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Introduction:  Exposure to pharmaceutical poisoning affects people of all ages around the globe, and this is a serious emergency and 
a major problem. The unsafe medication disposal, such as keeping it at home until it expires, throwing it away in household garbage, 
giving it to friends/relatives, and flushing it down the toilet, has the consequences of this accidental, homicidal, or suicidal 
pharmaceutical poisoning toward international communities that range from short-term illness to long-term complications. 
However, the impact of pharmaceutical poisoning on the Malaysian population is a regular and frequent practice of disposal methods 
for pharmaceutical waste, and the awareness of pharmaceutical waste can have an adverse impact.
Purpose: : This study aimed to investigate the exposure to and association between pharmaceutical poisoning and intentional and 
accidental factors in the population from Perak, 2019 to 2021.
Patients and Methods: : This retrospective study evaluated reports from 348 patients with pharmaceutical poisoning in Perak, 
submitted to the National Poison Center (NPC) from 2019 to 2021. Initially, patient characteristics and clinical presentations were 
determined for pharmaceutical poisoning exposure, and their association with intentional and unintentional factors was analyzed.
Results: : This study found that the working-age group (48.28%) was the most represented age group. Psychiatric (23.0%) was the 
most frequent cause of poisoning. Quetiapine (2.9%) and calamine lotion (2.3%) were marked as the most common causes. Female sex 
(p < 0.001), working age (p < 0.001), and psychiatric agents (p < 0.001) were significantly associated with intentional poisoning, 
whereas male sex (p < 0.001), young age (p < 0.001), and topical agents (p < 0.001) were significantly associated with accidental 
poisoning.
Conclusion: : The exposure to pharmaceutical poisoning was associated with age, sex, psychiatric agents, and topical agents.
Keywords: pharmaceutical poisoning exposure, intentional and unintentional factors, Malaysia National Poison Center

Introduction
Nowadays, pharmaceutical poisoning affects people of all ages around the globe, and this exposure is a serious 
emergency and has become a major problem.1 Young age, female gender, low education level of patients and family 
members, and low socioeconomic status are identified by epidemiological studies on poisoning as the most common risk 
factors for pharmaceutical poisoning exposure.2 In Asia, according to data from Global Burden of Disease Study from 
1990 to 2019, the pharmaceutical poisoning caters accidental poisoning trends in mortality disability-adjusted life- years 
(DALYs), years of life lost, years of lived with disability (YLDs) and causative agents in South Asian countries that 
decreased (32.6%) with the total number of deaths which is from 10.558 deaths in 1990 to 7112 deaths in 2019 (Khan 
et al, 2023). Based on statistics from the Malaysian National Poison Centre (NPC) database, intentional poisoning 
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accounted for 60% of cases in Malaysia between 2006 and 2015. The majority of these instances occurred at home, and 
93.6% of the purposeful cases involved attempted suicides. For instance, a massive number of 11,087 pesticide poisoning 
cases were recorded, with 60% intentional in nature found among male individuals.3

In addition, the negative consequences of this accidental, homicidal, or suicidal pharmaceutical poisoning toward the 
international community range from short-term illnesses such as nausea, dilated pupils, seizures, diarrhea, and rash to 
long-term complications such as organ damage, coma, moderate-to-severe depressive disorder, or even death.4 These 
consequences might be due to short-term exposure to poisoning, which leads to acute poisoning, or long-term or 
continuous exposure to poisoning, which leads to chronic poisoning. Depending on the dose, almost every class of 
medicine can have a hazardous impact, and thus, overuse of any medicine can result in poisoning.5 Predicting impacts in 
pharmaceutical and non-pharmaceutical poisoning is frequently challenging, particularly with the unclear profile and 
asymptomatic.6 The predictive impact of pharmaceutical poisoning is worsened because some are probable poisons and 
might cause severe consequences.7

According to poisoning cases that were retrospectively evaluated using consecutive sampling and admitted to 
Hospital Serdang between January 2007 and December 2016, pharmaceutical poisoning can have fatal consequences 
in Malaysia. During the study period, the prevalence of poisoning cases was 0.22% and the fatality rate was 1.8%. Young 
adults between the ages of 18 and 29 accounted for the majority of poisoning cases (44.2%), with females accounting for 
59.7% of admissions compared to males. Overall, 74.5% consists of intentional poisoning cases, and 34.5% consists of 
non-opioid analgesics usage.8 In this study, we have determined and analyzed the societal characteristics, pharmaceutical 
categories, and association of pharmaceutical poisoning with intentional and accidental factors in Perak, Malaysia.

Materials and Methods
Study Design
Medical experts from healthcare facilities around Malaysia reported incidences of poisoning exposure related to pharma
ceuticals from 2019 to 2021, and complete details of pharmaceutical cases were entered into the poison case report form 
(PCRF). All cases of pharmaceutical poisoning involved individuals aged 0–74 years old. An ethical issue considered in this 
research was the protection of participants’ confidential information, as their reports in the database were examined to gather 
information. Participants’ names and identity numbers were not recorded in this study to preserve participant confidentiality 
and privacy. The study protocol was approved by the Human Ethical Committee USM (HREC). The principles outlined in 
the research align with the principles outlined in the Declaration of Helsinki guidelines.

Study Setting and Population
This retrospective study was conducted in the total population of patients with Perak. This study was designed to 
determine the exposure to pharmaceutical poisoning and its association with intentional and accidental factors in the 
Perak population by analyzing the database of the National Poison Centre, Malaysia. All respondent reports were 
obtained from the National Poison Center during 2019–2021, and the population involved in this study was from the 
State of Perak, Malaysia. The sample size was based on reports by the National Poison Center from 2019 to 2021, and 
the calculated sample size was 348 from Perak. Calls related to poisoning by the general public and medical profes
sionals. The telephone calls were recorded on a standardized Poison Case Report Form (PCRF), adapted from the WHO 
IPCS INTOX system, and then inserted into a database.

Inclusion and Exclusion Criteria
The details of the call included the name, address, product/poison information (drug/medicine), age, sex, categories of 
pharmaceuticals, clinical presentation, location of poison exposure, and reasons for poisoning exposure (intentional or 
accidental). All information relating to the call was documented. Each PCRF was manually extracted and reviewed to 
determine its inclusion criteria. The exclusion criteria included incomplete details of exposure and other types of 
poisoning, such as pesticide and household cases.
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Data Analysis
All reported data obtained from the NPC were kept private and confidential. The data obtained in this study were 
analyzed using IBM Statistical Package for Social Sciences (SPSS) version 29.0.1.0 (171). Initially, the data 
outcomes for specific objective 1 were analyzed, involving independent variables such as age, sex, categories of 
pharmaceuticals, clinical presentation, location of poison exposure, and reasons for poison exposure (intentional or 
accidental), and reported as percentages. The outcomes of specific objectives 2 and 3, which are the factors that 
might be associated with intentional and accidental poisoning exposure, were analyzed using the Pearson X2 test, 
also known as the Chi-square test, which involved independent variables (age, sex, location of poison exposure, 
clinical presentations, and categories of pharmaceutical) and dependent variables (intentional and accidental 
factors of poison exposure). In addition, the reasons for poison exposure and sex were analyzed across different 
age groups using the Pearson χ2 test. Furthermore, statistical significance was set at p < 0.05.9

Results
Patient Characteristics and Clinical Presentation
Exposure to pharmaceutical poisoning in Perak accounted for 348% of the total population (n=348) between 2019 and 2021. 
All 348 patients with different pharmaceutical poisonings were analyzed in this study. Additionally, Table 1 presents their 
demographics, comprising 10 males (48.9%) and 174 females (50%). Next, there were three major races involved, with 
Malays accounting for 52.4% (n= 183). In this context, the age group of working individuals (15–64 years old) had the 
greatest representation (48.28%), with a frequency of 168 participants, and a mean age of 1.60 ± 0.597 years. Moreover, the 

Table 1 Patient Characteristics and Clinical Presentations for 
Pharmaceutical Poisoning Exposure

Variables Pharmaceutical Exposure (n = 348) (%)

Gender
Male 170 (48.9)
Female 174 (50.0)

Unknown 4 (1.1)

Race
Malay 183 (52.4)

Chinese 68 (19.5)

Indian 75 (21.5)
Non-Malaysian 10 (2.9)

Others 4 (1.1)

Unrecorded/unknown 8 (2.3)
Age (mean ± SD, years old) 1.60 ± 0.597

0-14 160 (45.98)

15-64 168 (48.28)
65-74 20 (5.75)

Location of poison exposure
Home 340 (97.7)

Outside home (hospital/clinic) 6 (1.7)

Others 2 (0.6)
Reasons for poison exposure

Accidental/Unintentional 181 (52.0)

Intentional 163 (46.8)
Adverse drug reaction (ADR) 3 (0.9)

Unknown/unrecorded 1 (0.3)

Clinical presentations
Asymptomatic 121 (34.8)

Symptomatic 227 (65.2)
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most common location of poison exposure was reported at home (97.7%), with 340 cases. The major reason for poisoning 
exposure was accidental (52.0%), accounting for 181 cases, and most of the populations were exposed through the oral route 
(n=340). Additionally, the intentional reason for poison exposure accounted for 46.8% (n = 163). In addition to the 348 
populations in Perak, 227 populations exhibited symptoms (65.2%), while 121 populations were asymptomatic (34.8%). The 
most common clinical presentation of symptoms, such as vomiting, was reported in 34 patients (9.8%).

Pharmaceutical Categories
Pharmaceuticals are causing poisoning in the Perak population. In this context, Psychiatric agents were reported as the 
most common category of pharmaceutical poisoning (23.0%). Moreover, Topical agents have been recorded as 
the second most common pharmaceutical poisoning (15.8%) (Table 2).

Categories Pharmaceutical Poisoning Exposure
However, the outcomes in the Perak population were affected by different categories of exposure to pharmaceutical 
poisoning. In this context, hormones and herbal remedies were significantly associated with the young age group involved 
(1.00 ± 0.000 years) (p < 0.001). In addition, psychiatric agents were associated with the highest number of individuals in 
the 15–64 years old group involved (1.96 ± 0.434 years). Moreover, anti-diabetic agents have affected 8 (88.9%) patients in 
the working-age group (1.89 ± 0.33 years). Besides, the younger age group has been exposed more to pharmaceutical 
poisoning by cardiovascular system agents (62.9%) than working (22.9%) and post-working age groups (14.3%). Next, 19 
patients (61.3%) were in the young age group, 11 patients (35.5%) were in the working age group, and 1 patient (3.2%) was 
in the post-working age group, all of whom were associated with pharmaceutical poisoning exposure related to cough and 
cold preparations (1.42 ± 0.564 years) (Table 3).

Differences Between Intentional and Accidental Pharmaceutical Poisoning Exposure
In this study, the reasons for pharmaceutical poisoning in the Perak population were classified as intentional or 
accidental. The differences between the two factors are demonstrated in Table 4, which shows the significant differences 
between intentional and accidental poison exposure, as more patients were exposed to pharmaceutical poisoning with 
accidental factors (n= 185) than with intentional factors (n= 163). In this context, the age groups of patients were 

Table 2 Detailed Information on 
Pharmaceuticals

Pharmaceuticals N %

Anti-diabetic 9 2.3

Cardiovascular system agents 35 10.2
Cough and cold preparations 31 9.2

Topical agent 55 16.3

Hormones 13 4.2
Respiratory 13 3.8

Anti-infective 9 2.6

Analgesic 41 12.6
Gastrointestinal system agents 8 2.4

Psychiatric 80 23.5
Vitamins/Minerals/Food Supplements 15 3.9

Antiepileptic 9 2.4

Unknown pharmaceutical 1 0.3
Poly pharmaceutical 9 2.7

Veterinary 1 0.3

Herbal remedies 3 1.4
Hematologic 1 0.3

Other pharmaceuticals 15 7.5
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significantly different between intentional and accidental factors (p < 0.001), as the mean ages of patients associated with 
intentional factors (1.22 ± 0.552 years) varied from those associated with accidental factors (2.01 ± 0.290 years). In terms 
of sex, males are more commonly gender to be exposed to pharmaceutical poisoning accidentally (64.3%) than 
intentionally (32.3%). Meanwhile, females were more commonly exposed to pharmaceutical poisoning intentionally 
(66.9%) than accidentally (35.1%). Thus, patient sex differed significantly between the two factors of exposure to 
pharmaceutical poisoning (p < 0.001).

Next, the clinical presentation was significantly different between the intentional and accidental factors (p < 0.001). In 
this context, the majority of patients in Perak were having symptoms when exposed to pharmaceutical poisoning 

Table 3 The Outcomes of Patients Who Suffered Different Categories of Pharmaceutical Poisoning Exposure

Categories of Pharmaceutical Age (Mean ± SD, Years Old) Patients’ Age n (%) Risk Poisoning

(0–14) (15–64) (65–74)

Anti-diabetic 1.89 ± 0.333 1 (11.1) 8 (88.9) 0 (0) a

Cardiovascular system agents 1.51 ± 0.742 22 (62.9) 8 (22.9) 5 (14.3) b
Cough and cold preparations 1.42 ± 0.564 19 (61.3) 11 (35.5) 1 (3.2) a

Topical agent 1.38 ± 0.593 37 (67.3) 15 (27.3) 3 (5.5) a

Hormones 1.00 ± 0.000 13 (100) 0 (0) 0 (0) a
Respiratory 1.62 ± 0.768 7 (53.8) 4 (30.8) 2 (15.4) a

Anti-infective 1.56 ± 0.527 4 (44.4) 5 (55.6) 0 (0) a

Analgesic 1.66 ± 0.530 15 (36.6) 25 (61.0) 1 (2.4) b
Gastrointestinal system agents 1.63 ± 0.518 3 (37.5) 5 (62.5) 1 (3.2) b

Psychiatric 1.96 ± 0.434 9 (11.3) 65 (81.3) 6 (7.5) b

Vitamins/Minerals/Food Supplements 1.27 ± 0.594 12 (80) 2 (13.3) 1 (6.7) a
Antiepileptic 1.78 ± 0.441 2 (22.2) 7 (77.8) 0 (0) b

Unknown pharmaceutical Constant 0 (0) 1 (100) 0 (0) c

Mixed pharmaceutical 1.67 ± 0.500 3 (33.3) 6 (66.7) 0 (0) b
Veterinary Constant 0 (0) 1 (100) 0 (0) d

Herbal remedies 1.00 ± 0.000 3 (100) 0 (0) 0 (0) a

Hematologic Constant 0 (0) 1 (100) 0 (0) c
Other pharmaceuticals 1.40 ± 0.434 10 (66.7) 4 (26.7) 1 (6.7) a

Notes: The mean age differs significantly between the categories of pharmaceuticals (p < 0.001). (a) Established poisoning, Minimal risk; (b) Established 
poisoning, Minimal & Moderate risk; (c) Moderate risk; (d) Established poisoning.

Table 4 Significant Differences Between Unintentional and Intentional Poisoning 
Exposure

Variables Pharmaceutical Exposure (n = 348) P value

Unintentional 
(n = 185)

Intentional 
(n = 163)

n (%) n (%)

Mean age (years) 2.01 ± 0.290 1.22 ± 0.552 0.001*
Young (0–14) 156 (44.8) 4 (1.1)

Working (15–64) 16 (4.6) 152 (43.7)

Post-working (65–74) 13 (3.7) 7 (2.0)
Gender

Male 119 (64.3) 51 (32.3) 0.001*
Female 65 (35.1) 109 (66.9)
Unknown 1 (0.6) 3 (1.8)

(Continued)
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intentionally (82.2%), whereas some of them were asymptomatic as well (17.8%). Meanwhile, Accidental exposure to 
pharmaceutical poisoning with symptoms (50.3%) was recorded almost an equal number of patients without symptoms 
(49.7%). In addition, the categories of pharmaceuticals differed significantly between intentional and accidental factors 
(p < 0.001). For instance, psychiatric agents had the highest pharmaceutical poisoning exposure by intentional (39.9%). 
Meanwhile, Topical agents were the most common pharmaceutical poisoning exposure by accident (23.2) (Table 4).

Discussion
In Perak, pharmaceutical poisoning exposure in patients of different ages and genders is significantly different from the 
intentional and accidental factors of pharmaceutical poisoning exposure, as more than half of the exposure was accidental 
rather than intentional from 2019 to 2021. The primary factor associated with the reason for exposure to pharmaceutical 
poisoning was the age groups. Based on a previous study, more than half of the participants were exposed intentionally 
rather than accidentally between 2006 and 2015.10

In terms of age, the young and old groups recorded higher numbers of accidental pharmaceutical poisoning 
exposures. This report is Similar to Lin et al (2010) and Tangiisuran et al (2018) in Malaysia, where adolescents and 

Table 4 (Continued). 

Variables Pharmaceutical Exposure (n = 348) P value

Unintentional 
(n = 185)

Intentional 
(n = 163)

n (%) n (%)

Location of poison exposure
Home 180 (97.3) 160 (98.2) 0.997

Outside home (hospital/clinic) 4 (2.5) 2 (1.2)
Others 1 (0.6) 1 (10.7)

Clinical presentations
Asymptomatic 92 (49.7) 29 (17.8) 0.001*
Symptomatic 93 (50.3) 134 (82.2)

Categories of pharmaceutical
Anti-diabetic 1 (0.6) 8 (4.9) 0.001*
Cardiovascular system agents 26 (14.4) 9 (5.5)

Cough and cold 21 (11.6) 10 (6.1)

Topical agent 43 (23.2) 12 (7.4)
Hormones 13 (7.2) 0

Respiratory 9 (5.0) 4 (2.5)

Anti-infective 4 (2.5) 5 (3.1)
Analgesic 16 (8.8) 25 (13.6)

Gastrointestinal system agents 4 (2.5) 4 (2.5)

Psychiatric 15 (8.1) 65 (39.9)
Vitamins/Minerals/Food Supplements 13 (7.2) 2 (1.2)

Antiepileptic 2 (1.1) 7 (4.3)

Unknown pharmaceutical 0 1 (0.6)
Mixed pharmaceutical 3 (1.7) 6 (3.7)

Veterinary 0 1 (0.6)

Herbal remedies 3 (1.7) 0
Hematologic 0 1 (0.6)

Other pharmaceuticals 12 (6.6) 3 (1.8)

Notes: *Significant differences between accidental and intentional poison exposure. 
Abbreviations: NPC, National Poison Center; DALYs, disability-adjusted life-years; YLDs, years of life lost; 
years of living with disability; PCRF, poison case report form; SD, standard deviation; BzRAs, benzodiazepine 
receptor agonists.
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adults reported a higher percentage.2,7 Another study by Naseri et al 2023 also showed the rate of pharmaceutical 
poisoning in patients between 15–35 years was relatively higher than in the other age groups, and with intentional 
poisoning was noticeable.11 This could be due to the lack of knowledge of caregivers about the toxicity of agents, risks, 
and lack of supervision, leading to overdosage of pharmaceutical or household products. Inappropriate storage of 
medicines and cleaning products can also lead to an increased risk of accidental exposure in young people, as their 
organ systems are still immature in detoxifying poisons, and their greater body surface area enhances the rapid rate of 
absorption through the skin as well.12 Additionally, this group considers psychological aspects to be the primary 
parameter.13,14 The capability to generate protection skills seems to be a factor in young adults.15 This study was 
consistent with the reports of some other findings.16–18 Studies commonly signify that the highest case of intoxication 
develops in adolescents and accidentally occurs among active workers.19,20

In addition, the old groups recorded the highest intentional poisoning exposure with suicide attempts. According to 
Jesslin et al (2010), the common reasons or factors for intentional poisoning are emotional disturbances, distress due to 
loss in business, failure in romance or differences with the intimate partner, failure in examination, and chronic disease.21 

However, according to a previous study in Japan, the prevalence of dementia among the elderly increases the risk of 
accidental poisoning rather than intentional poisoning.22 The findings are consistent with those of previous studies, which 
might be due to the distribution and excretion of drugs, as well as the sensitivity to drugs changing with age, and the old 
age group usually uses multiple drugs (polypharmacy). Studies have reported the use of polypharmacy in both intentional 
and unintentional pharmaceutical deaths, with single-medication deaths being a minority.23–28

Furthermore, in this study, males were involved in accidental poisoning exposure, whereas intentional poisoning 
exposure was more associated with females. Based on a previous study in the US (2013) and Malaysia (2018), females 
were found to be more likely than males to be at risk for admissions of self-inflicted poisoning. This might be because 
a history of sexual trauma and anxiety disorders is usually associated with suicide attempts among females, while for 
males, it is associated with self-harm, alcohol use disorders, and economic stressors.10,29

In this study, the majority of intentional and accidental poisoning exposure occurred at home. This finding is similar 
to Yan-Ren et al 2011 in Taiwan; therefore, many intentional poisonings are frequently impulsive. Thus, restricting the 
compilation of pharmaceutical products stored at home through safe disposal campaigns via pharmacies could be an 
effective method. Promotions could be shared within healthcare facilities, and social media could be used as a medium to 
reach large audiences.2,30

This study revealed that intentional and accidental exposure to poisoning differed significantly according to the 
clinical presentation of symptoms in the Perak population. In this context, intentional poisoning exposure is commonly 
symptomatic, while accidental poisoning exposure has an equal proportion of clinical presentations in symptomatic and 
asymptomatic patients. Another study from Yan-Ren et al (2011) has similar findings for intentional and accidental 
poisoning exposure. Neurological side effects such as drowsiness and dizziness were the most common and consistent 
with other studies.2,29,31 Other studies reported that most people experienced poisoning events within their home 
premises, and there was a direct correlation between the quantity consumed and the side effects of many pharmaceutical 
poisonings.32–34

In Perak, we reported that psychiatric agents, topical agents, analgesics, and cardiovascular medications were the 
most common drugs associated with pharmaceutical poisoning. A previous study by Haselberger et al showed that 
analgesics, cardiovascular medications, theophylline preparations, antidepressants, and other psychotropic medica
tions were common pharmaceutical poisonings.35 Then, psychiatric agents were demonstrated to be the most frequent 
in intentional poisoning, and also the pharmaceutical categories differed significantly between intentional and 
accidental poisoning. In this context, Haoka et al (2019) reported antihypertensive and antipsychotic agents as the 
most frequent agents causing intentional poisoning exposure, while benzodiazepine receptor agonists (BzRAs) have 
been reported as the most common agents causing accidental poisoning exposure.22 Another study reported that 
psychiatric agents, such as antipsychotics and tranquillizers, are utilized by the majority of suicide attempters in urban 
areas.10 According to multiple reports from hospitals and poison control centers, over-the-counter medications, such 
as paracetamol and some analgesics, are the most frequently implicated agents in poisoning cases in developed and 
developing countries.
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Moreover, this study also found that topical agents were the most frequent cause of accidental poisoning, followed by 
cardiovascular agents. In this context, poisoning with topical agents is frequently reported in young age groups, which 
may be due to topical agents being readily available in every home and often placed on low shelves that can be quickly 
and easily accessed by young people, mostly children.36 Meanwhile, based on a previous study, poisoning with 
cardiovascular system agents commonly results in unstable hemodynamics and/or seizures, and these patients need to 
be closely monitored and treated with intensive treatment in a hospital, as accidental poisoning generally occurs from the 
standard dose.22

Limitation Study
The patterns observed in this research may not fully represent all regions and the current situation in Malaysia. During 
the study period (2019–2021), poisoning exposures may have been more common than the data suggest, as reporting 
them to the NPC is not compulsory. This study’s data is based on calls from healthcare providers across the country, 
detailing real or potential substance exposures that needed management at their healthcare facilities. However, not every 
poisoning or overdose was reported to the NPC, especially if the cases were manageable without needing further advice 
on treatment. Although this data helps us understand poisoning patterns in Malaysia, other Southeast Asian countries 
may observe very different trends or impacts due to their sociodemographic and regulatory contexts.

The study’s limitation is a lack of information on patient outcomes and poisoning severity, as no standard scoring 
systems were applied, such as the Poisoning Agitation-Sedation Score (PASS) and the Poisoning Severity Score (PSS), to 
predict the outcomes of acutely poisoned patients.37,38 It also does not include details on suicidal poisoned patients, 
clinical and laboratory parameters, and treatments used. Understanding medical outcomes is particularly important, given 
the high number of intentional exposures, to gauge the actual severity of the cases. Having this kind of data would 
significantly improve our understanding of the issue; for example, knowing about fatal poisonings could provide a basis 
for developing better prevention strategies.

Conclusion
The detailed categories of pharmaceuticals that cause intentional and accidental poisoning were analyzed in this study. 
Psychiatric and topical agents are responsible for most cases of intentional or accidental pharmaceutical poisoning. 
Hence, this report indicates that attention and care need to be applied to poisoning induced by storage, especially for 
pharmaceutical products in the home and other locations. Also, educational programs, parental control, community 
psychiatry campaigns, and psychological consultation are obligatory to prevent and restrain the incidence of pharma
ceutical poisoning.
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