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— wancerany [ 3 S Ep R ) R
- Lowercertainty | RJREME D H AV X 7

Increased cholesterol levels
Developmental effects
affecting the unborn child

. 0 - Breast cancer
Delayed mammary gland development, / '\ _.---"""

Reduced response to vaccines Liver damage

Lower birth weight Kidney cancer

Early puberty onset - Inflammatory bowel disease"?

J (ulcerative colitis)
Increased miscarriage risk -~

(i.e. pregnancy loss) Testicular cancer

Low sperm count and mobility < .
"+ Increased time to pregnancy

Pregnancy induced
hypertension/pre-eclampsia
(increased blood pressure)

Sources: US National Toxicology Program, (2016); C8 Health Project Reports, (2012); WHO IARC, (2017); Barry
etal., (2013); Fenton et al., (2009); and White etal., (2011).
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Environmental Research 204 (2022) 112217

Cancer incidence in a Swedish cohort with high exposure to perfluoroalkyl &=
substances in drinking water

Huiqi Li™ , Sofia Hammarstrand ™ ° Bo Midberg“, Yiyi Xu”, Ying Li“, Daniel S. Olsson s
Tony Fletcher ', Kristina Jakobsson ™ ® Eva M. Andersson ™"

* School of Public Health and Community Medicine, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg, 405 30, Gothenburg, Sweden

® Department of Occupational and Environmental Medicine, Sahlgrenska University Hospital, 413 46, Gothenburg, Sweden

< Department of Cancer Epidemiology, Clinical Sciences, Lund University, Box 188, 221 00, Lund, Sweden

4 Department of Endocrinology, Sahlgrenska University Hospital, 413 46, Gothenburg, Sweden

* Department of Internal Medicine and Clinical Nutrition, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg, 405 30, Gothenburg, Sweden
f London School of Hygiene and Tropical Medicine, London, UK

Background: The use of firefighting foams at a military airport resulted in high levels of perfluorinated substances
(PFAS) in the drinking water distributed to one-third of households in the Swedish municipality of Ronneby
between the mid-1980s and the end of 2013.

Method: The Ronneby Register Cohort, a large cohort comprising all individuals (N = 60,507) who ever lived in
the Ronneby municipality during the period of drinking water contamination, was linked to the Swedish Cancer
Register 1985-2016. Individual exposure was classified based on comprehensive data on yearly residential
address and water distribution. External analysis explored standardized cancer incidence ratios (SIR) for resi-
dents never, or ever, residing in the contaminated water district, compared with those residing in other towns in

the same county as reference population. Cox models provided hazard ratios (HR) for different exposure groups
within the cohort.

This document was created by an application that isn’t licensed to use novaPDF. DNEEEKTR 14
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

+=A\
A aff

Results: 5,702 individuals with cancer were identified. SIR for overall cancer was 1.04 for men (95%CI
0.96-1.12) and 0.89 for women (95%CI 0.82-0.96) who ever lived in the contaminated drinking water area.
Kidney cancer, which was reported with increased risk in C8 study, showed somewhat elevated HR in this study
(HR 1.27; 95%CI 0.85-1.89). The HR was modestly elevated for bladder cancer (HR 1.32; 95%CI 1.01-1.72), and
reduced for prostate cancer (HR 0.83; 95%CI 0.71-0.98). In subjects who ever lived in the contaminated water
area during 2005-2013, when exposure was estimated to be highest, higher risks for kidney cancer (HR 1.84;
95%CI 1.00-3.37) but lower for prostate cancer (HR 0.76; 95%CI 0.59-0.98) were observed.

Conclusion: Analysis of this large cohort exposed to high levels of PFAS, dominated by PFHxS and PFOS, revealed
no evidence for an overall increased risk of cancer. A moderately increased risk of kidney cancer was observed, in
accordance with previous findings after PFAS exposure dominated by PFOA.

SN ADEEDEMEIBEICIECTIEMNLENoT=,
LHOL. LRIDC8IZEAMETHEINT=LIIZBTENAD
BEOEMMARHLNT=,
CDEOIGRBFIRGIAZTHEYNHNELY,

PFASEREZEE CTHIDMNAZ L, FIZHEEAVIFAATKIC
ZWNEDVLHOTHD,
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15~39 & BEM - FHFE AT 249 5 H{CIX AYA (adolescent and young
adult) HACEFFIENS. ZOHARIXIIHLOMRICHREREBEREZZZTHZ
ENRVRL, 1 ANHB-) OFEMERRD 10 THLLTFTH %

AYA HACTII/NIBICHF R T 2 DBA LR AT EBADRIEL, ZH0D
HACICH TR DO FRIEDZ . FEBE, 15~19 K TIXH M, MHFaEE -
PERRRESS, V) »oNfEAS, 20~29 i TR RE S - TERRRE S, HAIRIRASA.,
HILHHAS, 30~39 M TIXFLAA, TESEIA, WHEELE - HIRIEL O %
FESHPEDSHE <, IRWTHUIRIRAYA, KEXA»HZ 5.

E) MHRRES: INEANACHERAULGE

AYA RO B AEFH VL BADOHEH ZFF2 2 AV %L vz, ThEho
BEICHMEOEWEZTIS AR 5 s. £z, 5%1% AYA HROF:E:
LR ORRBLEINS.
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scientific reports 202145108 2%k

M) Check for updates

Umbilical cord serum
concentrations of perfluorooctane
sulfonate, perfluorooctanoic acid,
and the body mass index changes
from birth to 5 1/2 years of age

Takanobu Horikoshi'***%, Tomoko Nishimura®?, Yoko Nomura®*?, Toshiki Iwabuchi®?,
Hiroaki Itoh®, Takumi Takizawa' & Keniji J. Tsuchiya?*~
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AGENERDEEHN B i & IEFRMIF T OEHEFRER(1974-1993

F28)

R > =2500g <2500g % F v X D
RE 102332 95011 7321 715 112 <005
o 24547 22741 1806 736 116  <0.05
i 35989 33211 2778 772 126 <001
LR 162868 150963 11905 731 115 <001
T4 2591 2440 151
4 . 159 1495 101

\ 4

(8 R 5o67 2756 211
KB 2973 2785 188
LRy 10127 9476 651 6.43  Refl
B BT 1974-199 3

: e
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AR T TORHBERERDIEE

D LL 8%

9“4#‘/3:%&?%,%_?5( Hd, T T, HEEMLE] Jllﬂm’C’CJiiﬂﬁlH HAHFO™H
DIEHEREREZSELT- lilikfﬂiéﬂib\,ﬂ_ %b\bm EKZFEUKL TLVST=
5. ZDEEEHRLA ’; ODPFOAODT/E. 51 §I§Ittt$xLT:oPF0A
BEH Z2010F 1 ZHIB LA R A E IR @*ﬁrlié@jt I 7397‘:0
1999-2004 2012-2016

B8 BEHEAE % B8 BHEAXRE %
EiE+sFO 0 13,933 1,315 9.4 9,165 875 9.5
2E 6,927,064 616398 8.9 5,0533,241 480,991 9.5
AvX 1.07 (p=0026) 1.00 (p=0.915)
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S TEEPFOSKUPFOAZEGFEEINAIBIEAERRE—5

#E FRRMEE. PFOS : 0.1ng/l. PFOA: 0.2ng/l& L. TREKBSOBEIC>VWTEhTh [<01] [<0.2] Lid#.

87 | I\ A1 /1 K& 3.9 43.2 47.1
88 |RABHT A0 He Tk 1.6 83.7 85.3
89 | KBRAT KBRM X2 A R BRAGS TR 2.3 28.9 312
90 |ABRAF KB X2 il NN i FRIES 1| 1.3 29.7 31.0
91 |KBRAT KBRM X2 A T Aot FRIET) 1| 1.9 17.5 19.4
92 |KBRAT RARM X2 A otk W > % — ik | TR 1| 2.9 36.0 38.9
93 |KFRAF HEm X2 Hb T 7K 43.6 1812.0 1855.6
9 |EER midm X2 il FEXIG EELE i | 6.8 719
95 |EEER N K 2 AN KIEH sl 0.5 1.9 2.4
96 |EER —Hfm X2 Sl —HXE EEE 12 2.8 4.0
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(a) PFOA

LEJITIET 1741722

Log,,PFOA(ngIL)

A <2.0
<100

e 200
<25 °©

—rr <300

. <600
<30 1000

| ®™W<33 5000

Bl <35 3000
1l <38 <6000
B - 3.8 5-6000

1

3474 TJIE
=R

34.72

1
13545 135.50 135.55 135.60
Longitude
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m]‘% |:I:]PFO Aﬁg 20044 ERHY

Serum PFO(A) level

30.7ng/mL

FFEFEF O

3 OH

10

ng mL!

; e T L T ; FFFFF FF F
/ ] day=02

RRIRERL
1 | | | | | =
1985 1990 1995 2000 2005

L1
- (b) —K a —
A %B _ 1000
E 250
] 100
Fo
7 — Calc. Osaka T 25
1E | —— Calc. Kyoto | - 10
1985 —— Calc. leh.lnomlya 00 2005 15
— Calc. no-air ;
L] O Obs. Osaka [ [ ]
L © & Obs. Kyoto i

L 00 Obs. Nishinomiya
- 10 P8

ng mL’

e | | | | | = Xir2Z=S R
1985 1990 1995 2000 2005
Year
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Fx2 2020FICITo/ERET TEERSES LOMFY. LB, HTKDBZIR
WL

A B L-PFOS L-PFOA
mig EFRAZIA (ng/mL) 7.3 110.44
mig {EFEBZTA (ng/mL) 5.57 41.91
mig FEFRCZTA (ng/mL) 4.69 H3.85
SEELEMISER U RELLQAENRE)  (hg/mL)  6.60 2.69
TR ZAABLIZH— 1 DOLEBELEME

W) D SRR

HRA (ng/L) <2.6 18366
T KE (ng/kg) 23.6 2522.3
T TE (K1) (ng/kg) 32.5 2643.3
P hAE (ng/kg) <34.4 65.0
F X (ng/kg) <13.9 317.3
Ceh i (ng/kg) <5.2 124.3
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L& L TABIFORAET 2020628130 —-3 7 0ng/LD)FEEHR
i) ML 7-/8-2
EXRE (FWZ A, TRy BEE

ZCGDHHRGDF'EﬁG):I: ) (ng/kg) 18.42 3646.99
TETE (ng/kg) 35.92 3290.61
TR (ng/kg) <14.3 265.24
KR (ng/kg) <4.50 721.85
EEZE Wbl FX (ng/kg)  <8.4 87.1
=k (ng/kg) <4.84 446.93
KBS AHRE) | A 5 D EK [ < (ng/L) 1.43 160.98
E}gﬁﬁ W ARCENK = B /FAKIZGUTIA DK (ng/L) 196 1124.80
HA

7 (ng/L) 5.7 749.5
A (ng/L) 2.8 193.1
J (ng/L) 3.9 2751.0
T (ng/L) 9.2 546.7
7 (ng/L) 4.8 549.9
7 (ng/L) 1.6 359.1

H—1 HFKEH (ng/L) 5.0 4204.7

- .
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9Z DT DN64
H330ng/mL

Lo miERE)
T.BEENE
%*@k%i%h

Mitr

2021108 23 H$% M PFOS PFOA
ng/mL

FR1 7.5 17.3
TR 2 33.3  140.9

TR 3 31.8 79.7
TR A4 9.3 190.7

FR5 22.1 81.8

TR 6 6.4 18.2

FR7 2.1 32.1
TR 8 12.6  103.4

FR9 4.0 9.0

14 14.3 74.8

IZERE 11.8 62.6

B 9.3 79.7
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