Case study

Fatal Fulminant Hepatic Failure in a case of Zinc Phosphide Poisoning: A Case Report

Abstract

Rodenticide is the term given for the compounds that are used in the killing of rats. The
commonest compounds that are available as rodenticides are Aluminum phosphide, Zinc
Phosphide, Yellow Phosphorus and Coumarins. Due to their easy availability in the general
stores, these also have been used as a source of inflicting self-harm by the patients in order
to commit suicide. Most of the patients escape the poisonous side effects with a mild
course, but some cases progress to a state of Acute liver failure or fulminant liver failure.
Due to the broad range of symptoms that can occur with the compounds, it is important to
discuss the course of progression of symptoms from mild to severe in order to understand
the treatment protocols to treat the patient appropriately. Some patients progress to such a
severe form of symptoms that there is an urgent indication of liver transplantation. Here we
report a case of rodenticide poisoning in a young female which started off with a mild
course and ultimately progressed to fulminant liver failure leading to a fatal outcome.

Introduction

Suicide methods or Deliberate Self Harm (DSH) is becoming a global burden. With easy
access to various kinds of poisons, the rates of DSH have gone up exponentially in the past
decade. In the Indian subcontinent, various compounds are used for DSH. Insecticides,
pesticides and other lethal compounds ingestion are the commonest causes of DSH.
Rodenticide is the term used for the agents that are used in eradicating the rats and mice
species. The use of Rodenticides as a way of inflicting DSH has gained prominence in the
recent past. Rodenticide use has increased due to low cost, easy availability, ease of access
to the compound [1]. Most of the cases are underreported. In a study done in the South
Karnataka region of India, the incidence of rodenticide poisoning in all cases of acute
poisoning was found out to be 7.9% [2]. These statistics show the prominence of rodenticide
as a mode of poisoning. As mentioned, the different compounds that act as rodenticides
have separate toxidromes and outcomes when consumed [3]. The coumarins belong to a
class of anticoagulants, the compounds zinc and aluminum phosphide belongs to the group
of phosphates. Initially, it was noted that coumarins contributed to around 80-90% of
rodenticide poisoning cases, but recently the cases of phosphate compounds poisoning have
risen in the united states [4]. But the statistics in India show otherwise. Major instances
have shown phosphide compounds as the predominant chemicals of rodenticide poisoning.
Out of the phosphide compounds, zinc phosphide poisoning was seen in a majority of the
cases. Out of the above compounds, Aluminium phosphide showed the maximum mortality
when consumed [5]. Phosphine is the compound that produces the side effects of the rat kill
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poison Zinc phosphide. Zinc phosphide has a cellular and mitochondrial action which results
in the inactivation of certain enzymes like Lactoperoxidase, Cytochrome C oxidase to name a
few which ultimately results in end organ damage. Phosphine is known to be a protoplasmic
poison that inhibits different enzymes and also the synthesis of proteins.

Case Presentation

A 25-year-old female presented to the hospital with the complaints of multiple episodes of
vomiting, pain in the right upper quadrant since 3 days. The patient had a history of
consumption of rat kill poison (Zinc Phosphide) of quantity unknown and post consumption
had complaints of 2 episodes of vomiting and was taken to a local hospital where she was
conservatively treated starting with gastric lavage, injection Vitamin K, and other supportive
measures. The patient was feeling better after the initiation of treatment where her
symptoms subsided. After 3 days, the patient had complaints of multiple episodes of
vomiting, pain in the right upper quadrant of abdomen, multiple episodes of fever and was
referred to our hospital for further management.

On examination, her general condition was poor, was febrile on touch (1020F), CVS - S1 S2
heard, R/S - B/L Clear, P/A - Soft, diffuse tenderness present, guarding present, rigidity
present, Liver was not palpable, CNS examination revealed the presence of flapping tremors
and her plantars were extensor bilaterally. Her reports showed ALT of 871 IU and AST of
2141 U, Total bilirubin was 2.8 mg/dl of which conjugated bilirubin was 1.8 mg/dl and
unconjugated was 1.0 mg/dl. Her coagulation profile showed a prothrombin time of 40.8
secs (control - 11.9 sec) with an INR of 3.60.

She was started on Injection Glutathione 600 mg iv bd, L-ornithine L-Aspartate,
Ursodeoxycholic acid, was given Inj Vitamin K 10 mg and was transfused with 5 units of
Fresh Frozen Plasma and was put on other supportive medications. She was also given
continuous infusions of N-Acetyl Cysteine in the dosage of 150 mg in the first hour followed
by 50 mg/kg/hr for the next 4 hours followed by 100 mg/kg/hr for the next 15 hours.
Despite starting of appropriate treatment, her vital parameters and lab reports did not show
any considerable improvement. Her ALT and AST levels reached 1681 and 5477 IU
respectively. Her INR rose to 4.02 and was eventually 7.02 despite repeated transfusions of
fresh frozen plasma. She was diagnosed as a case of Fulminant Hepatic Failure secondary to
rat kill poisoning and with such rapid deterioration of her liver function, the relatives were
explained the need of needing an immediate liver transplant in the patient. With the
financial constraints that the relatives had, they had given consent for continuing medical
management although poor outcome was explained. Despite rat kill poisoning being the
etiology, the other causes of fulminant hepatic failure like Dengue, Malaria, Leptospirosis,
Hepatitis B, Hepatitis A were ruled out. NS1Ag and IgM and IgG for Dengue were negative,
Parachek was negative, serologies for Leptospira, HbsAg and Hep A serologies were
negative.



Contrast-Enhanced Computed Tomography of Abdomen was done which showed decreased
parenchymal density of liver showing homogenous post contrast enhancement with severe
gall bladder wall edema suggestive of Hepatitis (Figure 1). Patient gradually showed an
increase in bilirubin levels which manifested as Icterus. She also developed Sub Conjunctival
haemorrhage (Figure 2). Patient gradually deteriorated and had to be put on ventilator
support and could not be weaned off from the same. Patient eventually developed multi

organ failure and succumbed to the same two days following admission.

Figure 1: Contrast-Enhanced Computed Tomography of the Abdomen showing decreased
parenchymal density of liver with homogenous post-contrast enhancement
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Figure 2: Showing conjunctival haemorrhage

Discussion

Rat kill poisoning is extremely dangerous which can progress to fulminant hepatic failure in
due course. The course can be mild with symptoms of nausea, vomiting to life-threatening
symptoms of coagulopathy. With no definitive treatment available for the poison, and
Vitamin K is the closest antidote available, early recognition of the toxic compound and
aggressive management is the key to treating such patients. Fulminant Hepatic Failure can
only be definitively treated by Liver transplantation. N-acetyl cysteine, L-Ornithine L-
Aspartate, Glutathione, Ursodeoxycholic acid has a limited role in treating fulminant hepatic
failure in rat kill poisoning cases due to the aggressive course of the disease [6-7]. Liver
transplantation is the definitive treatment in these cases with no major contraindications
except the presence of a neurological dysfunction secondary to liver failure in rodenticide
poisoning [8]. The poison that usually has gastrointestinal and cardiovascular side effects
commonly has the rarer side effect of Acute Fulminant Hepatic failure also. Although the
initial presentation may deceive the treating physician with the normalcy of liver enzymes
should be closely monitored for the next 3-4 days for the manifestation of latent liver
failure [9-10]. Zinc Phosphide is a highly effective rodenticide that results in the disruption
of cellular as well as mitochondrial systems. This occurs due to the dysfunction of
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cytochrome C oxidase, as well as lactoperoxidase due to free radical generation,
abnormalities of electrolytes and changes witnessed in various essential enzymes of the
liver or other organs like the kidney and lung, resulting in organs toxicity such as
hepatotoxicity [11].Phosphide from zinc phosphide which comes in contact with water or
acid results in the formation of a highly toxic compound which is phosphine gas. This
phosphine gas inhibits oxygen consumption at the cellular level due to its direct effect on
mitochondria as well as reducing cytochrome oxidase activity [12].N-Acetyl Cysteine is an
essential antioxidant as well as an agent which is cytoprotective which increases glutathione
inside the cell. It counteracts the action of reactive oxygen radicals by either repairing the
damage done by free radicals or by carrying out scavenging action over these oxygen
radicals which otherwise lead to cell damage and death [11]. This explains the rationale of
using n-acetyl cysteine in our case.

Our patient was also managed with intravenous vitamin K and other supportive measures
such as fresh frozen plasma to correct the coagulopathy induced by fulminant hepatic
failure.

Careful clinical examination and progressive monitoring of coagulation profile, liver function
tests are key to treating any rat kill poisoning case. It is important for the clinicians to
remember that rat kill or zinc phosphide poisoning has the potential to cause progression of
liver failure which is usually refractory to medical management with the ability to result in a
fatal outcome such as in our case. Hence, it is important for the treating physicians to keep a
close eye for noting deterioration in such cases of zinc phosphide as such cases can take a
dangerous detour at any point of time making it difficult to prevent mortality. In times
where poisoning with rat kill is rampant, the delirious effects and the complications that the
poison can cause is important and when complications like Sub conjunctival haemorrhage
not regularly encountered, we have felt the need to report this case to give a reminder to
the practicing physicians, the magnitude of the effects that can be seen.

Conclusions

We conclude that Zinc Phosphide poisoning is a dangerous and potentially lethal condition
that can result in mortality even in a young patient by causing fulminant hepatic failure . The
treating physicians should therefore monitor such patients carefully to detect a downhill
course as early as possible to prevent possible fatal complications in an otherwise benign-
looking course of rat kill poisoning
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