LEAD : THE INSIDIOUS ENEMY OF CHILDREN
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SUMMARY : Receni studies have showir thar any level of lead in blood higher than 10 pg/dL. could -

- ve long rerm harmful effects on young children’s health. They can easily absorb enough lead 1o reach this

Ulevel if society does not stop using lead in gasoline, paini, water pipes and other products which still coniain

i lead. Considering the sources of lead, childhood lead poisoning is a preventable illness if afl the nations ai

L risk pay enough atreniion to the subject.

INTRODUCTION

Childhood lead poisoning is one of the common
paediatric health probleins particularly in in-
dustrialized nations throughout the world. The pri-
mary route ol exposure (o lcad is the gastrointesti-
nal tract and sccondarily the rvespiratory tract.
Children in the oral stage are particularly susceptib-
le 1o lead's toxic cffects because they have more
hand to mouth behaviour than adults. such as thumb
sucking. nail biting and cating with dirty hands.
They absorb more lead than adults. around 30 9% as
compared (o 8 % for adults (14). As most poisoned
children show no symptoms. the vast majority ol
cases slill go undiagnosed and untreated 1f present,
carly symptoms may include stomach ache and
cramps. fatigue, {requent vomiting. poor appetite,
constipation. headache, irritability and sleep disor-
ders. Physicians may diagnose some of these carly
symptoms as a virus or other mild illness and delay
treatment. The CDC statement (8) recommends u-
niversal blood lead screening "unless it can be
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shown that the community in which these children
live does not have a childhood lead poisoning prob-
lem ".CDC in the USA recommends that blood fead
levels ol all children at twelve months ol age should
be checked and the tests repeated at twentyfour
months ol age if resources are available.

Working in the paediatric outpatient ¢linic ol
St.Louis University (U.S.A). 1 noticed that all the
children were tested for Icad poisoning when they
were about one year old. Although there was no sig-
miicant symptom or sign observed. results higher
than 10 pg/dL were checked alter a few months. 11
the repeated results were again high, the child was
referred to St.Louis Lead Clinic for environmental
check-up or medical therapy to avoid later harmiul
clfects of lead on the central nervous system.

Lead poisoning is widespread throughout the
world. Although some studies have shown that the-
reis a relationship between lead absorption in child-
hood and unemployment (30). low social class (330
or inadequate care (19). these problems require
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further examination under different circumstances.
No geographical arca or racial or ethnic population
is found to be particularly susceptible to lead poiso-
ning (8).

It is not possible to select a single number to de-
line lead poisoning. A number of studies have
shown that low blood lead levels between 0.48
pmol/Lt (10 pg/dLy and 0.97 pmol/Lt (20 pg/dL)
are harmlul (8, 16, 24). The CDC in the USA lowe-
red its delinition ol an clevated blood lead level
[rom 40 pe/dL to 30 pg/dL or higher in 1975, from
30 pe/dL 10 25 pg/dL or higherin 1985 and from 25
yg/dL to 10 ng/dL or higher in 1991 (8). However,
itis not clear how to best treat children who have
blood lead levels between 10 pg/dL and 25 pe/dL.

Dilferent [ead indicators used in studies (blood,
teeth or hair) represent different exposure periods.
Although most studies have relied on blood lead le-
vels o classify subjects, it is not an adequate marker
ol exposure to lead. As a marker of recent exposure,
blood lead may return to normal levels even after
cxcessive exposure. venous blood is usually prefer-
red for the measurement ol lead in blood because
capillary blood may include skin lead contaminati-
on that falscly elevates blood lead. It is reported that
only 31.9 % of 47 children with capillary blood lead
higher than 10 pg/dl had a confirmed venous blood
lcad higher than 10 pg/dL (4).

SOURCES

For decades, lead poisoning was known simply
as an occupational discase ol adulls. But today we
know that the environment in which children live is
full of lead. Lead based paint, leaded gasoline and
solder are the major sources and air, lood, waler,
dust and soil arc the pathways.

In the USA, lead based paint and broken lead
impregnated plaster, when ingested, are the most
significant sources of high dosc lead exposure and
symplomatic lead poisoning [or children (8, 9). Le-
ad based paint was used in about 74 % of housing
units before 1980. Since 1977, lead concentrations
in paint for household use, interior and exterior resi-
dential surfaces, loys and furniture have been rest-
ricted by law to 0.06 % of dry weight (8). There is no
uniform standard for a safe amount of lead in pain-
ted surfaces. "State and federal goverment in the
USA use values ranging from 0.771.2mg/cm2 of
wall,when lead is measured using a portable X-ray
{Tuorescence analyser or a standard of 0,5 % lead by
weight when tests are performed using laboratory
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analysis" (8). However, according to St.Louis Lead
Clinic, lead based paint remoued during the renova-
tion of old housing units is stifl the most important
source ol lead.

High leaded ink from printed material,especi-
ally from colour sections of newspapers and maga-
zines is also frequently ingested by toddlers. For the
primary prevention of childhood lead poisoning.
the lamily should be educated about peeling paint
and chewable materials that may contain lead based
paint and this kind of paint must be removed Irom
housing. it possible, by a qualified professional.
The burning of waste oil,coloured newsprint, bat-
tery casings or lead painted wood can causce serious
poisoning.

The greatest effect of leaded gasoline is to con-
taminate dust, soil and food which children ingest.
Contaminating the air they inhale is a relatively less
important effect. Street dirt and surface soil in many
countries where leaded gasoline is still used.have
extremely high lead content (34). Air lead levels
measured at {ixed monitoring stations can only app-
roximate the amounts of lead children inhale, they
do not measure the exposure from lead deposiled on
soil,dust and then ingested. The American Public
Health Association has encouraged efforts by the
Environmental Protection Agency to reduce and
rapidly eliminate lead added to gasoline (34). Bel-
ween 1976 and 1980, the mean blood lead level in the
USA population decreased from 15.8 (o 10 pg/dL,
parellelling the reduced usc of leaded gasoline (1)
(Fig D).

In some studies,blood lead levels were signili-
cantly higher in summer (6, 25) and fall (18).In the
United States through the 1980's, both gasoline usa-
ge and lead concentration were found (o be higher
in warmer months (26). The other reason for higher
blood lead levels in summer might be the increased
exposure of children to outdoor lead sources while
playing outside.

In an uncompleted screening study conducted
in the paediatric outpatient clinic of Ankara Digkap
SSK Hospital, among the first 40 children aged bet-
ween 9-24 months, six had blood lead levels higher
than 10 pg/dL. All these children werce considercd
to be in a low risk group considering sources ol lead
cxcepl gasoline. Even the very carly part of this
study indicates that 15 % of the children aged bet-
ween 9-24 months, an important period for CNS de-
velopment, were already included were in the CDC
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Fig - I: Change in blood lead fevels in relation to a decline in use
of leaded gasoline. 1976-1980 (8).
definition for "childhood lead poisoning" although

none showed any specific symptom. What is the so-
urce then? What are the insidious harmful effects
awaiting these children?

As it is not easy 1o measure the lead concentrati-
on of painted walls in Turkey because of the absen-
ce of portable analysers for this work and as most
children do not often come in contact with painted
materials, newspapers or magazines at home for
cconomic and educational reasons, leaded gasoline
should be considered the main widespread source
of ¢hildhood "chronic" lead poisoning in Turkey.

Although some countries have reduced the use
of leaded gasoline, the benefit to children's health is
not yet known in many parts ol the world including
Turkey where leaded gasoline is still used extensi-
vely (32). The control of airborne lead emissions
should be an international health priority in these
countries.

Particles of airborne lead deposited in soil and
dust are often important lead sources for children
who can easily take lead from dust and soil by their
very often exploratory hand to mouth behaviour. Tt
is suggested that infants who do not receive adequa-
te physical and social stimulation may engage in
more mouthing behaviour (5) and ingest more lea-
ded paint, soil. and dust. Excess lead absorption is
reported 1o be a greater problem in cities than in su-
burbs (25).

A more recent source of lead is community wa-
ter systems. The source of lead in tap water is the

material of the distribution system such as fead pi-
pes. Lead glazed pottery can releasc large amounts
ol fead into food and drink. particularly il the glaze
is chipped. In addition lead dust can cling to the ha-
ir, skin, clothes, shoes and be carried home by pa-
rents with lead related hobbies or work (7).

EFFECTS

It is already known that very severe lead expo-
sure in children (higher than 55 pg/dL) can cause
encephalopathy with permanent damage. coma.
convulsions, and even death. Lower levels between
20 pg/dL and 55 pg/dL have toxic effects on major
body systems; blood, kidneys, and brain (8) (Fig 2).
Anaemia [rom lead toxicily has a microcytic morp-
hology as in iron deficiency and often goes with'it.
It causes a decrease of red blood cell survival. impa-
irment of globulin synthesis and inhibition of hacm
synthesis. These effects are reversible with medical
theatment. Low iron levels caused by iron defici-
ency anaemia increase lead absorption and aggre-
gate its toxic effects (17).

Renal toxicity includes nonspecific degencrati-
ve changes in the renal tubular lining and cellular
necrosis of the proximal convulated tubule. This
damage causes Fanconi's Syndrome which was
first noted by Chisolm in acute lead poisoning (13).

Lead has toxic effects on capillaries in the brain.
resulting in severe cerebral aecdema, actual loss of
neurons and increase of glial cells. Some affected
children expericnce seizures, mental retardation
and behaviour disorders (13). because loss of neu-
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Fig - 2: Lowest observed eflect levels of inorganic lead in child-
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rons and gliasis is irreversible.

Historically. only the acute effects of lead poi-
soning were known. In recent studies. rescarchers
have tricd (0 answer the question: "How much harm
does blood lead level lower than 25 ug/dL cause to
the developing nervous system ol a child?”.

Al blood lead levels as Tow as 10 ug/dL many
harmful effeets begin. such as decreased intelligen-
ce. impaired neurobehavioural development (10,
30). deereased stature and growth (27. 29), decrea-
sed hearing acuity (28) and decreased ability to ma-
intain a steady posture (3).

In a study of children with low socioeconomic
status. Hawk and Schroder (15) have shown that 1Q
decreased lincarly as blood lead level increased.
This result strengthens the consensus of current re-
scarch concerning of the lead effect on a child's 1Q
(21). However. there are many important social fac-
tors which may atTect the findings in this study and
the relationship needs to be investigated using dif-
lerent study designs. In another study by Needle-
man ct al.. the impaired function of children with
high fead levels appears 1o be an carly adverse ef-
leet of exposure to lead (22).

Lead poisoning in childhood has been seen to
cause a seven-fold risk of poor school results. grea-
ter absenteenism. lower class ranking. impairment
ol reading skills and deficits in vocabulary. prob-
lems with attention and fine motor skills. reaction
time and hand-eye coordination (24). Needleman et
al. reported that the barmtul effects ol lead on aca-
deniic progress and cognitive lunctioning of child-
ren continued into young adulthood (22) (Fig 3).
These Tong term lindings in young adults emphasi-
¢ Lhe practical importance of early detection and
abatement of lead in the envitonment hefore it is ab-
sorbed by children.

The cad levels of mother and foetus are found
1o be highly correlated during pregnancy: this me-
ans that lead crosses the placental barrier (34).
Shukla et al. (29) veported that "the expected stature
of achild born to @ mother with a prenatal blood lead
level more than 7.7 ug/dL is about 2 em shorter at 15
months ol age if. posmatally. the infant incurred a
10 pe/dL. blood lead increase during the 3 o 15-
month interval compared with an infant who has no
increase”,

Infants whit higher lead levels in umbilical cord
blood had lower Crude Mental Development Index
scores during the lirst two vears of lite (2. 11) (Fig
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Fig - 3 :Distribution of negative ratings by teachers on T cliss
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4). Although a few studies (12, 23) have reported no
association between lead exposure and reduced
gestational age, in most studies maternal and cord
blood lead levels of 10-15 pg/dL appeared (o be as-
sociated with reduced gestational age and reduced
weight al birth (20).

Lead has no known physiological value. Rese-
archers have not yet compleltely defined the effects
of blood Iead levels lower than [0 ug/dL on central
nervous system function. However. even these le-
vels may be associated with harmiul effects that
will be clearer with Turther research.

"Like war and poverty. lead poisoning is a man-
made discase and theoretically should be accessib-
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Fig - 4 :Mean mental development index scores at four ages in -
fants according to the lead level in umblical-cord blood (2).



le 1o human intervention” (31). In the USA. clTorts
are increasingly focused on preventing lead poiso-
ning. There are many lead clinies working in colla-
horation with hospilals and primary care outpatient
clinics. The Lead Poisoning Control Service in St.
Louis is a good example. for these clinies with mo-
hile units. portable x-ray analysers and well educa-
ted staft work for prevention at all levels. Primary
prevention consists ol public education. strengthe-
ning the resistance ol children and environmental
clean up. Early recognition and prompt treatment
are secondary prevention. Tertiary prevention inc-
ludes treatment ol chronic conditions, prevention
of sequalae and rchabilitation.

Where (0 we stand in Turkey? To become aware
of the long term harmful effects of lead should be
the first step to working against them as quickly and
elfectively as possible, (o the same international
purpose; prevention of lead poisoning in young
children.
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