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70 the Members of the lesd Industriss Associstions
Two quite disperste snclosures ocoms o0 you with this bulletin,

mA LAJYER LOOKS AT PLUMEISN® . Lo

Fotable anong the addresses delivered at cur 1959 Anmual Meeting ,
vas that with the above titls by Theodors C, Waters, Esq., an attorney s
vith wide experisnce in industrial liadility prectice. In this, Kr, Waters
sought to point cut the obligations to their workers and to ths pudlic,in .
terns of health and safety, ixposed on employers by fedsral, state end : -
mnicipel statutes, and the potential costs wmummdm :
provisions, nmxbou-cwundu‘. )

SLIAD POISONDI0 IN CHILDREN: nnmumccxmn'

T bo@cw&lu&muwmtmmuwdm N
members, 1lead polsoning in children is & source of more adverse publicity
uwmm« than are a1l other forms of plunbism comdined, Having
found that the diagnosis of such cases was cften on & most inaccurate
basis, resulting in frequent false allegations of lead poisaning, our
organisation recently teamed up with the Xstional Peint, Varnish end
lacquer Associstion to secure the creation of a medical committee whoes
sctivities have borne fruit in the issuance of our second enclosure bty

the U.8, Public Health Service, It is hoped that these oriteria will

have general scoeptance throughout the country,

’

L red Bowditch oo
T Direotor of Health snd Safety Co
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A LANYER LOOKS A? PLIMBISN® L

: Theodore C, Waters
e ~ Mles & Btookhridge-
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&

In addressing xyself to the @cuﬁm of your unoeiouc;: I
wish to call yrur attention to two phases of potemtial legal 1tabfde -
ity of mamagezent = (1) the 11abdility to emplayses who may be exposed
%o tbe hazard of plusbisa during the course of operetices, and (2) the »
ldability of mesher companies to the consuxing publio in materials \ 'j.'. e
that are sold coctaining lesd, . . - . - A

In this enlightened age T €0 et belisve 1t 1s mecessary %o Jabor -
the uspoﬁ:iﬁnv of ani in the two oategories to whioh I ‘hﬂﬂ
Jutu:crrod. You are um otyour mpmnunvuunum‘ ;
emsloyees & safe place 4n which to work and safe tocls with which 4@ -nc.~ o
wrk; certeinly with Tespect to the consuming mno you are oharged ‘_».ﬁ::
with the responsidility mzmwm which you produce and »
zarket contein toxio wubstances, Frem the standpoint of the inten- T
tion ot maragement, you reccognise your om‘iuou and the induatry's “ ol
obligaticn to protact the eonswming public from ary potential damage .
that ray result from the use of yeur products, For the orderly pro- A
sentation of xy subject, I have ‘brokon it down into the oluunu-
tions Just mentionsd, and trust that ay resarks may bo of interest

@ Presented at the 1ot Annual Meating of the lead

Austries ncutioﬁ Chicsgo, N1,, April 22-29, )
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and assistance to you in the condust of your opsrations,

. FIRST, The 11adility to ecployess who may bo exposed to the hatard of
plunbise during the course of opﬂum. .

Coapensation lawe are ncw effective 1a .n ‘states of the uxion, toe
gether with all our territories and todoul Surisdicticns, They are
the regult of social need to reacvs from the field of common law litie
gotirn disputes arising between employers and emplayees with respect
to industrial irjuries arising out of and in the courss of esmploywent,
They impose upon the eaploysrs the llability of an insurer for these
sinjuries made campensable under the waricus statutes and assure to the
injured woriman & methed for the prompt determinatiecn of kis elais for

® . injury W th an insured cbligatirn for the paymert of that Liablifty,
’ ‘ nn hu d’ our zupocun .mn tre not. wniform, thq dittu‘

s

e 'vuh regpect to mnp, muin-cau s insurance, njurles cmpen~
 sable, benefits paysble, and adeiristrative agscoles to which 1s as~
signed the Ad:inhu-ut;bo' of tha lawxs, However, their basio purpoes

1s sixtlar and with respect to the injury eo occzpensadle, they provide
‘the exclusive remedy of the eaployee for coepensaticn for such injury,
$1inoe their criginal ensotsent, thess lawa have been repeatedly
mondod and each legislative year countless bills are introduced into
our respeotive legislatures for the purposs of effeoting -nei; anende
ments, The goneral tencr ard tnnd‘ of such legislati~n 1s to
1{beralize the laws oxtmsihc their bgmtiu, 1ncuu&ﬁ¢ an smploysrts
liability not only with respect to nmuﬁ payronts, but with respeot
e to tle ooraeyt of the injuries made socpensadle M.r the statutes,
For example, trhe origiral purposc md objeotive of this legislation
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the couwrse of employwent,
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wag to provide oconenssti -n for traumatio injuries, dut by asendeent
and fnterpretation, we nw find that benefitsa hawe been extended to
oocpensation for occupatirnal diseases in &1l states except two (1)a,
Again, we find differences with respect to u'_n diseases that are made
coapensabls under the statutes, np:i;dou ouuo-té)o provide so-called
schedule coverags defiring the term 'oacu)udml dlsesse® Yy specifio
refarence to the disease cosensatle a9, for example, the term "lead
polsoning,® Twenty-aine states (3)s, tbe Pistrict of Colmbia and
federsl Jurisdieticns provide so-called genersl coverage which aakes
ocmpensatle any and all cccupaticnal diseases arising out of and in
' May I direct xy commant for & few moments 10 the subject of the
1n0s1tion upon industry for the paymeat of compensation for all fnduge ‘
trial injuries, ;ulu@tﬁgqqmuml_dnuu, arising out of and 49 - - U
the oourse of e=ploymant, I know that in this cnluhuaod age every ' ‘
geaber coapery of yocur Auc?cuum desires to provide coxpensation for
any truly industrial injury that your emplayees may sustain, It is
yeur resporsidility . employers to provide for your exployves & safe
Flace 1o which to werk and safe teols with which to work, Your eaplay=
ees are Justly desaniing safe, sanitary and cless working w@tima.

® Aletarza, Ariscra, C-lorado, Oeorgla, Idako, Iowa, Kansas,
Loulsiana, Wd rn, M-ntana, New Hampshire, New Mexice, Korth
Carolins, Oklahama, South Nekota, Tennesses, Texas, 6lmonz.
(3)® Alaska, Ararsas, Califorria, Conneoticut, fhlurm, Norida,
Nlirois, Indiana, Kentucky, Naryland, Massachusetts, ¥iohi-
gar, Mirsegota, Missouri, Hobraska, Nevads, Kew Jersey, Xew
York, NHorth Dakotas, Chio, Oregon, Pennaylvania, Rhode Island,
South Carolina, Wah, Virgirdia, Washington, West Virginia,
-Risoorain,

5"1’;0 Wasiseippl and Wyoming,
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Rowever, the purposs f cmpenstticn statutes 18 to provide ompsnss~
tion for these injuries truly c:cupatimal in nature and nct to make
conponsshle the L1ls of ordinary 11fe unrelated to employment, Howe
over, the trend of cmponuuog_‘lo‘uh‘u;g”w decisirns of courts --
and comeissions in onmu'u& “wach loey 10 to uﬂt all injuries
arising out of and in the course of mmsloyent ¢s being compensabls ... . ... .
whetber or n~t they are occasiecned by accident and whether or nct the
particular disease for which compensation is sought 1s charasteristis ° ‘
of or psculiar to the industry wharein it arises. In this coanection,
1 wish to etresa the inportarce to y-ur industry of the role of the
industrial pysicisn and mclnur in offocting ecntrol af huu\h\n
conditicrs rlthinrur;huu - G e

Time doss not pemit a dmuoa escusston of the progressive .. .
umnun tmdn increasing Mrr tenefits and liberalising -
:emmm provistons providing conpersation for injured workxar., N
Our genaral standard of living has materially iaproved, The cost of .
living i» higrar than ever bctm, qu are higher and industry -111 '
e met by the centinuing demand of s wkesmen for 1abor to relste mone~ a
tary berafits under the occpensation acts to suoch incressed soheduls
of wages, Industry must whc uéu to such reascnable dezands and
prics its product to make provisirns for the increased cost incident
to the payment of industrial injuries,’ '

I fool certain that po ors would dlasgres with the genersl statee

xents Just rads and immediately there arises the Question as to what,
4f arything, oan be done hy maragezant to effect proper oortrols and
f protection for employses agairst haterds peouliar to your industry,
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This {5 & matter that Lo the subject of the resprnaitdlity that stems
from top management, BShcw me the top executive wh- concerns hinself
with the bedth, welfare and protection of his ezjloyse fraa industrisl
injuries, and I will show you tn}hdutrh}_orgmiutim where 0ORPIGSE~
ticn costs are at a xinixm rnulu.nc tm the preventicn and ocatral -
of injurlee, . .. LT

It s sonewhat easy for mansgraent to sdopt slogans for the safety
and protection of eaployses, passing on to subordinates the Job of exw=
outing such progracs; but I say that the respensibtility of managesent
does :m.‘ ond with the promulgatim of such plans, but in earrying out
thair exscutica, These of you vtr} do o0 vul find that this 18 gocd
tusiness, aot caly in uv:ng yn:runtho oon cf ooqmuaum, bat h K :
wirnlng te confiderce, respect and u‘tnum af your -,:J.mu u : RSN
dnmtntiumrp-nmn mmmuw-mm. L S .
77" 1 nave sade reference to the rale e the industrial ptv:&cun cnd

oncinur with re:zpect to the emtiol of hatardous bulth oondium N

in your plants, Their effective use is the ultimate acswer to compensa-

tion costa and compensation problems, If:m hn;v iell-dc_vglopod N

medical and engineering control zethods then the eu:poduucu eoct; .

arising under the different statutes will becoce minizua, Furthermare,

it 4s oixzply ¢cod busl. ese lnd good mmnn relations tcu' management °

to concern iteelf with the health and welfare ot uployrn. R 'ﬂ_
In his role, the industrial physician may becore cne of the most |

effective agenoies for the promotion of good relations between ranage-

zent and its sxployees, I." may be that 4n some of the plants the

scployzent of & full-time physician 1s not Juatified,

However, there
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- physical exminations,- xkna of zany companies that h'vo‘oﬁn to p~
',mwm the valus of the pysician ¥ho renders service to the o-pzq-

" ees of thu ecnpudn. ‘Peliove xe, they ai;. real, and I
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18 avallable to every mesber compary the servioes of part-time
prysicians and unless and until an effective medical controls progres
45 established you are simply not going o buvuu oonditira of the
health of your employees and are not com 17 bln u:um;m re0ords
that enatle ymu to evaluate ompomtuu ouu. i)
The fect §s that an industrial physicdan, if ho peoperly fulfills -

the aseigrment that is given um, 24y well be the "father confessor? -
to the enployees in the plant that he is called uwpen te serve, This .

should not te lizited to the ex)laoyee himself tut shruld algo extend .

to his femily 00 that he may becoms fazil{ar with the probleas that are

incident to the faxily life of the eajloyes, It is needless t0 reped
that zsnagement |kv~u14 conduct pre-easlayaent and post-saployment

R I R

that through their otrnru aany matters of industrial rohucnl are
resclved befors they reach the stage of compenssiion,
The maintenance of medical records is invaluable, particularly

with respect to the ultizate trial and dispositim of compensatica ™' - -
clains, I m net g~ing to embarrass you by ssking how meny of the

companies bere present are roum a constructive medicsl prograa,
but ;n oertain that there is much rooa for hpromnt. M ‘tine
t0 tize I have heard mmm of riun; cozpersation costs but mu
top xanagmmont bacomes oonvirced of the need for competent medical
service and oontrol you will be faced with rising costs for coapcAaA- ’

tion which zay sate t0 you o be out of reason, Therefore, let us stop

~
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talking about this phase of our problea and do scmething sbout t,
There are others {n attendance at this meeting who are better able

to advise with rvepect to the detalls of such services than T ma, I
bonestly belisve that Lf effective Progrens are developed you will not
only realise the bensfit of docxuaiu ouu tor ompensation but will
enjoy & such more satisfaotary nhumhip with your esploywes,

With respect to ergineering oontrol, bear 4in mind that you are
dealing with a toxio material and the existence of exposure to that )
material 1a yrur plans may well tend to indict the compary se being .

» responsibls for health hatards that may arise therein, It is certdnly
necesoary 0 have engineering ccntrol with the maintensnce cf moxda
that indicate expoews, However, $hese Tecards should be primarily tcr

the purposs ef indloating the particular parte of the operstion whare =
hatards exist, In othar wards, they should be used by the comary to =
offect rethods of cantrol, From the standpaint of being effective in-
dafense in ceapomuod cases on trial, I must oonfess that they do.
not have much value unless it can be shrwm that there is actwlly no
injuricus catpoouri. The fact is that ug employse tntuiu to his - ;

exposure to an stacephers containing a toxic material, imediately the
cmpensation camission accepts tide testinony ss indicating a poten~
tial injuricus sxposure, You must coms to acoept this and to do every-
thing you can to eliminate any possidle o:&mm in 7«:: plants,

SECOND, The liability of menmber comsanies to the consuring publie in -

materials that ara sold ecntaining lead,

The manufacturers and producers of lead also have a potential
1iability undsr labelling lawg and regulations enacted and prorulgated
by goverrmental agencies designed to protect tho general publie from
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Lasards frvelved 4n the use of taxic materials, Only recently, the
Committes on Toxicslogy of the Americsn Medical Associstion has recas-
nended the ensotment of a Uniform Hasardous Sudbstances Aot in the
gseversl mm. While I do not wuh to mnne any argwent of the
pros and oons of this proposed wmum, u.‘u of itself a warning

to thrse concerned with the production and manufscture of lesd that they
nay be required to caeply with the requireaests of that Act if it should
be passed in the lmﬁl states, There are already in sxistence varicus
or«dimneu and regulationrs eracted in variocus jurisdictions having as
their odjective the saxe purpose as the legislative changes referred teo,
ﬁso ordinacoes and regulations are nct uniform and industry may de
oonfrorted with cce type of ordinance or regulation in a given Surisdio-

T uonnnd-nondnlydwmnttmctm"nnhuwummtt'

e e s

» "ummtw wd produccr to ca:ply -un any ;inn ordiumeo or roguh-

tion in t.bo Jurisdiction whare such products are sold, Yiolation thereof
would ixpose the liabtility provided bty the crdinance ¢r regulation with

‘resulting prejudicisl pudblieity,

The resporaitility of mezber coapardes of this Asscoiation extends
to the general public which purchases or ocnsuces the products which -
you produce and sell, Your rupoﬁsibd.uty smbruces-us pounu.d injury
to those who ay not be infomed as to the toxic features of your matee
rials that may o:ﬁso injury to some person not aware of thoir hazard,
Here the manufasturer, producer « user may be subject nct onlr to
punlotament for violation of a given ordinance or regulation effective
in ths juriasdioction where the product 1s sold but may also be subject




bl

a3 may be Justified in its discretion, provided, however, that the in-

- manner which rendered it unsafe or harmful hecause {¢ contained an ex-

‘ warn the injurod pu-ty d‘ the deletericus rature in order that pwhcun -
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to the possibllity of the {nstitution of & commcn law aotion for

dazages to an injured party arising out of the fallure to oomyly with

the ordinance or regulation effective in the partisular Jurisdiction

in which the product is scld, Actions at comcn len are typdocal damage
suite filed in lmr courts where a Jury 1s enpowered t0 award such danages

Jured party establishes the fact that failure of the mmnufasturer {o
24sclose the toxie or hasardous substance of ths material o 014 caused
the injury that {s the anm of ecamplaint, It is somexhat 1dle for me
to tell you of the seri-usness of thls tyse of litigatica, Complsints
are h&od upon the alleged pegligence cf the manufscturer or user in
-mmgwwm:mucummwm«uuumuw

euain amount ot dclohriou .ubouneu mh d lead, ard ruung t.o

“'.35*"

clothug or nppluneu' oould bs used by the person so using the material,
Assuming that there has deen a violation of some statute or regulation
with respect $0 the labelling of the toxie substance, then the maaufed
turer may be legally responsible for resulting injur:.n providing ‘tk.horo u
13 a direot causal relaticnship between exposurs to the toxdie sudbstance
2 the incidence of injury, e
Meabers of this Assoctatico are fully sdvised With respect to the - |
partioular ordinance or regulaticn that may exist within the jurisdic~ |
tions where you sell youx; ;Mctu end I will not atteapt to disouss

this phase of the matter in any detdil, However, there is a contimding
orncern on the part of the public and public health agencies to see
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that the public 48 fully protected aguinst ary uninown hazard incident
to the use of toxio substences, JYour Aesrciation, through yaur Direo-
tor of Health and Safety, has done an excellent job in apjrising you

of rules and regulations enacted er effective in the vari-us jurisdio-
t0ns where yrur products are sold, Eowever, there s & cootimung
need for this type of servies not only to the end tbnmuybo_
properly sdvised of the status of the law under which you may be gov-
orned, dut also L0 ocnault with and adrise govermmental agencies about
the details of statutes, -rdinances or regulaticns which may be the sub-
Tou people and yrur Associaticn have more informetica
about this subject than ary goverrmental sgency could possibly obtatn
and it is cuh:u.ud that you reccgnite your mpcuihuny in this con-
uew-:. On the other hand, zany well-intertioned §overmmental m&u

Joot ~f enactment,

. .ho% h:ﬂ.g the tonefit of the inforzatica which you bave, aey hoqwth* :

oor.sider {11-advised, imrtceun or nrmuury legislation uhich .y
bte Lighly prejudicial to your industry and to the public that uses your
products,
valving eoutim»d ard ircressed corcern dealirg with the pouibh
snaotaent of statutes, ordinances, rules or ro‘uhuomk relating to the
labaling af your products, to the end that such legislaticn wpon become
ing effective may acccmplish the objectives for which M.m designed-
without the impositiern upon yrur industry of umoouu\rly, uwise or
unjust burdens, '

Trerefore, ray I suggest & progrem for your luoeuuon u-
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LEAD POISONDIG ™ O{ILDREN: DIAGHOSTIC CRITERIA

hhu—-mhﬁnn-,“hm&kbawdnlmhhl—hd
cases of lead poissming in children in mony large cities throwghout the Netien. This
soesonol incidence hes besa repestedly noted ia studying the epidenielogy of childhesd

ploabisan. 12,3 Thy fucters relevent 1o the iacreosed summer incideacs ntrﬂb

fined. Incressad lend chsorption covsed mknnolh

host of the summer {onding to dehydrotion been soggested. urluls“h
mba&uahon&xﬁndhmdaadcmmnlod"hnth -
port of children ploying avtdoers, o3 to indoors. The sessonel verietien lathe
mdlﬁa:gmﬂwﬂ‘h dmdmbdmﬂlodpdmh
childrun ia the summer.

demuﬂs‘mhamhbd&udw-dw
has besa borne sut from the experiance of cities sech os Chicege, Cincinnett, Bdl-uo,
MN"YthhcuMmmd}alMMp‘Mﬂ :
high. Whare such interest does not exist Coses mey be frequenily varvcognized.

A nood for eccerote diogrosis in hildhood leod poisoning exists. Prognosis end lnstite-
tion of proper treatment depend 1o & gree? extent on the eorly ond eccerste & sof
this disesse. Criteria for diognesing cuses of chil dhood plumbism heve boen

The porpose of this conmumication is o prosent end discuss these criterie.

Diegnestic Criteria

In roquiring & grovp or combinetion of conditicns be present to moke o disgresis of @
specific diseoss, there i3 ¢ rizk of missing some cozes or y Kognesing the
ontity in some ceses in which it is sbaent, dependiag on the extent Jxﬂid"o‘ _
the criterie set forth. The criteria listed below ore besed ca selected collective experie
swce with childhood lead poisoning ond ore desi to detect o minimum of felse posi.
tive end folse negotive cases. Aher o o period of carsfully fellewed vse these
criterie will be revised, {f necessery.

A gorvies of B Agerdont Provention Progrom, Dvvisien of fpenst Yool Servions, Busons of Boory Sunviess
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1. Clialcol ond Loborstory Criteris’

A. Goswointestinal Monifestotions

Ons or more of the lellewing:
1} Ansrexie

B. Centrol Nervous System Monifestotions

One of more of the lollo-h'x 7 S
1) teritability "7 9 Pepilledone :
2) Drowsiness 10) Pardysis of one os sve
2 Persistont vomiting crenid nerves
€ (ncoecdneation 11} Eleoveared corcbrospind Ruid
R Canvidsions peateia content
6} Come 120 Corebrssping Suid pleccymsio
7) Weckness or pardyeis 1D Elevoted corsbrospinsl fivid
8) Hypertensien presovre
C. Homatologic Monifestations
One or beth of the bﬂw
1) Hypochromic microcyt .
A u”ﬁmm.‘hud\allc ls"lh'd‘un‘\loo‘“lh Sl
D. Excessive Commndc R S NS
E. Urdnory findinge™ -~ = . o0 o T L oL

2 Cmmefotl..oodlbwpﬂn

The following findings present evidonce for ob»rpﬂn Q' leod ic qmﬁﬂu M ore
known to be copoble of inducing intoxicotion. 2

A Thoﬁn&wdoemnwmdloo‘hmund, o8 determined by Q-Molm S
high sensitivity end precision,? of 0.08 mg. per 100 g, of whole bleod or grevter. Values of -
0.06 « 0.08 mg. por 100 pm. of whele bl ccin&:divoo!w-dﬁwbmdlodhn :
often not ¢ degree of cbromption which (s cquo ol M oyapmu d intoxicetion, Repest
detorminations ors profecred.

8. The finding of urinary excretion ol Iod. o Mud by -mhodl of mdysll 01 known
high sensitivity end procision,?in amounts of 0.08 mg. er more per 24-hours6.8 in petients net
teceiving treatment 1o increate feed excretion. Repeat detorminations ere puhnod. :

3 Emmo to a Lead Source .
A confirmed histocy, by chemicd idenificotion of the source, of exposure te feod of such sevedty
and of such duretion as 1o be indicative of @ dangerovs degres of shrorptien,
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Discusaion

The child who is pelsoned by lead will hove token in ond absorbed dongersus amouats of
feod. The presence of clinical ond loboratory monifeststions in such ¢ child ensbles o
diognosis of lead poisoning to be mode,

Clinicol ond L eboretery Criteria - Hhonifestations included under clinical ond laboretory
criterio ore non-specific, since ony of these con be found in other illnesses. Even the
Increosed rodio-opogue oreas or lines ot the metaphyses of the long bones ore net spe-
cific indicotions oﬁ&od cbsorption, for these rodio-opoque lines ore sesn with ether
diseases, 6.g., obnormal absorption ond storoge of other heavy metols ond heoling
rickets. Such lines are not indicative of illness, but are 5o frequeal in thelr occurrence
in small children who ore obsorbing abnormal omounts of lecd o8 to serve os worniag. A
child exhibiting this monifestation should be iavestigated corefully, with respect to the
extent of his cbsorption of leod.

When ony two of the criteria listed under clinicol ond leborotory critecie occur together
with oae of the criteria for leod absorption, e diognosis of lead poisoning may be mode.

Two or more of the clinicel ond laboretory criteric listed mey be vsed to mcke o pre-
sumptive diognosis of plumbisa ia children with eorly manifestotions of increased latre-
cronial prassvre; such children require remove! from the source of leod ond emergency
treatment. A deloy in trestment while @ blood or wrine enclysis for lead is belag pers
formed may be hezordous. Edathamil colcivm disodivm (colcivm EDTA or edathomil) -
thesopy con be instinted while blood or wrine determinotions ore being performed. Treer-
ment con be stopped if repected lead onolyses show the provisional diagnosis 1o be Ia

~ P

The contral necvors systea is Mﬂj‘_la'nlvod ia ::Ml&oa with loodpotu-hr. M )
involvement Is such thot abnoemol corebrosping! fluid findings (most commonly elevetion :
of protein co-.n.l) become manifest, the diognosis of lead poisoning with encephalopathy

moy be mode.’ .

Excessive copropocphyrinwria is @ constont finding in ocute episades of lead intoxicetion,
ond con be demonstroted by o relatively simple qualitative test on freshly voided wrine.
Briefly, the wrine i3 ocidified 1o pHE with ocstic ocid. Coproporphytin is extrocted
lamzohly from the ocidified urine into ether ond then from the ether inte 1.5 N. hydeo-
chloric acid. Intense eod fluoresconce of the hydrochloric ocid loyer when viewed under ¢
Wood's light Is indicative of on incressed amount of coproporphyria. Quontitotive coproe
porphyrin determinations on 24-hour vrine collections con glso be performed.? These |
may be helpful in long-term manogement of patients. 10 : =

The copioporphyrinutio sncountered in lead polsoning Is incompletely understood, but
decongement ia hemoglobin syathesis ond Interference In prophyria metobolism in tisswes
othet thaa blood ore probably underlying foctors.® S

Criterin for Leed Absorption - Once the suspicion of leod polmla'%h oroused, the most
importont single consideration in the differential diognosis is whether or not lead has
been absorbed in quentities sufficient to induce Iliness. This con best be demonatrated
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b{ determining the lead coateat of the blood. The threshold volve cited obove, 0.08 mg.
of 1eod per 100 gm. of whole blood, is e criticol one. Leod concentrations between 0.06
ond 0.00 mg. per 100 gm. of whole blood are indicative of obnormal absorption of lead,
but often not of a degree of absorption which is copoble of inducing symptoms of intoxis
-cation,

Extensive studies have baen mode 0a the varlobility of the concentrotions of lead in the
blood ond urine of aduits ond children, both under ordinery circumsiaonces ond vnder come
ditions of obnormol ¢ posure 10 100d.8.11-13 In & grovp of childesn batween the oges of
six months ond four years, in whom there wos no evidence of obnormol intoke ond ob-
sorption of leod, the averoge blood lead conceatration was 0.027 mg. per 100 gm. of
blood. 11 In o recent poper the wpper normal limit of blood leod concentrotion in yowsg
children is stoted to be 0,05 mg. per 100 gm. of blood. 12 .

Tho oppeaisal of the significonce of leod cbsorptica by meont of analysis of the wrine is
mych more difficult and much less effective thon that of anolysis of the blood, especiclly
with children. la young children there is o wide physiologic variation in 24-hour wrinary
volume. Foctors such s dehydiation and ocidosis, often accomponying the ocute epi-
sode of leed poisoaing ia children, con olter vrinary leod output in the uatreated potisat,
90 thot the omount excreted may foll within the normal ronge. The collection of ea
wacontoninated somple of weine from @ young child for the putpose of leod analysis is
n:l:y ii:ﬁcuh, extreme precovions being requirsd to prevent coatomingtion of the wrine
with leo . . -

‘ Administration of colcium EDTA 10 potients who hove ab‘omd emounts of leod in thels
- tissves is followsd by o rise In urinory axcretion of leod. V413 This increcsed leod exe

" cration following edothomil odainistration hes been sugoesied es the baais for @ dieg- -

nostic test. 16 Patients receiving edathomil theropy should oxcrete 1.5 #g. or mors of -

- “{eed in the erine on ony one of the first three doys of wectment. This test, while byse .. .

meons o3 sotisfoctory os thet of the determinction of the level of the vrinory excretion of

howt vrino specimen from en ynireated petiont in those instonces where ¢ deloy in theropy
- is hezordous. _ )

Diffstent methods for onolyzing blood ond wrine for leod ore availoble. A simplified pre-
codure for the determination of leod in small samples of vrine ond blood hos beenre- - -
ported.}  This procedure requires only 2 ml. of blood where most determinations require
10 ml. The requirement of o smaller volume of blood is odvontogeovs when working with
childron, Cartoin other onclytical procedures are described in articles listed in ¢ mono-
gtoph published by the American Piblic Heolth Associetion? - - v

Glosswore 0nd other aquipment used in the collection ond analysis of blood snd vrine
somples con ond should be rendered free of ony possible contominating leod by rinsin
with worm 20 percent altric ocid, followed by thorough rinsing in '‘lead-free’ dhﬂllJ
water. Other speciol precovtions must be token in the loboratory to prevent contamine-
Hon of tho samples from lead-containing aitborno sources during ashing ond onelysis,

!uuw’ te o Leed Sevrce - Childhood load poisoning is, in general, o diseose of
poverty, J8 olmost olwoys found in ereas of old, run-down housing. fho sovrce of lead

lead prior to ony theropy, moy be mere procticel thon the collection ond enclysis of ¢ 26 . - -



«$e

{8 wswolly leod pigment paint opplied ond re-opplisd sorly in this century, to wolls ond
fixtures which more receatly have been neglected ond ollowed to foll into discepoir.
These cocts may be buried beneath other coats of paint, covered with wollpoper, or may
cover wollpoper or plaster. With neglect the point and painted wollpoper pnﬁ.'o»d the
painted plaster crvmbles. Porticles may then be picked ond ingested by young children,
Lead paint in good condition hos been chewed off of surfaces elso. A odequote safe
svbstitvte indoor paint wos not mode oveiloble vati! obout 1940. Leed point applied to
ovtside surfoces hos olso been reported to be the source of leod in cases of childhood

Children’s toys ond fumiture ore not significont sources of leod valess repointed with
leod pir-mu paint. Since 1955 the Americon Stondords Associction hos recommended
thot only paints with o leod content of oae peccent or l;u moy be considered sole for vee
oa children's toys, fumiture ond i1 hovsing interiors.! :

Other sources of lead should be kept in mind. Numerous coses of poisoning heve oo
cutred in both children and odults from inhalation of lead fumes¥ gad exposure te
oshes?! resulting from the buming of lecd stocoge batrery cosings for fvel, @ proctice
sometimes resorted to by destinte fonilies. Other sources of leod invelved in childhood
poisoning con be found in the medical litecature, but in tis “ﬂ"’ these sowrces pley @
relotively wnimportoat role. Relerences to these ore listed. 32

Ia most cases of childhood lead poissaing, pica, the abnormal oppetite for aon-edible .
subgtonces, is responsible for lead being tokea into the body. Children, wsuolly betweea .
the dges of one ond five yeors, most often exhibit this cbaormal oppetite which moy re-

sult from emotional disorder?d or nvtritional deficiency.27 It hos beea shown that leod

is rotoined in smoll omovats in the tissves of on 0dult with ¢ deily intcke of | -‘. of

* soluble lead in oddition 10 the normol daily dietory intoke (0.2-0.4 mg. of lead).3% Since

_ lead pigment-containing point peelings moy coatain 100 mg. or more of leod, the repected
ingestion of smoll amounts of these peelings is competible with absorption end retention

of dongerous quontities of leod In the tissves. This will aveatuwally resvlt ia clinicol
monifestations of poisoning if the exposvre is net interrvpted.

A history of ingesting point chips or chewing on wolls or woodwork may or may aot be
obtoined. Often such oﬂivlrryhgon wnaoticed or the omount ingested is considered in-
significont by the porents. The history moy be obscwe, incomplete or fragmentory. The
possibility of the existence of lead poisoning, therefore, must occur to the clinicion from
the nature of the illness itself, ond he must be prepared 1o make o presumptive diognosis
in on ocutely ill child without on elicited history of leod ingestion. Diagnosis (Mr
therapy) must not be deloyed becovse o source of lead is not reodily demonstrable. The
explonation of the origin of the disease, if it tums owt to be leod poisoning, is often
found ofter the foct. : .

A positive history of pico for paint and o rosntgenogrom of the cbdomen demonstrating
radio-opoque material in the intestinol tract ore voluoble clues 10 the ingestion of leed.
In New York City, blood leod analyses ore performed on all children under the oge of six
yeors enrolled in the City Well Baby Clinics with a history of pico; young household
siblings of these children ore olso exomined in this monner.2? The absence of these
clues does not rvle out the possibility of lead peisoning.
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Exposwre 1o o load source may be confiemed by demonstroting thet the sovrce contoing
leod in excess of recommended limits. Ia childrea the history of lead exposure me
vsually be estoblished by cnelysing paint porticles token from the eaviroament of
child end denonstrating excessive leod concenrmstions. The onolytical procedury used
should be on occepted one end should be performed by competent and erperienced
persoanel, :

Clessification of Finel Diegassis - Ia making o finel Jiognull‘invol ving @ child exposed
1o leod, the following clossification for disgnoals is teconmended:

A Asymptonotic Increased Leod Absorption

This dognesis refers 1o the child whe shews evidence of presence ia the
Nooves and dhsorption of sbhnermally large smownts of loed, bt whe is
etymptamenc. A source of leed, evidence ol lead cheoptieon, ond in-
treesed redrelogic metaphysedl density of feng bones mey be demenswated.

8. Leod latoxicetion
1. Leed Intonication Withowt Encepholopathy «

Twe or mors of the clinicad ond ldberatery criterie enciudng contrd

serveus tystem manifestetions weniod by ob o corobrs.

wind Ruid hadings, evidence lor absorption of leod in dangersvs .

quentines, and demonstration of @ leed sowrce enebie this d epresis .
- %o be mede. .

2. Leod Intoxicotion with Encepholepethy

Twe or moce of o dimcd end ldborotery criterie Including coneed

nervous system manifestations sccompaniod by sbnorall corebre- - AN
winel Ruid hadags, evidence fer absorphon of loed in dagerews ) y
quantihes, and demonsiretien of & 1eod source encble this degnesis B
ts be mode. This cotegory mey be svbdivided, on the besis of s )
verity of encephdopathy, into lead poisoning with mild end leed

poisoning with severe encephdopothy. The letter grovp shevid je-

clude these nhr\n whe convd se end/or whe ere cometese fer 24

hours or longer.

The fong-term prognosis of childhood plumbism (with reference to mentsl end no&rclez:.
col function) may depend upon the severity of the acvte symptomatic episode. Thers
this clessificotion should be of prognostic velve. .

The obove disgnostic clossificotion is olso suggested in order that children who ore
ingesting abaormally lorge quontities of leod ond children with lead poisoning without
mc»bofopothy will not be overlooked. Eorly diognosis is essentiol for o good progne-
sis in this disease. Removal from lead exposure ond theropy with colcivm EDTAY will
more often resvlt in o fovoroble outcome if instituted early. Therapy with colcium EDTA
Is net as effective once ocute lead encepholopathy hos occurred. This drug hos ot
significontly reduced the 10 < 15 percent mortality rate from lead poisoning in children




ond seoms 1o be no_more effective thon elder meosures ia terminating the ocute episode
of encepholopathy.30 However, there is some svidence sugpesting that neuralegic ond
mentol sequeloe susocioted with childhood plumbism, oad sspeciolly with encepho-
lonathy. moy be reduced by the vae of calcivm EDTA X031

Those communities with octive progroms for the coatrol of childhood lead poisoning,
where only coses of leod encephalopathy ond deoth e being reported, are undovbiedly
missing aunbers of sorly coses. Detection of these eorly cases is on importons octivity
which shovld be vaderroken by physicions, peblic heolth workers ond poison coatrel
canters in communities whete sowrces of lood may exist. - .

The Public Heolth Service offers consultation services ond techaicol essistonce 1o oay
community with ¢ childhood 1ead poiscaing problem. Case finding ond preveation ectivi-
ties together with the Institution of odequete diegnostic services ore esseatiol for con-
trolling this problem.2 For more desoils contoct the Notionol Cleoringhouse for Peison
Coawol Centers, U. $. Public Heolth Secrvico, Woshington 25, 0. C.

Sennory

Critecia to be vsed in disgnosing leod poisoning in children have been presented. Cliale
cal oad laboratory criteria, criterie for leod absorption, ond exposure %0 o 1e0d sowece ere
the three orecs wnder which the diognastic criterio foll. Two or more clinicol ond lobore- :
ey criterie covpled with one or both criterie for leod obsorption encble o diognosiseof |

leod polsoning to be mode. Althovgh chemicel identification of the leod sowrce lavolved . - -
is Importont in oreiving of @ finel disgnosis, treotment must not be delayed if the sowce

i3 not recdily demonstrated. :

A clessificotion for finol diognosis conceming the exposure of o child to lead is recom *
wended. The importonce of mmiz‘i.nj sarly cozes of lecd intoxication oad evea earlier ;..
esymptomatic coses in which increased leod obsorption occurs is emphosized by the o
clossificotion. Use of this clessilication should cid in estoblishing o iong-term prog-
nu'l.d‘Eﬁ:y dicgnosis is necessary to redvce sequelas end mortality from lead poisons
ing in childeoa,
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