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Aluminum phosphide poisoning, an unusual presentation
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Abstract
Aluminum phosphide (ALP) is a very toxic compound commercially accessible as "rice tablet" in some
markets in Iran. Although this toxin is used as a pesticide to protect grains from pests, it may be used for
committing suicide. The poisoned patient experiences gastrointestinal problems as the first clinical
manifestations in case of oral use, then develops acid-base disturbance, shock, and death in many cases.
Intoxication with ALP can also affect the patient's hemodynamic status and cause electrocardiograph
alterations, dysrhythmias, and even myocardial necrosis. In the current study, we introduce a young man
who consumed an ALP tablet in a suicidal attempt and developed myocardial infarction even before
metabolic acidosis and hypotension.
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Introduction
Aluminum phosphide (ALP), known as "rice
tablet" or wheat pill, is a rodenticide,
insecticide, and pesticide which is especially
used in rural areas to protect stored grains (1).
However, this material is commercially
available in closed metal containers, and it is
sold even in urban areas, which is illegal. In
case of moisture exposure, a toxic gas is
released from these tablets known as
phosphine (2). Direct inhalation of these
tablets or even exposure to the released gas
can cause intoxication. The chance of
mortality of poisoning with ALP is 30 to 100
percent, based on the patient’s condition (3).
The use of this toxin is an issue in several
Asian countries including India, Sri Lanka,

Oman, and Iran. Poisoned patients usually
develop hypotension, acidosis, and shock and
may eventually die (1). Here, we present a
case of intoxication with ALP who developed
myocardial
infarction
even
before
developing metabolic acidosis.
Case presentation
A 22-year-old Caucasian man presented with
nausea and vomiting in the emergency room
(ER) of the clinical toxicology department of
Imam Reza Hospital (Mashhad, Iran). He
declared that he had intentionally ingested
one ALP tablet about half an hour before
arrival at the ER. The patient had no
gastrointestinal (GI) symptoms, such as
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hematemesis and epigastric pain, and did not
complain of dyspnea or chest pain.
He was awake and oriented and had a pulse
rate of 88 per minute, respiratory rate of 17
per minute, the temperature of 37 degrees
Celsius, and systolic/diastolic blood pressure
of 110/70 mmHg. The patient received
gastric lavage by sodium bicarbonate and
was transferred to the intensive care unit. The
laboratory examination showed a white blood
cell count of 9100 per microliter, hemoglobin
of 19.3 g/dL, and a platelet count of 187 per
microliter. In the venous blood gas
assessment, the patient had a pH of 7.49,
PCO2 of 28.6, and HCO3 of 23.1. Table 1
details the laboratory findings of the patient
on different days of admission. An
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electrocardiography (ECG) assessment was
conducted which showed ST segment
elevation (Figure 1). The patient's troponin
level was also reported to be high.
Cardiology consultation confirmed the
extensive myocardial infarction (MI). For
further assessment, the patient underwent
echocardiography that showed an ejection
fraction of 15% to 20%. Unfortunately, the
patient status deteriorated despite all
conservative treatments, such as magnesium
sulfate, sodium bicarbonate, calcium
gluconate,
N-acetyl-cysteine
(NAC),
vitamins C and E, and hydrocortisone. The
patient unfortunately deceased on the third
day of admission.

Table 1. Laboratory assessment of the patient on different days of hospitalization.
Laboratory finding
Day 1
Day 1
Day 2
Day 2
First lab
Second lab
First lab
Second lab
WBC
9.1
15.5
3.3
10.7
Lymph %
40.5
9.5
23.5
80.5
Neut %
54.0
81.4
62.4
14.3
RBC
5.86
5.36
2.75
6.07
Hb
19.3
17.1
8.1
19.7
Hct
51.4
47.4
26.3
56.6
Plt
187
191
101
164
BS
100
113
Urea
17
55
Cr
0.9
1.7
AST
13
270
ALT
6
63
ALP
141
144
Bili (T, D)
(4.5, 0.4)
(7.7, 0.7)
CPK
156
CRP
1.8
Sodium
142
141
Potassium
3.6
4
PT
45
32
PTT
180
>180
INR
5.02
3.24
pH
7.49
7.30
7.29
Pao2
35.2
29.5
94.7
PCO2
28.6
48.8
27.2
HCO3
23.1
24.3
13.2
TPI
4.2
6667.3
-
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Day 3
First lab
7.33
22.4
43.5
23.3
-

Day 3
Second lab
7.18
31.1
55.1
20
-
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Figure 1. Electrocardiography of the patient.
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Discussion
Metal phosphides, such as aluminum
phosphide, are very potent and cheap
fumigants used to kill pests and rodents.
These features have made aluminum
phosphide a very popular option in
developing countries including Iran. It is
reported that intoxication with ALP causes
around 300,000 deaths every year in all parts
of the world (4). In Iran, it is associated with
18.6% to 24% mortality, and the highest rate
of intoxication is reported from the northern
part of Iran, especially the rural areas (5).
Hosseinian et al. found that more than 90%
of these cases have been intentional (6).
Furthermore, Hassanian-Moghaddam et al.
reported that ALP is the most common agent
used for committing suicide in Tehran,
especially in people under 30 years old (7).
ALP tablets release the lethal gas of
phosphine when exposed to water; poisoning
can thus occur due to inhalation of this gas.
However, in suicidal cases, patients are
usually orally exposed to ALP and present
with GI symptoms including nausea,
vomiting, and epigastric pain. Along with
these symptoms, patients may have dyspnea,
retrosternal pain, anxiety, irritability, and
73

garlic smelling breath. These symptoms
usually manifest within the first 10 to 15
minutes. Other GI symptoms are
hematemesis and even dysphagia in some
cases (8).
The ALP-poisoned patient may eventually
develop signs of central nervous system
disorders that may continue in the presence
of shock and lead to a coma. Electrolyte
abnormalities may also occur including
hypernatremia, hyponatremia, hypokalemia,
and hyperkalemia, which are associated with
a poorer prognosis, based on the study of
Mirakbari et al. (9). Metabolic acidosis or
mixed metabolic acidosis and respiratory
alkalosis are other complications which
deteriorate the patients’ status (9).
ECG abnormalities such as ST changes,
inverted T wave, sinus tachycardia, AV
block, and complete heart block may be
observed in these cases, so cardiac
monitoring and repeated ECG are required.
These changes can be life-threatening in
about half of the patients. The patients may
have cardiac arrhythmia, toxic myocarditis,
hypotension, and eventually shock. However,
myocardial infarction (MI) is rare in these
patients and usually occurs after acidosis
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(10). In a rare condition, we found a case of
MI without an evident preceding acidosis.
Conclusion
ALP suicidal intoxication is a frequent issue
in some Asian countries including Iran. The
intentional use is often oral and followed by
GI symptoms within the first few minutes.
With a high rate of mortality, the patients
may then develop acidosis, electrolyte
abnormalities, shock, and eventually death.
Cardiac manifestations may be observed in
these patients. However, MI is a rare
condition and usually occurs after developing
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acidosis and hypotension. As reported in this
case report, in rare situations, the patient may
experience MI before developing acidosis.
Physicians should be aware of some rare
presentations of this lethal poisoning.
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