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Hormone is a molecule produced by an endocrine gland that travels through the
blood to produce effects on distant cells and tissues via integrated complex
interacting signalling pathways usually involving hormone receptors
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More than 50 hormones and hormone-related molecules (cytokines and
neurotransmitters)
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INY j L PR antidiuretic hormone (ADH),
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Endocrine disrupting chemicals
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A compound that mimics or blocks the action of
endocrine hormones, either directly or indirectly g
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Developmental Exposures
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Characteristics EDCs
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High doses do no predict effects of low doses

2. FRENTE
Unspecific effects

3. RULWERKEE

Long latency

4. HEFHAZEZATHREIT D

Effects last in generations

5. WOTILHBR ((EEEE)
Cocktall effects
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All exposed
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1. ﬁ-ﬁﬁg Low doses
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Exposure during development
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1 part per billion => obesity
as adult

100ppb =>{ARE D
100 ppb =>weight loss
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High level don’t predict low SDU’S"
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2. 3F¢#£H@%%Unspecific effects

BERILEVISEUGRENSES
Benefits of Optimal Testosterone

ind BIERITZID
#® Depressed \ SHapEE, ird Confidence B{E

Constant
Happy SEfE%

TILYINA T—7
D) R4H EH Increased Risk ——g
of Alzheimers

Fatigue

) RteE

Disease
Rg &M Increased Muscle g pysng
Increased Mass
Fat Tissue

Healthy Heart {8 g 4500 il

Strong Erections & &L \Fh#E

ﬁﬁ'ﬁﬁlﬁg Increased Risk
HERBER oD & Low

DYRY Libido Healthy Libido  TFEZEEMR
{ — Strong Bones BB
Increased Risk ‘ |
A, 2y ———'—" !
gﬁfgﬁ of Osteoporosis / Plenty of Energy
: BhHIR)LF—

SDU+



3. RUVEB{RHAM Long latency
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4. ﬁﬁ%ﬁir%%bﬁﬂﬁ Last in generations

PREMATURE LABOR
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This ad appeared in a major medical journal in 1957.

The small print at the bottom reads:

Recommengied for routine prophylaxis in ALL pregnancies

96 per cent live delivery with desPLEX in one series of 1200
patients - bigger and stronger babies, too.

No gastric or other side effects with desPLEX - in either high
or low dosage.”
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Coctall effects
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Forside For deltagere For forskere FAQ Om projektet

545 ALT ER
. |ODENSE FRIVILLIGT! FAMILIER

\‘\ BﬂRNE - og du er med til at gore en D " AGER
 KOHORTE bt

25512.&5’9%75‘%@ _

Kontakt Hvad sker der i kohorten? Bruger inddragelse

Vi traeffes pd: Z 5 5 1
Telefon: 65 41 3

eller Mail: ode.hca.obk@rsyd.dk.

Har du gode ideer til nye forsknings
emner, s er vi meget interesseret i
at here fra dig. Send os straks dit
forslag p& mail.

@nsker du at medtage
NYHEDSBREVET? Send os en mail.
Har du fiet ny mail eller andre nye

BRUGERUNDERS@GELSE 2016 N
Lzes opfalgning pd

kontaktoplysninger, sa informer os Besgg 7 &rs undersggelsen Leg pa legep = brugerundersggelsen her. "
gerne pr. mail. Tryllebjerget p&  Her kan du lase mere om hvilke 1)
OUH test vi tilbyder ved 7 8rs Bern og voksne er ARSMP’QRT 2016
— Tryllebjerget har en  undersggelsen meget velkommen til F8 adgang til Odense Bornekohortes
&rsrapport 2016 her
—
Sma videoer af de = e
forskellige undersagelser Odense Bornekohorte - Nyheder

4 Blodprove

Informationsvideoer vedrgrende kognitiv test pd 7 rs bgrn

Forzeldre information:
I videoen her kan du se hvordan vi

: tager bloedpreve.
Psykolog:
J Anne Abildgren @sterbye
| kt:
Kognitiv skolebarn
— INFORMATION TIL FORZALDRE

Hovedomfang

I denne video kan du og dit barn se
hvordan vi méler et hovedomfang.
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Odense Child Cohort

R

Sporgeskema
3 4 5 6 7

| 1 2
Kliniske undersegelser, AGD + blodpreve
Blodpreve (mor) l
EDC, D-vitamin X X X X X X

Blodprave (mor) Urinpreve (EDC)

Kenshormoner

Urinprave (mor) Feecesprove
EDC Harprove

[ Pubertetsvurdering I

Kortisol

Glukosetest Meelketand
Urinpreve (EDC)
Blod- eller harpreve . . DXA-scanning
(far) ] | SMS (infektioner) ] Fysisk aktivitet

Screens
Kidsscreens

Navlesnorsblod
+vaev

Urinprave
DXA-scanning
Fysisk aktivitet

Screens
Kidsscreens

Kensspecifikke I
[ CBCL, C-TRF, MB-CDI } | WISC-V } | neuropsykologiske test
Tid >
GA uge GA uge
10-16 og.3g odsel 3 maneder 18 maneder 3ar 5ar 7ar gar 12 ar
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Information and biomarkers obtained

Questionnaire incl. medicine intake and maternal education and lifestyle

Time

10-16. weeks of
gestation

Serum PFAS, vitamin D

28. weeks of gestation Urine phenols, parabens, phthalates, BPA, pesticides and fluorid

Questionnaire incl. stress, medicine intake, lifestyle and infections

24-hour urine

Blood sample measured testosterone, cortisol and thyroid hormones
Oral glucose tolerance test

Urine cortisol

Blood sample father

Delivery Birth information

Cord blood

Cord sample

Child hair

Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal circumference

Questionnaire about child health incl. attachment and breastfeeding

Blood sample child measured reproductive hormones during minipuberty and Total cholesterol, LDL, HDL, and triglyceride

Breast milk sample
18t months Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal circumference

Questionnaire about attachment, teeth, health and breastfeeding
Blood sample child measured PFAS and Total cholesterol, LDL, HDL, and triglyceride
Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal circumference

Questionnaire about sleep, health, medicine, screen time and breastfeeding

Health visitor information on diet and attachment

MacArthur-Bates language CDI-parent report every 3 months

Symptoms of infection reported by text messages every second week (26 times) during one year.

y A
Parents and day care center completed information about behaviour by use of Child Behaviour Check List (CBCL) and teacher’s S D U /;.
report forms (C-TRF)
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Blood sample child



5 years

7 years

9 years

planned

Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal

circumference

Questionnaire about child health, screen time and sleep

Parents and day care center completed information about behaviour by use of Child Behaviour Check List (CBCL) and teacher’s
report forms (C-TRF)

Blood sample

Urine sample measured pesticides and fluorid

Faeces sample

Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal circumference

Questionnaire about child health, activity, diet, screen time and sleep and religion
Kid screen questionnaire

Blood sample

Urine sample measured phthalates and bisphenols

Faeces sample

DXA scan

Gross and fine motor skills (movement ABC-2), cardiorespiratory fitness (ergometer bicycle test to exhaustion) and handgrip and
trunk muscle strength (maximal voluntary contraction of abdomen and back)

Accelerometer test for a week at home
Part of WISC V, IQ test

Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal circumference

Questionnaire about child health, activity, diet, screen time and sleep and religion
Kid screen gquestionnaire

Blood sample

Urine sample measured phthalates and bisphenols

DXA scan

Gross and fine motor skills (movement ABC-2), cardiorespiratory fithess (ergometer bicycle test to exhaustion) and handgrip and
trunk muscle strength (maximal voluntary contraction of abdomen and back)

Accelerometer test for a week at home
Part of WISC V, IQ test
Puberty development

Neuropsychological sex dimorphic tests

SDU<



5 years Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal
circumference

_ Questionnaire about child health, screen time and sleep

Parents and day care center completed information about behaviour by use of Child Behaviour Check List (CBCL) and teacher’s
report forms (C-TRF)

Blood sample
Urine sample measured pesticides and fluorid
Faeces sample

YACETS Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal circumference

Questionnaire about child health, activity, diet, screen time and sleep and religion
Kid screen questionnaire

Blood sample

Urine sample measured phthalates and bisphenols

Faeces sample

DXA scan

7000 samples in OPEN

Part of Q test

9 years Clinical examination incl. height, weight, anogenital distance, skin folds, blood pressure, head and abdominal circumference

Questionnaire about child health, activity, diet, screen time and sleep and religion
Kid screen gquestionnaire

Blood sample

Urine sample measured phthalates and bisphenols

DXA scan

Gross and fine motor skills (movement ABC-2), cardiorespiratory fithess (ergometer bicycle test to exhaustion) and handgrip and
trunk muscle strength (maximal voluntary contraction of abdomen and back)

Accelerometer test for a week at home
Part of WISC V, IQ test

planned Puberty development y A
Neuropsychological sex dimorphic tests /;.
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Endocrine disruptors measured

A 72 B el t=MmE BREH T
Tir_ne qimeasurement . Cze;%nical N Matrix
gta%\,lezfofagestaﬁon fjfﬁujorjoflj; Izubstances (PFAS) 1599 i 7% Serum
— o F —=
gt?‘&v?eijkaoégestation F?hijiﬁiixT}b*E o1 X Urine
gt?‘ﬁvgeijkaoégestation I;S;(IOhjer:\E0|/'°~_}l/A 877 R Urine
— Y N , N
gt?‘&v?ei:k@Egestation /B\Pg ;ng tTic/Io;aﬁ Tron o1 & Urine
=5 I
g‘?‘&v?ei:k@Egestation I/D;;;\e::ﬁ o065 R Urine
g‘aﬁv?ei:k@oégestation )Iifticides 1300 R Urine
‘. % w AN
1%1§§£;1§of age flj%; RILED 921 ;& Serum
5% 5 years of age %egzztici des 860 FR Urine
T8 ieasoae | SADT G Y | a0 | mume
78 7 years of age TRIWEBIATIVE (FHHRORE 300 R Urine

W% &3) Phthalates incl new
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EBIvFEILEEY PFAS

F o 1940F1X

Produced sin

=12 3
PFOA &R

Most used

t b MmFEFOFFERI£3.8~8.5F

Half-life in human serum: 3,8 — 8,5 years

PEASOTIE + itk i — & T4 272 > 1o

PFASs grease and water resistant — very useful...
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PFAS-EDKSICIFE?

PFAS — HOW?
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ATODD HAYNES riLmM

MARK ANNE TIM BILL VICTOR BILL
RUFFALO HATHAWAY ROBBINS CAMP GARBER PULLMAN

QARK WATERS

THE DEADLIEST COVER-UPS IN AMERICAN Hl..

"A PERFECT FILM.
RIVETING, PC
AND IMP

SCREENPLAY BY MARIO CORREA AND MATTHEW MICHAEL CARNAHAN DIRECTED BY TODD HAYNES

IN CINEMAS SOON



https://www.youtube.com/watch?v=RvAOuhyunhY&feature=youtu.be
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PFAS exposure associated with i
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Symptoms of infections by text message

- 20144F(, 1,64THHEAIBESN 1, 54015 (93%) s M < 4 %8)
In 2014, 1,647 families invited 1,540 (93%) accepted iy

= 14ER8. 2B[I121[E (26[8]) A—)LEXE(E

Submitted text messages every second week (26 times) during one year ©Gon Stock Pt -cap0355
- EROLUVE, BB BTFEY B F—E—ta—t1—E0V3ER, BO RS,
HoREA. EEN, TH. B

Days without symptoms, fever, stuffed or runny nose, cough, wheezy or whistling
breathing, eye inflammation, ear pain, discharge from ear, diarrhea, and vomiting

= RELNZLEEMEDOSVMEIRTH 1=, IEHI8SCLLE

Fever was considered the most relevant outcome. Rectal temperature above 38.5° C
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Odds-ratio days with temperature >38° according to prenatal PFAS

exposure
45 o/ -
&
8
5 4 -
g P-trend <0.05
§3.5
© P-trend <0.05
g 3
2
<
S 25
"
8
° 2
e
2
® 15
I
(7]
3
o |
o
]
g
:0—0.5
g
0
Ith | 2th | 3th | Ith | 2th | 3th | Ith | 2th | 3th | Ith | 2th | 3th | Ith | 2th | 3th |
PFOS PFOA PFHXxS PFDA PFNA

Dalsager et al. Environ Int 2016.

BHOE, BHOBBELANIL, 2B FELDFETHE

Adjusted for maternal age, maternal educational level, parity and child age

PFAS expsoure
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Hospital admissions

Tshle 4

Fazard ratios [HE ) and 95% confidence intervaks (95% CT) for the msesiafion between matemal PEAS concomirations and the rafe of hospitalization for ndeetons

ey and according to oype)

Aury befresen (% = Ilenasim FAN wul LIETI (M = 1472, LETI M = 14F2 Gl (M= 1472, (b M = 14FE
1472, srmsts = &35} child] wex, = valoe eemEs = 167T] wvengs = 151] errarls — 463 ela = TR
Creale HR® Aeded HR Adjusted  HE" Adjnded HR® Solremie] HE Adjeied HR
[ k] 118 [1.Jx2, 1.38) 1.2% (1.058, 1.44)  OuDsF 135 {097, 1810 154 (.01, 215) OUFT (Ouas, 1.2 117 (088, 1.80)
PR 112 (0T, 155 1.3 00eF, 1.0 oussa 108 (0.8, 1.50% 12 {00, 189 BES (332 0.95) 112 {0.5a, 1.95)
PPt .00 (08, 1.15) .02 G, 1.4 G624 b I T e 105 [0.FE, 1535 GUEE (350, 1.45) 107 {0, 125
PFPA 1.0 0.5, 1.21) L.OF (09 1.55) GEgs 108 {03, 1.59) 1-17 {08, 1.85) OUS0 (Guas, 1.40) 1080 (0T, 123
FFOA 102 {0.8%, 1-14) .08 fed, 1,28 Gubed 106 (095, 1425 106 [0.8S, 1325 Bl (a8, 1.43) 104 (085, 127}

* The change In the brstantanenus risk with ewery doubling of matemal serum PEAS conerntraton;

¥ adjosted for maternal age, parity, marermal educational level, child sex and child age
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Diphthena Tetanus

£.00 £.004
—
£ 400 E 400
2* 5"
~ =
© 2,004 ™ 2001
< 8
z 5
3 1.00- % 1.001
= T
- =
£ 0501 T 0507
<<

0.25 0.254

I 0 TN . (T T o
4 B 18 32 164 4 B 16 33 164
PFOS Concentration at Age 5 v, ng/mL PFOS Concentration at Age 5y, ng/mL
16.00+ '
o

4.004

0.25-

Antidiphtheria at Age 7y, ILVmL
8

0.06-

1 2 4 8 18
PFOA Concentration at Age 5 v, ng/mL

The generalized additive models have 3 df and were adjusted for age, sex, and vaccine
the horizontal scale indicate individual observations.

PFASIZSEN T IVF U DR ZERFE

PFAS eksponering og vaccinationsrespons SDU-&
Grandjean et al. JAMA 2014
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CRMCAL REVIEWS IN TOXICOLOGY, 2016
VOL. 46, NO. 4, 279-331
hitpe/de.doiorg/10.3109/10408444 20151123573

Taylor & Francis
Tayllor & Francis Group

REVIEW ARTICLE

A critical review of perfluorooctanoate and perfluorooctanesulfonate exposure
and immunological health conditions in humans

Ellen T. Chang“b, Hans-Olov Adami¢, Paolo Boffettad, H. James Wedner® and Jack S. Mandel®

*Health Sciences Practice, Exponent, Inc, Menlo Park, CA, USA; "Division of Epidemiology, Department of Health Research and Policy,
Stanford Un|\rer5|t)r School of Medicine, Stanford, CA, USA; “Department of Epidemiology, Harvard T. H. Chan School of Public Health,
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ABSTRACT

ARTICLE HISTORY

Whether perfluorooctanoate (PFOA) and perfluorooctanesulfonate (PFOS), two widely used and Received 7 September 2015
biopersistent synthetic chemicals, are immunotoxic in humans is unclear. Accordingly, this article  Revised 13 November 2015
systematically and critically reviews the epidemiologic evidence on the association between Accepted 17 November 2015
exposure to PFOA and PFOS and various immune-related health conditions in humans. Twenty-four ~ Published online 12 January
epidemioclogic studies have reported associations of PFOA and/or PFOS with immune-related 2016

health conditions, including ten studies of immune biomarker levels or gene expression pattems,
ten studies of atopic or allergic disorders, five studies of infectious diseases, four studies of vaccine

KEYWORDS
Asthma; autoimmune

responses, and five studies of chronic inflammatory or autoimmune conditions (with several studies  gieases; CAS No. 335-67-1;
evaluating multiple endpoints). Asthma, the most commonly studied condition, was evaluated in s No. 1763-23-1; epi-
seven studies. With few, often methodologically limited studies of any particular health condition, demiology; hypersensitivity;
generally inconsistent results, and an inability to exclude confounding, bias, or chance as an immune system; immuniza-
explanation for observed associations, the available epidemiologic evidence is insufficient to reach tion; immunological factors;
a conclusion about a causal relationship between exposure to PFOA and PFOS and any immune-  infection; perfluoroalkyl
related health condition in humans. When interpreting such studies, an immunodeficiency should ~ substances; polyfluoroalkyl
not be presumed to exist when there is no evidence of a clinical abnormality. Large, prospective  Substances

studies with repeated exposure assessment in independent populations are needed to confirm

some suggestive associations with certain endpoints.
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Table 1. Results of epidemiologic studies of the association between exposure to perfluorooctanoic acid (PFOA) and/or perflusrooctanesulfonate (PFOS) and immune biomarkers or gene

expression profiles.

Referance

Qutcome

Mumber (%) with cutcome

Estimate of association (95% confidence interval)

Adjustment faciors

QOlsen et al. 2003

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

Emmett et al. 2006b

White blood cell count

White blood cell count

Neutrophils, percent

Neutrophils, absolute

Lymphocytes, percent

Lymphocytes, absolute

Monocytes, percent

Monocytes, absolute

Eosinophils, percent

Eosinophils, absolute

Basophils, percent

Basophils, absolute

n=>518

n=18 (5%) abnomal

n=35 (9%) abnomal

n=12 (3%) abnomal

n=18 (5%) abnomal

n=3 (1%) abnormal

n=239 (11%) abnomial

n=7 (2%) abnormal

n=19 (5%) abnomal

n=22 (6%) abnomal

n=0 () abnormal

n= 0 (0%) abnormal

“There were no significant mean differences
between quartiles [of PFOA or PFOS) for ...
hematology .. . (data not shown)”

PFOA coefficient = 0.00039608, r= 0.09, p= (.08

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p= 0.64 for PFOA in normal vs. abnomal

PFOA coefficient =0.0004305, r= 0.02, p= 071

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p= 0.02 for PFOA in normal vs. abnomal
{more abnormal with lower serum PFOA)

PFOA coefficient = 0.00025301, r= 007, p= 017

Mo significant correlation in adults aged >19
years or children aged <18 years

t test p= 0.23 for PFOA in normal vs. abnomal

PFOA coefficient= —0.0006401, r=0.03, p= 0.54

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p= 0.01 for PFFOA in normal vs. abnomal
{more abnormal with lower serum PFOA)

PFOA coefficient = 0.00009406, r= 0.05, p= 0.29

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p= 0.59 for PFOA in normal vs. abnomal

PFOA coefficient = 0.00023119, r= 004, p= 0.44

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p = 0.09 for PFOA in normal vs. abnomal

PFOA coefficient = 0,00005008, r=0.13, p= 0.01

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p= 0.85 for PFOA in normal vs. abnomal

PFOA coefficient= —0.0000652, r = 0.01, p= 0.82

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p= 0.10 for PFOA in normal vs. abnomal

PFOA coefficient = 0.00000252, r= 0.00, p= 0.90

Mo significant correlation in adults aged =19
years or children aged <18 years

t test p= 0.85 for PFOA in normal vs. abnomal

PFOA coefficient = 0.00003319, r= 003, p= 0.59

Mo significant correlation in adults aged =19
years or children aged <18 years

PFOA coefficient = 0.00000586, r= 005, p= 0.30

Mo significant correlation in adults aged =19
years or children aged <18 years

Age, body mass index, curent daily alcohol
consumption, current daily cigarette use, years
worked at Antwerp or Decatur, and type of job
(preduction vs. non-production)

None

(continued)



Table 1. Continued

Reference Qutcome

Mumber (%) with outcome

Estimate of association (95% confidence interval)

Adjustment factors

Costa et al, 2009 White blood cells (:10°/L)

Costa et al. 2009 C-reactive protein (mg/L)

Costa et al. 2009 a1 globulins (%)
Costa et al. 2009 2 globulins (%)
Costa et al. 2009 i globulins (%)
Costa et al. 2009 4 globulins (%)

% outside reference range:
Exposed: 2.6%
Mon-exposed: 5.6%

% outside reference range:
Exposed: 5.1%
Mon-exposed: NR

% outside reference range:
Exposed: 0%
Mon-exposed: 0.9%

% outside reference range:
Exposed: 12.8%
Mon-exposed: 14.0%

% outside reference range:
Exposed: 0%
Mon-exposed: 0%

% outside reference range:
Exposed: 0%
Mon-exposed: 0%

t statistic=0.10, p > 0.05 vs. matched non-
exposed workers

Exposed vs. non-exposed coefficient = 0.58
{~0.19, 1.35)

PFOA coefficient =0.029 (—0.011, 0.071)

PFOA coefficient = —0.020 (—0.268, 0.228)

t statistic =059, p > 005 vs. matched non-
exposed workers

Exposed vs. non-exposed coefficient = —1.82
{—B.18, 4.54)

PFOA coefficient =0.026 (—0.001, 0.053)

t statistic =020, p > 005 vs. matched non-
exposed workers

Exposed vs. non-exposed coefficient = 0.27
(—0.75, 1.28)

PFOA coefficient = 0.026 (0.007, 0.045)

t statistic =049, p > 005 vs. matched non-
exposed workers

Exposed vs. non-exposed coefficient = —0.003
{—0.37, 0.36)

PFOA coefficient =0.011 (—0.008, 0.030)

t statistic=0.10, p > 0.05 v=. matched non-
exposed workers

Exposed vs. non-exposed coefficient = —0.53
(—229, 1.24)

PFOA coefficient =0.013 (—0.005 0.031)

Currently exposed and non-exposed pairs
matched by age, job seniority, working hours,
residential area, and housing and living
conditions

Regression analysis controlled for age, job
seniority, body mass index, and alcohol
consumption (+smoking for comparison of
currently vs. never exposed workers; + year of
ohservation for comparison by PFOA level in
workers with concurrent PFOA and outcomes)

Age, job seniority, body mass index, alcohol
consumption, and year of cbservation

Currently exposed and non-exposed pairs
matched by age, job seniority, working hours,
residential area, and housing and living
conditions

Regression analysis controlled for age, job
seniority, body mass index, and alcohol
consumption (+smoking for comparison of
currently vs. never exposed workers; + year of
obsenation for comparison by PFOA level in
workers with concurrent PFOA and outcomes)

Currently exposed and non-exposed pairs
matched by age, job seniority, working hours,
residential area, and housing and living
conditions

Regression analysis controlled for age, job
seniority, body mass index, and alcohol
consumption (+smoking for comparison of
currently vs. never exposed workers; + year of
ohsenation for comparison by PFOA level in
workers with concurrent PFOA and outcomes)

Currently exposed and non-exposed pairs
matched by age, job seniority, working hours,
residential area, and housing and living
conditions

Regression analysis controlled for age, job
seniority, body mass index, and alcohol
consumption (+smoking for comparison of
currently vs. never exposed workers; + year of
ohsenation for comparison by PFOA level in
workers with concurrent PFOA and outcomes)

Currently exposed and non-exposed pairs
matched by age, job seniority, working hours,
residential area, and housing and living
conditions

Regression analysis controlled for age, job
seniority, body mass index, and alcohol




Table 1. Continued

Reference Qutcome Number (%) with outcome Estimate of association (95% confidence interval) Adjustment factors
consumption (+ smoking for comparison of
currently vs. never exposed workers; + year of
observation for comparson by PFOA level in
workers with concurrent PFOA and outcomes)
Costa et al. 2009 lgG (g/L) % outside reference range PFOMA coefficient = —0.017 (=0.115, —0.080) Age, job seniority, body mass index, alcohol
Exposed: 2.6% [As reported, 95% confidence interval exdudes consumption, and year of observation
Non-exposed: MR —0.017; upper 95% oonfidence limit may be
0.080, since p-value is reported as non-
significant)
Costa et al. 2009 lghA (glL) % outside reference range NR Age, job seniority, body mass index, alcohol
Exposed: 128% consumption, and year of observation
Mon-exposed: NR
Costa et al. 2009 IgM (g/L) % outside reference range PFOMA coefficient = 0,048 (—0.093, 0.190) Age, job seniority, body mass index, alcohol
Exposed: 5.1% consumption, and year of observation
Mon-exposed: NR
Lin et al. 2011 Serum Creactive MR PFOA percentile: Age, gender, smoking status, drinking status,

Wang et al. 2011

Wang et al. 2011

protein (log mg/L)

Serum total IgE at age
2 years (kUAL,
leg-transformed)

Cord serum total IgE (kU/L,
leg-transformed)

n =244 overall
n=133 males
n=111 females

n =244 gverall
n=133 males
n=111 females

<50th (0.75-237 ng/mL): mean (SE)=1.38 (0.14)

50th-74th (239-592 ng/mL): mean (SE) = 1.43
(0.14)

75th-85th (6.01-9.62 ng/mL) mean (SE) = 148
(0.18)

>00th (9.64-28.13 ng/mL): mean (SE)=141
(0.21)

P-trend =0.932

PFOS percentile:

<50th (0.11-8.92 ng/mL}: mean (SE)=1.41 (0.13)

50th-74th (8.95-14.35 ng/mL): mean (SE) = 1.41
0.18

75th—89th (14.92-19.14 ng/mL}: mean (SE) = 1.48
0.7

>80th (19.98-67.26 ng/mL): mean (SE) =136
(0.21)

P-trend = 0.957

Log PFOA (ng/mL):

Overall avefficient= 0027 (5E = 0.244), p= 0870

Boys coefficient =0.097 (SE= 0.345), p= 0.710

Girls arefficient = 0,001 (SE=0452), p= 0998

Log PFOS (ng/mi):

Overall mefficient=0251 (SE=0.179), p= 0.147

Boys coefficient =0.359 (SE= 0.255), p= 0.238

Girls mefficient =0.095 (SE =0325), p= 0723

Log PFOA (ng/mL):

Overall coefficient =0.134 (0,003, 0.458)

Boys coefficient =0.206 (0.047, 0.702)

Girls mefficient =0.067 (SE=0231), p= 0823

Log PFOS (ng/ml):

Overall coefficient =0.161 (0.064, 0.642)

household income, systolic blood pressure,
waist circumference, homeostasis model
assessment of insulin resistance index, total
cholesterol, and creatinine

Gender, gestational age, parity, maternal age, and
prenatal environmental tobacco smoke
exposure

Gender, gestational age, parity, maternal age, and
prenatal environmental tobacco smoke
EXPOsU e

(continued)
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_ _ Results A total of 73 studies investigating bisphenol
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polybrominated biphenyls (2937 individuals), polycyclic
aromatic hydrocarbons (5174 individuals), parabens
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‘ L inclusion criteria. Most had a cross-sectional design
' Aﬂ% - and low or medium risk of bias. In qualitative analysis,
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e ———— ﬂ adults, and some studies suggested this association was
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indicated a significant association between exposure to
bisphenol A and overweight (OR 1.254, 95% CI 1.005
to 1.564), obesity (OR 1.503, 95% Cl 1.273 to 1.774)
and increased waist circumference (OR 1.503, 95%Cl
1.267 to 1.783) in adults, and between exposure to
2,5-dichlorophenol and obesity in children (OR 1.8,
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Vaccination antibodies at age 5 years
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Sex specific neuropsychological development
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Bisphenols, phthalates measured at age 7 years
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DXA scans
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