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1  |  INTRODUCTION

In recent years, lead poisoning caused by consuming 
opium contaminated with lead has become a significant 
public health issue in Iran.1 Lead (Pb) is widely used and 
present in the human environment as a result of its ben-
eficial properties. Lead is a bluish- gray metal with a high 
poisonous level. It is a well- known metal with several in-
dustrial applications due to its low melting point, density, 
and resistance to corrosion. It can lead to both acute and 
chronic poisoning in individuals.2,3

Like other heavy metals, lead has an effect on a num-
ber of organ systems. Abdominal colic pain, loss of appe-
tite, constipation, myalgia, a diminished libido, agitation, 
irritability, convulsions, and anemia are non- specific 
clinical symptoms of lead poisoning.4 Abdominal pain 
from lead poisoning may be mistaken for acute abdom-
inal pain.5 Examples of lead poisoning in the industry 

or environment include opium and its derivatives, con-
taminated soil, contaminated food, industrial emissions, 
and car exhaust.6 Factors such as physical inactivity, high 
serum lipids or cholesterol, HTN, family history of isch-
emic heart disease (IHD), obesity, smoking, and gender 
are the main risk factors for IHD.

Ischemic heart disease has also been associated with 
environmental pollution and occupational exposure to 
heavy metals such as lead, arsenic, mercury, and cobalt. 
Lead is utilized mostly in several industrial processes.7 
The production and recycling of batteries for the automo-
bile industry is one of the main applications of lead. Lead 
exposure is not only common for workers in battery man-
ufacturing facilities but can also occur via ingestion, inha-
lation, or, rarely, direct skin contact. The negative effects 
of lead can be seen in all of the organ systems of the body, 
such as the neurological system, cardiovascular, skeletal, 
renal, hematopoietic, and reproductive systems.7

Received: 13 July 2022 | Revised: 18 October 2022 | Accepted: 5 December 2022

DOI: 10.1002/ccr3.6774  

C A S E  R E P O R T

Lead poisoning with unusual manifestations in an 
opium- addicted man

Mohammad Abedi Samakoosh1 |   Ali Sharifpour2,3 |   Mostafa Soleymani3 |   
Zakaria Zakariaei3,4

1Department of Internal Medicine, Ghaem Shahr Razi Hospital, Mazandaran University of Medical Sciences, Sari, Iran
2Pulmonary and Critical Care Division, Imam Khomeini Hospital, Mazandaran University of Medical Sciences, Sari, Iran
3Iranian National Registry Center for Lophomoniasis and Toxoplasmosis, Mazandaran University of Medical Sciences, Sari, Iran
4Toxicology and Forensic Medicine Division, Mazandaran Registry Center for Opioids Poisoning, Antimicrobial Resistance Research Center, Imam 
Khomeini Hospital, Mazandaran University of Medical Sciences, Sari, Iran

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any 
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Correspondence
Zakaria Zakariaei, Toxicology 
and Forensic Medicine Division, 
Mazandaran Registry Center for 
Opioids Poisoning, Antimicrobial 
Resistance Research Center, Imam 
Khomeini Hospital, Mazandaran 
University of Medical Sciences, Sari 
48166- 33131, Iran.
Email: ali.zakariaei@yahoo.com

Abstract
One of the contributing causes of hypertension or exacerbation of ischemic heart 
disease (IHD) has been suggested to be environmental pollution and occupa-
tional exposure to particular metals, such as lead. Here, we describe a 43- year- old 
man with a history of oral opium with symptoms of IHD due to chest pain.
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Lead exposure has been associated with hearing loss 
and dental damage.8,9 Also, the risk of atherosclerotic 
cardiovascular disease and HTN may increase signifi-
cantly.10,11 Herein, we present a 43- year- old man with a 
history of oral opium who was admitted to the cardiac 
care unit (CCU) with symptoms of epigastric pain, sweat-
ing, nausea, and vomiting with a primary diagnosis of 
IHD and was treated with a chelator for lead poisoning.

2  |  CASE PRESENTATION

In May 2022, a 43- year- old man with a history of ingesting 
opium orally for 20 years was referred to an emergency de-
partment (ED) in northern Iran with symptoms of epigas-
tric pain, sweating, weakness, and fatigue. Around 3 months 
ago, the patient experienced intermittent abdominal pain. 
The colic- like abdominal pain would exacerbate in the even-
ing and would radiate to the back. The patient also reported 
weight loss and experiencing nausea, vomiting, constipa-
tion, and decreased appetite. He mentioned that he def-
ecates once a week and has difficult bowel movements.

On examination, the sclera was not icteric, the con-
junctiva was pale and anemic, and auscultation of the 
heart and lungs was normal. The abdomen was firm 
with generalized tenderness. The blood pressure (BP) is 
150/100 mmHg, the heart rate (HR) is 98 beats/min, the 
respiratory rate (RR) is 18 breaths/min, and the body tem-
perature is 36.8°C.

Abdominal and pelvic ultrasounds were normal. The 
abdomen radiography and chest X- ray performed with 
Vesipak solution did not show any abnormalities except 
abundant feces with an opaque substance in the colon 
(Figure  1A,B). Also, in the performed electrocardiogra-
phy (ECG), there is a slight ST depression in leads 2, 3, 
and aVF (Figure 2). The results of his laboratory findings 
are shown in the Table  1. Due to high troponin (cTnI), 
cardiac counseling was requested immediately. In echo-
cardiography, the ejection fraction (EF) was 40%. The 

patient was admitted to the CCU ward. He was consulted 
for toxicology, gastroenterology, and surgery. A gastroin-
testinal endoscopy was shown to be normal. The patient's 
oral opium was discontinued. Treatment with drugs such 
as pentaprazole 40 mg daily, ondansetron 4  mg twice a 
day (BID), aspirin 80 mg daily, enoxaparin 40 mg daily, 
and morphine sulfate was started. Also, methadone was 
started at a dose of 25 mg BID to control withdrawal symp-
toms, and lactulose syrup 10 ml three times a day (TDS) 
was administered. The fecal impaction improved by per-
forming a 200 cc glycerin enema with normal saline, and 
the patient's abdominal pain was completely improved.

A request for blood lead levels (BLL) was made due to 
colic abdominal pain, anemia (microcytic- hypochromic), 
and the consumption of oral opium with suspicion of lead 
poisoning. The BLL was 87.6 μg/dl. The diagnosis of lead 
poisoning was confirmed, and treatment was performed 
with chelation therapy such as deep intramuscular injec-
tion (IM) of British Anti- Lewisite (BAL) at a dosage of 
4 mg/kg (200 mg TDS for 5 days) has also been begun for 
lead poisoning. After 4 h, a continuous slow intravenous 
infusion (IV) of calcium disodium edentate (CaNa2EDTA) 
with a dosage of 30 mg/kg (200 mg four times a day for 
7 days) was started. Following that, oral succimer was 
begun at a rate of 10 mg/kg every 8 h for 5 days, then every 
12 h for 14 days.

Following treatment, BLL was reduced to less than 35 μg/
dl and hemoglobin (HB) was increased to 11.5 g/dl. There 
was no fecal or urinary incontinence, and the patient's gas-
trointestinal symptoms had improved significantly, with all 
para- clinical results being normal. Finally, the patient was 
discharged from the hospital in good general condition.

Written informed consent was obtained from the pa-
tient for the publication of this report. This report was ap-
proved by the Mazandaran University of Medical Science 
Ethics Committee (NO: IR.MAZUMS.REC.1399.7850) 
and was carried out in accordance with the Helsinki 
Declaration Principles. Also, CARE guidelines and meth-
odology were followed in this study.

F I G U R E  1  (A) Normal chest X- 
ray, (B) Abdominal x- ray showed fecal 
impaction in the colon with red arrow.

(A) (B)
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3  |  DISCUSSION

Acute lead poisoning occurs with gastrointestinal symp-
toms, cognitive disorders, and emotional disorders, 
but chronic poisoning causes fatigue, weakness, de-
creased brain and cognitive function, motor impairment, 

psychiatric disorders, and, in some cases, a decrease in 
nerve conduction velocity.12 Experimental animals ex-
posed to both acute and chronic lead poisoning developed 
HTN, dyslipidemia, atherosclerosis, and vascular and car-
diac problems.13 In human autopsy studies, lead exposure 
was associated with atherosclerotic plaques in the aorta.14 
Elevated blood or bone lead levels in humans have been 
associated with increases in cardiovascular mortality.15

Individuals with preexisting chronic kidney disease 
(CKD), HTN, or diabetes mellitus are more likely to develop 
lead nephropathy.16 In addition, it has been shown that a sig-
nificant number of patients with essential HTN, CKD with 
unknown etiology, and renal impairment without a history 
of observable lead exposure have increased lead burdens.17,18

In our patient, immediately after receiving the test re-
sult of high serum lead level, oral opium consumption 
was discontinued, and induction of defecation was done 
with the onset of glycerin enema and lactulose syrup, as 
well as with chelation therapy. Fortunately, the patient's 
symptoms improved.

In research conducted on 497 male workers at a battery 
recycling center, Ghiasvand et al. showed an association be-
tween blood lead levels (BLLs) and IHD risk factors such as 
HTN, hyperlipidemia, and hyperglycemia. For 281 partici-
pants, the mean BLL was >40 μg/dl, ≤40 μg for 216 subjects, 
and the mean BLL was 43.3 μg/dl. This study revealed no 
correlation between TG, fasting blood sugar (FBS), or FBS 
and high BLL or diastolic blood pressure (DBP). The public 
health burden of IHD is likely to be reduced by focusing on 
health- protective measures, individual behavioral changes, 
and frequent periodic medical assessment with an empha-
sis on DBP in lead- exposed workers.19 A recent systematic 
study by Navas- Asin et al. found a correlation between pro-
longed lead exposure and high blood pressure. In addition, 
a limited number of studies have reported a relationship 
between lead exposure and cardiovascular events in the 
general population, such as coronary artery disease (CAD), 
stroke, and peripheral arterial disease.20

The significant correlation between long- term lead ex-
posure and HTN has been conclusively shown by several 
studies in experimental animals. In animals with normal 

F I G U R E  2  Slight ST depression in 
leads 2, 3, and aVF.

T A B L E  1  Baseline laboratory results

Parameter Value
Reference 
value Unit

Na 131 135– 145 mEq/L
K 3.5 3.5– 5 mEq/L
BUN 21 13– 43 mg/dl
Cr 1.4 0.6– 1.2 mg/dl
LDH 613 100– 190 U/L
CPK 3145 24– 195 U/L
CPKMB 85 – U/L
TG 71 <150 mg/dl
Chol total 146 <200 mg/dl
FBS 92 70– 110 mg/dl
Amylase 33 80– 86 U/L
Lipase 25 Up to 60 U/L
AST 111 10– 40 U/L
ALT 50 ˂45 U/L
ALP 173 80– 306 U/L
Bil total 1.5 0.3– 1.2 mg/dl
Bil direct 0.6 <0.3 mg/dl
Hb 9.4 12– 16 gr/dl
Hct 29 36– 48 %
MCV 82 80– 96 Fl
HDL 52 >40 mg/dl
LDL 83 <100 mg/dl
Lead 87.6 <10 μg/dl
Troponin(cTnI) 5606 <0.04 ng/ml

Abbreviations: ALP, alkaline phosphatase; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase; Bil, bilirubine; BUN, blood urea nitrogen; 
Chol, cholesterol; CPK, creatine phosphokinase; Cr, creatinine; Hct, 
hematocrit; HDL, high- density lipoprotein; LDH, lactate dehydrogenase; 
LDL = low- density lipoprotein; MCV = mean corpuscular volume; Retic, 
reticulocyte; TG, triglycerides.
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genetic structure, prolonged exposure to low levels of lead 
leads to chronic HTN. The mechanisms of lead- induced 
HTN have been the subject of several studies. These causes 
include oxidative stress, a dysfunctional nitric oxide (NO) 
system, inflammation, vasoactive hormone dysregulation, 
and changes in cellular Ca2 transport and intracellular 
Ca2 distribution.21

Blood lead levels of more than 100 μg/dl are usually as-
sociated with encephalopathy. Azadeh et al. showed the 
presence of gastrointestinal, hematologic, and neurologi-
cal symptoms (sensory and motor neuropathy) and a wrist 
drop in a 24- year- old woman with a history of oral opium 
consumption, and the BLL was 95.7 μg/dl. The BLL de-
creased after treatment with chelation, and the patient's 
symptoms improved.22 According to Mohararie et al., a 
family had two cases of severe lead poisoning caused by 
oral opium consumption. They were admitted to the hos-
pital for anemia, icterus, and neurological symptoms such 
as delirium, hyperirritability, and unconsciousness. The 
elderly patient had low consciousness and neuropathy 
symptoms, such as paralysis and absent deep tendon re-
flexes. The BLL of the patients showed that both of them 
had high levels of lead (≥150 μg/dl). Unfortunately, one of 
the patients died due to a cardiovascular collapse.23

4  |  CONCLUSION

Lead poisoning should be considered in the differential 
diagnosis for any opium- dependent patient with gastro-
intestinal, hematologic, neurological, or chest pain asso-
ciated with sweating and hypertension. Early detection 
of lead poisoning in opium users would benefit from 
BLL assessment because delay in treatment can lead to 
irreversible disorders in vital organs. Blood lead level is 
a method of early detection that may be suitable for the 
patient.
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