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TREATMENT OF LEAD INTOXICATION

WilliaM € WILENTZ, M.D.
Perth Amboy, N. J.

The method of treating the acute phase of lead inroxi-
cation has been well established and its rational univer-
sally accepted. However, the type of treatment that
should be instituted after the subsidence of the acute
symptomis is a controversial issue. While the approved
treatment of the acute stage will be reviewed, this paper
will deal primarily with the theories versus practica-
bLility of storing and deleading.

It would seem obvious that the entire therapeutic
regimen should be directed toward (1) overcoming the
intestinal colic, (2) correcting the anemia, (3) making
the patient symptom free with no disability and (4)
.returning the patient to a remunerative job as soon
as possible.

The following procedures are prescribed for the acute
stage:

1. Hospitalization or ambulatory, depending on symptoms

2. If hospitalized, bed rest or ambulatory, depending on colic

3. High caleium diet

4. Warm water bag or electric pad for abdominal discomfort

3. One half to 1 ounce (16 to 31 Gm.) magnesium sulfate
every morning on arising

6. Antispasmotics, such as tincture belladonna, phenobarbital
mixture, every four hours, or amprotropine phosphate (syn-
tropan?) tablets or hydrochioride of diphenylacety! diethylamino-
ethanol (trasentine hydrochloride®) and phenobarbital tablets
for abdeminal discomfort

7. Ten cubic centimeters of 20 per cent calcium gluco-
nogaloctogiuconate solution (neo-calglucon®) intravenously
every four hours

8. No narcotics advised

9. Complete blood cell count and stippling determination,
followed by red blood cell count and stipple ceil counts taken
every three days
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This routine therapy is predicated on t.e original
contention of \ub ¢ and his zssociates that the direction
of ihe lead stream is similar to that of the calciim
streany, taat when calcium is heing deposited in the
hones, circulating lcad is being dcpo;.tcd in the bones
and that wien cacxum i3 b\.m pulled {ron: the bLones,
soise storeG lead is also liberated.

Deleading appears to be the method advocated uv
most authorirties, but this does not tell the whoie story,
because it is unusual to ind physicians who actualiy
utiiize this procedure: as a matter of facr, recently
3 questionnaire was sent to twelve actively praciicinyg
incustrial physicians engaged in this work, ard
auswers siiowed that only one physician was using
deleading, two physicians icrmerly used deleading, bt
had given it up, and the remnmmg nine had never
utilized deleading in any shape or form.

METHODS OF DELEADING ADVOCATED

1. High Calcium Diet—This method was cisitned
by Lederer and Bm"- to be the optimum diet for
*‘exead...g Taeger? Zrrived at the same conclusior.
bchhmg and Hopper‘ expressed the belief that the
use of calcium did not induce superior calcification, but
rathher had the opposite erfect. Gray and Greenfield?
reported that prolonged high calcium diet and regime:
was the best means of deleading. On the other ‘hand.
Lizzner, Weyrauch and Barth* claimed that a high
calcium diet reduces lead excretion.

2. High Phosphorus and High Vitanin Diet. —G"m'
and Greenfieid * found the use of an optinal calciun
diet with a high phosphorus and high viamin dnet

Aub, J. The l:wehcnuul Behavior of Lead in :be Body, J. A.
. \ 104 37 (Jaa. 1)1
2. Lederer. L. G, and Blu C.: Etect of Calcium and Phas-
. wus on Retenticn of Lead by Grawmg Or:aauu. JoA M. A 114
T Juae 22) 1940,
Taeger, il.: Calcium Therapy oi Lead Poiseaing, Rlin. Weknschr.
16: lélJ 1937.
4. Schilling, H. D., ang Hopper, K. B.: Calcium and Phospherus
Studies, Bull. Jozns Mnpains Hosp. 35. ,9-. 1948,
5. Gray, K., and Greenield, I.: v Concepts in the Treaimen: of
Lead Pouomng New York State J. Mcd 28: 1513, 1938,
6. Litzner, S.; Weyrauca, F., aad Bart, E.: Unerguchungen iber
Bleiausscheidung  dure a.c \:eren und ihre Beeindussurg  duren
‘ hestimmte Kostformen and J | beim Menschen, Arch. i. Gewer-
: tepath. u. Gewerbyg. 31 JJO. 1951,
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{vitamin D particularly) the best treatment in these
cases. Gray,” interestingly enough, observed a few years
previously that'a low calcium and high phosphorus
diet (ration 1:4) was ideal in deleading; on the other
hand, Lederer and Bing * disagreed with this statement
and expressed the opinion that the addition of phos-
phate has no beneficial effect.

3. Low Calcium Dict—As stated previously, Gray*
recommended a diet low in calcium.

4. Ascorbic Acid Theropy.~—Holmes, Campbell and
Amberg * observed much benefit from ascorbic acid

Tastz l.—Age Factors

Total Number [ntoxieation Casas. .. covarnrecnnsicnnnies PR [

Ags groups
20 esses bDetween 21-19 yean

11 ¢ases betweens 047 yearnn
1 case & yearns

Aversge sge, intoxication case (Year®)....coivevenenan
AVErage eXPOSULe (WekE)....ovieiinainrocnnnn
Average time Jost from work (Qarys).......c.ceeene .

Age of youngest patient (yeals)....... tesenn
Age of oldest patient (years)..........

Exposurs of youngest easa (weeks).............
Exposure of oldest cass (weeks)...... .
Shortest exposurs ¢sse (daye).......

Loogest exposure case (Q8F8)...c....ocvveeerratnenrorasncverens

URee 2 BES

therapy in cases of lead intoxication; others have had
no success with this formi of therapy. .

3. Other Substances—--Ammonium chloride, potas-
sium iodide (Belknap?), sodium bicarbonate, sodium
citrate (Kety and Letonoff **), parathyroid hormone
and 2,3-dimercaptopropanol (BAL) antilewisite have
been used.

7. Gray, L.: Progress in the Treatment of Plumbism, J. A.
AL A 104 200 (Ju. 19) 1938,

8. Holmes, Campbell, K., aad Amberg, E. J.: The Admin
istration of \:u.-lul C in the Treatment of Lead Poisoming, J. Lab. &
Ch.l. Med. l-h 1119, 193'

knap, E. L.: Coatrol wr«mumwwu.J,\

Bel
M. A. 1041208 (Jaa. 19) 1915
10. Kety, S.. and Lewaof, T. V.: The Treatment of Lead Poisonisg

by Sedium Citrate, Am. J. M. Se. ROE: 404, 1943,
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Do these procedures actually delead? [Kehoe i
stazed. . . . there are grave doubts whether or
not the eiimihation of the toxic agent can be materially
accelerated Dby artificial means” and further adcled
“. . . this elimination can only be accomplished
spontareously over a considerable length of time.”
Aub ! and his associates concluded that complete delead-
ing cannot be done. Oliver ¥ and many others have
confirmed this observation. It is most interesting that
practically all the advocates of deleading admirt that the
procedure is dangerous and must be attempted

Tasr 2.~Hospital and Nonhospital Studies

Hospital Cases
AVErage 8€%......0cniannn Creetriivenreceniane 3 years (11-X)

Average length of exposure... . 10 weeks (4-34)
Shortest hospital stay.... e S Jdays
Loagest bospital stay.... . 3 dars
Avetuxe hospital stay.... W days

Avetuge loss of time.... ceveee 31 days (7-33)

Noghuspital Cases
AVETREE 8€C.......oiiviiiiinnainanns vevesaas 30 years (2147)
Aversge length of eSposSuUrs................ 3 woeks(i-35)
Average 08s Of RitNe.....oocviiernnnniaens 13 days (1<7)

ouly in specific circumstances. Johnstone'* stated,

. . this procedure (deleading) has been discarded
due to the beliei that lead is excreted from the body
by normal physxologlc processes.”

It is admitted by its advocates that rapid deleading
is to be avoided, and, therefore. it is advisable to
immobilize the lead in the bony structure during the
acute toxic episode. It is also sated that deleading
is then advisable, since the liberation of this store of
lead is an obvious factor in the onset oi toxic lead

Kehoe, R Hubberd, D. M.; Bambach, K., and

M’c.\nn, R. R.: E;vcﬂmenu Smd:u oa Lead Absorption of Excre
tion and Their Relation 1o the and Treatment of Lead Poison-

iag, J. [ndust. Hu Tomcl 3:: 7x. m:
12. Oliver, T.: Lnd Poisoning_ from the Xndmrnl. Medical aad

Social Poiots of View, New &ork. Paul B. H l
13, T.: tional Medicine and Xnduamal Hygiene.
St Louis, C. V. Mosby Cm 1948,
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episodes «uring wetabolic upsets. It is this latter swate-
ment wiich apparently is the principal argument used
by the advocates ot deleading. It sounds almost con-
vincing, but in my experience, in treating over &0
patients with lead intoxication and hundreds with
absorption, not one patient had any such metabolic

Taste 3.~Blood Studics

Period ot Greatest Chagges in Cousts sad Sincarse—
7-14 days alter scute sywptoins anse

Period When Blood Ceil Counts snd Smears Return
to Normal (according to whether or aot hospitalisnd)

Hospitsl eases.......... ceeeer tesreceerrraranansinres +% montis
ADIDUIBLOTY CRME.. . iiiierrreriicinieiiiaiesaienns § mootis

Period When Blood Cell Counts sod Smesrs Return to Norinal
(sccording to age) .
dhort exposure case yroup (below 10 weeks) L4 months
Loox exposurs case group (beyood 10 weeks) (.3 moatbs
Reoge of Red Blood Cells *
Lowest €OUBL...0cuunrireiiannaiirianss . (H) 250,000
(A) 3,720,000
Highest €0uUBt..c.ccouneee cerreererneeres o (H) 4,150,000
(H) 4,750,000
AVerage COUlt .. ceeruanacns tecserercrecranrens (H) 3573000
4,054,000

Rauge of Hemoglobia Counts
Lowest €OUDE.  eeooinaretrreraiurinnennciinnns (H) S5
(1
Highest counat............... eseesses ereeeiraae (H) %
! K %

AVETBEE COUNL.. . oiveiiiersvronstarsnnteiaans () 6%
A) 1%

-~
>
~

Raoge of ¥tipple Counts (per 30 Selds)

(R) 3

* (H), hoepital cases: (A), smdulatory rases.

upset, liberating stored lead to such a degree as to be
incapacitated. I admit that some conditions can produce
some free circulating lead into the blood stream, but
the results are negligible and the persons are symptom
free as far as lead is concerned.

Belknap *¢ stated, “. . . after an absence irom
lead exposure of one to two years, lead intoxication

14. Belnap, E. L.: Lead Poisoning: Criteria for Diagnosis, Indust.
Med. 91508, 1940,
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practicaily never develops.” Aub?® stated, . . . from
a tiieoretical standpoint, deleading is advisable, but
from a practical point of view, the answer is dependent
on which procedure will advance most promptly to a

Tastxr 4.=Dusabidity Studies

Noahospital Cases (27)
Aversge 1088 UM, .oviiieiiiietoneiieiiiaien, 15 days (147
Number eases with 90 loss time... .
Number cases with loss time
Number esses with permanent disadbility award 3

AVETEEe BWEPG. . coccinncrticrnarirctstnacee . % (37
Hospital Cases (33)
Average Joss Hme....ceeenee. essenssavnsansnns 31 days (7:38)
Number ¢seas with permagest disadlity sward ¢
AVOTEES BWEIG.. . . ectoncanrans sesressseseras 3%

Tasrz S.—Résumé of Permonent Digobility Cases

Call Disabdllity
Dsys Couats Re (Per
Observed turned manest)
Ex- Lossot After to Award,
Age, Dposurs, Time, Acute Normal, Pu.

Patient Xz, Weeks Dars Phass ' Montds entage
Noghospital
Adeen.s o i 12 « 7 7.0
F AV - ‘ © ® s o
8 Bureereereer M 2 @ 150 2 %0
AVEEBEE coevecereneernrenssaeessrasasssrsssransrenesssrionss 3%
Hoepital
T Heirrirrre. W ‘ ) 0 s 13
EWeririerree @ s ) 7 ) 7.8
WOuerrrerene 8 ) » & 3 78
S Horriiiree. B ) ) ") 1 z
7.5%

AVELBERee. cvotacatotansastnareciascatrssnesnssoteasserassos

recovery of health” I agree wholeheartedly with this
declaration, but one can hardly miss the implication
in this statement that deleading is not advisable from
a practical point of view. In other words, it does
not appear to be the method of choice.
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It has also Leen stated that circulatory iead may
cause tissue darage but stored lead in the bones pro-
duces no deleterious effects. If this is so, and, so far
as is known, it has been accepted by most men in
this work, then what is the justification for employing
a method as therapy which is acknowledged by its
advocates as dangerous and uncertain as to its ultimate
results? No method is available for the complete
removal of lead from the body, and I can see no reason
for deleading when it is well recognized and accepted
that there is a normal metabolism governing the intake
and output of lead from the body. It is my opinion
that no remedy has been found to justify the dangers
inherent in deleading. It is my contention that it is
niore advisable not to employ deleading procedures, in
view of the fact that simple immobilization ot lead within
the skeletal structures of the body is the most rapid
and safe method of bringing about a state of well-being.

My method of treatment during the convalescent
(subacute) and chronic phases of this disease is purely
symptomatic (associated with observations of the
blood). This is simple, direct and productive of excel-
lent results. .

In the subacute or convalescent stage, I prescribe as
follows:

. 1. Regular diet

2. Mild laxatives

3. Calcium wafers

4, Iron and vitamin B complex therapy for anemia and as
a toaic

5. Monthly red blood cell counts and determination of stip-
pling and hemoglobin

6. No further lead exposure

ring the chronic phase, I use the following rou-
tine:

1. Permanent removal from exposure

2. Fresh air occupadon (yard gang)

3. Adequate diet

4. Multiple vitamin therapy for fatigue, malaise and the like

S. Laxatives for constipation

6. Calcium, oral therapy, if indicated

0000-NLI-000022559
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COMMENT

Intravenops calcium therapy must be continued ior
at least three to four days after all symptons of colic
have disappeared. and withdrawal must he gradual—
otherwise ail symptoms may return. Calciwn warers
(oral therapy) are given after discontinuance of intra-
venous therapy. No iron or calcium (oral) should be
given during the acute phase, as I do not believe that
they can be absorbed and utilized. Vitamins, milk and
special diets are acceptable, but their vajue 'is ques-
tionable.

Permanent removal from lead exposure is obligatory.
Hospitalization is preierred in all cases except in cases
of mild disease; I believe that calcium should be given
intravenously around the clock for quick and best
results. ’

CONCLUSIONS

1. Deleading is not advocated because: (1) it is
dangerous, (2) it prolongs hospitalization, (3) it pro-
longs length of disability and (4) results are uncertain.

2. Caleium inunobilization therapy is advocated
because: (1) it is simple and safe, (2) it shortens
hospitalization, (3).it shortens length of disability and
(4) results are certain.

It is therefore my opinion that until such time as
some satisfactory deleading procedure is found, which
will be simiple, safe and able to shorten present length
and amount of disability, I shall advocate calcium
therapy as the method of choice.

Printed snd Published in the United States of America
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