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Background

® Lead is a versatile and widely used toxic substance

® Human activities result in environmental contamination:

» mining & smelting; manufacturing, use, recycling and disposal of
products made with lead

® Can be used in the manufacture of paint to give properties
e.g. colour, rapid drying, corrosion resistance

® Lead paint is a source of human exposure to lead
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Exposure to lead from paint
can occur through its lifecycle
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Manufacture - lead pigments and driers:

» Inhalation and ingestion exposure to raw
materials during mixing

» Environmental contamination from spills, unsafe
waste disposal

Use - application:

» Inhalation of paint aerosols
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Exposure to lead from paint ,,
can occur through its lifecycle =

® Use — ageing paint:

» Paint fragments into flakes and dust that
contaminate the environment (indoor and
outdoor)

» Dust is also produced when painted surfaces rub
together e.g. window frames

» Children may ingest flakes and dust

®* Removal:

» Use of abrasive methods and burning produces |
large amount of lead dust and fumes
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Lead is a multi-system
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® Main routes of exposure are
Ingestion and inhalation

® No known level of exposure oEFFICiLTIES
without harmful effects <

® Mimics calcium and iron in “rroa.s
the body so has effects in | @
multiple body systems - e

* Accumulates in bone and T
remobilized during '
pregnancy, lactation and
menopause e RS

(ADULTS)
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Features of lead exposure
may be non-specific
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® Low-level exposure — sub-clinical effects e.g. reduced 1Q,
antisocial behavior, increased risk of hypertension,
myocardial ischaemia & renal disease

® Higher-level exposure — more overt poisoning, e.g.
anorexia, abdominal colic, constipation, fatigue, mood
changes, insomnia, anaemia

® Severe poisoning — developmental regression in young
children, convulsions, cerebral oedema, death
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Children are especially
vulnerable

® Greater exposure:

» spend more time on the ground and in contact with
contaminated soil and dust

» hand-to-mouth activity, mouthing

» absorb 4-5 times more lead from the gut than adults

® Early childhood is critical period for neurological and
organ development

®* Damage may be life-long

» reduced potential for intellectual development

» Increased likelihood of behavioural disorders
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Children can be poisoned by

lead paint

® Case report — ingestion of paint flakes (1)

® 2 year old boy with irritability,
abdominal pain, anaemia

® Blood lead concentration was 64
ug/dL

» threshold for chelation is 45 pg/dL
® Abdominal x-ray showed paint

flakes distributed through large
Intestine
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Figure 2 - A large quantity of lead infch s can be seen in this radicgraph of the
agdomen ond prgelw? of c:z-ye-cw-oldp‘J boy mﬁ,\o lead poisoningl. i

Global Alliance to ¢ Daubert GP. Lead poisoning in a young boy. Consultant for Pediatricians. 2006; 5(3):147-149.
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Children can be poisoned by
lead paint

® Case report — ingestion of paint flakes (2)

® Treatment given:
» Whole-bowel irrigation to wash out gut

» 4 rounds of oral and i.v. chelation therapy over 7 months

® Concentration of lead in paint not measured

® Another case report involved paint with <5000 ppm lead

» 4 year old child with blood lead concentration of 97 ug/dL

¢ Lavoie PM, Bailey B. Lead poisoning from “lead-free” paint. CMAJ. 2004;170:956.
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Pregnant women are
vulnerable
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® Pregnancy mobilizes lead stored in bone, releasing it back
Into blood where it can be circulated to maternal tissues
and the fetus

® Lead exposure may cause reduced fetal growth

® Lead exposure in pregnancy increases risk of complications
e.g. hypertension
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Lead causes significant
burden of disease
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Estimates from Institute for Health Metrics and Evaluation
(IHME), 2017 data

® 1.06 million deaths from long-term effects
¢ 24.4 million disability adjusted life years (DALYS) lost

® 63.2% of the global burden of idiopathic developmental
Intellectual disability

® 10.3% of hypertensive disease

® 3.6% of chronic kidney disease

https://vizhub.healthdata.org/gbd-compare/
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Small IQ reduction has o
significant societal impact @) bamision

& Little Things Matter Distribution of IQ scores in sample population
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Economic costs of lead P
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exposure are high -
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® Estimated global economic losses due to reduced 1Q is
$977 billion, i.e. ~1.2% of global GDP

® Largest economic burden is borne by low and middle
Income countries

® Estimated loss to countries in region is 3 - 5% of GDP

¢ Attina TM, Trasande L. Economic costs of childhood lead exposure in low- and middle-income countries.
Environ Health Perspect. 2013 Sep;121(9):1097-102

®* https://med.nyu.edu/departments-institutes/pediatrics/divisions/environmental-pediatrics/research/policy-
initiatives/economic-costs-childhood-lead-exposure-low-middle-income-countries
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Economic benefits of action
are significant
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® Banning lead paint now saves having to pay future costs

» Avoids future costs of lead exposure resulting from use of lead paint
now e.g. cost of reduced 1Q, cost of criminality

» Avoids future costs of hazard controls for legacy paint e.g. remediation
o estimated costs of remediating lead-painted homes:
France: US$ 194 — 499 million
USA: US$ 1 - 11 billion

¢ Pichery C et al. Childhood lead exposure in France: benefit estimation and partial cost-benefit analysis of lead hazard
control. Environmental Health. 2011;10:44

¢ Gould E. Childhood Lead Poisoning: Conservative Estimates of the Social and Economic Benefits of Lead Hazard
Control. Environ Health Perspect, 2009;117: 1162-1167
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Conclusions

® Lead has wide-ranging effects on health — these have
personal, societal and economic impacts

® Lead is a persistent hazard — it remains in the environment,
In the home and in the human body

® Lead paint is an important source of exposure to lead

® Prevention - through banning lead paint - is better (and
cheaper) than having to deal with the consequences of lead
paint later on
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Bo3aencreue CBUHIIA HA 3[I0POBbe {37 Organization
U DKOHOMHUYECKHE MOCJIeACTBUSA
BO3/I€MCTBUS CBMHIA

Elena Jardan, WHO, Geneva
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KoHTekceT

® basoBasd nHopmauung

® NlcTOYHMKM 1 NyTU BO3OENCTBUS
®* BnuaHue Ha 300poBbe

® CouuanbHo-3KOHOMUYeckue nocrneacrTsmg
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® CBUHeL ABMSETCA YHMBEPCANbHbIM U LLMPOKO
NCMONb3yeMbIM TOKCUYHbIM BELLECTBOM

® [leatenbHOCTb YernoBeka NpUBOAUT K 3arpA3HEHUIo
OKpYy>atoLleun cpeasbl:
> ,D,OGbNa N BbllMJ1aBKa, Npon3BoacTtBO, NCMNOJib30BaHUE, MOBTOPHOE

NCnosnb3oBaHUE N yTuiindauuna npoaykumn, N3roTOBITEHHOU C
npuMeHeHNEM CBUHLIA

® MoxeT ncnonb3oBaTbCs MNPy NPON3BOACTBE KPpacKku ANS
npuaaHust onpeaeneHHbIX CBOWMCTB, Hanpumep, LUBeT,
ObICTPOE BbICbIXaHNe, KOPPO3MOHHAsi CTOMKOCTb

® Copgeprkallias CBUHEL, Kpacka ABNSeTCst ICTOYHUKOM
BO3OENCTBUSA CBUHLIA Ha YeroBeka

Global Alliance to
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CBHHIIOBasI KpacKa co31aeT YCJAOBUSA AJIsl

o iRy World Health
NOTEHIHAJIbLHOI0 BO3IeliCTBHS HA &) organissson
YyeJI0BEKA B TeYeHHUEe MHOTHUX JIeT

® Npon3BoacTBO - CBUHLOBbIE MUTMEHTLI U
ocyLumTenu

» BobixaHue v npornaTbiBaHWe Cbipbs Npu
cMeLUnBaHum

» 3arpasHeHune oKkpyxaroLlen cpeabl OT pasfimBos,
Hebe3onacHasa yTunusaumnst 0TXogoB

®* Ncnonb3oBaHue - NPpUMEHEHNE:

» BpgbixaHne aapo3onen Kpackm
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CBHHIIOBasI KpacKa c031aeT yCJA0OBUSA

o 7R World Health
IS IOTEeHIHAJILHOTO BO3/AeiicTBUS HA &2 organization
YyeJIOBEKAa B TeYeHHe MHOI'UX JIeT

® KMcnonb3oBaHue — cTapble KpalleHble NOBEePXHOCTH:

» ®parmMeHTbl CTapon CBMHLIOBOW KpacKu rnpespaLlatoTcs
B XJ10MbS W Mblfib, KOTOPbIE 3arpsaA3HA0T OKPY>KaroLLyto

cpeny

» Mbinb Takke obpasyeTcsa Npu yaaneHnmn Kpacku ¢
OKpalLLEHHbIX MOBEPXHOCTEN, HANPUMEP OKOHHbLIX pam

> IE',eTI/I MOTYT npornartbiBaTb XJ10MbA U Mblfib

* YpaneHue: ncnonb3oBaHne abpasmBHbIX METOOOB U
CXUraHusi NPMBOANT K 0OpasoBaHMIo DOSbLLIOIo
KonnyecTBa CBUHLIOBOM NbINU KU NapoB
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¢ CBuHewl aBNsieTCS MYJIbBTUCNCTEMHbLIM
TOKCNKaAHTOM

BRAIN & DECREASED
NERVE MENTAL
DAMAGE ABILITY &

® YpoBeHb be3onacHoro BO3AenCcTBUSA Sttt
He YCTaHOBNEH LD

SPEECH,

LANGUAGE & -
BEHAVIOUR HEARING

[ I/IMVlTleyeT KaﬂbLl,l/l|7| N XXeneso B PROBLEMS PROBLEMS
opraHvuame, No3ToMy OKasbiBaeT @
BNINSIHNE HA HECKOSMBbKO CUCTEM e

opraHu3ma #F o

REDUCED

KIDNEY
GROWTH

DAMAGE

® HakannuBaeTcsi B KOCTSIX M MOBTOPHO
MODNNN3yeTcHa BO BPeEMS
BEepEMEHHOCTM, KOPMIEHUS IPYab0 1 e | S
MeHonay3bil
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Oc00€eHHOCTH BO3ACUCTBUA CBUHIIA MOL) T e et
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ObITH HecneU(PUIHBIMHU %,

® Hnsknn ypoBeHb BO3OENCTBUS - CYOKNUHUYECKME 3 eKThI,
Hanpumep: CHUXeHNe MHOeKca UHTENMeKTyarnbHOro
pa3sutua (1Q), aHTncoumanbHoOe noBegeHne, cepaeyHo-
cocyaucTtble 3aboreBaHus U 6ONe3Hn novek

® bonee BbICOKM YPOBEHb BO3OENCTBUSA - Donee aBHoe
oTpaBreHune, HanpumMmep, aHopeKkcus, BPHOLLIHBbIE KOMUKWU,
3anopbl, yCTanocTb, UBMEHEHNSA HACTPOEHUS, DECCOHHMLA,
aHeMus

® Taxenoe oTpaBneHue - perpecc B pasButun y geteu
paHHero Bo3pacTa, Cyaoporu, otek Mo3sra, CMepThb
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JleTr 0COOEHHO YSI3BHUMbI

® bonee BbLICOKMN YpOBEHbL BO3OEUCTBUA !

» NpoBOOAT BonblUe BPEMEHMN B KOHTAKTE C 3arpsA3HEHHOM
MOYBOWN U MbINblO

> UMEeIOT NpuBbIYKY BpaTb BCe B pOT

» BCacCblBaHMe CBMHLA U3 KNWeYHnKa B 4—5 pas bonbLle, Yem y
B3POC/bIX

® PaHHee geTcTBO ABNSAETCA KPUTUYECKUM NEPUOOOM
AN pa3BUTUSE HEPBHOW CUCTEMbI 1 OPraHoB

® [MoBpexaeHust MoryT ObiTb MOCTOSIHHLIMMU
» CHUXXEHHbIN notTeHunan and MHTENNEeKTyalribHoOro pa3BnTtuA

> NOBbILLEHHAA BEPOATHOCTb PAacCTPONCTB NOBEAEHUS

Global Alliance to
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Z[eTI/I MOI'yT ObITH OTPABJICHDI
T 7 (7R World Hea
CBHUHIIOBOU KPaCKoOU @ World Health

/¥ Organization

® Hcropus 001€3HM - IPOIIIaTEIBAHKE XJIONBbeB Kpacku (1)

® 2-X NeTHn”M manb4uk C
pa3apaXxutenbHOCTbIO, bONAMM B
XUBOTE, aHEMUEN

® KoHUeHTpauusa cBnHLA B KPOBU
cocTaBuna 64 mkr/an.

» NOPOroBoe 3HavYeHne Ans XxenatTupoBaHUs
cocTaBndaeTt 45 mkr/gn

® PeHTreH OptoLLIHOW NMOSIOCTU NOKa3ar
YeLUYNKM Kpacku, pacnpeneneHHble
NO TONCTOMN KULLIKE

Figure 2 — A large quantity of lead paint chips can be seen in this radicgraph of the
cgdomen ond prglw? of az-yeoroldpa boy wnf lead poisoning. L

¢ Daubert GP. Lead poisoning in a young boy. Consultant for Pediatricians. 2006; 5(3):147-149.
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JleT MOryT OBITH OTPABJICHBI
CBMHIIOBOU KPAaCKOH

¢ Hcropus 60s1e3HM - IPOTIIaTHIBAHKE XJIOMIBEB Kpacku (2)

77\ World Health
%)/ Organization

® [NpoBoanmoe neyeHue:
» [lpoMbiBaHME KULLEYHMKA

> 4 payHaa nepopanbHbIX U BHYTPUBEHHast xenaTtHasa Tepanusa bonee 7
MecsLeB

® KoHUeHTpauusa cBMHLLA B Kpacke He Oblna namepeHa

®* B opyrom cny4ae, OTYET O coAep)XaHUW CBUHLIA B Kpacke -
<5000 ppm.

> A-neTHWiA pebeHOK C KOHUEHTpaumen cenHua B Kposu 97 Mkr/an

¢ Lavoie PM, Bailey B. Lead poisoning from “lead-free” paint. CMAJ. 2004;170:956.
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bepeMeHHBbIE KeHIIUHDbI
YA3BHUMbBI

77X, World Health
(& Organization

® Bo Bpems bepeMEHHOCTN HAKOMSIEHHbIN B KOCTSIX CBUHEL,
Mobunnunsyetca n BelcBObOXXaaeTca obpaTHO B KPOBOTOK, rae
OH MOXET LUMPKynMpoBaTb K Nonagatb B TKaHWU MaTepu U
nnoga

® BosgeuncTeue cBrHLA NpUBOAUT K HApYLLEHUIO pocTa nnoga

® BosgenctBue cBuHLIA Ha BepeMEHHbIX XXEHLLWH NOBbILLAET
PUCK OCIOXHEHUIN, HAaNpUMep, rMnepToHnmn

Global Alliance to

Eliminate Lead Paint 2
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CBHHell BbI3BIBAET 3HAYUTEIbHOE
Opems 0oJ1e3Hel

7772y, World Health
\¥%)¥ Organization

OueHka lHcmumyma u3mepeHulU U OUeHKU 300p08bS5
(IHME), 0aHHbIe 2017 200a

¢ 1.06 MmnnmMoHa cMepTen OT AONTOCPOYHbIX NOCNeaCTBUN

® 24.4 MnnNnNMoHa NoTePAHHbIX NET XXN3HU B CBSA3U C
nHBanngHocTtbio (DALY)

® 63.2% 63,2% rnobanbHoro bpemeHn namonaTnN4ecKom
HeOOCTaTOYHOCTM UHTENNEKTYanbHOro pasBuUTusS

® 10.3% rmnepToHMYecKon bonesHu

® 3.6% XpoHu4eckmx 3aboneBaHni novek

Global Alliance to ~ https://vizhub.healthdata.org/gbd-compare/
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HebOoabmoe camxkenne IQ oxkaspiBaer .
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& Little Things Matter Distribution of IQ scores in sample population
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4 Little Things Matter

Distribution of 1Q scores in sample population
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JKOHOMHYECKHE MOTEPH OT V
BO3H€]7[CTBI/IH CBI/IHHa BI)ICOKI/I \‘@Orgamzatlon

® Pac4eTHble 3KOHOMMYECKNEe NnoTepun ns3-3a cHmxKeHus 1Q
coctasnaTt ~ 1,2% muposoro BBIT

» Haunbonbluee akoHOMMYeckoe BpemMsa HECYT CTpaHbl C HU3KUM N CPEOHUM
YPOBHEM [0oXo4a

® Pac4eTHble noTepwu Anga ctpaH permoHa coctaBnsatoT 3-5%
BBIT

¢ Attina TM, Trasande L. Economic costs of childhood lead exposure in low- and middle-income countries.
Environ Health Perspect. 2013 Sep;121(9):1097-102

®* https://med.nyu.edu/departments-institutes/pediatrics/divisions/environmental-pediatrics/research/policy-
initiatives/economic-costs-childhood-lead-exposure-low-middle-income-countries
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IKOHOMHYECKHE BHITOABLI OT
NEUCTBUSA 3HAYUTEJIbHDI
¢ 3anpeTt CBMHLIOBOW KpacKn cenvac npeaorBpallaeT

3arparbl B OyayLiem

» [No3BondeT n3bexartb 3aTparT, CBsA3aHHbIX C BO3OEUCTBMEM CBUHLIA B
Kpacke, HanpuMmep, 3aTtpart B CBSA3M CO CHMXKEHHbIM |Q,
MWUHUMU3NPOBATL LIEHY NPECTYNHOCTU

772xN World Health
Organization

> MpepoTBpalyaeT Oyayuime 3atpaTtbl HA KOHTPOMb ONMACHOCTU OT
ycTapeBLUeln Kpacku, HanpuMep PeKynsTMBaLmio

@) Opl/leHTI/IpOBO‘-IHbIe 3aTpaTtbl HAa PEMOHT JOMOB, OKpaLUEeHHbIX
CBUHLUOBbIMN KPpaCKaMMU.

dpaHuma - US$ 194 — 499 MUNNNOHOB;
CWA: US$ 1 — 11 munnunapaos

¢ Pichery C et al. Childhood lead exposure in France: benefit estimation and partial cost-benefit analysis of lead hazard
control. Environmental Health. 2011;10:44

¢ Gould E. Childhood Lead Poisoning: Conservative Estimates of the Social and Economic Benefits of Lead Hazard
Control. Environ Health Perspect, 2009;117: 1162-1167
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BBIBOIBI

® CBUHeL, OKa3biBaeT pa3HoObpa3Hoe BO3AENUCTBME HaA
3[00POBbE — BbI3bIBAET NOCNEACTBMA HA MHOAUBUAYANbHOM
YPOBHE, coumnanbHble N 3KOHOMUYECKME MOCIEACTBUS

® CBWHeL, — 3TO AONroBpeMeHHast onacHOCTb - OH
COXPaHSIETCA B OKpYyXKaloLLlen cpeae, B AoMax U B
opraHuame 4yerioBeka

® CBMHUOBAas Kpacka siBMseTcs BaXXHbIM MCTOYHUKOM
BO34ENCTBUSA CBMHLA

® [lpegoTBpalleHne nyTemMm 3anperta CBUHLIOBOW KpacKu
nyduwe (1 gewesne), 4em fneyeHue.
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