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Abstract

Background and Objective: Lead poisoning is a problem in Iranian society. The most common symptoms of chronic lead poisoning
are abdominal pain, constipation, and dysphagia. In this study, the blood lead level (BLL) of the patients, who referred to Besat
Hospital, Hamadan, Iran with non-traumatic abdominal pain was evaluated.

Materials and Methods: This is a case-control study in which 120 patients with abdominal pain, who referred to ED were divided into
two groups. The first group of patients without exposure to lead (control) and the second group with exposure to lead (case), and then
BLL were measured.

Results: Of 120 patients, 74 patients were male and 46 patients were female. The patients” mean age was 48.76 + 17.12 years. The
average BLL in the control group was 0.67 + 1.38 ug/dL and in the case group was 1.61 £ 3.02 ug/dL (p<0.001). In the case group,
59 patients had a history of opium consumption and one was a building painter, whose average BLL was 1.63 = 0.4 and 0 + 0.3 pg/dL
respectively. One patient from the control group and five patients from the case group had BLL higher than normal, but there was no
statistical difference observed in both groups (p=0.207).

Conclusion: lead poisoning among patients with abdominal pain, especially in opium addicts, should always be considered as a
differential diagnosis.
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INTRODUCTION damage t(_) the CEI:]'[I’GJ and peripheral nervous system,
hematological, cardiovascular, renal, reproductive system,
Lead as a heavy metal is widely used in various industries endocrine system, digestive system, and skeletal system [8].

such as battery factories, automotive industries, paint and Acute lead poisoning due to the consumption of large
ceramic industries, tile making, oil and refining industries, amounts of inhalation, ingestion, and injection is rarely seen.
electronic engineering, and construction industries. The It mostly occurs in adult cases, especially after chronic
absorption of lead in people with long-term exposure can inhalation. Clinical symptoms of patients include colicky
often cause chronic poisoning [1-6]. abdominal pain, hepatitis, pancreatitis, hemolytic anemia, and

In countries where opium consumption is widespread, encephalopathy over days or weeks. Encephalopathy in adults
including Iran, lead is added to opium for the purpose of is usually observed with a very high blood lead concentration,
abuse and more profit, and its long-term use can cause lead accompanied by seizures, confusion, focal movement
poisoning [7]. disorders, papillary edema, headache, and optic neuritis.

As with other heavy metals, lead can cause disease by Peripheral neuropathy is seen in the form of wrist and foot
affecting different organs through multiple mechanisms. drop. Gastrointestinal symptoms include metallic taste,
After binding to sulfhydryl groups, it affects various enzyme abdominal pain and loss of appetite, weight loss, and
proteins and receptors. On the other hand, lead is chemically constipation.
similar to the divalent cations calcium, magnesium, and zinc. Measuring BLL is one of the ways to diagnose poisoning.
It interferes with numerous metabolic pathways mediated by According to the report published by the Center for Disease
calcium and perhaps magnesium and zinc, particularly in Control and Prevention (CDC), BLL more than 5 micrograms
mitochondria and messenger systems that regulate cellular per deciliter is considered toxic [9].
energy metabolism. It also causes DNA methylation and Considering that abdominal pain is one of the most
mitogenic and carcinogenic effects in mammals by affecting important and common reasons for visiting medical centers
nucleic acids through unknown mechanisms. Lead causes and opium consumption is highly prevalent in Iran, in this
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study, the relationship between BLL and the possibility of
lead poisoning in non-traumatic abdominal pain patients was
investigated. It has been studied in two different groups;
without exposure to lead (control) and the group with
exposure to lead (case).

METHODS

In this prospective case-control study, 120 patients with
non-traumatic abdominal pain referred to Besat Hospital in
Hamadan, Iran during March 2018 to December 2019 were
included in the study. They were divided into two groups:
control group (without exposure to lead) and case group (with
exposure to lead) and BLL was measured in both groups. The
exposure group included all patients, who had the possibility
of contact with lead due to their jobs, such as building and car
painters, battery makers, soldiers, radiator makers, potters
and opium users.

The sample size was obtained using the following formula
at a significance level of 5%, a power of 90%, and the average
data and standard deviation of the BLL in healthy people and
oral opium addicts. According to the study [10], 60 patients
in each group were enrolled in the study.

a.=0.05 u2=6.05
B.=10% S1=1.83
pl=11.75 $2=6.06
n.= 120
2 2 2
(Zy-ay, + 1) (57 +52)
n=
(Ul_Uz)Z
The inclusion criteria included obtaining informed
consent, non-traumatic abdominal pain, history of

occupational and non-occupational exposure to lead in the
case group, and exclusion criteria included traumatic patients
and lack of informed consent. Accordingly, after meeting the
conditions for entering the study, the demographic data were
obtained and blood samples were collected and stored for
BLL measurement.

Laboratory Methods:

For each case with abdominal pain, who was exposed to
lead, one patient with abdominal pain symptoms without
exposure, who were matched in terms of age and gender were
selected as the control group. In both groups, 1 ml of the
patient's blood sample prepared with heparin was kept at
minus 20 degrees Celsius until analysis. Before conducting
the test, all the tools used in each step of the work were placed
in 5% nitric acid for 48 hours and thoroughly washed with
distilled water. Elisa method was used to determine BLL:

Wash Solution: Contains 0.0001% Triton X-100 in
deionized water, filled in a sampler wash bottle.

Matrix modifier solution: prepared from 0.5% Triton X-
100 and 2% ammonium dihydrogen phosphate solution in
100 ml of nitric acid with a concentration of 2% (Merck,
Supra-Pure) in an LDPE bottle.

The standard sample contains 1mg/L lead stock in 1%
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nitric acid solution (Merck, Supra-Pure). Secondary
standards included 25, 50, 100, 200, and 300 mg/L Pb from a
1 mg/L stock in 50 mL plastic flasks.

Calibration standard: 0.25, 0.5, 1, 2 and 3 ug/dl: by
pipetting 100 uL of each of the secondary solutions in a 1/2
plastic sampler and diluting them all by adding 900uL of the
matrix solution adjusted and mixing them with a micropipette
tip. Calibrate the blank in the same way using 1% HNO3
solution.

Sample solution: taking 100uL of each of the blood
samples in a 1.2 mL plastic container and diluting it with
900uL of the adjusted matrix solution and then mixing it.

Analysis was performed using atomic absorption
spectrophotometry with a PinAAcle TM 900T device using
automatic color spectrum and furnace technique with THGA
graphite tubes [11].

Statistical Analysis:

After collecting data, they were analyzed with SPSS-16
software. In order to compare the mean BLL in both control
and case groups by non-parametric Mann-Whitney test,
comparing BLL and abdominal pain between two groups by
Fisher's exact test, correlation between BLL and age by
Spearman's correlation coefficient and comparing BLL
Kruskal-Wallis test for blood in opium addicts was performed
based on the method of consumption. All analyses were
performed at the 95% confidence level and a significance
level of less than 0.05 was considered.

RESULTS

In this study, 120 patients, who referred to the hospital
with non-traumatic abdominal pain, were divided into two
groups of 60 patients. The first group (control) included
patients, who had no history of exposure to lead compounds,
and the second group (case) included patients, who had a
history of possible exposure to lead. The demographic data of
the patients is shown in Table. 1.

The average total BLL in male and female of both groups
was 1.36 £ 2.24 and 1.36 + 2.61 pg/dL, respectively.
According to the Mann-Whitney test, there was no
statistically significant difference between the BLL and
gender (p=0.787).

Table 1. Demographic data of patients in both groups

Total Con’t\zo(lo/g)roup Ca,s\le(%/zc))up N (%)
Sex
Male 28(23.3) 46(38.3) 74(61.7)
Female 32(26.7) 14(11.7) 46(38.3)
Symptoms

Nausea &Vomiting 42(35) 42(35) 84(70)
Constipation 8(6.7) 34(28.3) 42(35)
Frequency 12(10) 8(6.7) 20(16.7)
Weakness 3(2.5) 4(3.3) 7(5.8)
Fever 2(1.6) 3(2.5) 5(4.1)




The average age of the patients in the two groups was
48.76 = 17.12 years and the minimum age was 14 and the
maximum was 80 years. BLL was higher in the elderly than
in the young. Based on Spearman's correlation coefficient,
there was no statistically significant relationship between age
and BLL between the two groups (p=0.450).

Of the 60 patients in the case group, 59 patients had a
history of opium use and one was a building painter, whose
average BLL was 1.63 £ 0.4 and 0.3 £+ 0 pg/dL, respectively.
Methods of exposure to lead in the case group are shown in
Table 2.

Table 2. Routes of lead consumption in case group

Routes N (%) BLL(ng/dL) Pvalue
Inhalation 31(51.7) 1.25+2.46
Oral 15(25) 2.44 + 3.65 0.298
Inhalation+Oral 14(23.3) 150+ 3.44
Table 3. Frequency distribution of BLL in both groups
Control group Case group
N (%) N (%) Pvalue
Normal 59(49.2) 55(45.8)
0.207
Abnormal 1(0.8) 5(4.2)

Based on the findings of Table 2 and using the Kruskal-
Wallis statistical test, no statistically significant difference
was observed between BLL and the method of exposure to
lead in the case group (p=0.298).

The minimum BLL was 1 pg/dL and the maximum was
13.90 pg/dL. The average BLL in the control group was 0.67
+ 1.38 pg/dL and in the case group was 1.61 £+ 3.02 ug/dL,
which was statistically different between the two groups
(p<0.001).

One patient from the control group and five patients from
the case group had BLL higher than normal. According to
Fisher's exact test, there was no statistically significant
difference between abdominal pain and BLL in two groups
(p = 207) (Table 3).

DISCUSSION

Among the clinical symptoms, abdominal pain is almost
the most common symptom that causes patients to refer to
medical centers. Several reasons, whether medical or
surgical, can cause abdominal pain. One of the causes for this
can be lead poisoning.

Considering the high prevalence of opium consumption in
Iran and the possibility of adding impurities such as lead to
gain more profit, the possibility of lead poisoning, especially
in people with a history of opium addiction, should always
be considered [12].

Based on the analyses performed on opium samples,
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different amounts of lead have been observed in them. The
long-term consumption of which can cause lead poisoning
and complications [7, 13, 14]. According to the Center for
Disease Control and Prevention (CDC), there is no safe level
of lead in the blood, so the presence of any level of lead in
the blood can cause various harms [15].

In lead poisoning, various gastrointestinal symptoms,
anemia, and neuropathy occur, which are sometimes non-
specific and may lead to a lot of overlap in diagnosis. Failure
to diagnose and treat on time can cause irreparable and
irreversible injuries. In patients with a history of opium
addiction, who present with abdominal pain, failure to
diagnose lead poisoning may lead to unnecessary medical
procedures and even surgery.

In the present study, which evaluated patients with
abdominal pain, despite the fact that the average BLL in the
exposed group with lead was significantly higher than that in
the non-exposed group, a small number of patients had BLL
higher than normal range. In the exposed and non-exposed
groups, there was no significant relationship between age and
BLL, but in both groups, the total correlation between BLL
and age was significant and also the BLL increased with age.
There was no statistically significant relationship between
BLL and gender and the method of lead exposure.
Considering the obtained results, lead poisoning should
always be considered as a differential diagnosis in patients
with abdominal pain.

The average age and male to female ratio in this study was
similar to the other studies [16, 17]. Due to the tendency of
most Iranians to consume traditional drugs, opium
consumption is more common and is widely seen, especially
in men and middle-aged people.

Based on the findings of this research, in the case group,
BLL was higher in elderly patients than in young patients, so
the possibility of lead poisoning is higher in this group.
Despite the higher consumption of opium among the elderly
[18, 19], currently young people are more inclined to use
industrial drugs such as amphetamine compounds and its
derivatives and marijuana [20].

The average BLL in the present study in both groups was
lower than the findings of the other studies that specifically
examined the BLL of opium addicts [21, 22]. However, it
was consistent with other studies [10, 23].

In the present study, as in other studies conducted on
opium users, the most common symptoms were abdominal
pain, nausea, and constipation [21, 23, 24]. Considering that
in lead poisoning, in addition to abdominal pain, there are
other accompanying symptoms, including the mentioned
symptoms, while investigating other causes of abdominal
pain; lead poisoning should always be considered, especially
in patients with lead exposure.

As in other studies, in the patients, who were likely to be
exposed to lead (case group), most of them were opium users
and the most common method of consumption was inhalation.
The BLL in oral opium users was higher than inhalers [10, 22].

CONCLUSION

The results of this study showed that although statistically
significant difference was not observed between BLL and
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abdominal pain, due to the high prevalence of opium
consumption in Iran and the possibility of lead poisoning,
emergency physicians should be aware of this complication
and consider lead poisoning, especially in opium users
presenting with abdominal pain.

LIMITATION

In the current study, the final causes of abdominal pain
were not determined. Therefore, to investigate the
relationship between abdominal pain and lead poisoning, this
issue should be considered in future studies.
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