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CASE REPORT

Use of continuous renal replacement therapy in acute aluminum
phosphide poisoning: a novel therapy
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Abstract

Aluminum phosphide is most common cause of poisoning in northern India. There is no
specific antidote available and management of such cases is mainly supportive with high
mortality. We present two cases of severe acute aluminium phosphide poisoning where
continuous renal replacement therapy (CRRT) was started early along with other resuscitative
measures and both the patients survived.
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Introduction

We present two cases of acute aluminium phosphide (AP)

poisoning who presented in shock after average 3 h of

ingestion. Continuous renal replacement therapy (CRRT)

was started early along with other resuscitative measures and

we managed to survive both of these patients.

Case 1

A 30-year-female presented 3 h after ingestion of AP half

tablet (1.5 gm). Patient had three episodes of vomiting after

consumption. On examination, patient was conscious, anxious

with heart rate of 118/min, respiratory rate of 24/min and

blood pressure of 96/60 mm Hg. Arterial blood gas showed

metabolic acidosis with lactate of 7.4 (Figure 1). Along with

fluid resuscitation and vasopressors, gastric lavage was done

with 150 ml coconut oil, 50 mEq sodium bicarbonate and

50 gm of charcoal. She was started on sodium bicarbonate

infusion at 30 mEq/h and was given 4 gm of 50% magne-

sium sulfate to target serum magnesium 2–4 mmol/L. She

was started on continuous veno-venous hemodiafiltration

(CVVHDF) with femoral venous access and using Primasol�

(Gambro) as dialysate and substitution fluid with a high flux

filter. The blood flow rate was 150 mL/min and dialysate

and replacement flow rate were1500 mL/h each. Initial

echocardiography (ECHO) showed left ventricular ejection

fraction (LVEF) of 50% which dropped to 35% after 24 h of

admission. She was started on dobutamine infusion at 3 mg/

kg/min. On day 3, vasopressors and CVVHDF were stopped

and she was discharged on day 5 in stable state.

Case 2

A 24-year-male was admitted 2.5 h after ingestion of 1 tab

(3 gm) of AP with history of recurrent vomiting and pain in

the epigastric region. On examination, he was conscious

with heart rate of 136/min with frequent atrial ectopics on

electrocardiogram (ECG). His blood pressure was 89/61 mm

Hg and SpO2 was 94% on room air. Systemic examination

was unremarkable. His initial arterial blood gas showed

severe metabolic acidosis with lactate 9.6 mmol/L (Figure 2).

Fluid resuscitation was started and gastric lavage was

done with 50 ml of coconut water and 50 mEq of sodium

bicarbonate followed by continuous infusion at 25 mEq/h. He

was started on CVVHDF using Primasol� (Gambro) as

dialysate and substitution fluid 2 h after admission, in view of

persistent severe metabolic acidosis (Figure 3). The blood

flow rate was 140 mL/min and dialysate and replacement flow

rate were 1800 mL/hour each. Norepinephrine was added to

target mean arterial pressure between 65 and 70 mm Hg. His

ECHO showed global hypokinesia with LVEF 40%. He had

episode of atrial fibrillation which was reverted with electrical

cardioversion. His vasopressors requirement increased over

18 h with serial electrocardiogram (ECG) showing ST eleva-

tion in leads II, III, aVF and V4–V6. Review ECHO showed

LVEF dropped to 15–20%. Intra-aortic balloon pump (IABP)

with 1:2 augmentation was inserted through right femoral
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artery access and Swan Ganz catheter was inserted for cardiac

output monitoring. He went into acute left ventricular failure

for which non invasive ventilation was started. Thirty six

hours after ingestion, his serum lactates and metabolic

acidosis started improving. Vasopressors were tapered off

on day 2 and IABP was removed on day 3. CVVHDF was

stopped after 72 h. The patient was discharged on day 7.

Discussion

AP a potent grain fumigant and rodenticide, is most common

cause of human poisoning in northern India.1 It is available

as dark brown or grayish tablets of 3 gm each. On ingestion,

AP reacts with hydrochloric acid of stomach and liberates

highly toxic phosphine gas. The exact mechanism of toxicity

in human is still unclear. There are various mechanisms

postulated that includes inhibition of cytochrome C oxidase,

oxidative stress and extra-mitochondrial release of free

oxygen radicals that causes ineffective adenosine triphosphate

(ATP) production, lipid peroxidation and protein denaturation

of the cell membrane in various organs.2–4 The organs

predominantly affected are heart, lungs, kidneys and gastro-

intestinal tract.4 The most common clinical features include

nausea, vomiting, abdominal pain.3 The cardiac manifest-

ations are common in severe poisoning which include

profound hypotension, dry pericarditis, myocarditis, acute

congestive heart failure and ECG abnormalities like dys-

rhythmias, ST-T wave changes and conduction defects.3,4

Other clinical features are respiratory distress, headache,

dizziness, convulsion, encephalopathy and coma.3 The rare

clinical features include disseminated intravascular coagula-

tion, hepatic necrosis and renal failure.2,4

The diagnosis is clinical with positive history of ingestion,

typical clinical features, garlicky odor, arrhythmias and pro-

found shock.2–4 The mortality rate of AP poisoning is 31%

even in tertiary care centers with fatal dose between

0.15 and 0.5 grams.5 The most common cause of mortality

is cardiogenic shock in these patients.2,4

The pathophysiology of cardiogenic shock is direct

myocardial toxicity of phosphine gas and severe metabolic

acidosis which further suppresses myocardial contractility

thus perpetuating the vicious circle of refractory shock

and death.2,4 The scores like SAPS II (Simplified Acute

Physiology Score II) and APACHE II (Acute Physiology and

Chronic Health Evaluation II) within the first 24 h can be used

for assessment of severity and prediction of outcome.6,7 Our

patients had APACHE II score of 15 and 13; SAPS II score

of 30 and 34 respectively and both of them developed shock

with requirement of vasopressors.

The management of AP poisoning is supportive as no

antidote is available. The new therapeutic strategies tried in AP

poisoning with varied success includes magnesium supple-

mentation,8 N-acetylcysteine,9 hyperbaric oxygen,10 IABP,11

gastric lavage with mixture of coconut oil and bicarbonate

solution,12 almond oil13 and digoxin.14 However, either these

strategies have not been tried in humans9,10,13 or controlled

human trials have failed to produce results consistently.15 Then

other therapies like enteral coconut oil, bicarbonate solution,

potassium permanganate are useful early before absorption

of phosphine gas, especially within 1–2 h of ingestion.4,12

The mainstay of the therapy in patients presenting latter or with

shock is aggressive resuscitation and institution of supportive

measures.2–4 The poor prognostic markers of severe AP

poisoning include profound hypotension, metabolic acidosis,

ECG abnormalities, coma, severe hypoxia, gastrointestinal

bleeding, and pericarditis.4,16 The correction of metabolic

acidosis has shown to improve outcomes at least in one

controlled trial.17 It has been recommended that severe

metabolic acidosis must be treated by administering sodium

bicarbonate in patients with profound shock.2,4,16

In our patients who presented we started resuscitation

within first hour of their resuscitation and also we started

CRRT within 2 h of their presentation after initial reports of

high lactates were available. CRRT (CVVHDF) was done

with bicarbonate based fluid for both substitute and dialysate

and was continued till resolution of metabolic acidosis and

Figure 3. Continuous Renal Replacement Therapy (CVVHDF) being
done in Case 2.

Figure 1. Line diagram depicting serum lactates, bicarbonates and dose
of norepinephrine in Case 1.

Figure 2. Line diagram depicting serum lactates, bicarbonates and dose
of norepinephrine in Case 2.
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normalization of serum lactates. Both the patients survived

and we postulate that CRRT helped in these patients by

correction of severe metabolic acidosis and hence stabiliza-

tion of hemodynamics.

CRRT has an edge over intermittent hemodialysis in these

patients can be used in case of hemodynamically unstable

patients for prolonged duration where conventional hemodi-

alysis is relatively contraindicated. Furthermore, CRRT

helped to maintain metabolic milieu and resolution of shock

state till AP got excreted. The studies have shown that CRRT

which uses hemodiafiltration with convection as a principle

scores over hemodialysis which is a diffusion based therapy.18

We recommend further research on use of such extracorporeal

therapies for these patients who have very high mortality with

supportive management.
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