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Abstract
Introduction: Drug abuse and its complications are the health-social problems in Middle East countries like
Iran. Smugglers may add lead to the drugs when it is produced, to increase its weight.
Objectives: The main purpose of current study is to investigate the relationship of serum lead level with
abdominal pain in the patients consuming oral opium.
Patients and Methods: In this cross-sectional study, 122 patients consuming oral opium presented with
abdominal pain referring to three university hospitals (2016) were investigated. Serum lead levels were
measured in all of the subjects. Using the checklist, the patients’ information including demographic data
and other information were collected.
Results: Average age of patients was 13 ± 49.25 years (98 percent were males). The average serum lead
level in oral opium users with abdominal pain complaint was 87.49 ± 32.27 mg/dL. In our patients, 3.3%
had mild toxicity (25 to 45 mg/dL), and 29.5% of individuals were at moderate toxicity level (45-69 mg/dL).
Accordingly, 39.3% of patients had severe lead toxicity (70-100 mg/dL). Moreover, in 27.9% of subjects, the
lead level was over 100 mg/dL, which was at the severe poisoning level. The most common symptom with
abdominal pain was constipation in 72% and anorexia in 53% of individuals.
Conclusion: Our results indicated the high level of serum lead in addicts of oral opium in our study population.
Thus, screening the serum lead level in drug addicts is useful for preventing opium complications.

Introduction
Lead is a heavy metal that is found in nature,
and can cause chronic or acute poisoning.
Contact with lead through ingestion,
inhalation, or skin contact can cause
poisoning. Clinical manifestations of nonspecific lead poisoning include non-specific
abdominal pain, constipation, irritability,
muscle aches, headache, anorexia, sexual
desire loss and disturbance of concentration
(1,2). Non-specific abdominal pain in these
cases can be confused with cholecystitis,
pancreatitis, and acute abdomen. In
these cases, gastrointestinal examinations
and even unnecessary surgeries may be
conducted (3-8). In recent years, there
have been numerous reports of lead-related
poisoning in opium addicts. Drug abuse
and its complications are the health-social
problem in Middle-East countries like Iran
(9). In addition, presence of non-specific
symptoms in the drug addicts mimics the
symptoms of lead poisoning. On the other
hand, prevalence of various symptoms
including mental diseases or symptoms
that imitate diseases such as cholecystitis,

pancreatitis, and non-specific abdominal
pains are high in drug addicts (10-15). Most
of patients with the symptoms related to lead
poisoning who referred to the hospitals were
consumers of oral opium. Addition of the
lead to opium causes acute lead poisoning.
It causes increasing of complications and
even mortality, and also creates irreparable
injuries. It seems that implementation of a
purposeful care plan can significantly reduce
mental burden and the subsequent problems
and complications of this phenomenon (16).
Objectives
Considering high prevalence of oral opium
usage among Iranians, the current research
was designed and conducted to investigate
the relationship between serum lead level
in patients consuming oral opium with
abdominal pain referring to our three
hospitals.
Patients and Methods
Study design
In this cross-sectional study, 122 patients
consuming oral opium with abdominal pain
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referring to Rasoule-Akram, Firoozgar, Hafte-Tir and
Baharloo hospitals (2016) were investigated. Serum lead
levels were measured in all of them. Using the checklist,
the patients’ information including demographic data,
health status, and life style were collected too. The
individuals who work in battery-making factories, or jobs
such as soldering, wiring, potting, ammunition, radiating,
and painting were excluded.
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Figure 1. Serum lead level in patients consuming oral opium referring
with abdominal pain

72% and then anorexia with 53% of subjects. Duration of
consumption of oral opium in patients ranged from one to
over five years.
Average plasma hemoglobin in patients using oral opium
with abdominal pain was 10.94±1.957 g/dL. Minimum
hemoglobin in these patients was 7 g/dL and maximum
level was 18.70 g/dL. Range of hemoglobin in different
serum lead levels in patients using oral opium referring
with abdominal pain is shown in Figure 2.
Average hematocrit in patients using oral opium with
abdominal pain was 33.19 ±5.414%. The minimum level of
hematocrit in patients was 22.50 % and its maximum level
was 54.20%. The average MCV in patients using oral opium
with abdominal pain was 81.91 ±8.979 fl. Accordingly the
average SGPT in patients using oral opium with abdominal
pain was 49.76 U/L. Minimum level of SGPT in these
patients was 5.00 U/L and its maximum level was 324.00
U/L. The range of SGPT in different serum lead levels in
patients using oral opium referring with abdominal pain
is shown in Figure 3. Average WBC in patients using oral
opium referring with abdominal pain was 10.24±3.395
×103/µL, while, the average PLT was 268.4×103/µl.
Additionally, the average BUN was 18.239±33.83 mg/dL,
and average SGOT was 43.47±42.372 U/L.

Ethical issues
Human rights were respected in accordance with the
Helsinki Declaration 1975, as revised in 1983. The ethical
committee of Iran University of Medical Sciences (Ethical
Code; IR.IUMS.FMD.REC1396.9411307035) approved the
study. The informed consent was taken from the patients
as well as from parents and first relatives. Additionally, this
paper was extracted from the residential thesis of Zeinab
Neghabi with number 4965 in Iran University of Medical
Sciences.
Statistical analysis
The data were analyzed by IBM SPSS 23 statistical package
(SPSS Inc, Chicago, and IL.USA). For data analysis, central
indices and dispersion indices were used. Tables and charts
were used to show the results.
Results
Average age of patients was 49.25 ± 13 years, (98% were
males and 2% were females). The average of serum lead
level in oral opium users with abdominal pain was 87.49
± 32.27 mg/dL. The minimum serum lead level in these
patients was 26 mg/dL and the maximum level was 182
mg/dL. The level of lead in oral opium were as follows;
0.0% of them were below 25 mg/dL (non-toxic), 3.3% had
mild toxicity (25 to 45 mg/dL). In 29.5% of participants,
the lead level was at moderate toxicity level (45-69 mg/
dL), while 39.3% of patients had a severe toxicity (70100 mg/dL). Finally, in 27.9% of subjects, the serum lead
concentration was over 100 mg/dL, which was at the severe
poisoning level. Figure 1 indicates serum lead level in
patients consuming oral opium referring with abdominal
pain. The symptoms observed in the patients included
decreased appetite, constipation, nausea and vomiting,
anemia, weight loss, gum involvement, foot swelling, and
joint pain, with the highest frequency of constipation of
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In a cross-sectional study on 122 patients consuming oral opium
presented with abdominal pain, we found, high levels of serum
lead level. The most common symptom with abdominal pain was
constipation in 72% and anorexia in 53% of individuals. Findings
of the current study suggested that high concentration of serum
lead in the oral opium addicts in the population under our study.
In addition, our study supports the diagnosis of lead poisoning
as the justifying factor for the symptoms in the addict patients
referring with non-specific symptoms including abdominal colic,
nausea, vomiting, weight loss, anemia, and neuropathy.

Figure 2. Range of Hb in different serum lead levels in patients using oral
opium referring with abdominal pain.
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and inhalation of drug abuse. In the physical examination,
jaundice and pale mucus were seen and in the mouth
examination, the black pigmentation was seen in the
margin of the gum. Lymphadenopathy was not observed.
In the gastrointestinal tract examination using endoscopic
method, the upper gastrointestinal tract was reported as
normal. In the tests, hepatic aminotransferases increased,
but alkaline phosphatase was normal. Indirect bilirubin
also increased. In the blood tests, non-immune anemia,
hemolytic anemia was reported and direct and indirect
coombs were negative. The patient also had a history of
smoking and oral drugs abuse from about six years before
admission. Serum lead level was 350 mg/dL level, which
considered very high level. At the same time, the lead level
in the abused drugs was also reported to be high. The
patient was treated with calcium British anti-lewisite (BAL)
and calcium disodium EDTA (ethylenediaminetetraacetic
acid), while the symptoms were improved with gradual
reduction of the serum lead level. Similar cases of the
disease due to consumption of oral opium containing
lead have been reported in Iran (10). As reported by the
study of Salehi et al (11), drug abuse and its complications
are one of the health-social problems in the Middle-East
countries including Iran. Smugglers may add lead to the
drugs when it is produced, for increasing its weight. In
addition, presence of non-specific symptoms in the drug
addicts mimics the symptoms of lead poisoning. There are
limited numbers of reports for lead poisoning resulting
from drug abuse. However, in the area of available medical
resources, this is the first study that compares serum lead
level in the drug addicts and healthy individuals.
The previous study conducted in the addiction treatment
center of Moradi hospital of Rafsanjan University of
Medical Sciences (2007-2008). Serum lead level was
investigated in 44 samples in case and control groups with
average age of 6.7±38.8 years. The case group included
individuals (n=22) that consumed oral opium. The control
group (n=22) was homogenized regarding age and gender
with the case group considering the exclusion criteria. The
difference between two groups was statistically significant
(P < 0.001). This study showed no significant relationship
between the duration of abuse and the serum lead level.
Salehi et al found a significant increase in serum lead level
in drug addicts compared to control group. Therefore,
screening of serum lead concentrations in drug addicts,
especially with non-specific complaints is useful (11). The
study by Wolf et al showed that abused drugs are potential
sources for the lead poisoning. In their study, blood lead
levels in the patients’ group were higher than those in the
case group. In addition, there was an association between
blood lead levels in the addict patients and the level of
abused drugs. Both groups were homogenized, and the only
difference was oral opium usage. Therefore, increase in
blood lead levels in the case group can be result of the drug
polluted with the lead. Almost 40 percent of the patients
had toxic level of lead and the serum lead level in the

Figure 3. Range of SGPT in different serum lead levels in patients using
oral opium referring with abdominal pain.

Discussion
Poisoning with lead has been recognized thousands of years
ago, and it still exists. The lead is one of the heavy metals that
can act as a chronic or acute toxic factor. The non-organic
lead is absorbed from the lungs and the gastrointestinal
tract, and accumulates in the blood, soft tissue, and bone.
Clinical symptoms of poisoning with lead completely vary
from the individual to the individual. Poisoning with lead
influences central and peripheral nervous systems, kidney
function, vascular system and digestive system, causing
anemia, kidney damage, and neuropathy and digestive
tract symptoms (17). In cases of moderate and chronic
exposure, most of the symptoms of central nervous system
involvement and symptoms associated with nephropathy
are observed (18). In adults, elevated serum lead level
is mainly due to occupational exposure (19). Due to
increased knowledge in the working environments over
recent years, occupational poisoning with lead has been
increased globally, since a new form of non-occupational
poisoning has been emerged (20). Hence, a new type of
poisoning with lead due to using opium polluted with
the lead is gradually emerging in our region (21). Drug
abuse and its adverse effects are among the major health
problems in the Middle-East countries including Iran. The
addiction pattern is changing toward high-risk methods
and materials. The drug suppliers and users may add
lead for increasing the weight for opportunistic reasons
during the drug preparation process. Several pathological
findings such as abdominal pain, neuropathy, and anemia
have been reported in opiate addicts. Such findings could
indicate lead poisoning in these individuals, suggesting
the importance of screening in these individuals for lead
potential poisoning. According to the significant difference
in the average level of serum lead in the populations of
different regions, there is a need for such studies in our
region (22). A recent case report by Fatemi et al (10),
discussed a 25-year old man referred with abdominal pain,
progressive nausea and vomiting from about two months
before refereeing with 7 kg of weight loss. The patient also
complained about generalized bone pain, especially lumbar
and jaundice in eyes. The patient had a long history of oral
Journal of Preventive Epidemiology
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participants was higher than 25 µg/dL (13). Additionally,
the study by Anderson et al showed high blood lead levels
can justify the clinical findings of drug addicts. They
suggested, screening of serum lead concentrations in drug
addicts, especially with non-specific complaints, is useful
(15).
In our study, all patients with abdominal pain had serum
lead level higher than 25 µg/dL (toxic level) in 100% of
the patients. We found no significant relationship between
hemoglobin range with different lead levels in the patients
using oral opium referring with the abdominal pain (P
= 0.415). There was no significant relationship between
hematocrit range with different lead levels in the patients
using oral opium referring with the abdominal pain (P
= 0.096). There was no significant relationship between
MCV range with different lead levels in the patients using
oral opium referring with the abdominal pain (P = 0.592).
There was no significant relationship between SGPT range
with different lead levels in the patients using oral opium
referring with the abdominal pain (P = 0.755). There was
also no significant relationship between duration of drug
abuse at different lead levels in the patients using oral
opium referring with the abdominal pain (P = 0.103).
Moreover, a significant relationship between quantity of
drug abuse with different lead levels in patients using oral
opium referring with the abdominal pain was seen (P =
0.010).

supervised the project. NZ and HA wrote the paper. All authors edited
and revised the final manuscript and accepted its publication.
Conflicts of interest
The authors declared no competing interests.
Funding/Support
The authors declare that there is no source of funding for the research
reported.
References
1.
Lustberg M, Silbergeld E. Serum lead levels and mortality. Arch
Intern Med. 2002;162:2443.
2.
US Department of Health and Human Services. Agency for Toxic
Substances and Disease Registry. Toxicological Profile for Lead.
Atlanta: GA, Public Health Service; 2011: 587.
3.
Lin, JL, Lin-Tan, DT, Hsu, KH, Yu, CC. Environmental lead
exposure and progression of chronic renal diseases in patients
without diabetes. N Engl J Med. 2003;348:277.
4.
Canfield, RL, Henderson, CR Jr, Cory-Slechta, DA, Cox
C. Intellectual Impairment in Children with Blood Lead
Concentrations below 10 microg per deciliter. N Engl J Med.
2003;348:1517.
5.
Childhood lead poisoning from commercially manufactured
French ceramic dinnerware--New York City, 2003. MMWR Morb
Mortal Wkly Rep. 2004;53:584.
6.
Saper, RB, Kales, SN, Paquin, J. Heavy metal content of ayurvedic
herbal medicine products. JAMA. 2004; 292:2868.
7.
Roscoe RJ, Ball W, Curran JJ. Adult blood lead epidemiology and
surveillance--United States, 1998-2001. MMWR Surveill Summ.
2002;51:1.
8.
Adult Blood Lead Epidemiology and Surveillance - United States,
2002. MMWR Morb Mortal Wkly Rep. 2004; 53:578.
9.
Momtazi S. Family and addiction. Zanjan: Mahdis; 2003;1-5.
10. Fatemi SR, Jafarzadeh F, Maserratm E, Zali MR. A Report on a
sever acute lead poisoning for an inhalant and oral drug addict.
Journal of Medical Council of Iran. 2009;27:117-20.
11. Salehi H, Sayyadi Anari AR, Zare R, Soltan Poor N, Hossin Poor,
A. Comparing Serum lead level in oral drug-dependent men with
healthy people. Arch Iran Med 2009;12:555-8.
12. Morgan, BW, Barnes, L, Parramore, CS, Kaufmann, RB. Elevated
serum lead levels associated with the consumption of moonshine
among emergency department patients in Atlanta, Georgia. Ann
Emerg Med. 2003;42:351
13. Wolf C, Binder R, Barth A, Konnaris C, Rudiger HW. Chronic
anemia and abdominal pain as a sequela of lead poisoning. Dtsch
Med Wochenschr. 2001;126:556-8.
14. Dequanter D, Lefebvre JC, Takieddine M, Belva P, Vaneukem P.
An acute pseudo-cholecystitis. Rev Med Brux. 2001;22:439-41.
15. Anderson NR, Gama R, Kapadia S. Herbal remedy poisoning
presenting with acute abdomen and raised urine porphyrins. Ann
Clin Biochem. 2001;38:408-10.
16. Beattie AD, Briggs JD, Canavan JS, Doyle D, Mullin PJ, Watson
AA. Acute lead poisoning: five cases resulting from self-injection
of lead and opium. Q J Med. 1975;44:275-84.
17. Masoodi M, Zali MR, Ehsani-Ardakani MJ, Mohammad-Alizadeh
AH, Aiassofi K, Aghazadeh R, et al. Abdominal pain due to leadcontaminated opium: a new source of inorganic lead poisoning in
Iran. Arch Iran Med. 2006;9:72-75
18. Lochitch G. Perspectives on lead toxicity. Clin Biochem. 1993;
26:371-381.
19. U.S. Department of Health and Human Services. Agency for Toxic
Substances and Disease Registry. Toxicological Profile for Lead.
U.S.: Public Health Service; 1999. p. 587.
20. Tandon SK, Chatterjee M, Bhargava A, Shukla V, Bihari V. Lead
poisoning in Indian silver refiners. Sci Total Environ. 2001;
281:177-82.
21. Choy KD, Lee HS, Tan CH. Blood lead monitoring in a decorative
ceramic tiles factory in Singapore. Singapore Med J. 2004;
45:176-9.
22. Shiri R, Ansari M, Ranta M, Falah-Hassani K. Lead poisoning and
recurrent abdominal pain. Ind Health 2007;45:494-6.

Conclusion
Findings of the current study suggested that high
concentration of serum lead in the oral opium addicts in
the population under our study. In addition, our study
supports the diagnosis of lead poisoning as the justifying
factor for the symptoms in the addict patients referring
with non-specific symptoms including abdominal colic,
nausea, vomiting, weight loss, anemia, and neuropathy.
Recommendation
Considering that the lead poisoning costs and outcomes
can be reduced by reduction and elimination of exposure
resource and early diagnosis of high serum lead level, the
clinicians of primary care should play an active role in
prevention and early diagnosis of patients exposed to the
recognized exposure with the lead.
Limitations of the study
Non-cooperation of patients for participation in the study
and data collection.
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