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Koncept screeningu Wmﬁz

Prirozeny prubéh zhoubného nadorového onemocnéni

Nedetekovatelna I Detekovatelna ! Symptomaticka
choroba | choroba |  choroba .
: : Cas
<
Priklad: Prognéza pacientek interval vyhody
|éCenych se zhoubnym
novotvarem prsu dle stadia SCREENINGOVE’ VYSVETéENII

(perioda 2005-2009)

5-loté relativni » CasnejSi diagndza (nebo dokonce prevence)
Stadium v_ ev_e’re ativni | &1 L4 d z Ik k It v t
preziti (95% IS) » lepsSi prognoza (délka a kvalita zivota)
| 100,0 (99,2-100,0) SNIZENI UMRTNOSTI
» méne invazivni léCba
» Nizsi léCebné naklady

I 89,5 (87,6-91,4)
I 67,1 (62,7-71,3)
\Y 25,1 (20,8-29,8)
Vsechna 86,0 (84,7-87,2)
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Prinosy a rizika screeningu Wmcz

PRINOSY SCREENINGU

» CasnejSi diagndza (nebo dokonce prevence)
» lepSi progndza (délka a kvalita zivota)
RIZIKA SCREENINGU

SNIiZENi UMRTNOSTI
» meéné invazivni [éCba x » faleSné pozitivni vysledek

» Nnizsi IléCebné naklady » kratkodobé obavy
» zbyteCna diagnostika
» overdiagnosis, overtreatment
» zbyteCna diagnostika a IéCba

wvr  wswv s

skutec¢ného pfinosu

Hodnoceni screeningovych programt by mélo cilit na dolozeni pfiznivé bilance
mezi prinosy a riziky (pfi rozumné nakladové efektivité)

Aby byla zachovana prizniva bilance mezi prinosy a riziky,
screening musi byt poskytovan jako organizovany program
s nalezitou kontrolou kvality
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Screeningové programy v Ceské republice

0 DOPORUCENI RADY EU ze dne 2. prosince 2003 o screeningu rakoviny

(2003/878/EC)

O Vyhlaska MZ CR &. 3/2010 Sb. o stanoveni obsahu a asového rozmezi
preventivnich prohlidek

Moo

/.'\ screening

kolorektalniha
karcinomu

)

CE"i{VIX
Y

-
IBA

Program screeningu karcinomu prsu
Zeny ve véku od 45 let
mamografické vysSetfeni jednou za dva roky

Program screeningu kolorektalniho karcinomu

muzi a zeny ve veku od 50 let

50-54 let véku — test na okultni krvaceni jednou ro¢né

od 55 let véku — test na okultni krvaceni jednou za dva roky NEBO
primarni screeningova kolonoskopie jednou za 10 let

Program screeningu karcinomu délozniho hrdla
zeny ve véku od 15 let
cytologické vysSetreni stéru z délozniho hrdla jednou roCné

-
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//ITHM?

Zpracovatel dat a poskytovatel informacni podpory
INSTITUT BIOSTATISTIKY A ANALYZ, MASARYKOVA UNIVERZITA

Monitoring populacnich epidemiologickych dat

* epidemiologie, sledovani cilovych skupin
* evaluace dopadu screeningovych programu

NARODNIi ONKOLOGICKY REGISTR - UZIS

Monitoring screeningového procesu v centrech
ukazatele kvality screeningového procesu na daném centru
detekce zhoubnych nadoru a prekancerdz ve screeningu

ZDRAVOTNICKA ZARIZENi DOPORUCENA PRO SCREENING

Monitoring screeningového programu na zakladé dat PZP
stanoveni dostupnosti screeningu
ukazatele kvality screeningového procesu v populaci
cost-effectiveness screeningovych program

PLATCI ZDRAVOTNI PECE — NARODNI REFERENCNI CENTRUM

| ““ MU
IBA L
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Prinosy a rizika
mamografického screeningu




//ETHM?

Prinosy mamarniho screeningu

e relativni redukce mortality na karcinom prsu o 20% diky pozvani
(z randomizovanych studii, Independent Panel, 2012)

e relativni redukce mortality na karcinom prsu o 25-31% diky pozvani
a 38-48% diky vySetreni (z observacnich studii, EUROSCREEN, 2012)

Rizika mamarniho screeningu
@ zejména tzv. overdiagnosis

e komplikovanéjsi problém, nejasna univerzalni definice, velka metodicka
nejednotnost
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U&innost screeningu karcinomu prsu

Randomizované studie
hodnotici relativni riziko umrti na ca prsu
Independent UK Panel on Breast Cancer Screening, 2012

RR (95% Cl) Weight (%)
New York (1963) — 0.83(070-1.00) 16.9%
Malmo | (1976) - 081(061-107)  95%
Kopparberg (1977) - : 058 (0-45-0-76)  10.7%
Ostergotland (1978) —_— 076 (061-095)  13:0%
Canada 1 (1980) - 097 (074-127)  102%
Canada Il (1980) : o 1.02(078-133)  102%
Stockholm (1981) 073(050-106)  60%
Goteborg (1982) - 075(0-58-0.98) 107%
UK Age Trial (1991) ———t- 083 (0-66-1-04) 12.8%
Overall (P=31.7%, p=0-164) <> 0-80(0-73-0-89)
05 08 125 15
RR (95% C1)

Srovnani umrtnosti u Zzen, kterym byl nabidnut screening karcinomu prsu s témi, kterym ne.
Meta-analyza, po 13 letech ve studiich (dle aktualniho Cochrane Review)

Nabizeny screening v populaci snizuje riziko umrti na karcinom prsu o 20%

mu
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U&innost screeningu karcinomu prsu

Observacni studie Studie pfipadt a kontrol
Broeders et al., 2012 hodnotici odds ratio - umrti na ca prsu
. . (a) Study OR Lower Upper
- Gabe, (2007)° 059 039 084 —
Inmde’n’ce based mc,)rta,llty anu. ((2008)2‘ 046 036 056 . =
hodnotici relativni riziko umrti na ca prsu Otto, (2012)" 045 04 054 E =
Van Schoor, (2011)* 035 012 064 —_—
Paap, (2010)* 03 01 0863 —
(a) study RR Lower Upper Aligood, (2008)* 035032 05 -8~
Hakama, (1997)* 076 053 109 Fielder, (2004)™ 062 049 082 e —

Sarkeala, (2008/* 072 051 097 Summary (random) 046 04 054 &>
Paci, (2002)“ 081084 101

Kalager, (2010)*' 088 073 105
Ascunce, (2007)® 058 044 075

SOSSEG, (2006)* 073 069 077 a
Summary (random) 075 0.69 0.1 &

’ L L ¥ Al L L}

vysetiené vs. nevysetiené 0 02 04 06 08 1 12
Odds ratio (Crude)

Olsen, (2005)* 075 063 089 e —

—r—— T —— (b) Study OR Lower Upper
2 2 0 02 04 08 08 1 12 Gabe, (2007)® 065 039 109 S —
pozvane vs. nepozvane Risk ratio (ITT) Puliti, (2008)° 055 036 085 e
Otto, (2012)* 051 04 0866 -
Van Schoor, (2011)* 028 012 086 Y
(b) sStudy RR Lower Upper Paap, (2010)* 024 01 058 ——
Hakama, (1997)* 071 045 113 e Aligood, (2008)* 052 032 084 ——
Olsen, (2005) 06305 079 .- Fielder, (2004) 075 049 114 —_
Sarkeala, (2008)* 065 041 105 _—
Paci, (2002)“ 058 028 122 mary ! e
xigger. (2010¢' 082 062 11 _— Susmay fandany. (082042 088 TR ., < ST U
SONEG. (o6 052052 061 W vySetfené vs. nevySetfené ¢ o7 00 s ke L
(korekce na vybérové zkresleni) R0 Cenns
Summary (random) 062 056 069 &
Vyéet‘fené VS. nevyéet‘fené 0 02 04 06 08 1 12 (c) Study OR Lower Upper
Risk ratio (PP) Gabe, (2007)® 087 072 106 —a—
Puliti, (2008) 072 056 093 ——
’ Otto, (2012)" 065 056 077 -
~ i 1711 171 Van Schoor, (2011)"* 047 03 074 ——
Ucast na screeningu snlzu1e°r|2|ko iy oAl o
( 1 i Aligood, (2008)* 065 048 088 —_——
\l;ﬂl'l(;‘tl n:hkgr(.:mon) pl'S’UkOt 38% tudii Fielder, (2004)% 096 073 127 B
1ani mozZno ZI e Z I
a ) O a, y_Je © Ov S,a pouze _esu Summary (random) 0869 057 083 <@
spojujicich udaje o prodélaném screeningu se ) e
. Viv: v s p ozvané vs. nepozvané o 02 0& 08 08 1 12
zaznamem o pficiné umrti! P P Odds ratio (ITT)
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Odhady overdiagnosis ze systematickych prehledu

A B C D . ” v
Malmo lages 55-60years 117% (82/698)  105% (82/780)  187%(82/438)  291%(82/282) ‘ Z random lZOVﬁnyCh studii:
Canadal 141%(82/581)  124%(82/663)  227%(82/361)  294%(82/279) Y = i i

Canadall 107% (67/626) 97%(67/693)  160%(67/420)  19-8%(67/338) 1 1 /0 (Z oce k - INCI d en ce)
Numbers of excess cancers are expressed as a percentage of different denominators. Asexcess cancers as a proportion

of cancers diagnosed over whole follow-up period in d Beexcess cancers as a proportion of cancers
diagnosed over whole follow-up period in women invited for screening, C=excess cancers as a proportion of cancers
diagnosed during «reening period in invited for screening. Deexc; as a propostion of cancers
detected by screening in women invited for screening. O Only invasive W In sty and invasive
Table 4: Estimates of overdiagnosis in randomised trials without systematic end-of-trial screening of the - 200 B
control group, according to four calculation methods Q 15 :c
50% s |
Zdroj: Independent Panel, 2012 a " Qs
0% Q 15¢
Q
- ., 1% m
Z observacnich studii: e o
1-10% (z o€ek. incidence) "
e r r - - m
pri spravné adjustaci
0% | w2 a u
. " B -
' ) » O = 4
Adjusted estimates Not adequately adjusted estimates

Ineds

:ml Overd is es clossfied ding o 0 p /b of both the od The numb the related
o.Nw:(‘TFahpcp-byJanumddu'w pored the pooled esimate for £40-74 yeors [20%) cakeulated by Jonsson
Nmu'.ﬁlmfuthm Martinez-Alonso ef al.,' we reporied the estimate of the cohort of women bom in 1950 considerod by the
outhors selves 1o be the bedt estimate (personal communication)

Zdroj: EUROSCREEN, 2012

MU
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Vazeni prinosu a rizik screeningového programu

Pfinosy

O snizeni umrtnosti na rakovinu prsu

O prilezitost k vice konzervativni 1é€bé

O zlepSeni povédomi, standardizace a zlepSeni kvality diagnostiky a IeéCby
Rizika

O over-diagnosis

O diagndza takoveho nadoru, ktery by bez screeningu nebyl béhem Zivota Zeny
diagnostikovan

O faleSné pozitivni vysledky
O dopliujici vySetfeni po screeningu u zen bez onemocnéni

Independent UK Panel on Breast Cancer Screening, 2012 EUROSCREEN, 2012
Policy recommendations CONCLUSIONS
The Panel concludes that the UK breast screening A comprehensive review of European studies of service
programmes confer signiﬁcant benefit and should screening  shows  that  population-based  mammographic
continue. For each woman, the choice is clear. On the screening is contributing to the reduction in breast cancer

mortality in the EU, achieving a mortality benefit at least
as great as that observed in the RCTs. Furthermore, the esti-
mated number of breast cancer deaths avoided by screening

positive side, screening confers a reduction in the risk
of mortality from breast cancer because of early

detection and treatment. On the negative side, is the clearly exceeds the estimated number of cases ol over-
knowledge that she has perhaps a 1% chance of having diagnosis. These results are intended 1o help a woman
a cancer diagnosed and treated that would never have who is invited 1o screening 1o make an informed personal
caused problems if she had not been screened. choice about the possible outcomes and the implications of

participating in screening.

mu
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Zavery ¢lanku Bleyera a Welche mm&z

The NEW ENGLAND JOURNAL «f MEDICINE :mhw?mlnmt'wwmm.mmwvm“m“m
Women Affected
“ ORIGINAL ARTICLE ” ) ) Wtﬁeﬂl_ﬂ.
Variable nnual Breagl.Cancer Incidence Decadesi
Before Three
Effect of Three Decades of Screening gy oy peeniorgd B
Mammography on Breast-Cancer Incidence estimated
number of cases per 100,000 women number of women
Archie Bleyer, M.D., and H. Gilbert Weich, M.D,, M.P.H Increase in cases of early-stage breast cancer
oCiIs 7 56 50 573,000
Locahzed disease 105 178 72 1,012,000
Total 112 234 122 1,585,000
Decrease in cases of late-stage breast cancer
Regional disease 85 78 -8% 59,000
Distant disease 17 17 of 8,000
Total 102 94 -8 67,000

* DCIS denotes ductal carcinoma in situ.

T These data exclude excess cases associated with hormone-replacement therapy.

1 Because of rounding. the absolute change appears to be inconsistent with the subtracted values for annual breast-
cancer incidence. See Table S1 in the Supplementary Appendix for precise values.

ZAVE RY é L AN KU § Without rounding, the absolute change is -0.3.

e vyrazna overdiagnosis
(abstrakt hovofi o tfetiné, analyza neurcitosti pfipousti 22-36%)

@ jen mirné snizeni incidence pokrocCilych stadii
Jednoduchy komentar:

¢ Clanek (jednoducha modelovaci studie) pracuje s velmi silnymi
neovéfitelnymi pfedpoklady o rustu incidence

mu
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Point: The New England Journal of Medicine
Article Suggesting Overdiagnosis From
Mammography Screening Is Scientifically
Incorrect and Should Be Withdrawn

Daniel B. Kopans, MD

overdiagnosis neni jen dusledkem mamografie — tyka se i hmatnych lezi

v literatufe neni vérohodné popsan pfipad spontanné regredujiciho invazivniho karcinomu prsu — z
pohledu Iékafe se nezda, Ze by se jednalo o vyrazné Casty fenomén

¢lanek micha DCIS a invazivni nadory

¢lanek neobsahuje individualni data pacientl (ekologicky bias) — zcela zavisi
na predpokladech

e kratké obdobi 76-78 jako zaklad

¢ odhad narlstu incidence o 0,25% roc¢né, byl ale publikovan i ¢tyfnasobek této hodnoty
po této extrapolaci by bylo nadort ve skuteénosti méné (mozna dusledek [éCby DCIS)

e screening muZe fungovat i bez stage-shiftu (zmenseni v ramci stadia)
e interpretace poklesu pokroc€ilych stadii pomiji narast (pokles by byl o 26, ne o 8)

MU
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Odlisnost situace v CR a v USA
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L
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DCIS detection per 1000
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1
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Invasive breast cancer detection per 1000

Fig. 2. Detection rate of invasive breast cancer versus detection rate of ductal carcinoma in situ (DCIS) both per 1000 women aged 50-69 years.

Lynge a kol., Eur J Cancer 2013

MU
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Indikator kvality:
podil karcinomu bez metastaz
v regionalnich miznich uzlinach




European guidelines Wm&z

Summary table of key performance indicators

18. Proportion of invasive screen-detected cancers
that are node-negativel'3
e initial screening examinations NA > 70%
* subsequent-regular screening examinations 75% > 75%

6b.4.8.4 Lymph node stage

All lymph nodes must be examined histologically, as noted above in the macroscopic examination
section. Please record data from axillary nodes separate from nodes from other sites.

Record as positive only lymph nodes that contain micrometastases or larger (see below). If only
isolated tumour cells are identified, they can be mentioned under additional comments, and
should be recorded in the appropriate pNO category. If no lymph nodes are sent for
histopathological assessment, the number of all nodes received should be 0. Any non-axillary
lymph nodes (including intramammary nodes), whether removed by sentinel node biopsy or any
other means should be included under other nodes. The removal of non-axillary sentinel nodes
can be mentioned under additional comments. Extracapsular involvement can also be recorded
under additional comments.

. Micrometastasis

The current pTNM definition is recommended: Micrometastasis is defined as one or more
deposits of metastatic carcinoma within the lymph node more than 0.2 mm in size but none of
which are larger than 2 mm in greatest dimension.

mu
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Vyvoj v diagnostice zvysuje podil nadoru prsu

Acta Oncologica, 2008; 47: 239-247 informa
Teathae

ORIGINAL ARTICLE

Does the introduction of sentinel node biopsy increase the number of
node positive patients with early breast cancer? A population based
study form the Danish Breast Cancer Cooperative Group

Abstract

Background. The validation series of sentinel lymph node biopsy (SLNB) in the treatment of breast cancer have shown that
10-20% more lymph node metastases are detected. However, their impact has never been studied in populations where the
method has been fully implemented. In a population-based setting, the objective of the current study was to estimate the
increased risk of metastases after introduction of the sentinel lymph node biopsy technique. Methods. We identified all new
breast cancer patients in three different counties in two time periods (1996-1997 and 2002-2003). The study cohort was
comprised of 2 932 patients. The main outcome was the frequency of patients with metastases. The frequencies of patients
with metastases were compared as well as adjusted (using a multivariate logistic regression) and unadjusted odds-ratio for
detecting lymph node metastases. Results. In counties where sentinel lymph node biopsy was implemented, the frequency of
patients with lymph node metastases increased significantly 7.3% (95% CI: 1.0-13.7%) and 13.3% (95% CI: 7.3-19.3%),

respectively. In the county without sentinel lymph node biopsy, an insignificant increase of 6.9% (-0.1-13.9%) in the
frequency of patients with metastases was seen. The adjusted odds- ratio for detecting lymph node metastases was 1.41
(1.07-1.87) and 1.70 (1.30-2.23) in the counties with SLNB. Conclusion. The frequency of patients with metastases
increased significantly in counties where sentinel lymph node biopsy was implemented.

mu
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Tento vyvoj zohlednén v TNM

TNM klasifikace zhoubnych novotvart — 6. vydani

pNImi  mikrometastazy (vétsi nez 0,2 mm, ne vSak vétsi nez 2 mm

v nejvetsim rozmeru)
Stadium 0 Tis NO MO
Stadium I TV NO MO
Stadium ITA TO N1 MO
T1? N1 MO
T2 NO MO
Stadium I1B 12 N1 MO
3 NO MO

TNM klasifikace zhoubnych novotvaru — 7. vydani

pNImi  mikrometastazy (vétsi nez 0,2 mm, a/nebo vice nez 200 bunék,
ne vsak vétsi nez 2,0 mm v nejvetSim rozméru)

Stadium 0 Tis NO MO
Stadium IA T19Y NO MO
Stadium IB TO. T1 Y N1mi MO
Stadium I1A T0'T1.Y NI MO

T2 NO MO
Stadium I1B T2 N1 MO

T3 NO MO

ml_ Vytvofil Institut biostatistiky a analyz, Masarykova univerzita @
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Hodnota indikatoru v centrech
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Centra mamografického screeningu
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Casovy vyvoj

100% 7 - —— —— §
X
80% -
E B A :
o
60% - o
=
+
40% - S
S
20% { ~ 1 =
- =
0% T T T T 1 5.
2008 2009 2010 2011 2012
2008 | 2009 | 2010 | 2011 | 2012
Pocet
hodnot 64 62 65 66 67
(center)
Primér (68,8%|70,3%(70,5%|68,5%|69,7%
Median (70,5%|73,0%(71,4%|68,4%|72,7%

Limit spliiuje 39 ze 67 center (58 %)
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Hodnota indikatoru v centrech Casovy vyvoj
o
100% o o 100% - — =
] ”’ V'S ¢ b
90% | e . 80% -
1 ’%““'W s ° n >
80% T oo o o o 60% A 5
] % ® * * * S
70% 1—* 2 2 AR = & 40° ;
» IR R 0% g
j ¢ . “‘2‘* * 2
60% - Rog ¥ 20% - <
f . . % T =
50% 7 L 2 0% T T T T 1 5
] 2008 2009 2010 2011 2012
40% - * o
¢ ° 2008 | 2009 | 2010 | 2011 | 2012
30% - Pocet
hodnot 64 62 65 66 67
20% - o (center)
10 1| & rok 2012 S | Promer |71,8%|73,0%|73,8%|71,1%|72,5%
° 1| & rok 2011 Median |73,3%|76,7%|75,7%|71,4%]|76,3%
0% -

Centra mamografického screeningu Limit spliiuje 42 ze 67 center (63 %)
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Hodnota indikatoru v centrech
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Casovy vyvoj

100% - —— §
b
80% -
il
60% - o
=
+
40% - z
=
20% - A1 <
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0% T T T T 1 5.
2008 2009 2010 2011 2012
2008 | 2009 | 2010 | 2011 | 2012
Pocet

hodnot 64 62 65 66 67

(center)

Pramér (71,8%|73,0%(73,8%|71,1%|72,5%

Median (73,3%|76,7%|75,7%|71,4%|76,3%

Limit spliiuje 58 ze 67 center (87 %)
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Standardizace indikatoru kvality
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Zavadéjici faktory pri vypoctu indikatoru kvality

0 kazda proménna, jejiz zastoupeni v souboru vysetreni se lisi
v jednotlivych letech (nebo napr. v jednotlivych centrech) a ktera
ovliviiuje vyslednou hodnotu indikatoru

0 ve screeningu nejc¢astéji uvadény vék a poradi pri vysSetieni

O pro nezkresleny vypocet je mozné vyuzit STANDARDIZACI

O napfr. pro detekéni miru:
O vybereme referenéni obdobi, ve kterém vypocitame detekéni miry dle
véku a poradi vySetreni
O tyto miry aplikujeme na populaéni strukturu ve zkoumaném obdobi

(Kolik nadort by bylo nalezeno, pokud by detekce byla stejné
uspésna jako v referenénim obdobi?)

O skute¢nou hodnotu srovname s ,,o¢ekavanou” — vysledny index
ukazuje, o kolik vice nebo méné jsme byli uspésni

..j Vytvoril Institut biostatistiky a analyz, Masarykova univerzita W



Podil doplaujicich vysetreni - dle véku/poradi vysetreni
(vékova skupina 45+ let, 590 776 vySetfeni v roce 2012)

30% -
B Prvni screeningové vysetfeni Zeny v daném centru
c 25% I Dalsi screeningové vysetieni Zeny v daném centru
(] o/ |
= 25%
o
£
> 20% -
L
9
:g 15% -
=)
-
S 10%-
©
8 5%
o
0% -
45-49 50-54 55-59 60-64 65-69 70-74 75+
Vékova skupina
—- Ukazatel je vyrazné zavisly na véeku a poradi vysetreni

{ﬁ} Dopliujici vySetreni jsou ¢astéjsi u mladsich zen pfi prvnich vysetienich



Detekéni mira - dle veku/poradi vysetreni
(vékova skupina 45+ let, 590 776 vySetfeni v roce 2012)
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Vyvoj zastoupeni prvnich/dalsich screeningovych vysetreni
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Vék klientek pri vysetreni - €asovy vyvoj
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Vyvoj standardizovaného ukazatele - detekcni mira
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Hamac:

e screening karcinomu prsu je uéinny pfi snizovani umrtnosti na
karcinom prsu, jeho prinosy znatelné prevazuji mozna rizika

« Cesky program screeningu karcinomu prsu je nabizen jako
organizovany, ktery umoznuje garantovat vysokou kvalitu
screeningu a diagnostiky

» v poslednich letech se diky modernim diagnostickym metodam
zvySuje podil pacientek s nalezem (mikro)metastaz v regionalnich
miznich uzlinach, coz komplikuje interpretaci pfislusného indikatoru
kvality

 interpretaci indikatort kvality usnadnuje standardizace, ktera slouzi
k odstranéni vlivu zmény v rozdéleni véku a poradi vySetreni

..—M Vytvoril Institut biostatistiky a analyz, Masarykova univerzita W
18a y yz, y t!}



PODEKOVANI / fame.c:

e Poskytovatelé epidemiologickych a administrativnich dat

NARODNI
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e DoporucCena centra mamografického screeningu
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