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Abstract

Introduction: Rodenticides are easily available and inexpensive poisons found in almost every house in India to prevent rodent infestation.
Rodenticide poisoning is the second most common type of poisoning in the Indian Subcontinent, and there is a limited amount of research on it.
The aim of our study is to evaluate the clinical profile of patients admitted with rodenticide poisoning and to correlate various parameters like
serum bilirubin, and serum creatinine with mortality. Methodology: A prospective hospital-based study of 100 consecutive cases diagnosed as
Spontaneous Pneumothorax from January 2019 to September 2020. Every patient underwent comprehensive history taking, in-depth clinical
examination, and investigations. Data were entered into Excel spreadsheets in 2019. Data was presented by using frequency and percentage and
descriptive statistics were used. Results: A total of 100 patients were included in the study. The most commonly consumed poison was a
phosphorus-based paste. The most common symptom reported was abdominal pain (90%). Warfarin-based baits were associated with a high
incidence of bleeding manifestations. The mortality rate was 20%. Additionally, a delay in hospitalization was found to be a significant risk factor
for mortality. Higher mortality rates and was accompanied by elevated bilirubin and SGPT levels. Conclusion: In this study, mortality was 20%,
all due to phosphorus compound. Mortality was common in phosphorus compound, particularly in those who developed jaundice on day 4 of
admission which is reflected by elevated bilirubin and serum creatine level.
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Introduction

Poisoning is a largely preventable cause of death, primarily resulting
from suicide and rarely from accidents, in developing nations. In rural
areas of India, poisoning is a major contributor to casualties and
accounts for 20-25% of critical care admissions. Organophosphorus
and rodenticide poisoning are the most common forms of poisoning in
this region. Intentionally ingesting toxic substances which is known
as Deliberate Self-Poisoning (DSP), is a major contributor to death
and injury. Many individuals who engage in DSP commonly use
rodenticides as the toxic substance.

Rodenticide poisoning can present with a wide range of clinical
manifestations depending on the type and quantity of rodenticide
ingested. Common symptoms include gastrointestinal disturbances
(nausea, vomiting, abdominal pain), bleeding tendencies (hematuria,
epistaxis), neurologic abnormalities (seizures, altered mental status),
and cardiovascular instability. In severe cases, patients may develop
multi-organ  failure, requiring intensive care management.
Rodenticides commonly available in three different forms: powder
containing zinc phosphide, paste containing yellow phosphorus, and
bait containing super warfarin. However, very limited research is
available on the effects of consuming yellow phosphorus in the Indian
subcontinent.
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Rodenticide poisoning can affect multiple systems within the body
and there are no established treatment guidelines for managing such
cases. Additionally, only limited clinical studies are available
exploring the effects of phosphorus paste poisoning, which is
considered the most toxic type of rodenticide poisoning. The clinical
profile and outcome of patients admitted with rodenticide poisoning
are crucial factors in understanding the magnitude of the problem,
identifying associated risk factors, and improving patient care
strategies.This study aims to investigate the clinical profile and
outcome of patients admitted with rodenticide poisoning in a tertiary
care hospital, in Andhra Pradesh.

Materials and methods

A Prospective longitudinal observational study was conducted in the
department of General Medicine of a tertiary care teaching hospital
from November 2019 to July 2021 (20 months). During the study
period, a total of 108 patients were admitted to our emergency
medical ward with a suspected history of ingesting rodenticide
compounds. However, after carefully applying our inclusion and
exclusion criteria, we selected only 60 patients who met all the
necessary criteria, and they were included as the study subjects (n =
60).

Inclusion Criteria
. Patients who had ingested rodenticide compounds in the form of
bait, paste, or powder.

RatnagiriBSVV et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2024; 7(4):15-20

15


http://www.ijhcr.com/

International Journal of Health and Clinical Research, 2024;7(4):15-20

e-1SSN: 2590-3241, p-ISSN: 2590-325X

Exclusion Criteria

e  Patients who had initially been treated at another medical
facility and were later referred to our hospital.

e  Patients who presented to the hospital more than 24 hours after
ingesting the rodenticide were also excluded.

e  Patients who had consumed poison along with alcohol or other
compounds.

e  Patients with a history of chronic alcoholism or jaundice in the
recent past were excluded.

Method of collection of data

The study subjects were patients who were admitted to the emergency
medical ward with a history of ingesting a rodenticide compound. A
comprehensive history, physical examination, and relevant laboratory
tests were performed on these patients. After obtaining a detailed
history, a thorough physical examination was performed, with a
special emphasis on vital signs, jaundice, and bleeding symptoms, as
outlined in the study's proforma. The patient was then closely
monitored during their hospital stay for the development of jaundice
or other adverse outcomes, and relevant laboratory test results were
collected. Particular attention was paid to symptoms such as jaundice,
bleeding tendencies, oliguria, seizures, or headache. On admission, on
the 4th day, and subsequently, laboratory values such as serum
bilirubin, INR, serum creatinine, and SGOT (serum glutamate oxido
transferase) were collected. Standard decontamination methods were
used to manage patients, including nasogastric lavage, and treatment
was tailored to the specific compound ingested. N-acetyl cysteine was
used in the ICU. Survivors were provided with counseling. Autopsies
were performed on patients who died.

Statistical Analysis
Data was entered into EXCEL Spread Sheets 2019 and SPSS Version
20 was used for the Chi-square test one-way ANOVA ‘f” test.

Ethical Considerations

Ethical committee clearance was obtained before the commencement
of the study. Informed consent was obtained from all study
participants.

Results

A total of 60 patients were included in the study.

The study included 60 patients who ingested poison. Of these
patients, 23.3% were less than 20 years old, 55% were between 20-30
years old, and 21.66% were over 30 years old. Males accounted for
63% of the patients while females accounted for 37%. Patients from
low socioeconomic status accounted for 78.3% of the total while
those from middle socioeconomic status accounted for 21.3%. None
of the patients were from high socioeconomic status.

Of the patients, 43.3% were married while 56.7% were unmarried. In
terms of poison consumption, 11.7% consumed bait, 70% consumed
paste, and 18.3% consumed powder.

Nearly half of the patients (48.3%) presented within four hours of
ingestion while 36.7% presented between four and eight hours after
ingestion and 15% presented after eight hours.

Of the patients who ingested poison, 58.3% consumed less than 10 g
of poison with most ingesting phosphorus compound while 35%

consumed between 15-20 grams and only 6.7% consumed more than
20 grams.

The most common symptoms were pain abdomen (88%), vomiting
(46.6%), loose stools (40%), and thirst (33.3%). Jaundice was present
in only 20% of patients but was associated with higher mortality rates.
Most of the patients developed jaundice often on day 3-4 of ingestion.
Almost all of these patients consumed paste (Phosphorus) and almost
every patient died immediately which explains the leading cause of
death and also the most dangerous compound. Out of 60 patients 7
Patients developed bleeding manifestations after consumption of
poison. Out of which five patients had ingested bait (hydroxyl
coumarins) and other 2 had ingested paste (phosphorus) this effect is
due to acute hepato toxicity in patients in bait group, that had
recovered after Inj.vitamin K. Out Of 60 patients ten patients
developed decrease in urine output and all of them belongs to paste
(phosphorus) category, and all of them were deceased which explains
that toxicity was also due to renal damage.

Only four patients had headache without any further neurological
features, and all these four are members of paste (phosphorus)
category, and all these four patients had deceased. 23 patients had
elevated bilirubin levels greater than 1.5 mg/dL, and out of these, 12
patients (52%) died. The remaining patients (48%) experienced a
decrease in bilirubin levels over time and showed improvement in
their condition. 24 patients had an ALT value greater than normal
value (40 1U/L), which parallels with increased bilirubin level, 12
patients had values greater than 5 to 10 times the routine value,
indicating fulminant liver failure that carries nearly 100% mortality.
60 patients 12 patients had elevated serum creatinine values, which
implies the renal injury secondary to phosphorus compound. Out of
all patients, 12 patients died. All of them had consumed paste
(phosphorus), thus showing the lethality poison.

The death rate is the same for both male and female patients but males
have a greater admission rate than females.

In this study, the paste group (phosphorus compound) had the highest
number of deaths, accounting for 28.5% of deaths among those who
consumed it. Compounds containing phosphide and warfarin did not
cause any deaths. In this study, 13 individuals (21.6%) had jaundice
with 12 patients (92.3%) had deceased. Only 1 patient survived, who
had been treated with N-acetyl cysteine from the day of visit to the
hospital. Out of 60 patients, 10 patients had oliguria out of which 9
patients had expired and only one patient survived. In this study, 23
patients had elevated bilirubin levels greater than 1.5 mg/dl, and out
of these, 12 patients (52%) died. The remaining patients (48%)
experienced a decrease in bilirubin levels over time and showed
improvement in their condition. 13 patients (28.5%) had increased
ALT values of greater than 80 1U/I, out of them 12 patients (92.3%)
died and 1 patient survived 11 patients (18.3%) had levels of 40 to 80
1U /I, and 100% of them were recovered. Thereby ALT level of more
than 5 timesnormal along with increased bilirubin and jaundice carries
nearly full mortality. Out of 60 patients 12 patients had elevated
creatine out of them 9 patients had expired.

The above table indicates that there is a significant difference between
bilirubin on admission.

n, 4th day, >1 week, ALT, INR, creatine of the respondents, and their
quality. Hence the calculated value is less than the table value
(p<0.05)
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Figure - 3: Comparison of Symptomatology
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Table — 1: Comparison of various parameters stratified by death and recovery

Variable Death Recovery Total
Less than 20 2 (16.7%) 12 (25%) 14 (23.3%)
Age 211030 7 (58.3%) 26 (54.2%) 33 (55%)
31 and greater 3 (25%) 10 (20.8%) 13 (21.7%)
Gender Male 6 (50%) 30 (62.5%) 38 (63.3%)
Female 6 (50%) 18 (37.5%) | 22 (36.6%)
Quality of the Poison Bait 0 (0%) 7 (14.6%) 7 (11.7%)
Paste 12 (100%) 30 (62.5%) 42 (70%)
Powder 0 (0%) 11(22.9%) | 11(18.3%)
Less than 4 hrs 1 (8.3%) 28 (58.3%) 29 (48.3%)
Time Delay 4108 hrs 4 (33.3%) 18 (37.5%) | 22 (36.7%)
Greater than 8 hrs 7 (58.3%) 2 (4.2%) 9 (15.0%)
Jaundice Yes 0 (0 %) 47 (97.9 %) 47 (78.4%)
No 12 (100%) 1(2.1%) 13 (21.6%)
Serum Bilirubin (mg/dl) Less than 1.5 0 (0.0%) 37 (77.1%) 37 (61.7%)
Above 1.5 12 (100%) 11 (22.9%) 23 (38.3%)
Below 40 0 (0.0%) 36 (75 %) 36 (60 %)
ALT (1U/l) 411080 0 (0.0%) 11 (23.5 %) 11 (18.3%)
Greater than 81 12 (100.0%) 1 (1.5%) 13 (21.7%)

Table — 2: One way ANOVA difference between SGPT, bilurubin on admn, 4th day, >1 wk, INR, creatinine of the respondents and the
quality of poison

Parameter Mean S.D SS Df MS Statistical Inference
Between groups 2.099 2 1.049
On admission Bait (n=7) 0.9143 0.21931 F=6.774
Paste (n=42) 1.3357 0.44657 0.002
Powder (n=11) 0.9364 0.19117 (p<0.05)
Within groups 8.830 57 0.155 Significant
Between groups 45.862 2 22.931
Bait (n=7) 0.9429 0.26992 F=6.184
On 4™ day Paste (n=42) 2.5310 2.25318 0.004
Powder (n=11) 0.4545 0.52795 (p<_0._05)
Within groups 211374 57 3.708 Significant
Between groups 37.338 2 18.669
> 1 week Bait (n=7) 0.000 0.0000 F=3.491
Paste (n=42) 1.7214 2.72661 0.037
Powder (n=11) 0.0000 0.00000 (p<_0._05)
Within groups 304.811 57 5.348 Significant
Between groups 4,164 2 2.082
Bait (n=7) 2.1914 0.55364 F=5.732
INR Paste (n=42) 1.5493 0.67715 0.005
Powder (n=11) 1.2073 0.08063 (p<0.05)
Within groups 20.704 57 0.363 Significant
Between groups 47.111 2 29.055
SGPT levels Bait (n=7) 0.9129 0.35336 F=6.050
Paste (n=42) 2.6190 2.14607 0.04
Powder (n=11) 0.4545 0.5323 (p<_0._05)
Within groups 213.489 57 3.623 Significant
Between groups 1.469 2 0.734
Bait (n=7) 0.9429 0.69488 F=2.609
Creatinine Paste (n=42) 1.1286 0.55887 0.0082
Powder (n=11) 0.7273 0.18488 (p<_0._05)
Within groups 16.045 57 0.281 Significant
Discussion females accounted for 36.6%. This results in a male to female ratio of

Age

The majority of patients in this study (55%) were between the ages of
21-30, with 78.3% of patients being under 30 years old. This is
consistent with the findings of P S Shankar et al[55] and Doshi et
al[54] studies, which also reported a higher proportion of patients in
the 21-30 age group.In Doshi et al[54] 44.44 % are in the age group
of 21-30 years whereas in Shankar et al[55] 60% of patients are in 21-

30 years age group.
Sex

Males accounted for 63.3% of the participants in this study, while

1.5:1, which is similar to the findings of Shankar et al and Prakash et
al[56] studies. In Shankar et al, 59.8% of the participants were male
and 40.2% were female, with a male to female ratio of 1.48:1. In
Prakash et al[56], 60% of the participants were male and 40% were
female, with a male to female ratio of 1.5:1.

Socioeconomic Status

In this study, 78.3% of the participants are from lower socioeconomic
backgrounds, while 21.7% are from the middle class. This is similar
to the findings of Chatterjee et al[56] and Goel et al[57] studies.
Chatterjee et al[56] reported that 88% of patients were from low
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socio-economic status, 11% from middle socio-economic status and
1% from high socio-economic status. While in Goel et al[57] reported
that 75.73% patients from low socioeconomic status, 24.27% from
middle socio-economic status and 0% from high socio-economic
status.

Type of poison ingested

The majority of patients in this trial (42 or 70%) consumed paste
(phosphorus compound), followed by powder (11 or 18.3%), and bait
(super warfarin) (7 or 11.7%). This is similar to the findings of Vijaya
Shekar et al study, where 69% of patients consumed phosphorus and
phosphide compounds and 31% consumed super warfarin.

Time interval between ingestion and hospitalization

In this study, patients who were admitted to the hospital more than 4
hours after ingestion had a much higher death rate (91.6%) compared
to those who were admitted within 4 hours, which had a significantly
lower mortality rate (8.3%). This is consistent with the findings of
Goel et al study[57] where patients presenting within 4 hours are
14.5% and deaths among them are 20%, patients presenting in 4-8
hours are 54.4% and deaths occurring among them are 28.57%, and
patients presenting after 8 hours are 31.1% and deaths among them
are 53.12%.

Biochemical analysis

In this study, 23 patients (38.3%), who mostly consumed phosphorus
compound, had a serum bilirubin level on the fourth day of admission
that was higher than 1.5 mg/dL. Out of these 23 patients, 12 (52.2%)
died. This is consistent with the finding of increased ALT levels on
the fourth day of admission, which suggests acute liver toxicity from
the phosphorus compound. 12 patients who consumed phosphorus
also had increased serum creatinine.

Serum creatine with mortality

In this study, it was found that 20% of the patients had elevated
creatine levels in their blood and 75% of them passed away.
Additionally, out of the 60 patients admitted, 20% of them died, all of
whom had consumed a paste containing phosphorus. Analysis using
the Chi square test revealed no significant correlation between factors
such as sex, age, socioeconomic status, marital status, abdominal
pain, bleeding symptoms, length of hospital stay and patient outcome.
However, there was a strong correlation between factors such as the
quality, quantity, delay, thirst, diarrhea, jaundice, oliguria, head
discomfort, bilirubin levels on the fourth day, ALT levels, and
creatine levels with patient outcomes. These correlations were
statistically significant with a p-value less than 0.05.

Oneway ANOVA difference between SGPT, bilurubin on admn, 4th
day, >1 wk, INR, creatinine of the respondents and the quality of
poison

Conclusion

Rodenticide poisoning is the second most commonly ingested poison
in our area which is commonly available in three different forms,
namely phosphorus compound (ratol paste),zinc phosphide (powder),
super warfarin (bait).

In this study mortality was 20 %, all due to phosphorus compound.
Mortality was common in phosphorus compound, particularly who
developed jaundice on day 4 of admission which is reflected by
elevated bilirubin, ALT and serum creatine level.

Hence phosphorus is considered as deadliest compound and must be
banned to prevent mortality in young productive poor patients, who
intend to ingest poison in a minute decision. N-acetyl cysteine can be
tried in early stages of hepatotoxicity.
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