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Purpose: The COVID-19 pandemic significantly impacted the epidemiology of emergency department (ED) presentations, including 
those for self-harm and poisoning. Taiwan, with its strict border controls and quarantine measures, experienced a delayed COVID-19 
outbreak in late April 2022. We evaluated epidemiological changes in ED poisoning cases and assessed whether their management was 
affected during the early stages of the COVID-19 outbreak.
Patients and Methods: We conducted a retrospective cohort study of ED poisoning cases during the early phase of the COVID-19 
outbreak (May 1–July 31, 2022) and the corresponding pre-COVID-19 periods (May 1–July 31, 2018, and 2019) at a tertiary medical 
center. Demographic data, poisoning characteristics, treatment efficiency, and clinical outcomes were compared between the two 
periods.
Results: In total, 145 poisoning cases (48.3 per month) were identified during the pandemic, compared to 572 (95.3 per month) in the 
pre-pandemic period. Poisoned patients were significantly older (median age: 48 vs 40.5 years, p = 0.009) during the pandemic 
compared to the pre-pandemic periods, with a significant decline in pediatric poisoning cases. Although an increase in prescription 
drug exposures and a slight decrease in other poisoning categories was observed, these differences were not statistically significant. 
The proportion of severe poisoning cases (poisoning severity score 3 or 4) was significantly higher during the pandemic than in the 
pre-pandemic period (14.5% vs 7.9%, p = 0.021), and was accompanied by increased rates of intubation and intensive care unit 
admissions. ED stays were significantly prolonged during the pandemic, particularly among patients at risk of concurrent COVID-19 
infection. Mortality rates remained comparable between the two periods.
Conclusion: The epidemiology, disease severity, and management efficiency of poisoning cases were significantly affected during the 
early phase of the nationwide COVID-19 outbreak. Further large-scale studies are needed to validate these findings and inform future 
interventions.
Keywords: SARS-CoV-2, COVID-19 pandemic, intoxication, overdose

Introduction
The COVID-19 pandemic, caused by the novel coronavirus SARS-CoV-2, had a profound global impact, significantly altering 
human lifestyles and healthcare dynamics. This pandemic influenced the epidemiology of patients presenting to emergency 
departments (EDs) with injuries, self-harm, or poisoning.1–3 Furthermore, delayed patient presentation and the overwhelming 
strain on healthcare systems during this period significantly impacted the management of non-COVID-19 conditions.4–6

Social changes induced by the COVID-19 pandemic may have influenced the characteristics of poisoning cases; 
lockdown measures may have delayed hospital arrivals, exacerbating poisoning severity and increasing mortality rates.3,7 

In North America, overdose deaths escalated during the early phase of the pandemic, primarily driven by fentanyl- or 
stimulant-related fatalities.8–11 Furthermore, poison-control centers experienced an increase in unintentional exposures to 
household disinfectants and hand sanitizers, particularly among young children.12–18 In Iran, a severe outbreak of 
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methanol poisoning, stemming from the misuse of disinfectants during the early stages of the pandemic, led to 
a significant increase in poisoning-related deaths.19,20 In Taiwan, a previous study reported a decline in cases of animal 
envenomation and plant poisoning during the COVID-19 pandemic, accompanied by an increase in suicidal drug 
overdoses.21

Taiwan successfully mitigated the initial waves of COVID-19 through stringent border controls and quarantine 
measures. The first outbreak occurred in northern Taiwan in May 2021, with lockdown measures from May 15 to 
July 27 effectively curbing the spread. However, the emergence of the highly contagious Omicron variant in late 
April 2022 triggered a nationwide outbreak.22 Most EDs established outdoor treatment zones to accommodate patients 
considered at risk of having COVID-19 temporarily, such as those with fever, flu-like symptoms, or recent exposure. 
Health authorities mandated COVID-19 nucleic acid testing for all hospitalized patients, prolonging ED stays and 
delaying treatment procedures. In addition, the establishment of specialized COVID-19 wards significantly reduced the 
capacity to admit patients with other medical conditions. The rapid escalation of the pandemic placed significant strain on 
the healthcare system. Several studies in Taiwan have emphasized disruptions in the management of non-COVID 
conditions during the pandemic, including acute myocardial infarction and trauma.23,24 It is likely that the care of 
poisoned patients was similarly affected, particularly during the early phase of the outbreak.

Limited studies have evaluated the changes in the epidemiology and outcomes of poisoning cases during the COVID- 
19 pandemic in Taiwan. To our knowledge, no prior study has investigated whether management of poisoning was 
affected during this period. We evaluated epidemiological shifts in ED poisoning cases during the early stages of the 
nationwide COVID-19 outbreak and evaluated differences in poisoning management and its efficiency compared to the 
pre-pandemic period.

Materials and Methods
Settings and Patient Selection
We conducted a retrospective cohort study in the ED of Linkou Chang Gung Memorial Hospital, a tertiary medical center 
with approximately 180,000 annual ED visits. We included poisoning cases from the early phase of the COVID-19 
outbreak, defined as the 3-month period from May 1 to July 31, 2022, and a pre-COVID control period covering the 
corresponding months in 2018 and 2019. The sources of patient referrals, paramedic transfer protocols for specific 
medical conditions, and hospital admission criteria remained unchanged before and during the COVID-19 pandemic. 
Potential participants were identified through the electronic medical record system using the International Classification 
of Diseases, 10th Revision codes related to poisoning (F19, T36–T65). All potential participants were systematically 
reviewed, and those who did not meet the criteria for poisoning were excluded. Poisoning was defined as the develop
ment of any physical or psychological symptoms following exposure to a substance, including drugs, chemicals, animal 
venoms, or biotoxins. Asymptomatic patients with a clearly documented exposure history of exposure were also 
included. Patients were excluded if they presented to the ED with any of the following conditions: foreign-body 
ingestion, simple alcohol intoxication or uncomplicated alcohol withdrawal, food poisoning not involving a specific 
toxin, anaphylactic reactions, isolated ocular chemical exposure, or common side effects of prescription drugs.

Data Collection and Study Protocol
We collected data on patient demographics (age and sex), exposure routes, time from exposure to ED arrival, initial vital 
signs, Glasgow Coma Scale (GCS) scores, substances involved in poisoning, and poisoning-related treatments such as 
gastric lavage, activated charcoal, whole bowel irrigation, hemodialysis or hemoperfusion (HD/HP), and endotracheal 
intubation. In addition, to evaluate the efficiency of poisoning management, we recorded treatment delays in mechanical 
ventilation and HD/HP (defined as the time between order submission and treatment initiation) and the durations of ED 
stays. Poisoning severity scores (PSS),25 ED flow metrics, and outcomes were also recorded.

We compared patient characteristics, treatment delays, ED stay durations, and clinical outcomes between cases of 
poisoning during the COVID-19 pandemic and in the pre-COVID period. Furthermore, during the early phase of the 
pandemic, ED patients with potential COVID-19 infection risks were initially managed in an outdoor treatment zone if 
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they exhibited fever or flu-like symptoms, had a suspected or confirmed COVID-19 infection, or had a history of contact 
with a COVID-19 case or exposure to a cluster. Poisoned patients treated in the outdoor zone were classified as the 
“COVID-19 risk group”, whereas others were categorized as the “Non-COVID-19 risk group”. Due to limited resources 
and the need for enhanced personal protective equipment in the outdoor zone, the “COVID-19 risk group” was more 
likely to experience procedural delays and longer ED stays. We compared key parameters between these groups during 
the pandemic phase.

Statistical Analysis
Statistical analyses were performed using SAS software (version 9.4; SAS Institute, Cary, NC, USA). The normality of 
continuous variables was assessed using the Kolmogorov–Smirnov test. Depending on the distribution, either the Mann– 
Whitney U-test or t-tests were applied to analyze continuous variables. Categorical variables were analyzed using the chi- 
square or Fisher’s exact test when any expected count of the binary variables was less than 5. P-values < 0.05 were 
considered statistically significant.

Results
During the early phase of the COVID-19 outbreak (May 1–July 31, 2022), 38,598 patients presented to the ED. Of these, 
145 cases (0.38%, 48.3 per month) were identified as poisoning incidents. In the pre-COVID period (May 1–July 31, 
2018 and 2019), 87,948 ED visits were recorded, with 572 poisoning cases (0.65%, 95.3 per month). Significant 
reductions in ED visits and poisoning cases were observed during the pandemic. Table 1 presents the baseline 
demographics, clinical characteristics, outcomes, and a comparative analysis between the two periods.

Table 1 Demographic Data, Treatment Delays, Clinical Outcomes, and Emergency Department 
Stay Durations of Poisoning Cases During the Pandemic Compared to the Pre-Pandemic Period

Variable, n (%) or Median (IQR) COVID-19 Pandemic 
(n = 145)

Pre-COVID Period 
(n = 572)

P value

Age (y) 48 (33–65) 40.5 (28–59) 0.009 *

Male gender 75 (51.7) 280 (49.0) 0.615 #
Pediatric cases (<18y) 7 (4.8) 62 (10.8) 0.042 #
Psychiatric disorder 53 (36.6) 112 (19.6) <0.001 #

Intentional exposure 73 (50.3) 261 (45.6) 0.356 #
Exposure route

Oral 97 (66.9) 353 (61.7) 0.291 #
Inhalation 14 (9.7) 82 (14.3) 0.180 #
Bite/sting 17 (11.7) 74 (12.9) 0.801 #
Dermal 9 (6.2) 49 (8.6) 0.447 #

ED arrival from exposure (h)

< 1h 24 (16.6) 98 (17.1) 0.966 #
< 4h 54 (37.2) 231 (40.4) 0.551 #

Initial vital signs

Body temperature (°C) 36.5 (36–37) 36.4 (36.1–36.9) 0.445 *

Pulse rate (beats/min) 93 (79–105) 88 (76–104) 0.354 *

Respiratory rate (breaths/min) 18 (18–18) 18 (18–20) 0.074 *

MAP (mmHg) 93.3 (82.7–109) 96.7 (84–109) 0.516 *

Initial GCS score 15 (14–15) 15 (15–15) 0.027 *

Poisoning related treatment

Gastric lavage 4 (2.8) 43 (7.5) 0.060 #
Activated charcoal 9 (6.2) 46 (8.0) 0.571 #
Intubation + MV 14 (9.7) 27 (4.7) 0.037 #

(Continued)
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Demographic Data
The median age of patients was significantly higher during the pandemic (48 years, interquartile range [IQR] 33–65) 
compared to the pre-pandemic period (40.5 years, IQR 28–59; p = 0.009). A significant decline in pediatric poisoning 
cases was observed during the pandemic (4.8% vs 10.8%; p = 0.042). A significantly higher proportion of poisoned 
patients during the pandemic had psychiatric disorders (36.6% vs 19.6%; p < 0.001). No significant differences were 
observed in sex, intent of poisoning, exposure routes, or early ED presentations (ED arrival < 1 h or < 4 h after 
exposure). Figure 1 illustrates the categories of exposure during the study period. Although an increase in prescription 
drug exposures and a slight decrease in other categories, including household cleaner poisonings, were observed during 
the pandemic, these differences were not statistically significant. The frequencies and comparative analysis of common 
prescription drug exposures between the two periods are presented in the Supplemental Table.

Poisoning Severity, Outcomes and Management Efficiency
Patients poisoned during the pandemic exhibited increased poisoning severity, indicated by lower GCS scores, higher 
intubation rates (9.7% vs 4.7%; p = 0.037), a greater proportion of severe poisonings (PSS 3 or 4; 14.5% vs 7.9%; p = 
0.021), and higher ICU admission rates (11% vs 5.9%; p = 0.049) compared to the pre-pandemic period. Mortality rates 
were comparable between the two periods. Although treatment delays for mechanical ventilation and HD/HP were 
comparable, the duration of ED stay were significantly longer for poisoned patients during the pandemic (Table 1).

Comparisons Between the COVID-19 Risk Group and the Non-COVID-19 Risk 
Group
Of the 145 poisoned patients during the pandemic, 10 were classified into the COVID-19 risk group. This group 
experienced significantly longer ED stays, and higher rates of severe poisoning (40% vs 12.6%; p = 0.039) and mortality 
(30% vs 3.7%; p = 0.011), compared to the Non-COVID-19 risk group (Table 2). All intubations and deaths in the 
COVID-19 risk group were attributable to poisoning rather than to COVID-19 infection.

Discussion
Our study provides insights into the changes in epidemiology, disease severity, management efficiency, and clinical 
outcomes of poisoning cases that presented to EDs in Taiwan during the early phase of the COVID-19 outbreak. We 

Table 1 (Continued). 

Variable, n (%) or Median (IQR) COVID-19 Pandemic 
(n = 145)

Pre-COVID Period 
(n = 572)

P value

MV delay (min) 13 (10–27) 23 (12–28) 0.622 *
HD or HP 4 (2.8) 7 (1.2) 0.165 #

HD or HP delay (min) 288.5 (183.5–390) 152 (128.5–203) 0.163 *
Severe poisoning (PSS 3 or 4) 21 (14.5) 45 (7.9) 0.021 #

ED flow

Discharge (< 6h from ED arrival) 33 (22.8) 202 (35.3) 0.006 #

Left AMA 21 (14.5) 74 (12.9) 0.724 #

Discharge after observation (> 6h) 42 (29) 120 (21) 0.052 #

Admission (general ward + ICU) 43 (29.7) 156 (27.3) 0.640 #

ICU admission 16 (11) 34 (5.9) 0.049 #

ICU length of stay (day) 5 (3–11.5) 5 (3–14) 0.969 *
Mortality 8 (5.5) 23 (4.0) 0.574 #

ED stay duration (min) 557 (220–1352) 372.5 (125–1168.5) 0.017 *

Notes: Statistical test applied: *Mann–Whitney U-test; #Chi-square test. 
Abbreviations: AMA, against medical advice; ED, emergency department; GCS, Glasgow Coma Scale; HD, hemodialysis; 
HP, hemoperfusion; ICU, intensive care unit, MAP, mean arterial pressure; MV, mechanical ventilation; PSS, poisoning severity 
score; TOI, time of ingestion.
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observed a significant decline in poisoning cases during the pandemic. In addition, the median age of poisoned patients 
was higher compared to the pre-pandemic period, largely attributable to a decline in pediatric patients. Although the 
proportion of severe poisonings (PSS 3 or 4) was higher during the pandemic, the mortality rates remained comparable. 
The efficiency of poisoning management was affected during the pandemic, as evidenced by longer ED stays, particularly 
among patients at risk for COVID-19 infection.

We observed significant reductions in the numbers of ED visits and poisoning cases during the pandemic, consistent 
with global trends.26–28 However, delayed ED presentation among poisoned patients, reported in several previous studies, 
was not observed in our cohort.3,7 These reductions may reflect patients’ reluctance to visit EDs due to concerns about 
contracting COVID-19 in crowded healthcare settings. However, such reluctance raises concerns about the potential 
negative impact of delayed or missed care. Similarly, some poison-control centers reported a decrease in consultation 
calls from hospitals during the early stages of the pandemic.15,18 Health authorities should emphasize the importance of 
seeking timely medical attention for poisoning cases with warning symptoms. In addition, enhancing the visibility and 
accessibility of poison-control centers can facilitate prompt public consultation and help reduce unnecessary ED visits.29

A significant demographic shift during the pandemic was the older age of poisoned patients compared to the pre- 
pandemic period, accompanied by a significant decline in pediatric cases; this trend aligns with a more pronounced 
reduction in pediatric ED visits compared to adults.26 Previous studies have demonstrated that most pediatric poisonings 
are unintentional and typically result in minor toxicities.30 Parental concerns regarding COVID-19 exposure during the 
pandemic led to a reduction in ED visits for children with minor or asymptomatic conditions; this may have resulted in 
a shift toward seeking guidance from poison-control centers. Several studies have demonstrated an increase in public 

Figure 1 Comparison of poisoning categories and their frequencies between the COVID-19 pandemic and the pre-COVID-19 period.
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consultation calls during the COVID-19 lockdown period.12,15,18 In contrast, older adults demonstrated a higher 
propensity for ED visits during the pandemic, likely attributable to the higher rates of intentional poisonings and greater 
vulnerability to overdoses or poisonings.

We observed a higher proportion of prescription drug exposures during the pandemic (51.7%) compared to the non- 
pandemic period (42.7%), reflecting changes in the availability of substances or toxins. In addition, a higher proportion of 
poisoned patients had a history of psychiatric disorders during the pandemic, although the overall rate of intentional 
poisonings, potentially influenced by multiple factors, did not differ significantly between the two periods. Pandemic- 
related stressors, such as fear, self-isolation, physical distancing, and financial hardship, may have had a negative impact 
on the population’s mental health, leading to increased demand for psychotropic drugs.31 This, in turn, may have 
contributed to the increased frequency of exposure or overdose involving these drugs (Supplemental Table). Conversely, 
the implementation of work-from-home policies and the reduction in industrial activities likely contributed to a decline in 
occupational chemical exposures. A reduction in cases of animal envenomation during the COVID-19 pandemic, as 
reported in a previous Taiwanese study, was observed in our cohort, although the difference was not statistically 
significant.21 A large-scale study with a larger sample size is needed to clarify these findings.

Poisoning cases during the pandemic exhibited a higher rate of severe toxicity (PSS 3 or 4), lower initial GCS scores, 
and a greater need for intubation compared to the pre-pandemic period. However, the absolute numbers of severely 
poisoned patients remained comparable between the two periods (7 vs 7.5 cases per month). The increased proportion of 
severe poisoning cases during the pandemic was likely attributable to the avoidance of ED visits by patients with mild or 
asymptomatic exposures; this is supported by a significant reduction in the number of patients discharged from the ED 
within 6 h.

Despite an increase in poisoning severity and prolonged ED stays during the early phase of the COVID-19 
pandemic, no significant difference in mortality rates was observed compared to the pre-pandemic period. Prolonged 
ED stays have been reported to be associated with adverse clinical outcomes, particularly in older and severely ill 
patients.32 In Taiwan, comprehensive infection control measures, including universal mask-wearing, hand hygiene, 
border control, digital technology integration, quarantine policies, and restrictions on travel and gatherings, were 
implemented early during the pandemic.22 These interventions effectively controlled disease transmission and delayed 
the major outbreak, enabling the healthcare system to prepare and adapt protocols for non-COVID conditions. In 

Table 2 Comparison Between Poisoned Patients with and Without Concurrent COVID-19 Infection 
Risks During the Pandemic

Variable, n (%) or Median (IQR) COVID-19 Risk Group 
(n = 10)

Non-COVID-19 Risk Group 
(n = 135)

P value

Age (y) 59.5 (42–69) 47 (33–64) 0.194 *
Intentional exposure 6 (60) 67 (49.6) 0.831 $

Oral exposure route 8 (80) 89 (65.9) 0.296 $

Intubation + MV 3 (30) 11 (8.2) 0.058 $

MV delay (min) 51 (25–77) 11 (9.5–20.5) 0.150 *
HD or HP 1 (10) 3 (2.2) 0.251 $

HD or HP delay (min) 330 (330–330) 247 (120–450) 1 *
Total admission 4 (40) 39 (28.9) 0.338 $

ICU admission 2 (20) 12 (8.9) 0.304 $

ICU length of stay (day) 6 (3–9) 5 (3–14) 1 *

Death 3 (30) 5 (3.7) 0.011 $

Severe poisoning (PSS 3 or 4) 4 (40) 17 (12.6) 0.039 $

ED stay (min) 1240.5 (655–3345) 533 (195–1317) 0.027 *
ED stay of all admissions (min) 3746.5 (2098.5–4689) 886 (481–1819) 0.028 *
ED stay of ICU admissions (min) 2098.5 (852–3345) 356.5 (256–683.5) 0.132 *

Notes: Statistical test applied: *Mann–Whitney U-test; $Fisher’s exact test. 
Abbreviations: ED, emergency department; HD, hemodialysis; HP, hemoperfusion; ICU, intensive care unit; MV, mechanical 
ventilation; PSS, poisoning severity score.
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addition, a 16–23% decline in ED patient volumes allowed medical staff to focus more on critically ill patients;28 these 
factors may have contributed to the similar mortality rates observed. However, poisoned patients with concurrent 
COVID-19 infection risks experienced significantly longer ED stays and higher mortality rates compared to those 
without such risks. Although limited by a small sample size in the COVID-19 risk group, these findings emphasize the 
need for developing robust management algorithms for critically poisoned patients with potential or confirmed 
COVID-19 infection.

Limitations
Our study has several limitations. First, its retrospective design, relatively small sample size, and short study duration may limit 
the generalizability of the findings. Second, the low numbers of fatalities in both groups limited our ability to evaluate 
differences in mortality adequately. Third, the identification of poisoning cases and categorization of exposures were primarily 
based on clinical histories, which are subject to potential inaccuracies. Fourth, treatment delays were assessed using documented 
times in medical records, which may not accurately reflect real-world scenarios. Finally, as this study was conducted at a tertiary 
care center, the findings may not be fully representative of the characteristics at other levels of healthcare.

Conclusion
During the early phase of the nationwide COVID-19 outbreak in Taiwan, significant declines in ED visits and 
poisoning cases were observed. Poisoned patients had a higher median age during the pandemic compared to the 
pre-pandemic period, largely attributable to a decline in pediatric patients. Although the proportion of severe 
poisoning cases was higher during the pandemic, the overall mortality rates remained comparable. However, the 
efficiency of poisoning management was affected, as manifested by prolonged ED stays, particularly among 
poisoned patients at risk for COVID-19 infection. This study offers valuable insights for optimizing poisoning 
management protocols and policies in future public-health emergencies. To confirm and expand these findings, 
further large-scale studies involving additional healthcare facilities and larger sample sizes are warranted.
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