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Background: Acute poisoning with agrochemicals, medicines and different environmental exposures continues to be a global health
problems. However, with our search for reports about acute poisoning, there was no data regarding a change in trends and outcomes of
acute poisoning in Ethiopia and its districts.

Objective: This study was to determine the burden of poison-related health hazards, identify poisoning substances, and clinical outcomes of
poisoning cases admitted to Felege Hiwot Comprehensive Specialized Hospital- Medical intensive care unit (FHCSH-MICU), Bahir Dar,
Ethiopia.

Methods: A retrospective hospital-based study was conducted using patient data archived from March 2019 to February 2020 at FHCSH-
MICU. Collected data were analyzed using Statistical Package for Social Sciences (SPSS) software version 26 and descriptive statistics such
as measures of central tendency and proportions were computed. The results were reported as text narrations, figures and tables.

Results: A total 121 poisoned patients were identified from the patient registration log books. Among the total FHCSH-MICU cases
registered, acute poisoning accounted for 17.0%. Of 121 poison cases, 118 (98.3%) were due to suicide attempts with the female to male ratio
being 1.5:1. The majority, 65 (54.0%), of cases were in the range of 21-30 years age. Nearly two-thirds, 75 (62.0%), of the poisoning cases died,
accounting for 21.6% of all deaths in the FHCSH-MICU. The most common poisoning substance was aluminum phosphide, 92 (76%).
Conclusion and Recommendations: Aluminum phosphide became the leading poisoning substance in the study area. Nearly two-
thirds of the poisoning cases died. Hence, aluminum phosphide must be placed in secured and inaccessible places and it should be
replaced by less poisonous rodenticides. Health education and awareness creation about this lethal toxin are strongly advisable.
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Background

Poison is “any substance that, when relatively small amounts are ingested, inhaled, absorbed, applied to, injected into, or
developed within the body, has chemical action that causes damage to structure or disturbance of function, producing symptoms,
illness, or death™.!

The diagnostic information was obtained through interview with the patients and families, and studying the remaining agent
or its container. A common type of poisoning substance was aluminum phosphide. Aluminum phosphide is used to kill rodents
and pests to protect stored grains by fumigation. This fumigant was commonly named Phostoxin, and its formulation was dark
gray tablets. Each tablet was 3 gm in weight with a composition of aluminum phosphide (56%) and aluminum carbamate
(44%)."* Its commercial formulation with 55% to 75% active ingredients were solid tablets. Pellets of solid ALP react with water
and form highly toxic phosphine gas. The rate of phosphine gas formation depends on humidity and ambient temperature.®*

The other types of poisoning agents were organophosphates used as pesticides and insecticides. They are easily
available in marketplaces without appropriate controlling and monitoring systems. Organophosphate poisoning is
a health-related concern in underdeveloped areas, with high morbidity and mortality.>*

Open Access Emergency Medicine 2022:14 649-656 649
Received: 23 August 2022 © 2022 Shumet et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the

Accepted: 20 December 2022
Published: 30 December 2022

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-8220-3850
http://orcid.org/0000-0002-0345-9437
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Shumet et al Dove

Poison affects most organ systems. Its effect on the nervous system is a loss of consciousness; on the respiratory system, it
decreases reflexes that protect airways and aspirating from the gastro-intestinal tract into the airways and an absence
ofrespiration derives from inadequate ventilation, resulting in respiratory failure. Massive aspiration of gastric contents into
the lungs with chemical pneumonitis and pulmonary damage is a major cause of death. The effect of poison on the heart is
abnormal cardiovascular function with hypotension resulting from decreased contractility of the heart and a loss of
bodily fluid; hypervolemia from fluid overload during resuscitation or abnormal cardiac rhythms (arrhythmias). *

Poison can kill cells of the body by cellular hypoxia (low cellular level oxygen) from inadequate oxygen for normal
cellular metabolism called respiration. Cellular hypoxia further affects organs, for example, it can damage the brain
resulting in seizure (abnormal body movement) from hyperactivity of muscles or loss of entire body control. Renal
failure results from damage of muscles by poison and accumulation of toxin products like myoglobin in the renal system.

Poisoning substances can be ingested into the human body accidentally and/or intentionally. A suicide means an intentional
intake of poisoning substances and it is a major preventable cause of death throughout the world, both in developed and
developing nations.*>

The victims expose themselves to poisonous agents to self-harm or to seek attention of other persons.”* Depending
on the actual intention of the victims, these kings of toxic exposures result in suicide or para-suicide.’

According to the World Health Organization (WHO) reports, poisoning contributed to nearly 0.3 million deaths
annually.” The deadliest poison worldwide was reported from acute pesticide poisoning.'®

Promotion and the wide use of pesticides to improve agricultural products results in the easy accessibility of these
highly toxic chemicals in the homes of farmers.* Intentional self-poisoning (suicidal) behavior was the concern of the
WHO under the department of Mental Health and Substance Abuse.”®*

Despite the WHO organized joint Departments of Violence and Injury Prevention and International Program on
Chemical Safety with Mental Health, and the launched initiative in 2004 to reduce global poison deaths, the burden of
poisoning has increased and become a public health issue.>°

Poisoning is always a concern to the communities and law officials that ready availability and accessibility of these
chemicals for homicide or tamper intent should be under control.! Thus, the sale of potentially poisonous agents must be
recorded and maintained. There must be laws for pharmacies to maintain a “poison register” recording the sales of toxic
substances. These records should include the date of purchase, name and address of the buyers, the information regarding
poison agents sold, their dose and intended use.'*

The trends of acute poisoning varied from nation to nation, depending on geographic factors, poison availability and
ready accessibility, religious and cultural practices of the communities.”

Common reasons for victims to be poisoned were losing their businesses, break-up of relationship, failing in
examinations, labial emotions, having health-related issues and poison substances accessibility at marketplaces even
on straight roads are the commonly given reasons for increasing intentional poisoning in previous studies.>”

The majority of the Ethiopian population is agrarian and acute poisoning from pesticide agents and chemical fertilizers is
considered to be high.” In our community, the issue of poison becomes a serious agenda. Different studies from other hospitals
in Ethiopia showed pesticides and household cleansing agents were the commonest causes of poisonings.”'' Everywhere
accessibility, awareness of our community, and socio-economically related affairs are identified factors for the increasing
burden of poison cases. In addition, there is a lack of data on changes in trends of poisoning and outcomes in Ethiopia and its
districts. Therefore, the study was to determine the trends and outcomes of poison in Felege Hiwot Comprehensive
Specialized Hospital- Medical intensive care unit (FHCSH-MICU), Bahir Dar, Ethiopia.

Methods
Study Area, Design and Period

A retrospective hospital-based study was conducted at FHSH-MICU using patients’ log books and charts registered from
March 1, 2019 to February 30, 2020. Felege-Hiwot Compressive Specialized Hospital is a government referral hospital,
in the city of Bahir Dar, the capital city of Amara regional state. The city is 536 km northwest from Addis Ababa, the
capital city of the country. The hospital serves about 5 million people and has a 12-bed adult MICU.
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Study Population
All admitted adult patients to the FHCSH-MICU from March 2019 to February 2020 were considered as the study
population.

Eligible Participants
All poisoned cases admitted to the FHCSH-MICU with complete data on -socio-demographic, poisoned chemical, and
outcomes were included.

Sample Size
All poisoned cases admitted to the FHSH-MICU from March 2019 to February 2020 were considered as the sample size.
Based on that, a total of 121 poisoned patients were studied.

Study Variables
The extracted variables included age, sex, residence and poison substances used, reason, route of poison entry, season,
length of stay in the MICU, and outcomes.

Data Collection Tools and Procedures

Trained nurses collected data using a data extraction checklist from July 1 to September 30, 2021. Data collectors
extracted the required data from patients’ registration log books and patients’ charts after getting permission from the
hospital manager and the medical card unit head. They first did the separation of patients’ charts as poison and non-
poison. Then, they extracted data from charts of poisoned cases. They cross-checked data from patients’ registration log
books. The research teams supervised data collection procedures.

Data Quality Assurance

Nurses and doctors assigned for data collection were trained for one day about the data extraction checklist, how to
collect data, data quality, and data confidentiality issues. Cross-checking of patients’ chart data with registration log
books was made. Data collection was fully supervised with feedback on the observed gaps and clarity questions raised
from data collectors. Data were entered into excel carefully. Data coding, checking for completeness and data clearances
were done after data entry using SPSS software version 26.

Data Management and Analysis

Data entered into excel were transferred into SPSS software version 26 for additional data clearance and analyzed. Data
completeness check, clearance, and coding were done. Descriptive statistics such as measures of central tendencies,
proportions, and cross-tabulations were computed. The results were summarized and presented using text narrations,
tables, and figures.

Ethical Issues

This study was conducted based on Helsinki declaration and national research ethics guidelines. We obtained ethical
clearance from Ethical Review Committee of school of medicine and health sciences, Bahir Dar University, with protocol
number: 518/2022. Felege Hiwot specialized hospital office gave us permission to conduct the study. We waived patients’
informed consents in this retrospective medical chart reviews and any information taken from the patient’s chart was kept
confidential through anonymity using codes.

Results

Characteristics of Poisoned Cases
Of the total 716 critically sick patients admitted to FHCSH-MICU from March 2019 to February 2020, 121 (16.9%)
cases were acutely poisoned patients. Of those poisoned patients, 73 (60.33%) were female and 65 (54%) were between
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21-30 years of age. Most of the poisoned cases admitted to MICU arrived at our emergency with shock and respiratory
failure. Thirty-six (29.8%) of the poisoned cases were residents of Bahir Dar City (Table 1).

Poisoning Substances, Reasons for Poisoning, and Outcomes of Poisoning

Among all poisoned cases, 92 (76.0%) were due to aluminum phosphide-ALP. Thirty-five (28.9%) of poison incident
cases occurred in the winter season. One hundred eighteen (97.5%) of the poisoned cases were due to intentional suicidal
attempts and only three (2.50%) were accidentally exposed due to carbon monoxide inhalation (Table 2).

Table | Socio-Demographic Characteristics of Poisoned
Cases at FHCSH-MICU from March 2019 to February 2020

Variables Frequency | Percent (%)
Sex Female 73 60.3
Male 48 39.7
AGE (in years) | 10-20 34 28.1
21-30 65 53.7
23| years 22 18.2
Districts Bahir Dar City 36 29.8
Bahir Dar Zuria | 25 20.7
Fogira 16 13.2
Dera 14 11.6
Mecha 18 14.9
Other 12 9.9
Presentation | Shock® 114 94,2
RF® 99 81.8

Notes: ®Blood pressure below 90 mmHg and need fluid and pressor. ®Oxygen
saturation below 90% and needs oxygen therapy.

Table 2 Types of Poisoning Substances, the Reason for Poisoning, and Outcomes of
Poisoning Among Poison Cases Admitted at FHSH-MICU from March 2019 to

February 2020

Variables Frequency | Outcomes
N (%) N (%) Death
Poisoning substances Aluminum phosphate 92 (76.0) 72 (96)
Organophosphate 26 (21.5) I (1.3)
Carbon monoxide 2 (1.7) I (1.3)
Phenobarbital | (0.8) I (1.3)
Reason for poisoning Suicidal 118 (97.5) 74(98.7)
Accidental 3 (2.5) I (1.3)
(Continued)
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Table 2 (Continued).

Variables Frequency | Outcomes
N (%) N (%) Death
Season Winter 35 (28.9) 26 (34.7)
Spring 31 (25.6) 16 (21.3)
Summer 32 (26.4) 21 (28)
Autumn 23 (19.1) 12 (16)
Route of taking Ingestion 119 (98.3) 74 (98.7)
Inhalation 2(1.7) 1 (1.3)
Duration of arrival to <3 20 (16.5) 13 (17.3)
emergency from intake(hr.) 36 40 (33.1) 18 (24)
>6 61 (50.4) 44 (58.7)
Treatment outcome Survived 46 (38)
Death 75 (62)
Deaths by poisoning substance | Aluminum phosphate 72 (96)
Others 34

Trend of Admission Cases at FHCSH-MICU

During the study period, an average of 60 and 11 critical and poisoned patients respectively were admitted to FHCSH-

MICU each month. The trend of critical patients’ admission showed a decreasing order, whereas, the trend of admission

for poisoned patients was more or less stable or similar trend. The highest admission for critical patients was 83 in April

and the lowest was 42 in December 2019. Similarly, poisoned cases (14) were registered in April and the lowest (7) cases

were registered in September 2019 (Figure 1).
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Figure | Trends of FHCSH-MICU admission per month comparing all cases versus poisoned patients from March 2019 to February 2020.
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Figure 2 Crude versus poisoned death rates per month in FHCSH-MICU from March 2019 to February 2020.

Despite a decline in total admissions to the ICU, the total poison admission was stable during the study period.

Trends of Deaths from Poisoned Cases in the FHCSH-MICU

The annual mean mortality rates of critical patients and poisoned patients in the MICU were 46.7% and 62.5%,
respectively. The death rate from poisoned patients showed an unstable trend that ranges from 22.2% in June to
87.5% in November 2019. The trends of both cases showed an increasing order from June to November (Figure 2).

Discussion

Poisoning is an acute medical condition that requires prompt medical intervention. However, this study revealed that the
majority of the cases, 101 (83.5%), arrived at the hospital after 3 hours. It is in line with reports from other Ethiopia
hospitals.”'! The explanation could be cultural practices, such as ingestion of milk at home, visiting holy water, before
healthcare is sought and the inaccessibility of health services.

The poisoning rate has increased around the world, it has been a serious health and socio-economical problem.” This
situation is also happening in Ethiopia. Based on our study, 121 poisoned cases were admitted to FHCSH-MICU care and
contributed to 17% of all FHCSH-MICU admissions. This figure is higher than reports from other Ethiopian hospital's ICU-
poisoned admissions as our study focused on poisoned cases admitted to MICU care, unlike other reports.”'' The
increment of acute poisoning implies that people are accessing and using poisoning substances without knowing their
effects on their health. This will be a more serious health problem in the future if it continues without interventions since
most farmers are using these substances for their agricultural activities. Therefore, it is time for the government and other
concerned offices to take action among the population on how to properly use, and store such poisoning substances and seek
treatment if once exposed to such substances. Unless the government acts on preventing deaths from poisoning, more
people will die and people will never use these and other important healthy substances for agricultural activities. This will
directly or indirectly affect agricultural practices and productivity of the country.

Most of the poisoned patients, 118 (98.3%), were due to suicide attempts and only 3 (1.7%) were accidental
poisonings. This finding was similar to findings at Tikur Anbesa Specialized Hospital (Ethiopia) which reported
96.5% intentional poisoning.” However, it became higher compared to other study findings from other Ethiopian
hospitals: 60% from the University of Gondar teaching referral hospital,'® and 54% intentional poisoning from Jima
University hospital.'" The discrepancy might be related to variations in the study period that has a potential connection to
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access and use of such poisoning substances for agricultural practices. Our study was conducted in 2021, where the
Ethiopian government has worked more to scale up agricultural practices and productivity using all the possible
agricultural inputs compared to the situation in the former study periods. This might create opportunities for people to
access and use these substances for suicidal practices.

This study finding was also found to be higher compared to reports from Turkey hospital’s intensive care units that reported
suicide attempts varied from 10.2% to 68%.®° This variation might be attributed to differences in awareness creation, storage
conditions, access to substances, and the type and safety of substances used for agricultural practices.'*'* These figures revealed
that intentional poisoning is a major problem in Ethiopia and beyond. A suicide attempt by self-poisoning is high among the young
age group of the population during which age major life changes occur, such as the age of university completion, employment, and
the time of marriage and departure from the family. For instance, in this study, among all poisoned patients, 65 (54.0%) were found
to be between 2130 years of age. A similar study in Turkey showed that 56.9% of poisoned patients were between 15-35 years of
age.” The main reasons for a high rate of poisoning in this age group were social problems such as separation of family, unsettled
life conditions, unemployment and quarreling. Similarly, the rate of poisoning was higher in females than in males in different
studies including this study.®” It is known that adolescent aged females show a high rate of stress due to gender-related issues like
love failure and mental conflicts. Additionally, family arguments, job problems, poverty, and being unable to have open
discussions with families can be incited as possible causes.

According to this report the most likely, 92 (76.1%), poisoning substance was aluminum phosphide-ALP. This is
different from findings in Turkey MICU, where drug related poisonings (58.4%) were major problems.” This might be
related to the accessibility of the ALP over the counter to use for rat poison. The trends and outcomes of poisoning
changed.l“*17 Moreover, this report is in apparent contradiction with other reports in Ethiopia where house cleaning
agents and organophosphates (OP) were the most common poison agents mentioned by other previous studies.'®!" For
instance, in Tikur Anbesa Specialized Hospital, household cleansing agents accounted for 43.1% followed by organopho-
sphate (21.6%).° Reports from Gondar teaching referral hospital showed that organophosphates accounted for 35%
whereas bleaching agents accounted for 25% of poisoned cases.'” Similarly, in Jima, the leading poisoning chemicals
were household cleaning agents (43, 41.7%) and organophosphate products (28, 27.2%). There was no antidote for ALP
and therapy was supportive care with fluid resuscitation, MgSQO, infusion, calcium gluconate, glucocorticoid, and
mechanical ventilation. Gastric lavage is not recommended care as it hastens generation of its toxic phosphine gas.

Poisoning has contributed to 21.6% of the total MICU deaths and the death rate for poison was 62%. The majority of deaths,
72 (96%), were from aluminum phosphate (ALP). This study implies that there was a higher mortality rate when compared to
11 and studies done in Turkey.® The higher mortality rate in this report might be linked with the types of
poisoning substance used, ALP. ALP has no specific antidote management.'® Additionally, the difference in delays to reach

prior local studies.
health facilities, more than 3 hours, might contribute to the discrepancy in terms of the death rate among studies.

Conclusion and Recommendations

Based on this study, a significant number of patients from the emergency units were due to acute poisoning. The pattern
of acute poisoning changed to more fatal poison agents, ALP, which had a higher MICU mortality rate. Poisoning
particularly affects young females, and most of them were suicide attempts that result in more deaths. Hence, regulatory
agencies should restrict the open sales of such poisonous substances. Sellers should maintain a “poison register”,
recording the sale of any toxic chemicals. Increasing the community’s awareness of handling and management of
poisoning substances also has high importance. It is also advisable to establish poison management centers with
diagnostic capacity and treatment protocols. Finally, poison survivors should be linked to the district police station
and psychiatrist before being discharged from the hospital. A further, community-based, large-scale mixed study is
recommended to determine the magnitude of poisoning, identify contributing factors, and design mitigating mechanisms.

Abbreviations

ALP, aluminum phosphate poisoning; ARDS, acute respiratory distress syndrome; CO, carbon monoxide; FHSH, Felege
Hiwot Specialized Hospital; HF, heath facility; HCW, health care workers; MICU, medical intensive care unit; OP,
organophosphate poisoning; WHO, World Health Organization.
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Data and Materials Availability
Data supporting the conclusions of this study are included in the report. Any required materials can be available upon
request.

Ethical Issues

Ethical approval was obtained from the Ethical Review committee of the School of Medicine and Health Sciences at
Bahir Dar University. We conducted this study under the Declaration of Helsinki. Data confidentiality and privacy were
maintained by coding, deidentifying personal identifiers, and limiting others to access the datasets.
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