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Today’s topics

1. The USPSTF and its processes (20 min)

Domande? (5)

2. The challenges of screening (10 min)

Domande? (5)

3. Recent cancer screening 

recommendations: colorectal, breast, 

and prostate (20 min)

Domande? (5)

4. Cardiovascular prevention: aspirin and 

statins (20 min)

Domande? (5)



1. The USPSTF and its processes

Why would we 

want national 

guidelines for 

screening and 

prevention?



The argument for guidelines

• Summarize the best available evidence 

in order to…

• Reduce inappropriate variation in care

and…

• Provide regular updates to the guidance

Especially important for screening and preventive services, 
where the population is asymptomatic, and overscreening, 
overdiagnosis, and overtreatment are potential problems



What is the USPSTF? 

Established in 1984, makes recommendations 

on over 70 conditions:

• Screening in asymptomatic persons

• Primary prevention (counseling, medications)

Service must be performed by primary care physician or 

referable from primary care office

USPSTF does not consider financial impact of 

recommendations (but should it?)

8



Who is on the USPSTF?

• Independent panel of 16 unpaid experts in 

primary care medicine: family medicine (“GP”), 

pediatrics, obstetrics/gynecology, nursing

• Carefully checked for financial conflict of 

interest

• Serve 4 year terms as volunteers: 3 meetings 

per year + many phone calls + much reading 

and study. 

• Approximately 10% of effort for a year.
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The USPSTF Process

Institute of Medicine recommends the 

USPSTF as a model for guideline development:

• Recommendations based on systematic 

reviews of the best available evidence

• Considers benefits and harms, as well as 

certainty

• Free of conflict of interest 

• Methods are transparent

• Obtains public input and input from expert 

peer reviewers

• Regularly updated (~ every 5 years)
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Step 1. Develop a Research Plan

The analytic framework guides which evidence we seek

For each of the numbered key 

questions, we will gather the best 

available evidence.

Direct evidence 
pathway

Indirect evidence 
pathway



Sample analytic framework: Hep B Screening

Each number is a key question that must be 
answered with the best available evidence.



Step 2. Develop a draft evidence report to 
answer each of the key questions

• Performed by federally funded “Evidence-Based Practice Centers”

• Team of clinicians and experts in evidence synthesis

• Steps (6 – 12 months)

• Define and retrieve all relevant 
evidence

• Evaluate the quality of individual 
studies (Good, Fair or Poor)

• Synthesize the results if possible 
(meta-analysis)

• Judge the strength of available 
evidence for each key question



Sample analytic framework: Hep B Screening

In this case, no 
direct evidence

Key Question 1: Is there direct evidence 
of improved health outcomes from RCT’s?



Adequate evidence that we 
can identify high risk groups 
based on single risk factors 
(KQ3). 

Sample analytic framework: Hep B Screening



Sample analytic framework: Hep B Screening

Adequate evidence that we 
can identify high risk groups 
based on single risk factors 
(KQ3). Adequate evidence that 

vaccination prevents disease 
acquisition (KQ4). 

Convincing evidence tx
improves intermediate 
outcomes (KQ5)

Adequate that 
improving 
intermediate 
reduces HCC (KQ9)

Adequate evidence 
that antivirals 
reduce HCC (KQ6). 



Step 3. Develop a draft recommendation

• Focus is on net benefit

Net Benefit = Benefit - Harm

• Based on the evidence summary, for each key question:

• How certain are we about the benefits and harms? 

• What is the magnitude (size) of both benefits and 

harms?



Step 5. Assign a grade to the recommendation

Magnitude of Net Benefit

Certainty of 

Net Benefit

Substantial Moderate Small Zero/negative

High A B C D

Moderate B B C D

Low Insufficient (I Statement)



Step 4. Post draft recommendation for public comment

• Vary widely in number, content

• Who comments: stakeholder organizations, experts, researchers, 
disease survivors, and individual citizens, 

• Some are much more useful than others!



Step 5. Create Final Recommendation

• Review public comments

• Discuss, and discuss some 
more

• Write final recommendation 
statement

• Yes, it changes sometimes

• Disseminate



So, everyone must like the 

USPSTF. 

Right?





Here’s what a Death Panel really looks like!



OK, not everyone!



Domande?



2. Some don’ts of screening

• Don’t confuse astronomy with biology

• Don’t use 5 year survival to evaluate screening programs

• Don’t forget that overdiagnosis is a major potential harm

• Don’t overscreen



Screening is difficult

• Key point: we are doing something to a perfectly healthy, happy 
person.

• We have to be very certain that benefits clearly outweigh harms.

• Many potential harms:

• Direct harm of intervention 

• Harm of downstream tests and biopsies

• Cost

• Worry

• Most importantly overdiagnosis
(detecting cancer that never would 
have caused any harm)



Biology ≠ astronomy

• Too often, astronomy is the basis for our 
screening intervals

• What if we lived on Mars?

• Increasingly, screening intervals are not annual

A year on:

Mercury: 88 days

Venus: 225 days

Mars: 687 days

Jupiter: 4343 days



Best
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Without breast cancer

With breast cancer

With breast cancer and screening

Birth

Birth

Birth

Onset

Onset

Death from 

other cause

Death from 

breast cancer

Death from 

other cause

Clinically 

diagnosed

Screen 

diagnosed

X

X

Lead time
Effect of 

screening

Don’t use 5 year survival to evaluate screening programs

Survival from time of 

diagnosis ALWAYS 

increases with screening, 

as does % surviving 5 

years from diagnosis (“5 

year survival”)

However, mortality may be 

unchanged. 

NEVER trust 5 year 

survival when evaluating 

screening programs



5 year survival vs mortality: Mayo Clinic Study 
of Lung Cancer Screening with CXR

Randomized smokers to annual CXR or nothing

5 year survival for lung cancer:

Screened: 35%

Controls: 19%

But…mortality rates due to lung cancer did not 

differ:

Screened: 4.4 deaths/1000 person-years

Controls: 3.9 deaths/1000 person-years

Source: JNCI 2000; 92:1308-16.



Types of overdiagnosis: 
Tumor – Patient 
Classification

Tumor A: Asymptomatic malignant 
disease that regresses spontaneously if 

left alone (neuroblastoma)

Tumor B: Asymptomatic malignant 
disease that either stagnates or 
progresses too slowly to be life 
threatening in even the longest of 
lifetimes (prostate cancer)

Patient: Asymptomatic malignant 
disease that progresses quickly enough 
to be life threatening during a lifetime of 
typical length, but death because of 
another cause occurs prior to what would 
have been the destined date of 
symptomatic diagnosis had screening not 
occurred (lung cancer)

• Old thinking: no cancer 
precancerous lesion  asymptomatic 
cancer  symptomatic cancer  death

• New thinking: several possible paths 

• Cancer progresses, cause 
symptoms, then death

• Progresses and causes clinical 
symptoms, but not death, and is 
treatable

• Grows slowly but never causes any 
symptoms

• Precancerous lesions that regresses

Overdiagnosis



Not just cancer: pulmonary emboli incidence 
and mortality from 1993 to 2006

Incidence rising 
with new CT 
technology

Mortality essentially 
unchanged



Examples of overscreening in United States

 Among elderly women with advanced dementia, 20% 

have mammograms 

 Among patients with advanced cancer unlikely to live 

more than a year or two

 Mammography: 9%

 Pap test: 6%

 PSA test: 15%

 Colonoscopy: 2%

 May be partially motivated by market-based health 

system in US.

Source: Am J Public Health 2010; JAMA. 2010; 304:1584



Domande?



3a. Recent cancer screening recommendations from 
the USPSTF: Colorectal Cancer



2016 USPSTF Recommendation for CRC Screening

Italy: 50 to 69 years (or 74), fecal immunochemical test (FIT) every 2 

years





Potential 
benefits:

Per 1000 persons 

screened:

• 221 to 270 life 

years gained

• 20 to 24 fewer 

deaths due to 

colorectal cancer



Potential 
harms and 
burden

Per 1000 persons 

screened:

• 9 to 15 

complications

• 1.7 to 4.1 

colonoscopies



1000 persons getting 

colonoscopy every 10 years 

from ages 50 to 75 years

LYs 
gained

Lifetime colonoscopies



1000 persons getting FIT every 

year from ages 50 to 75 years

Lifetime colonoscopies

LYs 
gained



1000 persons getting fecal DNA 

(ColoGuard) every 3 years from 

ages 50 to 75 years

Lifetime colonoscopies

LYs 
gained



Strategy (50 to 75 years) Mean weeks 
gained/person

Lifetime
colonoscopies/person

Lifetime cost of 
screening strategy

FIT test every 2 years 13.5 weeks 1.8 $1930

Colonoscopy every 10 
years

14.5 weeks 4.0 $4000

Fecal DNA (Cologuard) 
every 3 years

13.0 weeks 1.8 $6600

Cost assumption: Colonoscopy = $1000, FIT = $10, Fecal DNA = $600
Benefit assumption: Benefit is evenly distributed across population
Harm assumption: The primary harms (burden, cost, complications) are directly 
associated with the number of lifetime colonoscopies

Colorectal cancer screening strategies compared



3b. Recent cancer screening recommendations 
from the USPSTF: Breast Cancer



Breast cancer screening: 
USPSTF 2016 Recommendation

• The USPSTF recommends biennial screening mammography 

for women aged 50 to 74 years. (B recommendation)

• The decision to start screening mammography in women prior 

to age 50 years should be an individual one. Women who place 

a higher value on the potential benefit than the potential harms 

may choose to begin biennial screening between 40 and 49 

years. (C recommendation)

• Evidence is insufficient for women age 75 years and older (no 

clinical trial data) (I statement)



Additional comments re women 40 – 49 years
• For women at average risk for breast cancer, most of the benefit of 

mammography will result from biennial screening during ages 50 to 74 years. Of 
all age groups, women ages 60 to 69 years are most likely to avoid a breast 
cancer death through mammography screening. 

• While screening mammography in women ages 40 to 49 years may reduce the 
risk of dying of breast cancer, the number of deaths averted is smaller than in 
older women and the number of false-positive tests and unnecessary biopsies 
are larger. The balance of benefits and harms improves as women move from 
their early 40’s to their late 40’s.

• All women undergoing regular screening mammography are at risk for the 
diagnosis and treatment of noninvasive and invasive breast cancer that would 
otherwise not have become a threat to her health, or even apparent, during her 
lifetime (known as “overdiagnosis”). Beginning mammography screening at a 
younger age and screening more frequently both increase this risk.

• Women with a parent, sibling, or child with breast cancer may benefit more than 
average-risk women from beginning screening between the ages of 40 and 49 
years. 



European Guidelines

50

Italy: age 50 to 69 years, 
every 2 years



Benefit: Relative risk of 

breast cancer specific 

mortality

39 to 49: 0.88 (0.73 – 1.00)

50 to 59: 0.86 (0.68 – 0.97)

60 to 69: 0.67 (0.54 – 0.83)

70 to 74: 0.80 (0.51 – 1.3)

Source: USPSTF evidence summary, 2016.



Benefit: Relative risk of Stage III/IV breast cancer

RR = 0.98 (0.74-1.4)

RR = 0.62 (0.46-0.83)



Benefit: Relative risk of all-cause mortality

0.99 (0.97 – 1.003)



Top graph: widespread mammography for women 

in 40’s began in mid 1980’s

Bottom graph: Large increase in incidence of 

early stage cancer: from 112 to 234 

cases/100,000/year (blue line)

By now, we should have seen similar decline in 

late stage cancer. But, we have not: late stage 

only decreased from 102 to 94 

cases/100,000/year (red line)

Best estimate: about 20% to 30% of breast 

cancers detected by screening are overdiagnosed

N Engl J Med 2013; 367: 1998

Harms: Overdiagnosis and Treatment



Lifetime benefits and harms for 1000 women 
screened starting at age 50 vs age 40 years

Age 50 – 74 yrs

Median (range) 

Age 40 – 74 yrs

Median (range)

Breast cancer deaths prevented   -1 7 (4–9) 8 (5–10)

Life-years gained    +30 122 (75–154) 152 (99–195)

False-positive tests    +576 953 (830–1,325) 1,529 (1,100–1,976)

Unnecessary breast biopsies +58 146 (120–205) 204 (140–264)

Overdiagnosed breast tumors +2 19 (11–34) 21 (12–38)



3c. Recent cancer screening recommendations 
from the USPSTF: Prostate Cancer



2017 USPSTF Draft Recommendation

This is a change – had been a “D” for “Do not screen for prostate cancer”



Guidelines from others

• American Urology Association (2013)

• Discuss the option of screening with healthy men age 55 to 
69 years

• American College of Physicians (2013)

• Discuss benefits and harms with men age 55 to 69 years and 
offer PSA only to those who express a clear preference for 
screening

• List of countries NOT recommending PSA: Canada, UK, 
France, New Zealand

• Italy: No organized screening program



PLCO and ERSPC results

More screened in Italy, but fewer prostate 

cancers than Sweden. Why?



Harms of 
treatment

Erectile 
dysfunction

Incontinence

Source: ProtecT Study. N 
Engl J Med 2016.



Arguments for and against using prostate 
cancer screening…

For:

• ERSPC found number 
needed to screen of 770 
to prevent one prostate 
cancer death.

• Harms can be reduced by 
using active surveillance; 
only half with low risk 
cancer need treatment 
after 10 years.

Against:

• PLCO found no benefit; only 
Sweden and Netherlands in 
ERSPC had reduced cancer 
specific mortality. Other 
countries did not.

• Harms are substantial and 
overdiagnosis is common.

• No evidence for lower overall 
mortality



Source: JAMA 2017; 
doi:10.1001/jama.2017.4413

Prostate Screening Decision Aid



Source: JAMA 2017; 
doi:10.1001/jama.2017.4413



Domande?



4a. Recent USPSTF cardiovascular prevention 
recommendations: Aspirin



2015 USPSTF Recommendations



CV Benefit
• First meta-analysis in 

1994

• Aspirin reduced 
composite of MI, stroke, 
or CV death:

• 13% vs 17%

• Absolute risk reduction 
= 4%

• Number needed to 
treat = 25

• Relative risk reduction 
~ 25%        

BMJ 1994; 308:81-106.



But…
But what about low risk 
patients? 

CV events only slightly 
reduced:

4.4% vs 4.8% over 5 
years

Absolute risk reduction 
= 0.4%

Number needed to treat 
over 5 years = 250



Individual patient 

data meta-analysis 

of CV outcomes 
(Rothwell, 2009, Lancet)

Primary prevention trials 

only

What exactly is 

reduced?

Most of benefit is 

preventing non-fatal MI 

and non-fatal stroke



Individual patient 

data meta-analysis 

of CV outcomes 
(Rothwell, 2009, Lancet)

Primary prevention trials 

only

What exactly is 

reduced?

No effect on CHD 

death, stroke death, or 

any vascular death



Prevention of solid 
tumors (especially 
colorectal cancer)

Risk of cancer death by duration 
of aspirin therapy

red = aspirin
blue = placebo

Key point: need to take aspirin 
for at least 7 to 10 years to see 
the benefit

1- 5 5 - 7.4

7.5+ All



What about harms? 
Excess bleeding risk (greater with higher baseline risk)

About 1 more major GI bleed per 3600 person-years
About 1 more intracranial hemorrhage per 7000 person-years
About 1 more hemorrhagic stroke per 10,000 person-years



Harms: So what does that really mean?

• Assuming that effect is linear, i.e. bleeding risk in year 1 is same 

as risk in year 20.

• Assuming a person starts on their 50th birthday and continues until 

age 69 years. 

• You would get:

• 1 more major GI bleed for every 180 people who take aspirin

• 1 more major intracranial hemorrhage for every 350 people 

• 1 more major hemorrhage stroke for every 500 people

Overall: 1 of these events for every ~100 people taking aspirin 

for 20 years



So…what do 64.4 QALYs gained 

per 1000 persons look like? If 

evenly distributed across 

population, that is 24 more days



Aspirin Bottom-Line

• Aspirin reduces non-fatal CV events, but more so in 

those at higher risk

• Aspirin reduces cancer deaths, but must be taken 

for 10 years to see that benefit

• Major bleeding events will occur in about 1 in 100 

treated for 20 years

The net benefit (benefit – harm) is best for those 

at higher CV risk, low bleeding risk, and willing to 

take aspirin for 10+ years



4b. Recent USPSTF cardiovascular 
prevention recommendations: Statins



Recommended if 40 to 
75 years old with 1 or 
more CV risk factors 
and:

-- 10 year CV event 
risk of 10% or higher 
(B recommendation)

-- 10 year 7.5% - 10% 
(C recommendation)



2013 ACC/AHA Guidelines

“Therefore, given the absence of data on titration of drug therapy to specific 
goals, no recommendations are made for or against specific LDL–C or non-
HDL–C goals for the primary or secondary prevention of ASCVD.”

Treatment recommendations are now based on statin dose, not LDL 
target.

• Anyone <= 75 years with known vascular disease or LDL > 190 mg/dL
should receive a high-intensity statin. 

• Anyone > 75 years with known vascular disease and anyone with diabetes 
should receive a moderate-intensity statin. 

• If someone with diabetes has a 10-year risk of at least 7.5%, they should 
instead be given a high-intensity statin. 

• If any patient without diabetes has a 10-year risk of at least 7.5%, they 
should receive a moderate or high-intensity statin. 

• 10 year risk of 5% to 7.5%, discuss with patient



Important shift in US guidelines: 

Treat to target or not?

Heart Protection Study

Interesting finding: relative risk 

reduction was similar for all subgroups

• Baseline cholesterol (even if quite 

low, LDL < 100 mg/dl)

• Prerandomization LDL response

• Smoking

• Hypertension

• Age

• Sex

• Primary vs tertiary prevention



Tertiary prevention: 29% RRR

Primary prevention: 21% RRR

Relative risk reduction by initial LDL 

cholesterol:

• < 100 mg/dl: 22%

• < 116 mg/dl: 21%

• 116 to 130 mg/dl: 26%

• > 130 mg/dl: 19%

Relative risk reduction by response to 

statin in terms of LDL reduction:

• Smaller: 22%

• Average: 20%

• Larger: 21%

So, benefit was not tied to how much 

the LDL was reduced



Let’s determine our risk

• http://clincalc.com/Cardiology/ASCVD/PooledCohort.aspx

• Guidelines differ regarding what is “high risk”:
• ACC/AHA: 5% to 7.5%

• USPSTF: 7.5% to 10%

• US Veteran’s Affairs guideline: 12%

http://clincalc.com/Cardiology/ASCVD/PooledCohort.aspx


Decision Aids: Mayo Clinic

https://statindecisionaid.mayoclinic.org/

https://statindecisionaid.mayoclinic.org/


Lessons Learned

• Screening has potential benefits and harms; sometimes the 
harms (and costs) are greater than the benefits

• National guidelines based on the best available evidence can 
help reduce inappropriate practice variation

• Screening for colorectal cancer using FIT ever 1 to 2 years is 
preferable to colonoscopy every 10 years or fecal DNA

• Screening for breast cancer from 50 to 70 (or 75) years every 2 
years provides the best balance of benefits and harms

• Prostate cancer screening is not a very good idea for most men

• Aspirin and statin benefit depends on risk assessment. But what 
is “high risk”? 



Domande?
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