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ABSTRACT

Aluminum phosphide (ALP) is a highly toxic pesticide and is lethal if abused as a suicidal agent invariably. The ALP or a celphos powder is a major 
contributor to mortality, as such celphos poisoning lacks a specific antidote. The management of the patients includes fast decontamination and 
all international protocol supportive measures. The ALP poisoning has gained enormous interest with the spike in the number of cases due to 
its increased use for non-agricultural purposes as well. The easy ease of availability and laxity in the implementation of the sale of pesticides has 
eventually led to misuse, rather an abuse for the commitment of suicide. Celphos powder is commonly available in the form of tablets. This is a case 
of suicidal consumption of ALP by 54 years old male, a farmer by occupation. According to our interpretation, we believe that strict implementation 
of pesticide laws must be enforced and suicide help awareness programs under the banner of government and non-government organizations must 
come in the front line up.
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INTRODUCTION

Pesticide poisoning is a major public health issue in the rural parts of 
the Asian population, in whom morbidity and mortality are extremely 
high as compared to the developed world. The availability of aluminum 
phosphide (ALP) in agricultural setup and that too at very nominal 
cheap price poses a more threat. The ALP poisoning is generally 
suicidal, most likely accidental, and homicidal [1]. The active form of 
ALP is phosphine trihydride and hydrogen phosphide which is released 
when phosphide grains mix with the moisture. The combination 
of phosphide with acid is extremely dangerous as it releases more 
phosphine. The formulations are available in form of tablets, 
compressed discs containing phosphide, pellets. The acute poisoning 
of ALP poisoning could be directly due to ingestion, consumption of 
phosphides, or inhalation of phosphine, which is released during its 
use in the agricultural sector [2,3]. The clinical symptomatology of 
ALP poisoning generally includes refractory hypotension, progressive 
metabolic acidosis, dysrhythmia, gastrointestinal disturbances [4]. The 
first case of ALP poisoning was reported in the year 1981 in India, and 
then ALP count is on an exponential rise, particularly in rural parts of 
central India and Northwest India, due to poor regulatory measures 
and lack of awareness in context with toxic compound [5]. The lethal 
dose of ALP is 10 mg/kg. In a developing country such as India, most of 
the patients succumb due to the toxicity of ALP. The institutional ethics 
committee approval was taken before the commencement of the case 
study. This case report we aimed at reporting keeping in view public 
health as ALP poisoning may reoccur although it is rare and uncommon.

CASE REPORT

A 54-year-old male farmer was admitted to the emergency department 
with the chief complaints of colicky pain in the epigastric region, shortness 
of breath, dizziness, weakness, sweating. On examination of the patient, 
the vital signs recorded were blood pressure - 102/68 mmHg, Respiratory 
rate - 22/min, Oxygen saturation - 93%, and pulse rate - 88/min. The 
patient was peripherally cyanosed and cold clammy skin. On proper history 

taking the patient was having a history of hypertension and diabetes 
mellitus. The abdomen examination demonstrated colonic tenderness, 
rigidity, and hepatomegaly. Cardiovascular examination revealed 
tachycardia and prolongation of QTC interval was an important finding of 
his electrocardiogram. The laboratory investigations concluded normal 
renal function tests with normal serum levels of calcium, magnesium, 
potassium, and sodium. On the contrary liver function tests were deranged. 
Serum glutamic oxaloacetic transaminase was 74.4 IU/L and serum 
glutamic pyruvic transaminase was 73 IU/L. A complete hemogram, as 
well as urine examination, was performed which was found to be normal. 
The patient was managed with enough hydration with I.V. fluids, oxygen 
therapy with resuscitation measures blended with positive pressure 
ventilation. Injection magnesium sulfate, injection hydrocortisone, and 
other supportive measures were performed. Subcutaneous insulin was 
given for the management of high blood sugar levels.

While the emergency staff and doctors kept at the conversation with the 
patient and relatives/attendants this poisoning was found to be suicidal. 
The opinion was concluded with the proper history given by the patient 
and his relatives, and also by relevant medical examination, laboratory 
examination/investigations performed post-arrival of the patient. 
Furthermore, the empty sachet of ALP was brought by the patient 
relatives. The patient was also called for a psychiatric examination 
which showed depressive mood, irritability, thought derangements, 
not properly oriented to time, place, and person, suicidal tendency. 
Later after 2 weeks, the patient showed significant improvement and 
laboratory investigations were approaching back to normal.

DISCUSSION

Acute ALP poisoning is a worldwide public health concern. The 
knowledge in context with its mechanism of action/toxicity and clinical 
symptomatology has improved in recent times. However, still, there 
is an unavailability of an antidote for ALP poisoning. The ALP is a solid 
pesticide that has been used in India for decades for agricultural purposes. 
The ease of availability and that too at cheaper rates with brand names 
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celphos, phosphotex, and alphos. Exposure to ALP leads to the release 
of phosphine gas which is extremely toxic and may prove fatal. In Asia, 
approximately 25 million agricultural farmers report poisoning every 
year [6]. 188 poisoning cases of ALP were reported in Germany between 
1986 and 2003, out of these 28% were intentional whereas 65% cases 
were accidental as exposure by inhalation [7]. The non-availability of 
antidote and severe poisoning may cause death in approximately 3 h. 
The clinical symptomatology depends on the mode of exposure to 
poison and the duration of exposure to ALP. The rapid systemic toxicity 
is with phosphine gas as it is very fastly absorbed. The mechanism of 
action of ALP is still not known properly. In certain animal studies, it is 
demonstrated that phosphine binds to cytochrome oxides and alters 
the haem component of hemoglobin [8]. The induction of oxidative 
stress results in protein denaturation of the cell membrane [9,10]. The 
systemic complications of phosphide poisoning, methemoglobinemia, 
and hemolysis which is evidence of the involvement of erythrocytes in 
the biotransformation of phosphine in humans [11]. The phosphine gas is 
excreted as hypophosphite in urine and exhaled in unchanged form [12]. 
The toxicity ranges from mild to severe forms. The early clinical features 
include epigastric pain, vomiting, and nausea. The early manifestations 
of severe fatal toxicity are a circulatory failure and shock [13]. The 
gastrointestinal symptoms of ALP poisoning include vomiting, epigastric 
pain, and haematemesis. Dysphagia could also be presented as a late 
complication of ALP poisoning [14-18]. The metabolic and electrolyte 
disturbances are presented as metabolic acidosis, hypokalemia, and 
respiratory alkalosis, or even as renal failure [11]. These electrolyte and 
metabolic abnormalities cause an extremely high mortality rate [19]. 
The other peculiar signs and effects of ALP poisoning include hepatitis, 
pancreatitis, disseminated intravascular coagulation, acute tubular 
necrosis [11]. The shock may cause cerebral anorexia that usually 
presents as delirium, drowsiness, and coma [20,21]. In the 1990s ALP 
was considered as one of the leading causes of suicidal death in northern 
parts of India. The ALP has no proper antidote pharmacotherapy, thus 
early intervention with proper resuscitative and supportive features is 
important for better outcomes and a good prognosis for sequelae of ALP 
poisoning the patients.

CONCLUSION

The treatment module of ALP poisoning must be aggressive/fast 
pharmacotherapy with gastric lavage. Before initiation of treatment 
medical staff must be wearing the full face mask and surgical gloves 
and must protect themselves from any exposure to phosphine gas. The 
contaminated clothes must be removed throughout and decontamination 
of skin and other natural orifices must be done with irrigation and 
copious amounts of saline. Gastric lavage with potassium permanganate 
activated charcoal and sorbitol solution. The administration of 
intravenous fluids for hemodynamic support and maintenance of 
physiological systems must be equipped. The appropriate measure 
must be taken by government regulatory authorities for the sales and 
distribution of ALP. The awareness camps amongst the agricultural 
farmers must be conducted for pesticide use and safe disposal. To 
improve the patient’s outcome, the patient’s attendants and the families 
must bring poison/poison packets/sachets along with them to the 
hospital. The ALP poisoning could be prevented by proper follow-up and 
rehabilitation/counseling of the patients to prevent suicidal tendencies.
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