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Flint water crisis

From Wikipedia, the free encyclopedia

The Flint water crisis is a drinking water contamination crisis in Flint, Michigan, United
States that started in April 2014. After Flint changed its water source from treated Detroit
Water and Sewerage Department water (which was sourced from Lake Huron as well as the
Detroit River) to the Flint River (to which officials had failed to apply corrosion inhibitors), its
drinking water had a series of problems that culminated with lead contamination, creating a
serious public health danger. The corrosive Flint River water caused lead from aging pipes
to leach into the water supply, causing extremely elevated levels of the heavy metal. In Flint,
between 6,000 and 12,000 children have been exposed to drinking water with high levels of
lead and they may experience a range of serious health problems.[” The water change is
also a possible cause of an outbreak of Legionnaires' disease in the county that has killed 10

Coordinates: [ 43°0'36"N 83°41'24"W

Flint water crisis

Flint River in Downtown Flint, circa 1979




Perspective

Lead Contamination in Flint — An Abject Failure to Protect
Public Health

David C. Bellinger, Ph.D.
N Eng! J Med 2016; 374:1101-1103 | March 24, 2016 | DOI: 10.1056/NEJMp1601013
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The dangers of lead exposure have been recognized for millennia. In the Audio Interview
first century A.D., Dioscorides observed in his De Materia Medica that “lead
makes the mind give way.” The first industrial hygiene act passed in the
colonies, in 1723, prohibited the use of lead in the apparatus used to distill
rum, because “the strong liquors and spirits that are distilld through leaden
heads or pipes are judged on good grounds to be unwholsom and hurtful "
More recently, large amounts of lead were used to boost the octane rating
of gasoline and improve the performance of paint. One would be
challenged to design a better strategy for maximizing population exposure
fo a poison than to have it emitted by a ubiquitous mobile source and to Interview with Dr. David

line the surfaces of dwellings with it. Bopngeronlead|
contamination in Flint,

" . . ) Michigan, and the lack
The dramatic reduction over the past 40 years in blood lead levels in the of political will to protect
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No. 86 Situation Update as at 1500hrs on 6 October 2015:
Blood Lead Level Screening

Ko, of appointment: made:
Estate T sppointments | _
Children Pregnant women Lactating women Others

Fai Ching Estate 9548 807 51 a7 11
Fowrzi Luen Estate 422 £13 30 21 2
Wing Cheong Estata 300 245 19 18 18
Lowear Mzau Tau Kok Estats BO3 702 34 49 16
Shek Eip MJIei Estate 257 214 15 31 &

Tung Wt Eztate 151 109 12 o 1
Hungz Hom Estate 342 304 12 18 i3

Yan On Estate 443 400 12 23 g

Un Chau Estate Phase 2 & 4 311 245 21 22 23
Cheoi Fook Estate 452 380 25 24 35
Ching Ho Estate Phaze 1 412 378 11 20 10
Total 4970 4199 143 358 162




No. 86 Situation Update as at 1500hrs on 6 October 2015:
Blood Lead Level Screening

Session Number of blood Elevated BLL Pending for
specimens Normal BLL Children (undsr Lactating Presnant ) BLL result
18 vears old) VIOHEEN TOINED Cthers Total
BLL Screening on 14 to 16 Julv 10 10 0 0 0 0 0 0
BLL Screening on 18 & 19 Juky 5 ey /
TCH) 302 262 27 13 0 0 40 0
BLL 8 i 25 & 16 July :
{EEH]‘"E""E o e 314 201 18 4 1 0 23 0
gy e oS & 20 Tuly 204 261 24 8 1 0 33 0
e on 1 &2 Ang 202 280 0 2 1 0 12 0
BLL Screening on § & 9 Aug
(QEH) 277 267 10 0 0 0 10 0
BLL Screening on 15 & 16 Aug ;
(QEH) 284 276 8 0 0 0 8 0
e 350 346 4 0 0 0 4 0
BLL Screening on 2% & 30 Aug
T EonH (. HICSH) 791 780 9 1 1 0 11 0
BLL Screening on (% & 06 Sep
(PYN, CMC, UH, HKSH, HKBH, 240 832 5 0 0 3 8 0
SRAH, TWAH)
BLL Screening onm 12 & 12 Sep
(PYN, KWH, UH, HKSH, HKBH, 833 826 7 0 0 0 7 0
SRAH TWAH)
EBLL scresning on 19 &20 Sep
(UH, HKSH, HKBH, SRAH, 179 174 5 0 0 0 5 0
TWAH)
EBLL scresning on 16 Sep
ey 107 107 0 0 0 0 0 0
ELL imgond O - - -0 -0 | -0 iy -
oppy e on d Oct 17 N/A N/A N/A N/A NA | NA 17
Total
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Lead Screening During Pregnancy and Lactation

Abstract: Prenatal leed exposure has known adverse efiscts on matemal hesith and nfant outcomes scroas
8 wide range of misternal biood lsad levels. Advorse efiects of leed exposums are being identified at lower levels
of exposure than previously recognzed in both children and adults. In 2010, the Centers for Daesse Control and
Prevention ssusd the first guidelines regarding the screening and management of pragnant and lactating wormen

who have been exposed 0 lead.

Prematal dead exposure has known adverse effects on
matemal health and infant outcomes across 3 wide range
of maternal blood lead leveds (1), Adverse effects of laad
esposure are bang identified 2 Jower levels of expo.
sure than previously recognized in both children and
aduldts (2-7]. In 2010, theleﬂ'sforDmeOonml

exposure cn result in ddirmm, seirures, smpor, coma,
or even death. Other overt signs and symptoms of lead
toxicity may inciude hyper peripheral

thy, ataxiz, tremoe, headache, Joss of appetite, weghl
Joss, fatigne, musde and joint aches, changes in behavior
and concentration, gout, nephropathy, lead colic, and

and Prevention issued the first g the
X and of pregnant and lxm.ng
wm-{nhavebcnapomdnlrxi(‘il
Background

Environmental policies and public headth aducation pro-
grams have led to significant reductions in cases of lead
esposure in the United Sates (9). Despite these improve.-
ments, approximately 1% of of childbearing age
(lwm)mumdludkvdsgmrdmoteqﬁ
to 5 micrograms/dL (8).

Although no threshold has been found to trigger the
adverse health effects of kead (8), in noapregnant adults
blood lead levels dsss than 5 micrograme/dL are conad.
u‘!dnomal.lioodlmdlndxbﬁuemSmmﬂdL
and 1) micrograms/dl. require follow-up, and hlood
ladkwhgrcacrthmlo icrograms/dl. are
with envi and ab of expo.
meres. Chefation therapy is comsidersd at blood Jead
levels greater than 40 micrograms/dL for symptoenatic
individuals, and levels greater than 70 micrograme/dl. are
considered 2 medical emergency. In children, treatment is
recommended at blood lead levels of 45 micrograms/dl
oF greates.

The main target for lead toxicity is the nervous
gystem, both in adults and children (10). High levds of

=

Health effects of chronic low-level exposure in
adults include cognitive dedine, bypertension and other
cardiovascular effects, decrements in renal function, and
adverse reproductive outcome. The developing nervous
systems in children make them moce susceptible to the
nearologic effects of lead wxicity.

Adverse Health Effects of Prenatal
Exposure
Lead readily crosses the placenta by passive diffusion
and has been detected in the fetal brain as early as the
end of the fint rimeder (8). Elevated lead levels i preg-
nancy have been assocated with several adverse outcomes,
incuding gestational hypestension, spontaneous abor-
tion, low birth weight, and impaired nenrodevelopment
(11-44)

ladexpomehxbemzmuﬂdwdnmmcrwd
risk of gestational by but the magmitude of the
eﬁmllheapmwekvdnuh»damkqusnm
and whether risk is most asociated with acate or cum-
iative mposure remain uncertEn. Also, it s undear
n‘heihakndmdnmdmamumbbodprmrednrq
pregruncy lead to severe hy or preaclamg
{1, 15-18).

Evidence shows that maternal exposare to high leveds
of lead increases the risk of spontancons abortion (19).

However, data for an association between low or moder-
ate lead leveds and spontancous shortion are inconsistent.
The strungest available evidence comes from a prospec-
tive study of 668 pregnant women in Mexico City that
demonstrated 2 statigically sgnificant dose-response
réationship between low-to-moderate maternal blood
lead levels and the risk of spontaneous abartion (12),
Yet, another longitudinal stady of 351 women in Japan
showed no differenice in blocd lead levels betwesn spon-
faneous abortion cases (n=15) and ongning pregnancies
(20). Larger prospective studies are needed to farther
canify the effects of low and moderate levels of lead on
spontanenus abortion risk.

More recent and well-designed stadies suggest that
matemal lead exposure during peegmancy is mversdy
related to fetal growth, as reflected by duration of preg-
mymdmhtm()mmﬂythnmed:mn baed

have been cocrelaind with the duration of breastfeeding
{26), the ratio of breast milk lead levels o blood lead
levels bas been found ta be less than 3% (7). Acvording
10 the Amencan Academy of Pediatrics, because of the
contribution of kead levels found in infant formualz and
other infant foods, breastfed infants of mothers with nor-
mal blood lesd levels are achaally exposed to slightly less
lead than if they were not breastfod (28).

Screening and Management

Pregnancy

The Centers for Disease Control and Prevention (CDC)
and the American Callege of Obstetricians and Cyne-
cologists do not recommend blood kead testing of 2l preg-
nant women in the United States. Obstetric health care
pmhdmshauldmmdsmcpasﬁihtyoﬂndupwe

approach found that offspring of mothers oc
iyaponedblndhadmlnamdrukoﬂmbm
weight (relative risk |1}, 1.34; confidence interval {(5],
1.12-1.6) comparad with infants of women not exposed
1o lead (13). A case—comteol stody in Mexico City found
ambilical cord blood lead levels to be higher in preterm
infants {mean value, 9.8 micrograms/dl) compared with
term infants (mean value, 8.4 micrograms/dL) (Z1). A
berth cohort stady, also canducied in Mexico City, found
matemal bone lmd barden to be inversdy rdated o
offspeing weight (22), length, and head Gecumference at
berth (23).

A large number of studies provide evidence that
P I lead exp impairs chidren’s develap
ment Some prospective studies have induded children
wihlnwladsafpremtzlladnposwzandmminne
o detect invene assooations with
mmmm:«hmzmmm:&d
to the high Sevels of lead exposare. In one study, each
| microgram/dL increase in umbilical cord blood lesd
was found to be associated with a reduction of 0.6 points
n the mental devedopment index scores of the Bayley
Scales of Infant Develog ataged hs, with simi-
lar results at age 6 moaths (14, 24). However, anather
pmspuune chort study found that the rdationship

between prenatal blood lead leveds and sarly childhood

1Q is not linear, with the strongsst postnatal effects noted
at low levels of prenatal exp (25). The availsble data
are inadeguate 1o establish the presence or absence of an
asocation between maternal lead expasure and major
congenital anomalies in the fetus.
Lead Exposure During Breastfeeding

Although the benefits of breastfeeding generally outweigh
the risks of environmental exposure, the effects of breast-
feeding on infant lead leveds have been stadied. Lead has
been detected in the breast milk of women in population-
based studies; b the avaiability of high-cuality
data 10 assess the risk foc toxicity o the breastfending
mfant is lamited (8). Athough infant blood lead levels

m pregn -ombyevimlgmkbnon
for exposare 2 partof a health risk ascess-
mundperfnanhlnodhdashngl:nnjcmkﬁbr
i identified A p should take
ph:en!\:mdntmmmd\mepmwmm
Important risk factors for lead esposure in peeg-
nant wamen are listed in Box |. Lead-based paint is less
likdy to be an important exposure source for pregnant
woenen than it is for dhildren, except during renovation
ormmddmgmnlderbam\\ should ke pre-
cantions when repai rfaces with deteri d paint
orpufommgmymoddmatmonworlm
disturbs paimted surfaces, such as scrapig off paint cc
tearing out walls (8),
For pregnant women with blood Jead levels of
5 micrograms/dL. ar higher, sources of lead exposure
baddbe:h:nuﬁod:ndwmmdmddmmtmlmdlm
dance of farther exp Confirmatory
md‘oﬂnw-upblnodludhﬂngdxw.\dbepcﬁnned
in accordance with the CIC's recommended schedules
{Table 1) and matemal or umbilical cord blood lead
leveds should be messared at ddivery (8). Women with
coafirmed blood lead levels of 45 micrograms/dL or
more should be treated in consultation with dinicians
experienced in the management of lead toxicty and
high-risk pregnancy. Once the source of lead exposure
is identified and eliminated, the mitial decrense in blood
lead level occurs relativdy rapidly becauase of lead’s short
(b&y)mﬂhifﬁfcmblood {29). This mitial rapid
decrease is followed by a dow, ¢ decrease over
several months to several years becaase of mobdization of
kead from stores in the bone (8). Recommendations foe
the fraqaency of blood lead follow-up tests are inciuded
in Tahle 1

Adegaate dictary intzke of cldum, iron, zing, vita-
min C vitamin D, and vitamin E is known to decrease
Jead absocption {3, 31), lran-deficency anemia is assoc-
Mmmduawdbhoduladsnﬁmymmlmd

During 5 y and lactation, lead from
pnofupomramhem:bindﬁombunam

Commtie Opron No B33



Care path for residents of public estates with elevated lead level in drinking water +

Pregnant Lady+

(Draft 2, 29 July 2015)]

Pregnant Waoman with Blood Lead Level [BLL) Test.,

BLL = 5 mcgfdL.

BLL 5-20 mcgfdL..

BLL =Z20-44 mcg/dL..

BLL = 44 mcg/d...

OH infarm
subject the
result through
letter and
telephone.

HA [MICC) inform patient the
result by phone and abtain
information about the antensta
care/ delivery booking.

HA [MICC) inform patiant the
result by phone and obtain
information about the antenstal
care/ delivery booking.

HA [MICC) inform patient the
result by phone .

!

!

!

Obstetric coordinator of the
respective unit will be informed
to arrange an Antenatal Clinic

sppointment < 2 weeks for

evaluation and counselling.

Obstetric coordinator of the
respective unit will be informed
to arrange an Antenatal Clinic
sppointment < 2 weeks for
clinical assessment & counselling,

Arrange toxicology follow upin
PWH or UCH within 1-2 weeks.

Toxicology Clinic to call back
patient .

Antenztal Clinic to call back
patient .

Antenztal Clinic to call back
patient .

Cbstetrician to provide
evalustion, counselling and
zrrange repest BLLtest in about
1 month time.,

Obstetrician to provide clinical
zzsessment, counselling and
arrange repeat BLL test as
clinically indicated.

Conjoint first toxicologist +
obstetrician visit to provide
clinical assessment, counselling
znd decide the need of chelation
therapy.
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Maternal blood Lead levels

12
10 ——Patient 1
-m-Patient 2
8 Patient 3
] -»—Patient 4
6
x » *
5ug/dL IIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllwlllllllllllllll
»w
4
2 b 4
O =cord
0 blood at
©SNISRINILBINIBRSY FigE  delvery
—

Gestation / weeks Post-delivery
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Age 46 36 27 33

Parity

AN Cx

Delivery

Newborn

Feeding

2 (both FTNSD)

PET

33w
Em LSCS

F/1980gm
Good condition

EBM/BF =
formula milk

1 (NEP, PET,
LSCS)

40w
El LSCS

M/3280gm
Good condition

BF + formula
milk

1 (NEP, LSCS)

40w
El LSCS

M/3660gm
Good condition

Exclusive BF

0

40w
NSD

M/3290gm
Good condition

Exclusive BF
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Adverse effects of maternal lead levels on birth

outcomes in the ALSPAC study: a prospective
birth cohort study

Table 1. Birth outcomes and categorical associations of B-Pb (<5.00 or =5.00 pg/dl) with birth outcomes

B-Pb (ug/dl) P value
<5.00 >5.00
Gestational age at 39.4 + 2.1 (nh=4108) 394 + 2.1 (n = 3516) 393 £ 23 (n = 592) 0.207*
delivery (weeks)

Birthweight (g) 3411 £ 572 (n = 4052) 3424 + 567 (n = 3469) 3334 + 595 (n = 583) 0.001*
Head circumference (cm) 35.0 £ 1.5(n = 3514) 348 + 1.5 (n = 3010) 346 + 1.8 (n = 504) 0.031*
Crown-heel length (cm) 50.7 + 2.4 (n = 3467) 50.7 + 2.3 (n = 2970) 504 + 2.6 (n = 497) 0.011*
Low birthweight 420/4269 (9.8%) 346/3654 (9.5%) 74/615 (12.0%) 0.048**
(<2500 g), n (%)
Preterm (<37 weeks), 238/3870 (5.8%) 186/3330 (5.3%) 52/540 (8.8%) 0.001**
n (%)

Data are given as mean + SD unless otherwise stated.

*Unpaired t-test.

**Chi-square test.

[Correction added on 12 December 2014 after first online publication: The values in the row heading, pre-term (<37 weeks), n (%) were
miscalculated and have been corrected in Table 1 and results section.]
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Environmental Factors Predicting Blood Lead Levels in
Pregnant Women in the UK: The ALSPAC Study

Caroline M. Taylor™, Jean Golding’, Joseph Hibbeln?, Alan M. Emond’

1 Centre for Child and Adolescent Health, School of Social and Community Medicine, University of Bristol, Bristol, United Kingdom, 2 NIAAA, National Institutes of Health,
Rockville, Maryland, United States of America

Abstract

Background: Lead is a widespread environmental toxin. The behaviour and academic performance of children can be
adversely affected even at low blood lead levels (BLL) of 5-10 ng/dl. An important contribution to the infant's lead load is
provided by matemal transfer during pregnancy.

Objectives: Our aim was to determine BLL in a large cohort of pregnant women in the UK and to identify the factors that
contribute to BLL in pregnant women.

Methods: Pregnant women resident in the Avon area of the UK were enrolled in the Avon Longitudinal Study of Parents
and Children (ALSPAC) in 1991-1992. Whole blood samples were collected at median gestational age of 11 weeks and
analysed by inductively coupled plasma dynamic reaction cell mass spectrometry (n=4285). Self-completion postal
guestionnaires were used to collect data during pregnancy on lifestyle, diet and other environmental exposures. Statistical
analysis was carried out with SPSS v19,

Results: The mean*SD BLL was 3.67 147 (median 341, range 0.41-19.14) ng/dl. Higher educational qualification was
found to be one of the strongest independent predictor of BLL in an adjusted backwards stepwise logistic regression to
predict matemal BLL <5 or =5 ng/dl (odds ratio 126, 95% confidence interval 1.12-142; p<<0.001). Other predictive factors
included cigarette smoking, alcohol and coffee drinking, and heating the home with a coal fire, with some evidence for iron
and calcium intake having protective effects.

Conclusion: The mean BLL in this group of pregnant women is higher than has been found in similar populations in
developed countries. The finding that high education attainment was independently associated with higher BLL was
unexpected and currently unexplained. Reduction in matemal lead levels can best be undertaken by reducing intake of the
social drugs cigarettes, alcohol and caffeine, although further investigation of the effect of calcium on lead levels is needed.
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Environmental Factors Predicting Blood Lead Levels in
Pregnant Women in the UK: The ALSPAC Study

20
18 |
16
14
12 9 -

10 T

Frequency (percent)

0 25 5.0 75 10.0 125 15.0 175 20.0
Blood lead level (pg/dl)

Figure 1. Frequency distribution of blood lead levels in pregnant women (n = 4285).
doi:10.1371/journal.pone.0072371.g001
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Environmental Factors Predicting Blood Lead Levels in
Pregnant Women in the UK: The ALSPAC Study

Table 4. Comparison of BLL in pregnancy.

Authors Country Blood lead (ug/dl) n Year of survey Sampling time

Osman et al. (2000) [44] Sweden (Stockholm) 1.139° 88 1994-1999 36 weeks gestation

Smargiassi et al. (2002) [30] Canada (Montreal) 21° 160 - -

Sowers et al. (2002) [45] USA (New Jersey) 12+0.03° 705 - Once in each trimester

Schell et al. (2003) [6] USA (Albany, NY) 19+1.68 1.8+:1.63 211 1992-1998 1st trimester 2nd
18+1.65 trimester 3rd trimester

Harville et al. (2005) [46] USA (Pittsburgh, IL) 193 (0.55-4.70) 140 1992-1995 At delivery

Abdelouahab et al. (2010) [47] France (Nancy and Poitiers) 184+1.21 160 ~ 24-28 weeks gestation

Gundacker et al, (2010) (48] Austria (Vienna) 1.04-84 (2.5%) 52 2005 Week 34-38

Hansen et al. (2011) [49] Norway 082+0.04 (0.224.11) 210 2007-2009 Second trimester

Sanders et al. (2012) [50] Sweden 089" (0.19-7.72) 211 2009-2011 Third trimester

Present study (2013) UK (Bristol area) 367+1.47 (343%) 4285 1991-1992 Median 11 weeks

gestation

Studies shown are those published from 2000 onwards only where there was no specific source of environmental lead exposure and the participants were not resident
in major cities in developing countries (developing/developed countries were defined according to the International Monetary Fund definition [51]).

For studies reporting BLL during pregnancy in which the author identified a specific source of environmental lead exposure and/or participants lived in a major city in a
developing country, see Table S7.

*Median; "geometric mean; “standard error; values in parentheses are ranges.

doi:10.1371/journal.pone.0072371.1004 How about our cohort of pregnant
women?
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Lead, cadmium and mercury levels in pregnancy: the need
for international consensus on levels of concern

C. M. Taylor*, J. Golding and A. M. Emond

Centre for Child and Adolescent Health, School of Social and Community Medicine, University of Bristol UK

For heavy metals that have any degree of transfer though the placenta to the fetus, it is unlikely thar there are safe limits for maternal blood levels.
The only means of reducing fetal exposure is to minimise maternal exposure. There are few recommendations for levels of concern. With the
exception of US recommendations for maternal Pb levels, but there are no international levels of concern or cut-off levels specifically for pregnancy
for heavy metals, so that comparisons can generally only be made with national reference values relating to similar physiological statuses or age
groups. These include recommendations for Cd levels by Germany (reference value for non-smoking adults aged 18—69 years, 1 pg/l) and for Hg
by Germany (reference value for adults age 18—60 years with fish intake <3 times per month, 2.0 pg/l) and the USA (cut-off level for women,
5.8 ug/dl). To illustrate the lack of cohesion, we present data on blood Pb, Cd and Hg levels from pregnant women enroled in the UK Avon
Longitudinal Study of Parents and Children study and compare the values with present levels of concern and recommended cut-off values. We also
compare the levels with those found in other groups of pregnant women worldwide to strengthen the database for the development of levels of
concern in pregnancy. The need for darity of terminology in describing levels of concern is discussed. There is a pressing need for international
consensus on levels of concern for all age groups and physiological statuses, particularly for pregnancy.

Received 3 April 2013; Revised 18 October 2013; Accepted 25 October 2013; First published online 28 November 2013



Lead, cadmium and mercury levels in pregnancy: the need

for international consensus on levels of concern

Table 1. Summary of recommendations for levels of concern for blood Pb, Cd and Hg

Percentage of pregnant women with blood level

Description of group that Value (whole blood greater than or equal o 'reference value’ in the
Country Recommending body recommendation applies level) ALSPAC study
rb USA Centers for Disease Control and Reference value for children” 5pg/d 14.4 (619/4285)

Prevention"’

USA American College of Obstetricians and Pregnant women Maximum 5 pg/dl 14.4 (619/4285)
Gynecologists'*

USA Centers for Disease Control and Pregnant women Maximum 5 pg/dl 14.4 (619/4285)
Prevention'’

USA US Association of Occupational and Pregnant women Maximum 5 pg/dl 14.4 (619/4285)
Environmental Clinics''

Germany Federal Environmental Agency'’ Reference value for women aged 7 pg/d 3.0 (130/4285)

1869 years

Australia Australian Government, National Health All population 10 pg/di 0.4 (15/4285)
and Medical Research Council 7

Cd Germany Federal Environmental Agencyl o Reference value for non-smoking 1 pg/l 18.9 (812/4285) (smokers plus non-smokers)
adules aged 18-69 years 3.6 (107/2987) (non-smokers only)

Hg  Germany Federal Environmental Agency'’ Reference value for adults aged 2.0 pg 44.0 (1821/4134) (fsh-eaters and non-fish eaters)
1860 years with fish intake 39.0 (805/2065) (eat white fish never/rarely/once per
<3 times per month 2 weeks)

40.4 (1072/2652) (ear oily fish never/rarely/once per
2 weeks)
45.5 (1535/3374) (ear shellfish never/rarely/once per
2 weeks)
USA Committee on the Toxological Effects BMDL in cord blood 5.8 pg/l 0.9 (38/4134)
of Methylmercury, Board on
Environmental Studies and Toxicology,
National Research Council®
- Mabhaffey et al 10 Reference dose level for women® 3.5 pg/l 8.6 (357/4134)
USA US Environmental Protection Agency'" Blood level equivalent to the EPA’s 5.8 pg/l 0.9 (38/4134)

fectmln’endaliﬂﬂ &)l’ maximum
oral reference dose (0.1 pg/kg
per day)

m"n
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Effects of early childhood lead exposure on academic
performance and behaviour of school age children

K Chandramouli, C D Steer, M Ellis, A M Emond

What is already known on this topic

» Exposure to lead in childhood affects cognitive
development and behaviour, but the association
Is confounded by environmental and socio-
economic factors.

» Debate continues as to whether there is a
threshold of effect below the current level of
concern for blood lead of 10 ng/dl.

2009



Effects of early childhood lead exposure on academic
performance and behaviour of school age children
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Figure 1 Distribution of lead levels (n= 582). Mean (SD) 4.22
(3.12) pg/dl; 0-2 pg/dl = 21%; 2-5 pg/dl = 52%; 5-10 pg/dl = 21%;
=10 pg/dl = 6%.
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Box 1 Sources of lead

Lead-based paint

Household dust

Lead water pipes

Soil around the home

Herbal and traditional remedies
Old-fashioned/ethnic make-up
Lead glazed pottery/crystal
Paint on children’s toys
Children’s bead necklaces
Christmas lights

Lead smelters/industries
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Original article

Effects of early childhood lead exposure on academic
performance and behaviour of school age children

K Chandramouli, C D Steer, M Ellis, A M Emond

What this study adds

» After adjustment for confounders, blood lead
levels at 30 months showed significant
associations with educational attainment,
antisocial behaviour and hyperactivity scores at
age 7-8 years.

» Threshold effects were apparent, with no effects
on outcomes at blood lead levels of Z2-5 ug/dl.

» Blood lead levels =5 ng/dl were associated
with reduced Standard Assessment Tests
scores, and levels =10 pg/dl with increased
scores for antisocial activities and hyperactivity.




Maternal blood Lead levels
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Maternal blood Lead levels
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Fitted curves for blood lead (Pb-blood) levels of pregnant women aged 18 and 38 years who
initiated prenatal care at Magee-Womens Hospital in Pittsburgh, Pennsylvania, in 1992-1995
and whose calcium intake levels were high (>2,000 mg/day) or low <600 mg/day).
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Original Contribution

Influence of Maternal Bone Lead Burden and Calcium Intake on Levels of
Lead in Breast Milk over the Course of Lactation

Adrienne S. Ettinger'?, Martha Maria Téllez-Rojo®, Chitra Amarasiriwardena'?, Karen
E. Peterson®®, Joel Schwartz'*, Antonio Aro®, Howard Hu'? and Mauricio Herndndez-Avila®

! Dapartment ol Environmental Health, Harvard School of Public Health, Boston, MA.

? Channing Laboratory, Department of Medicine, Brigham and Women's Hospital, Harvard Medical School, Boston, MA.
3 Centro de Investigacion en Salud Poblacional, Instituto Nacional de Salud Pablica, Cuemavaca, Morelos, México.

* Department of Nutrition, Harvard School of Public Health, Boston, MA,

® Department of Society, Human Development, and Health, Harvard Schodl of Public Health, Baston, MA.

Received lor pulblication February 15, 2006, accepted for publication August 4, 2005.

The authors studied 367 women who wera breastieading theirinfants in Mexico City, Mexico, between 1994 and
1995 to evaluate the eflect of cumulalive lead exposure, breastfeading practices, and calcium intake onbreast milk
lead levels over the course of lactation. Matemal blood and breast milk lead levels were measured at 1, 4, and
7 months postpartum. Bone lead measurements were oblained at 1 month postpardum. Al 1, 4, and 7 months
postpartum, respectively, the mean braast milk lead levels were 1.4 (standard deviation (SD), 1.1), 1.2 (8D, 1.0),
and 0.9 (SD, 0.8) pg/liter and showed a signilicant decreasing trend over the course of laclation (p < 0.00001). The
relations of bone lead and blood lead to braast milk lead were modihied by breastieeding practice, with the highast
breast milk lead levels among women with a high leval of patella lead who were exclusively braastieeding. Dietary
calcium supplementation increased the rate of decline in breast milk lead by 5-10%, in comparison with a placebo,
ovar the course of lactaton, suggesting that calcium supplementation may consttute an important intervention
slrateqgy, albeit with a modest effect, for reducing lead in breast milk and thus the potential for exposure by infants,

bone and bones; breast feeding; calcium; lactation; lead; longitudinal studies; milk, human



On 4 August 2015 at 16:34, LEUNG Wing-cheong <leungwc@ha.org.hk> wrote:
Dear Prof Taylor,

I am an maternal fetal medicine subspecialist working in HK. You might be aware that currently we are facing with a crisis of lead exposure
through drinking water in a no. of public housing estates in HK. Pregnant women are involved & the no. is increasing.

I read your paper on "Adverse effects of maternal lead levels on birth outcomes in the ALSPAC study: a prospective birth cohort study” in BJOG
2014 with great interest. Your work would be most important applying to the current crisis of lead exposure in HK.

I would be most grateful if you could give us some information on the long-term physical & neurological development of children/adulthood
related to maternal lead levels.

Regards,

Dr wing-cheong Leung

MBBS, MD, FRCOG

Consultant Obstetrician & Chief-of-service
Department of Obstetrics & Gynaecology
Kwong Wah Hospital

Kowloon, HKSAR
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Dear Dr Leung,

Thank you for getting in touch. I had noticed the story on the internet although of course this may not be an accurate representation of the true situation! Various websites state that of 30
water samples from the flats, only 4 had levels above the WHO recommendation of 10 ug/l (11, 14, 17 and 23 ug/l). I have only been able to find one menticn of a blood lead level in a child of
7.6 ug/dl. The USA level of concern as you will know is 5 ug/dl, although other countries have different recommendations (e.g. 10 ug/dl in Australia).

If I understand you correctly, you are interested to know if this level of exposure in pregnant women will cause any long-term effects in the offspring. The placenta does not provide a barrier to
lead, so the fetus will be exposed to lead passing freely through the placenta - the fetal to maternal ratio is about 0.8. It's becoming more commonly thought that there is no lower limit for
'safe’ exposure to lead, and that any exposure will cause some degree of neurotoxicity, but the effects will obviously be smaller at lower lead levels. Without having some data on blood lead
levels in your sample of pregnant women, it is difficult to speculate about what the effects at a population level might be. However, the fact that 26 of the 30 water samples were below the
WHQ limit is reassuring. The child's blood lead level, while above the present US level of concern, is not dramatically high (the level of concern has only fairly recently been reduced from 10 to
5 ug/dl in the USA) - it would certainly not cause any visible symptoms and may not even be associated with any neurodevelopmental deficit - if there were it would be subtle - impossible to
say for one individual really.

In all, T would think that whilst the situation is of concern, I don't think there are grounds for panic, from what I see on the internet. The most vulnerable populations are pregnant
women/women of child-bearing age and babies/children. If the problem is from lead solder in the water supply, I would advise that these groups in particular either run the tap for a few
minutes before drawing water, or perhaps use bottled water. Also good to make sure hands are well washed before eating (and foods such as fruit and vegetables are washed also), and keep
dust to @ minimum to reduce hand-to-mouth transmission for small children. There have also been some cases of lead-based paint being used on toys from China, so that's something to bear in
mind as well.

I've attached a couple of papers from our group that you might find interesting. Please do get back in touch if I can be of any further help.

With best wishes,

Caroline Taylor

We need to publish our
data !



