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Abstract  Case Report 
 

Background: Aluminum phosphide is a poison, use as a fumigant to protect stored grain from pests and rodents. It is 

marketed in Morocco as 3 g tablets under PHOSTOXIN® brand names. Once ingested, it is acutely toxic with a high 

mortality. When aluminium phosphide comes in contact with water, it releases large quantities of phosphine (PH3), a 

very toxic gas and a mitochondrial poison and cause cardiac damage hemodynamic disorders. We report a case of 

aluminum phosphide associated with reversible myocardial injury. Cases Reports: A 16-year-old woman admitted to 

hospital following ingestion of aluminum phosphide with the aim of a suicide. The clinical course was characterized 

by the development of a shock syndrome requiring the use of vasoactive amines drugs et liver dysfunction. The 

electrocardiogram showed a diffuse ST-depression and repolarization anomaly. The plasma concentrations of cardiac 

enzymes were elevated and Tran’s thoracic ultrasound showed a global hypokinesis and a severe left ventricular 

dysfunction. After 9 days of intensive care, the heart function was restored as well as its hemodynamic state and liver 

function. Conclusion: The severity of the poisoning is judged by the cardiac failure and the unavailability of an 

antidote. Myocardial injury following AlP is responsible for significant mortality. Reversible myocardial injury 

following aluminum phosphide poisoning can be seen in some rare cases. 
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INTRODUCTION 
Aluminum phosphide (AlP), one of the most 

used pesticides worldwide, has been the leading cause 

of self-poisoning mortalities in Morocco. IT is a lethal 

solid pesticide, frequently used to protect stored food 

products and during food transformation processes. AlP 

is available as 3 g tablets; each consists of 56% AlP 

(total 1680 mg) and 44% ammonium carbonate. 

Following ingestion, AlP reacts with water and 

hydrochloric acid in the stomach, liberating phosphine 

(PH3) gas. Phosphine gas is colorless, flammable, and 

highly toxic, with an odor of garlic or decaying fish. 

Phosphine is a mitochondrial poison and interferes in 

enzyme and protein synthesis [1, 2] via mechanisms 

that are poorly understood. 

 

The mortality rate from this poisoning is as 

high as 70–100%, where refractory hypotension and 

severe metabolic acidosis are the two most common 

presentations in this poisoning and refractory 

cardiogenic shock in the most of cases death [3-5]. 

 

Unfortunately, there is no specific antidote, 

and treatments are limited to measures such as fluid 

resuscitation and vasoactive agents [6].  

 

Few cases of reversible cardiac injury have 

been described in the literature. We report a case of 

AlP poisoning with reversible myocardial toxicity. 

 

CASE REPORTS 
A 16-year-old young woman was referred 

the emergency department 2 hours after intentionally 

ingested, with water, three tablets of Phostoxin®. 

She was healthy without any significant past medical 

history and did not have any cardiac problem. 

 

 At first, she complained of intense 

epigastric pain and dizziness. Physical examination 

revealed profuse sweating, a heart rate of 140 

beats/minute, and blood pressure of 110/60 mmHg a 

saturation of peripheral oxygen (SPO2) 97%, and 
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Glasgow Coma Scale (GCS) 15. Chest radiography 

was normal. The admission electrocardiogram (ECG) 

showed a sinus tachycardia 138b/min, a 

circumferential ST-depression and ST- elevation a 

AVR lead (Fig. 1). Serum concentrations of aspartate 

aminotransferase (AST) and alanine amino 

transferase (ALT) were 254 IU/L (N = 45 IU/L) and 

169 IU/L (N = 50 IU/L), respectively, and 

prothrombin time was 59%. 

 

 The blood concentration of troponin was 47 

ng/mL (N <0.016 ng/mL). Toxicological blood 

screening was positive for AP. Gastric lavage was 

performed on admission. Upon admission to the 

intensive care unit (ICU), few hours later, the patient 

became hypotensive (BP 68/39 mm/Hg) and the signs 

of shock appear. She was given 1 liter of crystalloid 

(normal saline) without improvement. A central 

venous pressure of 18 cmH2O was recorded Oxygen 

was managed. Dobutamine and noradrenaline was 

administrated in progressive doses (15 ug/kg/min; 

2.5 ug/kg/min respectively), which stabilized the 

hemodynamic state; Magnesium sulfate has also been 

prescribed. The Echocardiogram revealed diffuse 

myocardial injury in both ventricles with akinesis of 

the inferior and septal wall and hypokinesia of the 

anterolateral  wall and a moderate Left Ventricle 

enlargement with severe LV dysfunction to 28% (Fig 

2) .The right ventricle was also dysfunctional  and 

hypokinetic with TAPSE: 12mm and S’Tricuspid: 

9cm/s. 

 

 Over the ensuing days there was progressive 

improvement in the hemodynamic state that 

permitted the weaning of dobutamine and 

noradrenaline on day 8 after admission. A 

simultaneous improvement was observed in 

electrocardiographic with a regression of ST 

depression (Fig 3) and normalization of biochemical 

values. Treatment with Ramipril, carvedilol, was 

started. The echocardiogram done on day 9 revealed 

an LV function of 59% (Fig 4) with a discrete 

hypokinesis of the inferior wall. Finally, on the 10th 

day, after psychiatric counseling, the patient was 

discharged from the hospital with medication orders of 

carvedilol and ramipril. He was suggested to be visited 

by a cardiologist 2 weeks after discharge.  

 

 
Fig-1: Initial ECG showing sinus tachycardia and 

circumferential ST depression and ST elevation in AVR 

lead 

 

 
Fig-2: Lastest ECG showing regression of ST depression 

 

 
Fig-3: Initial echocardiography: 2 cavity view showing 

LV dysfunction 28% 

 

 
Fig-4: Control echocardiographic after 9 days showing, 

in 2 cavity view, normalization of LV function 
 

DISCUSSION 
Aluminum phosphide poisoning is a serious 

and frequent scourge in developing countries [7], 

especially in north India where it became an 

epidemic state and constituting a healthcare problem 

and a real challenge for the medical profession [8, 9]. 

After having been non-existent before 1980 and then 

remaining accidental for a long time, ALP has now 

become the most common and widespread mode of 

self-induced poisoning in north and central India [10, 

11]. 

 

The incidence in Morocco is unfortunately 

unknown and the first cases of ALP poisoning were 

reported in the end of 1980s [12]. The mean age of 
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the patients usually varies between 10 and 55 years, 

with an increasing frequency in the 20-30 years age 

group [10, 13]. 

 

The toxic effects of the AlP are due to 

deadly phosphine gas, which, when liberated, reacts 

with water or hydrochloric acid in the stomach. 

Phosphine gas (PH3) is the active pesticide 

component of AlP, which is rapidly absorbed by 

inhalation, ingestion, and skin or mucosal contact 

[14]. PH3 works at the mitochondrial level where it 

can rapidly perturb mitochondrial conformation and 

inhibit oxidative respiration by up to 70%, severely 

decreasing mitochondrial membrane potential [15]. 

PH3 mainly inhibits cytochrome C oxidase (Complex 

IV) and decreases Complex I and Complex II 

activity, resulting in decreased ATP formation [16]. 

This results in the slowing down of the electron flow 

with resultant electron leakage, initiating reactive 

oxygen species production (ROS). 

 

The toxicity of AlP is systemic and can 

affect all organs, but particularly cardiac and 

vascular tissues. Cardiac toxicity is represented by a 

depression in myocardial cellular metabolism, as well 

as myocardial necrosis due to the release of reactive 

oxygen intermediates [12]. In fact, significant decreases 

in glutathione, which is a factor protecting against 

oxidation; concentrations were shown in different 

tissues during AP poisoning. 

 

The clinical signs of poisoning are initially 

manifested in the gastrointestinal system including 

abdominal pain, nausea, and vomiting like in our case. 

However, after several hours, severe cardiovascular 

collapse, hypotension, and respiratory failure also occur 

and it’s the most common presentation seen in 60-100% 

of cases [17]. Furthermore, the absence of vomiting has 

been found to be a severity factor in some studies [18]. 

 

Electric abnormalities are present  in 38% to 

91% of cases [12].There are conduction disorders such 

as right and left bundle branch block (25%), 

atrioventricular block (8%) and rarely, sinoatrial block, 

arrythmias as atrial fibrillation (4% to 61%), ventricular 

and atrial extrasystoles (18%) and ventricular 

fibrillation (2%) [2]. Finally, re-polarization disorders 

were also reported, such as ST segment depression 

(12% to 65%) like in our case, ST segment elevation 

(4% to 65%) and T wave inversion (36%) induced by 

AlP. We know that magnesium ions help in scavenging 

free radicals and acts as an anti-arrhythmic agent. 

Previous reports suggest it may be beneficial in treating 

AlP poisoning cases, while others found it confers no 

difference on survival [9, 12]. In our case the patient 

had received perfusion of magnesium sulfate. 

 

Echocardiogram most of the time show a 

severe reduction of the systolic function with global 

hypokinesia [19], but in some studies like in our case, 

there is a focal kinetics disorders a sign of focal 

myocardial necrosis. The ventricular function is 

correlated with hemodynamic stability and our patient 

showed remarkable gradual improvement in left 

ventricular ejection fraction by the 9th day. Gupta et al. 

had reported normalization of ECHO findings in AlP 

survivors by the 5th day [2]. 

 

At present there is no antidote for this 

poisoning. Some drugs are used without study support. 

Melatonin has been previously shown to be beneficial 

in reversing toxic changes in the heart. An experimental 

study on rats revealed that melatonin may have a 

protective effect on ALP-induced [20]. 

 

CONCLUSION 
Aluminum phosphide poisoning can result in 

severe cardiac toxicity and responsible for significant 

mortality. At present, no specific antidote for this 

poisoning is known, and treatment strategy is 

supportive until the injury induced by the active 

compound (phosphine) subsides.  

 

Despite all intensive medical care efforts in 

supportive therapy, the prognosis is poor but in some 

lucky cases like our, the cardiac function is restored 

integrally. Finally, the free sale of this poison should be 

prohibited in the light of the damage it causes. 
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