



Colorectal cancer

Qaseem A et al. Screening for Colorectal Cancer: A Guidance Statement From 
the American College of Physicians. Ann Intern Med. 2012;156:378-386.

Guidance Statement 1: ACP recommends that clinicians perform 
individualized assessment of risk for colorectal cancer in all adults.
Guidance Statement 2: ACP recommends that clinicians screen for 
colorectal cancer in average-risk adults starting at the age of 50 years and in 
high-risk adults starting at the age of 40 years or 10 years younger than the 
age at which the youngest affected relative was diagnosed with colorectal 
cancer.
Guidance Statement 3: ACP recommends using a stool-based test, flexible 
sigmoidoscopy, or optical colonoscopy as a screening test in patients who are 
at average risk. ACP recommends using optical colonoscopy as a screening 
test in patients who are at high risk. Clinicians should select the test based on 
the benefits and harms of the screening test, availability of the screening 
test, and patient preferences.
Guidance Statement 4: ACP recommends that clinicians stop screening for 
colorectal cancer in adults over the age of 75 years or in adults with a life 
expectancy of less than 10 years.



Colorectal cancer

Qaseem A et al. Screening for Colorectal Cancer: A Guidance Statement From 
the American College of Physicians. Ann Intern Med. 2012;156:378-386.

Guidance Statement 1: ACP recommends that clinicians perform 
individualized assessment of risk for colorectal cancer in all adults.
Guidance Statement 2: ACP recommends that clinicians screen for 
colorectal cancer in average-risk adults starting at the age of 50 years 
and in high-risk adults starting at the age of 40 years or 10 years 
younger than the age at which the youngest affected relative was 
diagnosed with colorectal cancer.
Guidance Statement 3: ACP recommends using a stool-based test, flexible 
sigmoidoscopy, or optical colonoscopy as a screening test in patients who are 
at average risk. ACP recommends using optical colonoscopy as a screening 
test in patients who are at high risk. Clinicians should select the test based on 
the benefits and harms of the screening test, availability of the screening 
test, and patient preferences.
Guidance Statement 4: ACP recommends that clinicians stop screening 
for colorectal cancer in adults over the age of 75 years or in adults 
with a life expectancy of less than 10 years.



Colorectal cancer

Qaseem A et al. Screening for Colorectal Cancer: A Guidance Statement From 
the American College of Physicians. Ann Intern Med. 2012;156:378-386.

Guidance Statement 1: individualized assessment of risk

Guidance Statement 2: screen average-risk adults starting at age 50 
screen high-risk adults starting at age 40, or 

10 years younger than age which 
youngest affected relative was diagnosed

Guidance Statement 3: Clinicians should select the [best] test 

Guidance Statement 4: stop screening in those >75 years, 
[or limited] life expectancy



Colorectal cancer: 2015

Wilt TJ et al. Screening for Cancer: Advice for High-Value Care From the 
American College of Physicians. Ann Intern Med. 2015;162:718-725. 



Prostate cancer

Qaseem A et al. Screening for Prostate Cancer: A Guidance Statement From the 
Clinical Guidelines Committee of the American College of Physicians. Ann Intern 
Med. 2013;158:761-769. 

Guidance Statement 1: ACP recommends that clinicians inform men 
between the age of 50 and 69 years about the limited potential benefits and 
substantial harms of screening for prostate cancer. ACP recommends that 
clinicians base the decision to screen for prostate cancer using the prostate-
specific antigen test on the risk for prostate cancer, a discussion of the 
benefits and harms of screening, the patient's general health and life 
expectancy, and patient preferences. ACP recommends that clinicians should 
not screen for prostate cancer using the prostate-specific antigen test in 
patients who do not express a clear preference for screening.
Guidance Statement 2: ACP recommends that clinicians should not screen 
for prostate cancer using the prostate-specific antigen test in average-risk 
men under the age of 50 years, men over the age of 69 years, or men with a 
life expectancy of less than 10 to 15 years.



Prostate cancer

Qaseem A et al. Screening for Prostate Cancer: A Guidance Statement From the 
Clinical Guidelines Committee of the American College of Physicians. Ann Intern 
Med. 2013;158:761-769. 

Guidance Statement 1: ACP recommends that clinicians inform men 
between the age of 50 and 69 years about the limited potential benefits 
and substantial harms of screening for prostate cancer. ACP recommends 
that clinicians base the decision to screen for prostate cancer using the 
prostate-specific antigen test on the risk for prostate cancer, a discussion of 
the benefits and harms of screening, the patient's general health and life 
expectancy, and patient preferences. ACP recommends that clinicians should 
not screen for prostate cancer using the prostate-specific antigen test in 
patients who do not express a clear preference for screening.
Guidance Statement 2: ACP recommends that clinicians should not 
screen for prostate cancer using the prostate-specific antigen test in 
average-risk men under the age of 50 years, men over the age of 69 
years, or men with a life expectancy of less than 10 to 15 years.



Prostate cancer

Qaseem A et al. Screening for Prostate Cancer: A Guidance Statement From the 
Clinical Guidelines Committee of the American College of Physicians. Ann Intern 
Med. 2013;158:761-769. 

Guidance Statement 1: inform men age 50-69 about limited potential 
benefits and substantial harms of screening 

Guidance Statement 2: should not screen average-risk men under 50, 
over the age of 69, [or limited] life expectancy



Prostate cancer: 2015

Wilt TJ et al. Screening for Cancer: Advice for High-Value Care From the 
American College of Physicians. Ann Intern Med. 2015;162:718-725. 



Breast and Gynecologic cancers: 2015

Wilt TJ et al. Screening for Cancer: Advice for High-Value Care From the 
American College of Physicians. Ann Intern Med. 2015;162:718-725. 



Lung Cancer

• Lung cancer screening TO BE addressed by ACP

• USPSTF screening recommendation based upon 
National lung screening trial (NLST)



Lung Cancer

• National Lung Screening Trial (NLST)
N Engl J Med. 2011 Aug 4;365(5):395-409.

• Randomized study of low-dose CT versus CXR x 3Y
• High risk adults

• 55-74 yo
• 30 pack-year history



Lung Cancer

20% reduction in 
lung cancer deaths

6.7% reduction in death



Screening in Cancer Survivors ??



Why do we care ?

• Risk of recurrence of cancer
• depends on cancer type, stage, grade, 

histology, genomics …



Screening for Recurrence

• Emerging screening guidelines …



Screening for Recurrence

• National Comprehensive Cancer Network 
(NCCN) Guidelines for Treatment of Cancer
•Separate guidelines for specific cancers



Screening for Recurrence



Screening for Recurrence



Screening for Recurrence

• American Cancer Society (ACS)
• Colorectal Cancer Survivorship Care Guidelines

El-Shami et al. CA: A Cancer Journal for Clinicians. 2015;65:427–455

• Prostate Cancer Survivorship Care Guidelines
Skolarus et al. CA: A Cancer Journal for Clinicians. 2014;64:225–249

• American Society of Clinical Oncology (ASCO)
• Breast Cancer Follow-up Guidelines

Khatcheressian et al. J Clin Oncol. 2013; 31(7):961-5

• Colorectal Cancer Surveillance Guidelines
Meyerhardt JA et al. J Clin Oncol. 2013;31(35):4465-70

• Society for Gynecologic Oncology
• Gynecologic cancers

Salani R et al. Am J Obstet Gynecol. 2011;204(6):466-78



Why do we care ?

• Risk of recurrence 
• depends on cancer type, stage, grade, 

histology, genomics …

• Risk of 2nd cancer … 



Why do we care ?

• Many cancer survivors experience increased 
risk of 2nd cancers 

Age at 1st Cancer Diagnosis* P <  0.05



Why 2nd malignancies ?

• Potential risk factors: 
• Genetic susceptibility 
• Environmental exposure
• Field cancerization

• i.e. smoking → lung, head/neck & bladder cancers

• Treatment for 1st cancer 
• radiation, chemotherapy

• Age at diagnosis/treatment
• Age at time of screening



Subsequent Malignancies: Etiologic Factors

Cancer
#1

Cancer
#2

Treatment

Lifestyle *

• Tobacco
• Alcohol
• Diet
• Other

Environment

• Contaminants
• Occupation
• Viruses
• Other

Host factors
• Age and 

gender
• Genetics
• Immune 

function
• Hormonal, 

other

Interactions and
other influences
• Gene-

environment
• Gene-gene

* population-based data suggests Lifestyle accounts for 35% of total excess risk 

Slide modified from Dr. Constine who modified from Travis LB. Acta Oncologica 2002; 323-33



How do they fare after 2nd cancer ?

• These 2nd cancers may be more lethal 
(vs. de novo cancers)



Example …

• Breast cancer (BC) after Hodgkin lymphoma (HL)

• Increased risk 

• i.e. 25 yo woman with HL s/p 40 Gy thoracic RT 
– 1 in 3 risk by age 55 

• Travis LB et al. J Natl Cancer Inst 97:1428-1437, 2005



Question …

• Do HL survivors have worse prognosis after BC 
diagnosis ?

• Milano MT et al. J Clin Oncol. 2010;28(34):5088-96



Methods

• From Surveillance, Epidemiology, End Results 
(SEER 9) population-based registry

• 298 HL survivors who developed BC: HL-BC group
• among 9,946 women with HL

• 405,223 women with first or only BC: BC-1 group

• Patients grouped by BC stage
• Localized
• Regional
• Distant



Breast Cancer Stage

localized BC regional BC distant BC

HL-BC 63% 30% 7%

BC-1 60% 34% 6%



Breast Cancer Stage

localized BC regional/distant BC 

HL-BC 63% 37%

BC-1 60% 40%



Breast Cancer Stage and Latency

localized BC regional/distant BC

HL-BC 63% 37%

BC-1 60% 40%

Latency from HL to BC

median 15.2 years 15.2 years 

range 0.6-33.3 years 0.3-32.0 years 



Age @ breast cancer diagnosis

0%

10%

20%

30%

40%

50%

60%

<40
40-59
60-69
>69

• HL-BC patients younger (p<0.0001) than BC-1 patients
• median age: 45 and 61 respectively 

Localized Regional/Distant
HL-BC BC-1 HL-BC BC-1



Age-adjusted overall survival
Localized BC Regional/Distant BC

HL-BC BC-1 * HL-BC BC-1 *
Total 187 (63%) 241,128 (60%) 111 (37%) 164,095 (40%)

5-year OS 77% 89% 55% 66%
10-year OS 59% 79% 38% 51%
15-year OS 48% 69% 33% 43%

Cox model: multivariate § p<0.0001 p<0.0001
HR (95% CI) 2.82 (2.17 - 3.67) 2.22 (1.68-2.93)

* age-adjusted OS
§ Cox model adjusted for:

- age at BC diagnosis 
- calendar year of BC diagnosis
- ER status, PR status,
- radiotherapy for BC
- sociodemographic status
- race



Age-adjusted breast cancer cause specific survival

Localized BC Regional/Distant BC
HL-BC BC-1 * HL-BC BC-1 *

Total 187 (63%) 241,128 (60%) 111 (37%) 164,095 (40%)
5-year OS 91% 93% 68% 70%
10-year OS 82% 88% 58% 57%

Cox model: multivariate  p=0.002 p=0.15
HR (95% CI) 2.01 (1.31 - 3.08) 1.31 (0.91 – 1.89)

* age-adjusted OS
§ Cox model adjusted for:

- age at BC diagnosis 
- calendar year of BC diagnosis
- ER status, PR status,
- radiotherapy for BC
- sociodemographic status
- race



Age-adjusted other cancer cause specific survival

Localized BC Regional/Distant BC
HL-BC BC-1 * HL-BC BC-1 *

Total 187 (63%) 241,128 (60%) 111 (37%) 164,095 (40%)
5-year other cancer CSS 92% 99% 93% 99%
10-year other cancer CSS 84% 97% 86% 97%

Cox model: multivariate  p<0.0001 p<0.0001
HR (95% CI) 7.03 (4.53 – 10.91) 6.87 (3.43 – 13.75)

* age-adjusted OS
§ Cox model adjusted for:

- age at BC diagnosis 
- calendar year of BC diagnosis
- ER status, PR status,
- radiotherapy for BC
- sociodemographic status
- race



Age-adjusted heart disease cause specific survival

Localized BC Regional/Distant BC
HL-BC BC-1 * HL-BC BC-1 *

Total 187 (63%) 241,128 (60%) 111 (37%) 164,095 (40%)
5-year heart disease CSS 96% 99% 97% 99%
10-year heart disease CSS 93% 96% 92% 97%

Cox model: multivariate  p=0.04 p=0.02
HR (95% CI) 2.22 (1.06 - 4.65) 4.28 (1.38-13.27)

* age-adjusted heart disease CSS



Another question …

• NSCLC after HL ?

• 3-20 fold increased risk after HL

• Is survival worse ?
Milano MT et al. Cancer. 2011 Dec 15;117(24):5538-47



Methods

• From Surveillance, Epidemiology, End Results (SEER 
13) population-based registry

• 187 HL survivors who developed NSCLC: HL-NSCLC group
• among 22,648 HL survivors

• 178,431 patients with first or only NSCLC: NSCLC-1 group

• Patients grouped by stage:
• Localized
• Regional
• Distant



NSCLC Stage

localized BC regional BC distant BC

HL-NSCLC 20% 29% 51%

NSCLC-1 20% 30% 50%



Overall survival



Overall survival



Overall survival



Implications/Future Directions

• HL survivors should be
• screened for BC and NSCLC
• counseled on preventive measures 

• smoking cessation 
• healthy life-style modifications. 

• HL survivors should be monitored for:
• late cardiac complications 
• additional malignancies

• Future research should be directed at:
• examining underlying cancer biology and etiology of 

treatment-induced cancers, 
• investigating inherent and treatment-induced genetic 

susceptibility of HL survivors.



What about Cancer Survivors …

• What 2nd cancers do we screen for ?
• Who screens them (oncologists, PCP) ??
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What about Cancer Survivors …

• What 2nd cancers do we screen for ?
• It depends

• Initial cancer
• Age at initial diagnosis
• Age now
• Anticipated survival



What about Cancer Survivors …

• What 2nd cancers do we screen for ?
• It depends

• Initial cancer
• Age at initial diagnosis
• Age now
• Anticipated survival

at a minimum we should follow ‘consensus’ 
guidelines for general population



What about Cancer Survivors …

• What 2nd cancers do we screen for ?
• It depends

• Initial cancer
• Age at initial diagnosis
• Age now
• Anticipated survival

We need evidence-based consensus guidelines 
(i.e. from large societies) for cancer survivors



What about Cancer Survivors …



What about Cancer Survivors …

For women aged 25 years and older who have received prior thoracic irradiation, the 
NCCN panel recommends encouraging breast awareness, counseling on risk, and an 
annual CBE [clinical breast exam] starting 8-10 years after the radiation therapy.



What about Cancer Survivors …



What about Cancer Survivors …

• Breast cancer screening after radiotherapy 
for HL in the UK
• Launched 2003
• Screen♀ s/p supradiaphragmatic RT at:

• 8+ years after RT, and 
• age 25+ (whichever is later)

• Program seems to be catching BC at an earlier 
stage

Howell SJ et al. Br J Cancer. 2009 Aug 18;101(4):582-8.



What about Cancer Survivors …

• What 2nd cancers do we screen for ?
• Who screens them (oncologists, PCP) ?



What about Cancer Survivors …



Thank you!

Oldest continuing operating roller coaster in US (since 1920)

“Jack Rabbit” – wooden roller coaster Seabreeze Amusement Park


