Workshop “Designing an Epidemiological Study on PFAS Exposed
Population in Veneto Region” Venice, 22-23 February 2017

Human Biomonitoring of Perfluorinated
Substances (PFAS) in Population Groups
of the Veneto Region




\(* r The Human Biomonitoring Study

The HBM study was proposed and carried out under the
agreement “YAccordo di collaborazione tra Istituto
Superiore di Sanitd e Regione Veneto (2014 - 2017)"
when it became evident that people living in some
areas of the Province of Vicenza had been exposed to
PFAS through consumption of contaminated water

It was designed to assess PFAS internal dose in subjects
living in areas where contamination had occurred vs/
subjects living in “control areas” of the same Province at
presumed background contamination level

The study, started in 2015 and still ongoing, was carried
out by ISS with support from the Veneto Region and in
strict collaboration with the local health and social care
structures ULSS 5, 6, 8,92, 15 e 22
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Study design: selection of the
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Study design: selection of subjects

General population
=Subjects residing in areas where drinking
water contamination had occurred
(Exposed subjects)
= Subjects residing in areas where no
contamination of drinking water had
been documented (Comparison Group,
Not exposed subjects)

480 subjects

Subjects working in and/or residing in farms
in areas where water contamination had

120 subjects

Farmers

occurred




The general population

Age 20-29 years

females é Age 30-39 years

Age 40-50 years

240 exposed Age 20-29 years
(257 enrolled) males éAge 30-39 years
Age 40-50 years

o
females Age 30-39 years

240 not exposed Age 40-50 years

(250 enrolled) Age 20-29 years

males Age 30-39 years

Age 40-50 years




The Farmers

20 age 20-29 years

60 females 20 age 30-3? years
20 age 40-50 years

120 subjects

20 age 20-29 years

60 males 20 age 30-39 years
20 age 40-50 years
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Studio di b i di sostanze perfl Ichiliche PFAS) &

nella Regione Veneto 5

Determinazione della concennazione dei biomarcatori di
esvosizione

— The Questionnaire

MODULO DI CONSENSQ INFORMATOQ PER I DONATORI DI SANGUE

(PFAS),

e The study was approved by the local

correlato alla contanur}

circostanze temitorial
‘biomonitoraggio” (20

=== _ Ethical Committees and each participant

Dichiaro di essere statf % ; H Questionatio (popolazione genecale)
% &

= losmudio ¢ con)

s s signed an informed consent

g o

» 1o smdiosipr
poxlivonate fR—

= = = Enrollment began in July 2015 and was
: completed in April 2016
Enrollment of farmers was completed in
early 2017

Tpirres

- i PFAS inclus]
nelle acque d

Questionnaire with questions on
anthropometric and socio-
demographic characteristics, lifestyle,
— use of water, drinking-water
consumption and dietary habits was
administered to each participant

e e

=
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Analysis

\.

= Perfluorobutanoic Acid (PFBA)

= Perfluoropentanoic Acid (PFPeA)

= Perfluorohxanoic Acid (PFHxA)

= Perfluoroheptanoic Acid (PFHpA)
= Perfuorooctanoic Acid (PFOA)

= Perfuorononanoic Acid (PFNA)

= Perfluorodecanoic Acid (PFDeA)

= Perfluoroundecanoic Acid (PFUNA)
= Perfluorododecanoic Acid (PFDoA)
= Perfluorobutan sulfonate (PFBS)

= Perfluorohexane sulfonate (PFHXS)
= Perfluorooctan sulfonate (PFOS)

Extraction

.

Instrumental
analysis

HPLC-MS/MS
J
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Elena De Felip, Anna Maria Ingel




Study on the general population

Results
m PFBA
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Mann-Whitney Test,

Exposed vs/ Not exposed 14 For nearly all
Substance D substances, serum
12 concentration in of
PFBA <<0.0001 exposed subjects
PFPeA <<0.0001 were significantly
10 i
PFBS <<0.0001 E higher than those
o of subjects living in
PFHXA <<0.0001 2 3 the control area
PFHpA <<0.0001 <
[
PFHxS 0.002 < 6
PFOA <<0.0001 g
PFNA 0.331 4
PFOS <<0.0001
PFDA 0.871 2
PFUNA 0.383
PFDoA <<0.0001 0

Exposed Not exposed
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Mann-Whitney Test, Exposed subjects stratified by ULSS

Analyte

PFBA
PFPeA
PFBS
PFHXA
PFHpA
PFHXS
PFOA
PENA
PFOS
PFDA
PFUdA
PFDOA

US5vsNE
P

<<0.0001
<<0.0001
<<0.0001
<<0.0001
<<0.0001
<<0.0001
<<0.0001
0.041
<<0.0001
0.85
0.76
<<0.0001

US5vsU6
P

<<0.0001
<<0.0001
0.00034
<<0.0001
<<0.0001
<<0.0001
<<0.0001
0.039
<<0.0001
0.69
0.26
0.00039

UbvsNE
P

<<0.0001
0.00015
<<0.0001
<<0.0001
0.050
<<0.0001*
<<0.0001
0.55
0.26
0.62
0.24
<<0.0001

*Higher in the NE group

PFOA, ng/g siero
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PFAS serum
concentrations in
subjects residing in the
ULSS & area were
significantly higher
than those of subjects
residing in the ULSS6
area
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PFOA serum concentrations (median values) in subjects
in this study, in subjects exposed to contaminated water
in other studies, and in subjects not exposed to
contaminated water
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PFOS serum concentrations (median values) in subjects in

this study, in subjects exposed to contaminated water in

other studies, and in subjects not exposed to
contaminated water R,
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Influence of sex

Mann-Whitney Test: M>F, p<0.05

Exposed and
Not exposed

Exposed Not exposed ® Males = Females

(E) (NE)
(E+NE) "
PEHXS PFHPA, PEHXS Males showed serum
PFOA’ PFHXS, PFOA’ 23 concentrations
PFNA’ PFOA, PFNA’ 20 significantly higher than
’ PFNA ’ femal
) = emales
PFOS PEOS PFOS g 4E
o
w 10
[
<
@) 5
2 =y
0

Exposed Not exposed




Influence of age

Generally, serum
concentrations did not
increase with age

Spearman correlation,

p<0.05
Exposed Not B Age 20-29
and Not  Exposed Sanad 16 ® Age 30-39
exposed (E)
(E+NE) (NE) 14 Age 40-51
12
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2 10
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0 8
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0
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Influence of area of residence (Rural vs/ Urban), exposed subjects

Mann-Whitney Test : Rural>Urban,

p<0.05 B Urban
100

Exposed Exposed Exposed ® Rural

(E) ULSS 5 ULSS 6 g 30
PFHPA, 2

> 60
PFHXS, PFOA, ‘;,;D
PFOA, S
PFNA = <

PFNA, 2 40
PFOS .

20

0

Exposed ULSS 5 Exposed ULSS 6
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Growing one’s own vegetables

M yes “ No

Mann-Whitney Test: Y>N, p<0.05 20

SHIBLIEN Exposed Not Exposed =
Not Exposed £
(E+NE) (E) (NE) o
g 10
5
PFNA, PFDA =
and PFOS PFOS éf >
= w7
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Farming one’s own animals
H Yes “ No

Mann-Whitney Test: Y>N, p<0.05 60

c 50
Exposed and £
E E S
Not Exposed XFZ:)Sed NOt( li|(|p5>;)sed > 10
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e £ 30
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Influence of food consumption

The questionnaire was structured to
allow collection of consumption data
by aggregated categories/broad
groups of food

As known from literature, in sites
characterized by PFAS contamination
of water, water consumption is the
main source of exposure, and
contribution to human exposure from
single food categories may be difficult
to characterize




Influence of food consumption

From questionnaries, it resulted that about 44% of the population
biomonitored used to grow own’s vegetables, and about 15% to raise
own’s animals. However, always from questionnaires, consumption of
own-produced food resulted to be low

In the Exposed group there were no statistically significant and direct
correlation with specific food groups with some exceptions, as for:

*Cereals and derivatives: PFHpA, PFHxS, PFOA and PFOS

*Wild fish and game: PFHpA, PFOS, PFDA and PFUdA

*Fruit: PFOA




Tap water consumption (for drinking), Exposed subjects

Spearman direct correlation,

p<0.05

Exposed Exposed
ULSS 5 ULSS 6

PFOA PFHpA and PFOA




Correlation between PFOA serum concentrations in Exposed subjects
and PFOA concentrations assessed in water
(water contamination data from ARPA/Veneto Region, elaboration
carried out with the «lgiene delle acque interney Unit)

Spearman Test, DIRECT correlation

p<0.05

Tap water Well water

p=0.0034 p<<0.001




Spearman direct correlation, Exposed subjects
p<0.05

oo

C

PFOA concentration in subjects that use PFOA concentration in subjects that use
tap water to water vegetables vs PFOA well water to water vegetables vs PFOA
concentration in tap water concentration in well water

p=0.091 p=0.079




Spearman direct correlation,
p<0.05

-

C

PFOA concentration in subjects that use PFOA concentration in subjects that use
tap water to water animals vs PFOA well water to water animals vs PFOA
concentration in tap water concentration in well water




Farmers

20 age 20-29 years

60 females 20 age 30-39 years
20 age 40-50 years
120 subjects
20 age 20-29 years
60 males

20 age 30-39 years
20 age 40-50 years

Enrolilment has been completed in all ULSS

Analysis has been performed on all samples from ULSS 5 (59)
and from ULSS 6 (22)
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Mann-Whithey Test,
Exposed general population vs/ Exposed Farmers

Substance P 30
PFBA 0.41
70
PFPeA 0.20
PFBS 0.19 E 60
PFHXA 0.49 5 20
PFHpA 0.85 8 40
(@)]
PFHXS <<0.0001 S 30
-
PFOA <<0.0001 <£ 20
PFNA 0.34
O 10
PFOS <<0.0001 0
PFDA 0.00041 0
Exposed Exposed
PFUNA 0.00036 General Farmers

PFDoA <<0.0001 Population




Mann-Whitney Test,
Exposed general population ULSSS vs/ Exposed Farmers ULSSS

Substance D
PFBA 0.0049
PFPeA 0.20 s
PFBS 0.18 c 140
PFHXA 0.94 G_D) 120
PFHpPA 0.88 a 100
PFHxS <<0.0001 ? 80
PFOA 0.0014 < o
PFNA 0.90 O 20
PFOS <<0.0001 o- .
PFDA <<0.0001 .
PFUNA 0.0018 T

PFDoA <<0.0001




Conclusions

v' The concentrations of most PFAS in the serum of ' .
residents in areas where contamination of
water had been detected were significantly R, Dl

higher than those detected in residents of the S

conirol areas

v" Within the group of exposed subjects, residents in
the ULSS 5 area showed concentrations higher
than the other exposed subjects. Males from ULSS
5 showed the highest levels of concentration
among subjects from the general population

v Assignificant association between PFOA
serum levels and tap water consumption
in exposed subjects was observed




Conclusions

v PFOA serum concentrations in exposed
subjects correlated with PFOA water
concentrations detected in the subject
residence area

v'Serum concentrations of PFOA, PFOS, and
some other PFAS observed in the group of
farmers so far examined resulted to be
significantly higher than concentrations
observed in subjects of the general population
from the same ULSS




Nk you for your attention




