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Abstract

Aluminum phosphide (rice tablet) compound is a common
cause of adult poisoning in Iran. This report deals about
successful treatment of one case of poisoning with two rice
tablets. An 18-year-old man visited Peymaniye Hospital in
complete consciousness but vomited repeatedly and
complained about abdominal pain. After going through the
prescribed necessary medical aid, the patient was
transferred to the intensive care unit (ICU) and was rescued
from death. This showed that careful and continuous
patient care, immediate transfer of the patient to the ICU,
controlling hemodynamic changes, treating acid-base and
electrolyte disorders can help to reduce mortality rates
caused by severe aluminum phosphide poisoning.
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Introduction:

Aluminum phosphide (rice tablet) is a highly toxic
compound that causes systemic poisoning in the people. It
reacts with oral water and gastric acid and produces
phosphine gas (PH,). Phosphine gas is a potent
protoplasmic poison that inhibits mitochondria,
cytochrome oxidase and oxidative phosphorylation
(inhibition of cellular respiration) and rapidly destructs
protoplasm of all tissues and increases the release of free
radicals. The gas reflects a chemical explosion in all cells
that involves all the organs including the heart, lung, liver,
kidneys, and vessels. It is also a choking agent (Shadnia et
al., 2009). Some of the after effect of poisoning are
vomiting, abdominal pain, irritability, tachycardia,
tachypnea, acidosis, and hypotension. Detrimental effects
of aluminum phosphide poisoning may range from nausea
and vomiting to multi-organ failure and finally death. The
symptoms appear in the first 24 to 48 hours following
poisoning. Other common and fatal side effects of
aluminum phosphide poisoning are acute renal failure and
shock. Overall, cardiovascular failure, hypotension, severe
acidosis, and acute renal failure are the most common side
effects of rice tablet poisoning, which eventually lead to the
death of the patients. Despite significant advances in the
field of toxicology, no certain antidote has been found for
treatment of aluminum phosphide poisoning. There are
many cases reporting high mortality rates due to aluminum

phosphide poisoning (Chugh et al., 1997; Abbaspour et al.,
2013; Khodabandeh et al., 2014). Various studies have
reported that mortality rates vary from 50% to 100%
(Abder-Rahman et al., 2000; Shadnia et al., 2008). Over
1.5g dose of the rice tablet is fetal (Singh et al., 1996). There
are two types of rice tablet poisoning; if the patients took
water-exposed and ineffective rice tablets, they will
immediately throw up and have mild aluminum poisoning.
The symptoms are headaches, dizziness, nausea, vomiting,
and dyspnea. This type of poisoning can be cured with
supportive therapies (Rahbar Taramsary et al., 2006). As
per the available case reports the mortality rates of
aluminum phosphide poisoning vary between 18.6% and
24% in Iran. Previous studies have shown high mortality
rates of this poisoning in rural areas in Iran, however it was
without considering the gender variable (Nosrati et al.,
2013). There is no definite antidote for aluminum
phosphide poisoning. Therefore, itisimportant to increase
knowledge on suitable and acceptable treatment of this
type of poisoning among poison treatment centers
personnel to increase survival rates of poisoned patients
(Shadniaetal., 2009)..

Casehistory:

About the patient: an 18-year-old patient, swallowed two
rice tablets admitted to the Emergency Department of the
Peymaniye Hospital in Jahrom at 19.30 hr, accompanied by
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one of his friend. He was vomitting repeatedly but was alert
and aware where he was and what time was it. Initial vital
parameters were blood pressure - 95/60, RR - 100, O2 SAT -
97%. He complained about abdominal pain. Intravenous
bolus injection of normal saline was immediately
administered to the patient followed by the stomach wash
thoroughly with diluted permanganate solution and aloe
juice. Then, olive oil and charcoal were respectively
administered to the patient. Simultaneously, N-acetyl
Cysteine (NA), Magnesium Sulfate, Calcium Gluconate and
Glucose + Insulin were administered to the patient. The
patient suffered from hypotension. Dopamine was
administered immediately. He was also injected with 500cc
voluven serum and Bicarbonate was administered both
intravenously and orally. Further, the patient was
transferred to the ICU. He started to complain about his
abdominal pain again in the ICU. Thus, Olive oil was
administered to the patient at a dose of 150cc every 2 hours.
Unfortunately, the patient got diarrhea, therefore, olive oil
administration stopped immediately.

The second day in ICU: the doses of Calcium Gluconate
and NAC were reduced. Charcoal and Glucose + Insulin
were also discontinued. The patient noticed to get suffering
from hypotension at 8 pm (70/60). Thus, the dose of
Glucose Gluconate was increased. Further, Hydrocortisone
was administered and the patient's serum was changed to
normal saline. Two hours later, the patient's blood pressure
improved and heregained complete consciousness.

The third day in the ICU: the patient seend to be suffered
from acidosis (pH = 7.18 and HCO, = 6.8), Blood Glucose
level was checked (320). An internist diagnosed him with
diabetic ketoacidosis (DKA). DKA was treated with Serum
therapy + Insulin. DKS subsided completely within 6 hours
(PH =7.38and HCO, =18.6). The patient was on Per Oral.

The fourth dayin the ICU: the insulin doses were adjusted
and the patient was completely in conscious. NAC was
discontinued and the dose of Hydrocortisone wasreduced.

The fifth day in the ICU: Calcium Gluconate and
Hydrocortisone werealso discontinued.

The sixth day in the ICU: The patient was completely
recovered and vital symptoms were get normal.

Discussion:

Proper care of the patient in the initial hours of consuming
the aluminum phosphide poisoning is the most important
factor for the successful recovery of the patients. The
patient care and treatment should be closely monitored
from the time of admission to the emergency room to
transfer to the ICU (Reza & Hasan, 2007). Hypotension was
noted to be so severe in such patients that continuous
infusion of isotonic serum which does not suffice to raise
blood pressure. Dopamine should be inevitably
administered to raise blood pressure. Administration of
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continuous infusion of Sodium bicarbonate was seen to be
beneficial to subside acidosis (Singh et al., 1980;
Schonwald, 2001; Dart, 2004). However, hemodialysis
could also be replaced with Sodium Bicarbonate in case of
hypervolemia (fluid overload) (Singh et al., 2006). The
patient also suffered from severe hypotension in this study.
Dopamine was administered immediately. The voluven
serum (500 cc) was also administered. The patient was
administered bicarbonate both intravenously and orally.
New reports have emphasized on administration of
Calcium and Magnesium. It is recommended to use
Magnesium Sulfate for treatment of Aluminum Phosphide
poisoning due to the high prevalence of
Hypomagnesaemia in the course of Aluminum Phosphide
poisoning and its relationship with fetal arrhythmias and
death. Many studies have already reported about the lower
rates of mortality in case of treatment with Magnesium
Sulfate (Siwach et al., 1994; Chugh et al., 1994; Chugh et al.,
1997). It is recommended to use 10 mg Calcium Gluconate
10% for membrane stabilization. Gluconate or Calcium
Chloride isalso recommended for the treatment of tetanus
(O'Malley et al., 2013; Mehrpour et al., 2011). Magnesium
Sulfate is a membrane stabilizer that reduces mortality
rates against Aluminum Phosphide poisoning (Chugh et
al., 1994a,b). It also has antioxidant properties which
inhibit the free radicals released by Phosphine (Chugh et
al., 1997; Duenas et al., 1999). Overall, Magnesium Sulfate
reduced mortality rates against Aluminum Phosphide
poisoning by 50% (Chugh et al., 1991; Chugh et al., 1994a,b;
Gupta et al., 1995). Reza & Hasan (2007) also used
Magnesium Sulfate and Calcium Gluconate to treat the
patientsagainst Aluminum Phosphide poisoning.

Repeated gavage of Sorbitol-charcoal and mineral oils
help to restrict the release of phosphide and accelerate the
excretion of phosphide (Singh et al., 1985; Schonwald, 2001;
Dart, 2004). Charcoal and olive oil were also used in this
study.

Previous assessments have shown that NAC is suitable
for treatment of ALP. NAC can increase the level of
Glutathione and Magnesium. It is also an antioxidant
(Chugh et al., 1997). NAC also increases survival time and
reduces intubation duration and mechanical ventilation
(Siwach et al,, 1995). It also increases the blood pressure
and maintains normal blood pressure within the first 24
hours following ALP. In the present case, NAC wasalso used
totreat ALP.

Conclusively, the Poisoning with Aluminum
Phosphide is very common and fatal. The victims suffer
from extensive side effects and multi-organ failure and
eventually die. Successful treatment of the patient in this
study showed that timely drug treatment and continuous
carefully patient care including immediate transfer of the
patient to the intensive care unit, control of hemodynamic
changes, subsiding acidosis and treatment of electrolyte
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disorders can somehow reduce the mortality rates, even in
casesof severe poisoning.
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