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1. Introduction 
Poison is defined as any substance capable 

of causing harmful or fatal effects when introduced 
into the living body. According to the World Health 
Organization, poisoning contributes to nearly 0.3 

million deaths annually, with most occurring in 
low- and middle-income countries.¹ In India, 
suicides account for a large share of poisoning 
cases, with the National Crime Records 
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Introduction: Poisoning is a major cause of morbidity and 
mortality worldwide, particularly in low- and middle-income 
countries. Understanding the clinical and pathological profiles aids 
in timely diagnosis and effective management. Objective: To 
assess the clinicopathological features of poisoning in living and 
deceased individuals. Materials and Methods: A cross-sectional 
observational study was conducted over 18 months at KLE Hospital, 
Belagavi, involving 197 cases (163 living and 34 deceased). Data 
were collected using a structured proforma. Clinical features and 
laboratory parameters were analysed for living cases, and 
histopathological findings of brain, heart, liver, kidneys, and lungs 
were performed using haematoxylin and eosin staining for deceased 
cases. Quantitative data were analyzed using descriptive statistics 
and inferential tests (Chi-square, Fisher’s exact test). Statistical 
significance was set at p<0.05. Results: The mean age was 
30.75±15.62 years; 61% were males. The mortality rate was 17.3%, 
with 94% of deaths due to suicide. Paraquat accounted for 44% of 
fatal cases. Brain (82%) and heart (73.5%) were the most affected 
organs. Significant associations were observed between type of 
poison and clinical outcome (p<0.01). Conclusion: Laboratory 
markers such as WBC and platelet counts can predict lethality. 
Autopsy findings revealed organ-specific damage particularly in 
paraquat and organophosphate ingestion. Early recognition of such 
parameters can reduce mortality. 
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Bureau reporting over 1.6 lakh deaths in 2021.² 
Common toxic agents include organophosphates, 
paraquat, rodenticides, and snake venom.3Diagnosis 
in living patients depends on clinical findings, 
laboratory evaluation, and toxicological testing, while 
in deceased cases, histopathological examination 
provides crucial evidence.4,5 Major target organs 
include the liver, kidneys, lungs, and brain, as these 
are involved in metabolism and detoxification.6This 
study aimed to evaluate the clinical, biochemical, and 
histopathological features of poisoning cases in living 
and deceased individuals in the Belagavi region. 
2. Materials and Methods 
Study Design and Setting: A cross-sectional 
observational study conducted at Jawaharlal Nehru 
Medical College and KLE Hospital, Belagavi, from 
January 2021 to June 2022. 
Participants: A total of 197 cases were included (163 
living and 34 deceased) using convenience sampling. 
Inclusion criteria included all poisoning cases within 
24 hours of exposure. Exclusion criteria were food 
poisoning and cases brought dead without proper 
documentation. 
Data Collection: Demographic, clinical, and laboratory 
data were collected from living patients. For 
deceased cases, tissue samples from brain, heart, 
lungs, liver, and kidneys were fixed in 10% buffered 
formalin, processed, sectioned at 5 µm, and stained 
with hematoxylin and eosin. Statistical Analysis: 
Quantitative data were expressed as mean ± SD; 
qualitative data as frequencies and percentages. 
Associations were assessed using Associations were 
analyzed using Chi-square and Fisher’s Exact tests. 
Statistical significance was set at p<0.05. 
Ethical Considerations: Informed consent was 
obtained from living participants. Ethical approval 
was granted by the Institutional Ethical Committee, 
Jawaharlal Nehru Medical College, KAHER 
(MDC/DOME/53). Convenience sampling was 
adopted due to the unpredictable and emergent 
nature of poisoning cases presenting to the hospital, 
ensuring inclusion of all eligible cases within the study 
duration. 
3. Results 

A total of 197 poisoning cases were analyzed, 
comprising 163 (82.7%) survivors and 34 (17.3%) 
deceased. The mean age was 30.75 ± 15.62 years, 
with most patients aged 21–40 years (53%), followed 
by those below 20 years (26%). Males accounted for 
61% of cases, while 58% were unmarried. Among the 
deceased, 15% had a prior history of suicidal 

attempts. Table 1 shows that suicide was the leading 
cause of death (94%), while homicidal and accidental 
cases each accounted for 3%, indicating that most 
fatalities were due to intentional self-poisoning.  
Table 1: Frequency distribution of intentional exposure of 
Deceased cases (n=34) 

Intentional Accident/ Exposure Deceased (%) 

Suicide 32 (94) 

Homicide 01 (03) 

Accidental 01 (03) 

Table 2: Frequency distribution of study participant’s 
Place of ingestion. 

Variable Frequency (%) 

Home 155 (79) 

Farm 28 (14) 

Hospital 05 (03) 

Others 09 (05) 

Table 3: Association of Place of Ingestion, clinical 
features, and compound ingested with poisoning 

Variables 
Survived 
(%) 
(n=163) 

Deceased 
(%) 
(n=34) 

Chi 
square 
(x2) 

p-
value 

Place of Ingestion of 
poison 
Home 
Farm 
Hospital 
Others 

 
125 (77) 
25 (15) 
05 (03) 
08 (05) 

 
30 (88) 
03 (09) 
00 (00) 
01 (03) 

 
 
2.6 

0.46 

Clinical features* 
Vomiting 
Stomach pain 
Throat pain 
Breathlessness 
Drowsiness 
Defecation 
Others 

 
46 (28) 
33 (20) 
14 (09) 
00 (00) 
09 (06) 
04 (02) 
28 (17) 

 
13 (38) 
08 (24) 
10 (29) 
08 (24) 
09 (26) 
03 (09) 
03 (09) 

 
 
 
 
34.96 

<0.01** 

Type of Compound 
Ingested 
Paraquat 
Organophosphorus 
Snake bite 
Unknown 
Component 
Others 

 
09 (05) 
16 (10) 
38 (23) 
40 (24) 
60 (37) 

 
15 (44) 
06 (18) 
00 (00) 
06 (18) 
07 (21) 

 
 
 
46.62 

<0.01** 

*Multiple responses     **p<0.05, statistically significant 

Table 2 shows that most poisonings occurred 
at home (79%), followed by farms (14%), indicating 
that domestic settings were the predominant site of 
ingestion.  An association between the place of 
ingestion, clinical features, and type of compound 
with outcomes in poisoning cases was evaluated in 
Table 3. The place of ingestion had no significant 
impact on mortality (p=0.46), whereas clinical 
features (p<0.01) and compound type (p<0.01) 
showed significant associations. 

Haematological and biochemical parameters 
further supported these clinical observations. The 
mean haemoglobin level was 12.6 ± 2.5 g/dL, while 
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the mean platelet count was markedly lower in 
deceased cases (0.71 ×10⁵/µL). Elevated liver 
enzymes and serum creatinine values were also 
noted, indicating hepatic and renal involvement 
(p<0.05). 
Histopathological Findings: Microscopic examination 
of autopsy samples revealed characteristic multi-
organ involvement. The brain showed vascular 
congestion, interstitial oedema, and focal neuronal 
necrosis, more prominent in paraquat-related 
deaths. The heart demonstrated myocardial fibre 
degeneration, interstitial haemorrhage, and mild 
lymphocytic infiltration in several cases. The lungs 
showed extensive alveolar congestion, oedema, and 
haemorrhage with occasional fibrin deposition. The 
liver exhibited centrilobular necrosis, fatty changes, 
and sinusoidal congestion, whereas the kidneys 
revealed tubular epithelial degeneration, glomerular 
congestion, and focal necrosis. These features were 
more severe in paraquat and organophosphorus 
poisoning. 
4. Discussion 

The predominance of young, unmarried males 
in this study is consistent with the psychosocial 
vulnerability patterns documented in Indian and 
South Asian populations, where occupational 
exposure and emotional stress play a significant role 
in self-poisoning incidents.7-9 Similar demographic 
trends have been documented across neighbouring 
countries. Studies from Bangladesh and Sri Lanka also 
report a predominance of male victims aged 20–40 
years, reflecting shared sociocultural stressors, 
agricultural exposure, and easy access to toxic 
agents.10-12 The current study revealed that paraquat 
and organophosphorus compounds were the most 
frequent fatal agents, responsible for 44% and 18% of 
deaths, respectively, whereas unknown compounds, 
snake bites, and household poisons predominated 
among survivors. Similar patterns of herbicide and 
pesticide-related toxicity have been documented 
across India.13-16  

Laboratory abnormalities, such as elevated 
WBC and liver enzyme levels along with reduced 
platelet counts, reflect systemic toxicity and correlate 
strongly with fatal outcomes. These markers may 
serve as early prognostic indicators in triaging and 
clinical management, especially in resource-limited 
emergency settings.17-19 Histopathological evaluation 
of deceased cases demonstrated multi-organ 
involvement, predominantly affecting the brain 
(82%), heart (73.5%), lungs (65%), liver (50%), and 

kidneys (15%). Cerebral congestion and hepatic 
changes observed in the present study correspond to 
previous autopsy-based findings.4,20,21 Recent 
advances with histopathological examinations 
facilitate to correlate the changes in tissue due to 
poisons. It provide insights into genetic susceptibility 
to environmental toxins and drugs.22-24 

Histopathological findings confirmed that 
paraquat primarily affects pulmonary and cardiac 
tissues, while organophosphorus compounds show 
hepatic and renal involvement.5,17,25 Such correlations 
between laboratory and autopsy data highlight the 
importance of integrating clinical, biochemical, and 
morphological evaluation for early recognition of 
systemic toxicity and systemic toxicity  and timely 
intervention. 
Limitations: The study was limited by its single-centre 
scope and convenience sampling method. Some 
compounds lacked toxicological confirmation, which 
may have affected classification accuracy. Future 
multicentre studies with larger cohorts are 
recommended to validate these findings and develop 
region-specific clinical management protocols. 
5. Conclusion 

Laboratory parameters such as platelet and 
WBC counts are valuable in predicting severity and 
outcome in poisoning cases. Integrating clinical data 
with histopathological findings improves prognostic 
accuracy and guides management. 
Strengthened regulation of toxic agents, public 
awareness campaigns, and mental health support 
systems are vital to reduce suicidal poisonings. Multi-
institutional studies should standardize 
clinicopathological correlations across diverse 
populations. 
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