Final Report

SUREmilk study - SUrveillance of REsiduesin
human milk: Pilot studiesto explore alternative
methods for the recruitment, collection, storage and
management of an archive of breast milk samples.

Dr Mike Woolridge
Senior Lecturer in Infant Feeding
Mother and Infant Research Unit
University of Leeds

Professor Alastair Hay
Dept of Molecular Epidemiology
University of Leeds

Professor Mary Renfrew
Director

Mother and Infant Research Unit
University of Leeds

with

Janet Cade

James Doughty
Graham Law
Shelley Madden
Felicia McCormick
Simon Newd|

Eve Roman

Nicola Shelton
Anne Sutcliffe
Susan Wallis

31% May 2004

UNIVERSITY OF

LEEDS

CENTENARY
1904 - 2004




SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

Contents
Members of SUREmilk

Acknowledgements
Tables
Figures
Appendices
Abbreviations
Study materials (available on request)
1 Introduction
11 Background
1.1.1 Breastfeeding, contaminants and child health
1.1.2 Methodological issues in examining breast milk
1.1.2.1 Population sampling
1.1.2.2 Breast milk sampling
1.1.2.3 Sample treatment and storage
1.1.2.4 Archive management
1.1.2.5 Selection of samples for assay
1.1.2.6 Choice of analyses to be conducted on samples
1.1.2.7 Caoallection of background information on women
1.1.2.8 Collection of dietary information on women
1.1.2.9 Implications arising from methodological issues
12 Aims and objectives
1.3 Design of the study
1.3.1 Population sampling
1.3.2 Sub-studies
1.3.3 Recruitment issues
14 Summary
15 Content and format of this report

2 Pilot methods for the recruitment of donors, and for the
collection and return/handling of milk samples

21 Introduction

2.2 Processes for recruiting women
221 Cohort 1
2.2.2 Cohort 2

Page

Xi
Xii
XV
XVi
XVii

Xix

© © 00 0O N N oo oo o oo h~d MDA WWERE R~ Bk

=
o

10
10
10
11

Final Report to Food Standards Agency MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

2.2.3 Cohort 3

2.2.4 Group with matched breast milk, cord blood and meconium
samples (‘matched’ group)

2.3 Selecting NHS Trusts and maternity units
24 Approaching each selected maternity unit to request clinical access
25 Preparation of |eaflets, forms and study informetion material
25.1 Information leaflets for participants and potential participants
2.5.2 Formsfor consent and recruitment
2.5.3 Participation posters
25.4 Collecting dietary information
255 Lifestyle survey questionnaire
2.5.6 Information for staff
2.6 Securing appropriate ethics and research permission
2.7 A note about avoiding follow-up for women whose baby had become
serioudly ill or had died
2.8 Information and training for NHS Trust staff, and establishing ongoing
liaison
2.9 Equipment for women and for community midwives
2.9.1 Breast milk collection equipment
2.9.2 Packs of equipment and paperwork
2921 Shdl packs
2.9.2.2 Pump packs
29.3 Equipment for storage and transit
2.9.4 Posting breast milk samples to the laboratory
2.9.5 Identifying paperwork and samples — bar-coding
2.10 Selecting software
2.11  Conducting recruitment

2.11.1 Procedure used by research midwives when recruiting women,
and problems encountered

212  Summary of recruitment issues
2.13 Implications for establishment of the National Archive

3 Recruitment of women to the SUREmilk study - Results
3.1 Introduction
3.2 Details of recruitment processes

3.3 Description of women recruited to the study

11
11

13
13
14
15
15
15
15
16
16

17
17
18
18
18
19
19
19
20
20
21

21

24
24
24
25

Final Report to Food Standards Agency MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

34

35
3.6

3.7

4.1

4.2

43
4.4
45

4.6

3.3.1 Ethnicity

3.3.2 Religion

3.3.3 Location of participant’s residence

3.34 Age characteristics of sample

3.3.5 Measures of deprivation for participants

3.3.6 Mode of delivery

3.3.7 Dietary restrictions

Recruitment patterns

3.4.1 Recruitment by site

3.4.2 Recruitment by community midwives and research midwives
3.4.3 How women first heard about the study
Details of breast milk samples provided

Amounts of breast milk collected & donated

3.6.1 Typica weights of breast milk sample donated

3.6.2 Comparison of sample size as a function of whether breast milk as
collected by shell or by pump for women who secured a sample by

both methods

Implications for establishment of the National Archive

Proceduresfor the assembly and storage of breast milk and
formula samples collected, and for compiling participant data
and sample information

Collection and identification of returned samples
4.1.1 Spoiled samples

4.1.2 Transit times for breast samples returned to the processing
laboratory

Documenting volume of samples, aliquoting into storage containers
and location in freezer

Entering sample information data on laboratory database

Fat determinations

Determining selection of milk samples to be despatched for analysis
45.1 Sample volume considerations

45.2 Pilot tests by CSL preceding PCB/OCPR analysis

453 Seection of Cohort 1 samples

Determining criteria for pooling of milk for analysis of dioxins/furans
4.6.1 Pooling strategy

4.6.2 Pooling across lactation from individual women

38

&

M
1
42
42
42
42

& &

Final Report to Food Standards Agency

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

4.7

4.8

4.9

51
5.2
5.3

54
55

5.6

6.1
6.2

6.3

6.4

4.6.3 Pooling by reported history of having smoked

4.6.4 Pooling by stage of lactation, by cohort

4.6.5 Pooling of samples collected by breast shell

4.6.6 Residue of breast milk in regional archive after pooling
4.6.7 Considerations over minimum pool size

Receiving and entering chemical analysis data onto laboratory
database

Merging laboratory and main participant information databases
4.8.1 Remova of participant identifiers

4.8.2 Destroying paper records containing participant identification
details

Implications for establishment of the National Archive

Assembly of milk sampleson return to laboratory - Results
General issues

Results of fat determinations on samples sent for analysis

Fat content as a function of when sample expressed

Storage of samples prior to despatch for chemical analysis

Future criteria for determining selection of milk samples to be sent for
anaysis and for pooling milk

Implications for establishment of the National Archive

Identifying range of variation in contaminant levelsin breast milk samples

Rationale

Compounds to be analysed in milk

6.2.1 Phthalates

6.2.2 PCBs/OCs

6.23 Maetals

6.24 Dioxins

Phthalate levels in milk, and variation across samples

6.3.1 Variation in phthalate levels between women (cohort 1)
6.3.2 Variation in phthalate levels across lactation (cohort 2)
6.3.3 Differencesin variation between cohorts

6.3.4 Variation by method of collection

Levels of polychlorinated biphenyls and organochlorine pesticide
residues in milk, and variation across samples

6.4.1 Variation between women (cohorts 1 and 2)

6.4.2 Variation across lactation (cohort 2)

5 & & & & R

49
49
49
51
52
53

4

55
55
55
56
56
57
57
57
58
59
59

59
59

59
61

Final Report to Food Standards Agency

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

6.5 Organochlorine residues (OCs) in breast milk samples 61
6.5.1 Prevalence of OCs by cohort, by donor 61
6.5.2 Variation between women (cohorts 1 and 2) 62
6.5.3 Variation across lactation (cohort 2) 63
6.6 Heavy metals in breast milk samples 63
6.6.1 Variation between women (cohorts 1 and 2) 64
6.6.2 Aluminium (Al) 64
6.6.3 Chromium (Cr) 64
6.6.4 Cobalt (Co) 64
6.6.5 Nickel (Ni) 65
6.6.6 Arsenic (As) 65
6.6.7 Cadmium (Cd) 65
6.6.8 Tin (Sn) 66
6.6.9 Antimony (Sh) 66
6.6.10 Mercury (Hg) 67
6.6.11 Lead (Pb) 67
6.6.12 Copper (Cu) 67
6.6.13 Zinc (Zn) 68
6.6.14 Selenium (Se) 68
6.6.15 Variation in metals in milk donated by women recruited into cohort 3 68
6.6.16 Summary 68
6.6.17 Variation across lactation (cohort 2) 69
6.6.18 Levelswithin individuals (cohort 2) 69
6.7  Dioxingfurans (& non-ortho PCB congeners) in pooled breast milk samples 72
6.7.1 Variation in dioxing/furans between pools from one or two 72
women
6.7.2 Variation in dioxing/furans as a function of the number of 73
women contributing to a pool
6.7.3 Variation in dioxing/furans across lactation 73
6.7.4 Dioxin level by cohort 74
6.7.5 Levelsof dioxins/furansin milk of women who have smoked 74
7 Resultsfor contaminant levels detected: Implications for National Archive 75
7.1 General observations 75
7.2 Phthalates "
7.2.1 Phthalate leaching from milk collection equipment 7
Final Report to Food Standards Agency MIRU Publication No. 2004.06

vi



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

71.2.2

Phthalate levels detected in milk samples

7.3 Heavy metals

731
7.3.2
7.3.3
7.3.4
7.3.5
7.3.6
7.3.7
7.3.8
7.3.9
7.3.10
7.3.11

Cohort 2 — heavy metals
Aluminium

Cobalt

Nickel

Copper

Zinc

Lead

Chromium, Cadmium, Tin, Antimony and Mercury
Arsenic

Cohort 1 — heavy metals
Cohort 3 — heavy metals

7.4 Polychlorinated biphenyls (PCBS)

74.1
74.2
743
744
745
7.4.6

1.4.7
748

7.4.9

7.4.10
7.4.11

7.4.12
7.4.13

Differences across lactation

Methodological issues affecting analysis of PCB levels
Cohort 1 — PCBs

Cohort 2 — PCBs

Deriving mean values at each sample collection point

Treating each sample vaue separately, at the time it was
collected

Overview of changesin PCB concentrations across lactation

Individua profiles for changes in PCB concentrations across
lactation

Differences between individuals
Cohort 3 - PCBs

Methodological conclusions arising from analysis of PCB
concentrations

Statistical associations with PCB levels

Summary of results for changes in PCB concentrations

7.5 Organochlorine (OC) pesticide residues
7.6 Dioxins/furans (PCDDs/PCDFs)

7.7 Associations between chlorinated compounds in breast milk

78
78
78
79
79
79
79

8 8

81
81
82
82
82

&

89
89
91

92
92
93

Final Report to Food Standards Agency

Vii

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

8 Discussion of process outcomes for SUREmilk study

8.1 Introduction and plan

8.2 Recruitment and participation

821
8.2.2
8.2.3
8.24
8.25
8.2.6
8.2.7
8.2.8
8.2.9
8.2.10
8211
8.2.12
8.2.13
8.2.14
8.2.15
8.2.16
8.2.17
8.2.18
8.2.19

Key principles

Midwives and recruitment

Clinical access and ethics permission

Access to ward areas

Support from health professionals

Postnatal recruitment

Research midwives and community midwives
Cross-sectional and longitudinal cohorts, and cohort 3
Group providing matched samples

Range of NHS units

Study materias

Dietary and lifestyle data

Milk collection equipment

Compiling milk collection packs

Returning sample to the laboratory
Bar-coding

Database

Proposed follow-up survey

Staffing implications for recruiting into National Archive

8.3 Equipment issues: laboratory procedures for equipment cleaning,
sample receipt, handling and storage

831
8.3.2
8.33
8.34
8.35
8.3.6

Breast pumps

Breast shells

Storage and collection tubes
Cleaning materials

Storage of cleaned equipment
Cold storage equipment

8.4 Data collecting, handling and storage: dietary and lifestyle data,
database and data entry issues

84.1

Collecting participant data: background, socio-economic,

dietary and lifestyle data

8.4.2 Operationa considerations relating to the SUREmilk database

8.4.3

Data entry issues: implications for a National Archive

95
95

8 8 88 8 &

=
o
o

100
100
100

100
101

101
101
102
102
102
103
103

103

103
104

Final Report to Food Standards Agency

viii

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

8.5 Utility of cohorts and sample collection methods
8.5.1 Pilot cohorts recruited
8.5.2 Breast milk sample procurement
Implications for establishment of the National Archive

9.1 Summary of key findings

10 General principles, arsing from SUREmilk, which influence the
design of the proposed National Archive of human milk

10.1 Conclusions arising from pilot studies

10.2 Trend in concentration of dioxins/furans in the UK

11 Protocol for establishing a National Archive of breast milk
samples - Recommendations arising from the SUREmilk study

11.1  Underlying principles and rationale

11.2 Background data

11.3 Modus operandi and proposed timeframe — Recruitment of Regions

11.4 Recruitment of NHS Trusts within Regions

11.5 Recruitment of participantsinto study from within NHS Trusts

11.6 Methods of breast milk sample collection

11.7 Methods for the transport/shipment of samples to central |aboratory

11.8 Methods for the treatment and storage of milk samples

11.9 Sdlection of samples for routine surveillance of ‘sentinel” compounds
- Optional

11.10 Methods for the collection of background, socio-economic and
lifestyle data

11.11 Methods for the collection of dietary data

11.12 Core staff required to establish and maintain the National Archive, to
staff the National Archive Coordinating Centre (NACC) and to operate
regional centres

11.13 Study Materials

References

Glossary

104
104
105

107
107

113

113
118

119

119
120
121
122
122
123
124
125
126

127

127
127

128
129
134

Final Report to Food Standards Agency

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

Member s of SUREmilk

Investigators and staff, University of Leeds

Dr Mike Woolridge
Senior lecturer in Infant Feeding
Mother and Infant Research Unit

Shelley Madden
Research Midwife
Mother and Infant Research Unit

Anne Sutcliffe
Technician
Molecular Epidemiology

Prof Mary Renfrew
Professor and Director
Mother and Infant Research Unit

Susan Wallis
Research Midwife
Mother and Infant Research Unit

*Graham Law
Senior Research Fellow
Molecular Epidemiology

Felicia McCormick
Research Assistant
Mother and Infant Research Unit

Prof Alastair Hay
Professor of Environmental
Toxicology

Molecular Epidemiology

Dr Nicola Shelton
Research Officer
Mother and Infant Research Unit

* James Doughty
Computer Assistant
Molecular Epidemiology

*Now at Health Sciences, University of York, Heslington, York YO10 5DD

Steering/Advisory Group members (in addition to project team)

*Prof Eve Roman

Professor of Cancer Epidemiology

Centre for Clinical Epidemiology

Dr Janet Cade
Senior Lecturer

Epidemiology and Nutrition
Nuffield Institute for Health

Dr Simon Newell
Neonatol ogi st

Child Health

St James' University Hospital

*Now at Health Sciences, University of Y ork, Heslington, York YO10 5DD

Disclaimer

Thiswork was undertaken by the University of Leeds who received funding from the Department
of Health (DH), the Food Standards Agency (FSA), the Department of Environment, Food and
Rural Affairs (DEFRA) and the Health and Safety Executive (HSE). The views expressed in this
publication are entirely those of the authors and not necessarily of the funding bodies.

Final Report to Food Standards Agency

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

Acknowledgements

We are very grateful to al the women who participated in this study. The time taken to complete
the information we requested, and to send milk samples, was considerable. We are aware that
they had many other calls on their time, and that the early postpartum weeks are very demanding,
so we remain indebted to them for their participation.

The study was also made possible through the involvement and commitment of NHS staff,
midwives, Special Care nursing staff, managers and R&D Directorates. They, too, have many
other demands on their time, but they saw this study as important, and chose to support it
wholeheartedly. We are particularly grateful to the Heads of Midwifery who supported our work
in their NHS Trust maternity units: Mrs Sue Falconer (Scarborough), Mrs Ann Geddes (L eeds),
Mrs Jacque Gerrard (Bradford), Mrs Lesley Harris (Harrogate), Mrs Heather McNair
(Huddersfield).

We are also very grateful for the practical support provided by several parties including: Dr
Dorothy Stainsby (National Blood Authority), Peter Senior (Leeds Blood Centre), Paul Sudworth
& Chris Smith (Dept of Pathology, Scarborough Hospital), Katherine Flunt and her colleagues at
the Hospital Sterilisation & Disinfection Unit (Leeds General Infirmary), Chris Hunt (West

Y orkshire Analytical Services), Michelle Ryan & Sarah Smid (Roya Mail), Robin Pepper
(Consignia) and Elwyn Jones (Contronics Ltd). We are especialy grateful for the assistance
provided by Jeff Morgan at Ameda Egnell Ltd, UK and by Thom Nicholls and his colleagues at
Hollister Inc, US.

We also wish to acknowledge the help and input of colleagues at the Central Science Laboratory
(CSL): Lesley Wilson, Don Clarke, Laurence Castle, Claire Charlton (Costley), Nicola Langford,
Shaun White, Martin Rose and Helen Crews, and of Steve Thorpe, an independent consultant in
this area.

Special thanks go to Caroline Harris who generously shared her expertise in this area, gained from
her own research on organochlorine pesticide residues in breast milk towards her Ph.D.

Final Report to Food Standards Agency MIRU Publication No. 2004.06
Xi



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

Tables

21

2.2

2.3

24

31

3.2

3.3

34

3.5

3.6

3.7

3.8

3.9

3.10

311

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

Number of presentations/training sessions provided by research
midwives in each NHS Trust type

Descriptions of each NHS Trust maternity unit
Dates at which recruitment started in each participating NHS Trust

Number of visits by research midwives to NHS Trusts for the purpose
of recruiting women

Recruitment by cohort, by ethnicity

Full range of ethnic backgrounds specified by women recruited into

study

Recruitment by cohort, by religion

Full range of religious backgrounds specified by women recruited into

study

Recruitment by location of residence

Recruitment by mother’s age

Average Deprivation Index of participants by cohort
Recruitment by cohort, by type of delivery
Recruitment by cohort, by dietary type

Dietary avoidance of participants by cohort
Recruitment by cohort, by site

Recruitment by cohort, by midwife

Had women heard about the SUREmIlk study before their recruitment
discussion?

If yes, where did you find out about the study?

Number of samples supplied by participants in cohorts 1 and 2
Weights of donated shell & pump samples by cohort

Number of samples collected by time point for cohort 1
Number of samples collected by time point for cohort 2

Number of samples in series collected by women in cohort 2

17

20

20

21

25

26

27

27

28

28

29

29

31

31

w
N

g & & ® ¥

Final Report to Food Standards Agency

Xii

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

4.1

4.2

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

Pooling scheme for samples from cohorts 1 and 2
Number of data fields necessary for entering contaminant data

Phthalate levels (ug/g whole milk) detected in breast milk samples
(cohorts 1 and 2)

Phthalate levels (ug/g whole milk) detected from milk-collection equipment

Levels of PCBs (ng/g fat) detected in 42 breast milk samples
donated by 34 women in cohort 1

Levels of PCBs (ng/g fat) detected in 57 breast milk samples
donated by 16 women in cohort 2

Overview of PCBs (ng/g fat) in breast milk samples from 50 individual
donors to both cohorts (C1 & C2)

Coefficient of variation (CV%) in level of PCB congener across
lactation for individual donors to cohort 2

Proportion of samples containing detectable levels of OCs

Levels of HCB & DDE (mg/kg fat) detected in 42 breast milk samples
donated by 34 women from cohort 1

Levels of HCB & DDE (mg/kg fat) detected in 57 breast milk samples
donated by 16 women from cohort 2

Levels of HCB & DDE (mg/kg fat) for breast milk samples from 50
women from both cohorts (C1 & C2)

Coefficient of variation (CV%) in OC level across lactation for
individual donors to cohort 2

Aluminium: prevalence of detection in milk samples for cohorts 1 & 2
Chromium: prevalence of detection in milk samples for cohorts 1 & 2
Cobalt: prevalence of detection in milk samples for cohorts 1 & 2
Nickel: prevalence of detection in milk samples for cohorts 1 & 2
Arsenic: prevalence of detection in milk samples for cohorts 1 & 2
Cadmium: prevalence of detection in milk samples for cohorts 1 & 2
Tin: prevalence of detection in milk samples for cohorts 1 & 2

Antimony: prevalence of detection in milk samples for cohorts 1 & 2

61

61

62

62

&

g 8 8 &8 & &8 ¥ R B

Final Report to Food Standards Agency

Xiii

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

6.20

6.21

6.22

6.23

6.24

6.25

6.26

7.1

1.2

7.3

7.4

10.1

10.2

10.3

Mercury: prevalence of detection in milk samples for cohorts 1 & 2
Lead: prevalence of detection in milk samples for cohorts 1 & 2
Copper levels (ng/kg) for al three cohorts (C1, C2 & C3)

Zinc levels (ng/kg) for all three cohorts (C1, C2 & C3)

Selenium levels (ng/kg) for al three cohorts (C1, C2 & C3)
Concentrations of metals in milk (ng/kg) from 5 donors to cohort 3

Dioxin values, expressed as WHO TEQs (per ng/kg of fat) shown
for the 15 pools compiled

Comparison of coefficient of variation (cv%) in concentration of PCBs in

milk as a function of source of milk analysed

Number of shell and pump samples analysed for PCBs at each stage
of lactation

Mean Sum PCBs for each stage of lactation at which samples
analysed

Correlations between chlorinated compounds

Breakdown of proportion of women in cohorts 1 and 2 who collected
breast milk samples by shell, by pump and by both methods

Datafrom Table 10.1, reformulated as measures for the overall
success or failure of either method to collect a breast milk sample.

Dioxin results from three UK studies (MAFF 1992, MAFF 1996,
SUREmilk 2004)

67

67

67

72

76

115

115

118

Final Report to Food Standards Agency

Xiv

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

Figures

11 Frequency of citations based on literature search

31 Recruitment of participants into cohorts 1 and 2

3.2 Age distribution of primiparous women recruited into study

3.3 Samples returned from women recruited

41 Distribution of transit times for return of milk samples, irrespective of
the method of return

4.2 Cumulative distribution of transit times for return of pump samples by
first class post, and of shell samples by midwife collection

51 Fat content of milk samples by postnatal age when collected

5.2 Relationship between pump sample volume and fat content

53 Relationship between shell sample volume and fat content

54 Relationship between sample volume and fat content as a function of
when sample expressed

6.1 Changes in the level of six metals across lactation (C2) (units pg/kg)

6.2 Trends in the level of six metals across lactation (C1 & 2) (units pug/kg)

6.3 Dioxin content (ng TEQ/Kg fat) of pool in relation to number of women
contributing breast milk to pool

6.4 Dioxin content (ng TEQ/kg fat) of pool in relation to weeks post-partum
that breast milk was collected which contributed to pool

7.1 Changes in PCB concentration over lactation for women recruited into
cohort 1

7.2 As for previous figure (cohort 1) but with PCB concentration log
transformed

7.3 Changes in PCB concentration over lactation for women recruited into
cohort 2

74 As for previous figure (cohort 2) but with PCB concentrations log
transformed

7.5 Individual profiles for the change in PCB concentration over time for

the 14 participants to cohort 2 providing sequential breast milk samples
from 1 to 12 weeks of lactation

25

28

39

&

51

52

70

71

73

74

87

Final Report to Food Standards Agency

XV

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

7.6 Bivariate plot of sum PCBs against maternal age

1.7 Correlation between ortho-PCBs and dioxins/furans

7.8 Non-ortho PCBs vs dioxins

7.9 Ortho vs non-ortho PCBs

10.1 Decline in concentrations of dioxins/furans over the 15 year period
covered by three UK studies

Appendices

Al Recruiting women to the study

A2 Matched group - recruitment and follow up processes and procedures

A3 Selecting NHS Trusts and maternity units

A4 Developing and testing written information for women and staff

A5 Reasons given by women for declining participation in SUREmilk

A6 Collecting dietary information to inform SUREmilk analyses

A7 Lifestyle survey

A8 Ethical issues surrounding contaminant levels in women's milk

A9 Presentations and training for staff in the participating NHS Trusts

A10 Maintaining contact with NHS Trusts and staff

A11  Choice of milk collection equipment

Al2  Assembly of shell and pump packs for distribution to community midwives
and to participants

A13  Procedure for contacting women prior to sending pump packs

Al4  Selection of appropriate containers for sample transit and storage

A15  Posting breast milk samples to the laboratory

Al16  Selection of method for identification of participants

Al17  Selection of software for database design

93

118

141

143

146

149

151

152

157

158

159

161

162

164

165

166

167

168

169

Final Report to Food Standards Agency

XVi

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

A18  Accessing posthatal wards and approaching women for recruitment

- problems and procedures

A19  Preparation of pumps and shells for use by mothers

A20  Anonymisation procedure

A21  Overview of technical aspects of database

170

172

172

173

A22  The stability and/or leaching of contaminants in breast milk during storage

- alaboratory-based study

Abbreviations

General abbreviations;

182

ADI Acceptable Daily Intake (see Glossary, Scientific and dietary terms)
IPCS International Programme on Chemical Safety

MAFF Ministry of Agriculture, Fisheries and Food

mg/kg milligrams per kilogram, units in which organochlorine pesticide

residues commonly reported (1mg = 10° kg)

ng nanograms, billionth of gram (10, 10 of akg
ng/g or ng/kg fat nanograms per gram, or per kilogram of fat - unitsin which
PCB congeners and dioxins commonly reported

gy micrograms, millionth of a gram (10°), 10° of akg

ng/kg micrograms per kilogram - units in which phthalates and metals
commonly reported

ppb parts per billion

ppm parts per million

TEF Toxic Equivalent Factors

TEQ Toxic Equivalents

WHO World Health Organization

Scientific abbreviations:

Phthalates:

DPP dipropyl phthalate
DBP dibutyl phthalate
DiBP di-iso-butyl phthalate
BBP  butylbenzyl phthalate
DEHP di-2-ethylhexyl phthalate
DiPP di-iso-propyl phthalate
DHP hexyl phthalate

DcHP dicyclohexyl phthalate
DHpP diheptyl phthalate
DNP dinonyl phthalate
DiOP di-iso-octyl phthalate
DiDP di-iso-decyl phthalate

Final Report to Food Standards Agency
XVii

MIRU Publication No. 2004.06



SUREmIlk Study: SUrveillance of REsidues in human milk - Pilot studies

DDP didecyl phthalate
DiNP di-iso-nonyl phthalate
DOP dioctyl phthalate
DMP dimethyl phthalate
DEP diethyl phthalate

PBDEs — polybrominated dipheny! ethers
PCBs - polychlorinated biphenyls (PCBSs)

Co-planar forms of non-ortho PCBs:

PCB77 3,3 ,4,4' -tetrachlorobiphenyl (PCB 77)

PCB81

PCB126 3,3',4,4' ,5-pentachl orobiphenyl (PCB 126)

PCB169 3,3',4,4 5,5 -hexachlorobiphenyl (PCB 169)

Ortho-PCBs:

PCB18

PCB28 2,4,4 -trichlorobiphenyl (PCB 28)

PCB31

PCB52

PCB74 2,4,4' 5- tetrachlorobiphenyl (PCB 74)

PCB99

PCB101

PCB105

PCB114

PCB118 2,3 ,4,4' 5-pentachlorobiphenyl (PCB 118)

PCB123 2',3,4,4' ,5-pentachlorobiphenyl (PCB 123)

PCB128

PCB138 2,2',3,4,4 5 -hexachlorobiphenyl (PCB 138)

PCB153 2,2',4,4 5,5 -hexachlorobiphenyl (PCB 153)

PCB156 2,3,3',4,4" ,5-hexachlorobiphenyl (PCB 156)

PCB157 2,3,3,4,4 5 -hexachlorobiphenyl (PCB 157)

PCB167 2,3 ,4,4 5,5 -hexachlorobiphenyl (PCB 167)

PCB170 2,2',3,3 ,4,4' ,5-heptachlorobiphenyl (PCB 170)

PCB180 2,2',3,4,4 5,5 -heptachl orobiphenyl (PCB 180)

PCB189

OCs Organochlorine pesticide residues

DDT 1,1-dichloro-2,2-bis(p-chlorophenyl)ethylene

aHCH a-hexachlorocyclohexane

RHCH [3-hexachlorocyclohexane

HCB hexachl orobenzene

dieldrin 3,4,5,6,9,9-hexachloro-1a,2,2a,3,6,6a,7, 7a-octahydro-2,7:3,6-
dimethanonaphth(2,3-b)oxirene

adrin 1,2,3,4,10,10-hexachloro-1,4,4a,5,8,8a-hexahydro-1,4.5,8-

dimethano=naphthalene
p,p’-DDE 1,1’ -(dichloroethenylidene)bis(4-chlorobenzene)
o,p’-DDE 1-chloro-2-(2,2-dichloro-1-(4-chlorophenyl)ethenyl)benzene
o,p’-DDT 1-chloro-2-(2,2,2-trichloro-1-(4-chlorophenyl)ethyl) benzene
p,p’-DDT 1,1'-(2,2,2-trichloroethylidene)bis(4-chlorobenzene)
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Dioxins - polychlorinated dibenzo-p-dioxins (PCDDs)

TCDD 2,3,7,8-tetrachlorodibenzo-p-dioxin ~ 2,3,7,8-TCDD

PeCDD 1,2,3,7,8-pentachlorodibenzodioxin  1,2,3,7,8-PCDD

HxCDD 1,2,3,4,7,8-hexachlorodibenzodioxin  1,2,3,4,7,8-HxCDD

HxCDD 1,2,3,6,7,8-hexachlorodibenzodioxin 1,2,3,6,7,8-HxCDD

HxCDD 1,2,3,7,8,9-hexachlorodibenzodioxin 1,2,3,7,8,9-HxCDD

HpCDD 1,2,3,4,6,7,8-heptachl orodibenzodioxin 1,2,3,4,6,7,8-HpCDD
OCDD octachlorodibenzodioxin

Furans - polychlorinated dibenzofurans (PCDFs)

TCDF 2,3,7,8-tetrachlorodibenzofuran 2,3,7,8-TCDF
PeCDF 1,2,3,7,8-pentachlorodibenzofuran 1,2,3,7,8-PeCDF
PeCDF 2,3,4,7,8-pentachlorodibenzofuran 2,3,4,7,8-PeCDF
HxCDF 1,2,3,4,7,8-hexachlorodibenzofuran  1,2,3,4,7,8-HXCDF
HxCDF 1,2,3,6,7,8-hexachlorodibenzofuran  1,2,3,6,7,8-HxCDF
HxCDF 1,2,3,7,8,9-hexachlorodibenzofuran  1,2,3,7,8,9-HxCDF
HxCDF 2,3,4,6,7,8-hexachlorodibenzofuran  2,3,4,6,7,8-HXCDF
HpCDF 1,2,3,4,6,7,8-heptachlorodibenzofuran 1,2,3,4,6,7,8HpCDF
HpCDF 1,2,3,4,7,8,9-heptachlorodibenzofuran 1,2,3,4,7,8,9HpCDF
OCDF octachlorodibenzofuran

PCP pentachlorophenol

Abbreviationsof methods:

HPLC-MS high performance liquid chromatography/mass spectrometry
GC-MS gas chromatography mass spectrometry

Other abbreviations:

MTD Maximum Tolerated Dose

SIR standardised incidence ratio

SMR standardised mortality ratio

TDI tolerable daily intake

TEQ toxic equivalents

TEF toxic equivalent factors

24-D 2,4-dichlorophenoxyacetic acid
245T 2,4,5-trichlorophenoxyacetic acid

Study materials (available on request)

Contents
Leaflets Planning to breastfeed?
Participants infor mation leaflet, group 1
Participants information leaflet, group 2
Participants information leaflet, group 3
Participants information leaflet, matched group
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Forms

Posters

Shell pack forms

Pump pack forms

Other sample forms

Recruitment and consent forms, groups 1 and 2
Recruitment and consent forms, group 3
Recruitment and consent forms, matched group

Help needed with research
Our project needs your milk

Using your breast shells
Sample bag form — shell sample

Expressing your milk with the pump

Notes on expressing with your cylinder pump
Sample bag form — pump sample

Cover note with contents list

Sample bag form — formula sample
Sample bag form — group 3
Check list for return of milk samples by post

Questionnaires Dietary questionnaire

Letters to participants

Staff

Lettersto:

Lifestyle questionnaire

Request for consent form (sample received)

Request for consent form (prior to sending pump)

Request for formula sample in place of pump sample ‘now that you have
changed your method of feeding’

Thank you, with Lifestyle questionnaire

Thank you, with Lifestyle questionnaire, to later group 3 mothers

Presentation

Staff information about groups 1 and 2

Staff information about group 3

Ethnic origins form

Alert sticker, matched group

Heads of Midwifery
Letter 1 with Summary of study, Flow chart of recruitment
Letters 2-4

Managers of Research and Development (R& D) departments General

Practitioners

Obstetricians

Paediatricians

Printouts of computer screens

Lifestyle Survey

Diet Survey

Laboratory sample database
Data Management software
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