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Intravenous Lipid Emulsion:
A Novel Intervention in Management of Celphos Poisoning
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Abstract
Introduction: Aluminium phosphide is an easily accessible pesticide which is a common cause of suicidal poisoning in developing
countries. It is lethal as there is no specific antidote. We came across only one previous case report citing the successful use of
intravenous lipid emulsion to treat aluminium phosphide poisoning.
Case report: We present a case of 39 year old male with aluminium phosphide poisoning successfully managed with intravenous
intralipid emulsion and magnesium sulphate.
Conclusion: Although the management is primarily supportive, newer management strategies like coconut oil lavage, intralipid
emulsion, digoxin use and magnesium sulphate infusion have claimed improved survival.
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Introduction
Aluminium phosphide is a cheap and
effective fumigant pesticide used for both
agricultural and non agricultural purposes
[1,2]. It is available in the form of tablets,
pellets or granules under brand names like
celphos, quickphos, alphose etc [1,2]. It
causes lethal poisoning by liberating
phosphine gas when it comes in contact
either with atmospheric moisture or with
hydrochlor ic ac id in the stomach.
Phosphine causes cellular hypoxia due to its
effect on mitochondria, inhibition of
cytochrome C oxidase and formation of
highly reactive hydroxyl radicals. It
particularly affects the cardiac and vascular
tissues leading to refractory hypotension,
congestive heart failure and eventually
multi-organ failure [2,3]. Management is
primarily supportive as there is no specific
antidote for this poisoning [2]. Newer
management strategies like coconut oil
lavage, intralipid emulsion, digoxin and
magnesium sulphate infusion have claimed
improved survival.

Case Report
A 39 years old male with alleged history of
ingestion of two tablets of celphos
presented to the emergency department
two hours later with complaints of vomiting
and abdominal pain. There was a history of
previous suicidal attempt one year back
with weedicide spray.
On admission, the patient was conscious,
oriented with pulse rate of 88/minute,
blood pressure (BP) of 80/50 mm Hg,
respiratory rate of 25-30/minute and SpO2
of 99% on room air. The patient was
resuscitated with intravenous (iv) fluids,
gastric lavage was done with potassium
permanganate (KMnO4) and was shifted
to Intensive Care Unit (ICU) for further
management on oxygen by venturimask.
Arterial blood gas (ABG) analysis (FiO2 of
0.5) revealed PaO2-164.9, PaCO2-25.9,
pH-7.14, HCO3-8.6 and oxygen saturation
of 96.4%. Sodium bicarbonate 100 meq was
administered slowly (iv) to treat metabolic
acidosis and infusion was started with serial
monitoring of ABG. Hypotension was

managed with iv fluids and dopamine
infusion which was gradually tapered and
stopped on day 15. The patient was started
on intralipid emulsion at 10 ml/hour (iv)
within 6 hours of hospital admission with
serial monitoring of serum triglyceride
levels. Infusion was stopped after 24 hours
when serum triglyceride concentration was
>500 mg%. Also, magnesium sulfate
(MgSO4) 4 g was administered iv over 1520 minutes followed by 1 g/hour for first 6
hours and then 1 g every 6 hours for 5 days.
Signs of magnesium toxicity and serum
magnesium levels were closely monitored.
MgSO4 dose was reduced to 1 g 12 hourly
on day 6 and stopped on day 12.
Routine investigations on day 1 revealed
hemoglobin of 15.8 g/dl, total leukocyte
count (TLC) of 18500/mm3, platelet
count of 3.5 lac/mm3, blood urea of 25
mg/dl, serum creatinine of 1.0 mg/ dl,
serum sodium of 145 meq/L, and serum
potassium of 3.8 meq/L. Liver function
tests and coagulation profile were within
normal limits. However, over the course of
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Table 1: Investigations

Day1
Blood Urea (mg/dL)
25
Serum Creatinine
1
(mg/dL)
SGOT (IU/L)
61
SGPT (IU/L)
58
Alkaline phosphatase
72
(IU/L)
Serum Protein (g/dL)
6.2
Serum Bilirubin (mg/dL) 1
INR
1.32

Figure 1: ECG

ICU stay, patient developed hepatorenal
dysfunction with raised serum bilirubin,
liver enzymes, urea and creatinine. Peak
derangement was seen on day 5 after which
it gradually resolved over time with
supportive management.
(Table 1)Patient’s ECG showed ST-T
changes (Fig. 1) but troponin T was
negative and 2D echocardiography
revealed normal chamber size and
contractility. On day 2, patient’s Troponin
T test came positive but repeat
echocardiography done on day 3 as well as
day 10 was normal. Psychiatric counseling
was provided to the patient. Patient’s
condition gradually improved after 18 days
of management in ICU. Subsequently
patient was discharged after two days of
observation in the ward.
Discussion
Aluminium phosphide poisoning is a
common cause of suicidal poisoning in
developing countries due to lack of specific
antidote and poor healthcare facilities in
rural areas [1,2]. Aluminium phosphide
releases toxic phosphine gas on contact
with water or hydrochloric acid in stomach
which is rapidly absorbed from the gastric
mucosa [2,3]. On reaching the
bloodstream, phosphine causes inhibition
of mitochondrial respiratory chain, lipid
peroxidation and protein denaturation of
cell membrane leading to cell necrosis and
release of reactive oxygen intermediates [35]. It particularly affects the cardiac and
vascular tissues, which manifests as
profound hypotension, congestive heart
failure, electrocardiographic (ECG)
abnormalities, myocarditis, subendocardial infarction or pericarditis [2,3].
Signs and symptoms are nonspecific and
may include nausea, repeated vomiting,
diarrhea, headache, abdominal pain,
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breathlessness, tachycardia and
hypotension [6,7]. Over time, the patient
may develop acute respiratory distress
syndrome (ARDS), cardiac arrhythmia,
conv ulsions/coma, hepatorenal
dysfunction and eventually multiorgan
failure [2,3]. ECG abnormalities include
rhythm disturbances, ST-T changes and
conduction defects. Metabolic acidosis
may be present probably due to the
accumulation of lactic acid caused by
blockage of oxidative phosphorylation and
poor tissue perfusion [6,8]. It may lead to
hypoglycemia/hyperglycemia,
hypomagnesemia/hypermagnesemia,
meth-hemoglobinemia, microangiopathic
hemolytic anemia and disseminated
intravascular coagulation, although exact
pathogenesis is not known [9-11]. Our
patient also presented with vomiting,
abdominal pain, tachycardia, hypotension
with ST-T changes in ECG and developed
hepatorenal dysfunction over time.
Diagnosis is based on history, garlic breath,
and silver nitrate test on gastric aspirate
[9,10]. As there is no specific antidote,
management is primarily supportive with
intensive monitor ing of v itals and
laboratory parameters.
Gastric lavage with saline or sodium
bicarbonate or KMnO4 (1:1000) has been
recommended by earlier studies. It was
suggested that KMnO4 oxidizes phosphine
to nontoxic phosphate [3]. However,
recently studies have evaluated coconut oil
for gastric lavage as it forms a protective
layer around damaged gastric mucosa
preventing phosphine absorption and also
dilutes the gastric acid inhibiting the
breakdown of phosphide [12]. We used
intralipid emulsion in our case as its
successful use has been cited in one
previous case report in literature. This is
based on “lipid sink” theory which states

that toxin with lipid soluble property can be
sequestered within the lipid emulsion
thereby reducing its effect site
concentration and toxicity [4,13]. The use
of soda bicarbonate for moderate to severe
acidosi s i s based on many studies
mentioning it as a prognostic indicator of
aluminium phosphide poisoning [3].
However, there is literature against the use
of sodium bicarbonate also to treat
metabolic acidosis in ALP poisoning [14].
Magnesium sulfate has been shown to
decrease mortality in these cases in many
studies. It acts as a cell membrane stabilizer,
reduces the incidence of fatal arrhythmia
and combats free radicals [15-19]. Other
treatment modalities described are
intravenous methy lene blue for
methemoglobinemia, N acetylcysteine,
digoxin, hyperbaric oxygen, trimetazidine,
glutathione, melatonin, vitamin c and boric
acid [18-20].
Conclusion
We conclude thatrapid diagnosis, prompt
supportive treatment, intensive monitoring
and the use of (IV) lipid emulsion and
magnesium sulphate can reduce mortality
in ALP poisoning. However, large multi
centric trialsare needed on these new
management strategies.
Clinical relevance
• Aluminium phosphide poisoning is lethal
and management is mainly supportive as
no specific antidote is available.
• Use of intral ip id emul sion and
magnesium sulphate can prevent mortality
in these cases.
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