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Two cases of acute lead poisoning due to occupational

exposure to lead

MASANORI OGAWA, YOSHIAKI NAKAJIMA, RYUICHI KUBOTA, and YOKO ENDO

Tokyo Rosai Hospital, Occupational Poisoning Center, Tokyo, Japan

Case Reports. We experienced two cases of acute lead poisoning due to occupational exposure to lead. The patients were engaged in
stripping off antirust compounds including Pb from a bridge and re-painting it at the same work place. Both patients exhibited colic,
arthralgia, and anemia. Blood lead levels were 73.1 ug/dl and 96.3 pg/dl. Intravenous CaEDTA chelation therapy was therefore performed.
After chelation, blood lead levels decreased and symptoms gradually disappeared. Discussion. Although the patients were working with
protective equipment, the workplace was in the mountains and there was no water for washing. The patients were thus unable to washing
their hands and faces. We assume that they swallowed lead dust left on their hands and faces when they removed their clothing, and believe
that this poisoning occurred due to lack of knowledge sufficient for protection.
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Introduction

Lead has been widely used in various industries, where its
properties, which include high density, softness, low melting
point, resistance to corrosion, and opacity to gamma and X-
irradiation, are useful (1). However, lead can have a wide
range of biological effects depending on the level and dura-
tion of exposure, including effects on heme synthesis, the
central nervous system, kidneys, alimentary tract, and other
organs (2—4).

In Japan, physicians now rarely examine lead poisoning
patients due to improvement of the workplace environment
and the preventive measures for lead workers required by
national regulations. However, we experienced and report here
two cases of acute lead poisoning that occurred due to work
involving stripping off of antirust compounds including lead
from a bridge and required edetate disodium calcium (CaE-
DTA) chelation treatment. Use of lead for antirust treatment is
decreasing in order to prevent environmental pollution. How-
ever, large amounts of antirust paint containing lead have been
used for bridges, trains, ships, and other structures. When these
structures are repaired or repainted, lead poisoning such as that
noted in the present cases can occur. We therefore provide
details of these cases, focusing in particular on changes in labo-
ratory data following CaEDTA treatment.
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Case reports

Two patients (A: 34 yo and B: 30 yo) were engaged in strip-
ping off antirust compounds including Pb;O, from a bridge
and re-painting it at the same workplace. They wore helmets,
goggles, dust respirators, working clothes, and leather gloves.

Patient A began to experience abdominal pain one week
after starting the job, but could bear the pain at that time.
However, both the frequency and severity of the abdominal
pain increased. On colonscopy at a clinic, no abnormal find-
ings were noted. The abdominal pain persisted, and he
discontinued this work one month after starting it. However,
the pain did not decrease, and he received an injection of pen-
tazocine at a hospital whenever he experienced it. He some-
times noted arthralgia as well. One night when he visited a
physician for abdominal pain, urinary 8-aminolevulinic acid
(0-ALA) was measured. Although it was high (86.9 mg/1), he
was not treated at that time because the results were not
obtained on the same day. The abdominal pain was becoming
uncontrollable, and he again underwent a medical examina-
tion. The physician suspected lead poisoning due to high
level of 3-ALA, and the patient was urgently admitted to our
hospital one month after discontinuation of work. The blood
lead level was 73.1ug/dl.

About 10 days after starting the work, patient B sometimes
experienced dull but bearable chest pain when breathing
deeply, as well as low back pain. The frequency of chest pain
and low back pain gradually increased, and they occurred
every day by one month after he had started work. He could
not sit for a long time due to low back pain. He also described
an unpleasant feeling of tightness in his testes. However, he
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Table 1. Laboratory data for two patients on admission
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6-ALA RBC Urinary Basophilic
Patient  Age Hb Pb-B level Pb-P level (spot urine) protoporphyrin B2-MG B-Cre stippling
A 34 10.5 g/dl 73.1 ug/dl 6.1 ug/l 151.9 mg/l 108 ug/dl WB 160 ug/l 1.07 mg/dl (+)
B 30 12.4 g/dl 96.3 ug/dl 16.8 ug/l 169.1 mg/l 169 ug/dl WB 357ug/l  0.73 mg/dl (+)

continued working. About two months after starting work, he
experienced severe abdominal pain and nausea. The colleague
with whom he had worked was in our hospital due to lead poi-
soning, and he thought that he might also have been affected
by lead. He underwent a medical examination at our hospital,
at which blood lead level was found to be very high (96.3 pg/dl).
He was therefore also admitted to our hospital.

The laboratory data for two patients on admission are sum-
marized in Table 1. The hemoglobin levels of both patients
were lower than that of normal men of the same age. More-
over, blood lead and urinary 3-ALA levels were high in both
patients. Urinary B2-microgloblin was slightly elevated
(160 ng/l) in patient A, and that in patient B was much higher
(357 ug/l) than that in patient A. Basophilic stippling was
seen in the RBC of both patients (Fig. 1).

Blood lead levels were high in both patients, and they also
exhibited colic, arthralgia, and anemia. We therefore had
them fast, to rest the digestive tract, and performed intrave-
nous CaEDTA chelation therapy.

In patient A, drip infusion of 0.5 g/day CaEDTA was per-
formed for three days. After chelation for three days, blood
lead level was decreased from 73.1 pg/dl to 55.6 pg/dl, and
the symptoms disappeared. Although the blood lead level
was still high, we stopped chelation therapy and continued
observation because the symptoms had disappeared, although
blood creatinine level increased from 1.07 mg/dl to 1.2 mg/dl.

Fig. 1. Basophilic stippling. They could be seen in RBC of both
patients.

In patient B, we also administered 0.5g/day CaEDTA for
three days. Although after chelation therapy blood lead level
decreased from 96.3 pg/dl to 73 pg/dl, symptoms (abdominal
pain and arthralgia) were still noted. We therefore performed
additional drip infusion of 1g/day CaEDTA chelation therapy
for two days. Blood lead level then decreased to 57.2 ng/dl
and the symptoms also disappeared.

The plasma lead level of patient B (16.8 ng/l) was much
higher than that of patient A (6.1 pg/l) on admission. In both
patients, the rate of elimination from plasma by chelation of lead
was faster than that of lead from blood, as shown in Figures 2
and 3. Moreover, during therapy, about 4mg/day of lead was
excreted into urine, and urinary 8-ALA decreased to 1/8-1/10 of
that before treatment in both patients. The hemoglobin levels of
both patients recovered gradually after chelation therapy.

Although they did not exhibit motor paralysis, the radial,
median, and ulnar nerve conduction velocities (CV) were mea-
sured in both patients to check for nerve damage. Neither patient
exhibited decreases in motor CV (MCV) of any of these nerves.

Discussion
Lead is known to affect a number of enzymes and physio-

logical systems, and to result in a wide variety of changes
in humans. Considering the effects of lead on biochemical
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Fig. 2. Clinical course of patient A. *: spot urine and **: pooled urine.
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colic, arthralgia
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Fig. 3. Clinical course of patient B. *: spot urine and **: pooled urine.

systems, it is appropriate to discuss the form of lead
involved (2).

Blood lead (Pb-B) is distributed between the plasma and
erythrocytes. Less than 1% of it is present in the plasma for
Pb-B levels up to 100 pg/dl (5). Moreover, it is reported that
Pb-P level is a direct indicator of current exposure to lead (6).

The proportion of plasma Pb-P level was less than 1% in
patient A but over 1% in patient B on admission. Patient A
had been off of work for two weeks before admission, while
patient B continued working until he was admitted. It is thus
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reasonable that the Pb-P level of patient B was much higher
than that of patient A on admission.

It has been reported that lead is mobilized to plasma by
CaEDTA chelation (7—11), and that mobilized Pb-P level is
correlated well with the amount of lead excreted in urine
(7,9-10). In our two patients, during chelation therapy, Pb-P
levels increased to over 1% of blood lead levels and urinary
lead (Pb-U) levels increased to around 4mg/day.

Araki et al. (9) noted that 24-hour urinary excretion of lead
after CaEDTA administration was on average 13 times the
background excretion. In both of our patients, the level of uri-
nary excretion of lead obtained with CaEDTA was about 9—10
times that after chelation, and did not differ greatly from the
values noted in a previous report.

Plasma lead (Pb-P) probably represents a more relevant
index of exposure to, distribution of, and health risks associated
with lead than does Pb-B. In addition, the toxic effects of lead
are primarily associated with Pb-P, since this fraction is the
most rapidly exchangeable one in the blood component (10).
We therefore assume this to be the reason why the symptoms
of patient A, whose Pb-P level on admission was less than
1% of Pb-B, disappeared after 3-day chelation, while those of
patient B, whose Pb-P level on admission was over 1% of Pb-
B, did not disappear after 3-day chelation and additional che-
lation was necessary.

Since lead inhibits delta-aminolevulinic acid dehydratase
(ALA-D) activity, excretion of 8-ALA into urine increased,
as shown in Figure 4. Urinary 8-ALA was much lower during
chelation than before treatment in both patients. Although
ALA-D activity was not measured, we assume that CAEDTA
eliminated the blockade of ALA-D by lead and activated
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Fig. 4. The effects of lead on haem synthesis.



Two cases of acute lead poisoning

ALA-D. Aono et al. (8) and Ishihara et al. (11) reported that
ALA-D activity rose after CaEDTA intravenous infusion,
and their findings support the results obtained in the present
two patients.

As noted above, we selected CaEDTA for chelation ther-
apy for these cases of lead poisoning. Representative agents
for treatment for lead poisoning include CAEDTA and dimer-
caprol (British anti-Lewisite, BAL). Some physicians use
BAL for patients with encephalopathy (12-13). Our two
patients did not exhibit symptoms like those of encephalopa-
thy. We therefore did not use BAL. Although we reduced the
doses of CaAEDTA because both patients were slender (about
55kg) and laboratory data revealed compromise of renal
function by lead, treatment was effective.

After finishing intravenous chelation therapy, we did not
switch to oral chelation therapy, since there is a report that
chelation therapy is not needed for asymptomatic adults with
lead poisoning even when Pb-B is over 80ug/dl, and that
careful observation is needed away from lead exposure (12—13).
We therefore discontinued chelation therapy after symptoms
disappeared and intended to continue observation for several
months after discharge. However, we were unable to follow
the patients, since neither visited the hospital from the first
examination after discharge.

There are several reports of marked delay of CV in lead-han-
dling workers, although no abnormalities of the nerves have
been noted (14-16). However, in our patients, no decreases in
CV were noted. The patients who exhibited marked decreases
in CV in these reports had handled lead for relatively long peri-
ods of time, while our patients had been exposed to lead for
only about one and one-half months at maximum. This is the
reason why neither exhibited delay in motor CV (MCV).

The risk of exposure to lead while stripping off paint con-
taining lead has been recognized in Japan as well as the
United States. In Japan, this type of work must observe the
Ordinance on Prevention of Lead Poisoning, according to
which workers must wear protective equipment to avoid
exposure to lead dust. This indicates that lead poisoning can
occur under this type of work. It should be noted that since
they were exposed to lead, our patients wore protective cloth-
ing while stripping off antirust compounds from a bridge and
re-painting it. However, they were working in the mountains
and rested without washing their hands or faces. This sug-
gests that they swallowed lead dust present on their hands
and faces when removing their protective clothing. There are
still a number of older bridges painted with lead-containing
anti-rust paint in many countries. The type of lead poisoning
observed in these cases can thus still occur. However, it is

335

possible to prevent lead poisoning by provision of appropriate
knowledge to workers.
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