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Lead Industries Association, Inc.

202 Madison Avenue.  «  New Yok M. Y. 10017« Telephone: (212) 679-6020

>t

September 25, 1969

SUBJECT: FACTS ABOUT LEAD AN
PEDIATRICS BULLETIN

To Members of Lead Industries Association, Ine.

Enclosed is our newly published bulletin “"Facts About Lead
and Pediatrics" and its companion pamphlet "Lead Poisoning in Children"
a publication of the Children's Bureau, U.S. Department of Health,
Education and Welfare, reprinted with their consent by LIA. Both book-
lets cover in detail the problem of childhood lead poisoning, its
causes, symptoms and treatment.

The two booklets are heing distributed by LIA to medical
and pubiic health officials, interested parties, legislators, and the
press. We feel this to he a positive contribution from the lead
industry for coping with the problem of lead poisoning in children.

More and more communities are becoming concerned with lead
paint poisoning among children. If you know of any local action about
this problem, you may £ind it useful for you personally to give Gopies
of the "Bulletin® to local health or othexr officials. Also we would
appreciate being informed of any developments relating to the lead
paint problem.

Extra copies of the publications are available upon request.

Sincerely yours,

3. L. Kimberley “%
Executive Vica President
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Introduction

Great aragress s been made in.the
part tew ddcades (0 prevent and coa-
trol-the absdepuioa of ‘lead by both
adules and htdren. Cases of 1ead in-
toticaton. dr piumbsm. ameng adults
are zire todav. evEn ol Tdgd-procdsse
@y 3nd leid-Using. adusteies shere
tHe posubiity. of osér-#vposute seems
greaest,

Such improsement is the fesult of
broadly increasing ‘knowledge about
the physiological erfects of fead, of the
application of proger fantrois.and
safeguardsi (0 prevent over-gxposure
that can bring ‘on.iilaess and of better
Jdiagnosis and lmprmed tréacment of
plumbisi. Much: J€ thes iacrease m
kaawledge Has come dxrecuv from
scientifie tesesrch :ncour.zged orspon-

e s Associa-

aiag thae “as apphed
to the mter ot sugfaces of buildings
generally 30 véirs of mioce ago:

LIA's sontcern ‘with lead pmsomng
problems s hot pew. The Iem\l fadus-
tey has Lof- several ‘ es supported
résearch at l.:;dm; universities and
tiosputals on-the metabolistn of lead
and the diagnosrs and treatment of
lead: poisoaing 1o an ¢ffort to briag
sbour berrert und..( anding af “the
srablemy The ingormation. developed
trom such tesearch has béén dis-
semunated; medlcrxl aqd ‘public
health ourgals, and:at ‘vanous sym-
posia. Basiz research onjlead intoxica-
non was reported b\ Dr. loseph C.
Aub et al. of Har{ard Unnersiy in a
monoyraph pubhsﬁed‘ i 1926, Ia
1933 the. keuenug Labo atoryof Ap-
plied Physiology : e L niversi
Cincranati. uader thedig

Robert A. Kehod begin pubﬁhshmg
studies on lead §

PR

ad p 4
i}rﬁ, Jr, et al. of
ity School of
Mediciqe. as! wen as research odithe
treatment of fead absdiption by chéla-
tioa. Since 1937 2 qu fiof symposia
on lead poxsonmg vé heen con-
ducted by L{A. Both alode and in co-

operauoa with such organsizations. as
the American {ndustrrat Hygiene
Assaociation 1ad the Americin, Medi-
<cal Associatton, These coaferences
have beéa held ta make avadable to
health protessionals and raterested
laymen the facts coacerding plumb-
ism which. undérlie present-dav con-
cépts of 1ts.€ausanan; prevesuon; and
weatment. The fead wdustey today

O SUppart ¢ h ia such
areas as lead 1 the eqvironmeat. the
buological: Basis far l¢ad: intoxication,
aad the dermal meubohsm of Jead.
as part of ity Overall research-program
o dll aspects of the use of lead.’

Support for Leglsmlon

puhhc ‘heallh officials, [conceraing. Lhe

Ip——

Representatives of LIA have heen
members of the Sectional Commir:ee
oa Preveation aor Controt ot Hazards
to children since 1t was orgamized 1n
195) by the Americin Standacds
Assccmucu {now kaowa as.the USA
Staadacds Tusvitutey under the spon-
sotship of the American Academvy of
Pediatrics. This.Commuttee deveioped
3 standard (Z66.1Y, i ezt since
1955, ‘which specifies! zhar ail saines
for arucles such as tovs: furniture and
the like. and for use 1 mitaruies af
diwellings. should coftan fo: harmrui
quantities of lead. (15

Childhood lead intoxigation. thouga
relatively rare ia:the,general popuis-
tion, sell is'd prub(em particularis :n
the: underprw:leged dreas of large
smu h is” du-emlv !nce;ble ‘g ke

problem of ‘childhood ledd:
voa; Theodustey Has upported tegis-
latign jsugucd to stop the use of
leaded paxnts o mur(or: of tmdcnoei

whilch:chifdren might chew.
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f & a4 {deen. man

with' plCl (ag unuu\pnl dawu for
nm:food iternsy,. pic

of paint flaking from whlls oc ze lmis
of. old ‘buyildidgs erected: whien leaded
paitits were used in ifiteriors (s thes
ng fodger are). or ¢hew on lead-
paiated Windowsills, basebaards or
other surfaces.

l'reuntiqn Needs Cooperation

The kaowledge and means are at =a
for ¢onirol thisiprabiem. Bue zo
plete preveduioa calls for sopserat
efforts dmong many groups. mnciud
paredts. socialiand pubhc health work.
ers.; doctors landlords. <uv otficia.s
aod putyh:-;plmed cutizens.

Lead intoxication is a man-made ds-
case. And a5.such is subjecx to zom-

work:mm 1Ly
<an help even(tually achieve a solut:oa

Much:has been done: much more ce-




Plumbism is
Preventable

The seven stepsto prevention and <oo-
1rof outhined n the “ux ~uve Puegn (he
higi Ot « MRS L 3anst anildhaod
prambBam g S Eumber Ot Gnes Some
o these expertendes wul e Jiscussed
1a detal.

Physwiags aad public heajth authori-
ues- agree that-lead! iaroxicanda in
shiidrén s presentible. The source i3
koown: oid'feaded paint 1n poor hous-
g assocratéd with poverty: There 15
0o dispiitiag that slum area.dwellings
painted mamy vears ago with. lead-
bearing paiat are the setungtor virtu-

athy alf cases of plumbism i children.

But maay vears of urban regewai and
rehabditanon will be required betare
thesd sources of lead are eradicated.
Leud problems can continue to occur
1 chaldren whose pareats nesther kdep
{hveir home tree ot lead paint sources
norsedk medical attention unal severe
Jamuge Ry been incutred.

Cleag-up 3nd cogstant alertness can
prevear children: getting at old paiat
and plaster. chips. Pareats ¢in ‘be
urged igto action; Peeling paint saa be
removed dad -chips ‘¢leaned up aad
remaved from aréas.in which the chiid
crawls ‘ori plays;, Crumbling patated’
plaster add pawnted woodwork can be
cleanedup. repaited and painted with
modérn interior-type paiat. Pareats

and baby sitters must be diertey -
daggers of chidrea chew:ng on
paiated surtaces.

2zl

Alertness to. Sy mptoms

Diagnonis of lead. intoxcanon a
pead 0 1 large Jdegrée tn o -
physcisns Jook tor i, Taew =
alert tor sague and-¢ath:
childrea aad sng
quiekiy and tHoroug
viroameat dnd Histar:
aotbe {ulled by tne'tact
Gleriof paats are site
results fostly Fram uager -
applied wwdoors. vears. ago.
m ogce fine butidings :
withia econamically depr.
many cities,

Seven Steps to Prevention

The problem of childhood plumbism
is so clearly understood that 1t would
seem preveatoa should be simple. {t
ts sot. This 1s because the problem s
rooted in. socral, educauoaal. eca-
aamic. medical. téchmeat and potitcat
factors.

Even s0. a formula for preveation
aad control s ofered. making it work
wiff take ume. patient edfort. a0d per-
haps new :deas and approaches. Some
suggestions mav be termed “imprac-
tical.” Nonetheless. they pase a chal-
leage to find a “pracucal” way of
Joing them.

The booklet will discuss tn detail the
components of this basic preventive
formula which phvsicians, social
workers, public health workers, pat-
eats and others should be aware of.
The followog steps are esseatial.

l Alert and waen parents and others

* who live 1 dwellings which have
leaded paiat in intertors. As with other

acaidents involving children. parents’

{and other child caretakers)-can do
much to keep childrea from eatng
paint aad chewing pasated surfaces
and caa keep chips off doors and our

of reach of infaats. (Almost all cases
qceur 1a children S years old or uader.)

7 Remove sources of lead that chil-
<~ Jrencan eat. Thes source 1s almast
invariably old leaded paint on iaterior
walls, cettings and tim. This leaded
paiat must be removed or erfectively
<covered. One city iBaltimore) reports
good resuits from covemag walls to a
height of four feet with wallboard.
Lead paint 60 woodwork should be
removed. Peeling-paint and oid plaster
should be swept from floors and
scraped from walls and ceiings.

3 Take stepe to keep any child sus-

* pected of eating fead from further
exposure. Remove the source of fead
or keep the child from the source.
“From three to six months of steady
lead ingestion™ precedes overt symp-
1oms n-almost ail cases. accordiag ta
the enctosed Children’s Bureau pam-
phiet. t )

4 Physigians. public heaith nurses
« aad others should watch toc eacly

symproms of lead absorption~1.y.¢
sonspecific ssmptoms of lethy
ritability, and stomach pains an
iting—ard proceed.at once (o ez o
appropriate tests are made.

5 Quick and acsuraze

* SRS SRrQUS Junisdlcen
shouid be done bv the mow
methods ta be sure - et i
gestion has taken place. and -0
be based on clinical findings .
ported by biachemucal evizense
cessive lead absorpucn. Blood
tests are considered the most ¢
and aciurate. fron defciensy une
is quite common 1 lead-poisoned
drea but noc all chidren amh -
atiment tura out to hate dium
Careful diagoosis of an athnz
problem is esseanal. Lead freguer
is oot the cause and. i sus
true, a quite different ireatm
be required.

6 Proper and careful
« shouid start immediate:
duagnosis of lead intoucation

7 When a case is found. shech
+ children i the home immed:.
foc possible signs of lead absurotic

PNYCO00C6541




Some Campaign

Histories

Experience shows thar when well or-
gimized programs are sursued moa
2:0% the tncdedee ol ood slurtb-
omoJan Reoresuded. usuailyafter an
inieeg) 71s€ 10 reported cases. aad that
fataiities and Srippiwg laesses can
be gready surtailed.

Balmore.: The ron; fefm, integsive
cimpaiga @ Baltimiore isia prime ex-
ample of what ¢an:-be. Jone through
intellwent -cooperation: by all “con-
cerned, (3 )

The hazard-to ¢hildren from old paiat
was first recogaized by the Balumore
Heaith Departmens in 1931, and since

reais bf Liboratories has provided free
blopd leid" detarminatons {0 physi-
<ats and hospitals, Tn 1949 2 public
health- dirse was assigned o invest
gate rzpomd instances of abnormal’
éstiom by childeen and to make
sure thacthe old paint. o othier saurce,

was r;ma\ed

fn ¥991 the city adopted a regulation
barring: the use of: heavdy leaded
paitits, 10 intériors - of dwellings. A
Balumore ordinadce requires a warn-
g fabelon gane that contins more
than 't percent lead: The tabel must
state that.the paaricoatains. lead. is
harmfyl, i eaten. and shouid npt be
used for mlenors or £0t foys. cribs of
other accessible. potedtialfy. hazard-
ous surfaces.

Throughout the: vears the Baltimore
Health: Departmieat has coatlaued to
maintait awareness of the problem
throtigh all:avaifable media. It hag pre-
pared paimiphlets used by public kealth
aqurses Jﬂd sadiarags o ctipics and
16 home visitsinn addition. informa-
oo ¢n lead hazardy in'gain has been
maded p«lodmaﬂv 1 hospl(ih and
physiciaas. : Exhibits .aad otheér visual
1ds Have béen showa at meemmgs,md
«a pubiic butldiags. Newsgapers. radio
and 1elevision stations; medical ‘and
public heaith publications. and other
beed: used lb‘im"ari-n‘(he
pubiic ot thid hazards of ingestion of
leaded paint by chddeen.

Prevention Committee Organized

1a order to pinpoint sources of lead
pant. Bultimwore's City Héalth Com-

msvonerin 1957 organized a preven.
10N Committee of statf persannel
direstly concefned with the probiem.
The committee sureved 100 blocks
of dwellings and found mote than 1
percent lead. in paint 1 70 .percent
ot weTidwelling writs. Public.health
nurses goilested paat scrapiags from
gy Rorngs Ot adigent persons and
postne tests for iedd were found @
wrapiigs trom 53 percént of the
houses. Then action was raken ta see

© that such paing way removed:

Five years latec the comenittee began
2 pilot. “hard sell” educiuonal pro-
gram aimed ar parents ‘and ochers
responsible: for the care of childrea

ere ai hngh po(eﬂnal existed

far lead'intokication from palnt ages.

. tatad made five visits 1o dach

tioe. The three-vear program eacom-
passed 3 person-to<persoa approass

Paiated surfaces accessible to childran
were faspected in the presence ot the
persoas charged wuh theie care. These
people were igstructed by the visitaay
samtirian o the hazieds of fedd «q
paae aad a leafler was dncussed ana,
left for furtherstudy. When 155 s
let wiis tound 1o be abose the eduzs-
nonal leve] (1 the study arex, i wmper
versiog was peepaced. {n o

to'refuad the pareats of tae h.\urm
Morbidity -Martality Dara

The ‘tesults may be seen 1 2 (743
pamiphlet o the subject. preparad wv
the Baltimore City Health Depuri-

meat which: ifustrates dramac STRY

Otfic:al Baltimore Figures®

Child Lead Paint Poisoning | 931-1967

CASES DEATHS
YEAR TOTAL WHITE NONWHITE TdeL W HITE NONWHITE
TOTAL, l 11 203 908 136 16 90
1967 18 4 u 1 | )
1966 2, 2 30 { [} :
1963 32 4 28 [} 9 0
1964 45 3 42 { DY :
1963 42 7 1s 3 0 3
1962 43 3 41 1 Q !
1961 48 4 44 1 L] i
1960 53 9 44 4 1 3
1959 66 1 64 2 { 1
(948 133 17 116 10 3 N
1957 56 4 2 3 2 t
1956 18 - 8 40 3 1 2
1955 35 b] 30 1 - 1
1984 34 3 26 3 L, b3
195% 9 1] 39 & 3 3
1952 29 6 23 5 2 3
1951 e 20 57 9 3 L]
1950 3 : 29 2 - M
194% 34 1 23 4 { 3
1948 3 4 27 4 \ 3
1947 11 1 w 3 i Z
1946 13 7 § 4 2 M
1948 [ 4 4 2 t 1
1944 9 5 4 1 b 1
194% 10 3 ? 5 M 3
1941 t 1 12 3 - s
1944 1 4 1 3 2 1
1940 12 3 9 7 -
1939 t [] s 4 3 1
1938 13 9 4 é 4 b
1937 10 7 3 2 ! 1
193§ 19 12 7 4 N 3
1935 17 2 15 g 3 s
1934 10 4 [ é 2
1933 2 1 R 2 i 1
1932 2 t 1 2 1 1
193t 1 - 2 2 - b

o-ead Pt Poisaming in Chudren.” pacmoniet stued w (964 by Batumore City Heaith Depariment

?mc,0°°°°5“2




the results of 3 well-organized. inten-
sive program. 141 Reproduced vg the
CREPUHY- paye s 4 table rrom thus
Famphlet summariziag Shild [ad poe
senuag cases 10 Bainimore trom. 1931
trough 1enT

Briedv. the tible shows thitw 1931
100 £a5es O 1edd pesoning o children
Were rePOFIG ud ROt were tatal. No
deachs decutred from childhood tead
pononing in 1965, which was the firse
vear ot tecord 1a which 'there were no
deaths from-.timis_ riiness 1 Baltimore:
furifermore. ~tuldhocd lead pmson-
g 23ses tofaled 31U the lowest since
1952,

The slight decline casenﬁndxngs
from 1941 fo 1945.reflects.a warume
shortage of phwcnns O the ‘ottier
hand. the sudden peak in 1958 re-
sulted from the:entry into the pragram
of 2 large utnversiy hospial. plus'the
organization” of chg o pfe\m(ton
statf and the two !ead-m-housmg surst
vevs of the: previous veat. Further-
mare. ¢ rioted’ that the, 10
deaths Jmong 19887 11 ¥ casessori?
perceat of ‘the {oml—were equalied
only 1 1935 wher there utre oniy
cases'iadthe [O'deaths wrr: over half
of the totat.

The expertence recorded in the table
shows that fatakices from lead can be
reduced oe presented. [t also-demon-
strates watin sucha campaign, déaths
decline 3s the aumber of casés fisel
ndicating mpeovement a1 speed’ and
eficacy of treatment: and tha¢ there<
after. cases aiso teny to Jecling as pre«
venton becomes more efficient,

Chicaco: This city has been giving in-

creasing atténtion to° childhood

plumbesm 1n recent $ears. The City
Board of Hesith has 1 preveniive
program under way and vatiods citi-

zeas’ groups;also até acuvely mvoxved i

n efforts-to find and contral the dis+
<ase. The prnblem 83 setious ‘ane in
Chicago because of its lirge areas of
ald. cundowa housing.

{n the summer of {365 residents of
the East Garfield Park disteict organ-
ized 3 Citizens Cpmmutee 10 End

Lead Pc:somng lCCELP) This was -

done after the oceurrence of scveral
cases of lead itovicanon (n that acea.
With the help of the American
Friends Service Commiistee. CCELP
began an educatioail and ¢ase- ﬁndmg

pnyC00

campaign. The Cits Board of Health.
and later the Medical Commurtee for
Humaa Rights. heiped CCELP in test-
g urine samples obtamed by high
schoot studeats. Four plambism cases
were reported in (he disirct from Sep-
tember through November,

The. Board  of Health undertook a
widespread and, conunging - testing
program; addresses’ of apartments.
where cases were found were turned
over to the City. Building Commussion
for correcuve iction;

Froai the start of the program i 1965
through September 1966, the Boarid of
Health tésted 30,000 urine, samples
The city swuched 10 4 blood lead test
i Odtaber: (la Febriacy {963, the
Bodrd had begun a urinacy coprapar-
ph\nn screedung pmgram i its clin-
i¢s.)

As 2 result of the Board's expanded
scregming prograa, there “%3s an in-
crease’ 1o total cases beiang réported.
from 24-in 1957 ¢ 304 in 1966. At
the samé time, there was'a stgmﬁczm
drop it the. fataley tate, amoag, fe-
ported cases; sfrom. 29.3 percent 1a

¢ 1 1966. The
Hedlth Commussioner of Chicago, Dr.
Morgan J. OConnelI repor(ed that

drea screeged were tram Lo -
Ucban Progress Ceatar
April 196y approumuateis #e. o
dren had beea rasted.

During 1967 a toral.ut I~
dred nad a blooud test: aca

parreat 2,379 Bad eud
above 30 mictograms per
lizers of blood. These o
referced to g special &
by the Boacd tor ine
reatment. o plumbiam

Of these children. £=2
of thesuspestst wece pe
with chetates. Thede por
teeated weare: § 14ars of w
were 4 vears old aad ¢
89 percent vere [-3 ,\e.‘m S

&8

As a result of this pra !
educational impact m tnese
areas. the aserage blood wag e,
the saffie population m |~ o
markedly, lower.

According to Drs‘ Lorry A, Blanksr
Heanerta K. Sachs and Edward
Murtay, all of the Chicago Board .
Health. " M;
blood leadii,
|nCIPI€D( yBl‘J(]CJEIDﬂ weeks
ably mxrmh bétore. the omset

By - thus redusin

the aummber of deaths among C
chitdrén 'from Jead poionung fell o
10 in 1968 from'141a {967, 15)

Mass Screening Program

1a'August 1966 the Cfucago Board of
Healch: bez:n a masy screeqing peo-
gram usmg 2 blood [ead tm The chil-

0065‘!3

e

tatality me * 161

Receatly the Chicago Boars of He
made a fllm on the subrect ot <a
soaiag @ children. This wim
“To Savé g Life,” provides 4
tiog 3f the; steps taken, and ne
cialists “involved. in someatag <
prodlem and, s neing uses oo .
1n peighborpoods where leac 2oser
ing may béia prablem. 7

Other Citiex: Physiciaas in New Yorx
are encouraged 1o send tlocd -3
meas ¢o all suspected cases 0
health depactmént laborazarize = ~ere
thece ace u»hmcuns speciadin (fa ned
to do blood fead lesel anartaes J v
and accucatels. As 4 resutll o
ber of cases rgpqned creased fror
80 ia 1994 to T 254n 14963, Durin
same ‘period the fatalities amen
ported ¢asesidectingd rrom 13
(123 deaths) to less than 1 per.
deaths)-in 1968.

New York's program on icad po
soning is being ealarged under
direcuion of 4 special task forse wih
the city heaith department. The l:




partment holds sessicas on the prob-
fern for phisicians. social wackers and
nucses. Lateratuare is distributed to the
public. pacticulacly to parents in “high
risk™ areas. by public: heaith gurses
and sapitafiags. The city also uses peo~
plg who live 1 the hlgh risk areas 0
help identify. possible “Jases of lead
iptoucated dren agd o provide
famniligs with' firsthagd  meScmation
about the daagers of eating lead paiat.

RépOHEd cases of childhgod: lead .in-
toXigation are followed up bv a pubhc
heaith gurseito ‘edsuré rreatment and
necessaryi fallow-up Puhhc Kealth
sagftacidas mspect premises for
sodrces! of ldad. efect necessary rer

d i sample md analp

cqapgralton
arous, indus-
B

Cause and
Incidence of
Childhood
Plumbism

Although plumbism: ia children is a
distynct and. specific probiem. its con-
teol must be viewed as one aspect of
protectng wfants and children from
athér home hazards.

The Natioaal Clearipghouse. Paison
Coatrol Braoch., Duivisica of Direct
Health Services, of the U.5. Public
Health Service, fiads that 90 percent
of.ail reported poisoning cases involve
childred under the age of 5 who have
eaten or druok substances fouad
around the House. (9 la abaut half
the cases, these subslances are medi-
cines of ope kind of.agother. {a the
othet half household products such
as cleaming and pchshmz agents. pestis
cides.. turpeatige. petroletm products
and cosmeucs are mvolved. [a 1967,
for eumple. amoog; all substances

“miost 'frequently ingested” by such
childten. paiattleaded and nonleaded)
ragks J6th. and; invoived 1 percent of
theltgral: reported front.39% centers in
33 stites, However. maay leid paison-
mg czxés ate' a0t eporied o these cea-

soding cases from
other, substanges: but not from lead

ingestion. .

Studies have showa that almost every
case of childhood plumbism is related
d paintiin old buddxug: a
found mo:tly g large cities,
ose east of the, Mississippi
Balumare. for example.

stiuﬁﬂumbhm Rc\-ﬂo-

The re(;uon of hcusmg t plumbism

sh ey of pre-
1d. which
' program

urine, znd 38 (4 T pen:m) were al-

Wy 0000834

ready atfticted with ptumbism. Of (0S
childrea in a new housing project.
only theee (2.85 percent were found
10 have abgormal fead coancentrations
in their urige and there were 0o cases
of plumbism. {10}

In some iastances. a child ma*» iqgest
lead from obyects siich as windowsiils
ot tepainted cribs when Sare has aot
been taken 1o avord lead paiats, Other
possible ‘sources are rarely teported
and even mote:rately éstablished.
Some epidcmmlogxcal studres have
indicated’.that symptomatic lead: :g-
toxicaton. particutacly edcephialopa-
thy, is midre ¢ommon ia- the, june-
Sep(emhér period. Howeaver. Tead
{otoxicaton may occlr at-agy time of
the yeat, and there-iy 0o eason 1n
which phyucnm aad’ other ‘public
health workers should belessalert.114)
Flumblsm also shows:close famdy te-
onships. If ode member of a fam-
iy s faund'to have plumbism, all the

;l agd § vearsiof age

reent incidence ‘ambog
in lhe tamme hodsehold.

are beweeu ! and 6§

a;s(fé“ which
al to chil-

found that from
} ildred sufering
history of pica.
uudv more than




childrea from underpcivileged areas
disclosed. that aeacly 22 percent hid
pica. (12} Ja most cases. pica was es-
tablished “as a habit by the. second
vear but had disappeared by the fourth:
or fifth yeat. ’

The ciuses.of pica are unkoowa de-
spite various theories: [a the present
state of koowledge. 1-should ‘be recs
ogarzed that pred js. ‘widespread,
ocgurs pacticulacly atred ia pdor fam-
et iaad is 4 potetial source of metal
and ‘other poisomag, 28 well 45.0f i i~
les!mai parasues.

Dr. Chisoim “of Iohns Hopkiss, a
long-tme’ investigator ig. the field ot
chx[dhood {umb

mncaﬂv pica fseemy. (o be related

13y

s remfarced by dultural pat-
:ernqu :o whom the motherms decs
Vailable: for'a

hiachild

iroamen-
tat fead: sourkes; the fikelihood of '
plumblsrn is indeed great.” (13)

bism., notes that hiss *

Medical Aspects

of Childhood
Plumbism

It is oot the function of this bookler
to give specific medical advice. but a-
brief review is givea of the extensive
literature:on plumbism which the phy«~
sician may ‘consult: ia- the usuai maa-
ger.

The diagaosis aad: treatment of lead
intoxication' ia children are complex
and must be plaged in'the haads of
expenenced physicidas. Thq egclosed
pamphler by the Childrea’s Buceau
offery: 37 authoritative réferences. (2)
In ‘addition, a bnbholuphy of tefer-
eaces ‘to somte: worlu L these flelds by
experts is printed at the ‘etd of this
booklet.

However,. everyone coticeraed with
the problem should be dware of cer-
tain, ﬁndmp wh:ch should arouse sus.
picioa at once: To physx um adt
ac‘n‘ely engaged in pedutnc symp-
“and signs oftén'ate 0 common-
place and foaspecific that iaitiaily
they may be averlooked. Cases: may
ocedr without beig suspecled on the
other hand, there ; e‘m.mnca of il
nesses’ emneouxly diagnesed as:lesd
poisoning.

It s 1mpomm that. alt phyucuxu.
pubhe health wotkers and others real-
e is'a childhaod plumbum
in urban sium areas. Beiog:

hu fact xhould make phy-
ote mchned 10 -recognize and
te nmp(oms they ordinarily
0t associate with lead intoxi-

Check on Chewing 1ad Pics

The preseace of pica should especially
arousé a physician’s suspicions.
Though most children pass through a
s(ue qf chewing oo almost aaything
in reach this -habit shouid be goage
by thelage of 15 mondu and should
be of great intensity. Though
seace and history ‘of pica is
ot. diagadsis should aot rest
saloge. Maay lead tntoxmled
patiedts have beed. found to have no
history of pica when first examined.

A careful check should be made to
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determine the child's phvsical egyi-
tonment. A child with lead intoxica-
tion has almost always chewed lead
paiated materials. such-as woodwark.
plaster. wallpaper or putty. for at least
three mooths before clinical sigos ap-
pear. Though these materials them-
selves do’ not contain lead. they were
often coated ‘with leaded paint many
véars ago.

When a suspected case of childhood
plumbism is seen. a check should be
made to ieam if the child lives 1 or
frequently: visits @ house budt befora
World: War I A list of “high-cisk”
addresses could be posted n ail pedi.
atric - clinics ta help phesicians uo-
familiar with the city. Most ities wath
the problem do have such areas of
high rak.

Slgnrud Symptoms

A dmlnosu of lead poisoriag shauld
be based ‘on clinical ﬁndmgs and sup-

ported by biochemical evidease of
excessive [ead absorpuoan. and. :f 30s-
sible, by evideace of unusual expo-
sure.

There are 2 aumber of sigas and
symptoms which should arouse e
suspicion of physicians and wikrers.
particularly if the patieot iives .o a
slum area. They are not diagoosts
by themselves, but are cdwaivos
that emergeacy laboratorv :ests are
required. The sigas and w.mrptoms
listed below are oot wtended '3 e
either definitive or exhaustne For 2
thorough consideration of these »ub-




. there is pothi

jects; the physiciaa shauld coasult the
medical” literature.

The signs and symptoms of fead ac-
cufmulatton ia children chiefly iavalve
ttiree organ. systems: the gastroin-
tesirnal svstem. the Central aervous
system. and the hemacologic system.
(1%)

The:. gastrointestinal, symptoms are
thgse which: are. most' likely G be a0~
tced first by parents: and other lay+
men. They ccnsist of voruting; com=
pumu of vague-abdomnal pain. and
ccnsnpauon.

These are mrly common: complainty
amgag child but the examining'

!
‘
i

of the 'seizures switches back and'
forth between right-sided. left-sided
and geaerilized, the  possibility of
plumbism should be investigated. The
physical examisation in such cases
may reveal inflammacion of the optic
nerve, ataxia ({ack of musculat coor-
digation). le(hargy or mzures-wam
or without iocal paralysis aad with or.
without redex changes—and: as:such
serves to confirm the invaiverient of
the cedtral nérvous system: but does
0ot provide exact evidence o cause,
Hin toviral ndi B

Twilt
be uaible to detect chzng&s id the
blood of 2 possibly affected child: The

physician should be aware that plumb-'
yibeithe true underlying cause.

He:should also be aware that parents’

often, are dot of much Help in his
etforts. 1o obtain defiditive . informa-
toa; A <urvey of: 300! children with
cohfirmed ‘cases; of plumbism showed
that 76 per:eun of them had oo pr=~
in butiwhea 1p
nquxrv wasg made. it was
8

aflicted” withi schre lezd enc:p !n(o-
pathy it wa

and L
eyes.

Central nervous svstem invalvemene:
5 manifestations. of
chiidhood plumb:sm are. those: that
result from znvofv:mem with'. the
braia, These may fhn‘e from drowsi-
ness to deep; uncon ess (coma),

toxicatign are
siness ".L
cases.con i
1o medical atte alio mty
be: reading, or| be?uﬁ o1 problems.

From the ph pnmc of vgw.

'

peci :
istic about the conﬁulnom‘ toe they
may ocelur wnhoul cher and may be
focal or éralized) However, it ia
the course of ‘ai téw Hours. thie pattern

[y

phy .may wish to checb toe
anmlz befcre iskmg

A:cordmg 10, Dr. Chisolm. he
WS greu of chddrcn
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Tests for
Plumbism

As poted above. the presence of ane
or ‘maee hematological. ratesunal or

31gas or svmg is got
ta nts:if diagoostic, of pediatrie lead
wtokigation., Laboratory . tests are
decessary for the phwncnm [ 23
termiine whether fus patenr has ab-
sorbéd lead:  quaoutiés surficieat o
induce ;(!ness

By far '(he rnost teliabie test for ‘ead
absorpuan is ‘the quaatitative. deter-
migation of the leald coatefic of rae
biood. Since speed i, often extremely
unpcmam in dxagndxls of ¢hidhood
plutnbism so that proper treatment
canbe ugdertaken, such a test ought
to-te ordered- ;mmtdmel\ ‘upua the
frse: suspmoa

Blood tead’ copcentratioos should be
interpreted with cautioa as these val-

Pﬂ :
Iaunz nsenu«.

Blood-Jead ‘cagceatrations of <0 10
60 micrograms. pec 100 mullditers of
blood "have been ysed by various
agenciés 35 the upper- mu of he
aormial.range: far chddren. For ex-
amplelthe Chicago Bbard of Health

it mc dxagnom aad (rc:umea(
asediag, wheteas other
ive suggcs(ed 00 micro-

d :céncentrations. (11, l6.
¢ ldpipears o be gepersi
t rhiac blogd-lead coacen-
60:80 mucrograms
abpormal acsaro
¢ ‘gfteq; noe of a Jegree
ich is tapable of ia-
tnmx of iatoxicalion.

£ing immediace action -
i referr:l for trzatment
af! oﬂ the child from the
source ot ‘ekpasure.
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Blood lead determinations are the
most reliable method curreatly avail-
able to commuaities with active pro-
grams aimed at controlling childhood
ptumbism. According to Dr. Chisolm,
a test recently developed for estimat-
igg delta-ampolevuline acid ( ALA)
n uriae s simple, rapid ynd inexpens
sive, aod mav- be suited. for  most
screenmg 1f it can be shovya thqz the
concencracton - of - ALA:ig. random
samples of  uring provide sutHcient
discrumaatiod betweeq ‘adtmal aad
lead-gxposed ‘childred; However,
further evalyation i§ n:cessarv befdre
it can be accepxed (‘Chxczgo Healzh
Comrmissioder O'Connell'says'a 1967
study fa thaticity. which is 10 be. pub-
lished. foux"xd“ALA does.n

ae lead analyses are generally
limited to usefulness in clinical e
search and in macagement of hos-
pitalized cases because they require
24-hour collectioas of urine to Vield
useful data. says Dr. Chisolm. The
edathamil calcium disodium (EDTA)
mobilization test for lead alsa requires
quaatitative: collection of urine and
seems to be mostly useful in the study
of oider children xusp«:led of having
chronic plumbism, he aootes. (13)
¢Dr. O'Conaell says the EDTA mobil-
zation test is used ia 3l age groups
in Chicago's lead clinic with urine

pNYC0000

collected for eight hours after intra-
muscular igjection of EDTA. The test
is very useful. he says.)

A receat major discussion of medical
aspects is “Childhood Lead Poisoning
—~ Comprehensive . Management and
Preveation.” by Drs. {. Julian Chisolmy:
agd Eugene Kaplan, both of johos
Hopkias Medical School in Baitimore,
Publistied iri. the December 1968
Journal of Pediarrics (Vol. 73, No. 6.
Pp. 942-950), this sums up the views
agd contributions. of the authoey and
six azher experts ia the fleld who
ina held ac
Hippy Hills Hospisal i in Batimore on

'

5.0r. Morgan J. O'Coaneil.
commuanication.

Personal

6.Blanksma. Lorry A.. Ph.D. Sachs.
Heanietra K. M D.. and Murrav. Ey.
ward .F.. M.D. Incidence .of High
Blood Lexd Levels ia Chicago Chil-
dren. Paper presented st annuat mees-
ing of Amernican Assaciation ot Poison
Control Centers. Chicago. Dat. 11,
1968,

7.Chicaga Board of Heaith. To Save A
Lite, Film, (968,

8. Dt. Felicia Oliver-Smuth. New York
City Heal{t‘} Depatriment Personal

April 24,1967, The was
held “1o call ‘atrention to.the need for
a’ cooperative community approach
to the social: edvironmental; ind psy-
cholagical aspeces of the pmblem of
childrea with' lead intoxication.™

Other major coatributions - include:

“The Use of Chelatiag Agents in the
Treumeut ‘of "Acute and Chronic
Lead i{atoxication 'ia. Childtood,™ ¥.
Juliag Cv sclm Ir. mlvmmd af Pudi~

hodd Sagns. Symplorns.
Therapy, Clunul Expres-
h Ge

1966 and 'Pedumc
Hugo Duniop
u of Enviranmental
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The Lead Industries Association. lac.
is a noa-profit organization of lead
mining, smeiting, refining and fabri-
catisg compantes throughout the Free
World aad is incorparated under the
Membership Corporation Law of the
State of New York. Among other
things, its purposes are (o dissemigate
accurate information regarding lead

-products and how they may be used.

to develop methods for the improve-
ment of the weifare of those engaged
in the lead industries, or in the use of
its product and, ia general. to promote
the serviceability of lead industries o
the commuaity at large.

LEAD INDUSTRIES
ASSOCIATION, INC.

192 Msdisca Avenue,

New York, New York 10017
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lcad poisoning |in children

Land poisoning in childven, vesulting mosdly from
ingestion of chips of leud contnining paist (rom walls and
worlwork in old, ditapidated housiiig, temaing & unique
publie health problem, Its eliology, pathogenesis, patho-
physiology, and epidemiology are known, Practical meih-
s nre nvailuble for sereening, dingnosis, prevention, awd
trenfinend, Vel ench year lend poisoning continues L cnuse
the deaths of many childven and mental retardstion or
other nenvological handicaps in ninny other.clildren.

Health workers shonld be reminded, and the public
informed, that lead poisoning is preventable. As is.true
with many ather disenses, (olal prevention may be diffieuit

"o achieve, it significant reduction in the wumber awl

sovorily of lead poisoning cnses ean be expected from o
well planned progeam,

The following is.an nnnlysis of many facels of lead
poisoning in ehildren based on n review of the Jiterature,
A plan of appronch to this healith problem is syggrestod.

Size of the Problem

Lend poisoning in children is nol anumeommon
occurronce in the United States. Athough stuns srens in
Inrgo old cities appenr Lo have by Inr the greatest inci-
denee, this problem is nol wecessarily restricted’ to. the
poer; iU has been roported in children from eeonamically
atd socinlly advantaged homes (£9),

fLois difficult if not. impossible to assess the trae
incidenen of lead poisoning in children, Obivionsty, in any
communily whero oveet Tend paisoning associnted with

PNYC000qgss3




picais reporied
also exist, Hnt w W ineideuee
ed in severst Targe

¥y 3
In New Yark City, over 500 confirmed eases of Jold
poisoning in children were reported in 1964, T exchud.
ing over 100 susperded cnses that, wern being uheerved or
investigated. OF 61,167 poisonings soparied to the New

York City Poison Cimteol Conter Iwtween | and 1963,
Fpercentor 1,7 were cises of end paisoning (19), Tn Bl-
Limore, during 1906 1964,-hero wers 1,337 known enses of
lead poisoning in children (12), i Chicago, during 1959-
1991, 420 enses of fowd poisoning wers reporied to the
board of health. "Fliey represented 4.7 pereent-of the cases
of accideital poisoning reporfed in that —xii_‘fj.

. Sinea theso reported cses merely fapresent & por-
tion of the tatal extenl. of load poisoning, perlaps the
following survoy datnatn nhotter indication nf the act unl
prevaloncs of this problem in shim areas,

) In Clevelund, & survey was conducted among 549
children aged 12 45 months living in arens of ald, poorly

inie where fiaking painl was frequently
found. OF these childron, 28 pereent had. an abnormal
wrinn that might be indientive of ineroagoed exposure (o
lendl, and 64 pereent fiilfilled the dinghostic criferin far
lead paisonitig. O 105 childeon- 68 similar socioeronomic
:...l.h::.:: living in-a new-honsing peoject, waise hask sigr.
wiliennt: evidence of fead poisoning (17). In BalGimore,

amang 6H childien aged 7. 60 monthis who éame from a
low-iticame congested nren where lead poisoning was
known to hiave accureed, 333 had clinieal ar Ishoratory
evidence or 1 hi ory snggestive of increaged exposure (o
lead. OF these R4 148 had Blood Tond Tevels exencding
005 mE /IRl (§), Survey-of a suspoected high fncidance
Aren i Chienjro- hisclosed- that. out of 780 study patients,

7.9 parcent. had elinieal or labaratory evidonco compatiblo
with the dirgnosis of lend poisoning (?).

Conscquences of Lead Poisoning

Mortality

In & 3-year period, 1959-1961, lead poisoning ae-
counted for 4.7 percent of 9,853 cases of accidental poison-
ing in children reparted (o the Chicago Ioard of Ifealth,
but it was responsible for 70 percent of tho total deaths
due to nocidental poisoning for the same period (7).

Between 1050 and 1163, 182 children were treated
for acuta lead encephalopathy at. Conk County Children's
Hospitsl. Over the 5-year period, despite the 1sa of chelat-
ing ngents and various techniques for reducing intra:
cranial pressure, the case fatality rafe remained essen-
tinlly unchanged at the 256 percont level (except for one
year when & higher fatality rate occnrred, reportestly as
r result of the bilateral ceanicctomics employed as part of
the treatment thal. yerr) (75). In Claveland, the martality
raie reported for lead poisoning from 1952 through 1958
was 10 percent (/7). Coffin et al. recently reported a mor-
tality of 4.5 percent in & group of 22 children with Jead
oncephalopathy who were treated with a combination of
BAL (British snti-lewisits) and CaEDTA (cslcivm
disodi ver te) and o to control cerebrsl

edemn (10), N

Morbidity

Far many of thase who survive, the outlook remaing
grim. In Chicago, & stwdy of 425 chilidren who were fol-
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Towed for i moths 1o 110 yenes alter trentment for Send
1 ..:_1.:“ revealod tint 2 parcent-hnd come Kind of nenro-
lagical sersictae. Anionig the 5 children in this geaup who
hnd presented encephatipatiiic symploms initinlly, 82 poe-
eenit. were left with handieaps: 5t perecit had reenrrent
seiztres, 88 peccent wers menfadly retarded, 13 perecn
haileorebiral paksyoand 6 pereent were found to hayeoplic
ntrophy. Some lad -::__:\.r. handicaps (30). Other “se-
quelna reported in ehildeen whio-find leribeniephinfopat by
incluils lolweior prablams, inndequate interpersonal rels.
tinniships nivd inability to comprehemitthe alit it (5, 29).
Lend:polsoning as n eauseaf elivonic renal impaitment is
still n confroversial snjoet (17, Ik, there is strong evi-
....:m.,. whicl indientess Uhat lite Jead .:.-._.n:_,;:.w is n
sequeln of profracted ehildhood lesd: poisaning (8).

The exael incidence of fend prigoning as n eanse of
mental relnedation: is sl known, bat Jimited surveys of
blood. Iead Jevels among mentally relardind ehildien sng-
gest thal the incidence is prolmbly not infrequent (1, 29,

wean-inf 90, AH bt one of these children showed unsaiis
Tnctory progress in school hoenuse of speeific intellpeinal
defort (5, 8). Jenkins and Mellins stidied 512 children who
tindd severn tend poisoning (nearly afl had evidence ...a
enrephatopathy) and found that 6 to R months .‘:_..3..‘:“..:.
1Qs ranged from 35 115, with a mean of 74, The majority
wero soverely retarded (£1). Smith reported that five or
wmorn yoars after tead poisoning, » growp of children who
findd Tend encephriopathy had an average 1Q of 3 (range
58-104), while thosa wha had lendl poisoning without. en-
cephalopathy had an average [Q of 87 (range W-1T) 5 »
group of controls who hiad pica without lend poisoning had
an average 1Q of 98 (39).

Epidemiology of Lead Poisoning

I71. On the other hand, i hns lieen: contonded thiat picn- L. “Iligh risk" areas for lead poisoning are almest T

. {nlly retaeded ehilidfeen aré mors ikely 1o have pica sl synonymons with the slums, where old, deteriorating T
! - therefore marn likoly Tn have load poisoning (7). housing prevails. In these sveas, necessibility to finking e
. Several folloswup stadies haveindionted impairment. paint and broken —-.?‘?q. high incidence of pics, and Iack i .
of intellectunl ability i eliildren whohnd fend poisoning. of adequate prrental supervision provide an aptimum g

To the sesies of 495 chitldren. with Jeqd prisoning reparied
from Clienga by Perldtein of al, inental vetardiation was
found to b the mgst. freguent sequels, oeenrring in 22 per-
eont al the chitdren. Among fhose whe presented symp-
tomis af-Jead Sneepludopithy initinlly, 38 pereent of the
ehildren were found Lo e mentadly relarded nf e follow -
up z..:_.«. 08 nietiliondd above (30),

Similar pesnlis lave hoen reported-hy ather investi-
gotors, Byers i Loed fllowed 20 children whi had rela-

tively mili lead poicaiing snd wope Aischarged from hos.

pitals as vecavered. Vhey found that, the H)'s af thise
ehildren 340 12 yoars Iater raiged from 67 107, with n

environment. for lead poisoning (#9). L

2. Children hofwean the ages of 1 and 6 years are the
niatn vietims; those between t and 3 yenrs of nge comprise
approximately 85 percent of the casess with the highest
incidence at age yenrs (20, £8). Over 50 percent.-of alt
derths from lead poisaning aceur in 2-yenv-olds (19).

3. Childhond lend poisoning is signifieantly related
to pica. In New York City it has been veparted that aver 30
pereent of children who manifest pien have fead poison-
ing (10). Seventy to ninety pereent of children with lead
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poisoning have been found (o bave a histovy of pien (4, 19,
27).

4. Symptomatic lead poisoning in childeen hins o
definite.sensonnl varistion, About 45 perreut of the eases
roparted in New York {ity during 1954 1963 -accurred in
the summier manths of June Septeniber (79, £2). Others
roport: that 89 8% wrcent. of the -ences aceue in hese
mantha (7). But Jond-poisoning sheuld not ba considered
& summiertime disease, Moro and more enses ara boinig re-
ported- in the wintér months ae licalth. workers become
incrensingly mwarn of this prroblim, Some cases ocenr in
winfer when leaded batiery easings ara=hurned: for fuel
andl the fiumes are intinled or thero ig prolonged contart
with the ashes (6, 35). Fpidemiologic stidies indieate that
lead: eneaphafopathy is much more frequent during the
summer, bt asympfomaric Tead paisoning is n yenr-round
diseaso (19).

5. Thore is & high incidenco nmong Negroes and
Puerta Ricans, probably feeausn o greater proportion of
these groups live in the so-called lond holls (202, £2).

6. There is no signifieant. difference in ‘incidence hy
sex {20).

7. A ligh incidence orcurs aniong siblings, MeLaugh-
tin reporied 19 childien with clinieal lead poisaning from
nina fanilies; six of the chilifren died (27). A 30 porcent
incidence among siblings has been cited by othors (/4).

8. There is a high rocurrence ralo (27, 39, 35),

9. -TaAd. pois g associaled with pien is n ehironic
procesa. From 3 ta 6 months of fairly strady toad inges-
tion i-necosaary in wost. vases bafore clinical manifesta-
tiong develop (71,35).

Diagnosts and Screening

Diagnosis

Since, in its ently alage; lesd poisoning is often
asymptomatic or merely manilested. by symploms com-
monly seen in association with other discases ?d«..o..l;u
pediatric practice, to those un familiar with tead poisoning
Ltho correct diagnosis may not even bo suspected. <aa_.5.
nonspeaific symploms, such as anorexis, abdominal pain,
constipation, vamiting, anemia and icritability, sre :2:.__
in early cages. Often, parents do not volunteer sny perti-
nent. information. A survey of 300 confirmed cases of lend
poisoning revesled that 76 percent of the children had no
presenting complaints, but on specific inquiry it was found
that 58 percant of them hiad anorexis and 9 percent had

- vomiting (19}, Awiong the 22 children with sovere lead

ancaphaiopathy studied by Coffin ot al. (10) 18 had been
treated symptomnticaily by Incal physicians for “gastro-
anleritis” for varying prriods prior to the onset of central
wervous system symploms. In addition, some had been
trented for anemis, constipation, glycosirin, gait disturh-
ances and sudden onset of strabi .

A history of lead ingestion, or tha prosence of sug-
gostive signs and symptoms in & young child is very useful
in substantinting a disgnosis.of lead poisoning; but con-
firmation of the dingnosis requires the domonstration of
incrensed wmounts of lead in blood or urine, Blood lead
determination is widely accepted as the most reliable and
peactical method of disgnosing lead poisoning in chil-
dren, as arinary lead determination requires. a 24-hour
specimen, and (ho axcretion of lead is influenced by fiuid
intake, renal function and other factors (79, 35). Lead
levels in hlood should b interpreted with caution, since
values ara affected by factors surh as hematocrit, intor-
current. infecfion, coincident hone diseuse, or recent. ad-
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ministeation of elielaling ageents (2). Cantion should be
Inken b6 ngo tead frme leetiog and stoving
blood swmples, Lain 5 mny vary in aceuraey; n phy-
sician should be awnve of any general tendeney in the lnh:
oratory he wses to give high' or Yow Test results for hlowd
fead deferminarions.

Jacobziner swggested the following criterin for
making n dingnosis of lend poisoning: & Dol lead lovel
of 0.06:mg./14 ml. or higher, aivd Hie presenie of two-or
mora. of the following signs aind. symploms: giastrointis-
tinal syiplows of mnorexin, vomiting, sbdominal pain, or
canstipation; hematologic fmding-of aieniia or pallor;
nearolugic signs ol irritabifity; stupar, Iethnrgy, or conyul-
wions; nnd-roenatganatugic sigis o inerensed donsity of The
long Bones, or opacities representing load flakea in the
alulomen, 1 a’ patient is asymiptomatic bat has o definite
histiry of pica and n lifood- Tend Tovel {006 wig. /100l
ho s classiliod wa n “possible® case of Tead poisoning, and
periothic-blood lend deleviniiiations are cariied out (19),

Recently, Chisolin’ propioged that the - “normal”
blood-Tend Tovel ho rovised dawsiwnrdl, According Lo -him,
after infancy the medinn Wood lead level 50,097 g./100
ke and the ipper normsl imit shoald bé st ol .00 wg./
il Fhe widely need timits for normal of 005 nnd 0,06
g /HK k. wore haseid on the uso wf samples containing a

Tavge proportion of yinigchilleen Trot old-urlig housing -

areas who muiy have hadincrensedoxposire (6 lend ().

sieal signs of Tead poisoning, ie,
X rmys; v Pague niterinls in the
basapliitie stippling ol erythiroeytes,
1 o offen absent, especially in
W ounder 2 years. fn one study,
s with early Tead paisoning and
fe prisoniog bnd pawsitive or
X ruys b four of eight ehildees
Yo the X rys were normal ().

Tha su ealled
beadd tifies on Iu
pastroimtestinal |
amd-capinpo
earky enses
only 17 peie
4% pereent of |
bogider!
with lead e

Busaphilic stippling was reported (o be present in 60 per-
cont of childhool cases of lead poisoning by one suthor,
and in only 30 40 percent of cases by snother (16). Sim-
ilarly, coproporphyrin 11 is somefimes abaent. in the urine
of children with lead poisoing (¢, 10). In one survey,
blood lead delermination was pasilive (0.08 mg./100 ml.
or higher) in 37 porcent. of 1 he suspected cases, but urinary
coproporphyrinuria of 2+ or higher was present in only
5.5 percent of the patienls (/7). Thesn “typical” signs are
tharefora only useful if present, and (heir absence does not
rulo out the possibility of lead inloxicalion. It is obvious
that if ‘ono were to wail for the classical nigns lo appear
before making s diagnosis, many children would have
progressed to the stage of irreversible neurnlogical damage
while others would be dizgnosed anly on aulopsy tables.

Many workers in this field feel strongly that treat-
ment should be begun on any child with clinical symptoms
suggeetive of lead poisoning or any child with abnormally
high blood lead levels even if he is symptom. frec. Tresat-
ment should nat be delayed until & conclusive dingnosis is
available (8).

Large-scale screeming methods

While blood lead determination is the accepled
method of diagnosis, it is not suited for Isrge-scale screen-
ing in old slum sreas because of its cost and complexity.

Urinary coproporphyrin deterfination has been
used by same healih workers, but its value as & scroening
test has heen questioned by others (77, £3). While the usus!
technique is relatively simple, positive resulls may b indic-
ative of conditions other than lead intoxication, and nega-
tive reaults aro frequenily encountered in the presence of
tend poisoning. Benson and Chizalmi havo devised a urinary
coproporphyrin test which they have found to be uni-




formly positive (31 or 41) in patients with whole blood
leadl conventration groater than 1010 g, per 100 g, ().
The. teet i3 less useful for detectitig ehildesn with lower
#levations of Blood Tend level,

Urinary -excretion: of delta aminolavulinic acid
(ALLA) ‘g increased.in lead poisoning, and Ceamer and
Selander were abla to deinonstente & close corrélation ho-
twean-this substaice-aril Blood fead lovel: (7€), But the
rathior complicated snd tine consming. technique of-uri-
nary ALA- delorniination as described- by Mauzerall and
Granick prechides its use-as a scrrening dovice for lead
poironing on a Iargo acala (£6). Recently Davis et al: e
ported s madifici mefbiod wsing disposable ion:cxchango
chromatograpliic eolnmng which: peomits sxpid-deleening-
tiow of this subatanee, The pilol study conducted by Davis
st al in Chieagn indicated that the relative simplicity of
this technique, the rapidity with which the determination
o&n b disne, the reqiirement. of only 1-ml. of urine for the
test, anid tho-reasoniably low cost involved are the outstand-
ing advantages of thig methiod (13), However, the validity
of this mettiod /s & servening device for Tead poisoning in
children remning to b conlirmed, sinee the incidenen of
false:positives and negnlivésisnot known, Asidefrom lead
poisoning, porphyria is also known to be associnted with
inieronsed iFiniey ALA.

Hair, & conlinuously growing tissua which providos
s myetabolichlly passive and ifreversible pathway for frad,
is known {0 concantrate more fead per unil weight than
sny other tissua or body Mol inchiding boiie, blood, and
uririe. Recently Kopilo, Byers, sid Shwachinan atudied
the lend content of hairof 16 éhildren with confirmed ding-
nosis of chronie lond poisoning (£3). With ong exceplion
alt had either elevaled eoncefiteaiion af fead in their hair
or significantly higher valies-in the segmenta proximal
o the sealp in comparison with (he distal segments. "The

mean lead concentration in hair of the 16 children with
lead poisoning was 282 ug./gm., while gl.o— 4 omz.m.s_
children with 24 xg./gm., & difference of high slatistical
significance. In eight children, the concentration of _o..a
in the proximal segment was 1.5-1.8 limes higher than in
the distal segment. 'I'he procedure requires only 10 mg. of
hair in 5 to 10 mm. segments. The ready availability of hair
258 apecimen, Lhe ease with which it can be collected, sorted
and (ransported, and the r bly simple techniq 1 of
this procediire are the salient featurea which favor it as
a screening device for lead poisoning in children. Further
corroboration in eseentinl, however, before this procsdure
can be scospted as & reliable screening test.

‘Fwo other Lests reported Lo be valuable for screening

of this condition are the deter fl

tion of fluor of
erythrocytes (fluorescyles) (36) and ophthalmoscopic
oxamination for retinal stippling (94). These tests slso
_roquire further evalustion.

Factors Contributing to Lead Poisoning

Although lead can be ahsorbbd inito the body via
varions routea such rs inhalstion and skin absorption, in
children lead poisoning results slniost exclusively from
ingestion of flaking and peeling lead-containing painis
found in ofd houses and on old furniture. Some of the most
imporiant factors which work together 1o perpetunte lead
peisoning in children include: .

Dilapidated housing

In the large, old cities, there is & marked concen-
tration of lend poisaning eases in slim areas—the so-called
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pirs. Thus, de-
haaise ot load-containing
g continneg to occur in

(18). In

wmare rag

Lack of atwareness abost the problem among
physicians and other bealth workers

sichans-ar nol aware of (he existenice or
the maguitwde of this problem of fead: poisoning, either
hecnnsa they sehdom wer enses @l itda their piketice
or becnusa the rases, encountered, are not corcectly
dinguoseal. 1 Now York ¢ ty, where €<..:.. hundred con-
frewied cnaes ol ead p g are reported anmually, not
n siigle case was ™) to havo liecl soon at 8 large
medical conter aver a & yeny period (n.

S;:._ they do nol. realize is :.L old houses often stil} con-

many Iayers of lead-coninining paints, that today
vufsetured for entdoor use still contain lead,
people unaware of the hazard of lead may use the
ouldoor paint for interior purposes.

An illustration of the misconceptions some physi-
ciang have concerning lead poisoning in children is the
case of an 18-monih-old boy who was admitted to the
Massachuselts (Teneral [Tospital with lead encephalopathy.
The child was known (o have pica, and, & few monthy
prior to admission, he was gesn by two physicians on sep-
arate oceasions. One physician did not consider the possi-
bility of lead poisoning because he had the common mis-
coticeplion that paint ingestion is harmless since interior
paints mann(actured today do not contain lead. The other
erroncously infbrmed the mother that drinking large
nmounts of mitk will prevent lead poisoning due to paint
ingestion (74).

Jiven among those who are aware of Lhe problem of
Inad poisoning, somo are hesitant Lo nake a positive ding-
nosis. A Iarge number of cases have been reported by hos-
pitals.to the Poison Control Center of New York City as
“possible Jead poisoning™ despite highly suggestive clini-
el symploms and blood lead levels considerably above the
standard used for posilive diagnoais (0.08 mg./100- ml.).

One child admitted to a hospital with convulsions and

though this was more than five times thb level accepted
for dingnosis, the child was reported sa & case of “possi-
bla lend poisoning” (£/). Hesitanny in making a diagnosis
often leads to undua delay in treatment, and. the loss of
invaluable time during which irrepsrable damage may
oceur.

g had a blood lead level of 0.32 mg./100 ml. Al-.
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A poorly informed public

Many parents are not. aware of the danger asso-
cinted with piea or the consequenca of paint ingestion,
dIncoliziner yoparted that, in 0 peveent of Hie casea of lead
paisoning in Now York City, tho family koew that the
child was'ingesting mintbiul wereunnwaro that this prac-
tice was hazardous (12). Anuther exampla of lead poison-
ing directly related to the-lack:of publicinformatiorabout
the.sources.of lead.intoxication is the sporadic occurrence
af latge seale poisoning from mhalation of lead fumes
produced-by-burning wooilen haltery casinigs impregnated
with load aalts for fiiel (8, 35). Lead:poisoning awociated
with ingestion: of lome grows vegelahiles pridivced on &
soileontaining nuimeraus lead battory easings has also been
reported (£9),

Inadequiate prevention of reexposure to-lead

There is & high rate of recurrence of lead poison-
ing among children. 1 a series raported hy Smith; 19 per-
cont of 229 cases of lead poisoning in Cincinnati had
recurrent- episades (15), Mcliaughlin of New York Cily
vepioried a total of 151 admissions of 143 children over a
fi-year perind. Severnl children wern admitfed two end
thirea-limes, each {imn with recurrent. encephalopsthy, In
one -case, repested opisodes left the chilil completely in-
capacitated (£7). Others working in the field of lead
poisoning have also stated:that “we saw the samie children
ovar and over again heitig brought-in -for more delending,
andeach time with avidenve of aiareencephitlopathy, more
reaiduil brain damage. We were-seeing mental relfardates
and institutionnl vegetables evented right wnder our
eyes” (17).

" Educational campaign

I is thus apparent. that failure lo peevent re.
exposure to load contribmtes significantly to the mortality
nd morhidity of lead poisoning. Chisolm and Harrison
have amphanizad thal the severity of residual handicaps
may bo corvelated with the durstion of exposurs to lend
and with the incidenre of recurrent episodes (7).

An Approach to Control and Prevention

Knowledge of the epidemiologic data and frctors
contributing to lead poisoning in children can be trans-
Inted into programs directed at the controf and prevention
of this healith hazard, The effectivencss of such programs
is best illustrated by the results obtained in New York

Yity. After programs wers sel up for enrly dingnosis and
treatment, the number of children with lond poisoning
reported annually rose from an avernge of 20 during 1950-
1954 Lo over 500 in 1964. Simulinneously, the fatality rafe
dropped from 27 percent (1950-19%4) (o 1.4 percent in
1964 (19).

In the following plan of approach to control and
prevention, action is suggosted in savern] arens: profes-
sional and public education; casefinding; followup of
cases; legislstive measures; research; and improved
houging.

Directed to physicisns aod other heslth workers.
‘The enconraging resultsin New York City were atiributed
to the early ensefinding techniques, and increasing the phy-
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_L._n _.7
ad Tevel

._1.._.::.:.. ion by the hienlih .?_;13...:3

Directed to the public. The public and, in particu-

ing ean occur (ingestion, inhalation,
.._.. ) ::._ the danger in piea. Thoy should fearn Lo 1.3&
v ently symplosis of loadl poisoning, and be in-
I to seck nwdical Tielp when such poisoning is

Casefinding program

Screening in clinics, hospitsls, and health projects
(o.g., Children mnd Vouth Projects sipported by the Chil-
dren's Birtenu, the Head Start-projects) :

iry aboul pica in all children 6 years

2. Blod lond lovel determination in afl ch
y of picn, and in s of children with either

ve lead poisoning or pics.

al
—-:.

3. Reavaluation at regulsr intervals of children with
piea who at initisl screening did not have toxic blood lesd
levels. Children in “high risk"” aresa who have pica are in
constant danger of lead poisoning, and an initial negative
screening leal does not guaraniee that they may fot be
paoisoned later on,

4. Screening of children. from “high risk™ sreas by
other methods, such as urinary ALA determination, should
be considered.

Home surveys. Home visils are especially uselul
when parents of children with lead poisoning fail to bring
siblings in for screening. Similarly, visits to families liv-
ing in s housing project wliere lead poisoning has oocurred
will often uncover other cases,

Provision of prompt service in blood lesd determina-
tion by locul hesith departments. The health department
of New Yoark City reports results of biood lead determina-
tion to physicisns and hospitals within 24 hours slter
reeeipt of the specimen (20). In other places, it may take
much longee (7/). In many cases, delay in dingnosis leads
to delny in trentment, which in turn increases. the.risk.of
encephalopathy and irreversible damsage in the patient.

Followup program

Prevention of reexposure to lesd. Since lead poison-
ing =n===w occurs among those least able (o improve their
environment, prevention of reexposure will in many cases
vequire (ormidable efforts by henlth and socinl workers:
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s when o child s dis
menf, vegard-
i,

heslh workers to determina
whether exposure to lead is contining and (o help the
family provent Turthier expesure,

2. Home visits by

X Removal of Jead femn environment. Paint removal
IS AN expensive, (ime consaming process, bt it should
novertheless _z_.zé:::_ of the Tatlord-when it is neces-
savy foe prevention of reexposire, “The ehild should not
bo allowerd in thie heme while fend paint is being removed,
sineo thera wonld 1 great dangger of Turther exposure,

4. o somie anil hewpitals, whenever remioval of
tead Trom o oo is wol-msiodiatily Tonsible, the chifd is
phreed inn convaleseent or Tostor Home witil lis home has
boeiy miade safi-or the-parents linve found boftér hows g
This wmeasure sty not, b gieneticalle in iy phices be-
canse of the faek of suifible fustor homes, hul. it ghowld
certiinly b considered “whenever tha only. alterpative is
tasendd-acehild homie to a divigedussituntion,

S, Additional socinl crseeark, 10 fndic b, to reduve
psychalogient ar coltural factors .,.;:::_n in piea in the
child.

Determination of hlood fead Tevels at regular inter-

vals. ‘This should tie done in enses where prevention of
veexposare to lead his failed,

Legislation

Ty these j
RULLEN

<, particutarly thise inchubing
s, where the follawing meakures are not

Inrge
8

in offert, fogisiative action onght {0 be congidered :

1. Reporting by physicians of lead poisoning cases to
local health departmonts.

2. Ordinances requiring that dwelling places be mnin-
tained in good vepaic and it for human habitation, and
that any condition found to be dangerous or detrimental
to lifa or health (such as flaking lend containing paint wnd
loose plaster coated with such pnint) be removed.

3. Prohihition of the use of prints containing lead for
indoor purposes and on toys snd furnituro. ,

4. Warning Inbela on all paints containing more than
1 poroont lead.

Further research

Causes snd treatment of pica. Pica is a serions prob-
lom smong children. In the Children's Tlospital of the
District of Colnmbin it was reported to occur in 50-60
percent of all children 1-2 years old in the.Negro clinic
population. Among the while private patients, the inci-
dence was still surprigingly high—28 percent of the I- to
2-year olds (/7). Pica is responsible not only for lead
_.a_nsz.:u. but also for other ..V_Xn of accidental poisoning
in children, Tn the Children's Hospital of (ho District. of

‘olumbin it was found that in children .&!.:o& because
of ingostion of —5_!.59 67 percent of thoss in the early
ago group had pica (#1).

Various psychological” and cultural factors have
been cited as contributing to the development of pica, Im-
propor chilil-rearing practices in particular have been anicl
to result in needs in the child which he satisfies through
piea (£6). Further research into-the causes and treatment
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is a logicud step in combad g aveidental poisoning

in chilihomd,

Lihoratary screening procedure for fead poisoning.
Peterminstion. of urinary. ABA  (leln swminiolevitinie
acisl) niddeter o llead eoicentritions in hinir hold
promvise of heing pracieal and celishle means.of defecting
children i the'engly singes of lead poisoning. The respes.
tive fechnique of ‘Davis of al. and Kopito et al. seem o
hava important. penctionl fontwves, as deseribed abave,
Well desigiied invostigatings Are wow tiecessary faavilunte
the relinbitity and sensitivity of these methods,

Treatment of lead encephalopathy. The weport of
Cofli et al, iidieates intimproved met fiods of trentment
ean eoffect, s nrked: reduction in-the mortalily associated
with fend encepbalopathy. But in the series ol cases re-
ported the residonl modhidity eaused by lead encaph-
nlapathy remnined higl: Seven-of the tweity-dwo chililren
treated weee left with residual injuries Although the vise of
bath AT, aind CaliPTA remioved: lamd Trom the Lady nnd
hinineshs moraeectively than whéweithei-agenl wasiigod
alone, the contral of cerchral edemn remained m diffieil,
proflem. Various theripentic agents, inclading ikea, man-
nitel, and dexamethazone, and sirgieal deeompression
hiave been nsed (o combat this problem, hul noig has
prroved to be eqipletely satisfactary. Continued Fosenreh

~to veduce bolh the maortality and morhidity from lead

envephalopathy is urgently needed.

Sluin clearance

enefits of ¢leaving cities of ald, dilapi-
duetion of lead poisoning in chil-

ook in the prropesals of citizens and govermment lenders

rlearanee nid for improved low-cost, housing.

wse gronds i housing are far from boing achioved
in mast farge s, however, they cannot. ba relied upen
a5 the main routes by which lead poisoning will be pre-
venled in todny’s young children, Fdueational campaigns,
easefinding, follownp, nnd other programs must be eavried
o vigorously s specific measures against lead poisoning
in ehildren,
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