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Outline: non-proportional hazards, in 2 time scales

e Cancer Screening is different from prevention/treatment:
if it works, it produces a Bathtub-shaped Hazard Ratio (HR) function

e A condn’l approach to fit HR models to Lexis array of Counts &
Population-Times

e No. of years of screening and follow-up needed to fit 2-parameter model
and (scalar) resultant?

e Which Lexis cells provide the most information on these?

e Implications of findings
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Number-of-Events-based Sample Size Planning

alpha = 5%; power = 80%

Iél1og.zof Events if NO INTERVENTION
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Appropriate if reduction is VIRTUALLY IMMEDIATE &

e SUSTAINED

e Adult circumcision quickly reduces the risk of getting HIV
by about 50%; reduced rate is lifelong.

¢ Polio, HPV, ... Once there is full immunity, vaccine
protection lasts for decades.

or...

e STOP COUNTING AS SOON AS PROTECTION STOPS

e Blood thinners

e beta blockers
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8.8 years mean F.U., 214 & 326 deaths: HAZARD RATIO: 0.80
“PSA-based screening reduced rate of [pr. ca.] death by 20%. ”
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RE-ANALYSIS OF ERSPC DATA
using
year-specific prostate cancer mortality ratios
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for Colorectal Cancer
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BACKGROUND
From the Divisions of Gastroenterology In randomized trials, fecal occult-blood testing reduces mortality from colorectal
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SCREENING for BREAST CANCER



297

Magnitude of reductions being achieved with
contemporary mammography

Estimates from (non-experimental) population-based studies



«Or «Fr o«

Qe




Cite this article as: BMJ, doi:10.1136/bm;.38313.639236.82 (published 13 January 2005)

Papers

Breast cancer mortality in Copenhagen after introduction of
mammography screening: cohort study

Anne Helene Olsen, Sisse H Njor, Ilse Vejborg, Walter Schwartz, Peter Dalgaard, Maj-Britt Jensen, Ulla Brix Tange,
Mogens Blichert-Toft, Fritz Rank, Henning Mouridsen, Elsebeth Lynge



Age (years)

Age (years)

Copenhagen
80 penhag

\
S

70
60 Copenhagen
0.43 Million WY; ??? deaths

50

[E Historical control group

[1 Study group

- - Follow up
40

% Denmark except Copenhagen, Fyn, and Frederiksberg

70
60
Rest of Denmark (10 x )
5 4.3 Million WY; 2,300 deaths
[= Historical national control group
[1 National control group
40 - - Follow up
1 April 1981 1 April 1991 1 April 2001

ul
it
N
»
i)

Time = =2 =



1-D time-pattern of mortality deficits (HRs) if NO screening



1-D time-pattern of mortality deficits (HRs) if NO screening

HAZARD RATIO

NOILONA3Y %

DA



1-D time-pattern of mortality deficits (HRs) if e round



1-D time-pattern of mortality deficits (HRs) if e round

1 ROUND

HAZARD RATIO

0.8

0.6

0.4

0.2

50

55

S

60

65

70

75

80

85

NOILONA3Y %




1-DHR patternife e e e e e e e e erounds



e e rounds

1-D HR pattern if e

% REDUCTION

0
=3 =3 =3 o S
« < © D -

« @ < o
o o =1 =

OlLvY QdvZVvH

o

52




1-DHR patternife e e e e e e e e erounds

o1 o2 o3 04 e5 @6 o7 o8 9 @10
4

HAZARD RATIO

Zhihui (Amy) LIU PhD Thesis 2104

Zhihui (Amy) LIU, James A. Hanley , Olli Saarela and Nandini Dendukuri
A Conditional Approach to Measure Mortality Reductions Due to Cancer Screening
International Statistical Review (2015), 0, 0, 1?18 doi:10.1111/insr.12088

NOILONA3Y %

=] =4 = 52

e . ——— . =t~ Rt B B e~ e~ p—




2-D [year-and- age-specific] time-pattern of mortality deficits
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Possible ESTIMATES of the FULL IMPACT
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Info. re 2 model parameters provided by each death
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Info.[Location of Max. Reduction]

Information[Max. Reduction]
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WHAT IF 20 yrs. of screening & F.U., and 7,200 deaths in unscreened?
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Possible ESTIMATES of the FULL IMPACT
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Info.[Location of Max. Reduction]

Information[Max. Reduction]
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WHAT IF 10 yrs. of screening & F.U., and 2,300 deaths in unscreened?
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Possible ESTIMATES of the FULL IMPACT
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Info.[Location of Max. Reduction]

Information[Max. Reduction]
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IMPLICATIONS

¢ When the impact is delayed, and eventually ceases,
deaths are not all equally informative

e May have to limit to just first half of, rather than the full
bathtub-shaped HR function

e Helps to study individual (Lexis Cell) contributions to the
Information Matrix
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