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Background: Poisoning and drug overdose (DO) are important health problems in 
developing countries. These emergencies are associated with high mortality and morbidity. 
Different factors affect the final outcome of patients. This study aims to review the pattern 
of poisoning and DO in an urban tertiary care hospital and also the determinants and final 
outcome of patients with poisoning and DO. Materials and Methods: Observational, 
retrospective hospital records-based study at a tertiary care hospital (15 months). Data 
on demography, hospitalization, complications, type of poison/drug and outcome of 
patients with poisoning and DO were collected. Data were analyzed using descriptive 
statistics, Chi square test and ANOVA. P < 0.05 was considered significant. Results: Of 
the total of 296 records, 213 were included (122 poisoning, 91 DO). Organophosphates 
(OP) (32.5%), pyrethroids (17.2%) and organocarbamates (12.2%) were the commonly 
used poisons. Sedatives and antiepileptics (21% each) were the common DOs. Poisoning 
among men was greater than that among women (P < 0.001). Outcome parameters of 
hospital stay and ventilator requirement were significant (P < 0.001). The overall case 
fatality rate was 2.4%. Conclusions: OP compounds were the most common among 
poisons, while sedatives were frequently consumed drugs. Young adults from urban areas 
were the common victims with suicidal intention. Regulations, educational awareness and 
poison information centers will help to reduce the growth of this public health problem.
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Introduction
Deliberate self-harm is a major public health problem 

in many developing countries including India.[1] 

Each year, 500,000 deaths occur in rural Asia due 
to suicide, and 200,000 of these deaths are due to 
self-organophosphates (OP) poisoning. The medical 
management of poisoning emergencies is difficult 
and, till date, there are no clear-cut evidence-based 

guidelines for the best management of OP poisoning.[2] 

Drug overdose (DO) is the second most common mode 
of deliberate self-harm after poisoning with pesticides. 
Both are associated with a high case fatality rate (CFR). 
In developing countries, the fatality rate is 15-times 
higher than in industrialized countries.[3]

This study aims to review the incidence of poisoning 
and DO in an urban tertiary care hospital and also 
the determinants and final outcome of patients with 
poisoning and DO.

Materials and Methods

The study was an observational, retrospective study 
conducted for a duration of 15 months carried out 
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at a tertiary care center with superspeciality services 
and bed strength of 1200 well equipped with modern 
diagnostic and treatment facilities. Data were collected 
from medical records of all adult patients admitted to 
the Emergency Medicine Department with a primary 
diagnosis of poisoning and DO after approval from 
hospital authorities. Records of patients who got 
discharged against medical advice were excluded.

Data regarding demographic profile, residence, disease 
data, clinical assessment, treatment data, comorbid 
conditions, investigational details, adverse drug 
reactions and treatment outcome data were collected.

Statistical analysis
Both descriptive and inferential statistics were used to 

analyze the data. Categorical data of the determinants 
of treatment and outcome measures were analyzed 
using the X2 test. Analysis of variance (ANOVA) was 
used to compare between the drug overdose and the 
poisoning groups. P <0.05 was considered significant. 
The Kruskal Wallis test was used to compare the 
determinants of treatment between the different types 
of poisoning.

Results
The study profile is shown in Figure 1. A total of 296 

records were screened, and 213 were included based on 
study criteria. There were 122 cases of poisoning and 91 
cases of DO.

Table 1 shows the patient characteristics of both 
poisoning and DO. The numbers of male patients 
with poisoning were significantly greater than the 
number of women with poisoning (χ2 17.3, df = 1,  
P = 0.0001). Women significantly outnumbered men 
in the diagnosis of DO. Poisoning (122 cases) was 
common in the younger age groups between 21 and 30 
years (54.9%). The people from the urban areas were 
significantly higher compared with the rural areas. 
(χ2 6.45, df = 1, P = 0.009).

Figure 2 shows the pattern of poisoning in this study, 
the most common being OP (32.5%), pyrethroids (17.2%), 
organocarbamates (OC) (12.2%) and corrosives (7.3%). A 
total of 38.9% of the patients were referred from primary 
and secondary hospitals. Among them, a significant 
number were poisoning cases (χ2 4.4, df = 1, P = 0.024). 
Table 2 shows duration of hospital stay in both poisoning 
and DO patients. Majority of patients in the study had a 
shorter stay in the hospital. We found that 66% of patients 
with poisoning had a shorter stay of less than or equal 

Figure 1: The number of patient records screened and included in the 
study

Figure 2: The pattern of poisoning in the study

Table 1: Patient characteristics in the study

Patient  
characteristics

Poisoning  
(n = 122)

Drug overdose  
(n = 91)

P (Chi square 
test)

Men 64 (52.5%) 22 (25%) <0.0001
Women 58 (47.5%) 69 (75%)
Age (mean ± SD) 28.1 ± 10.81 28.1 ± 10.81
Urban background 108 (92%) 89 (97%) <0.009
Rural background 14 (8%) 2 (3%)
Married 64 (52%) 46 (50.5%) <0.445
Single 58 (48%) 45 (49.5%)
Referred from 
outside

55 28 0.024

Direct admission 67 63

Table 2: Duration of hospital stay in patients with poisoning 
and drug overdose (n = 213)

No. of days No. of patients %

Less than 3 days 154 72.3
1 week 31 14.5
2 weeks 20 9.3
More than 2 weeks 8 3.7

to 3 days in the hospital, and the median, interquartile 
range values for duration of stay was 2 (1–4) days.

Among patients with poisoning, 67% required intensive 
care, and the duration of stay in the Intensive Care Unit 
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(ICU) was 4.43 ± 2.80 days. Of those patients in the ICU, 
21.9% needed assisted ventilation for a period of 6.05 
± 3.42 days. The need for ventilation was significantly 
higher in patients with OP poisoning than in those with 
the other types of poisoning. (χ2 15.80, df = 3, P = 0.001).

24.5% of the patients had consumed the poison during 
the late evening hours (6 pm to 12 midnight) We also 
found that 69.6% of the patients presented to hospital 
within 12 h of the event, while 23.7% presented within 
3 h of the event. It was found that 90.9% of the patients 
had intentionally used the poisons to induce self-harm. 
The common route of consumption of poison was oral 
(97.5%), followed by accidental inhalation.

OP and OC received both specific as well as supportive 
therapy, and the remaining poisons were managed 
symptomatically with supportive therapy. Pralidoxime, 
glycopyrrolate and atropine were the antidotes used. In 
62.5% of the OP poisoning patients, the combination of 
pralidoxime with glycopyrrolate was the commonly used 
antidote. There was no significant difference between the 
need of ventilation and the different antidotes used in 
the treatment of OP poisoning. (χ2 3.18, df = 2, P = 0.20). 
In 53.3% of the patients, no specific antidote was used.

12.2% of the patients with poisoning developed 
complications during the stay in hospital. Ventilator-
associated pneumonia was the most common complication 
noted (33.3%), while multiorgan dysfunction syndrome 
stood as the second most common complication (13.3%). 
Poisoning due to OP compounds lead to a higher number 
of complications (53.3%), especially ventilator-associated 
pneumonia.

Figure 3 shows the pattern of DO. Sedatives and 
antiepileptic drugs were the most common, with 21% 
each, followed by antidepressants and paracetamol. The 
present study showed DO to be 42.7% (91/213) of the 
study population, of which female patients accounted for 
75% of the cases. Young women in the age group of 21–30 
years accounted for 39.5% of the DO cases, with nearly 
50% being married, and were from an urban background.

Of the total DO cases, 30% were referred from other 
hospitals. About 43.9% were treated in the ICU for a 
duration of 3.94 ± 2.36, while only 7% of them received 
assisted ventilation for 6.53 ± 3.55. We found that 
nearly 43% of the events occurred between 6 am and 
6 pm. Thirty-four percent of the patients presented to 
the hospital within 6 h of event. In 79% of the patients, 
there were intentions of self harm; the remaining were 
accidental.

DOs were managed most often in the general wards 
symptomatically. A total of 37.5% received ICU care for 
a duration of 3.25 ± 0.71 days, and none of the patients 
needed assisted ventilation. Paracetamol was the most 
common drug with specific antidote used in cases of 
overdose. N acetyl cysteine (NAC) was the antidote 
used. Most cases of barbiturate overdose were managed 
symptomatically. In 17.5% of the patients, the drug levels 
were elevated, and, in them, forced alkaline diuresis 
(FAD) as infusion was used effectively for a duration 
(days) of 2.60 ± 1.51. DO patients (85%) were treated 
symptomatically, and only one of the patients required 
use of inotropes.

The important factors influencing outcome in patients 
with poisoning are severity of poisoning, type of poison, 
quantity consumed, time of event, time to present at 
hospital, duration of stay at hospital, stay in ICU, need for 
ventilation and complications during the stay at hospital. 
There was a significantly greater need for assisted 
ventilation in patients with poisoning as compared with 
DO (χ2 6.03, df = 1, P = 0.014).

A significantly longer stay was found in patients with 
OP poisoning when analyzed using the Kruskal Walis 
test (P = 0.0001); however, the duration of stay did not 
correlate with the mortality.

The overall CFR in our study was 2.4%. There were 
three mortalities among patients with poisoning. The 
poisons used were aluminum phosphide (2) and a 
corrosive. There was no significant difference in the 
outcomes between men and women (χ2 0.874, df = 1,  
P = 0.35). All patients with DO improved and no 
mortality was reported.

Discussion
Of the 500,000 deaths occuring every year, nearly 

200,000 deaths are due to self-poisoning with OP 
compounds in South East Asia.[2] Data from the western 

Figure 3: The pattern of drug overdose in the study
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part of the globe shows that DO is a common mode of 
deliberate self-harm. The results of the present study 
show that poisoning and DO persist to remain a major 
public health problem.

OP compounds (32.5%) were the most commonly 
consumed poisons, and their treatment included oximes 
and glycopyrrolate. Men outnumbered women by 4.6%, 
and 54.9% of them were in the age group of 21–30 years. 
These findings correlate with studies conducted in Iran 
and also other studies performed across our countries, 
and may be attributed to the fact that pesticides are more 
accessible to men, as is found in the literature.[1,4-9]

The domicile distribution of patients in our study 
showed 92% from urban areas comparable to other 
studies, which have shown predominance of poisoning 
in rural areas.[10]

Twenty-five percent of the patients had consumed 
the poison in the evening hours. This pattern of 
consumption has been shown in other studies, and it 
has been postulated that people who definitely want to 
die chose a poisonous compound and most often took 
it in the evening hours when the rest of the family was 
less alert.[11]

Only 19% of the patients presented to the hospital 
within 3 h of poisoning as compared with 57.4% in the 
literature.[12] This could probably be attributed to the fact 
that 66% of the poisoning cases were referrals and hence 
a lot of time could have lapsed during the transport. 
This again highlights that the outcome in these patients 
depends on multiple factors.

Of the other poisons in our study, the incidence of 
Aluminium Phosphide was 3.2%, and this is significantly 
lower compared with studies in North India.[13-15] Also 
across Asia, AIP poisoning is very common, with 
mortality as high as 31% in Iran.[16]

In the present study, deaths were due to aluminum 
phosphide and corrosive poisoning, and the overall CFR 
due to self-poisoning was 2.4%. The literature shows that 
in UK, the self-poisoning CFR is less than 0.5%, in Sri 
Lanka it is 7% and in India it is 30%. The low mortality 
in our study could be attributed to the infrastructure 
and treatment facility available at a tertiary care center.

Duration of hospital stay, ventilator requirement and 
duration, type of poison and the quantity, comorbid 
conditions, clinical complications are some of the major 
determinants of outcomes in patients with poisoning. From 

our experience, we found that majority of the critically ill 
patients and poor patients got discharged against medical 
advice owing to financial reasons. There is thus a dearth 
of data on the final outcome of patients with poisoning.

As the overall mortality was low (3), the determinants 
of the outcome using multiple logistic regression test was 
not feasible in the present study. However, comparing 
the above-mentioned parameters of patients in our study, 
those with poisoning definitely were at an increased risk 
of mortality.

Some of the strategies to reduce the use and availability 
of pesticides used in poisoning are: voluntary guidelines, 
safe use initiatives and international policy instruments, 
changes in farming practice such as integrated pest 
management (IPM) and direct restrictions of pesticide 
use.[17]

Among the salient features of these strategies is the 
International Code of Conduct on the Distribution 
and Use of Pesticides.[18] This necessitates government 
authorities of countries to establish regulations and 
voluntary standards of conduct on the safe distribution, 
handling and availability of pesticides. It requires that 
highly toxic pesticides be prohibited for importation, 
sale and purchase if Good manufacturing practice is 
insufficient. However, implementation of the Code needs 
good infrastructure and resources, backed by a strong 
political will to prevent hazards due to the pesticides.

Industry initiatives in reducing the pesticides hazards 
will contribute greatly in preventing the poisoning 
emergencies. The literature shows that initiatives such 
as the Global Crop Protection Federation (GCPF) pilot 
projects in Guatemala did help in reducing the number 
of poison-related deaths.[19]

The IPM approach enables farmers to reduce the use of 
pesticides and has been found to be highly economical 
as investment on pesticides is less, safe as exposure to 
these chemicals is reduced and in addition profitable due 
to the high returns of produce.[20]

Studies from round the world have shown that 
restricting the availability of pesticides by banning 
potentially toxic poisons goes a long way in reducing 
the deaths due to poisoning. [17,21,22] Establishment of a 
minimum pesticide list on similar lines as the essential 
drug list will further help in curbing the poisoning-
related events.[23]
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Studies from across India have also shown DO to be 
one of the causes of suicidal deaths.[24-26] In our study, DO 
was significantly higher in women as compared with 
men. From the literature, we found that women tend 
to consume drugs frequently as compared with other 
poisonous compounds.[27] However, the western data 
show that DO is common in men.[28]

Barbiturates and benzodiazepines that constitute the 
majority of sedative drugs and antiepileptics were the 
most common among DO cases in our study(21%). This 
pattern is similar to other studies across India.[24,25,29] The 
probable reason could be that these drugs are easily 
available as over-the-counter medications in India.

Most of the DOs were managed symptomatically 
with supportive therapy. Phenobarbitone overdose was 
treated in our hospital with FAD.

Paracetamol was another drug found to be involved 
in overdose in our study. It has been reported to be 
a common cause of death due to DO in the UK and 
is treated with NAC, a specific antidote. Various 
measures have been undertaken in the west to reduce 
the incidence of DO, such as reducing the number of 
tablets available in the blister packs to 32 in government 
pharmacies and 16 in nongovernment pharmacies. 
This legislation introduced in 1998 is reported to 
reduce the estimated quantity of paracetamol ingestion 
but not the incidence.[30] The average number of 
tablets taken in paracetamol overdoses decreased by 
7% (0–12%) and the proportion involving >32 tablets 
decreased by 17%.

Recently, in June 2009, the US Food and Drug 
Administration (FDA) has announced requirements to 
provide new information regarding acetaminophen-
induced hepatotoxicity.[31] Apart from examining the 
possibility of removal of acetaminophen from popular 
analgesic combination products, the FDA is also 
currently evaluating whether changes need to be made 
for acetaminophen regarding the following: safe daily 
dose for healthy individuals, safe daily dose in chronic 
liver disease, safe daily dose when used with alcohol, 
appropriate dose for efficacy, package size restrictions.

Conclusion
OP compounds followed by pyrethroids and OC were 

the most common poisons, while sedatives, antiepileptics 
followed by antidepressants and paracetamol were the 
common drugs encountered in DO. Deliberate self-harm 
was the most common motive behind the cases. The CFR 
in our study was 2.4%

The mortality rate is low, which reflects on good 
management of these emergencies at a tertiary care 
set-up. However, the data on outcome of patients 
discharged against advice is largely unknown. The study 
thus indicates that poisoning and DO are still common 
public health problems. Educational and awareness 
programs, establishment of poison information and 
surveillance centers and regulations on pesticides/drug 
availability will form one of the important strategies for 
the prevention of these emergencies.
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