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C8 health project data included biomarkers in blood
and gquestionnaire data for 69030 people in 2005-06.
10 perfluorochemicals measured.

Highest was PFOA (mean 82.9 ng/mL), then PFOS
(mean 23.3)

Table 3. Continued

Age/sex Measure PFHxAS PFHxA® PFHS PFHpAZ2 PFHpA® PFOJ& PFOS PENA PFDAZ PFDAL
Total population

Female Mean 0.8 1.4 4.3 0.6 1.2 688 20.7 15 05 0.8
Median 0.5 1.0 2.7 0.3 0.8 238 17.6 1.3 0.3 0.7

Geometric mean 0.5 1.1 2.8 0.4 1.0 2719 17.0 1.3 04 0.7

SD 1.0 1.1 6.2 0.8 1.2 190.6 14.1 0.8 0.4 0.4

Male Mean 09 1.4 ha 0.7 1.3 982 26.0 1.7 0.5 0.8
Median 0.6 1.0 38 0.3 09 337 229 15 0.3 0.7

Geometric mean 0.6 1.2 4.0 04 1.0 394 AR 15 04 0.7

SD 1.2 1.4 12.8 09 1.3 2843 16.5 09 0.6 0.8

Total Mean 0.9 1.4 5.1 0.6 1.2 829 23.3 1.6 05 0.8
Median 0.5 1.0 3.2 0.3 049 282 20.2 14 0.3 0.7

Geometric mean 0.6 1.1 33 0.4 1.0 329 19.2 14 0.4 0.7

SD 1.1 1.3 10.0 0.9 1.2 2408 15.6 0.9 05 0.7

S —

Frisbee et al Environ Health Perspect. 2009
Dec;117(12):1873-1882



PFOA and PFOS in serum

Table 6. Median (range) concentration of selected perfluorinated compounds in human plasma and serum of non-occupationally popula
Concentration {pg/l) " Ape (years) Year Country

PIOS PFOA PIFHxS

Naorth America

28 4% (6.7-81.5) 6.4 (<5352 6,65 <2.0-214) 6 LSA, tissue banks

.95 (2 8-57.9 2. {05-55 2¥ F 19942001 Morthwest Terrtores, Canada
2B.85 (37651 I {=1.2-7.2 5 = 20 2002 Oitawa, Canada

358 { =4.3-1656) 4.7(=19-523) 1.5 (< 1.4-663) 5 20-69 2000-2001 USA, blood donors, 6 cities
W2 {=34-175% 4.2{=14-16T7 23 {=1.440% 238 590 2000 Seattle, UISA

(=1.3164)19 {=3-88)9 {=0.4-32)4 175 17-72 200020012 4 cities in LUSA

¥ T(67-515 5.1{1.9-56.1) IB(=14-7T12) 598 2-12 19941995 23 cities in UUSA

29.5 2.3 1.6 178 3060 1974 Marvland, USA

M7 5.6 24 178 3965 1989 Maryvland, USA

B5EF (1a-164 4.95{0.2-10.4) I95(04-11.2 | 2307 2003 Atlanta, USA

3.2 L | 2.1 1562 12- =60 19992000 USA, NHANES study

3.1 1.6 2.0 2y 19902002 USA

24 (F 4.0F 4 38 54 12-=60 F 20012002 USA, NHANES study

40, 2 7.0F 12-=60 M

15,8 (66369 24 =1.04T 4 2005 SL Paul, UUSA
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PFOS PFOA PFH=S

!':umi;w

M 3474 500 (1.0-24.8) 3.0 (0.8-56.8) i 19-75 19972000 Sweden

17.2 {4.5-27) 4.1 (LI-128) 1L3(LI=1.4) 20 [9-63 1998, 2000 Ik.'|_|;iLLITI
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(161169 (9.7-40) 9 {=0.4-26)1 25 15-58 2003 Poland

15.29 (1.5-324) 3147 (1.6-6.2) 5.87 (1.4-40.0 48 2060 2006 Tarragona, Spain

2. 3(62-131 6.E{1.7-39.3) InA 554 2004 Morthern Bavara, Germany
137 (21-55.0 ET(05-19.10 156 | 467 2005 Southern Bavaria, Germany
4.3 (1.6-26.2) 4920115 0.7 (=0.1-9.1) Bl 56 2006 Morth Rhine-Westphalia,
(1.0-925) (0L7-15.3) (= 1-54) 256 | 568 2006 Crermany
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C8 health project data included biomarkers in blood
and gquestionnaire data for 69030 people in 2005-06.
10 perfluorochemicals measured.

Highest was PFOS (mean 23.3 ng/mL), then PFOS

(mean 23.3)
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PFOA and PFOS in serum
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Objectives

* Investigate the impact of breast-feeding on
maternal serum PFAA concentrations

* Investigate the impact of breast-feeding on
iInfant PFAA serum concentrations



Study method

* Longitudinal study- repeated measure of
contaminants in the serum of mother and
child and/or In breast milk

 This was NOT the method



Participants

PFAAs (N=35,788)

*Pregnancy information

(N=23,815) *Consented for further studies
*Resident in west Virginia or Ohio
Interviewed in 2011 about breast-feeding
information of the child in concern

42 months from 2005-6
survey (N=633)

analyse the serum
PFAAs from 8% of
these infants.

T infants (Neagy




Lactational effect-method

! —

Recall

During <
survey
in 2011

N

*Impact on mothers (N=633)

—Regression analysis with measured PFAA (natural log
transformed to normalise) as the outcome and the
duration of breast-feeding as the predictor



Lactational effect-Results

Predicted ratio of maternal PFAAs in breast-fed relative to only
bottle-fed

Ratio
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The exponentiated regression coefficient from a model of In PFAA in the mothers adjusted for parity, maternal
age(categorical with 5 years interval) and child age (categorical with 6 months interval),and for water district only for

DA
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| actational Effect-Results

Association between maternal PFAA concentrations and duration of
breast-feeding (per twelve months)

PFAAS Coefficient 95% CI P
PFOA 0.66 (0.56-0.77) 0.000
PFOS 0.74 (0.66-0.84) 0.000

Coefficient is the predicted ratio of PFAAs: the exponentiated regression coefficient from a model of In PFAA in the
mother with duration of breast-feeding(per twelve months). The model is also adjusted for parity, maternal age
(categorical with 5 years interval) and child age (categorical with 6 months interval) and water district only for PFOA.

* We observed 34% (95%CI: 23%,44%) and 26%
(95%CI: 16%,34%) decrease in PFOA and PFOS
concentrations respectively per 12 months breast-
feeding.



Uptake by infants-method
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Impact on infants (N=49)

—regression analyses similar to those of the mothers to
Investigate duration of breast-feeding as predictor



Uptake by infants-Results

Predicted ratio of infant PFAAS in breast-fed infants relative to only

6

bottle-fed
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The exponentiated regression coefficient from a model of INPFAA in the children adjusted for child age(categorical
with 6 months interval), and water district for PFOA only



Uptake by infants-Results
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A Blue Whale calf drinks about 400 litres of mother’s milk each day

Journal of Dairy Science Volume 76, Issue 10, 1993, 3234-3246 .
The Adaptation of Milk Secretion to the Constraints of Fasting in Bears, Seals, and Baleen Whales http://goedenscience.blogspot.co.uk/



https://www.google.co.uk/url?q=http://en.wikipedia.org/wiki/Polar_bear&sa=U&ei=fwhpU5mQDo6sOpvbgeAP&ved=0CDAQ9QEwAQ&usg=AFQjCNHR5-O73qQMnUXIj7qtkgsyHfjldw
https://www.google.co.uk/url?q=http://ozwildlifestudio.com/animal-mothers-and-their-babies-happy-mothers-day/&sa=U&ei=fwhpU5mQDo6sOpvbgeAP&ved=0CC4Q9QEwAA&usg=AFQjCNGLoY55Odrn5os-6UiY-ryNZsPH2Q
http://www.sciencedirect.com/science/journal/00220302
http://www.sciencedirect.com/science/journal/00220302/76/10

Association between maternal PFOA concentration and duration of
breast-feeding (per twelve months), stratified by the level of exposure

Lactational effect-Results

Exposure category N  Coefficient 95% ClI
No background
exposure
(0 puglyear) 107 0.40 (0.22-0.73) 0.003
Low
(1-50 pglyear) 299 0.65 (0.54-0.79) | 0.000
Medium
(51-1000 pg/year) 136 0.82 (0.60-1.13) 0.225
High
(>1000 pglyear) 91 0.70 (0.43-1.15) 0.163

coefficient is the predicted ratio of PFOA: the exponentiated regression coefficient from a model of In PFOA in the

mother with duration of breast-feeding (per twelve months). The model is also adjusted for maternal age (categorical

with 5 years interval) and child age (categorical with 6 months interval) and water district
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* We observed 34% and 26%, annual decrease In
PFOA and PFOS, concentrations respectively, In
mothers associated with breast-feeding
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« Concentrations tended to be higher in infants who
were breast-fed, significantly: by 141% increase
for PFOA and 71% increase for PFOS with a year
of breast-feeding.
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“Perception of risk Is for the most
part, in the eye of the beholder”

anonymous
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Thank you

More details at:
Wwww.c8sciencepanel.org
http://www.seek.salford.ac.uk/profiles/DMondal.|sp
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