Annex 8.2: Human Tissues (milk and/or blood)(march 2015)

Individual research studies

Numerous studies measuring persistent organic pollutants in blood samples or mother’s milk
in the WEOG region have been published and can add valuable information about the levels
of these compounds. However, the study designs, populations, analytical methods and
reported statistics vary, thus direct comparison between individual analyse data is not
possible. These studies are presented mainly to provide data when other data are scarce.

A literature search covering data between 2000 and 2013 was performed. A comprehensive
summary of the study findings is presented. The studies were rated by their use of external
and internal quality controls and studies with insufficient quality information were not
included in the summary. Note that the studies that applied external quality controls (e.g.
AMARP ringtest or G-EQUAS) are indicated by asterisks. The results are reported as median
and/or range unless stated otherwise by markings a-e. When the population is defined as
adults, both men and women are included and when the population is defined as children,
both girls and boys are included.



Table 1.Levels of aldrin and dieldrin in mother’s milk and blood in individual research

studies.

ALDRIN/DIELDRIN (ng/g lipid)

MOTHER'S MILK

Year Substance | Median (range) Location Population/No of samples Reference

2009-2010 | Aldrin ND? Belgium 84 women (Croes et al., 2012)*

2009 Aldrin 0.002 (ND—0.022)b Turkey 47 women (Cok et al., 2012)

2007-2008 | Dieldrin <2 (<2-16) Germany 516 women (Raab et al., 2013)

2009 Dieldrin 8.56 (1.19—36.5)b Turkey 47 women (Cok et al., 2012)

2009-2010 | Dieldrin 7.2° Belgium 84 women (Croes et al., 2012)*

MATERNAL PLASMA

2005-2007 | Aldrin ‘ All <LOD ‘ Canada ‘ 123 pregnant women ‘ (Foster et al., 2012)*

BLOOD SERUM

2009-2010 | Dieldrin ‘ All <LOD ‘ Russia, 3 regions ‘ 209 persons (6-77 years) ‘ (Rylander et al., 2011)*

BLOOD PLASMA

2005-2010 | Aldrin 1.53 (ND-5.0)° Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,

2006-2008 | Aldrin All <LOD Canada, Nunavik 126 children (11-54 months) 2012)*

Table 2.Levels of chlordane in mother’s milk and blood in individual research studies.

CHLORDANE (ng/g lipid)

MOTHER'S MILK

Year Substance Median (range) | Location Population/No of samples Reference
2007-2008 | oxychlordane ND (ND-6) Germany 516 women (Raab et al., 2013)
2009 oxychlordane (ND-4.89) Turkey 47 women (Cok et al., 2012)
2009-2010 | oxychlordane 5.6° Belgium 84 women (Croes et al., 2012)*
2009 trans-chlordane | (ND-0.058) Turkey 47 women (Cok et al., 2012)
2009-2010 | trans-nonachlor | 3.3° Belgium 84 women (Croes et al., 2012)*
2007-2008 | cis-chlordane All <LOD Germany 516 women (Raab et al., 2013)
2009 cis-chlordane (ND-0.021) Turkey 47 women (Cok et al., 2012)
2001-2003 | a-chlordane ND (ND-1.4) UK 54 women (Kalantzi et al., 2004)
MATERNAL PLASMA
2005-2007 | oxychlordane 2.2 (0.8-12)° Canada 123 pregnant women (Foster et al., 2012)*
2005-2007 | trans-nonachlor | 2.7 (ND-27)° Canada 123 pregnant women (Foster et al., 2012)*
BLOOD SERUM
2003 a-chlordane All <LOD UK 154 adults (22-80 years) (Thomas et al., 2006)
2003 y-chlordane All <LOD UK 154 adults (22-80 years) (Thomas et al., 2006)
2003 oxychlordane 11 (0.73-76) Finland 1988 elderly (57-70 years) (Airaksinen et al., 2011)*
2003 trans-nonachlor | 28 (0.012-190) Finland 1988 elderly (57-70 years) (Airaksinen et al., 2011)*
2005-2007 | trans-nonachlor | 6.0 (1.1-66.1) us 618 girls (6-8 years) (Windham et al., 2010)*
BLOOD PLASMA
2007 oxychlordane 2.74 (0.72-10.9) | Greece 61 adults (20-65 years) (Kalantzi et al., 2011)*
2009-2010 | oxychlordane <LOD Russia, 3 regions 209 persons (6-77 years) (Rylander et al., 2011)*
oxychlordane (Bjermo et al., 2013)
2010-2011 | (pg/mL) 17.3 (3.8-135) Sweden 246 adults (18-80 years)
2001-2004 | trans-chlordane | ND Sweden 1016 elderly (70-years) (Salihovic et al., 2012)
2001-2004 | trans-nonachlor | 20.0 Sweden 1016 women (70-year olds) | (Salihovic et al., 2012)
2001-2004 | trans-nonachlor | 25.0 Sweden 1016 men (70-year olds) (Salihovic et al., 2012)
2007 trans-nonachlor | 2.64 (0.45-20.4) | Greece 61 adults (20-65 years) (Kalantzi et al., 2011)*
2009-2010 | trans-chlordane | <LOD Russia, 3 regions 209 persons (6-77 years) (Rylander et al., 2011)*




2009-2010 | trans-nonachlor | <LOD Russia, Nelmin-Nos | 87 women (6-77 years) (Rylander et al., 2011)*

2009-2010 | trans-nonachlor | <LOD Russia, Nelmin-Nos | 22 men (6-77 years) (Rylander et al., 2011)*

2009-2010 | trans-nonachlor | <LOD Russia, Izhma 25 women (15-55 years) (Rylander et al., 2011)*

2009-2010 | trans-nonachlor | <LOD Russia, Izhma 25 men (15-55 years) (Rylander et al., 2011)*

2009-2010 | trans-nonachlor | 1.3 (LOD-21) Russia, Usinsk 25 women (19-62 years) (Rylander et al., 2011)*

2009-2010 | trans-nonachlor | 4.6 (3.1-26) Russia, Usinsk 25 men (19-62 years) (Rylander et al., 2011)*

trans-nonachlor (Bjermo et al., 2013)

2010-2011 | (pg/mL) 35.7 (2.2-267) Sweden 246 adults (18-80 years)

2001-2004 | cis-chlordane ND Sweden 1016 elderly (70-years) (Salihovic et al., 2012)

2009-2010 | cis-chlordane <LOD Russia, 3 regions 209 persons (6-77 years) (Rylander et al., 2011)*

2009-2010 | cis-nonachlor <LOD Russia, 3 regions 209 persons (6-77 years) (Rylander et al., 2011)*

BLOOD PLASMA

2005-2010 | oxychlordane 187 (2.0-3500)° | Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,

2006-2008 | oxychlordane 9.6 (0.4-345)° Nunavik, Canada 126 children (11-54 months) | 2012)*

2004 trans-nonachlor | 9 (<LOD-48) Norway 311 women (48-62 years) (Rylander et al., 2012)*

2005-2010 | trans-nonachlor | 335 (5.0-5000) | Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,

2006-2008 | trans-nonachlor | 16.1(0.7-517)° Nunavik, Canada 126 children (11-54 months) | 2012)*

2004 cis-nonachlor 2 (<LOD-14) Norway 311 women (48-62 years) (Rylander et al., 2012)*

2005-2010 | cis-nonachlor 62.1(1.0-970)° Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,

2006-2008 | cis-nonachlor 2.8 (0.3-81.0)° Nunavik, Canada 126 children (11-54 months) | 2012)*

2005-2010 | a-chlordane 1.50 (ND-5.7)° Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,

2006-2008 | a-chlordane All <LOD Nunavik, Canada 126 children (11-54 months) | 2012)*

2005-2010 | y-chlordane 0.78 (ND-13.0)° | Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,

2006-2008 | y-chlordane AllLOD Nunavik, Canada 126 children (11-54 months) | 2012)*

2007-2008 | Sum chlordane 150 (1.5-6600)° | Canada, Nunavut 2172 adults (>18 years) (Laird et al., 2013)*

Table 3.Levels of DDE/DDT in mother’s milk and blood in individual research studies.

DDE/DDT (ng/g lipid)

MOTHER'S MILK

Year Substance | Median (range) Location Population/ No of samples Reference
2001-2003 | o,p'-DDE 0.1 (ND-5.8) UK 54 women (Kalantzi et al., 2004)
2009 o,p'-DDE 0.27 (<LOD—1.25)b Turkey 47 women (Cok et al., 2012)
2009-10 p,p'-DDE 162° Belgium 84 women (Croes et al., 2012)*
2001-2003 | p,p'-DDE 150 (22-1600) UK 54 women (Kalantzi et al., 2004)
2007-2008 | p,p'-DDE 63 (8-2330) Germany 516 women (Raab et al., 2013)
2009 p,p'-DDE 325 (16.8—1071)b Turkey 47 women (Cok et al., 2012)
2001-2003 | o,p'-DDT 0.6 (ND-55) UK 54 women (Kalantzi et al., 2004)
2009 o,p’-DDT 1.39 (0.068-32.4)b Turkey 47 women (Cok et al., 2012)
2001-2003 | p,p'-DDT 6.2 (1.1-760) UK 54 women (Kalantzi et al., 2004)
2007-2008 | p,p'-DDT <2 (<2-300) Germany 516 women (Raab et al., 2013)
2009 p,p-DDT | 10.5(0.41-63.7)° Turkey 47 women (Cok et al., 2012)
2009-2010 | p,p'-DDT 11.0° Belgium 84 women (Croes et al., 2012)*
MATERNAL SERUM

2001-2002 | p,p'-DDE 89 (18-380) Netherlands 90 pregnant women (Meijer et al., 2008)
2004-2006 | p,p'-DDE 168.69 Spain, Valencia 541 pregnant women (Llop et al., 2010)*




2004-2008 | p,p'-DDE 110 (105-115)° Spain, Sabadell + Gipuzkoa | 1259 pregnant women (Ibarluzea et al., 2011)
2006 p,p'-DDE 112.3 Italy (Polluted area!) 70 pregnant women (Bergonzi et al., 2009)*
2004-2006 | p,p'-DDT 7.70 Spain, valencia 541 pregnant women (Llop et al., 2010)*
MATERNAL PLASMA
2005-2007 | p,p'-DDE 63 (15-1705)° Canada 123 pregnant women (Foster et al., 2012)*
2005-2007 | p,p'-DDT ND (ND-58) Canada 123 pregnant women (Foster et al., 2012)*
BLOOD SERUM
2003 o,p'-DDE <0.48 (<0.48-3.9) UK 154 adults (22-80 years) (Thomas et al., 2006)
2009-2010 | o,p’-DDE All <LOD Russia, 3 regions 209 samples (6-77 years) (Rylander et al., 2011)*
2002 p,p'-DDE 399.3 (1.2-9036.0) Spain, Catalonia 919 adults (18-74 years) (Porta et al., 2010)
2003 p,p'-DDE 100 (<11-2600) UK 154 adults (22-80 years) (Thomas et al., 2006)
(Airaksinen et al.,
2003 p,p'-DDE 470 (9.1-10000) Finland 1988 elderly (57-70 years) 2011)*
2005-2007 | p,p-DDE 101.5 (11.0-8010) us 618 girls (6-8 years) (Windham et al., 2010)*
2006 p,p'-DDE 219.1 (6.9-8227) Spain, Barcelona 231 adults (>18years) (Porta et al., 2012)
2007 p,p'-DDE 268 (53.8-1650) Greece 61 adults (Kalantzi et al., 2011)*
2009-2010 | P.,p'-DDE 163 (<LOD-1342) Russia, Nelmin-Nos 87 women (6-77 years) (Rylander et al., 2011)*
2009-2010 | P:P-DDE | 176 (51-732) Russia, Nelmin-Nos 22 men (6-77 years) (Rylander et al., 2011)*
2009-2010 | P:P-DDE | 107 (41-517) Russia, Izhma 25 women (15-55 years) (Rylander et al., 2011)*
2009-2010 | Pb.p'-DDE 138 (20-428) Russia, Izhma 25 men (15-55 years) (Rylander et al., 2011)*
2009-2010 | P,P-DDE | 703 (91-600) Russia, Usinsk 25 women (19-62 years) (Rylander et al., 2011)*
2009-2010 | P:P-DDE | 190 (53-782) Russia, Usinsk 25 men (19-62 years) (Rylander et al., 2011)*
p,p'-DDE
2010-2011 | (pg/mL) 451.5 (48.8-7420) Sweden 246 adults (Bjermo et al., 2013)
2003 o,p'-DDT <0.51 (<0.51-8.4) UK 154 adults (22-80 years) (Thomas et al., 2006)
2009-2010 | o,p-DDT All <LOD Russia, 3 regions 209 samples (6-77 years) (Rylander et al., 2011)*
2002 p,p'-DDT 29.3 (0.8-1253) Spain, Catalonia 919 adults (18-74 years) (Porta et al., 2010)
2003 p,p'-DDT 2.9 (<0.64-73) UK 154 adults (22-80 years) (Thomas et al., 2006)
2006 p,p'-DDT 22.0(1.16-341.9) Spain, Barcelona 231 adults (>18 years) (Porta et al., 2012)
2007 p,p'-DDT 6.32 (2.41-47.7) Greece 61 adults (20-65 years) (Kalantzi et al., 2011)*
2009-2010 | p,p'-DDT <LOD Russia, 3 regions 209 samples (6-77 years) (Rylander et al., 2011)*
p,p'-DDT
2010-2011 | (pg/mL) All <LOD Sweden 246 adults (18-80 years) (Bjermo et al., 2013)
BLOOD PLASMA
2004 p,p'-DDE 159 (<LOD-833) Norway 272 women (48-62 years) (Rylander et al., 2012)*
2005-2010 | p,p'-DDE 1017 (ND-16000)° Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,
2006-2008 | p,p'-DDE 79.7 (ND-1864)° Canada, Nunavik 126 children (11-54 months) | 2012)*
p,p'-DDE+
2007-2008 | p,p'-DDT 311 (292-323)° Canada, Nunavut 2172 adults (>18) (Laird et al., 2013)*
2005-2010 | p,p'-DDT 25.5 (4.0-410)° Greenland 1614 adults (18-88 years) (valera et al., 2013)
(Turgeon O'Brien et al.,
2006-2008 | p,p'-DDT <LOD (<LOD-62.7) Nunavik, Canada 126 children (11-54 months) | 2012)*




Table 4.Levels of endrin in mother’s milk and blood in individual research studies.

ENDRIN (ng/g lipid)

MOTHERS MILK

Year Substance Median (range) Location Population/No of samples Reference

2009 Endrin 0.048 (ND-O.605)b Turkey 47 women (Cok et al., 2012)
2009-2010 | Endrin ND? Belgium 84 women (Croes et al., 2012)*
2009-2010 | Endrinketon ND*® Belgium 84 women (Croes et al., 2012)*

Table 5.Levels of endosulfan in mother’s milk and blood in individual research studies.

ENDOSULFAN (ng/g lipid)

MOTHER'S MILK

Year Substance Median (range) Location Population/No of samples | Reference
2009 Endosulfan-| 0.028 (ND-1.30)° | Turkey 47 women (Cok et al., 2012)
2009 Endosulfan-II 0.17 (ND-1.60)" Turkey 47 women (Cok etal., 2012)

Table 6.Levels of HBCD in mother’s milk and blood in individual research studies.

HBCD (ng/g lipid)

MOTHER'S MILK

Year Substance Median (range) Location Population/No of samples Reference

2003-2005 HBCD 0.86 (<LOQ-31) Norway 310women (Thomsen et al., 2010)
2004-2005 HBCD 1.02 (0.36-8.10)° us 43 women (Carignan et al., 2012)
2006 HBCD 1.5° Belgium 197 women (pools) (Colles et al., 2008)*
2009-2010 HBCD 3.80° Belgium 84 women (Croes et al., 2012)*
MATERNAL SERUM

2001-2002 ‘ HBCD ‘ 0.7 (nd-7.4) | Netherlands ‘ 69 pregnant women | (Meijer et al., 2008)
BLOOD SERUM

2007 ‘ HBCD ‘ 1.32 (nd-38.8) | Greece ‘ 61 adults | (Kalantzi et al., 2011)*

Table 7.Levels of HCB in mother’s milk and blood in individual research studies.

HCB (ng/g lipid — unless otherwise is stated)

MOTHER'S MILK

Year Substance Median (range) Location Population/No of samples Reference

2001-2003 | HCB 18 (ND-180) UK 54 women (Kalantzi et al., 2004)
2007-2008 | HCB 16 (3-140) Germany 516 women (Raab et al., 2013)
2009 HCB 5.45 (1.10-12.9)° Turkey 47 women (Cok et al., 2012)
2009-10 HCB 9.6° Belgium 84 women (Croes et al., 2012)*
MATERNAL SERUM

2004-2006 | HCB 68.8 Spain 541 pregnant women (Llop et al., 2010)*
2004-2008 | HCB 33.54 (32.06-35.10)° | Spain 1297 pregnant women (Ibarluzea et al., 2011)
2006 HCB 19.4 Italy 70 pregnant women (Bergonzi et al., 2009)*
BLOOD SERUM

2002 HCB 159 (0.8-4799) Spain 919 adults (18-74 years) (Porta et al., 2012)
2003 HCB 11 (<4.8-72) UK 154 adults (22-80 years) (Thomas et al., 2006)
2005-2007 | HCB 8.7 (2.6-62.4) us 618 girls (6-8 years) (Windham et al., 2010)*
2006 HCB 109.0 (1.41-1210.5) Spain 231 adults (>18years) (Porta et al., 2012)
2007 HCB 23.1(5.97-192) Greece 61 adults (20-65 years) (Kalantzi et al., 2011)*
2009-2010 | HCB 110 (<LOD-373) Russia, Nelmin-Nos | 87 women (6-77 years) (Rylander et al., 2011)*




2009-2010 | HCB 86 (<LOD-203) Russia, Nelmin-Nos | 22 men (6-77 years) (Rylander et al., 2011)*
2009-2010 | HCB 102 (32-297) Russia, Izhma 25 women (15-55 years) (Rylander et al., 2011)*
2009-2010 | HCB 160 (46-361) Russia, Izhma 25 men (15-55 years) (Rylander et al., 2011)*
2009-2010 | HCB 103 (35-320) Russia, Usinsk 25 women (19-62 years) (Rylander et al., 2011)*
2009-2010 | HCB 107 (53-427) Russia, Usinsk 25 men (19-62 years) (Rylander et al., 2011)*
2010-2011 | HCB (pg/mL) | 78.5 (14.6-780) Sweden 246 adults (18-80 years) (Bjermo et al., 2013)
BLOOD PLASMA
2001-2004 | HCB 43.8 Sweden 497 women (70-year olds) (Salihovic et al., 2012)
2001-2004 | HCB 37.3 Sweden 495 men (70-year olds) (Salihovic et al., 2012)
2004 HCB 27 Norway 311 women (48-62 years) (Rylander et al., 2012)*
2005-2010 | HCB 177.5 (6.0-2300)° Greenland 1614 adults (18-88 years) (valera et al., 2013)
(Turgeon O'Brien et al.,
2006-2008 | HCB 12.3(2.1-241.4)° Canada, Nunavik 126 children (11-54 months) | 2012)*

Table 8.Levels of a-, p- and y-HCH in mother’s milk and blood in individual research studies.

o-HCH, B-HCH and y-HCH (ng/g lipid-ig nothing else is stated)

MOTHER'S MILK

Year Substance Median (range) Location Population/No of samples Reference
2001-2003 o-HCH ND (ND-2) UK 54 women (Kalantzi et al., 2004)
2007-2008 o-HCH <2 (<2-12) Germany 516 women (Raab et al., 2013)
2009 o-HCH 0.23 (0.059-1.86)b Turkey 47 women (Cok et al., 2012)
2009-2010 o-HCH ND® Belgium 84 women (Croes et al., 2012)*
2001-2003 b-HCH 17 (1.2-1500) UK 54 women (Kalantzi et al., 2004)
2007-2008 B-HCH 6 (<2-1520) Germany 516 women (Raab et al., 2013)
2009 B-HCH 36.3 (4.88-367)b Turkey 47 women (Cok et al., 2012)
2009-2010 B-HCH 8.9° Belgium 84 women (Croes et al., 2012)*
2001-2003 y-HCH 0.6 (ND-7.7) UK 54 women (Kalantzi et al., 2004)
2007-2008 y-HCH <1 (<1-34) Germany 516 women (Raab et al., 2013)
2009 y-HCH 0.34 (0.089-1.94)b Turkey 47 women (Cok et al., 2012)
2009-2010 y-HCH ND? Belgium 84 women (Croes et al., 2012)*
MATERNAL SERUM
2004-2006 B-HCH 22.75 Spain 541 pregnant women (Llop et al., 2010)*
2004-2008 B-HCH 19.14 (18.17-20.16)° Spain 1297 pregnant women (Ibarluzea et al., 2011)
MATERNAL PLASMA
2005-2007 B-HCH 2.6 (ND-989)° Canada 123 pregnant women (Foster et al., 2012)*
2005-2007 y-HCH All <LOD Canada 123 pregnant women (Foster et al., 2012)*
MATERNAL WHOLE BLOOD

(Wittsiepe et al.,
2000-2002 o-HCH (ng/L) 0.00095 (0.00009-0.04) | Germany 226 pregnant women 2008)*

(Wittsiepe et al.,
2000-2002 B-HCH (ng/L) 0.067 (0.0045-1.3) Germany 226 pregnant women 2008)*

(Wittsiepe et al.,
2000-2002 y-HCH (ng/L) 0.0016 (0.0002-0.037) Germany 226 pregnant women 2008)*
BLOOD SERUM
2003 o-HCH <0.48 (<0.48-23) UK 154 adults (22-80 years) (Thomas et al., 2006)
2007 o-HCH ND (ND-1.64) Greece 61 adults (20-65 years) (Kalantzi et al., 2011)
2009-2010 o-HCH All <LOD Russia, 3 regions 209 samples (6-77 years) (Rylander et al., 2011)*
2002 B-HCH 91.9 (1.4-2716) Spain, Catalonia 919 adults (18-74 years) (Porta et al., 2010)
2003 B-HCH 12 (<0.68-80) UK 154 adults (22-80 years) (Thomas et al., 2006)
2006 B-HCH 64.2 (1.5-898) Spain, Barcelona 231 adults (>18years) (Porta et al., 2012)
2007 B-HCH 17.8 (4.15-143) Greece 61 adults (20-65 years) (Kalantzi et al., 2011)*
2009-2010 B-HCH All <LOD Russia, 3 regions 209 samples (6-77 years) (Rylander et al., 2011)*




-HCH

2010-2011 ?pg/mL) 29.1 (4.1-368) Sweden 246 adults (18-80 years) (Bjermo et al., 2013)
2003 y-HCH <1.7 (<1.7-110) UK 154 adults (22-80 years) (Thomas et al., 2006)
2009-2010 y-HCH All <LOD Russia, 3 regions 209 samples (6-77 years) (Rylander et al., 2011)*
BLOOD PLASMA
2005-2010 B-HCH 27.0 (1.0-530)° Greenland 1614 adults (18-88 years) (Valera et al., 2013)

(Turgeon O'Brien et al.,
2006-2008 B-HCH 2.7 (ND-39.7)° Nunavik, Canada 126 children (11-54 months) | 2012)*

(Turgeon O'Brien et al.,
2006-2008 y-HCH ND (ND-2.1) Nunavik, Canada 126 children (11-54 months) | 2012)*

Table 9.Levels of mirex in mother’s milk and blood in individual research studies.
MIREX (ng/g lipid)
MOTHER'S MILK
Year Substance Median (range) Location Population/No of samples Reference
2009 Mirex 0.073 (ND-0.90)b Turkey 47 women (Cok et al., 2012)
2009-2010 | Mirex ND? Belgium 84 women (Croes et al., 2012)*
MATERNAL PLASMA
2005-2007 | Mirex ‘ ND (ND-5,3) | Canada ‘ 123 pregnant women ‘ (Foster et al., 2012)*
BLOOD SERUM
2009-2010 | Mirex ‘ All <LOD | Russia, 3 regions ‘ 209 samples (6-77 years) ‘ (Rylander et al., 2011)*
BLOOD PLASMA
2005-2010 | Mirex 31,1 (ND-760)° Greenland 1614 adults (18-88 years) (Valera et al., 2013)
(Turgeon O'Brien et al.,

2006-2008 | Mirex ND (ND-23,9) Canada, Nunavik 126 children (11-54 months) | 2012)*

Table 10.Levels of PBB-153 in mother’s milk and blood in individual research studies.

PBB-153 (ng/g lipid)

MATERNAL PLASMA

Year Substance | Median (range) Location Population/No of samples Reference

2007 BB153 0.18 (<0.014-0.85) Denmark 51 pregnant women (Frederiksen et al., 2010)

BLOOD SERUM

2009-2010 | PBB153 | 0.35 (ND-84.3) | usA 316 pregnant women | (Horton et al., 2013)*

BLOOD PLASMA

2004 PBB 153 ND (ND-63.0) Canada, Nunavik 883 adults (18-89 years) (Dallaire et al., 2009)
(Turgeon O'Brien et al.,

2006-2008 | PBB153 ND (ND-6.3) Canada, Nunavik 109 children (11-54 months) | 2012)*

Table 11.Levels of PBDEs in mother’s milk and blood in individual research studies.

PBDE (ng/g lipid - if nothing else is stated)

MOTHER'S MILK

Year Substance Median (range) Location Population/No of samples Reference

2004-2006 BDE 47 1.15 (0.34-12.0) France 77 women (Antignac et al., 2009)
2009-10 BDE 47 0.67° Belgium 84 women (Croes et al., 2012)*
2001-2003 Y 15 PBDE 6.3 (0.3-69) UK 54 women (Kalantzi et al., 2004)
2002/2003 Y 6 PBDE 10.2° Australia 157 women (Toms et al., 2007)
2003-2005 2 7 PBDE 2.1(0.48-82) Norway 393 women (Thomsen et al., 2010)
2003-2004 3 12 PBDE 2 (1.1-21) Spain, Vallecas 22 women (Gomara et al., 2007)*
2003-2004 3 12 PBDE 2.1(0.55-8.1) Spain, Getafe 30 women (Gomara et al., 2007)*




2003-2004 2 4 PBDE 11 (2.7-108) Canada, Kingston 39 women (Siddique et al., 2012)
2004-2006 3 5 PBDE 51 (1.2-2010) USA, North Carolina | 303 women (Daniels et al., 2010)*
2005 2 5 PBDE 1.62 (0.57-6.54) Germany 42 women, (Raab et al., 2008)
2006 > 7 PBDE 3.0 (2.0-6.4)° Belgium 22 pools (a’ 3-16 women) (Roosens et al., 2010)*
2006 Y 4 PBDE 1.50 (0.15—20.0)b Germany 507 women (Hoopmann et al., 2012)
2007 2 4 PBDE 1.31 (0.33-17.2)b Germany 571 women (Hoopmann et al., 2012)
2008 Y 4 PBDE 1.31 (0.38—27.5)b Germany 652 women (Hoopmann et al., 2012)
2009 2 4 PBDE 1.12 (0.15-27.5)b Germany 443 women (Hoopmann et al., 2012)
2008-2009 Y 4 PBDE 15 (2.9-119) Canada, Sherbroke | 48 women (Siddique et al., 2012)
MATERNAL SERUM
1999-2000 BDE 47 14.9 (12.9-17.2)° USA 223 pregnant women (Harley et al., 2010)
2001-2002 BDE 47 0.8 (0.04-6.1) Netherlands 69 pregnant women (Meijer et al., 2008)
2004-2006 BDE 47 2.83 (0.56-4.84) France 91 pregnant women (Antignac et al., 2009)
2005-2007 BDE 47 9.9 (ND-232)° Canada 123 pregnant women (Foster et al., 2012)*
2009-2010 BDE 47 7.90 (ND-1600) USA 316 pregnant women (Horton et al., 2013)*
2003-2004 3 12 PBDE 9.1 (4.3-26) Spain, Vallecas 61 pregnant women (Gomara et al., 2007)*
2003-2004 > 12 PBDE 7.8 (3.2-44) Spain, Getafe 52 pregnant women (Gomara et al., 2007)*
2003-2005 > 14 PBDE 9.6 (ND-120) Spain, Valencia 174 pregnant women (Vizcaino et al., 2011)*
2004-2005 Y 9 PBDE 52.1(21.4-1287) Canada 97 pregnant women (Foster et al., 2011)
2008-2010 2 4 PBDE 36.9 (3.59-694) USA 140 pregnant women (Buttke et al., 2013)
MATERNAL PLASMA
2007 2 6 PBDE ‘ 1.76 (0.64-51.9) | Denmark 51 pregnant women | (Frederiksen et al., 2010)
BLOOD SERUM
2003 BDE 47 2.9 (0.05-2800) Finland 1988 elderly (57-70 years) (Airaksinen et al., 2011)*
2001 2 6 PBDE 6.12 (2.72-20.1) New Zealand 23 adults (20-69 years) (Harrad and Porter 2007)
2002 > 7 PBDE 8.0(0.99-121) Spain, Catalonia 731 adults (18-74 years) (Gari and Grimalt 2013)*
2003-2004 2 7 PBDE 3.83 (3.57-4.53) Belgium 1286 children (14-15 years) (Roosens et al., 2010)*
2004-2005 > 7 PBDE 4.55 (3.92-6.47) Belgium 1515 adults (50-65 years) (Roosens et al., 2010)*
2003 3 22 PBDE 5.6 (0.63-420) UK 154 adults (22-80 years) (Thomas et al., 2006)
2005-2007 | % 6 PBDE 79.3(31.4-1399) | US 618 girls (6-8 years) (Windham et al., 2010)*
2007 3 5 PBDE 1.07 (0.68-13.3) Greece 61 adults (Kalantzi et al., 2011)*
BLOOD PLASMA
2001-2004 BDE 47 1.9 Sweden 497 women (70-year olds) (Salihovic et al., 2012)
2001-2004 | BDE 47 2.2 Sweden 495 men (70-year olds) (Salihovic et al., 2012)
2004 BDE 47 5.7 (ND-343.5)° Canada, Nunavik 883 adults (18-89 years) (Dallaire et al., 2009)
(Turgeon O'Brien et al.,
2006-2008 Y 4 PBDE 59.8 (14.6-951)° Canada, Nunavik 126 children (11-54 months) 2012)*
2007-2008 2 3 PBDE 13.4 (3.4-2130)° Canada, Nunavut 2172 adults (>18) (Laird et al., 2013)*




Table 12.Levels of PCBs in mother’s milk and blood in individual research studies.

PCB (ng/g lipid, if nothing else is stated)

MOTHER'’S MILK

Year Substance Median (range) Location Population/No of samples | Reference
2007 PCB 153 76.6 (16.5-223) France 44 women (Focant et al., 2013)
2007-2008 | PCB 153 41 (6-470) Germany 516 women (Raab et al., 2013)
2001-2003 |z 15PCB 180 (26-530) United Kingdom 54 women (Kalantzi et al., 2004)
2009 26 PCB 8.07 (13.54)d Turkey 47 women (Cok et al., 2012)
2009-10 36 PCB 70.2%* Belgium 84 women (Croes et al., 2012)*
MATERNAL SERUM
2001-2002 | PCB 153 63 (19-230) Netherlands 90 pregnant women (Meijer et al., 2008)
2004-2008 | PCB 153 38.9 (37.5-40.4)° Spain 1297 pregnant women (Ibarluzea et al., 2011)
2004-2006 |z 4 PCB 124 Spain 541 pregnant women (Llop et al., 2010)*
2006 3 14 PCB 198 Italy (Polluted area) |70 pregnant women (Bergonzi et al., 2009)*
MATERNAL PLASMA
2005-2007 | PCB 153 | 6.3 (1.3-49)° | Canada | 123 pregnant women | (Foster et al., 2012)*
BLOOD SERUM
2002 PCB 153 100 (0.7-1912)° Spain, Catalonia 919 adults (18-74 years) (Porta et al., 2010)
(Airaksinen et al.,
2003 PCB 153 290 (6.5-1600) Finland 1988 elderly (57-70 years) |2011)*
2006 PCB 153 68.6 (1.05-549) Spain, Barcelona 231 adults (>18years) (Porta et al., 2012)
2009-2010 |PCB 153 78 (<LOD-534) Russia, Nelmin-Nos | 87 women (6-77 years) (Rylander et al., 2011)*
2009-2010 |PCB 153 92 (<LOD-222) Russia, Nelmin-Nos |22 men (6-77 years) (Rylander et al., 2011)*
2009-2010 |PCB 153 59 (<LOD-156) Russia, Izhma 25 women (15-55 years) (Rylander et al., 2011)*
2009-2010 |PCB 153 106 (<LOD-297) Russia, Izhma 25 men (15-55 years) (Rylander et al., 2011)*
2009-2010 | PCB 153 67 (<LOD-137) Russia, Usinsk 25 women (19-62 years) (Rylander et al., 2011)*
2009-2010 |PCB 153 97 (36-236) Russia, Usinsk 25 men (19-62 years) (Rylander et al., 2011)*
2010-2011 | PCB 153 (pg/mL) 468.8 (42.1-2788.6) | Sweden 246 adults (Bjermo et al., 2013)
2003 241 PCB 170 (14-670) United Kingdom 154 adults (22-80 years) (Thomas et al., 2006)
2005-2007 |26 PCB 32.0(15.7-708.9) us 618 girls (6-8 years) (Windham et al., 2010)*
2007 211PCB 110 (36.03-402) Greece 61 adults (Kalantzi et al., 2011)*
BLOOD PLASMA
2001-2004 | PCB 153 219 Sweden 497 women (70-year olds) | (Salihovic et al., 2012).
2001-2004 | PCB 153 248 Sweden 495 men (70 year olds) (Salihovic et al., 2012)
2004 PCB 153 190 (6-5805)° Canada, Nunavik 883 adults (18-89 years) (Dallaire et al., 2009)
2004 PCB 153 82 (<LOD-211) Norway 273 women (48-62 years) (Rylander et al., 2012)*
2005-2010 |PCB 153 504 (7.5-7700)° Greenland 1614 adults (18-88 years) (valera et al., 2013)
126 children (11-54 (Turgeon O'Brien et al.,
2006-2008 |z 10 PCB 72.1(7.7-3060)° Canada, Nunavik months) 2012)*
2007-2008 |3 14 PCB 409 (35.1-16500)° | Canada, Nunavut 2172 adults (>18) (Laird et al., 2013)*




Table 13.Levels of dioxins (PCDD/Fs) in mother’s milk and blood in individual research

studies.
PCDD/F
MOTHERS MILK
Year Substance (pg/g lipid) Median (range) | Location Population/No of samples | Reference
2007 PCDD/Fs WHO,005-TEQ 9.2 (0.7-39.6) France 44 women (Focant et al., 2013)
2007-2008 PCDD/F WHO,005-TEQ 4.8 Germany 273 women (Raab et al., 2013)
2009-10 PCDD/F WHO;405-TEQ 8.4° Belgium 84 women (Croes et al., 2012)*
MATERNAL WHOLE BLOOD

(Wittsiepe et al.,

2000-2002 PCDD/Fs WHO,005-TEQ 13.1(2.4-46.4) Germany 226 pregnant women 2008)*
BLOOD SERUM
2003-2005 PCDD WHO,05-TEQ 10 (0.6-88) Russia 446 mothers (23-52 years) | (Humblet et al., 2010)*
2003-2005 PCDF WHO005-TEQ 4.6 (0.3-147) Russia 446 mothers (23-52 years) | (Humblet et al., 2010)*
WHOLE BLOOD
2004-2005 ‘ PCDD/F WHO,o05-TEQ | 12.4 (2.78-39.0) ‘ Norway | 63 adults (31-88 years) | (Knutsen et al., 2011)*

Tablel4. Levels of PeCB in mother’s milk and blood in individual research studies.

PeCB (ng/g lipid)

MOTHER'’S MILK

Year Substance | Median (range) Location Population/No of samples Reference

2008 PeCB ND (ND-13.5) New Zealand 39 women (Mannetje et al., 2013)*
2009 PeCB 0.31 (0.063-2.56)b Turkey 47 women (Cok et al., 2012)
BLOOD SERUM

2006 | PeCB | ND (ND-57.68) | Spain | 231 adults (>18 years) | (Porta et al., 2012)

Table 15.Levels of PFOS in mother’s milk and blood in individual research studies.

PFOS (ng/mL - if nothing else is stated)

MOTHER'S MILK

Year Substance Median (range) Location Population/No of samples Reference

2006 PFOS 2.9 (<0.4-28.2)° Belgium 22 pools (a’3-16 women) (Roosens et al., 2010)*
2007 PFOS 0.079 (ND-0.330) France 48 women (Antignac et al., 2013)
2007-2008 PFOS 0.05 (<0.02-0.26) Germany 302 women (Croes et al., 2012)
2008 PFOS 0.087 (0.040-0.25) Norway 19 women (Haug et al., 2011)
2009-2010 PFOS 0.10 Belgium 40 women (Croes et al., 2012)
2010 PFOS 0.057 (0.015-0.29)b Italy, Bologna 21 women (Barbarossa et al., 2013)
MATERNAL SERUM

2004-2005 ‘ PFOS ‘ 16.6 (10.8-22.9) ‘ Canada | 101 pregnant women ‘ (Monroy et al., 2008)*
MATERNAL PLASMA

1996-2002 ‘ PFOS ‘ 35.3 (6.4—107)b ‘ Denmark | 1399 pregnant women ‘ (Fei et al., 2007)
BLOOD SERUM

2001 PFOS 3.5 (NA-8) Italy 8 adult women (Kannan et al., 2004)
2001 PFOS 4.2 (NA-10.3) Italy 42 adult men (Kannan et al., 2004)
2002 PFOS 28.8 (3.7—65.1)b Canada 56 adults (>20 years) (Kubwabo et al., 2004)
2002-2003 PFOS 20.8 (12.7-29.5) Australia 3802 samples (>16 years) (Karrman et al., 2006)
2003-2004 PFOS 44.8 (34.9-64.4)° Belgium 1286 children (14-15 years) (Roosens et al., 2010)*
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2004-2005 PFOS 62.5(9.1-171)° Belgium 1515 adults (50-65 years) (Roosens et al., 2010)*
2006-2007 PFOS 14.8 (5-28.5)° Australia 2420 children and adults (Toms et al., 2009)*
2008 PFOS 6.3 (0.06-29.6) Italy 230 adults (20-65 years) (Ingelido et al., 2010)
2009 PFOS 13.7 (6.97-30.4) Greece (Athens) 27 males (24-66 years) (Vassiliadou et al., 2010)
2009 PFOS 7.03 (2.27-16.6) Greece (Athens) 29 females (24-51 years) (Vassiliadou et al., 2010)
2009 PFOS 10.5 (3.46-40.4) Greece (Rural) 27 males (15-88 years) (Vassiliadou et al., 2010)
2009 PFOS 8.47 (2.63-26.4) Greece (Rural) 59 females (15-87 years) (Vassiliadou et al., 2010)
BLOOD PLASMA
1998 & 2000 PFOS 10.4 (4.9-19) Belgium 4 adult females (Kannan et al., 2004)
1998 & 2000 PFOS 17.6 (4.5-27) Belgium 16 adult men (Kannan et al., 2004)
2001 PFOS 35.8 (ND-1656) USA 645 adults (20-69 years) (Olsen et al., 2008)
2003-2004 PFOS 22.3(6.2-131) Germany 105 samples (5-84 years) (Midasch et al., 2006)
2004 PFOS 18.7 (0.48-740)° Canada, Nunavik 883 adults (18-89 years) (Dallaire et al., 2009)
2004 PFOS 20 (5.4-84) Norway 326 women (48-62 years) (Rylander et al., 2010)*
2005 PFOS 12.2 (2.1-55.0) Germany 356 adults (18-67 years) (Fromme et al., 2007)07
2006 PFOS 14.2 (ND-77.9) USA 600 adults (20-69 years) (Olsen et al., 2008)
(Turgeon O'Brien et al.,
2006-2008 PFOS (ng/L) 3.37(0.91-31.0)° Canada, Nunavik 126 children (11-54 months) | 2012)*
2010 PFOS 8.6 (ND-102) USA 600 adults (20-69 years) (Olsen et al., 2008)

Table 16.Levels of toxaphene in mother’s milk and blood in individual research studies.

TOXAPHENE (ng/g lipid)

MOTHER'S MILK

Year Substance Median (range) Location Population/No of samples Reference
2009-2010 | Parlar 26 0.5° Belgium 84 women (Croes et al., 2012)*
2009-2010 | Parlar 50 1.8° Belgium 84 women (Croes et al., 2012)*
2009-2010 | Parlar 62 ND?® Belgium 84 women (Croes et al., 2012)*
BLOOD PLASMA
(Turgeon O'Brien et al.,
2006-2008 | Parlar 26 2.2 (0.3-81.0)° Canada, Nunavik 126 children (11-54 months) | 2012)*
(Turgeon O'Brien et al.,
2006-2008 | Parlar 50 3.5 (0.3-121)° Canada, Nunavik 126 children (11-54 months) | 2012)*
2007-2008 | % Parlar 26+50 | 28.7 (0.55-1510)° | Canada, Nunavik 2172 adults (>18) (Laird et al., 2013)*
a) Pooled sample/s
b) Arithmetic mean (range)
c) Geometric mean (range)
d) Arithmetic mean (standard deviation)
e) Geometric mean (95% confidence interval)
*)  External Quality control (e.g. AMAP ringtest and G-EQUAS) or pooled sample analyzed by the WHO

reference laboratory.
ND) Not detected
<LOD) Lower than the Limit of Detection

11




References

Airaksinen, R.; Rantakokko, P.; Eriksson, J.G.; Blomstedt, P.; Kajantie, E.; Kiviranta, H. Association
between type 2 diabetes and exposure to persistent organic pollutants. Diabetes Care.
34:1972-1979; 2011

Antignac, J.P.; Cariou, R.; Zalko, D.; Berrebi, A.; Cravedi, J.P.; Maume, D.; Marchand, P.; Monteau, F.;
Riu, A.; Andre, F.; Le Bizec, B. Exposure assessment of French women and their newborn to
brominated flame retardants: determination of tri- to deca- polybromodiphenylethers
(PBDE) in maternal adipose tissue, serum, breast milk and cord serum. Environ Pollut.
157:164-173; 2009

Antignac, J.P.; Veyrand, B.; Kadar, H.; Marchand, P.; Oleko, A.; Le Bizec, B.; Vandentorren, S.
Occurrence of perfluorinated alkylated substances in breast milk of French women and
relation with socio-demographical and clinical parameters: results of the ELFE pilot study.
Chemosphere. 91:802-808; 2013

Barbarossa, A.; Masetti, R.; Gazzotti, T.; Zama, D.; Astolfi, A.; Veyrand, B.; Pession, A.; Pagliuca, G.
Perfluoroalkyl substances in human milk: a first survey in Italy. Environ Int. 51:27-30; 2013

Bergonzi, R.; Specchia, C.; Dinolfo, M.; Tomasi, C.; De Palma, G.; Frusca, T.; Apostoli, P. Distribution of
persistent organochlorine pollutants in maternal and foetal tissues: data from an Italian
polluted urban area. Chemosphere. 76:747-754; 2009

Bjermo, H.; Darnerud, P.O.; Lignell, S.; Pearson, M.; Rantakokko, P.; Nalsen, C.; Enghardt Barbieri, H.;
Kiviranta, H.; Lindroos, A.K.; Glynn, A. Fish intake and breastfeeding time are associated with
serum concentrations of organochlorines in a Swedish population. Environ Int. 51:88-96;
2013

Buttke, D.E.; Wolkin, A.; Stapleton, H.M.; Miranda, M.L. Associations between serum levels of
polybrominated diphenyl ether (PBDE) flame retardants and environmental and behavioral
factors in pregnant women. J Expo Sci Environ Epidemiol. 23:176-182; 2013

Carignan, C.C.; Abdallah, M.A.; Wu, N.; Heiger-Bernays, W.; McClean, M.D.; Harrad, S.; Webster, T.F.
Predictors of tetrabromobisphenol-A (TBBP-A) and hexabromocyclododecanes (HBCD) in
milk from Boston mothers. Environ Sci Technol. 46:12146-12153; 2012

Cok, I.; Mazmanci, B.; Mazmanci, M.A.; Turgut, C.; Henkelmann, B.; Schramm, K.W. Analysis of
human milk to assess exposure to PAHs, PCBs and organochlorine pesticides in the vicinity
Mediterranean city Mersin, Turkey. Environ Int. 40:63-69; 2012

Colles, A.; Koppen, G.; Hanot, V.; Nelen, V.; Dewolf, M.C.; Noel, E.; Malisch, R.; Kotz, A.; Kypke, K.;
Biot, P.; Vinkx, C.; Schoeters, G. Fourth WHO-coordinated survey of human milk for
persistent organic pollutants (POPs): Belgian results. Chemosphere. 73:907-914; 2008

Croes, K.; Colles, A.; Koppen, G.; Govarts, E.; Bruckers, L.; Van de Mieroop, E.; Nelen, V.; Covaci, A.;
Dirtu, A.C.; Thomsen, C.; Haug, L.S.; Becher, G.; Mampaey, M.; Schoeters, G.; Van Larebeke,
N.; Baeyens, W. Persistent organic pollutants (POPs) in human milk: a biomonitoring study in
rural areas of Flanders (Belgium). Chemosphere. 89:988-994; 2012

Dallaire, R.; Ayotte, P.; Pereg, D.; Dery, S.; Dumas, P.; Langlois, E.; Dewalilly, E. Determinants of
plasma concentrations of perfluorooctanesulfonate and brominated organic compounds in
Nunavik Inuit adults (Canada). Environ Sci Technol. 43:5130-5136; 2009

Daniels, J.L.; Pan, I.J.; Jones, R.; Anderson, S.; Patterson, D.G., Jr.; Needham, L.L.; Sjodin, A. Individual
characteristics associated with PBDE levels in U.S. human milk samples. Environ Health
Perspect. 118:155-160; 2010

Fei, C.; MclLaughlin, J.K.; Tarone, R.E.; Olsen, J. Perfluorinated chemicals and fetal growth: a study
within the Danish National Birth Cohort. Environ Health Perspect. 115:1677-1682; 2007

Focant, J.F.; Frery, N.; Bidondo, M.L.; Eppe, G.; Scholl, G.; Saoudi, A.; Oleko, A.; Vandentorren, S.
Levels of polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans and

12



polychlorinated biphenyls in human milk from different regions of France. Sci Total Environ.
452-453:155-162; 2013

Foster, W.G.; Cheung, A.P.; Davis, K.; Graves, G.; Jarrell, J.; Leblanc, A.; Liang, C.L.; Leech, T.; Walker,
M.; Weber, J.P.; Van Oostdam, J. Circulating metals and persistent organic pollutant
concentrations in Canadian and non-Canadian born primiparous women from five Canadian
centres: results of a pilot biomonitoring study. Sci Total Environ. 435-436:326-336; 2012

Foster, W.G.; Gregorovich, S.; Morrison, K.M.; Atkinson, S.A.; Kubwabo, C.; Stewart, B.; Teo, K.
Human maternal and umbilical cord blood concentrations of polybrominated diphenyl
ethers. Chemosphere. 84:1301-1309; 2011

Frederiksen, M.; Thomsen, C.; Froshaug, M.; Vorkamp, K.; Thomsen, M.; Becher, G.; Knudsen, L.E.
Polybrominated diphenyl ethers in paired samples of maternal and umbilical cord blood
plasma and associations with house dust in a Danish cohort. Int J Hyg Environ Health.
213:233-242; 2010

Fromme, H.; Midasch, O.; Twardella, D.; Angerer, J.; Boehmer, S.; Liebl, B. Occurrence of
perfluorinated substances in an adult German population in southern Bavaria. Int Arch Occup
Environ Health. 80:313-319; 2007

Gari, M.; Grimalt, J.O. Inverse age-dependent accumulation of decabromodiphenyl ether and other
PBDEs in serum from a general adult population. Environ Int. 54:119-127; 2013

Gomara, B.; Herrero, L.; Ramos, J.J.; Mateo, J.R.; Fernandez, M.A.; Garcia, J.F.; Gonzalez, M.J.
Distribution of polybrominated diphenyl ethers in human umbilical cord serum, paternal
serum, maternal serum, placentas, and breast milk from Madrid population, Spain. Environ
Sci Technol. 41:6961-6968; 2007

Harley, K.G.; Marks, A.R.; Chevrier, J.; Bradman, A.; Sjodin, A.; Eskenazi, B. PBDE concentrations in
women's serum and fecundability. Environ Health Perspect. 118:699-704; 2010

Harrad, S.; Porter, L. Concentrations of polybrominated diphenyl ethers in blood serum from New
Zealand. Chemosphere. 66:2019-2023; 2007

Haug, L.S.; Huber, S.; Becher, G.; Thomsen, C. Characterisation of human exposure pathways to
perfluorinated compounds--comparing exposure estimates with biomarkers of exposure.
Environ Int. 37:687-693; 2011

Hoopmann, M.; Albrecht, U.V.; Gierden, E.; Huppmann, R.; Suchenwirth, R. Time trends and
individual characteristics associated with polybrominated diphenyl ethers in breast milk
samples 2006-2009 in Lower Saxony, Germany. Int J Hyg Environ Health. 215:352-359; 2012

Horton, M.K.; Bousleiman, S.; Jones, R.; Sjodin, A.; Liu, X.; Whyatt, R.; Wapner, R.; Factor-Litvak, P.
Predictors of serum concentrations of polybrominated flame retardants among healthy
pregnant women in an urban environment: a cross-sectional study. Environ Health. 12:23;
2013

Humblet, O.; Williams, P.L.; Korrick, S.A.; Sergeyev, O.; Emond, C.; Birnbaum, L.S.; Burns, J.S.; Altshul,
L.; Patterson, D.G.; Turner, W.E.; Lee, M.M.; Revich, B.; Hauser, R. Predictors of serum dioxin,
furan, and PCB concentrations among women from Chapaevsk, Russia. Environ Sci Technol.
44:5633-5640; 2010

lbarluzea, J.; Alvarez-Pedrerol, M.; Guxens, M.; Marina, L.S.; Basterrechea, M.; Lertxundi, A.;
Etxeandia, A.; Goni, F.; Vioque, J.; Ballester, F.; Sunyer, J. Sociodemographic, reproductive
and dietary predictors of organochlorine compounds levels in pregnant women in Spain.
Chemosphere. 82:114-120; 2011

Ingelido, A.M.; Marra, V.; Abballe, A.; Valentini, S.; lacovella, N.; Barbieri, P.; Porpora, M.G.;
Domenico, A.; De Felip, E. Perfluorooctanesulfonate and perfluorooctanoic acid exposures of
the Italian general population. Chemosphere. 80:1125-1130; 2010

Kalantzi, O.l.; Geens, T.; Covaci, A.; Siskos, P.A. Distribution of polybrominated diphenyl ethers
(PBDEs) and other persistent organic pollutants in human serum from Greece. Environ Int.
37:349-353; 2011

Kalantzi, O.l.; Martin, F.L.; Thomas, G.O.; Alcock, R.E.; Tang, H.R.; Drury, S.C.; Carmichael, P.L.;
Nicholson, J.K.; Jones, K.C. Different levels of polybrominated diphenyl ethers (PBDEs) and

13



chlorinated compounds in breast milk from two U.K. Regions. Environ Health Perspect.
112:1085-1091; 2004

Kannan, K.; Corsolini, S.; Falandysz, J.; Fillmann, G.; Kumar, K.S.; Loganathan, B.G.; Mohd, M.A_;
Olivero, J.; Van Wouwe, N.; Yang, J.H.; Aldoust, K.M. Perfluorooctanesulfonate and related
fluorochemicals in human blood from several countries. Environ Sci Technol. 38:4489-4495;
2004

Knutsen, H.K.; Kvalem, H.E.; Haugen, M.; Meltzer, H.M.; Brantsaeter, A.L.; Alexander, J.; Papke, O.;
Liane, V.H.; Becher, G.; Thomsen, C. Sex, BMI and age in addition to dietary intakes influence
blood concentrations and congener profiles of dioxins and PCBs. Mol Nutr Food Res. 55:772-
782; 2011

Kubwabo, C.; Vais, N.; Benoit, F.M. A pilot study on the determination of perfluorooctanesulfonate
and other perfluorinated compounds in blood of Canadians. J Environ Monit. 6:540-545;
2004

Karrman, A.; Mueller, J.F.; van Bavel, B.; Harden, F.; Toms, L.M.; Lindstrom, G. Levels of 12
perfluorinated chemicals in pooled australian serum, collected 2002-2003, in relation to age,
gender, and region. Environ Sci Technol. 40:3742-3748; 2006

Laird, B.D.; Goncharov, A.B.; Chan, H.M. Body burden of metals and persistent organic pollutants
among Inuit in the Canadian Arctic. Environ Int. 59:33-40; 2013

Llop, S.; Ballester, F.; Vizcaino, E.; Murcia, M.; Lopez-Espinosa, M.J.; Rebagliato, M.; Vioque, J.; Marco,
A.; Grimalt, J.0. Concentrations and determinants of organochlorine levels among pregnant
women in Eastern Spain. Sci Total Environ. 408:5758-5767; 2010

Mannetje, A.; Coakley, J.; Bridgen, P.; Brooks, C.; Harrad, S.; Smith, A.H.; Pearce, N.; Douwes, J.
Current concentrations, temporal trends and determinants of persistent organic pollutants in
breast milk of New Zealand women. Sci Total Environ. 458-460:399-407; 2013

Meijer, L.; Weiss, J.; Van Velzen, M.; Brouwer, A.; Bergman, A.; Sauer, P.J. Serum concentrations of
neutral and phenolic organohalogens in pregnant women and some of their infants in The
Netherlands. Environ Sci Technol. 42:3428-3433; 2008

Midasch, O.; Schettgen, T.; Angerer, J. Pilot study on the perfluorooctanesulfonate and
perfluorooctanoate exposure of the German general population. Int J Hyg Environ Health.
209:489-496; 2006

Monroy, R.; Morrison, K.; Teo, K.; Atkinson, S.; Kubwabo, C.; Stewart, B.; Foster, W.G. Serum levels of
perfluoroalkyl compounds in human maternal and umbilical cord blood samples. Environ Res.
108:56-62; 2008

Olsen, G.W.; Mair, D.C.; Church, T.R.; Ellefson, M.E.; Reagen, W.K.; Boyd, T.M.; Herron, R.M.;
Medhdizadehkashi, Z.; Nobiletti, J.B.; Rios, J.A.; Butenhoff, J.L.; Zobel, L.R. Decline in
perfluorooctanesulfonate and other polyfluoroalkyl chemicals in American Red Cross adult
blood donors, 2000-2006. Environ Sci Technol. 42:4989-4995; 2008

Porta, M.; Gasull, M.; Puigdomenech, E.; Gari, M.; Bosch de Basea, M.; Guillen, M.; Lopez, T.; Bigas,
E.; Pumarega, J.; Llebaria, X.; Grimalt, J.0.; Tresserras, R. Distribution of blood concentrations
of persistent organic pollutants in a representative sample of the population of Catalonia.
Environ Int. 36:655-664; 2010

Porta, M.; Lopez, T.; Gasull, M.; Rodriguez-Sanz, M.; Gari, M.; Pumarega, J.; Borrell, C.; Grimalt, J.O.
Distribution of blood concentrations of persistent organic pollutants in a representative
sample of the population of Barcelona in 2006, and comparison with levels in 2002. Sci Total
Environ. 423:151-161; 2012

Raab, U.; Albrecht, M.; Preiss, U.; Volkel, W.; Schwegler, U.; Fromme, H. Organochlorine compounds,
nitro musks and perfluorinated substances in breast milk - results from Bavarian Monitoring
of Breast Milk 2007/8. Chemosphere. 93:461-467; 2013

Raab, U.; Preiss, U.; Albrecht, M.; Shahin, N.; Parlar, H.; Fromme, H. Concentrations of
polybrominated diphenyl ethers, organochlorine compounds and nitro musks in mother's
milk from Germany (Bavaria). Chemosphere. 72:87-94; 2008

14



Roosens, L.; D'Hollander, W.; Bervoets, L.; Reynders, H.; Van Campenhout, K.; Cornelis, C.; Van Den
Heuvel, R.; Koppen, G.; Covaci, A. Brominated flame retardants and perfluorinated chemicals,
two groups of persistent contaminants in Belgian human blood and milk. Environ Pollut.
158:2546-2552; 2010

Rylander, C.; Lund, E.; Froyland, L.; Sandanger, T.M. Predictors of PCP, OH-PCBs, PCBs and
chlorinated pesticides in a general female Norwegian population. Environ Int. 43:13-20; 2012

Rylander, C.; Sandanger, T.M.; Froyland, L.; Lund, E. Dietary patterns and plasma concentrations of
perfluorinated compounds in 315 Norwegian women: the NOWAC Postgenome Study.
Environ Sci Technol. 44:5225-5232; 2010

Rylander, C.; Sandanger, T.M.; Petrenya, N.; Konoplev, A.; Bojko, E.; Odland, J.O. Indications of
decreasing human PTS concentrations in North West Russia. Glob Health Action. 4; 2011

Salihovic, S.; Lampa, E.; Lindstrom, G.; Lind, L.; Lind, P.M.; van Bavel, B. Circulating levels of persistent
organic pollutants (POPs) among elderly men and women from Sweden: results from the
Prospective Investigation of the Vasculature in Uppsala Seniors (PIVUS). Environ Int. 44:59-
67; 2012

Siddique, S.; Xian, Q.; Abdelouahab, N.; Takser, L.; Phillips, S.P.; Feng, Y.L.; Wang, B.; Zhu, J. Levels of
dechlorane plus and polybrominated diphenylethers in human milk in two Canadian cities.
Environ Int. 39:50-55; 2012

Thomas, G.O.; Wilkinson, M.; Hodson, S.; Jones, K.C. Organohalogen chemicals in human blood from
the United Kingdom. Environ Pollut. 141:30-41; 2006

Thomsen, C.; Stigum, H.; Froshaug, M.; Broadwell, S.L.; Becher, G.; Eggesbo, M. Determinants of
brominated flame retardants in breast milk from a large scale Norwegian study. Environ Int.
36:68-74; 2010

Toms, L.M.; Calafat, A.M.; Kato, K.; Thompson, J.; Harden, F.; Hobson, P.; Sjodin, A.; Mueller, J.F.
Polyfluoroalkyl chemicals in pooled blood serum from infants, children, and adults in
Australia. Environ Sci Technol. 43:4194-4199; 2009

Toms, L.M.; Harden, F.A.; Symons, R.K.; Burniston, D.; Furst, P.; Muller, J.F. Polybrominated diphenyl
ethers (PBDEs) in human milk from Australia. Chemosphere. 68:797-803; 2007

Turgeon O'Brien, H.; Blanchet, R.; Gagne, D.; Lauziere, J.; Vezina, C.; Vaissiere, E.; Ayotte, P.; Dery, S.
Exposure to toxic metals and persistent organic pollutants in Inuit children attending
childcare centers in Nunavik, Canada. Environ Sci Technol. 46:4614-4623; 2012

Valera, B.; Jorgensen, M.E.; Jeppesen, C.; Bjerregaard, P. Exposure to persistent organic pollutants
and risk of hypertension among Inuit from Greenland. Environ Res. 122:65-73; 2013

Vassiliadou, I.; Costopoulou, D.; Ferderigou, A.; Leondiadis, L. Levels of perfluorooctanesulfonate
(PFOS) and perfluorooctanoate (PFOA) in blood samples from different groups of adults living
in Greece. Chemosphere. 80:1199-1206; 2010

Windham, G.C.; Pinney, S.M.; Sjodin, A.; Lum, R.; Jones, R.S.; Needham, L.L.; Biro, F.M.; Hiatt, R.A;
Kushi, L.H. Body burdens of brominated flame retardants and other persistent organo-
halogenated compounds and their descriptors in US girls. Environ Res. 110:251-257; 2010

Wittsiepe, J.; Schrey, P.; Lemm, F.; Eberwein, G.; Wilhelm, M. Polychlorinated dibenzo-p-
dioxins/polychlorinated dibenzofurans (PCDD/Fs), polychlorinated biphenyls (PCBs), and
organochlorine pesticides in human blood of pregnant women from Germany. J Toxicol
Environ Health A. 71:703-709; 2008

Vizcaino, E.; Grimalt, J.0.; Lopez-Espinosa, M.J.; Llop, S.; Rebagliato, M.; Ballester, F.
Polybromodiphenyl ethers in mothers and their newborns from a non-occupationally
exposed population (Valencia, Spain). Environ Int. 37:152-157; 2011

15



	Annex 8.2: Human Tissues (milk and/or blood)(March 2015)
	Individual research studies
	References

