February 16, 1967

Ken Nelson, Director

Department of Hygiene

American Smelting and Reflining Company
3422 South, TOO VWest

Salt Lake| City, Utah 84119

Dear Ken:f

I am pleaéed to have your letter of January 30, and also to answer
your questions about the significance of the critical concentration
|

of lead 1# the blood in relation to the danger of intoxlcation.

First, let me say that the transcript of my testimony in Harrisburg
was indee@ ”rough“.. I have sent in an edited copy whlch may or may

not replace the stenotypist's version, dependent upon-the officilal
pollcies ﬁn such matters. I am not sure how far my testimony achieved
its purpo%e, but I sent in a fuller statement, as requested, for such
use as thk Commisslion may choose to make of it. I hope it will be
added to the public record. I am reasonably sure that the Commission
will not hdopt a level below 12 nicrograms of lead per cubic meter, as

a "tentatllve standard" for the ambient air.

’1th respect to your query, the answer 1s in the afflirmative. e have
seen casgses of lead poisoning of mild but definite character when the
concentra&lon of lead in the blood, by our methods)of analysis, was

at the level of 80 micrograms per 100 grams of whoie blood. No method
of analysis with which I am familiar is capable of yielding this figure

with an aeccuracy that 1s greater than plus or minus 10 micrograms
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sarples analysed are of the usual weight of 10 grams).
ate analyses, as a rule, however, in the investigation of

s So trat we improve the precision somewhat thereby. ¢ have

T

shed case reports in this relationship. In fact, rarely

eports of individual cases unless there ls sdme very unusual

N
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that justiflies 1 The many cases of lead polsoning in

have heen involved, in one way or another, during the past

ve years, In which we have employed essentially the same

methods o

f analgses, would hardly Justify individual publicat.on for

~

any reasab.
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I do not now, and never have, talked about

et rme point out that

poisoning and the alkyl lead compounds, in this connection, except to
|

noint outjthat’the“an&lysis of the blood 1s valueless in these caseas,
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These cas?s ghow very little change Iin the concentration of lead in
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their blobd, even in asgociatlion with fatal intoxiecation. That, »f

course is a different story. The compounds that result from the

intermedliate metabolism of these compounds behave differently than

the inosrganic compounds. However, we have investigated the status of

thousands of workmen in a very large number of lead trades, over the

years, Iin|acting as the consultants and monitors of such industries,

and it is of these that I have gpoken in a series of publicatlons, from

the poling| of view of tne application of analytical services in

1ndustriai hygiene. You wlll reallze of course, that I am no analyst, and

and that I usually talk about "our” work, meanlng the anaiytical

work of Cholak and his group, in coordination with the clinical and

medical work of myselfl and a series of associated in our clinical

group. In many instances, we have followed large and small groups of




3 February 16, 1267

I e

SRS ¢~
Kfsgmn

employeesiat intervals, year after year, in conjunction wilth
envirpnme¢tal»investigatiens (sometimes of our dwn doing) and also
medlcal and emnployment information on the personnel. Therefore, we
have, I b%lieve, the largest bulk of coordinated information that is
available‘@nywnere. {In addition, we have consulted with local and
some distapt colleagues, in thelr handling of c¢hildhood problems of
lead exposbre and lead poiéoning for the past thirg$ years, and have
followed, ﬁn this wa&, a large number of cases (several hundred) during
that perlod many of them at the onset of their acute episodes of
illness. ihe record, therefore is fairly complete., I hope, some day,
to have an%opportunity to assemble and clagsify these data for.

publicatioﬁ, in relation to a number of important hygilenie and clinical

ccnsideratﬂons.) There 13, then, no doubt, about the fact as stated

above. e have seen .such cases oecaslonally, as well as many at

slightly higher levels l.e. 10 to 15 micrggrams per 100 grams.

This brings me to your other polint - namely, that many persons have
reached levels well above 80 micrograms per 100 grams of whnle blood
without illmess. This is certainly tmmwe. Indeed 1t is true that no
level of thé concentratioh,of lead in the body of an individual, or in

any tilszsue, with the possible exception of that in the brain (of this

I cannot be}sure,.from our data), or in any body fluid, inecluding the
urine, is 1ddicative, in and of 1tself, of lead intoxication. e have ‘

seen persons@with levels beyond 500 mlcrograms of lead per 100 grams of
|

blood, who h?d none of the symptoms or signs of laad poisoning. I
have stated #his fact again and agaln for years, but it seems not to

have made an$ impreasion on most people, Ilncluding physiclans. NMany

E
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insist on arriving at a diagnosis of lead poisoning by means of gingle
analytical finding., I have said, dntil it has become trite, that "the
dlagnosis bf lead polsoning must alsays bhe made on the clinical grounds
of finding symptoms, or signs, or both, that are compatlible with our
nowledge Ef tne toxlic elfects of lead. The analytical findings merely
demonstrat% that the extent of the absorption of lead, as shown by
appropriaté}analyses, is compatible oxr incompat;ble'with the diagnosis

7

of lead polsoning, that 1is, they can exclude but not prove.

From the a%pect or ihdustrial hygiene, the determination of the extent
of the abs#rption o? lead by Iindividuals and occupational groups,
differentia%es between safe and cdangerous environmental conditions
(not ail of\which relate to occupational exposure but can be identified
oy appropri%te investigation, as a rule,)

‘
"itn Pespec¢ to the hizh values, there are, so far as I can 3ee, two
methods of ﬁheir preventlon and control., The best, of course, 1ls the
eliminationgof dangerous environmental conditlons, whether in industry
or elsewheré. There are some industrial operations tnat are extremely
difficult a@d costly to control. I cannot see that cost shalld be
permitted to\be a factor in these, unless there is an operation that
is unusual, temporary, occasional, or is of such a sort as to affect
only a very kew people, In the latter situation, extraordinéry means
of individua# protection are Justifled, including shortening their
periods of é%posure, as well as alternating periods of employment -

|

involving nolexposure, with those of exposure. I have had good reason

to belleve, however, that the cosst of certain types of control, in,

| e 0002020
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irresponspble as well as highly competitive industries, has often
prevented their use, and that workmen have been victimlzed by this

uneivilized situation. An attitude of mind has developed in those

-t

wh> direct certain industries, to my certain knowledge, that it costs

»)
9

Q

much ©o vrovide complete safety from exposure to lead; that

(45

ot

he diseage 1ls not very serious, 1n the maln, and that one can justify

the occurprence o> a case or two now and then., I have never heen

able to akcept this view. I do not believe khat a process or a product

ct

that takes its toll of human breath or 1life should be permitted to

contlnue.; I it cannot be controlled, and if it continues, 1t is a
saclal ll?bility, and should be abolished. This 1s hard doctrine,
but it 1s the oniy acceptable doctrine, I believe, for the guidance

>f the ;rbfessional technical or medical industrial hyglenist.

Ul

Hc! laSt‘point, that 15, on the establighment of criteria by 2 medical
by scientific organization - for medleal-legal purposes - zome effort
i3 made té achieve thls result, by the democratlic and educatinnal
process, but there 1s no such authority that can lay down and editbt

af this s?rt and malke 1t stick., Actually, only a relatively gmall
zroun of éeréons inrthe American ifedlcal Association has had the
experiencé and acaulred the knowledge, that would juétify any such
action, In our Jurisprudence, the knowledgeable persons are often
called upon to appear in courts or legal and offical hearings »f one
xind or aﬁother, and gilve expert testimony. Such persons also p8blish
thelr fin&ings, for the benefit of their colleagues and the community.
My chaptej in the last edition of Patty et al., is an example of this

sort. This chapter has 1n it the methods (and their sclentific and
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social Juptification) that we have found to be wholly satisfactory
for ﬁhé pbrpose. Thesge combined activities are about all; I helieve,
that we aFe prepared to accept in our society as means of declining
there i<#ues. Tn the 1losng run - and I realize that 1t 1s often a
very 1cn% run - this ig probably the best way of bandiing thesge

|

watters.; Tn the medical and hygienle 1llterature of our time, an

r_l

phy cian, can find all of the fnformation he needs fto steer

ua

]

vﬁte111g nt techniecal industrlal hyglenist, 28 well as a "esaonab1j
si
?JS course in this field., It i3 Lrue, 2f ccourse, that one

must ¢ t;aoﬂut to learn where rellable scurces of information can be

“ound, m}it this Ls not £oo difficult. The trouble is that the physiclans,
genérab~%, inow so llttle, from experience and study, about pead
Doisonin$, and the_disease has been known to be among usg for sgo long,
that they do not understand how 1litfle they know. They actually
helieve t“t they know gomething about it, although éhey have had
F no experience, and have not kept up with the knouwledge that
ig avail&ble. The oid =zaws that came to thelr attention in {heir
student days, are Jjust about all that many of them know about 1t.
ind yet, a phy sic*an with a license to nractice medicine 1is regarded
‘

as an expert, in courts of law and in industrial compensation circles,

gultce as\much of an expert, in fact, ag 1s a man who hasg spent nuch

ife in observation, study and research. (I think, from what

T have Wéard, 3 hat this is somewhat less the case in your State of -
tan, tWan it 1s in many others). Here is where we need some integrity
and Lntjlligence among attorneys, and judges, and until we have
satisfijd that need to a greater extent than is now apparent, we shall
be 1n tﬂouble. AR
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But enough, I had no intention of writing at this length when I ¥
started, but having been tzaumatized considerably, lately, by certain

of these matters, I tend to react at times with vigor.

Zet me thank you agaln for your letter, and accept from me my kindest

regards.

0T

Sincerely yours, |

/ Aobert A. Hehoe, M.D.

Ve



K. W. NELSON
CIRECTOR

AMERICAN SMELTING AND REFINING COMPANY

DEPARTMENT OF HYGIENE
3422 SOUTH-700 WEST, SALT LAKE CITY, UTAH 84119

January 30, 1967

Dr. Robert A. Kehoe
Kettering Laboratory
College of Medicine
Cincinnati, Ohio 45219

Dear Dr. Kehoe:

I've just been reading the rough transcript of
your testimony on lead before the Pennsgylvania
Air Pollution Commission. Please accept my
gincere thanks for straightening out the Com-
misgilon's thinking on lead.

Your point about individual susceptilbility to
inhaled lead interested me very much. We have
learned that we too often ascribe to individual
susceptibility marked differences in lead ab-
sorption among men ostensibly having the same
exposure. But almost always, 1f we observe closely
the working habits of each man, we find that true
exposures are markedly different.

I believe I have read all your published work on
lead. Yet I have not found, or at least I do not
recall seeing, a report of a clear-cut case of
clinical lead poisoning accompanied, at the onset

of symptoms, by a blood-lead as low as 80 micrograms
per 100 grams. Have there been such cases? OQOver the
years we have found many blood-leads above 80 and
gome as high as 300 without definite illness. Our
exposures of course are to inorganic lead only.

e




ﬁr. Robert A. Kehoe

e are not happy when we find high blood-lead
alues and we do what we can to bring them down.
But this ig difficult in some instances because
fhere is no illness, and men object to changing
hings when a laboratory result is the only reason
For change.

nother difficulty is that compensation courts almost
automatically declare any blood-lead level above

80 is lead poisoning. Wouldn't it be well if a set
of dlagnostic criteria were set by the AMA or some-
one, so that these compensation cases could be
‘decided fairly?

With very best wishes,
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