
Medical Aspects of Childhood Lead Poisoning

Jesse L. Steinfeld, Surgeon General of the Public Health Service,
has approved the following Policy Statement and designated the
Bureau of Community Environmental Management as the activity
within the Department of Health, Education, and Welfare that will
assist in the development and implementation of programs for
control of lead poisoning in children. Robert E. Novick, director
of the bureau, has chaired a coordinating committee made up of
representatives of 18 agencies or offices within DHEW in studying
the problem for the past year. The bureau, with counsel by the
committee, has prepared comprehensive guidelines for community
action.

T HE Public Health Service recommends that
screening programs for the prevention and

treatment of lead poisoning (plumbism) in children
include all those who are 1 to 6 years of age and
living in old, poorly maintained houses. Children
exposed to other special local conditions involving
lead hazards also should be screened.

Lead-based paint was commonly used for interior
purposes until the 1940's, when it was largely re-
placed by titanium-based paint; therefore, children
living in dilapidated or obviously deteriorating
houses built prior to that time are to be given
particular attention. Children who frequently visit
such neighborhoods-homes of babysitters, rela-
tives, and playmates-also should be included in
screening programs (1). Today, lead-based paint
is still used to some extent for the exteriors of
dwellings, and this potential source of exposure to
lead should not be overlooked. Children at risk
should be screened periodically during the years 1
to 6, and longer if indicated.

The prime goal of screening programs is the
prevention of lead poisoning. The prevention of
plumbism can be achieved through the early detec-
tion of children with undue absorption of lead,
followed immediately by remedial action before the
state of overt poisoning is reached. Consequently,
screening programs should not be limited to the
detection and treatment of children with lead
poisoning. To be effective, such programs must
also include adequate plans for medical followup
of those children screened and found to have high
levels of lead absorption, as well as those diagnosed
as having lead poisoning. For all these children,
the program must provide for adequate and speedy
removal of lead hazards from their homes.

In children, the determination of blood lead,
even with its pitfalls, is generally considered the
most reliable of the many biological tests or indices
of lead exposure and absorption. The Public Health
Service, therefore, recommends that blood lead
determinations be used in screening children for
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the detection of lead poisoning and excessive ab-
sorption of lead.

Various studies have reported that the median
concentration of lead in both adults and children
in the urban population-without undue exposure
to lead-ranges from 16 to 27 ug. per 100 ml. of
whole blood (2-7). The normal range of blood
lead is stated to be 15 to 40 ,ug. per 100 ml. of
whole blood (3, 4, 8).

Until further studies indicate otherwise, it is
recommended that a blood lead concentration of
40 jug. or more per 100 ml. of whole blood (as
validated by the dithizone technique), determined
on two separate occasions, be considered evidence
suggestive of undue absorption of lead, either past
or present. It is essential that the current degree of
exposure be determined in children who present
such evidence. Since 90 percent or more of the
measured lead in blood is attached to the red blood
cells, seemingly low blood levels in children with
anemia may be misleading.

In some cities, undue exposure to and absorption
of lead among children may be so prevalent that
an overwhelming number of those screened are
found to have blood lead levels of 40 ug. or more
per 100 ml. of whole blood. Under such circum-
stances, local resources may not permit immediate
evaluation of all such children, and a schedule of
priorities will have to be adopted. Programs with
inadequate facilities or inadequate financial sup-
port may, in their initial phase of operation, give
priority to children with blood lead values of 50
,ug. or more per 100 ml. of whole blood. Among
the children with blood lead values of 40 to 49
Kg. per 100 ml. of whole blood, those who are 1 to
3 years old should be given priority. This age group
comprises approximately 85 percent of the reported
cases of plumbism, and it also has the highest
mortality rate from this disease.

This schedule of priorities is permissible only in
the initial phase of operation of programs with
limited resources. All programs that adopt such
a schedule should plan to expand their operation
systematically so that 2 years after the programs
have come into existence all children with undue
absorption of lead or with lead poisoning will be
given adequate care.

Blood Lead Values of 80 ug. or More

The Public Health Service recommends that all
children found to have a blood lead concentration of
80 ug. or more per 100 ml. of whole blood, regard-
less of the presence or absence of clinical symptoms
or of other laboratory findings, be considered as
having unequivocal cases of lead poisoning and
that they be handled as medical emergencies. They

should be hospitalized immediately for chelation
therapy. This emphatic recommendation is made
because the risk of acute lead encephalopathy in
this group is great, the onset of the disease is un-
predictable, and its course is fulminant. If en-
cephalopathy develops, at least 40 percent of these
children will sustain severe and permanent brain
damage (9). Treatment prior to the onset of en-
cephalopathy may improve this grim prognosis.

Blood Lead Values of 50-79 ug.

All children who are found in screening programs
to have lead values of 50-79 Mg. per 100 ml. of
whole blood should be referred immediately for
evaluation as having possible cases of lead poison-
ing. Physicians in charge of such evaluation have
the responsibility for making a diagnosis of lead
poisoning in these children. Symptoms of lead
poisoning-such as abdominal pain, anorexia, con-
stipation, and those of central nervous system
origin-are frequently absent in this group of
patients. If any of these symptoms are present and
cannot be explained otherwise, the diagnosis of lead
poisoning should be considered.

In the absence of clinical symptoms, the follow-
ing tests are helpful in suggesting a diagnosis of lead
poisoning. The Public Health Service recommends
that those whose blood lead values are in the range
of 50-79 Mug. per 100 ml. on two successive tests be
considered to have suggestive cases of lead poisoning
if they have any of the following conditions:

1. Urinary excretion in 24 hours of more than
1 ,g. of lead per ml. of Ca-EDTA administered in-
tramuscularly at a dose of 50 ml. per kilogram of
body weight-the total dose not to exceed 1 gm. of
Ca-EDTA (10, 11).

2. Serum delta-aminolevulinic acid level of greater
than 20 Mug. per 100 ml. using the Haeger-Aronson
method (12,13).

3. Urinary output of coproporphyrin greater
than 150 ,ug. per 24 hours (14).

4. Urinary output of delta-aminolevulinic acid
greater than 5 mg. per 24 hours (15).

5. The presence of basophilic stippling of red
blood cells, "lead lines" in long bone X-rays, or
a strongly positive urine spot test for copropor-
phyrin (16) may be considered indicative of lead
poisoning when laboratory facilities for making the
tests designated above are not available.

It is emphasized that while only positive findings
are significant, negative findings do not rule out
the possibility of lead poisoning. Knowledge and
technology related to lead and its effects on human
beings is rapidly advancing, and the future is sure
to hold more accurate and simpler biological indices
of increased lead exposure and toxicity. The Public
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Health Service stands ready to modify the above
recommendations when future research so indicates.

Children whose blood lead values fall in the
range of 50-79 jug. per 100 ml. and who are not
diagnosed as having lead poisoning should be closely
followed and supervised. Determination of blood
lead values at monthly intervals at the very least is
recommended, particularly in the summer. Sources
of hazardous lead exposure should be identified and
promptly brought to the attention of the appro-
priate local government agency for corrective action.

Blood Lead Values of 40-49 ug.

Where resources permit, all children who in
screening programs are found to have blood lead
values of 40-49 jug. per 100 ml. of whole blood
should be recalled immediately for evaluation. This
evaluation should include another determination of
blood lead and inquiry concerning pica and the
child's current exposure to lead in his home and in
the homes that he frequently visits. Exposure may
be significant even in the absence of a history of
pica, since parents may be unaware of such inges-
tion or unwilling to admit it. X-ray of the abdomen
is useful in confirming current or recent ingestion
of lead.

Children whose blood lead values in repeated
tests fall in the range of 40-49 ,ug. per 100 ml. and
who-according to the evidence of their histories-
are no longer exposed to lead hazards, do not need
to be followed for continued evaluation. For exam-
ple, those who live in new housing projects. and who
do not frequently visit homes with lead hazards, are
presumed to be no longer exposed.
Those who continue to be exposed to lead haz-

ards in their homes, or elsewhere, should be closely
followed, with determination of the level of blood
lead at least every 6 to 8 weeks. Closer supervision
in the summer months is advisable, particularly
among children under 3 years of age. Where pos-
sible, determination of blood lead should be made
at 4-week intervals in the summer. Dwellings iden-
tified in screening programs as potential sources
of lead hazards should be brought promptly to the
attention of the local government agency responsi-
ble for enforcing housing codes and regulations so
that proper corrective action may be taken.

Treatment and Followup of Patients

The following steps are recommended for all
children who are diagnosed as having lead poison-
ing:

1. Immediate treatment.
2. Removal from the source of lead exposure at

home or in any other environment until proper

corrective action has been taken to eliminate the
hazards.

3. Careful followup until 6 years of age, or longer
if indicated, in order to prevent repeated lead ex-
posure and poisoning.

4. Adequate neurological and psychological as-
sessment at the time of diagnosis and in ensuing
years to detect at an early stage any neurological or
behavioral deviation. including minimal brain dam-
age, so that proper therapy and school placement
can be instituted.

5. Additional clinical and laboratory evaluation,
when indicated, to assess other sequelae of lead poi-
soning, such as renal, myocardial, and metabolic
disorders.
The treatment and followup recommended can

best be accomplished through development of cen-
ters designed specifically for the treatment and
evaluation of children with lead poisoning and
integrated into planned or existing community
facilities for comprehensive care. Careful medical
followup throughout the preschool years is neces-
sary because of the ubiquity of lead paint in old,
deteriorating housing and the persistence of pica
in many young children once the habit has been
established.

Removal of Lead From Children's Environment

Sources of lead must be removed from the en-
vironment of children who have lead poisoning or
who have absorbed hazardous amounts of the poi-
son into their blood. Immediate followup of these
children should be initiated with the appropriate
local government agencies-with reports on dwell-
ing units and other suspect environments or sources
of lead hazards-so that proper corrective action
may be taken. In fact, effective medical care of chil-
dren with plumbism is almost totally dependent on
prompt and thorough environmental hygiene to
prevent a continuing buildup of lead in their bodies.

Reporting Lead Poisoning and Lead Absorption

1. Lead poisoning should be considered a disease
that must be immediately reported to the local
health department when suspected or discovered.

2. All laboratories performing blood lead deter-
minations should be required to report to the local
health department the results of tests of blood sam-
ples having 40 ug. or more per 100 ml. of whole
blood.

3. A uniform reporting form should be used to
record information collected in screening programs
in order to provide comparable data and meaning-
ful statistics on the problem of excessive lead ab-
sorption and lead poisoning in children.
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