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"Negative" ecologic study
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"Positive" ecologic study
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Research | Children’s Health

Childhood Leukemia in the Vicinity of the Geesthacht Nuclear
Establishments near Hamburg, Germany

Wolfgang Hoffmann,” Claudia Terschueren,’ and David B. Richardson?

Institute for Community Medicine, Section Epidemiology of Health Care and Community Health, Ernst-Moritz-Arndt University of
Greifswald, Greifswald, Germany; 2Department of Epidemiology, School of Public Health, University of North Carolina, Chapel Hill,

North Carolina, USA

Table 2. Observed and expected numbers of child-
hood leukemia cases by calendar year in the 5-km =
study region located in the Elbmarsch, Germany .7
(1990-2005). ~
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six counties surrounding the study region as the referent.
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Table 3. SIRs for childhood leukemia (< 15 years of age) and observed numbers of cases in two categories of
calendar time (1990-1998 and 1999-2005) and three categories of attained age (0-4, 5-9, and 10-14 years).

Age 1990-1998 19992005 Total (1990-2005)
(years) Obs Exp  SIR 95%Cl  Obs Exp  SIR 95% Cl  Obs  Exp /sm\ 95% Cl

0-4 6 111 539 1981172 4 092 433 1.18-11.09 | 10 204 | 491 |\ 2.35-9.03
5-9 2 063 320 039115 0 05 — — 2 1471 171 )0.21-6.16
10-14 1 038 261 007-145% 1 041 243 0.06-13.53 2 079\ 252 |/ 0.30-9.09
Total 9 212 474 1.94-8.05 b 188 266 0.86-6.20 14 400 \3.50/ 191-5.87

N’
Abbreviations: Exp, expected number of cases, derived using German national annual age-specific leukemia incidence

rates; Obs, observed number of leukemia cases.

© ICM-EMAU 2010



Meta-analysis of standardized incidence and mortality rates
of childhood leukaemia in proximity to nuclear facilities

BAKER P.J. & HOEL D.G. (2007) European Journal of Cancer Care 16, 355-363

Criteria for inclusion :

B W

o

a study examining leukaemia
study must have at least one age category less than 26
study must differentiate between leukaemia and lymphoma

study must indicate geographical zones in which cases or deaths
occurred

study must include at least two of the following three variables:
observed, expected, or end point [standardized incidence or
mortality rate (SIR/SMR)] for individual nuclear sites]

If a site has zero observed cases or deaths, it is considered 0.01 in
calculations

17 / 37 studies eligible

136 nuclear sites in nine countries (USA, Canada, Britain, Japan,
France, Spain and Germany)

© ICM-EMAU 2010
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Table 6. Incidence meta-rates for childhood lenkaemia in proximity to nuclear facilities by age group and geographic zone

Fixed effects Random effects
Age group Geographic zone Rate 95% CI Rate 95% CI
0-g All 1.25 (1.13, 1.38) 1.24 (1.12, 1.38]
0-9 <16 km 1.23 (1.07, 1.40) 1.22 (1.05, 1.41)
0-25 All 1.12 (1.06, 1.18) 1.12 (1.06, 1.18)
0-25 <16 km 1.11 (1.03, 1.18) 1.10 (1.03, 1.19)

< 16 km zones, incidence meta rates
e age 0- 9: 22% increased
» age 0-25: 10% increased

0-9 all 0-9; <16 0-25all 0-25; <16
km km

Ref.: BAKER P.J. & HOEL D.G. (2007) European Journal of Cancer Care 16, p. 359 © ICM-EMAU 2010
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Discussion :

« 1st meta-analysis on this topic

e consistent increase in childhood leukeamia near nuclear facilities,

e some, but not all studies: evidence for increasing SIR after start of
NPP operation

* no indication for major publication bias

* nuclear reactors from Sweden, Israel, China, former Soviet Union not
represented

* no support for a hypothesis to explain the excess

Conclusion:

“...Itis important to note that there are many questions still to be answered....”
Ref 2. : BAKER P.J. & HOEL D.G. (2007) European Journal of Cancer Care 16, p. 361

© ICM-EMAU 2010



Cancer Causes and Control, 3, 255-263

Incidence ot childhood
malignancies in the vicinity «
West German nuclear powes
plants

Jorg Michaelis, Birgit Keller, Giinter Haaf, and Peter I

(Received 23 January 1992; accepted 29 January 1992)

The incidence of childhood malignancies in 20 areas surroundin;
with the incidence in matched control regions. The study is based o
the Federal Republic of Germany and includes 1,610 cases which v
1980 to 1990. The relative risk (RR) was 0.97 for all malignancies
within a 15 km radius of an installation. Increased RR was observ
five years of age and for lymphomas, especially in regions close to
ation before 1970. Most of this increase was attributable to an u
regions which could not be explained by analyzing possible con{
regions, a comparable and even more pronounced increase of Rl
power plants have been projected.

Cancer near nuclear installations

STUDY REGIONS

|
|
|
|
|
|
|
|
|

Matched control regions

Regions of planned
installations

Figure 1. Location of the regions defined around nuclear installations in West Germany with
matched control regions and areas around projected installations.

255

Cancer Causes and Control. Vol 3. 1992
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Cancer Causes and Control, 1998, 9, pp. 529-533 Exte N ded Stu dy tl me: 199 1 - 1995
SHORT REPORT

Exploratory results not reproduced

An extended study on childhood RR=0.99 (0.91-1.07) (all malignancies)

malignancies in the vicinity of 1,00 (0.87-1.16) (acute leukemias)
German nuclear power plants

Incidence rates are not increased...
...no further investigations (...) necessary.

Peter Kaatsch, Uwe Kaletsch, Rolf Meinert, and Jorg Michaelis
(Received 5 March 1998; accepted in revised form 30 July 1998)

Objectives: The study was performed to validate exploratory results obtained in a former study on the incidence
rates of childhood malignancies in the vicinity of German nuclear power plants and to evaluate the
confirmatory results of this previous study.

Methods: Incidence rates near German nuclear installations were compared to rates in control regions based on
the German Childhood Cancer Registry.

Results: No exploratory result could be reproduced. This is also true for children with acute leukemia younger
than 5 years who were living within a 5 km radius of an installation: an observed relative risk (RR) of 1.39 was
not significantly increased (95 percent confidence interval CI: 0.69-2.57). Former confirmatory results could be
confirmed again. A pooled analysis of both studies based on 2390 cases resulted in RR of 0.99 for all malignancies
(CI: 0.91-1.07) and of 1.00 for acute leukemias (CI: 0.87-1.16) (children younger than 15 years of age living within
a 15 km radius).

Conclusions: Results did not show significantly increased incidence rates for any subgroup with previously
significant exploratory results. Therefore, it appears to be most likely that the previous results were just due to
chance. Evaluating the previously confirmatory results with the combined data from the two study periods
reassures that ll'll’..ldl’..l'll’..l’.. rates are not increased in children younger than 15 years who are living within a 15 km
radius, either for all malignancies or for acute leukemias. We l’..()l'll’..]lldl’.. that at present, in Ccrlnqll\ no further
investigations of this kmd are necessary. Cancer Causes and Control 1998, 9, 529-533

Key words: Cancer, cancer registry, children, nuclear power plants, risk assessment.

© ICM-EMAU 2010



Childhood Cancer in the
Vicinity of German Nuclear
Power Plants

Alfred Kérblein, PhD, Wolfgang Hoffmann, MD, MPHTT

An epidemiologic stuc | Table 5: Early childhood leukemias (0-4 years, 0-5 km region)

in childhood cancer r
The conclusions of thi

. o] E 0O(C) E(C) BR p-value’
lobbyists as proof of
ibsiion. Ak raaalynls ol (NPP) (NPP)
cant increase of childl
tion is restricted to co all facilities 31 21.4 174 1794 1.49 0.029
;:‘:dif";:‘:;::i: child [ 15 NPP sites 24 13.3 103 100.0 1.76 0.012
e . BWRs 13 6.3 62 55.4 1.86 0.038
leukemia cluster, is ex PWRSs 11 20 a1 44 6 1 71 0.087
other facilities 7 8.1 71 79.4 0.96 0.594
NPPs-
Kriummel 19 12 101 95.3 1.49 0.077
BWRs-
Krimmel 8 o 60 50 1.33 0.276

O = observed cases; E = expected cases; NPFP = study area around
nuclear power plants, C = control area; HR = relative risk
1. one-sided p-value

© ICM-EMAU 2010
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Vorhaben StSCh 4334: : Leukaemia in young children living in the vicinity of German nuclear
Epidemiologische Studie zu Kinderkrebs in der . power plants

Peter Kaatsch®, Claudia Spix, Renate Schulze-Rath, Sven Schmiedel and Maria Blettner

Institwte for Medical Biostatistics, Epidemiology and Informatics, German Childhood Cancer Registry,
Obere Zahibacher Strasse 69, 55131 Mainz Germany

Umgebung von Kernkraftwerken (KiKK-Studie)

Zusammenfassung/Summary

EUROPEAN JOURNAL OF CANCER XXX (2007) XXX-XXX

o ava-ilabie at \_.vww sci_enced_irect com B

Peter Kaatsch

Claudia Spix

Sven Schmiedel
Renate Schulze-Rath
Andreas Mergenthaler

Haniaifictiner Case—control study on childhood cancer in the vicinity
of nuclear power plants in Germany 1980-2003

ey - ScsersceDfrect

E1SEVIER European J. Cancer 44(2008) 275-284

Im Auftrag des Bundesministeriums fiir Umwelt, Naturschut
Reaktorsicherheit und des Bundesamtes fiir Strahlenschutzigpn Spix™’, Svuen Schmiedel®, Peter Kaatsch®, Renate Schulze-Rath®, Maria Blettnert

3German Childhood Cancer Registry, Institute for Medical Biostatistics, Epidemiology and Informatics, University Mainz,
55101 Mainz, Germany
@bmstitute for Medical Biostatistics, Epidemiology and Informatics, University Mainz, 55101 Mainz, Germany

\ “ARTICLE INFO ABSTRACT

Bundesamt fir Stra

(‘] an. 2008) Article history The 1984 Windscale study raised concern about a possible association between living in the
Received 31 July 2007 vicinity af nuclear power plants and childhood cancer No such effect for all cancers was
Received in revised seen in ecological studies in Germany (1980-1995) Results from exploratory analyses led



Epidemiological Study on Childhood Cancer in the
Vicinity of Nuclear Power Plants (KiKK-Study), 2003 — 2007

Funding: Federal Office for Radiation Protection (BfS)

Commissioned to: German Childhood Cancer Register Mainz

Primary hypothesis: cancer incidence in children under 5 yrs
associated with proximity to nuclear power plants
In monotonic descending relation

Design: ,Ecologic* case control study
Two parts:
1) case control study without case or control contact
2) standardized interviews (CATI) with subgroup of Part 1)
all cases with leukemia, lymphoma, CNS tumor and 1st Dx 1993-2003;
and their matched controls
—> to assess confounding by other known risk factors

© ICM-EMAU 2010



Epidemiological Study on Childhood Cancer in the
Vicinity of Nuclear Power Plants (KiKK-Study), 2003 — 2007

Methods
e 1st incidence of cancer in 0-5 year old children in Germany

* inclusion of commercial NPP with > “trivial” time of operation (N=15)

e study regions comprise 3 counties each:
1) county of NPP site
2) adjacent county with closest distance to NPP site
3) adjacent county east of NPP site

ecases: all children with incident cancers:
- ALL, ANLL, CNS tumors incl. medulloblastoma, embryonal tumors excl.
medulloblastoma
- diagnosed with cancer between Jan. 1st, 1980 and Dec. 31st, 2003
- under 5 years of age at the time of 1st Dx
- living In one of the study regions at time of 1st Dx

- reported to the German Childhood Cancer Registry (N= 1.592 cases)

scontrols: random selection of 3/ 6 controls per case from popul. registries
- matched by sex, age (to month of birth), study region
(N=4.735 controls) © ICM-EMAU 2010



e, oo Epidemiological Study on Childhood
5 | Cancer in the

Vicinity of Nuclear Power Plants
(KIKK-Study), 2003 — 2007

K ritmmel

Relevant periods of operation

Sundremmingen
Isar
Philippsburg
Neckarwestheim

o
Obrigheim
" 9 Grafenrheinfeld Biblis

Srafenrheinfeld
Wiirgassen
Srohnde
Emsland
Lingen
Unterweser

_ Ubrstade

\_\ Kritmmel

" .. Brokdorf

“7 .Brunsbittel

3

T T T T T I T 1 T 1 T 1 1
. 80 82 84 86 88 90 92 94 9 98 00 02 04
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_ I studien- [ Kein
Meckarwestheim zeitraum Studienzeitraum

Legende Gundremmingen
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Tabelle 3.14: Falle und Kontrollen nach Abstandskategorien

Abbildung 3.3:  Raumliche Lage der Falle (Abstand Wohnung zum néachstgelegenen Kernkraftwerk)
genen Kernkraftwerk, darg Diagnose 1980-2003, alle Erkrankungen
Diagnose 1980-2003, alle
Auswertedatensatz, 1592 | Falle Kontrollen
50 Abstand absolut % absolut %
i unter 5km 77 4.8 148 3.1
‘;]% 5km bis unter 10km 158 9.9 464 9.8
40 o © 10km bis unter 20km 523 32.9 1.589 33.6
® &% 20km bis unter 30km 403 25,3 1.181 249
20 o n 30km bis unter 40km 225 141 726 15,3
. = . 40km bis unter 50km 137 8.6 371 7.8
(oo %, T Ab50km 69 4.3 256 54
20 ° : %éo&@;g“ 2+ Gesamt 1.592 100,0 4735 100,0

% &?ﬁow &% q 17 HJ I_I

£
g’ 10 Tabelle 3. 16 Geschatzte Odds Ratios (OR) fur ausgewahlte Abstande
g (abgeleitet aus der Regressions-Kurve aus Modell (6), Tabelle 3.15)
i Untere eins. 95%-Konfi-
2 O OR denzgrenze
o Vergleichskategorie: AuRerhalb der
3-10° Studienregion (Abstandsmal? = 0 1 -
= per Definition)
2 S5km 1,27 1,10
£-20 10km 1,13 1,05
20km 1,06 1,02
30 30km 1,04 1,02
40km 1,03 1,01
: 50km 1,02 1,01
40 e e a3 T 0 o
. Ao 2.5 8°° ¢ 75
. bs * c 5.0
-50| ||q||1| 29
-50 -40 -30 -20 -10 0 10 20 L

. . 0O 5 10 15 20 25 20 35 40 45 50 55 60 65 70 V5 80 85 90 85100
Abstand West-Ost- RlChtung in km Abstand von Fallen und Kontollen zum zugehidrigen Leistungsreaktor in km



Epidemiological Study on Childhood Cancer in the
Vicinity of Nuclear Power Plants (KiKK-Study), 2003 — 2007

» exposure: individual distance of the residence to nearest study NPP (chimney
position) at the day of 1st Dx (cases), on corresponding reference date (controls)

o Statistical approach: a priori model: Conditional logistic regression model with

log(ORI(r))=Br™" ;r=radius [km]

TABLE HF - ESTIMATED PARAMETERS FROM THE CONDITIONAL LOGISTIC
REGRESSION MODEL WITH CONTINUQOUS EXPOSURE (L/DISTANCE IN KM)

FOR LEUKAEMIA AND SUBTYPES (UNDER 5 YEARS OF AGE) e
E Diagnostic group B glj'ﬂ:f:'}_‘ C{ﬁ)ﬂ Cn{z}:};ﬂ]s -
{ All leukaemias 175 065 593 1766

.4 Acute lymphoid 1.63 039 512 1523

Eir leukaemias

¥ Acute non-lymphocytic 199 —041 75 225

o leukaemias

E 3, regression coefficient; 93%-CL, one-sided 95% confidence limit. B




Epidemiological Study on Childhood Cancer in the
Vicinity of Nuclear Power Plants (KiKK-Study), 2003 — 2007
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Figure 2:

Estimated dose response curve for leukaemia (upper curve) based on conditional logistic
regression model (593 cases, 1766 matched controls, distance axis cut off at 50 km).
Lower curve: estimated lower one sided 95% confidence band.

Dotted lines: categorical results for inner 5- and 10-km zone.
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Epidemiological Study on Childhood Cancer in the
Vicinity of Nuclear Power Plants (KiKK-Study), 2003 — 2007

Sensitivity analysis
» Exclusion of communities, who did not provide controls and/or controls‘ addresses (16%)
 Restriction to controls, whose addresses at time of 1st Dx of index case could
be manually checked (45%)
* repeating analysis with one NPP site left out (for all sites)
—> Biases small, if any.

Check for confounding

Geschatzter
Vergleichs- Regressions-
Block intervall parameter Falle Kontrollen /Bewertun
1 Soziale Schicht  [-0,81: 1,93] 0,50 251 487 / Kein CIE \
ét(éf”s:g;‘;hoz)mon 0,81 1,93] 0,87 251 487 | Kein CIE
condereld HL . [0.81;1,99) 0,61 251 487 | Kein CIE
4 Immunologische 4 g4. 4 g3 0,51 251 487 | Kein CIE

Situation des Kindes
5 Sonstiges [-0,81; 1,93] 0.05 251 487 Kein CIE

*) incl. ambient pesticide exposure; X-ray exposure (child, mother; diagn., therap.); feXility treatpient,
infections, medical drugs during pregnancy; hair dye; etc.



Popuation mixing ? Net migration in NPP regions with respect to year of 1st. criticality
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Conclusions of the KiKK-Study

Statistically significant association between the distance of the home to
the nearest NPP at the time of diagnosis and the risk of developing
cancer (predominantly leukaemia) before the 5th birthday.

Age group and disease entities plausible (under radiation hypothesis)
Strong dose-response relation with distance
Consistent with previous observations in Germany and other countries

Association consistent over time, not due to effect of specific site, no
evidence for systematic bias due to non-compliance, missing
addresses etc.

No evidence for relevant confounding due to any other known risk
factor for childhood cancer

© ICM-EMAU 2010



Conclusions of the KiKK-Study - international

“...The result was not to be expected under current radiation-epidemiological
knowledge. Considering that there is no evidence of relevant accidents and that
possible confounders could not be identified, the observed positive distance trend

remains unexplained.”
Kaatsch P. et al.: Leukaemia in young children living in the vicinity of German nuclear power plants. Int. J.

Cancer: 1220, p.725

“... This observation is (...) unexpected given the observed levels of radiation®
...We cannot exclude the possibility that the effect is the result of uncontrolled

confounding or pure chance.”
Spix C.et al.: Case- Control study on childhood cancer in the vicinity of nuclear power plants in Germany

1980-2003, European Journal of Cancer , 44, (2008), p. 282

© ICM-EMAU 2010



Conclusions of the KiKK-Study (national)

Schlussfolgerung

() , kann aufgrund
des aktuellen strahlenbiologischen und -epidemiologischen Wissens die von deut-
schen Kernkraftwerken im Normalbetrieb emittierte ionisierende Strahlung grundséatz-
lich nicht als Ursache interpretiert werden. Ob Confounder, Selektion oder Zufall bei
dem beobachteten Abstandstrend eine Rolle spielen, kann mit dieser Studie nicht

abschlie’end geklart werden.
Final Report, Jan. 2008, p XI

,... based on current radiobiologic and —epidemiologic knowledge,
the ionising radiation emitted from German NPP in normal operation
can not be interpreted as a cause on fundamental grounds. Whether
confounding, selection, or chance play a role in the observed distance
trend cannot be conclusively established with this study.

(Translation: W.Hoffmann)
© ICM-EMAU 2010
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KERNKRAFT-STUDIE

ywHaufung der Leukamiefalle ist entweder
z_uﬁillig oder hat andere Ursachen_“_

Diie Ling L amater der Lot D die W bafler dis Do

Standort der Atomkraftwerke e Jahr der Inbetriebnahme

P voraussichtliches Ende
der Restlaufzeit

Betreiver
Acon
1 »2019 ()Awe

“Increased incidence of leukemia is either
due to chance or due to other causes”

Unterweser ‘:\__, () vattentan
1978 Kriimmel [

Leukfimie. Im statistischen Durch-  erkrankte Kinder unter finf Jahren. Deutsche Kinderkrebsregister zwei

schnitt whren 48 Krebserkrankun-  Untersucht wurden dabei 41 Land-  Studien iber Kinderkrebserkrankun-
gen beziehumgsweise 17 Leuklimie-  kreise in der Umgebung der 16  gen in der Umgebung von Kemkraft-
fille zu erwarten gewesen Zudem o der Kemkraftwerke in  werken Dabei wurden

it nimmt das Krebsrisiko signifikant Dewtschland (Grafik). Daten von Kindern unter 15 Jahren
. je niber die Kinder an einem Angesichis der kontriiren Positio-  verwendet. Eine viel diskutierte
Atommeiler wohnen Dadringtsich nen in der deutschen Atompolitik  Einzelbecbachivmg der ersten Snudie
Verdacht anf radicaktive Strah-  kamen die Daten wie oenifen® um  hectond darin dass hei Kindern iinser

Maria Blettner (former Chair of
the German Radiation
Protection Committee): “If you
| are hiking, X-ray your teeth or
| fly by plane you have a higher
* nuclear radiation risk than you
have living near a nuclear

*1974 Grafenrhelnfeld
»2008 J +1881
% B> 2014
Philippsburg-1
197952012 i Philippsburg-2 +1984 2018
Neckar-1 «1976 Isar-2 »1988
2009 iy »2020
M Isar-1 19772011
Gundremmingen B ! :
%1984 ﬁu”n::amnmgm C

»2015
@ Globus b2 Stand Mime 2007

o Qua e Bundesumeve tm nister Jm
o]

power plant.” p.3461

Deuttschies Acriabiatt [ Jg. 104 Helt 507 14, Dezember 2007

Zylka- Mehlhorn, V., Arzteblatt, Jg. 104, Heft 50, Dezember 2007

“It is possible that unknown
cofounder are involved or it

could be due to pure chance.”
p.3461
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the observed risk cannot
be explained in terms of
radiation.

The inconcievable /
Incomprehensible cloud

sotsneeens A study finds higher risks for
S kg childhood cancers in the

vicinity of nuclear power
plants in Germany.

ler Stud

The result of the stud'y
was determined by the

. The emotional debate
funding agency.

demonstrates confusion.

. . statistischen Koerelation:

Mie wachsendem Abstand zum AKW sank dic Zahl
Betrieh der Atomkraftwerke in Deutschland um
mindestens das Tausendfache hisher sein, um den
cosh, stieg; des Krebarisikos erkliren zu

Fortsetzung auf Seite 40

Die Zeit, 13.12.2007,
No. 51, page 39-40

Eine Studie finde




Die Welt, 13.12.2007, 5. 31

Bundesamt fiir Strahlenschutz im Zwielicht

Autoren der Studie zu Atomkraft und Kinderkrebs: Behorde hat Ergebnisse ideologisch verfalscht

Von Jan-Philipp Hein

Bervin - Atomkraftwerke machen
Kinder krebskrank. Diese These
steht seit dem Wochenende im 8-
I’emiu]un Raum, fiir viele nun als
rte Tat-
ie des Mainzer Kin-
derkrebsregisters kommt vorder-
grindig zu diesem Ergebnis. Dass
allerdings die Aworen der Studie
Strahlung als Ursache ausschliefen,
ignorieren nicht nur notorische
Atomkraftgegner, sondern auch die
Behdrde, die das Gutachten in Auf-
trag gab.

Nun ist die Aufregung grof. In
Landtagen und im Bundestag sind
aktuelle Stunden zum Thema
setzt. Atomkrafigegner mun -
ren sich mit dem Mainzer Zahlen-
werk, das darstellt, dass in cinem
Radius von fiinf Kilometern um ein
Atomkraftwerk herum Leukimie
und Kinderkrebs bei bis zu Flinfjih-
rigen si ant Hfter auftreten als
im Durs nitt. Es geht dabei um
immerhin 1,2 Fille mehr an Kinder-
krebserkrankungen und 08 Fille
mehr an Leukimie pro Jahr, was et-
wa 0,22 Prozent ausm cht. \lur ei-
ner ist erstaunli
desumweltminister Sigmar (- abriel,
der die Atomkraft sonst gern als Ri-
sikotechnologie® d

l'pidumlulngmhe Studie zu Kin-
derkrebs in der Umgebung von
Kernkraftwerken”, kurz KiKK",
steht fiber der Studie, die den auf

don sreton Blick enarrionn ahor sin.

Minister for Environment,

Nature Conservation and
Nuclear Safety initiates to
double-check the study

sidialer Geste: Gabriel Lisst Studie
zur Krebserkrankung von Kindern
in der Nihe von Atomkraftwerken
fiberpriifen”, teilte sein Ministerium
mit. Beauftragt sei damit die Strah-
le n“hut?komm on - (SSK), ein

das Bund

..-ﬂ

‘“&

. Board of Experts
onesided

Um Kernkraftwerke (Foto: Kriimmel) gibt es mehr Krebsfalle als im Schnitt. Strahlung kann nicht die Ursache sein. Die Meller

stehen meist auf dem Land. Ob die dort erhdhte Pestizidbelastung eine Rolle spielt, missen weitere Studien zeigen

So heifit es in einer Stellungnah-
me von Kinigs Gremiu

#m Ge-

den Betrieb der Atomkraftwerke in
Deutschland um mindestens das

FOTO: DOP

Stellungnahme des Expertengremi-
ums: ,Wir haben |J 5 Upcnm L

Hinweise hat, weil er mehr als wir,

Doch was macht dann krank? Fakt
ist nach der neuen Studie nur der
statistische  Beleg, dass um ein
Atomkraftwerk herum die R] i
erhiht sind. Kaatsch verweis
andere, nicht erforschte Erkl
varianten: ¢ haben zum Beispicl
in der Umgebung von Atomkraft-
werken  viele Hochspannungslei-
tungen” Auch die Sozialstruktur
unmittelbar um die Meiler herum
bietet Ka: i
rung an.
dwr SO .|I hcn.ulmili;.u

in Problem seien. Kaatsch ver-
auch auf die Flussniihe als ge-

Merkmal.  Faz 5
die Umguhm 2

nic hl d\r kl 1kt0r clbst. Das wiire

s Thema einer neuen Stu-
ch: ,Man kinnte zum Bei-
hauen, ob es dhnliche Prob-
in der Nihe von Kohlekraft-
werken gibr”

Doch darum geht es beim BfS im
Moment nicht. Die Kritik der Studi-
enautoren prallt an dem Amt ab.
Sprecher Florian Emrich sagt, dass
das das aus Arzten, Epi-
atistikern und Physi-
kern besteht, nicht einfarbig, also
nur mit Atomkraftgegnern besetzt
sei. Man wollte so vermeiden, dass

der ei-
itisch”
nener-

ilf Ex-
Main-
rieren
Alenri-
\Jhn betonen, i

ssekonferenz
eingeladen war, bei der die Studie
It wurde, firgert sie so sehr,
ic diesen Affront des Bundes-
amies sogar diffentlich macht und

L

beit relati

Ergebnis kiinn-

te auch Zi

S PGATIETICHIE JOCKST YOI aer
n-Duisburg ist auch
ciner der vom BfS engagierten Kriti-
So bekommt Atom-

gensatz zu den Autoren ist das ex- 1000 e hiher sein, um den be-  handbuc* =~ *
\uf'lE . da scl lememl:"‘.\pu 2 d.n vi?hcllig obact Anstieg des Krebsrisi-  Studiend
r S tz der ss aufgrund == pman e 1 i

(BfS), das die Studic in Auftrag gab, JL s besonders hohen Stra |]li(sm isi- '.\|I1'I'Il'llwd;ls Team um dic J der Bey I t CO u | d b e al S O
Die Behiirde ist im Machtbereicl et i ologin Maria Blettner habe § weit 2w
des Umweltministeriums, Doch im  reichendon T sur Fmiccinnen — = sen dara
Moment sicht es so aus, als koche . Fille aufierhalb  scher Si COI n C I d e n Ce
der Laden sein eigenes Stippchen. -adius nicht be-  AKWSs
Denn  Amtschef Wolfram Kionig Cal C u |at| O n S ein zu geringes  derkrebs v e
(Die Griinen) lisst einen externen, imen chen. Kaat Universitit Es:
zwilfkiipfigen Expertenrat aufmar- t Co-Autor der bekommen
schieren, der die Studie derart ein- Wro n g ebnisse auf dem  Studienleite ker der Studie
deutig interpretiert, dass sich die ci ihm das Tele-  deshalb  irritiert wegen K

Autoren dffentlich empért zeigen.

R

... Thn JrE..t rt die

Strahlenvorsto®. ,Wenn er d

kra aftgegner Gabriel vielleicht dur.h
noch ein passendes Ergebnis.

Federal Office for
Radiation
Protection

under suspicion.

Authors of the
study: government
agency

has BIASED
results
IDEOLOGICALLY.

Die Welt, 13.12.2007,
page 31



Discussion — further spotlights oy vascoe_ gl

. “mm =
Experten uneins iiber AKW-Krebsgefahr : :
Kinder, die in der Nihe von Atomkraftwerken leben, erkranken doppelt so hiiufig an Blutkrebs. Dennach streiten die Kl—nd—er—kre bS' St u d l e
Strahlenexperten dariiber, ob daran Atomkraftwerke schuld sind. Umweltverbiinde fordern sofortige Abschaltung der AKW

e . i
T vem e e 2urKrehsrisiho an Atomanlagen.  ein wm den Faktor 3,2 erhiht be: ausa i
VON JURGEN VOGES £ kg 1 der | 3.2 erhhtes  obeseinen kausalen Zusammen-  Ober dic Wirkung von Eadionuk-
«Di¢ Frage nach dem Zosam:  Leukamierisiko (i Kbéine Kine  hang swischen Krebserkrankun:  lelen. die mit d:t Atamibnft adar

Experts disagree about Extremly

Dangerous Gefibrliche Energie
energy e

| W _ darf jetzt ...Controversial
keine Panik machen" | pecause of conflicting

Eine neue Untersuchung meldet eine Haufung von Kinder-

leuk@mie-Fallen rund um Kernkraftwerke. Studienleiterin Maria t t
Blettner erkldrt, was das heifit - und was nicht I n e reS S e Frankfurter Rundschau 13.12.2007, 5. 16

We must not panic.

....Unreliable Kinder sind \giel
because Of ambiguous Strahlensen5|b|er
~Wenn man interpretations... Children are much more

nichts finden will“ ' sensitive to radiation

lf they don‘t want to ~Ernst zu nehmende Nebenwirkungen*
find anything. Serious side effects

Mediziner verlangen Konsequenzen aus AKW-Studie

Strahlenexperte: Grenzwerte fiir Radioaktivitiit sind zu hoch / Auch Anwohner von Zwischenlagern fordern Untersuchungen

NPP study: Health professionals demand for consequences ©ICM-EMAU 2010



Childhood Leukemia and Cancers Near

German Nuclear Reactors:

Significance, Context, and Ramifications of Recent Studies

RUDI H. NUSSBAUM

A government-sponsored study of childhood cancer in
the proximity of German nuclear power p] ants
(German acronym KiKK) found that children < 5 years

]umw <5 L|11 from plant exhaust stacks had Imcc the
ik 2 I S o e AR B B B e LEEEED L G B

DISSONANCE BETWEEN ASSUMPTIONS
AND EVIDENCE

Radiation risk models (magnitude ? Parameters ? Linearity ?...)
Methodologic problems (e.g. Life Span Study)
Heterogenous radiation sensitivity (age, sex,...)

Highly variable local conditions

Complex composition of reactor emissions

Diversity of human uptake

Biologic action of incororated radionuclides

™
of these plants with those in reference communit {

with similar populations, no statistically significa J
increased risk was found (relative risk [RR] 0.97; 95—
confidence mterval [CI], 0.87-1.08).%

318

Neverthele v

INT J OCCUP ENVIRON HEALTH 2009;1



A déja vue ? The Example of Three Mile Island

The Washington Post published: On

MARCH 28, 1979

» A small coolant leak in Reactor 2 of the
Three Mile Island nuclear power plant
near Harrisburg, Pa., led to a partial
meltdown of the fuel assembly

* It was the sort of accident that the
designers and engineers (...) had not
foreseen, and it took (...) days until the
situation was under control

||||||

© ICM-EMAU 2010



Background Gamma Radiation and Childhood Cancer within Ten Miles of
a US Nuclear Plant. Hatch M. and Susser M., 1JE 19.3 (1990)

OR incidence (median exposure OR mortality (median exposure
quartile 4 vs. quartile 1, logistic quartile 4 vs. quartile 1; logistic
100| regression) 10Q regression)
10 10 - l
1 ’ ’ ’ ’ + ! 1 T | T T + T + 1
0-14 0-24 0-14 0-24 0_}14 0_}4 0-14 0-24
0,1 - 0,1 -
Leukemia All cancers Leukemia All cancers

# adjusted for sex, age (5 yr intervals), population density, median income of study tracts

“The association we found between exposure to background radiation an
childhood cancer would not be predicted on the basis of current
radiobiology...... In view of lower prior probability of detecting excess cancer, it
may be that chance or some unknown bias explain the result....” p. 551

© ICM-EMAU 2010



A Reevaluation of Cancer In¢
Nuclear Plant: The Collision

Wing, Steve et al. Envirormental Health Perspectivi

Three Mile Island

* Wing
reanaly
inciden

*Rather
TMI are
used re
on the

Sectors shown in
HatCh S red and brown

received the highest

3 ) ) levels of radiation 150 Cancer
On The Cover: The cooling tower from Three Mile Island in the ba "exposure and rates
farming scene illustrates a dichotomy in perception of radiation risk Produced the highest i
L . cancer rates in the six ercent
Credit: UPI/Corbis-Bettmann vears following the different
accident. g Detween
observed and
expected
lung cancer
0 ratesinthe
10-mile area.
(1981-1985)

-50

. cancer incidence.. .. incre l
areas estimated to have been M .
in other areas ... Causal inter| ™= == == g oos B = - -

0-1 1-10 10-50 50-100 100-200 200-400 400-800 800-1666

Observat|on that h|g her an Relative units of radiation

Radiation doses resulting from the 1979 nuclear accident.

mi | ES Of th e S O u I‘C e an d d Iffel‘ \ Figure 1. Three Mile Island postaccident lung cancer rates for 1981-1985 {adjusted for age, sex, and preac-

cident incidence) in relation to the estimated distribution of radioactive emissions from the accident.

Cond|t|0ns at the t|me Of the Al ( Reprinted with permission from Endeavors (5).

Credit: Julia Bryan

Environmental Health Perspectives « Volume 105, Number 8, August 1997



A Reevaluation of Cancer Incidence Near the Three Mile Island
Nuclear Plant: The Collision of Evidence and Assumptions

Wing, Steve et al. Envirormental Health Perspectives, Volume 105, Number 1, 1997

Epidemiologic Correspondence (l)

Wing et al. find positive associations of accident dose with all cancer, lung
cancer, and adult leukemia. There are no new findings here, only a new
interpretation..., we suspect, because of a change in the zeitgeist.”

Hatch M. et al., 1997 EHP 105 (1)

“...Hatch at al.’s study (3) appeared constrained by circular reasoning.
Hatch et al. assumed that the maximum radiation dose was “very low”, an
average of approximately 0.1 mSv, with 1 mSv would result in an increase
in cancer of less than a half percent’.(..). Consequently, after observing
that the cancer rates rose with estimated accident doses, they conclude
that this association might be evidence of stress among the exposed,
rather than effect of radiation from the TMI accident (5), which was their

primary hypothesis”
(Wing, s. et al., 1997 Environmental Health Perspect 105 (3)

© ICM-EMAU 2010



A Reevaluation of Cancer Incidence Near the Three Mile Island _.
Nuclear Plant: The Collision of Evidence and Assumptions

Wing, Steve et al. Envirormental Health Perspectives, Volume 105, Number 1, 1997

Epidemiologic Correspondence (ll) s

”..we have a situation manufactured from misconceptions, misinterpretations,
mistaken logic and simple error.” “...published response to the brouhaha. “
“Our conclusion do differ: we saw no convincing evidence that cancer

incidence was a consequence of the nuclear accident...”
(Susser, M. et al., 1997 Environmental Health Perspect 105: p.53)

“...some of the people exposed to the fallout from the accident showed signs of
acute radiation damage.”

“This analysis shows that cancer incidence,.., increased more following the
TMI accident in areas estimated to have been in the pathway of radioactive
plumes than other areas.”

“However, we do believe that the study design by Susser an his colleagues has
yielded results that demand serious attention...and our reevaluation constitutes
more than “brouhaha”.”

(Wing, s. et al., 1997 Environmental Health Perspect 105: 53pp.)




Thyroid cancer in children in Belarus after Chernoby!

Republic of Belarus with oblast regions: “IAEA's 1991 assessment of the health consequences

Chernoby! Nuclear Power Plant f

[ Lower exposure areas 0 100 km
X [E——
[_JHigher exposure areas 0 80 miles

[ABLE 1 Incidence of thyroid cancer in children in Belarus

Region of "'|.~=-!r..~,'
Belarus 1986 1957 1988 1989 1990 1551 1862+ ota
Brest 0 - b ) 3 18

0 1 1 5
Vitehsk il 0 0 0 1 3 ] 4
Gome 1 2 1 2 14 38 13 1
Grodna | ] 1 2 ] 2 & 13
Minsk ] 1 1 1 4 i 12
Mogiley 0 0 i 0 . 1 1 4
Minsk City 0 0 1 0 = 2 1 9
Total 2 4 5 [ 29 55 30 131

* S mnn of 1952

Ref .2 Kazakov, V. et al.Nature Vol 359, September 1992

of the Chernobyl accident found no health disorders
that could be attributed directly to radiation, ruling out
reports of widespread illnesses. What the
investigators did find was substantial negative
psychological consequences and stress-related
ilinesses attributed to uncertainty and fear extending

beyond contaminated villages and towns.”
Rojas- Burke, J. The Journal of Nuclear Medicine Vol.33. 11, 1992

“We believe that the only
realistic explanation for the
Increase in the frequency of
thyroid cancer is that it is a
direct consequence of the

accident at Chernoby!”
Kazakov, V. et al. Nature Vol 359, September 1992

© ICM-EMAU 2010



Thyroid cancer in children in Belarus after Chernoby!

“There is a little doubt that the number of children reported to have thyroid
cancer increased dramatically in radiation-contaminated areas,...and in
Belarus in 1990 (ref.2)”

Beral V, Reeves G, Shigamatsu |, Theissen JW. Childhood thyroid cancer in Belarus. Nature 1992; 359: 680-681

“...we do not know how many of the recorded cases were dedicated as a
result of medical screening and how many cases clinically manifested

themselves.”
Shigematsu, &Thiessen, J.W. Nature 1992 359, 681

“....urgent need for research to establish beyond doubt the origin of the
reported increases...”

. ...concerted support from the international community is needed to
clarify the nature of this epidemic..."

Baverstock, K. F, 1993, Thyroid cancer in children in Belarus after Chernobyl, 205 pp.

© ICM-EMAU 2010



Thyroid cancer in children in Belarus after Chernoby!

“This study documents marked increases in the incidence of thyroid cancer
among residents of both “higher Exposure” areas within in the Republic

of Belarus.”

“...It appears likely that (...) radioiodine (...) served as a cancer-initiating

event.”

Mahoney, M. C et al. Int. J. Epidemiol. 2004, 33, Thyroid Cancer incidence trends in Belarus: examining the impact

of Chernobyl , 1026 pp.

Table 3 Rate ratios by sex and age at diagnosis for thyroid cancer incidence rates per 100 000 among residents of ‘lower exposure™ areas in

Belarus, 1980-1999

0-14 years at diagnosis

Year of Males Females

diagnosis P Rate /% (95% CI) " Rate ﬁR.\ (95% CI)

1980-1986 2 0.09 1.00 - 5 0.20 1.00 -

1987-1991 23 1.40 15.63 (66.29, 3.68) 23 1.27 6.31 (2.40, 16.59)

1992-1995 75 22.96 255.75 (1041.59, 62.80) 117 37.06 183.52 (74.98, 449.16)

1996-2001 38 13.00 144.80 (243.03, 86.28) 55 19.63 97.21 {59.75, 158.15)
v g

Ref.: Mahoney, M. C et al. Int. J. Epidemiol. 2004, 33, Thyroid Cancer incidence trends in Belarus: examining the impact of Chernobyl , 1031 pp.

© ICM-EMAU 2010
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Annual incidence of thyroid carcinoma among children,
adolsecents, and adults in Belarus
(Cardis et al. 2006, modified)

© ICM-EMAU 2010



Summary, recommendation, and a word of caution..

The issue of cancer around nuclear installations

.... Is addressed with increasingly adequate study designs
.... Will continue to create debate

.... Will possibly change our understanding of low level radiation
risk

.... has probably more impact on nuclear politics than on public
health

Methodologically, it

.... touches on various areas of epidemiologic methods, and
probably more so on epidemiologic reasoning
.. should be studied, analysed, interpreted, and communicated
with the unbiased, (self-)critical, internal and external validity-

driven, a priori hypothesis-oriented scientific approach of
epidemiology

© ICM-EMAU 2010
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