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Introduction
Aluminum phosphide (AP) is a pesticide that has been used since the 1940s (1). It is a metal phosphide compound (Na3P, AlP) and 
is used as a rodenticide and insecticide. AP in an evaporable tablet form is used in wheat storage to reduce the number of mice 
attacks. This form causes fatalities, in suicidal exposure in particular. In countries such as Turkey, Iran, and India, public awareness 
of deadly exposure results in oral intake during suicide attempts (1). Gastric hydrochloric acid (HCl) causes the release of phos-
phine in the stomach after swallowing metal phosphide compounds. Phosphine induces cellular lipid peroxidation by means 
of the inhibition of mitochondrial cytochrome oxidase and oxygen utilization. This influence usually presents with hypotension, 
acidosis, and multiple organ failure (MOF) resistant to treatment. Mortality is extremely high and there is no identified antidote. 
Gastric irrigation with potassium and the replacement of intravenous magnesium have been suggested for treatment (1).

Herein we aim to discuss the case of a patient with AP poisoning in a suicide attempt and who was successfully treated with 
continuous veno-venous hemofiltration.

Case Report
A-24-year old lady was admitted to an urban hospital with complaints of dizziness, numbness in the face, and nausea and 
vomiting after taking two tablets of AP. Gastric lavage was performed, and she was given n-acetylcysteine, magnesium sulfate, 
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ABSTRACT
Introduction: We aim to discuss the case of a patient with aluminum phosphide (AP) poisoning in a suicide attempt and who 
was successfully treated with continuous veno-venous hemofiltration (CVVH). 

Case Report: A-24-year old lady was admitted to a hospital with the complaints of dizziness, numbness in the face, and nausea 
and vomiting after taking two tablets of AP. She was transferred to our emergency clinic 10 h later because of persistent 
hypotension and metabolic acidosis. Her Glasgow Coma Scale score was 13 on admission. Her vital signs were as follows: blood 
pressure, 80/50 mmHg; pulse rate, 128/min; pulse oximetry, 90%; and respiration rate, 26/min. Her laboratory tests revealed 
the following: pH, 7.13; bicarbonate level, 10.1 mmol/L; and serum lactate level, 10.2 mmol/L. Other blood test results were 
normal. CVVH (Prismaflex hemofiltration set M150) was started in the intensive care unit because hypotension and metabolic 
acidosis were persistent; oliguria was added despite fluid resuscitation and inotrope infusion. Hemofiltration was continued 
until the 32nd hour when blood pressure and blood gas levels returned to normal. She was discharged healthy on the 4th day 
of hospitalization.

Conclusion: We suggest the utilization of CVVH in the early stages of AP poisoning before the development of multiple organ 
failure because AP causes metabolic acidosis and hypotension resistant to medical treatment.
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sodium bicarbonate, crystalloids, and inotropes to control hypo-
tension. She was transferred to our emergency clinic 10 h later be-
cause of hypotension resistant to medical treatment and persistent 
metabolic acidosis. She had confusion, and her Glasgow Coma Scale 
score was 13 on admission. Her vital signs were as follows: blood 
pressure, 80/50 mmHg; pulse rate, 128/minute; pulse oximetry, 90%; 
and respiration rate, 26/min She had pallor; her skin was wet, and 
the capillary filling time was >2 s.

Her laboratory test results revealed the following: pH, 7.13; bicarbon-
ate level, 10.1 mmol/L; and serum lactate level, 10.2 mmol/L. Other 
biochemical and hematologic blood test results were within normal 
ranges. She had already received medical treatment for hypotension 
and metabolic acidosis and was still under inotrope infusion. Con-
tinuous veno-venous hemofiltration (Prismaflex hemofiltration set 
M150; Baxter, Lund, Sweden) was started in the intensive care unit. 
Magnesium sulfate at a dose of 4 g/day and inotrope infusion were 
simultaneously given. Hemofiltration was continued until the 32nd 
hour when the blood pressure, blood gas levels, and tissue perfu-
sion signs returned to normal. She had no abnormality except ane-
mia after hemofiltration. The vital signs and laboratory results of the 
patient are summarized in Table 1. She was discharged healthy with-
out any sequela on the 4th day of hospitalization. Written consent of 
the patient was obtained for preparing this case report. 

Discussion
Metal phosphide compounds are widely used as rodenticides and 
insecticides in Turkey (2). AP is manufactured in the solid form and 
is stored as packed huge tablets and granules. These tablets turn 
into the gaseous form in 1 or 2 h following the destruction of the 
protective package. Poisoning occurs when this gas is inhaled or 
when tablets are accidentally or intentionally swallowed in a suicide 
attempt (1).

Ingested metal phosphide compounds form phosphine in the 
stomach following a chemical reaction with HCl. Exposure to phos-
phine at a dose of 1400 mg/m3in 30 min can be fatal (WHO, 1988). 
There are many reports on cases from countries such as India where 
there are accidentally poisoning cases due to the careless usage of 

AP in the storage of agricultural products (1). Headache, dyspnea, 
chest discomfort, and numbness are the frequently seen complaints 
in these case reports. It was reported in a retrospective study that 
the complaints of patients who were poisoned after pesticide ap-
plication because of a lack of protective measures were headache 
in 31.8% of the patients, chest discomfort in 27.3%, and dyspnea in 
31.8% (1, 3). Our patient was admitted to the emergency clinic with 
sensory motor complaints such as headache, dizziness, and numb-
ness in the face.

Intentional oral intake in a suicide attempt is a frequently seen form 
of exposure of AP, in Iran and India in particular (1). When inten-
tionally ingested, phosphine formed from AP causes hypotension 
resistant to medical treatment, persistent metabolic acidosis, and 
MOF by lipid peroxidation due to the inhibition of mitochondrial 
cytochrome oxidase enzyme and oxygen utilization in cellular basis. 
There is no antidote of AP, and the mortality rate because of this 
poisoning is extremely high (1, 4).

The mortality rate of AP poisoning was reported to be as high as 
65% in a retrospective study by Singh et al. (5) The study by Mogha-
damnia et al. (6) in Iran revealed 19 mortalities from 21 AP poisoning 
patients. The reported mortality rate of AP poisoning in literature is 
37–100% (1, 6). This poisoning, which has a high mortality rate, has 
no specific treatment options. There are reports of particular effec-
tive treatment modalities that may reduce mortality rates. Gastric 
lavage with potassium permanganate is one of these treatment op-
tions suggested in early admissions. However, the inhalation and dif-
fusion of phosphine make this decontamination option ineffective 
for decreasing absorption.

Symptomatic treatment modalities are major management ap-
proaches. Death is inevitable in patients with resistant hypotension, 
metabolic acidosis, and poor tissue perfusion. In this phase, inotro-
pes for resistant hypotension and sodium bicarbonate for metabolic 
acidosis have been reported in many studies as supportive mea-
sures (1). Although it is not an antidote, magnesium is suggested 
in the treatment of such patients. Magnesium is a cofactor in the 
synthesis of glutathione and other antioxidants. Hypomagnesemia 
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Table 1. The vital signs and laboratory results of the patient

 Results of the first hospital admission Before hemofiltration After hemofiltration

Blood pressure (mmHg) 120/60 80/50 110/70

Pulse rate (per minute) 124 128 86

 Blood pH 7.18 7.13 7.358

HCO3- (mmol/L) 11.1 10.1 22.7

Lactate (mmol/L) 7.5 10.2 2

Hemoglobin (g/dL) 12 10.4 9.2

Hematocrit (%) 38.4 32 28.1

BUN (mg/dL) 10 26.1 12

Cr (mg/dL) 0.87 1.1 0.57

BUN: blood urea nitrogen, Cr: creatinine, HCO3: blood bicarbonate 
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is seen after AP poisoning (1). In a study with 50 patients, the mortal-
ity rate of patients who received magnesium was 20%, while it was 
40% who did not (7). 

Our patient had taken two AP tablets in a suicide attempt. She was 
started on dopamine, magnesium, and sodium bicarbonate infu-
sions. She was admitted to the intensive care unit to perform con-
tinuous veno-venous hemofiltration to treat resistant hypotension 
and metabolic acidosis. This is a method to treat acid-base and elec-
trolyte disorders of hemodynamically unstable patients. In poisoned 
patients, ongoing metabolic acidosis and hypotension resistant to 
medical treatment lead to myocardial depression and MOF. There 
are several reports on the successful utilization of hemofiltration in 
poisoning cases with hypotension and metabolic acidosis, especial-
ly in patients with salicylate and metformin overdoses (8). There is a 
case report of a patient who underwent continuous veno-venous 
hemofiltration for AP poisoning. Unfortunately, this patient died be-
cause of ventricular tachycardia unresponsive to cardioversion (9). 
Nasa et al. (10) reported two patients with acute AP poisoning who 
survived after continuous renal replacement therapy. We started he-
mofiltration before MOF occurred in our patient. Long periods of 
metabolic acidosis and hypotension cause a high mortality rate due 
to irreversible cardiac problems and additive MOF. We started he-
mofiltration as soon as resistant hypotension and metabolic acidosis 
were diagnosed and the serum creatinine level was 1.1 mg/dL. The 
patient was under continuous veno-venous hemofiltration for 32 
h. No laboratory abnormality and complication were defected. She 
was discharged healthy on the 4th day of hospitalization.

Conclusion
We suggest hemofiltration in the early stages of clinical follow-up 
as a treatment choice in poisoning patients, particularly if the agent 
causes metabolic acidosis and resistant hypotension. In poisoning 
with AP, hemofiltration may be a life-saving method as it prevents 
progression to cardiovascular complications and MOF due to pro-
longed metabolic acidosis. Furthers studies are needed to deter-
mine the effectiveness of hemofiltration in AP poisoning.
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