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ABSTRACT

There are many toxic substances used in our houses. Rodent poisons are not the most
common group of substances, but cases of poisoning still occur. Long-acting
anticoagulant rodenticides, also called superwarfarins, are known for their greater
potency, longer half-life and delayed onset of symptoms. Cases of superwarfarin
poisoning can pose a diagnostic and clinical challenge due to a wide array of
presentations and prolonged severe coagulopathy requiring months of high-dose oral
vitamin K therapy. The most common presentation of long-acting anticoagulant
rodenticide poisoning is mucocutaneous bleeding, with other common presentations
including haematuria, gingival bleeding, epistaxis and gastrointestinal bleeding.We
discuss a case of self-poisoning with long-acting anticoagulant rodenticides with a little

presentation of sympthoms and disscus about another cases based on the found articles.

KEYS WORDS: 'rodenticides poisoning', 'rodenticides toxicity'.

INTRODUCTION: A group of substances used in rodent control are anticoagulant
rodenticides. In Poland, rodenticides of the second generation are used, as well as

rodenticides containing warfarin. The most commonly used include:
*  0.5% warfarin sodium (Toxanox Plus),
*  0.75% warfarin sodium (Bros Professional liquid),

* brodifacoum (Rat Killer Kostka, Rat Killer Pasta, Rattox BB, Bros profesional

cube, paste),

106



» difenacoum (Murin Dife sachets, Nocurat paste, sachets),
* bromandiolone (Rat Killer Super, Bros granules, cube, paste, grain),

* coumatetralyl (Racumin paste)

* chlorphacinone (Ratron GR).

Rodenticides are typically targeted at domestic rodents, i.e. rats, mice. Controlling the
number of rodents is necessary as they are vectors for the spread of diseases as well as
crop or grain damage.Acute poisoning with anticoagulant rodenticides is mostly related
to accidental poisoning of domestic animals, although there have also been cases of
conscious and intentional administration of rodenticides to animals. To minimize the risk
of accidental poisoning of children and adults, bitter-tasting substances are added to most
of the preparations. This article is about the case of a patient admitted to the Department
of Toxicology and Cardiology after poisoing of rodenticides and ethanol, including a
description of symptoms, management and treatment results, as well as information on

other rodenticide poisonings selected from other scientific publications.

THE PURPOSE OF THE REASERCH WORK: The purpose of the research work was to
describe a case of rodenticide poisoning, treatment procedures and the results of therapy

useful in medical practice.

MATERIALS AND METHODS: The case of a patient admitted to the Toxicology and
Cardiology Department of the WSS in Lublin and scientific publications in the Pubmed
database were used to write the article. The base was searched on July 13, 2023. using
phrases: 'rodenticides poisoning', 'rodenticides toxicity'. After reading the titles of the

found articles, 21 items were selected to prepare the article.

A CASE REPORT

A 49-year-old man was hospitalized in the Department of Toxicology and Cardiology due
to ingestion of rat poison containing bromadiolone and an additional three-day alcohol
course. The patient reported that the rat poison was stored in a soft drink bottle and he

had ingested a small amount by mistake under the influence of alcohol. The patient
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experienced redness of the face, throat, narrow pupils without reaction to light. and
speech impediments. The blood pressure on the day of admission was 158/100 mmHg,
the heart rate was 100 beats per minute. Laboratory tests showed elevated D-dimers
(636ng/ml), no abnormalities in prothrombin time (PT), activated partial thromboplastin
time (APTT) and international normalized ratio (INR), no evidence of liver damage. In
the following days, the diagnostics was extended and a radiological examination of the
chest was performed, where no possible pathology was noticed. The patient's blood
pressure was elevated, reaching a value of up to 164/100mmHg. Toxicological
diagnostics were performed, but no signs of poisoning were found in standard

toxicological tests. The patient complained only of sore throat, nausea and vomiting.

Phytomenadione, Kalium Chloratum, Lignocainum, Magnesium, IPP were used in the
treatment. The patient's symptoms subsided over time and there were no other signs of
organ damage. The patient's case shows that there are still accidental poisonings with
anti-rodent substances. The patient experienced only local irritation of the throat with the
substance, which subsided after a few days of treatment. Fortunately, the toxicological

impact of the substance was insignificant.

In the found articles, the authors discuss the substances, symptoms and procedures in
poisoning with rodenticides in more detail. The most common patients with poisoning are
children after oral ingestion and adults with the intention of committing suicide. Typical
symptoms include hematuria, haemoptysis, nosebleeds, abdominal pain, easy bruising or
petechiae. The most important thing is to identify the substance ingested. Toxicity is
classified by the amount of poison needed to cause death in 50% of those exposed,

known as lethal dose 50 or LD50.

The management consists in maintaining airway patency and maintaining
cardiorespiratory capacity. According to the American Academy of Toxicology, gastric
lavage and activated charcoal are not indicated for acute poisoning. There are limited data
showing a decrease in morbidity and mortality. In acute gastrointestinal disorders, the use

of antiemetics and hydration to correct electrolyte disturbances may be beneficial.
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The prognosis depends on the specific rodenticide ingested as well as the amount. In

general, a better prognosis is associated with early treatment.

Based on Carol D'Silva and Bhuvan Krishna's article on rodenticide poisoning, we note
that the most common route of poisoning is ingestion of the toxic substance. Accidental
poisonings are observed in children. Rarely a toxic substance can be poisoned by
inhalation or contact with the skin and mucous membranes. Symptoms of poisoning may

develop within 48-72 hours.

Yellow or white phosphorus, which smells like garlic, is used in rodenticides, fertilizers,
as well as in fireworks and ammunition. These preparations are often available in the
form of pastes containing 2-5% of yellow phosphorus, which is why yellow phosphorus
poisoning is common in the pediatric age group, because the paste is mistaken for

toothpaste.

Yellow phosphorus is a toxin that affects the digestive, cardiovascular and urinary
systems. It leads to fatty liver and damage kidneys and brain. The lethal dose is about

Img/kg, and fulminant poisoning occurs at doses exceeding 1-2g.

We don't know antidote for yellow phosphorus poisoning. Gastric lavage with a 1:1000
solution of potassium permanganate is intended to delay further absorption as it oxidizes
phosphorus to less toxic phosphoric acid and phosphates. Gastric lavage can also be
performed with saline. However, gastric lavage in case of phosphide poisoning may

accelerate the breakdown of the pesticide and increase toxicity.

In laboratory examinations, we see prolonged prothrombin time (PT) and international
normalized ratio (INR) usually appearing 48 hours after exposure and may persist for
several days, depending on the compound ingested. Factors II, V, VII, IX, X can be
measured to help make a diagnosis. These results only indicate the possibility of
poisoning. Delay in diagnosis is common, especially in cases of unintentional

consumption.

The use of N-acetylcysteine may favorably improve the prognosis of a patient with acute
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liver failure in case of rodenticide poisoning, but further research is needed.

Treatment is mainly supportive, due to the tendency to multiple organ failure and the
associated high mortality, patients are usually treated in an intensive care unit. Treatment
includes mechanical ventilation, use of vasoactive drugs, maintenance of organ function,

and correction of dyselectrolyteemia and hypoglycemia, if indicated.

In article, Wai Yan Na and Chor Kwan Ching present the results of research of
rodenticide poisoning in Hong Kong. In the research period from 2010 to 2014, the
laboratory received 76 requests to perform anticoagulant tests of rodenticides. Forty-one
cases tested positive and were included in the study. Superwarfarin was the most common
group of anticoagulant-type rodenticides. Bromadiolone was the most common

superwarfarin, followed by brodifacoum.

A history of exposure was present for 31 patients, one pediatric patient had accidental
rodenticide exposure, all others were adult patients with intentional rodenticide ingestion.
Regarding the types of use of rodendicides, 28 patients took solid rat poison. All patients
with a known history of exposure presented within 48 hours of rodenticide exposure and
none presented with coagulopathies. During hospital stay, 20 patients (64.5%) remained
asymptomatic with normal INR (PSS grade 0). The remaining 11 patients (35.5%)
developed coagulopathy without clinical bleeding. Five persons had grade 1 PSS with an
INR >1.5 and < 2.5 and the remaining six had Grade 2 PSS with a median INR of 5.52.
All patients with no history of exposure experienced bleeding including mucosal bleeding
(e.g. epistaxis, oral bleeding, hematuria and gastrointestinal bleeding), petechiae,
hematomas and peritoneal haemorrhage. All had significantly elevated INR above the
upper reporting limit (>6.0) and were therefore classified as PSS Grade 3 poisoning.
Coagulopathy-related mortality was not reported in this study. The diagnosis of poisoning
with anticoagulant rodenticides was made in all patients with a known history of
exposure at the first visit. However, in the group of patients with no history of exposure
at the first consultation, 60% of them were not diagnosed with coexisting coagulopathy as
the cause of bleeding events. Three of these were diagnosed as minor bleeds (such as
nosebleeds, gingival bleeding, and hematuria) and were discharged to the emergency
department. The diagnosis was made only after re-admission with more severe bleeding.
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For the remaining three patients, their initial symptoms were classified as surgical or
orthopedic complaints, including abdominal pain, black vomit, and swelling of the
extremities. They were subsequently diagnosed with peritoneal hematoma,
gastrointestinal bleeding associated with coagulopathy, and limb hematoma, respectively.
Vitamin K1 therapy was used to treat poisoning in patients with bleeding (PSS grade 3 or
higher) and prophylactically in all patients with coagulopathy without clinical bleeding.

In conclusion, the authors point out that superwarfarin poisoning is a potentially life-
threatening but under-diagnosed condition, leading to delayed treatment and initiation of
treatment. Clinicians should be alert to these rare poisonings in patients with unexplained

coagulopathy.
RESULTS AND DISCUSSION

Rodenticide poisoning can be differentiated from other diseases on the basis of
coagulation test values and rebound coagulopathy. Such poisoning requires treatment
with high doses of vitamin K, since the half-life of anticoagulant rodenticides is 10 to 70
days, which is 10-50 times longer than the half-life of warfarin. The dosage of
phytomenadione, i.e. vitamin K, depends on the value of the coagulation test (PT/INR)
and bleeding resistant to treatment. Psychiatric evaluation is recommended for patients
with intentional exposure to prevent re-use. In this patient, abstinence from alcohol, drug
addiction treatment, and pharmacological treatment: phytomenadione and ramipril are

recommended due to elevated blood pressure in the patient.
CONCLUSIONS

Rodenticide poisoning is a major health problem with a high mortality rate. The easy
availability in stationary or online stores and the lack of antidotes to rodenticides are a
serious problem. The presented case of a patient consuming alcohol and taking a
rodenticide by mistake shows how low social awareness is in terms of mortality. Close

monitoring of the sale and use of rodenticides could help avoid poisoning.

Rodenticide poisoning can be difficult to identify due to long half-life, delayed onset of
symptoms, different routes of exposure (oral, inhalation, transdermal) and unawareness of

intentional exposure. A patient with suspected rodenticide-related disorders should be
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treated in an interdisciplinary manner, and making a proper diagnosis requires the

cooperation of a toxicologist, psychologist, psychiatrist and hematologist.
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