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OUTLINE

e Principles
e Programs

L] EStImandS https://www.latin-is-simple.com/en/vocabulary/verb/3691/
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How many screening tests have you undergone?

https://www.uptodate.com/contents/
screening-tests—-in-children-and-adolescents

https://www.merckmanuals.com/en-ca/professional/pediatrics/
health-supervision-of-the-well-child/
screening-tests—-for-infants, —children, —and-adolescents

https://www.canada.ca/en/indigenous—services—canada/services/
first-nations—-inuit-health/health-care-services/nursing/
clinical-practice-guidelines—-nurses-primary—-care/
pediatric—adolescent-care/
chapter-3-pediatric-prevention-health-maintenance.html#a224

https://www.newbornscreening.on.ca

https://www.chudequebec.ca/patient/maladies, —soins-et—-services/
m-informer—-sur-les—-soins-et-services/
programme-quebecois—-de-depistage—-neonatal-sanguin.aspx

https:
//naitreetgrandir.com/fr/etape/0_12_mois/developpement/nouveau_
ne/fiche.aspx?doc=naitre-grandir-bebe-nouveau-ne-test-depistage
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Broader meanings of ‘screening’
the verb ‘to screen’: (OED link)
I. To protect, conceal, or divide, and related senses
Il. To sieve, filter; to evaluate, analyse. [9 and 11]

IIl. To project on to or display on a screen, and related senses.

Phrasal verbs
With adverbs in specialized senses. to screen out

a. To obtain, remove, or separate (something, esp. impurities or unwanted material) from a substance, mixture, etc.,
using a large sieve or other filter. Cf. sense 9a.

b. To identify, select, exclude, or remove by means of screening (screening n. 8). Cf. sense 12.

1931 Milbank Memorial Fund Q. Bull. 9 135/2 A test of the entire group by tuberculin — to screen out those with
significant tuberculous infection.

1968 International Herald Tribune 3 Sept. 7/3 The FBI has improved its methods of screening out inaccurate
reporting.

2007 Independent 26 Feb. 30/3 Cracking down on bars and clubs which fail to screen out underage drinkers, often
closing them down by court order for weeks at a time.

Medical concept of screening: Stedman’s Medical Dictionary; Miettinen et al., 2019



https://www-oed-com.proxy3.library.mcgill.ca/view/Entry/173441?rskey=OsuOUO&result=3&isAdvanced=false#eid
https://www.springer.com/gp/book/9783030061753

TEXTBOOK: Screening in Chronic Disease. Alan Morrison

1992 Edition
https://books.google.ca/books/about/Screening_in_Chronic_
Disease.html?id=HSoQAQAAMAAJ&redir_esc=y

Early detection, or screening, is a common strategy for controlling chronic disease, but
little information has been available to help determine which screening procedures are
worthwhile, and how often, or to whom, they should be applied. This book presents the
epidemiological methods that can be used to answer such questions. The book
focuses on the description and measurement of changes in the natural history of
disease brought about by early detection and treatment. Valid methods for assessing
the usefulness of screening in reducing morbidity and mortality are emphasized and
both ...

1985 Edition https://mcgill.on.worldcat.org/oclc/11030220 and
https://www.amazon.ca/Screening-Chronic-Disease-Alan-Morrison/
dp/0195035054

This timely book presents the epidemiologic methods that can be used to determine
when screening procedures are indicated, focusing on how to describe and measure
changes in the natural history of disease brought on by early treatment, lead time, and
prognostic selection. The author explains how to assess the usefulness of screening in
reducing morbidity and mortality, and provides thorough descriptions of the
experimental and case-control approaches. "An intelligent account of the role ...


https://books.google.ca/books/about/Screening_in_Chronic_Disease.html?id=HSoQAQAAMAAJ&redir_esc=y
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Preface

All screening programmes do harm. Some do good as well and,
of these, some do more good than harm at reasonable cost.

It is the responsibility of policy-makers, public health practitioners, managers,
and the clinicians involved in screening to ensure that only programmes
that do more good than harm at reasonable cost are implemented and,
when they are implemented, that they are managed in such a way as to
achieve a level of quality which will ensure that the balance of good and harm
demonstrated in research is reproduced in the ordinary service setting.

Unfortunately, many screening services either have been introduced on the
basis of inadequate evidence that they do more good than harm at
reasonable cost or, even if introduced on good evidence, are managed so
badly that the efficacy demonstrated in research is not translated into
effectiveness in practice. This results in a waste of resources and in harm to
those individuals who accept the offer of screening.



Clinicians’ and public health practitioners’ viewpoints on screening

A clinician is faced with a patient in front of them suffering
advanced disease. They inevitably think ‘if only this person had
been tested 10 years ago they could have had intervention
before symptoms and they would be well. Screening seems an
obvious thing to do.

A public health practitioner is faced with a population in front
of them —imagine the crowd at a vast festival, for example.
They are searching for the needle in the haystack — the tiny
number of people who can be found at the moment of
opportunity for altering the course of disease. Yet everyone
must be tested and nobody must be harmed.

Therefore the public health physician, who does not have a time
machine to travel back in time and intervene in that one future
patient, is more cautious about screening. [RMM Box 2.3]



“Key events for screening...”:

e Two reports were published, both in 1968. One was from
the Nuffield Provincial Hospitals Trust (1968) the other
from the World Health Organization (Wilson and Jungner
1968). These began the process of questioning some of
the accepted beliefs about screening.

e Two randomized control trials were established, one at
Kaiser Permanente in 1964 (Friedman et al. 1986), the
other in south-east London in 1967 (South-East London
Study Group 1977), with the aim of measuring the impact
of (the) periodic examination on mortality rates, on general
health, and on use of health services.



The Nuffield Provincial Hospitals Trust (1968)

bacteriuriain  breast iron deficiency deafness in diabetes mellitus

pregnancy cancer anaemia childhood

glaucoma cervical phenylketonuria  pulmonary rhesus  haemolytic
cancer tuberculosis disease of newborn.

Their conclusion: six of the ten programmes they examined were ‘seriously
deficient’, meaning that it was not possible to say whether the screening
programmes did more good than harm. Even for the four that did have valid
evidence (
), the authors found important gaps in the available information. The
overall conclusion, summarized in the Preface, was:
public funds can be, and it seems may already have been,

diverted from fields of certain benefit to procedures which are not
proved and possibly harmful

Nuffield Provincial Hospitals Trust (1968) p. viii.



Wilson and Jungner’s ‘guides to planning case finding’

Wilson and Jungner reviewed most of the specific conditions for which screening
programmes had been claimed to bring benefit, and found problems with almost all of
them. They set out ten tentative principles, which they called ‘guides to planning case
finding’. We have listed these ten principles, as they appear in the original 1968
publication.

‘Guides to planning case-finding’ [ Max Wilson and Gunnar Jungner (1968) pp. 26 - 27 ]

The condition sought should be an important health problem.

There should be an accepted treatment for patients with recognized disease.
Facilities for diagnosis and treatment should be available.

There should be a recognizable latent or early symptomatic stage.

There should be a suitable test or examination.

The test should be acceptable to the population.

N o g M0 b >

The natural history of the condition, including development from latent to declared disease, should be
adequately understood.

There should be an agreed policy on whom to treat as patients.

©

9. The cost of case-finding (including diagnosis and treatment of patients diagnosed) should be economically
balanced in relation to possible expenditure on medical care as a whole.

10. Case-finding should be a continuing process and not a ‘once and for all’ project.



Early Detection of Cancer — Early On

The Nazi War on Cancer

ROBERT N. PROCTOR

Ch. 2. Early Detection &
Mass Screening

Ch. 4. Occupational
Carcinogenesis

Ch. 5. The Nazi Diet

Ch. 6. The Campaign
against Tobacco [incl. 1939
‘case-control’ study by Franz Miller]

EARLL DETECTION

Women, Cancer, and Awareness Campaigns
in the Twentieth-Century United States

KIRSTEN E. GARDNER

1913: American Society for the
Control of Cancer formed [out of
American Gynecological Society]

1940s: American Cancer Society

American Journal of

Obstetncs and Gynecology

Vo 12 Aveust, 1941 o2

Original Communications
THE DIAGNOSTIC VALUE OF VAGINAL SMEARS IN
CARCINOMA OF THE UTERUS!
Grorok N, Papaxicoraov, M.D,, PiD.

(From the Departments and_Obatetrics of the
ol sty Weiat Coege vt e e Tork Toopial

The diagnostic value of vaginal
smears in carcinoma of the uterus

George N Papanicolaou MD PhD
and Herbert F Traut MD

DISCRIPTION OF SMEA

CINOMA OF THE CHRVIX

Cervical malignan vaginal smears
by the appearance of think, derived
Shom the auperfcal layers of th tumor which undergo contimaal desqia-
mation. These cells show great variety of form and size, much greater

Fis. 1—Pipatte or preparis

than that seen in sections of the tumor. Their distinetive features lie
in their structural abnormalities. They do not fall into the eategories
of any of the cell types found in the vaginal fluid of normal women or
of women having benign tumors or other pathologic lesions of the uterus.

1945: cervical smears, Ayre spatula




Cancer Screening: Technologies, Trials

Organ
Uterine Cervix

Female Breast

Neuroblastoma

Colon
Prostate
Lung
Ovary

Pancreas, Thyroid
Skin, Mouth, ...

Technology
‘Pap’, HPV

Physical exam, mam-
mography, MRI

urine  [catecholamine
metabolites]

FOBT, FIT, -scopy
DRE, PSA
X-Ray, CT

serumCA125,
transvaginal ultrasound

Major Trials

US(NYC), Sweden, Canada, UK

(Japan), Quebecr89.05.01-'94.04.30] Germany

Minnesota, UK, PLCO
Quebec, Sweden, PLCO, ERSPC
Mayo Clinic, PLCO, NLST, NELSON

PLCO, UKCTOCS



Benefits and harms
(& the role of time)

“The evil that men do lives after them;
The good is oft interred with their bones,”

In many screening contexts,
— the harm is immediate
—the good is delayed (and harder to measure)

Large variation in reports of ‘the good’ because first principles
of screening have been ignored

e Time (early detection) — e.g.: trials
¢ Who might benefit (early detection) — e.g.: populations




Time-pattern in reduction(s) in rates

Activity | Risk/Rate of
PKU screening Intellectual disability, ..
Vaccination Measles, Polio, ..

Screen for heart defects Sudden death in athletes
Adult circumcision HIV

Ultrasound screening Death from AAA rupture

| virtually immediate, and sustained




0.010

Control group

= == Invited group

0.008

0.006

0.004

Cumulative mortality related
to abdominal aortic aneurysm

0.002

o 1 2 3 4 5 6 7 8 9 10

Years since randomisation
Men at risk

Control group 33887 32103 29992 27664 25000 13242
Invited group 33883 32076 30101 27860 25388 13385



Time-pattern in reduction(s) in rates/levels

Agent J Risk/Rate/Level of

Blood thinners Stroke/MI
Statins LDL cholesterol

Placebo | 40 mg bid Placebo | 20 mg gpm

Plasma cholesterol mg dl-1
8
T
~ o © 3z
11 oW [0IBISTOYD BWSE|d

»

] ' i I
200 | [ ) | ! 5
H i

— T t
% 4 -2 0 2 4 6 B8 10 12 14 16 18 20

‘ —e— Familial hypercholesterolaemia —e— Non-familial hypercholesterolaemia

| disappears when agent removed




PROSTATE cancer screening: a ‘1-number’ reduction

0.020- ERSPC (NEJM 2009)

S— Hanley, J Med Scr 2010

0.015+

Control group
0.010+

0.005

Screening group

Nelson-Aalen Cumulative Hazard

0.000 T T T T T T T T T 1
5 6 7 8 9 10 11 12 13 14

Years since Randomization

o
—
N -
w —
5o

“Average f.-up: 8.8y. Rate ratio for death from prostate cancer
in screening group:’ 0.80 — ‘AVERAGE’ reduction of 20%.”



(A) Overall vs. (B) Year-specific mortality ratios

Control Arm (C)

Screening Arm (S)

Numbers of Men Being Followed at Mid-Year
in Control (C) and Screening (S) Ams.

c ek 88K 87K 84K 82K
s 7K 72K 71K 66K 66K
Follow-Up Year: 1 2 3 4 5

(A)
® Cumulative Prostate Cancer Mortality
0.008
0.006
0.004
0.002
0
By the End of
Follow-Up Year. 1 2 3 4
(8)
Prostate Cancer Mortality Rate Ratio (S / C)

1.25 7 T
[T SUURU N NN VR P A

0.75

0.5
0.25 Yearly Numbers of Prostate Cancer Deaths
- in Control (C) and Screening (S) Arms . .
c 2 6 21 27 2
s s 5 10 P 2
0

79K
64K

55K
44K

12

Percentage Reduction
in Year-Specific
Prostate Cancer

Mortality Rate
([C-Slas%of C)

0%

25%

Hanley, J Medical Screening, 2010.




FOBT screening for COLON cancer — Minnesota Trial 1976-2008

From the Divisions of Gastroenterology
(A.S.,).H.B.) and Internal Medicine (F.A.L),
Minneapolis Veterans Affairs Health Care
System, and the Department of Medicine,
School of Medicine (A.S., F.A.L., J.H.B.),
and the Division of Environmental Health
Sciences, School of Public Health (S.).M.,
M.S.G., T.R.C.), University of Minnesota
— both in Minneapolis; and Exponent,
Menlo Park, CA (J.5.M.). Address reprint
requests to Dr. Shaukat at 1 Veterans Dr.,
111-D, Minneapolis, MN 55417.

N Engl) Med 2013;369:1106-14.
DOI: 10.1056/NEJMoal300720
Copyright © 2013 Massachusetts Medical Society.

Long-Term Mortality after Screening

for Colorectal Cancer
Aasma Shaukat, M.D., M.P.H., Steven J. Mongin, M.S., Mindy S. Geisser, M.S.,

Frank A. Lederle, M.D., John H. Bond, M.D., Jack S. Mandel, Ph.D., M.P.H.,
and Timothy R. Church, Ph.D.

ABSTRACT

BACKGROUND
In randomized trials, fecal occult-blood testing reduces mortality from colorectal
cancer. However, the duration of the benefit is unknown, as are the effects specific
to age and sex.

METHODS
In the Minnesota Colon Cancer Control Study, 46,551 participants, 50 to 80 years
of age, were randomly assigned to usual care (control) or to annual or biennial
screening with fecal occult-blood testing. Screening was performed from 1976
through 1982 and from 1986 through 1992. We used the National Death Index to
obtain updated information on the vital status of participants and to determine
causes of death through 2008.



FOBT screening for COLON cancer — Minnesota Trial 1976-2008

RESULTS
Through 30 years of follow-up, 33,020 participants (70.9%) died. A total of 732 deaths
were attributed to colorectal cancer: 200 of the 11,072 deaths (1.8%) in the annual-
screening group, 237 of the 11,004 deaths (2.2%) in the biennial-screening group,
and 295 of the 10,944 deaths (2.7%) in the control group. Screenipg reduced
colorectal-cancer mortality (relative risk with annual screening, 0.68; |[32%pnfi-
dence interval [CI], 0.56 to 0.82; relative risk with biennial screening, 0.78;|229, |,
0.65 to 0.93) through 30 years of follow-up. No reduction was observed in all-cause
mortality (relative risk with annual screening, 1.00; 95% CI, 0.99 to 1.01; relative
risk with biennial screening, 0.99; 95% CI, 0.98 to 1.01). The reduction in colorectal-
cancer mortality was larger for men than for women in the biennial-screening group
(P=0.04 for interaction).

CONCLUSIONS
The effect of screening with fecal occult-blood testing on colorectal-cancer mortality
persists after 30 years but does not influence all-cause mortality. The sustained
reduction in colorectal-cancer mortality supports the effect of polypectomy. (Funded
by the Veterans Affairs Merit Review Award Program and others.)
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0.024

0.014

Cumulative Colorectal-Cancer Mortality
1

No. at Risk
Control

Biennial screening
Annual screening

Cumulative Colorectal-Cancer Mortality
at 30 Yr (95% CI)
0.03 (0.03-0.03)
0.02 (0.02-0.03)
0.02 (0.02-0.02)

Control
Biennial screening
Annual screening

Control

Biennial

Annual

T T T T T
5 10 15 20 25

Years since Randomization

14,497 13,103 11,320 9157 6741
14,635 13,243 11,445 9323 6802
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Radiologists as Statisticians & vice versa

Figure 1. Rep. Alexander Pirnie, R-NY, draws the first capsule in the lottery drawing held on Dec. 1, 1969. The capsule contained
the date. Sent. 14.
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Figure 4. Side-by-side boxplots of draft numbers for each month.
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Figure 2. A scatterplot of Draft_No. versus Day_of _year.
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Figure 6. Side-by-side boxplots of draft numbers sorted by month.



Cartoon from David Moore’s book
Statistics: Concepts and Controversies

http:www.biostat.mcgill.ca/hanley/c678/vietnam.pdf
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Statisticians Charge Draft Lottery Was Not Random
By DAVID E. ROSENBAUM Special to The New York Times
New York Times (1857-Current file); Jan 4, 1970; ProQuest Historical Newspapers The New York Times

pe. 6!

Statisticians Charge Draft Lotter'y Was Not Random

By DAVID E. ROSENBAUM
Speclal to The New York Times

WASHINGTON, Jan. 3—The!
new draft lottery is i
3 d by statistici: and|
politicians on the ground that!
the selection process did notl
produce a truly random result.|

The challenge was taken up
by the courts this week when
a Federal district judge in Wis-
consin, James Doyle, agreed to
hear a test case on the lottery.

“It may become necessary,”
the judge warned, “to accept
the consequences.” By that he
meant a new drawing.

The attacks on the system
of selection come at a time
when hundreds of thousands of
young men have been assigned
a spot in the draft sequence
and when the first men are
about to be inducted under the
new lottery.

They threaten to undermine
public confidence in the draft
and provide an issue for Con-
gressional hearings on the draft
scheduled to begin early this
year.

New Drawing Ruled Out

A knowledgeable = White
House official said this week
that “discussions that the lot-

tery was not random are purely lection process is 100,000 to 1.

speculative. He added that]|
there was “no possibility” that|
there would be another draw—‘

ing. |

The Selective Service official
who conducted the lottery Dec.
I said, “An effort was made

MONTHLY LOTTERY NUMBERS
Average lottery number for men bocn in cach month

226

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

University of Wisconsin, David
Stodolsky and Carol Falender,
believe the probability is 50,000
to 1.

sities have arrived at similar
to make the thing as fair asfresult&

The New York Times Jan. 4. 970
Averages were obtained by adding up- total of lottery
numbers for month and dividing by number of days in the
month. A random system could be expected to produce an
average number of 183 or 184 in every month. The lower
the number, the better the chances of being drafted.

and February capsules were
thoroughly mixed.

The same process was fol-
lowed with each subsequent
month, counting the capsules
into the empty side of the box
and then pushing them with the
divider into the capsules of the
previous months.

Two graduate students at the

Statisticians at other univer-

sules 11 times, the February!
capsules 10 times and so on,|
with the November capsules in-i
termingled = with others only}
twice and the December ones|
only once.

The box was then shut, and;
Colonel Fox shook it several|
times. He then carried it up|
three flights of stairs, a process
that Captain Pascoe says fur-|
ther mixed the capsules. i

The box was carried down
the three flights shortly before
the drawing began. In public
view, the capsules were poured
from the black box into the
two-foot-deep bowl.

Captain Pascoe said he did
not know which end of the
box he .poured from. If he
ipoured from the end where the
icapsules with the early months
had been repeatedly shoved,
these capsules might have fall-
en to the bottom of the bowl.
Conversely, if he poured from
the other end, the later months
could have fallen to the bot-
tom. This assumes that the
shoving and shaking procedure
did not adequately mix the
|capsules.

Once in the bowl, the cap-
sules were not stirred. The last
draft lottery, in 1940, was con-
ducted entirely differently. But
officials remembered that when
the capsules were stirred then,
some of them broke.

The persons who drew the
capsules last month generally
picked ones from the top, al-
ithough once in a while they
would reachhtheér hand Lg) the
ZiddTa am $hn hetbam af tha




0.03+

0.024

0.014

Cumulative Colorectal-Cancer Mortality
1

No. at Risk
Control

Biennial screening
Annual screening

Cumulative Colorectal-Cancer Mortality
at 30 Yr (95% CI)
0.03 (0.03-0.03)
0.02 (0.02-0.03)
0.02 (0.02-0.02)

Control
Biennial screening
Annual screening

Control

Biennial

Annual

T T T T T
5 10 15 20 25

Years since Randomization

14,497 13,103 11,320 9157 6741
14,635 13,243 11,445 9323 6802
14,658 13,294 11,437 9219 6802

30

4450
4583
4498




0.5

0.0

15

0.5

0.0

Time-split versus time-lumped Rate Ratios

© ©
Rate Ratio . 1yearbins | ~ 7 RateRatio 2.yearbins | < 7| Rate Ratio 3-year bins
. * .
.
. . .
e 4 .-
.
- .
. . .. @ 4
665008 dGEE00 01 6 BN 0 s 9RO A o D O R T N E RSCURCY RN R R E T R ETRSCURCT Y
e 688000081000 0n00n @S nss B R T T T T T X T PRIy B R T T T T T X R PCRY
2E" 6046006401 06022600 08B0 9561601600640 1 06220080 08D6 916160160064 NA06L200b 08D 6 Y
Year o | Year o | Year
s s
T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
© ©
Rate Ratio Syearbins | ~ 7| RateRatio 10-yearbins | ~ 7| Rate Ratio 30-year bins
L il o o ...
o o
] . lennial
[ ] (] [
[ ] . nual
° o v w
s s
S 665000 00600001 00080000000 6 S 6650000060001 000000 0NS0A 6 H4 665000006 00001 000080 0NS0A 6
S T T S T F S T T
555561604 6006104.06538600 508500 5561604 608640406588608 508565 550561601 600610406588608 508565
Year o | Year o | Year
3 3
T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30




15

1.0

0.5

0.0

0.5

0.0

Time-split versus time-lumped Rate Ratios

7| Rate Ratio

1-year moving bins

7| Rate Ratio

2-year moving bins

0 | °
.o
. ) o % ar| S °
Roo % IO sseng o
102601 52001001 600 0nI0 B 106 102,601 58006001 600 0NI0E 060 106
220500001 00001 S0 b 28088 1V30D 270501001 GO0 S0 EEE08ENIVIEY
Year o Year
S

0.5

0.0

7] RatesRatio

3-year moving bins

7] Rate Ratio

4-year moving bins

0 e
S
I Ao . 1o
FoBEN 2eLRENR1 60 60MIE6 5600 HD0 FoBEN 20BN 606 INIE6 600 HD0
530161601 6N S0 1260 1IRB0Y 530161601 6N S0 1260 1IRB0Y
Year o Year
S

7 RategRatio

5-year moving bins

116670.08HOGRNEM 60 MG NS0 ©

T N

52061601 61N T0 12260 bS8

Year

0.0

7| Rate Ratio

10-year moving bins

116670.08HOGRNEM 60 MG AN ©
FoBEON 2ELRENEN 606 IMIE6 600 HD0

530161601 6N T0 122002 1IR30

Year

0.0

7] Rate Ratio

20-year moving bins

....
SoaqoretuBicnn

116670.08HOGRNM 60 MG AT ©
FoBEN 2ELREAEA 606 IMIE6 600 RD0

330261601 6N S0 12002 1SRB0Y

Year

0.5

0.0

7] Rate Ratio

30-year moving bins

®iennial

®annual

11665008 MAGRN00:01 605008 BANIN ©
FoBEN BELRENEN 606 IMIE6 00 HD0

530161601 6N S0 12002 IR0

Year




A D, 33946269861010571171054886984108266
D; 4 6 8615117 88109 6149 8 76 95124126 56 5109 3105
Do 47 5,7 191381313171411109 101214 91017138 8 1311106 7 6
°
c
k=]
S 0%
o
[}
T 20 %
40 % —
60 % | o ® o
80 % | . — -
s s s s s s —e— Biennial (78% compliance)
100%- SSSSS SSSSSS —e— Annual (75% compliance)
T T T T T T T T
0 5 10 15 20 25 30 35
B 0% \
20 % —
c
S 40%—
3]
3
2 60 % —|
N —— Biennial (78% compliance)
80 % s s 8§ 8 8 85 8 8 95% confidence bands (biennial)
100%- SSSSSSSsSssSssSsss —— Annual (75% compliance)
T T T T T T T T
0 5 10 15 20 25 30 35

Follow-up year

Liu, PhD Biostatistics, McGill 2014; International Statistical Review 2015.




MAMMOGRAPHY (BREAST CANCER)

POPULATION DATA



Best studies: try to emulate RCT
Cancer Registry: EXCLUDE WOMEN DIAGNOSED BEFORE PROGRAM BEGAN
Original Article

Decline in breast cancer mortality: How
much is attributable to screening?
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BreastCheck invitations every 2 years to women aged 50-64




RESULTS

traditional
1-number summaries
(proportional hazards model)
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Republic of Ireland
2 phases, 8 years apart

RESEARCH ARTICLE

Mortality reductions due to mammography
screening: Contemporary population-based
data

James A. Hanley'**, Ailish Hannigan". Katie M. O'Brien®"

1 De of Epic and O i Health, McGill University, Montréal, Québec,
Canada, 2 Graduate Entry Medical School, Umverswty of Limerick, Limerick, Ireland, 3 National Cancer
Registry Ireland, Cork, Ireland

& These authors contributed equally to this work.
* james.hanley @McGill. CA

Abstract

Our objective was to compare breast cancer mortality in two regions of the Republic of Ire-
land that introduced a screening programme eight years apart, and to estimate the steady-
state mortality deficits the programme will produce. We carried out age- and year-matched
between-region comparison of breast cancer mortality rates, and of incidence rates of stage
2-4 breast cancer, in the eligible cohorts. The regions comprised counties that, beginning in
early 2000 (region 1) and late 2007 (region 2), invited women aged 50-64 to biennial mam-
mography screening. The data were supplied by the National Cancer Registry, Central Sta-
tistics Office. As impact measures, we used age-and-year-matched mortality (from breast
cancers diagnosed from 2000 onwards), rate ratios and incidence rate ratios in the com-
pared regions from 2000 to 2013. Ratios were adjusted for between-region differences in
background rates. In cohorts too old to be invited, death rates in regions 1 and 2 were 702
per 0.91 and 727 per 0.90 million women-years respectively (Ratio 0.96). In the eligible
cohorts, they were 1027 per 2.9 and 1095 per 2.67 (Ratio 0.88). Thus, rates in cohorts that
could have benefitted were 9% lower in region 1 than region 2: (95%Cl: -20%, +4%). The
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RESULTS

Hazard-Ratio (% Reduction)
Functions over Lexis-Space
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Abstract

The mortality impact in cancer screening trials and population programs is usually expressed as a single hazard ratio or
percentage reduction. This measure ignores the number/spacing of rounds of screening, and the location in follow-up time
of the averted deaths vis-a-vis the first and last screens. If screening works as intended, hazard ratios are a strong function
of the two Lexis time-dimensions. We show how the number and timing of the rounds of screening can be included in a
model that specifies what each round of screening accomplishes. We show how this model can be used to disaggregate the
observed reductions (i.e., make them time-and screening-history specific), and to project the impact of other regimens. We
use data on breast cancer screening to illustrate this model, which we had already described in technical terms in a
statistical journal. Using the numbers of invitations different cohorts received, we fitted the model to the age- and follow-
up-year-specific numbers of breast cancer deaths in Funen, Denmark. From November 1993 onwards, women aged 50-69
in Funen were invited to mammography screening every two years, while those in comparison regions were not. Under the
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BASIC IDEA IN (2 parameter) MODEL

e Think of a population without a program, and the women
who died of breast cancer in a certain year.

e If these women could have been offered JUST ONE
SCREEN in one of the years before they were diagnosed,

e which year would have been optimal?

what % of them would have had their deaths averted
because of the earlier detection and treatment that
resulted from that earlier detection?



(b) Data for, and fitting of, HR model

No. Person Invitation History
Deaths Years ('Design' Matrix)

Year[y] Agela] Do D4 PYo PY; How many years earlier

2014

2013

2012

etc.

87 11 1 16,827 2,101 20 18
81 24 317,034 2,227 19 17 15 13
75 18 1 19,788 2,491 17 15 13 11 9 7 5

crees ep... etc.

D, +Dg =D fixed — D4 ~ Binomial(D, )
with

7= HRay X PY1/ (HRay X PY1+1x PYo)

HRyy = II Prob.not.helped.by.screen.at.age.AgeAtS
AgeAtS<a

(a) Model for impact of 1,2, .. ,7 rounds of screening

x:

HR

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

2 4 6 8 10 12 14 16 18 20 22

Reduction
= T —>
0%
10%
20%
deaths averted
because of (biennial)
screen no. ... 30%
Probability (P) of being helped if the 1st and P
only screen were x = 0, 1, ..., 22 years before
cancer would(otherwise) have proved fatal
Further descriptions of 2 model parameters and
model fitting, and examples are available in Liu,
Hanley, Saarela, Dendukuri. Int. Stat. Rev, 2015.
0 2 4 6 8 10 12 14 16 18 20 22

Years after 1st screen
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0
: 0 ; 1 87,88
: 1 ) 1 , o 8586
) 2 s 2 . 3 . 3 83,84
3 ° 5 4 7 ° 7 R 7 6 ooz
5 ¢ 8 7 10 8 11 o 12 o 12 to 75
6 10 12 14 15 15 15 77.78
7 12 15 16 17 18 18 75.76
7 13 17 19 20 21 21 22 ’
8 14 18 21 23 24 24 24
7 14 19 23 25 26 27 27
6 13 19 23 26 27 28 29
4 1M 18 23 26 28 29 30
Age 2 8 15 21 25 27 29 30
0 4 1M 18 23 26 28 29
6869 O 2 8 15 21 25 27 29
’ 0 4 11 18 23 26 28
66,67 0 2 8 15 21 25 27 29
. 0 4 11 18 23 26 28
64.65 0 2 8 15 21 25 27 29
’ o 0 ) 4 s 11 15 18 21 23 25 26 27 28
62,63 0 4 11 18 23 26 a2
0 2 8 15 21 25 » %=
60,61 0 4 11 18 23 25 25 25 25
0 Py 8 15 21 23 23 23 23 23
58,59 21 21 21 21 21 21
0 4 " 8 45 35 8 8 18 1 18
0 2 8 15
56,57 0 4 m 15 15 15 15 15 15 15 15
0 Py 8 M1 11 11 1 1 1 1
54,55 0 4 8 8 8 8 8 8 8 8 8 8
0 P 4 4 4 4 4 4 4 4 4 4 4
52,53 0 2 2 2 2 2 2 2 2 2 2 2 2
0 0 0 0 0 0 0 0 0 0 0 0 0 0
50,51 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015
Fig. 4 For each birth cohort, the age-and year-specific fitted percent- (maximum probability of being helped by a single round of screening
age reductions in breast cancer mortality. They were derived from the 8 years previously: 9%) and the number and timing of the preceding

Maximum Likelihood estimates of the two model parameters screening invitations
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Our Model ... in more detail (written/video)

Webpage: screening
http://www.biostat.mcgill.ca/hanley/screening/

Methods
http://www.biostat.mcgill.ca/hanley/screening/section2.mov
Applications: (TRIALS) Lung Cancer; Colon Cancer

http://www.biostat.mcgill.ca/hanley/screening/section3.mov


http://www.biostat.mcgill.ca/hanley/screening/
http://www.biostat.mcgill.ca/hanley/screening/section2.mov
http://www.biostat.mcgill.ca/hanley/screening/section3.mov

SUMMARY

Societal: delayed returns vs. upfront investments, harm

Data analysis: respect cancer screening principles: T=neber
— HR function, based on interpretable parameters, over Lexis space

Breastcheck: “| mortality from breast cancer by 20% in ten years”

Steady state: invited from 50 onwards, followed to (say) 85, when full
benefits of all invitations have been expressed, and HR reverts to 1.
Estimand: depth & extent of the full bathtub-shaped HR curve.
Invitations, not screenings: Reductions averaged over those who
did/did not participate. Ones for those who did are presumably higher.

Future work: Data to fit HR functions are hard to come by. WHO has
year-and-age-specific breast cancer mortality data from 20-30 countries
that introduced national mammography screening programs, starting at
different times .

e Plan to use between-country rather than within-country
contrasts, but

e (by modelling, rather than registries) first remove numbers
of cases that could not have benefitted from the program.



WEB PAGE

http://www.biostat.mcgill.ca/hanley/screening

or Google "James Hanley McGill screening"


http://www.biostat.mcgill.ca/hanley/screening
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2011-2019

Economic and Social Research Institute (Ireland)
1969

https://www.esri.ie/people/james-hanley
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Loneliness of Long-Distance (non-)Experimentalist

Cumulative Cause-Specific Mortality

Timing of Screening Effects

(as seen in cumulative cause-specific mortality curves)

Control
Am

Abdominal Aortic Aneurysms
(One-off Screening, MASS)

Screening
Am

Prostate Cancer
(q 4y, ERSPC)

Follow-Up Year Supp Fig. A




Why do statisticians commonly limit their inquiries to Averages?

F. Galton, Natural Inheritance, 1889.

“It is difficult to understand why statisticians commonly limit
their inquiries to Averages, and do not revel in more
comprehensive views.

Their souls seem as dull to the charm of variety as that of the
native of one of our flat English counties, whose retrospect of
Switzerland was that, if its mountains could be thrown into its
lakes, two nuisances would be got rid of at once.”



Cancer of the uterine cervix

1939: Papanicolaou began collaboration with gynaecologist and pathologist, Herbert F. Traut, and gynaecologist,
Andrew Marchetti. All women admitted to the obstetrical and gynaecological service at the New York Hospital
routinely underwent a vaginal smear. Findings included the astounding discovery that cancers unsuspected in
asymptomatic women, and undemonstrable by biopsy, could be detected by use of the vaginal smear.

Link: Papanicolaou GN, Traut HF. The diagnostic value of vaginal smears in carcinoma of the uterus. Am J Obstet
Gynecol 1941

Monograph "Diagnosis of Uterine Cancer by the Vaginal Smear" containing drawings of the various cells seen in
patients with no disease, inflammatory conditions and pre-clinical and clinical carcinoma.

Link: eponyms-and-names-in-obstetrics-and-gynaecology

Link: Ayre, James Ernest (1910-1974) Ayre’s Spatula

Link: A Simple Office Test for Uterine Cancer Diagnosis. CMAJ 1944

Link: Ayre%27s_spatula [Wiki]

Link: https://www.eurocytology.eu/en/course/1119

Link: The History of Cervical Screening I: The Pap. Test. Shaw; J Soc Ob GynCan 2000

Link: Mortality from cancer of uterus in Canada and its relationship to screening for cancer of cervix. Miller, 1977
Link: The Annual Pap Test: A Dubious Policy Success. Foltz and Kelsey. 1979.

Link: Reduced cervical cancer incidence and mortality in Canada: national data from 1932 to 2006. Dickinson
Link: Nordic countries, Incidence, 1955-2010


http://www.epi.mcgill.ca/hanley/screening/PapanicolaouTraut1941.pdf
http://www.epi.mcgill.ca/hanley/screening/PapanicolaouTraut1941.pdf
https://www.cambridge.org/core/books/eponyms-and-names-in-obstetrics-and-gynaecology/8B4CAFBDF80CEF7441CF6532779CF26D
https://www.cambridge.org/core/services/aop-cambridge-core/content/view/A772687F7FA37582E8F43B9F18FB4A08/9781108421706c1_1-13.pdf/ayre_james_ernest_19101974.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1581512/
https://en.wikipedia.org/wiki/Ayre%27s_spatula
https://www.eurocytology.eu/en/course/1119
http://www.epi.mcgill.ca/hanley/screening/HistoryCervicalCancerScreeningShaw2000.pdf
http://www.epi.mcgill.ca/hanley/screening/Miller1976IntJCancer.pdf
https://www.ncbi.nlm.nih.gov/pubmed/104191
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3562530/
http://www-dep.iarc.fr/NORDCAN/english/Graph4l.asp?cancer=212&female=2&country%5B%5D=208&country%5B%5D=246&country%5B%5D=578&country%5B%5D=752&sYear=1940&eYear=2020&incidence=1&stat=3&age_from=1&age_to=18&orientation=2&grid=1&line=2&moving=5&submit=%A0%A0%A0Execute%A0%A0%A0

Neuroblastoma

Link: A population-based (Quebec) study of the usefulness of
screening for neuroblastoma. Lancet, 1996

Link: Screening of infants and mortality due to neuroblastoma.
Quebec. NEJM 2002

Link: neuroblastoma screening at one year of age. Germany.
NEJM 2002

Link: A Halt to Neuroblastoma Screening in Japan. NEJM 2004


http://www.epi.mcgill.ca/hanley/screening/NeuroblastomaScreeningQuebecLancet1996.pdf
http://www.epi.mcgill.ca/hanley/screening/NeuroblastomaScreeningQuebecLancet1996.pdf
http://www.epi.mcgill.ca/hanley/screening/NeuroblastomaScreeningQuebecNEJM2002.pdf
http://www.epi.mcgill.ca/hanley/screening/NeuroblastomaScreeningQuebecNEJM2002.pdf
http://www.epi.mcgill.ca/hanley/screening/NeuroblastomaScreeningGermanyNEJM2002.pdf
http://www.epi.mcgill.ca/hanley/screening/NeuroblastomaScreeningGermanyNEJM2002.pdf
http://www.epi.mcgill.ca/hanley/screening/JapanHALT2004.pdf

Breast Cancer

Link: Mammography and Beyond: Developing Technologies for the Early Detection of Breast Cancer ("to see today
with the eyes of tomorrow": a history of screening mammography) Lerner, 2001

Link: Periodic breast cancer screening in reducing mortality from breast cancer. Shapiro, Strax, Venet. JAMA. 1971.

Link: Screening for breast cancer in Quebec: estimates of health effects and of costs : report to the Ministre de la
santé et des services sociaux du Québec by the Conseil d’évaluation des technologies de la santé. Caro, 1990

Link: Is screening for breast cancer with mammography justifiable? Gozsche, Lancet 2000
Link: Mammographic screening: no reliable supporting evidence? Miettinen, et al. Lancet 2002

Link: Measuring Mortality Reductions in Cancer Screening Trials. Hanley. Epi. Reviews 2011.

Link: The impact of mammographic screening on breast cancer mortality in Europe: a review of observational
studies. Broeders et al. J Med Screen. 2012.

Link: Breast cancer mortality in mammographic screening in Europe: a review of incidence-based mortality studies.
Njor et al. J Med Screen. 2012.

Link: Measuring the Mortality Impact of Breast Cancer Screening. Hanley et al. Can J Pub Health 2013

Link: "A spider’s web": from The emperor of all maladies: a biography of cancer. Siddhartha Mukherjee. 2010.


http://www.epi.mcgill.ca/hanley/screening/ToSeeTodaywiththeEyesofTomorowAHistoryofScreeningMammography.pdf
http://www.epi.mcgill.ca/hanley/screening/ToSeeTodaywiththeEyesofTomorowAHistoryofScreeningMammography.pdf
https://jamanetwork.com/journals/jama/fullarticle/360624
https://mcgill.on.worldcat.org/oclc/1096363514
https://mcgill.on.worldcat.org/oclc/1096363514
http://www.epi.mcgill.ca/hanley/screening/gotzsche2000Lancet.pdf
http://www.medicine.mcgill.ca/epidemiology/hanley/screening/Miettinen2002Screening2articles.pdf
http://www.medicine.mcgill.ca/epidemiology/hanley/screening/EpiReviews2011.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22972807
https://www.ncbi.nlm.nih.gov/pubmed/22972807
https://www.ncbi.nlm.nih.gov/pubmed/22972809
https://www.ncbi.nlm.nih.gov/pubmed/22972809
http://www.medicine.mcgill.ca/epidemiology/hanley/Reprints/HanleyEtAlCJPH2013.pdf
http://www.epi.mcgill.ca/hanley/screening/EmperorAllMaladies.pdf

Lead-Time Bias & Length-Based Sampling

Link: pages 292-293 of the Emperor of All Maladies: The story of identical twins Hope
and Prudence

Link: pages 7-9 JLength-biased sampling] in these Class Notes from bios601

Example: Imagine you wished to estimate the mean length of words by sampling
words from some text. An application might be the mean length of the words used by
Donald Trump and Hillary Clinton in the US presidential debate in 2016.

Here are the files:

http://www.biostat.mcgill.ca/hanley/screening/transcript.trump.txt
http://www.biostat.mcgill.ca/hanley/screening/transcript.clinton.txt

One way would be print the text file and blindly stick pins in the pages and take as your
sample the words you land on.

Another would be to extract the words and put them in a data frame, 1 word per row,
like this:

http://www.biostat.mcgill.ca/hanley/screening/words.trump.all.txt
http://www.biostat.mcgill.ca/hanley/screening/words.clinton.all.txt

and to sample the rows.

Which method gives the more valid estimate?


http://www.epi.mcgill.ca/hanley/screening/EmperorAllMaladies.pdf
http://www.epi.mcgill.ca/hanley/screening/EmperorAllMaladies.pdf
http://www.biostat.mcgill.ca/hanley/bios601/Epidemiology1/epi-notes-bios601-2009.pdf
http://www.biostat.mcgill.ca/hanley/screening/transcript.trump.txt
http://www.biostat.mcgill.ca/hanley/screening/transcript.clinton.txt
http://www.biostat.mcgill.ca/hanley/screening/words.trump.all.txt
http://www.biostat.mcgill.ca/hanley/screening/words.clinton.all.txt
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68 9,208

Died at age 65

Fig 1. The ages when they were diagnosed with, and died of, breast cancer: 66 women in one selected cohort in region 2. Some 9,274
women, aged 54 in the year 2000, followed to the end of 2013. This cohort received just two screening invitations, at ages 62 and 64, too late to
alter the course of these 66 fatal cancers. The lengths of the lighter portions of the lines are the maximal amounts by which screening might have
advanced their diagnosis and treatment. Lines are drawn diagonally to orient readers to the full Lexis diagrams used in Figs 2 and 3.

Year and Age: Usefulness of (2-D) Lexis Diagram
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Abstract

Objective To compare trends in breast cancer mortality within three
pairs of neighbouring European countries in relation to implementation
of screening.

Design Retrospective trend analysis.

Setting Three country pairs (Northern Ireland (United Kingdom) v
Republic of Ireland, the Netherlands v Belgium and Flanders (Belgian
region south of the Netherlands), and Sweden v Norway).

Data sources WHO mortality database on cause of death and data
sources on mammography screening, cancer treatment, and risk factors
for breast cancer mortality.

Main outcome measures Changes in breast cancer mortality calculated
from linear regressions of log transformed, age adjusted death rates.
Joinpoint analysis was used to identify the year when trends in mortality
for all ages began to change.



Results From 1989 to 2006, deaths from breast cancer decreased by
29% in Northern Ireland and by 26% in the Republic of Ireland; by 25%
in the Netherlands and by 20% in Belgium and 25% in Flanders; and by
16% in Sweden and by 24% in Norway. The time trend and year of
downward inflexion were similar between Northern Ireland and the
Republic of Ireland and between the Netherlands and Flanders. In
Sweden, mortality rates have steadily decreased since 1972, with no
downward inflexion until 2006. Countries of each pair had similar
healthcare services and prevalence of risk factors for breast cancer
mortality but differing implementation of mammography screening, with
a gap of about 10-15 years.

Conclusions The contrast between the time differences in
implementation of mammography screening and the similarity in
reductions in mortality between the country pairs suggest that screening
did not play a direct part in the reductions in breast cancer mortality.
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This big-data approach dilutes the measured impact

1. WHO? Most of the breast cancer deaths in Northern
Ireland in the early 1990s involved cancers that had been
diagnosed before the screening was introduced. These
women could not have been helped by the program.

2. WHEN? Because of the ‘detectability vs. curability’
tradeoff, mortality deficits produced by cancer screening
become evident only after some delay.

3. HOW MUCH? The closer to the upper screening age when
the program began, the smaller the number of invitations
received




Smaller data: use date of diagnosis to emulate RCT
(cancer registry data are required to do this)

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
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more from Proctor (Germany)
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FiG. 12 “Cancer can be cured, if detected early!” The Nazis launched mass
campaigns to encourage early screening; this poster gives some of the early
warning signs for cancer and urges the public to consult their physicians
regularly. Source: Friedrich Kortenhaus, “Krebs,” in Deutsches Gold: Gestundes
Leben—Frohes Schaffen, ed. Hans Reiter and Johannes Breger (Munich:
Rohrig, 1942), p. 439.

“Cancer can be cured if detected early”

to encourage early detection, sending 1,200 brochures to physi-
cians, plus 1,100 copies of a handbill to midwives advertising the
value of early detection. He also published a popular article,
printed in every regional newspaper, alerting women to the early
signs of the disease and the need for prompt diagnosis. Winter in

1933 celebrated his efforts as “the first organized campaign against
"2

cancer.
In the Nazi era, the propaganda designed to encourage (espe-
cially) women to consult their physicians was kicked up several
notches. Radio and newspaper announcements urged women to
submit to annual or even biannual cancer exams, while men were
advised to check up on their colons as often as they would check
out the engine of their car (see fig. 1.3). “Cancer counseling cen-
ters” were established in most German cities, both to popularize
the value of early detection and to advise people with cancer of
their therapeutic options.” Leaflets were also distributed to alert
physicians to the value of early detection. Hans Auler helped pro-
duce a EroEaEanda film stressing the value of early diagnosis
and the curability of cancer; the film'’s very title (Jeder Achte) cau-
tioned that “one in eight” Germans would eventually succumb to
cancer’*—a rhetorical device Rachel Carson would later introduce
to American readers.”” Women were instructed in how to examine
their own breasts for cancer (see fig. 1.4; Germans seem to have
been the first in the world to take this step (American physicians
would not issue comparable instructions until the 1960s).
Hundreds of thousands of women were probed for cancer in
this period. In Konigsberg alone, 25,000 women had submitted to
such exams by 1942, which resulted in the discovery of 129 previ-
ously undetected cancers.” The massive propaganda for early de-
tection subsided somewhat after 1938, the “peak year” for such
propaganda by many accounts. The war put a damper on such ef-
forts, though hopes remained bright in the eyes of some. In a 1942
article on “cancer campaigns of the future,” gynecologist Georg
Winter looked forward to a time when propaganda (Aufklirung)
would be combined with mass screening. Radio propaganda was
to a play a key role, as was the example of the cured cancer patient
(“a patient freed from cancer is a good propagandist”). Physicians




Jeder Mensch iber 40 Jahre

sollte sich im Jahre einmal qrijndhch
untersuchen lassen

Jedes Auto wird regelméBig
durchgesehen; das findet jeder
selbstverstandlich

WARUM

findet er es nicht selbstverstandlich,
daB die viel kompliziertere Maschine
seines Korpers nachgesehen wird 2

Fic. 13. Early detection is as important as care for your car. Middle and
bottom captions read: “Every automobile gets a regular checkup; that is

obvious. Shouldn't the much more complicated machine of the human body

also get regular checkups?” From Kortenhaus, “Krebs,” p. 437; first
published in the exhibition catalog of the Deutsches Hygiene-Museum,
Kampf dem Krebs, by Bruno Gebhard (Dresden: Deutscher Verlag fiir
Volkswohlfahrt, 1933), p. 45.

Kennzeichen des Krebses

Brustdrise:
Bildung eines harten, schmerzlosen
Knotens, der langsam grofier wird und
mit der Haut oder mit der Unterlage
(Brustkorb) verwachsen kann. Eil
ziehung der Haut und blaurote Ver-
farbung an dieser Stelle.
Alle iber 35 Jahre alten Frauen sollen
daher alle 4 Wochen ihre Brust auf

das Vorhandensein von schmerzlosen,

harten Knoten abtasten

Gebarmutter:

Er &ubert sich durch unregel-
mé&fige Blutungen und Absonde-
rung floischwasseréhnlichen Aus-
flusses, Mattigkeit, spater durch
Kreuzschmerzen, Blasenschmerzen,
Stuhiverstopfung und ausstrahlende
Schmerzen in die Oberschenkel.
Jede Frau kann sich hinsichtlich der
Blutungen durch Eintragung in einen
Kalender kontrollieren.

@,

»suon susin

Die einzig wirksamen Waffen im Kampf gegen den Krebs sind die Operation und
Bestrahlung: hinzu kommt eine zusatzliche Behandiung durch Diat, Hormone
und andere Stoffe, welche die Abwehr des Karpers gegen den Krebs steigorn
Schlecht heilende Geschwre der Haut, besonders im Gesicht, an der Nase,
an den Lippen und Augenlidern sind krebsverdachtig und bedarfon der
arztlichen Behandlung. Appetitiosigksit, pldtzlich einsetzende Abmagerung,
haufig aufiretendes Brechen (kaffeesatzbraune Farbe) sind Zeichen, dal im
| Magen-Darmkanal eine Krebsgeschwulst vorhanden sein kann. Hartnackige
| Schwallungen am Zahnfleisch, in der Zunge, am Zungenrand und Zungengrund
miissen dem Arzt gezeigt werden. Wer an sich einen harten, schmerzlosen
langsam groBer wird, bemerkt, mu den Arzt aufsuchen.
nie von allein! Je fraher sine Krebsgeschwulst facharztlich
behandelt wird, um so wahrscheinlicher ist eine Befreiung des krebskranken
Menschen von seinen Leide

FiG. 1.4. Breast self-examination instruction, circa 1936. The Deutsches

| Hygiene-Museum in Dresden urged women to examine their breasts to
detect tumors at an early stage; Germany’s seems to have been the first such
campaign anywhere in the world (comparable American campaigns did not
begin until thirty years later). Women were also urged to track their

| ‘menstrual cycles to look for anomalies that might indicate cancer. Top
captions read “The Signs of Cancer,” and “Breast” and “Uterus.” Source:

Every automobile gets a regular checkup; that is obvious.
Shouldn’t the much more complicated machine of the
human body also get regular checkups?

Kortenhaus, “Krebs,” p. 431

L: Breast Self-Exam. R: Tracking menstrual cycles (uterus)
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would have to learn to combat cancer fear, a special weakness “of
the female sex.” Winter predicted that cancer physicians of the fu-
ture would move through the countryside in autos specially
equipped with X-ray and other diagnostic equipment, ferreting
out uterine and cervical cancers. He also proposed two annual
“cancer awareness months,” perhaps March and September, dur-
ing which women would be urged to submit to cancer exams. The
campaigns would begin with a barrage of publicity—including lec-
tures, radio announcements, and articles in local newspapers—
during which time clinics, hospitals, and counseling stations
would gear up for the flood of examinations. Persons found af-
flicted would immediately be sent to a hospital for treatment, free
of charge.””

There were many in the German medical community who took
this need for early diagnosis quite seriously. A 1939 article in the
Viennese medical weekly, by the antitobacco misogynist Robert
Hofstitter, argued that all German women over the age of thirty
should be required to undergo a semiannual gynecologic cancer
exam. Hofstitter reported that a nationwide cancer-screening pro-
gram of this sort would require a staff of 5,760 physicians at a cost
of 35 million reichsmarks per year, a significant but tolerable sum.
He also claimed that women who failed to submit to such exams
should be punished for placing an extra financial burden on the
insurance bureaucracy. Women who refused the exams and chose
to “go it alone” were to be awarded only half the normal insur-
ance coverage in the event that they became sick from cancer”®
Hofstétter, I might note, was not particularly astute when it came
to political timing: he joined the Nazi party in August of 1944, only
months before the collapse of Nazi rule in Austria. His party
number—10,078,751—put him near the last in that long line of
infamy.”

Despite general agreement on the need for screening, opinions
differed on the utility of the various techniques to be used. Most
radiologists supported the mass use of X-rays, but there were also
those—notably Fritz Kénig, head of the Reich Anticancer Commit-
tee’s science advisory board—who argued that the value of the
rays had been exaggerated.® There was also a great deal of debate
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over the value of colposcopy for cervical cancer screening. At a
1937 meeting in Berlin, a number of gynecologists suggested that
the device was superfluous, given that the experienced specialist
could identify suspicious cervical changes using only a speculum
and the unaided eye. A more common objection was that proper
use of the device took a great deal of time. The cervix had to be
examined both before and after it was bathed with iodine and ace-
tic acid if precancerous growths were to be detected. In the most
commonly expressed view, the colposcope could be profitably
used in cases already identified as suspicious but was inappropri-
ate for mass screening ®!

Criticisms of this sort may be one reason Hinselmann collabo-
rated with Auschwitz physicians in a project to test how well his
beloved (and much-hyped) colposcope might serve in detecting
cervical cancer at a very early stage. Hinselmann was assisted in
this project by Eduard Wirths, the physician-commandant of
Auschwitz, who had studied gynecology with Hinselmann. Edu-
ard and his brother, Helmut, a gynecologist colleague of Hinsel-
mann'’s in Hamburg-Altona, used the colposcope to collect sam-
ples of cervical tissues from camp inmates, which were then sent
back to Hamburg for examination by Hinselmann and Helmut.®
The exact purpose of the experiments is not yet clear (postwar tes-
timony suggested Helmut was the instigator), but the studies may
have been part of an effort to bolster the reputation of colposcopy
for identifying early-stage cancers. The experimenters may have
caused the deaths of several Auschwitz inmates, since the entire
cervix was generally removed, even in ambiguous cases where
cancer was not obvious, causing not infrequent bleeding or infec-
tion. After the war, a physician formerly imprisoned in the camp
characterized the Hinselmann experiments as equal in brutality to
many of the more notorious experiments at the camp.*

Nazism was supposed to set the world in motion, to redraw the
map of Europe in harmony with the German-imposed “New
World Order.” The spirit of the times was utopian and millenarian,
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This poster promoted early detection of cancer. It

“Stop Cancer Now."

was created by Christopher Denoon in 1938 through the Works Progress

Administration. (Library of Congress)

from her mother, who explained, “Mrs. Belter has had cancer and
her breasts have been removed.” Lasker responded, “What do you

mean? Cut off?” When her mother responded affirmatively, Lasker

thought, “This shouldn’t happen to anybody.”* Ultimately, Mrs. Bel-

ter survived, and the memory encouraged Lasker’s belief that cancer

o6 FROM AWARENESS TO SCREENING

P—

EAR LY MR- Y WATCHWORD

Early Is the Watchword.” This poster taught audiences that early cancer

could be cured. It was cre

ed by Christopher Denoon in 1938 through the

Works Progress Administra ress)

ion. (Library of Con

treatment could be effective.' In an oral interview conducted in 1976,

Lasker still recalled the vividness of her childhood reaction to the

disease: “I'll never forget my anger at hearing about this disease that
caused such suffering and mutilation and my thinking that something

should be done about this.”
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