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ABSTRACT

Objective: The objective of the study was to determine the acute poison-related mortality among adults at Nishtar
Hospital, Multan.

Study Design: Cross Sectional Study

Place and Duration of Study: This study was conducted at the department of Medicine (unit-1) at Nishtar Hospital,
Multan from January 01, 2019 to June 30, 2019.

Materials and Methods: The patients were visited on daily basis to record any death of the patient with the history
of poisoning and relative signs and symptoms during hospital stay. The SPSS-21 was used for statistical analysis.
Mean and standard deviation were calculated for age, duration of poisoning and hospital stay. Frequency and
percentages were calculated for gender, marital status, residence, ethnicity, employment, education, type of
poisoning and mortality. Effect modifiers like age, gender, duration of poisoning and type of poisoning were
controlled through stratification.

Results: Of these 200 study cases, 66 (33%) were male patients while 134 (67%) were female patients. The mean
age of the study cases was 23.4 + 4.14 years. Of 200 patients, 111 (55.5%) patients were married, 87 (43.5%) were
unmarried and 2 (1%) were divorced. Similarly, 70.5%, 22% and 6% patients belonged to Saraiki, Punjabi and Urdu
ethnicity, respectively. The residence of 87.5% and 12.5% patients was rural and urban areas, respectively. Of 200
patients, 78% were unemployed while 22% were employed, respectively. Top three type of poisoning were
paraphenylenediamine poisoning (51%), organophosphate (14%) and aluminium phosphide (10%). Suicidal,
accidental and homicidal cases were 86.5%, 7.5% and 6%, respectively. Thirty-three (16.5%) patients died. Mean
duration of poisoning at time of presentation and hospital stay were 7.37 £ 12.66 hours and 3.98 + 4.06 days,
respectively. Significant association between hospital stay and mortality was found (p = 0.002).

Conclusion: Poison related mortality is significantly associated with hospital stay. Most of the deaths occurred
within first three days of admission.
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INTRODUCTION

Poisoning refers to the exposure of a person to a
substance which can harm or endanger his/her lifel. It is
an important, growing and unsolved issue worldwide,
affecting all age groups, from infants to elderly ones. In
2019, United States reported 2.1 million human poison
exposures from its 55 poison control centers?.
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Similarly, it has been reported that 150,000 people
suffered from poisoning in England in 2013-2014. In
this context, poisoning is a significant public health
problem worldwide, accounting for the loss of over 7.4
million years of healthy lifed. In Pakistan, poisoning has
been reported as second commonest cause of
unintentional injuries in the individuals of age five
years and above*. In this regard, the limited number of
poison control centers (PCCs) and unlawful use of
chemicals in Pakistan make the situation even worse.
Therefore, there is urgent need of building more PCCs
in Pakistan.

Poisoning can be intentional or unintentional, homicidal
or suicidal and drug adverse effects, depending upon
the predisposing circumstances. Suicidal poisoning is
an emerging problem all over world, accounting for one
million deaths each year®. Similarly, five million snake-
bites occur each year worldwide, accounting for one
million deaths®. Morbidity and mortality depends on the
type and amount of the substance as well as time of
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approach to the health-care facility. In Pakistan,
incidence of poisoning is on the rise, which can be
attributed to the rapid industrialization, rising number
of chemical substances and increasing domestic
conflicts®. Most common poisoning substances reported
in Pakistan include pesticides (e.g. OP preparations,
aluminum  phosphide), cosmetic agents (e.g.
paraphenylenediamine - PPD), soporific agents (e.g.
benzodiazepines), alcohol, and other drugs.

Suicidal poisoning, especially chemical poisoning, is an
emerging problem is Pakistan due to increasing
unemployment and domestic violence. However, in
Pakistan, epidemiological data on poisoning is scarce,
and is only available in the form of a few case series,
single center experience or ICU records™? A
retrospective hospital record-based study on acute
poisoning in Karnataka India has reported 15.4%
mortality, where corrosives were the leading cause of
death™,

The rationale of the study was to generate a local data
regarding mortality in our local population of Southern
Punjab among poisoning cases which is an effective
addition to the literature regarding poisoning in our
population. There was no such study done in our local
population on topic of interest, so the results of study
generated baseline database of our local population as
we routinely treat such patients in our daily practice, so
there was a dire need to conduct such study in our
population. The data presented in this study will be
helpful in future in making policies regarding readily
availability of certain poisonous substances at shops,
emphasizing the role legislation in this regard.

MATERIALS AND METHODS

A cross sectional study was conducted in the
department of medicine (unit-1) at Nishtar Hospital
Multan including 200 patients with acute poisoning
who presented between January0l1, 2019 and June30,
2019. Non-probability consecutive sampling technique
was used to collect the required sample size. Inclusion
criteria included all patients presenting with poisoning,
both genders with age from 15 to 60 years. Exclusion
criteria included the patients who did not give consent
to be included in the research or those with known case
of co-morbid conditions such as diabetes, hypertension,
heart failure, renal failure, cardiovascular disease as per
patients’ history and medical record. All the patients
fulfilling criteria admitted in the medicine unit-1 of
Nishtar Hospital Multan were included in the study
after having permission from Ethical Committee and
Research Department of the institution. Informed
consent was taken on a designed consent form in both
English and Urdu languages. In the present study
mortality was defined as “poison-related death during
hospitalization, confirmed by absent pulse and blood
pressure, bilateral fixed dilated pupils, absent corneal
reflex, absent cardiac and respiratory activity, and

straight-lined electrocardiogram (ECG)”. Poisoning
was defined as “ingestion of any harmful substance
(suicidal/homicidal) as reported by the patient™.

The demographic data including patient's name, age,
gender and duration of poisoning before reaching the
hospital were noted. All the patients were given
treatment according to standard protocol set by the
University. The patients were visited on daily basis and
any death of the patient with the history of poisoning
and relative signs and symptoms during hospital stay
was recorded on the designed proforma. The data was
saved in soft as well as in hard copy in file folder,
proper coding was done.

The data was entered on daily basis in SPSS-21 for
statistical analysis. The quantitative variables like age
and duration of poisoning and hospital stay were
presented by calculating mean and standard deviation.
The qualitative variables like gender, marital status,
residence (urban or rural), ethnicity, employment, type
of poisoning and mortality were presented by
calculating frequency and percentages. Effect modifiers
like age, gender, duration of poisoning and type of
poisoning were controlled through stratification. Chi
square test was applied to calculate P value to check
their effect on mortality. P value <0.05 was taken as
significant.

RESULTS

Of these 200 study cases, 66 (33%) were male patients
while 134 (67%) were female patients with mean age of
23.4 + 4.14 years. The patients were divided into three
age groups: group 1 (15-30 years), group 2 (31-45
years), and group 3 (46-60 years). Maximum patients
fall in the group 1 (167, 83.5%), followed by group 2
(29, 14.5%) and group 3 (4, 2%). Demographic
characteristics including gender, age, marital status,
ethnicity, employment, and residence are described in
table 1.

One-hundred and two (51%) patients presented with
paraphenylenediamine (black stone or kala pathar)
poisoning, followed by organophosphate (28, 14%),
aluminium phosphide (20, 10%), acid intake (14, 7%),
and bleaching powder (12, 6%) poisoning. Regarding
mode of poisoning, suicidal, accidental and homicidal
cases were as 173 (86.5%), 15 (7.5%) and 12 (6%),
respectively. About 33 (16.5%) patients died while 167
(83.5%) patients were discharged home from the
hospital. The overall mean duration of poisoning at
time of presentation in ER was recorded 7.37 £ 12.66
hours where the shortest duration of poisoning recorded
was 10 minutes while the longest duration of poisoning
recorded was 5 days. The overall mean hospital stay of
the patients was recorded 3.98 + 4.06 days where the
shortest hospital stay recorded was 3 hours while the
longest hospital stay recorded was 20 days. Types of
poisoning, modes of poisoning, and mortality can be
referred to table 2.
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Table No.1: Demographic characteristics of the

patients (Total = 200)

association was found between mortality and age
groups (p value = 0.83). Similarly, no significant

Insecticide

Mode of Poisoning

Suicidal 173 (86.5%)
Accidental 15 (7.5%)
Homicidal 12 (6%)
Mortality

Died 33 (16.5%)
Discharged 167 (83.5%)

Abbreviations: NSAIDs = Non-steroidal anti-

inflammatory drugs; PPIs = Proton pump inhibitors

A significant association was reported between type of
poison and gender (p= 0.000; table 3). No significant

Demographic Frequency association was recorded between the gender and
Characteristic N (%) mortality (p value = 0.24).No association was found
Gender between duration of poisoning at the time of

Male 66 (33%) presentation and mortality (p value = 0.81). However,

Female 134 (67%) significant association between the hospital stay and

Age mortality was recorded (p value = 0.002; table 4). No

15-30 years 167 (83.5%) significant association between type of poisoning and

31-45 years 29 (14.5%) rr_10rt_a_I|ty was regorded (p value = 0.31). Sl_mllquy, no

46-60 years 4 2%) S|gn|f|9ant association between mode of poisoning and

VA SEie mortality (p value = 0.81).

Married 111 (55.5%) Table No.3: Association between type of poisoning

Unmarried 87 (43.5%) and gender (N = 200)

Divorced 2 (1%) Type of Poison Male Female

Ethnicity Paraphenylene 22 (21.6%) | 80 (78.4%)

Saraiki 141 (70.5%) Diamine

Punjabi 44 (22%) Organophosphate 11 (39.3%) | 17 (60.7%)

Urdu 12 (6%) Aluminium Phosphide | 12 (60%) 8 (40%)

Others 3 (1.5%) Acid Intake 5 (37.5%) 9 (64.3%)

Employment Bleaching Powder 1 (8.3%) 11 (91.7%)

Employed 44 (22%) Rodenticide 4 (44.4%) 5 (55.6%)

Unemployed 156 (78%) Opioid 4 (100%) -

Residence Anxiolytic Overdose 3 (100%) -

Rural 175 (87.5%) NSAIDs Overdose 1 (100%) -

Urban 25 (12.5%) Nephthalene Balls - 1 (100%)
Table 2: Types of poison, modes of poisoning and [C)lggém 1 o 1 (100%)
mortality (N = 200) USO, (100%) | -

- Proton Pump - 1 (100%)

Poison | Frequency, N (%) Inhibit

Type of Poison nibitors 3

Paraphenylenediamine 102 (51%) Calotropis 1 (100%) -

Petrol Intake 1 (100%) -

Organophosphate 28 (14%) —

— - Insecticide - 1 (100%)

Aluminium phosphide 20 (10%) ~value = 0.001

Acid Intake 14 (1%) P '

Bleaching powder 12 (6%) Table No.4: Association between hospital stay and

Rodenticide 9 (4.5%) mortality (N = 200)

Opioid 4 (2%) Mortality Hospital stay P value

Anxiolytic overdose 3 (1.5%) Mean SD

NSAIDs overdose, 8 (4%; 0.5%for each Yes 48.15 79.96 0.002

Nephthalene balls, Digoxin, | poison) No 104.94 98.49

Copper sulfate, PPIs,

Calotropis, Petrol intake, DISCUSSION

Acute poisoning is a major but preventable healthcare
problem worldwide that increases both morbidity and
mortality. Globally, millions of people suffer from
poisoning every year, leading to loss of millions of
years of healthy life. The major findings of the present
study were female predominance, young adults, suicidal
mode of poisoning, frequent poisoning with PPD,
frequent deaths with acid intake and significant
association of mortality with the hospital stay. The most
common mode of poisoning was suicidal, contributing
to more than three quarters (3/4™) of all the indoor
patients admitted with acute poisoning. The most
common poisoning was PPD (kala pathar, black stone
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or hair dye) poisoning that contributed to more than
half of all the indoor patients admitted with the history
poisoning. The overall mortality recorded in the study
was 16.5%. The most common death frequency was
recorded among the patients with acid intake, followed
by PDD, ALP (aluminium phosphide, wheat or rice
pill) and bleaching powder. Most of the mortality was
recorded within the first three days of hospital stay.
Predominance of gender differs with the type of
poisoning. However in terms of overall poison-related
mortality, female gender predominates. In this regard,
Muhammad et al.*? studied 103 patients with acute
poisoning, reporting the female predominance of
65.1%. In United States, Gumminet al.*® reported male
predominance below 12 years of age while female
predominance among teenagers and adults. On the
contrary, a retrospective study conducted in Malaysia to
evaluate type of poisoning exposure calls reported
overall male predominance'“.

One of the most important concerns of poisoning is that
it frequently affects the young adults. Muhammad et
al.*2 reported majority of the patients with the age group
of 21-30 years of age. In this regard, it supports the
results of the present study where 83.5% patients had
age from 15 to 30 years. Similarly, in China, Zhang
et al.’® reported 52.7% acute poisoning in the age group
of 20-39 years.

The most common mode of poisoning is suicidal.
Similarly, self-poisoning is the most common method
of suicidet®. Chowdhury et al.'” reported 68.7%, 15.9%
and 15.2% patients with suicidal, accidental and
homicidal modes of poisoning, respectively. PPD, OP
and ALP poisoning were most commonly encountered
in the present study which warrants urgent restriction
on the production of these substances.

Poisoning is one of the most common causes of
mortality world-wide. Poison-related mortality is high
(16.5%) among the indoor patients admitted in the
acute poisoning. In rural South India, poison-related
mortality has been reported to be 4.30% where highest
incidence of poison was recorded among the age group
of 21-30 years®®., Khan et al.?® studied patients from
Pak-NEDS regardless of age. They reported 6.6%
mortality among the patients with intentional or
unintentional poisoning. It shows that poison-related
mortality is high at Nishtar Hospital Multan, warranting
development and application of urgent policies and
programs in order to reduce the poison-related
mortality.

The important finding of the study was the association
of mortality with hospital stay. Most of the deaths
occurred within first three days of admission. It shows
that the patients with poisoning require maximum care
during their early days of admission. In this regard,
Eddleston et al.?® reported maximum deaths with 24
hours of admission among those with acute self-
poisoning.

The strengths of the present study include its
appropriate sample size, prospective design and
individual monitoring of the patients. However, the
present study is not without limitations. The poisoning
cases were included in the study on the basis of history,
clinical examination or laboratory results. No
confirmatory tests were used to determine the poison
used. Therefore, further studies are required at large
scale based on confirmatory tests for poisons along with

history, clinical examination and laboratory
investigations.
CONCLUSION

In conclusion, acute poison-related mortality is high at
Nishtar Hospital Multan. Most common victims are
young adults and female gender which warrant an
urgent evaluation of the causes and circumstances of
poisoning. Highly toxic PPD, OP and ALP products
should be withdrawn from the market and banned for
use. Domestic use of strong acids should be restricted.
Particular standard operating procedures (SOPs) should
be developed for the management of poisoning cases
especially in the early days of poisoning.

Author’s Contribution:

Concept & Design of Study: ~ Muzammil Irshad

Drafting: Muhammad Saleem
Akhter, Muhammad Arif
Mahmood

Data Analysis: Muhammad Imran,

Muhammad Aftab
Akbar, Mehboob Qadir
Muzammil Irshad,
Muhammad Saleem
Akhter

Muzammil Irshad

Revisiting Critically:

Final Approval of version:

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. Poisoning — NHS choices [Internet]. 2018 May 31
[cited 2021Jan 27] Available from: http://www.
nhs.uk/conditions/Poisoning/Pages/Introduction.as
pX.

2. Poison statistics: National data 2019 [Internet].
2019 [cited 2021Jan 27]. Available from:
http://www.poison.org/poison-statistics-national.

3. Z’gambo J, Siulapwa Y, Michelo C. Pattern of
acute poisoning at two urban referral hospitals in
Lusaka, Zambia. BMC Emerg Med 2016;16:2.

4. Fatmi Z, Hadden WC, Razzak JA, Qureshi HI,
Hyder AA, Pappas G. Incidence, patterns and
severity of reported unintentional injuries in
Pakistan for persons five years and older: results of
the National Health Survey of Pakistan 1990-
94. BMC Public Health 2007;7:152.


http://www.nhs.uk/conditions/Poisoning/Pages/Introduction.aspx
http://www.nhs.uk/conditions/Poisoning/Pages/Introduction.aspx
http://www.nhs.uk/conditions/Poisoning/Pages/Introduction.aspx
http://www.poison.org/poison-statistics-national

Med. Forum, Vol. 32, No. 3

March, 2021

5.

10.

11.

12.

13.

World Health Organisation. Poisons information,
prevention and management [Internet]. 2014 [cited
2019 Jul 13]. Available from: http://www.who.int/
ipcs/poisons/en/.

Rauber-Luthy C, Kupferschmidt H. Household
chemicals: management of intoxication and
antidotes. EXS 2010;100:339-63.

Khurram M, Mahmood N. Deliberate self-
poisoning: experience at a medical unit. J Pak Med
Assoc 2008;58(8):455-7.

Akbar MA, Khalig SA, Malik NA, Shahzad A,
Tarin  SM, Chaudhary GM. Kala Pathar
(paraphenylene diamine) intoxication; a study in
Nishtar Hospital Multan. Nishtar Med J
2010;2:111-5.

Manzar N, Manzar B, Yaqoob A, Ahmad M,
Kumar J. The study of etiological and demographic
characteristics of neonatal mortality and morbidity
— a consecutive case series study from Pakistan.
BMC Pediatr 2012;12:131.

Siddiqui EU, Razzak J, Naz F, Khan SJ. Factors
associated with hydrocarbon ingestion in children.
J Pak Med Assoc 2008;58(11):608-12.

Ramesha KN, Rao KBH, Kumar GS. Pattern and
outcome of acute poisoning cases in a tertiary care
hospital in Karnataka, India. Ind J Crit Care Med
2009;13(3):152-5.

Muhammad R, Afridi MAR, Ali Z, Asghar M,
Sebtain A, Amer K, et al. Etiological and clinical
profile of patients presenting with acute poisoning
to a teaching hospital. J Postgrad Med Inst
2018;32(1):54-9.

Gummin DD, Mowry JB, Spyker DA, Brooks DE,
Fraser MO, Banner W. 2016 annual report of the
American Association of Poison Control Centers’

14,

15.

16.

17.

18.

19.

20.

National Poison Data System (NPDS): 34™ Annual
Report. ClinToxicol 2017;55(10):1072-1252.
Tangiisuran B, Jiva M, Ariff AM, Abdul Rani
NA, Misnan A, Rashid SM, et al. Evaluation of
types of poisoning exposure calls managed by the
Malaysia National Poison Centre (2006-2015): A
retrospective review. BMJ Open 2018;8(12):
€024162.

Zhang Y, Yu B, Wang N, Li T. Acute poisoning in
Shenyang, China: a retrospective and descriptive
study from 2012 to 2016. BMJ Open 2018;8(8):
€021881.

Park S, Lee HB, Lee SY, Lee GE, Ahn MH, Yi
KK, et al. Trends in suicide methods and rates
among older adults in South Korea: a comparison
with Japan. Psychiatry Investig 2016;13(2):184-9.
Chowdhury FR, Rahman AU, Mohammed
FR, Chowdhury A, Ahasan HA, Bakar MA. Acute
poisoning in southern part of Bangladesh--the case
load is decreasing. Bangladesh Med Res Counc
Bull 2011;37(2):61-5.

Indu TH, Raja D, Ponnusankar S. Toxico-
epidemiology of acute poisoning cases in a
secondary care hospital in rural South India: A
five-year analysis. J Postgrad Med 2015;61(3):
159-62.

Khan NU, Perez-Nunez R, Shamim N, Khan UR,
Naseer N, Feroze A, et a. Intentional and
unintentional poisoning in Pakistan: a pilot study
using the Emergency Departments surveillance
project. BMC Emerg Med 2015;15(Suppl 2):S2.
Eddleston M, Juszczak E, Buckley NA, Senaratha
L, Mohamed F, Dissanayake W, et al. Multiple-
dose activated charcoal in acute self-poisoning: a
randomised controlled trial. Lancet 2008;371
(9612):579-87.



