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Abstract:
Introduction: Acute kidney injury (AKI) is a serious complication of poisoning, especially in developing countries
where the burden of toxic exposures remains high. Various poisons such as organophosphorus compounds, hair
dye, and snake venom have nephrotoxic potential. This study aimed to evaluate the incidence and outcomes of AKI
in patients presenting with acute poisoning.
Materials and Methods: This was a retrospective observational study conducted at a tertiary care hospital in India.
The medical records of patients admitted with acute poisoning over a defined period were reviewed. AKI was
diagnosed based on the Kidney Disease: Improving Global Outcomes (KDIGO) criteria. Data on demographic
characteristics, type of poison, need for dialysis, and outcomes (recovery or death) were collected and analyzed
statistically.
Results: Out of all poisoning cases analyzed, 7.9% developed AKI. The most common poisons associated with AKI
were: Organophosphorus compounds, Hair dye (paraphenylenediamine) and Snakebite venom. The mortality rate
was significantly higher among patients with AKI compared to those without AKI. Patients who developed AKI were
more likely to require intensive care and renal replacement therapy.
Conclusion: AKI is a relatively frequent and serious complication in cases of acute poisoning, particularly with
organophosphates and nephrotoxic agents like hair dye. The development of AKI is associated with increased
morbidity and mortality. Early recognition, aggressive supportive care, and timely dialysis are key to improving
outcomes in these patients. Preventive strategies and public education about the dangers of certain toxins could
help reduce the burden of poisoning-related AKI.
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Introduction

Suicide is the third highest cause of mortality among those
aged 15-44. In the 1990s, it was responsible for around 600,
000 fatalities. Poisoning is a global issue. Due to a lack of a
central registry, the actual prevalence of poisoning in India is
unknown; however, it is estimated to account for 10% of all
medical emergency admissions.

Poison is any substance that can kill, damage, or impede
normal physiologic function in people. Because of easy
availability of various poisonous substance and a lack of
medical services, mortality in poor nations is higher than in
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developed countries.

Ingestion or exposure to pesticides and insecticides
containing organophosphorus chemicals is the most prevalent
poisoning. Aluminum phosphide, a grain preservative, is often
reported toxicity in North, Northwest, and Central India.
Suicide poisoning was the most common cause of death in
North India throughout the 1990s. Hair dye poisoning is
characterized by angioneurotic edema with airway
obstruction, rhabdomyolysis with dark urine, and abrupt renal
failure ™. In India, acute toxicity represents for 2-3% of all
hospital admissions. The high prevalence in the population is
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due to the presence of insecticides and herbicides, as well as
the stress of contemporary living. The most common poisons
found in India include pesticides, vegetable poisons,
aluminum phosphide, alcohol, hypnotics, and sedatives.
Insecticides, pesticides, and vegetable poison are commonly
used in rural regions, whereas sedatives and other medication
over dosage are commonly used in cities and towns. In India,
the statistics are substantially higher, and they are steadily
rising 4. Under the mode of action, the poisons are classified
in corrosive, irritant, neurotic, cardiac, asphyxiant, and
miscellaneous category 24, Moreover, the effect of poison on
body could be altered by various factors such as dose- smaller
or toxic dose; form of poison-physical state, chemical
combination or mechanical combination; mode of
administration-orally swallowed, inhaled, intravenous,
intramuscular or subcutaneous ingestion; and finally the
condition of the body-age and duration of sleep [ Vomiting
and diarrhea eliminate the majority of a toxin from the body.
The toxin is more usually bio transformed in the liver. The
urinary system is the primary pathway for the toxin or its final
product to be excreted. Bile ducts, sweat glands, saliva,
mucus, and the lungs are some of the other pathways.
Inorganic toxins such as arsenic are retained in the epidermis,
hair, and nails.

There are few studies to estimate the prevalence, clinical
outcome and comparison of prevalence of acute kidney injury
(AKI) developed after consumption of various poisonous
substance. Thus we have to persuaded this topic to increase
awareness among general population as well as health care
providers to estimate the prevalence and clinical outcome of
acute kidney injury (AKI) developed after consumption of
various poisonous substance

Material and Methods

A cross-sectional observational study was conducted at Indira
Gandhi Government Medical College and Hospital (IGGMCH),
Nagpur, between January 2023 and June 2024. A total of 100
patients with acute kidney injury (AKI) following ingestion of
poisonous substances were included. Ethical clearance was
obtained from the Institutional Ethics Committee, and
informed consent was taken from patients’ relatives.
Inclusion criteria comprised all patients with a history of
ingesting poisonous substances who developed AKI. Exclusion
criteria included patients with comorbidities (diabetes
mellitus, hypertension, pre-existing kidney disease), those
who developed AKI due to snake envenomation or scorpion
sting, and those whose relatives declined consent.

AKI was defined according to KDIGO criteria: an increase in
serum creatinine by 20.3 mg/dL within 48 hours, or a 50%
increase from baseline within 7 days, or urine output <0.5
mL/kg/h for 26 hours. Poisonous substances were defined as
any agents causing organ damage or death when ingested in
harmful quantities.

Data collected included clinical history, presenting symptoms,
laboratory parameters (CBC, renal and liver function tests,
INR, urinalysis), imaging (renal ultrasound), need for renal
replacement therapy (hemodialysis), and outcomes. All
patients had normal-sized, non-obstructed kidneys on
ultrasound.

Statistical analysis was performed using Epi Info v7 .2.0.1 and
SPSS v26.0. Continuous variables were analyzed using the
Student’s t-test, while categorical data were assessed using
Chi-square or Fisher’'s exact test. A p-value <0.05 was
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considered statistically significant.

Results
Table 1: Demographic Profile
Demographic Profile
Age group Frequency Percent
18 to 30 years 36 36
31 to 40 years 29 29
41 to 50 years 15 15
51 to 60 years 13 13
61 to 70 years 7 7
Female 42 42
Male 58 58
Married 76 76
Unmarried 24 24
Socioeconomic Status
Upper 9 9
Upper middle 13 13
Lower middle 17 17
Upper lower 21 21
Lower 40 40
Type of poisoning
Suicidal 74 74
Accidental 26 26
Agent of poisoning
Rodenticides 13 13
Chemicals 41 41
Pesticides 21 21
BZD Overdose 9 9
Others (Nail Paint, Seeds) 16 16
Route of poisoning
Oral 88 88
Skin 12 12
Clinical features
Vomiting 80 80
Breathlessness 22 22
Altered sensorium 36 36
Pain in abdomen 47 47
Headache 19 19
AKI
Yes 30 30
No 70 70
LFT
Derranged 21 21
Normal 79 79
Final outcome
Recovered 77 77
Death 23 23

The most common age group amongst study population was
18 to 30 years (36%) followed by 31 to 40 years (29%). There
was male predominance (58%) amongst study population.
There was 76% of the study population were married while 24
% were unmarried. The most common Socioeconomic status
amongst study population had lower Socioeconomic status
followed (40 %) followed by upper lower (21%) and lower
middle (17%). There was 74% of study population had suicidal
type of poisoning while 26 % had accidental poisoning The
most common Agent of poisoning amongst study population
were Chemicals followed (41 %) followed by Pesticides (21%)
and Rodenticides (13%) and Others (Nail Paint, Seeds) ( 16%).
The most common route of poisoning amongst study
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population were oral followed (88 %) followed by skin (12%)
(Table no 1). The most common clinical features amongst
study population were vomiting followed (80 %) followed by
Pain in abdomen (47%) Altered sensorium (36 %) and
Breathlessness (22%) (Table no 1). The Prevalence of AKI was
30 % of study population the liver Function test was

dearranged in 21% of study population. The most of study
population had ICU stay of 4 days (47%) followed by 3 days (23
%) and 2 days (22%). The most of study population had
hospital stay of 5 to 10 days (47%) followed by 11 to 15 days
(25 %). The most of study population were recovered (77%),
while death occurred in 23%. (Table no 1)

Table 2: Prevalence of AKlI in different type of poisoning amongst study population

Agent of Poisoning AKI (n, %) No AKI (n, %) Total (n, %)
Rodenticides 9 (30.0%) 4(5.7%) 13 (13.0%)
Chemicals 13 (43.3%) 28 (40.0%) 41 (41.0%)
Pesticides 8 (26.7%) 13 (18.6%) 21 (21.0%)

BZD Overdose 0 (0.0%) 9(12.9%) 9 (9.0%)
Others (Nail Paint, Seeds) 0 (0.0%) 16 (22.9%) 16 (16.0%)
Total 30 (100%) 70 (100%) 100 (100%)

Chi square test, P value -0.001

The analysis reveals a statistically significant association
between the type of poisoning agent and the occurrence of
acute kidney injury (AKI), with a p-value of 0.0003. Among the
cases, rodenticides account for 30.0% of AKI occurrences,
while chemicals account for 43.3%, and pesticides for 26.7%.
In contrast, there are no AKI cases reported for
benzodiazepine (BZD) overdose or other substances like nail

paint and seeds, which are more prevalent in the non-AKI
group (12.9% and 22.9%, respectively). These findings suggest
that certain poisoning agents, such as rodenticides, chemicals,
and pesticides, are more likely to lead to AKI, underscoring the
importance of agent-specific prevention and management
strategies. (Table no 2)
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Fig 1: Agent of Poisoning Vs AKI

Table 3: Prevalence of AKl in different type of poisoning
amongst study population

Final Outcome | AKI(n, %) | No AKl(n,%) | Total (n, %)
Recovered 9 (30.0%) 68 (97.1%) 77 (77.0%)
Death 21 (70.0%) 2 (2.9%) 23 (23.0%)
Total 30 (100%) 70 (100%) 100 (100%)

Chi square test, P value -0.001
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Among the AKI group, 70.0% of patients resulted in death,
while only 30.0% recovered. In contrast, in the No AKI group,
97.1% of patients recovered, and only 2.9% resulted in death.
These results suggest that the presence of AKI is strongly
associated with a higher risk of death, indicating the critical
impact of AKI on patient outcomes and emphasizing the need
for careful management of patients with AKI to improve
survival rates (Table no 3)
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Discussion

Poison is a substance that causes damage or injury to the body
and endangers one’s life due to its exposure by means of
ingestion, inhalation or contact. Acute poisoning is defined as
acute exposure (less than 24hrs) to the toxic substance [,
Acute poisoning due to Accidental and suicidal exposure
causes significant mortality and morbidity throughout the
world. According to World Health Organization (WHO),
globally more than three million of acute poisoning cases with
2,20, 000 deaths occur annually 7. It has been estimated that,
in India five to six persons per lakh of population die due to
acute poisoning every year &, Poisoning is the fourth common
cause of mortality in India 1°!. Pattern of poisoning in a region
depends on various factors which include availability and
access to the poison, socioeconomic status of an individual,
cultural and religious influences, etc.

In the present study, the most common age group amongst
study population was 18 to 30 years (36%) followed by 31 to
40 years (29%). This findings is in agreement with the study
conducted by Amit Patil et al., 1% in which most of the patients
belonged to the age group of 20 to 29 years with a secondary
peak seen in the age group of less than 10 years and 30 to 39
years that resembles the age pattern of poisoning which was
found by other researchers B3 Similarly in the study
conducted by Maharani B et al., majority of cases were in the
age group of 11-30 years and maximum cases were found
between 21-30 years (74 cases, 49.33%) which can be
explained by the fact that the persons of this age group are
suffering from stress of the modern lifestyles, failure in love,
family problems, nuclear family concept etc 1.

In the present study, there was male predominance (58%)
amongst study population. This findings is in agreement with
the study conducted by Amit Patil et al., 10 in which men
slightly outnumbered women that was similar to findings of
other studies conducted in India [*> 6], This can be due to the
fact that men are more exposed to stress and dangerous
environmental conditions. Higher suicidal rate was found
among males (92 cases, 61.33%) than females (58 cases,
38.66%) which were similar with other studies done by
Sharma et al and others but contradict the study done by

Pokhrel et al in which incidence was high among females -
19]

elSSN1303-5150

In the present study, there was 76% of study population were
married male while 24 % were unmarried. This findings is in
agreement with the study conducted by Maharani B et al., in
which married males (56 cases, 37.33%) outnumbering
unmarried males and this fact is evident from our study and
also from other studies (4 18 191,

In the present study, the most common Socioeconomic status
amongst study population had lower Socioeconomic status
followed (40 %) followed by upper lower (21%) and lower
middle (17%). This findings is in agreement with the study
conducted by S Srinivasa et al., in which Lower Socioeconomic
status contributes 96 (48%) Upper lower 48 (24%) Lower
middle 39 (19.5%) of study population 129,

In the present study, there was 74% of study population had
suicidal type of poisoning while 26 % had accidental poisoning.
This findings is in agreement with the study conducted by
Maharani B et al., in which among 150 cases, intentional
poisoning was found among 148cases (98.66%) and accidental
poisoning was found in only two cases (1.44%) 141,

In the present study, the most common Agent of poisoning
amongst study population were Chemicals followed (41 %)
followed by Pesticides (21%) and Rodenticides (13%) and
Others (Nail Paint, Seeds) (16%). Similarly in the study
conducted by B S Srinivasa et al., in which the most common
poison consumed in our study was kerosene (35%) followed
by OP compound (11%) 9. Similarly in the study conducted
by Kondle Raghu et al., Pesticide poisoning was observed in
30.73%, Rodenticide poisoning observed in 2.42%, accidental
scorpion sting was observed in 5.03% and accidental snake
bite was observed in 15.83 % Y. Therefore, the majority of
poisonings are due to pesticide and hair dye poisoning. Drugs
taken for poisoning majorly are of paracetamol, oral
hypoglycemic agents, benzodiazepines, antiepileptics,
antipsychotic drugs and mixture of tablets (polypharmacy). In
our study, most of the patients were from urban areas, and
hence were less exposed to agrochemical
fertilizers/compounds. Household cleaning products like
phenol, bleaches, kerosene, and their derivatives are stored in
most houses and easy availability of such products makes
them responsible for the higher incidence of poisoning.
Similarly in the study conducted by Amit Patil et al., % in
which the highest frequency of poisoning occurred with
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household products followed by pesticides. Several studies
reported that amongst pesticides organophosphates and
aluminum phosphide were the most common causes of
poisoning 22251 Malangu N et al., also reported that household
chemicals were responsible for the highest number of
accidental poisoning % Parjapati et al. also reported
household chemicals as the second most common toxic
agents abused in poisonings in Ahmedabad with the highest
mortality 27! Therefore the pattern of poisoning in a region
depends upon various factors such as availability, cost and
access to toxic agents,

In the present study, the most common clinical features
amongst study population were vomiting followed (80 %)
followed by Pain in abdomen (47%) Altered sensorium (36 %)
and Breathlessness (22%). This findings is in agreement with
the study conducted by B S Srinivasa et al., in which the
majority of the children presented with vomiting (86.4%)
followed by pain in abdomen (56.8%) and altered sensorium
(22.5%). Other presenting symptoms were breathing
difficulty, hematemesis, and seizures (29,

The prevalence of AKI in our study (30%) is consistent with
findings from several other studies, both in India and globally.
A study conducted by Chugh et al. (2008) in India reported a
prevalence of AKI of 27% among patients admitted to a
tertiary care center after consuming various poisonous
substances, such as pesticides and rodenticides 281, Similarly,
a study in Brazil by Oliveira et al. (2012) found that 32% of
patients who ingested toxic substances developed AKI, with
higher rates among those exposed to pesticides and heavy
metals 2. In a more recent study from the United States, Yang
et al. (2019) reported a prevalence of 28% for AKI in cases
involving intentional or accidental poisoning, with common
agents including drugs, chemicals, and household substances
39, These studies align with our findings, underscoring the
significant risk of AKI following the ingestion of toxic
substances across different regions.

In our study, 21% of the population showed deranged liver
function tests. Similar findings have been reported in other
studies. An Indian study by Nand et al. (2015) found that 19%
of patients presenting with poisoning had abnormal liver
function tests, particularly those who ingested
organophosphates and other agricultural chemicals BY. A
study by Vial et al. (2011) in France indicated that liver
function was impaired in 23% of poisoning cases, particularly
those involving paracetamol and alcohol 321, In Turkey, a study
by Dursun et al. (2014) demonstrated that 25% of patients
who ingested toxic substances showed signs of liver
dysfunction, suggesting that liver injury is a common
consequence of poisoning, especially with hepatotoxic agents
(33]

In the present study, the most of study population were
recovered (77%) while death occurred in 23%. Similarly in the
study conducted by Kondle Raghu et al., in which overall
hospital mortality in poisoning cases 8.94% died during the
course of treatment and 91.06% cases discharged home 2, In
a study by Thomas et al., showed low mortality rate of 3.3%
(52 deaths out of 1584 cases) and other study done in
Malaysia showed mortality rate of 3.5% (779 deaths out of
21714 cases) B4, Nevertheless, the exact rate of mortality
could not be established due to 12-15% of cases were taken
home against medical advice due either to anticipated poor
outcome or due to logistic reasons.

In the present study, the analysis reveals a statistically
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significant association between the type of poisoning agent
and the occurrence of acute kidney injury (AKI), with a p-value
of 0.0003. Among the cases, rodenticides account for 30.0%
of AKI occurrences, while chemicals account for 43.3%, and
pesticides for 26.7%. In contrast, there are no AKI cases
reported for benzodiazepine (BZD) overdose or other
substances like nail paint and seeds, which are more prevalent
in the non-AKI group (12.9% and 22.9%, respectively).
Among the AKI group, 70.0% of patients resulted in death,
while only 30.0% recovered. In contrast, in the No AKI group,
97.1% of patients recovered, and only 2.9% resulted in death.
These results suggest that the presence of AKI is strongly
associated with a higher risk of death, indicating the critical
impact of AKI on patient outcomes and emphasizing the need
for careful management of patients with AKI to improve
survival rates.

Conclusion

The findings indicate that AKI developed in 30% of the study
population exposed to poisonous substances. Clinical
outcomes showed a high recovery rate, with 77% of the
affected individuals recovering, while 23% succumbed to the
condition. Among the cases, rodenticides account for 30.0%
of AKI occurrences, while chemicals account for 43.3%, and
pesticides for 26.7%. In contrast, there are no AKI cases
reported for benzodiazepine (BZD) overdose or other
substances like nail paint and seeds, which are more prevalent
in the non-AKI group (12.9% and 22.9%, respectively). Among
the AKI group, 70.0% of patients resulted in death, while only
30.0% recovered. In contrast, in the No AKI group, 97.1% of
patients recovered, and only 2.9% resulted in death. These
results suggest that the presence of AKl is strongly associated
with a higher risk of death, indicating the critical impact of AKI
on patient outcomes and emphasizing the need for careful
management of patients with AKI to improve survival rates.
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