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Background: Organophosphate (OP) poisoning is one of the most common etiologies of poisoning in the pediatric age group.
Objective: This study aimed to evaluate the demographic characteristics, clinical features, clinical course, and outcomes of children
with toxicity from organophosphates admitted to the pediatric intensive care unit.

Methods: A retrospective review of hospital medical records of all children aged 14 years and younger who were admitted to the
PICU with a provisional diagnosis of organophosphate poisoning at King Fahad Hospital of the University (KFHU), Alkhobar, Saudi
Arabia, between January 1, 2008, and December 31, 2018, was conducted. Patients with incomplete medical record information or
with suspicion or evidence of one or more agents other than organophosphate were excluded from the study.

Results: Thirty-one patients were enrolled in the study. The median age of the study population was 2 years, and 19 (61%) were
males. The majority of patients (68%) had more than one route of organophosphate exposure. Skin exposure was reported in 26
patients (84%). Only three patients (10%) had suicidal organophosphate exposure from organophosphates, while the majority (28
patients; 90%) had accidental poisoning. Bronchorrhea was the most prevalent presenting feature, reported in 28 patients (90%). 17
patients (55%) were treated with intravenous atropine and (45%) were used a combination of pralidoxime with atropine for treatment.
Five patients (16%) developed acute respiratory distress syndrome. Twelve patients (39%) needed endotracheal intubation and
mechanical ventilation secondary to respiratory failure.

Conclusion: The presenting features of organophosphate poisoning differ widely in children. Risk factors for mortality for PICU
patients with organophosphate poisoning include delayed hospital arrival by more than 1 hour, inhalational route of exposure, need for
mechanical ventilation, and high lactate levels in the first 24 hours post-exposure.
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Introduction

Pediatrics poisoning is a major public health issue that causes significant morbidity and mortality (number of deaths during
the period of the study) worldwide."* In Saudi Arabia, a retrospective study including 1013 children admitted to hospital
showed that 49 patients (4.8%) were admitted to the pediatric intensive care unit (PICU) and 3 patients (0.3%) died after
presenting with acute poisoning. Organophosphate(OP) poisoning constitutes 1.68-2.9% of acute poisoning in pediatric
patients in Saudi Arabia.>* However, organophosphates were the most common cause of poisoning in children 6 years and
older and were found to be the fourth agent involved in admission to PICU.> Furthermore, Among a cohort study conducted
by Alruwaili et al, 2019, mortality in children presenting with acute poisoning were related to organophosphate exposure due
to abuse at home.” Organophosphates act as irreversible cholinesterase inhibitors because the organophosphate-
cholinesterase bond is not spontaneously reversible without pharmacological intervention. This inhibition leads to accumula-
tion of acetylcholine and elevations in synaptic acetylcholine levels, which in turn leads to excessive stimulation of both
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muscarinic and nicotinic acetylcholine receptors, leading to the cholinergic toxidrome.*’” Additional pathways, including
oxidative stress, lead to overstimulation of cholinergic and glutamatergic nervous systems, which is followed by generation
of reactive species and oxidative damage in many tissues. The presenting clinical features, which include lacrimation,
bronchospasm, bronchorrhea, diarrhea, abdominal pain, vomiting, arrhythmia, fasciculation, and respiratory failure, are the
results of enhanced muscarinic and nicotinic overstimulation.®'° Anxiety, restlessness, convulsion, miosis, insomnia, coma,
and Cheyne-Stokes breathing are all neurological manifestations.'' Atropine, an anticholinergic drug, remains the mainstay
of treatment worldwide. Pralidoxime and other drugs in the oxime class reactivate acetylcholinesterase inhibition by
organophosphorus.'® Despite the beneficial effects of pralidoxime first noted with parathion poisoning, its effectiveness in
organophosphate poisoning has been much debated.'? Assessing of the mortality related to organophosphate poisoning and
the lag time, amount of organophosphate consumed, clinical severity, pseudocholinesterase levels, acute renal failure, and
duration of ventilator support may addressed the organophosphate Poisoning. Therefore, the aim of this study was to evaluate
the demographic characteristics, clinical features, clinical course, and outcomes of children with toxicity from organopho-
sphates admitted to the pediatric intensive care unit at a teaching hospital based on ten years of experience in Khobar, Eastern
Province of Saudi Arabia.

Methods

This retrospective study aimed to evaluate the demographic characteristics, clinical features, clinical course, and
outcomes of children with organophosphate poisoning admitted to the pediatric intensive care unit (PICU) at a tertiary
teaching hospital. King Fahad Hospital medical records of all children aged 14 years and younger who were admitted to
the PICU with a provider diagnosis of organophosphate poisoning at King Fahad Hospital of the University (KFHU),
Alkhobar, Saudi Arabia, between January 1, 2008 and December 31, 2018 were screened for eligibility. The Institutional
Review Board (IRB) of Imam Abdulrahman Bin Faisal University approved this study (IRB-2022-01-140). The IRB
waived the need to obtain informed consent because of the retrospective nature of the study. Furthermore, data
confidentiality was ensured following the Declaration of Helsinki principles. Inclusion criteria included a history of
organophosphate exposure 24 hours before hospital presentation, patients with clinical characteristics of organophosphate
poisoning, and clinical improvement after treatment using atropine and/or oximes. Patients with incomplete medical
record information or with suspicion or evidence of one or more poisoning agents other than organophosphate were
excluded from the study. Our PICU during the study period comprised a total of 8-12 beds, and the PICU receives
a mean of 711 admissions annually. A predetermined set of variables was adopted. The extracted data included
demographics (eg, age, sex, time of hospital arrival), basic information related to circumstances of poisoning (eg, reason
of exposure and route of exposure [ingestion, inhalation, skin contact]), clinical features, vital signs, mental status,
duration of hospital and PICU length of stay (LOS), therapeutic options, and clinical outcomes (eg, complications,
ventilatory support, and mortality). The Glasgow Coma Scale (GCS) was used to assess the patient’s level of
consciousness. The final collected data consisted of minimal non-outcome missing variables, including ten values
(32%) of missing blood pressure measurement and one value (3%) of missing respiratory rate. The assumption of
missing completely at random (MCAR) was made. Little’s MCAR test failed to reject the null hypothesis while
demonstrating that the missing data were MCAR (P = 0.601). The missing data was estimated using the expectation-
maximization (EM) algorithm and the maximum likelihood method. The descriptive statistics were performed.
A Kolmogorov—Smirnov test was used to test the data normality, in which skewed data was defined as a P-value of
0.05. Metric data were shown as the median and the 25th—75th interquartile range (IQR), while categorical data were
shown as frequencies and percentages. Categorical data was compared using Fisher’s exact test. On the other hand,
continuous data was compared using the Mann—Whitney U-test. A two-tailed p-value of 0.05 was considered statistically
significant. The statistical analysis was conducted by the IBM Statistic Package for Social Sciences (SPSS) version 26
(IBM, Armonk, NY, USA).

Results
Thirty-one patients were admitted to the PICU with a history of organophosphate exposure and clinical characteristics of
organophosphate and were treated with atropine and pralidoxime. Although atropine only affects muscarinic receptors,
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pralidoxime should also be used to influence nicotinic receptors in organophosphate toxicity. By attaching to the
organophosphate, pralidoxime reactivates phosphorylated AChE. However, it must be administered within 48 hours of
the poisoning in order to be effective. The drug does not cause respiratory depression and can be used with atropine. The
median age of the study population was 2 years (range, 7 months to 14 years), and 19 (61%) were males. The majority of
patients (68%) had more than one route of organophosphate exposure. Skin exposure was reported in 26 patients (84%),
ingestion was reported in 23 patients (74%), and inhalation was reported in 18 patients (58%). Only three patients (10%)
had suicidal organophosphate poisoning, while the majority (28 patients; 90%) had accidental (ie, unintentional)
poisoning. Table 1 show the demographic and baseline characteristics. Most patients (68%) presented to the hospital
within the first hour after organophosphate exposure. In our cohort, bronchorrhea was the most prevalent presenting
feature, reported in 28 patients (90%). Twelve patients (39%) were drowsy at hospital presentation. Figure 1 illustrates
the presenting signs and symptoms. In addition, the median GCS was 14 (IQR, 9-15). Of the included patients, 17
patients (55%) were treated with intravenous atropine and 14 (45%) were used a combination of pralidoxime with
atropine for treatment. Table 2 shows the subjects’ clinical features, vital signs, laboratory findings, and management.
Furthermore, five patients (16%) developed acute respiratory distress syndrome (ARDS), and only one patient (3%)
developed a seizure secondary to organophosphate poisoning. Twelve patients (39%) needed endotracheal intubation and
mechanical ventilation secondary to respiratory failure. Our patients had a median PICU stay of 2 (IQR, 1-5) days and
a median hospital stay of 4 (3-9) days. The overall in-hospital mortality rate was 26% (8/31 patients). Table 3
summarizes the subjects’ complications, length of stay, and in-hospital mortality. One patient aged 10 years and two
patients aged 14 years were exposed to organophosphate due to suicidal intention. Compared to accidental exposure,
older pediatric age was significantly associated with suicide (P = 0.005). In addition, these suicidal patients presented
significantly later than patients with accidental exposure (P 0.027). Moreover, all suicidal exposures required mechanical
ventilation, and the subjects died subsequently (n = 3). The need for mechanical ventilation and mortality were
significantly associated with suicidal organophosphate poisoning (P = 0.049 and P = 0.012, respectively). Table 4
presents characteristics and statistical comparisons between suicidal and accidental organophosphate exposure patients.
We have found that patients with inhalational exposure to organophosphate are significantly associated with the need for
mechanical ventilation (P 0.001). Furthermore, those with more than one route of organophosphate exposure were
significantly associated with the need for mechanical ventilation (P 0.004). Late arrival to the hospital after the exposure
cut-off of 1 hour was significantly associated with the need for mechanical ventilation (P 0.001). Additionally, patients

Table | Demographics and Baseline Characteristics

Study Variables: Total Population:
Age, median (IQR) 2 (1-8) years
Gender:

Male, n (%) 19 (61%)
Female, n (%) 12 (39%)
Route of exposure:

Skin contact, n (%) 26 (84%)
Ingestion, n (%) 23 (74%)
Inhalation, n (%) 18 (58%)
More than | route of exposure, n (%) 21 (68%)
Reason of exposure:

Accidental, n (%) 28 (90%)
Suicidal, n (%) 3 (10%)
Hospital arrival time:

30 minutes after exposure, n (%) 13 (42%)

30 minutes — | hour after exposure, n (%) | 8 (26%)

1-3 hours after exposure, n (%) 3 (10%)

3-6 hours after exposure, n (%) 7 (23%)

Abbreviations: IQR, interquartile range; n, number.

International Journal of General Medicine 2022:15 heeps: 6271
Dove:


https://www.dovepress.com
https://www.dovepress.com

Yousef et al Dove

30%
0%
: 11
0%

Salivation Miosis Sinus bradycardia Diarrhea Fasciculation Tachycardia

8 Tetal population

Figure | Bar chart illustrating the presenting symptoms and signs.
Notes: The bronchorrhea was the most prevalent presenting feature, reported in 28 patients (90%). Twelve patients (39%) were drowsiness at hospital presentation.

who were on mechanical ventilation had significantly lower initial GCS (8 versus 15; P 0.001). Lactate levels at hospital
arrival, after 6 hours of exposure, and after 24 hours of exposure were all significantly higher in patients who needed
mechanical ventilation at some point in their PICU course (P = 0.014, P 0.001, and P 0.001, respectively). All patients
who developed ARDS (n = 5) required mechanical ventilation (P 0.001). The mortality rate was 67% among those who
required ventilator support (8/12 mechanically ventilated patients). Four patients (33%) were intubated successfully and
discharged uneventfully. All patients who died (n = 8) were on mechanical ventilation (P 0.001). Table 5 presents the
comparison between patients who required mechanical ventilation and those who did not. Specific routes of organopho-
sphate exposure had a significant association with mortality. Organophosphate exposure via inhalation was associated
with a higher mortality rate (P = 0.010). In addition, being exposed to organophosphate via more than one route of entry
had a significant correlation with mortality as well (P = 0.032). Later hospital arrival of more than 1 hour after exposure
correlated significantly with death (P 0.001). Multiple presenting clinical features were also significantly associated with
death, including miosis (P = 0.001), salivation (P = 0.043), diarrhea (P = 0.027), fasciculation (P = 0.002), tachycardia (P
= 0.043), and drowsiness (P = 0.001). Lactate levels at hospital arrival, after 6 hours of exposure, and after 24 hours of
exposure were significantly higher in patients who died (P = 0.010, P 0.001, and P 0.001, respectively). All patients who
died required treatment with atropine (P = 0.003). The mortality rate among patients who developed ARDS post exposure
was 80% (4/5). Table 6 presents the comparison between survived and deceased subjects.

Discussion

Organophosphate intoxication is a common reason for PICU admissions around the world."® In Saudi Arabia, pesticides
are commonly used for agricultural and environmental pest control. The popularity of its use as a pesticide has increased
the incidence of accidental and suicidal poisoning in children. Most cases of organophosphate poisoning in the pediatric
age group are unintentional.>* Multiple routes of OP poisoning exist, including oral ingestion, inhalation, and skin
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Table 2 Clinical Features, Vital Signs, Laboratory Findings, and Management

Study Variables: Total Population:
Clinical features:

Bronchorrhea, n (%) 28 (90%)

Salivation, n (%) 13 (42%)

Drowsiness, n (%) 12 (39%)

Miosis, n (%) Il (35%)

Sinus bradycardia, n (%) 10 (32%)

Diarrhea, n (%) 9 (29%)

Fasciculation, n (%) 6 (19%)

Tachycardia, n (%) 4 (13%)

Vital signs:

Heart rate, median (IQR) 120 (110-134) beats per minute
Respiratory rate, median (IQR)* 38 (33-45) breaths per minute
Systolic blood pressure, median (IQR)* 110 (101=111) mmHg
Diastolic blood pressure, median (IQR)* 55 (47-59) mmHg
Glasgow Coma Scale, median (IQR) 14 (9-15)

Lactate level:

At hospital arrival, median (IQR) I (I-1) mmol/L

6 hours after hospital admission, median (IQR) I (1-3) mmol/L

24 hours after hospital admission, median (IQR) I (1-2) mmol/L
Treatment with Atropine, n (%) 17 (55%)

Note: *Missing details were estimated using expectation maximization.
Abbreviations: n, number; IQR, interquartile range.

Table 3 Complications, Length of Stay, and in-Hospital Mortality

Study Variables: Total Population
ARDS, n (%) 5 (16%)
Seizure, n (%) 1 (3%)
Requirement for endotracheal intubation and mechanical ventilation, n (%) 12 (39%)
PICU length of stay, median (IQR) 2 (1-5) days
Hospital length of stay, median (IQR) 4 (3-9) days
In-hospital mortality, n (%) 8 (26%)
Causes of death

Multiple organ failure, n (%) 3 (10%)
Tachyarrhythmia, n (%) 2 (7%)
Unknown/not documented in the patient’s chart, n (%) 3 (10%)

Abbreviations: ARDS, acute respiratory distress syndrome n, number; PICU, pediatric intensive care unit; IQR, inter-
quartile range.

absorption. In children, it has been reported that oral ingestion is the most common route for organophosphate
toxicity.'*'> However, most of the organophosphate intoxications in our study occurred due to accidental skin exposure
and were commonly associated with other forms of exposure. A plausible explanation is that organophosphate-
containing solutions are used commonly by some Saudi Arabian families as a treatment for head lice, as described by
Alruwaili et al.> A similar finding was also described in Egypt by Abdel Baseer et al, where skin absorption and
inhalation were the common routes of OP intoxication. Similarly, they also found that the second most common method
of OP poisoning in their patients was via home-made lotions using organophosphate compounds for treating head lice,
with the most common being direct inhalation from farm fields sprayed with pesticides.'® Muscarinic effects were the
most common clinical features in the present study, with bronchorrhea and respiratory distress being the most common
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Table 4 Characteristics and Statistical Comparison Between Suicidal vs Accidental Organophosphate Exposure Patients

Study Variables Overall Population Suicidal Accidental | P-value
[n=31] [n=3] [n=28]

Age, range 14-0.5 years 14-10 years 14-0.5 years | 0.005*+

Hospital arrival time:

30 minutes after exposure, n 13 0 13 -

30 minutes — | hour after exposure, n 8 0 8

1-3 hours after exposure, n 3 0

3-6 hours after exposure, n 7 3

Arrived within | hours of exposure, n 21 0 21 0.027%+°

Arrived after | hour of exposure, n 10 3

More than | exposure, n 21 3 18 0.533

Seizure, n | 0 | |

ARDS, n 5 0 5 |

Requirement for endotracheal intubation and 12 3 0.049**

mechanical ventilation, n

Mortality, n 8 3 5 0.012%*

Notes: **Significant at P < 0.05 level. *P-value was calculated using the Mann Whitney U-test. °P-value was calculated using fisher-exact test.
Abbreviations: n, number; ARDS, acute respiratory distress syndrome.

clinical manifestations. This finding is different from Abdel Baseer et al,'® Banday et al,'* and Banerjee et al,'” where
the most common muscarinic effect was miosis in all three studies. These autonomic signs were also the predominant
manifestation of OP poisoning in 37 infants and children reported by Zwiener and Ginsburg.'® In contrast, several
studies have shown that neurological manifestations, including seizures and reduced levels of consciousness, are more

1419221 this variation of the clinical features

common in pediatrics than the classical muscarinic and nicotinic features.
from our study to others may be related to the route of exposure, the quantity absorbed, and the type of the organopho-
sphate involved. The mortality rate in children exposed to organophosphate poisoning ranged from 4% to 30%.'?
Alruwaili et al reported that the mortality rate in children in Saudi Arabia’s central region from organophosphate
poisoning ranged from 1.5% to 4.6%. 5. The mortality rate in our study was 26%. This higher rate in our study reflects
the severe presentations in the present study group requiring ICU management as compared to other studies, which
included mild to moderate organophosphate poisoning in addition to severe OP intoxication. The documented causes of
death in our patients were attributed to multiple organ failure in three cases and tachydysrhythmias in two. Our data has
shown that delayed presentation to the hospital was a significant risk factor for mortality following OP exposure. Our
finding is consistent with previous data showing that the mean time to presentation in OP poisoning was significantly
higher in non-survivors.'”> The mortality rate was also higher in patients who required mechanical ventilation than in
others. Our data indicates that two-thirds of the patients who were ventilated died. Compared to our study, 67% of the
patients who developed respiratory failure and required ventilation in El-Naggar et al expired. In our study, nearly 40%
of the patients required mechanical ventilation; in contrast, only 12% in El-Naggar et al were ventilated.'> One possible
explanation for this variation is the differences in the routes of exposure between the two studies (predominantly
inhalational and dermal in our data, compared to oral ingestion in 86% of their patient group). Another difference is that
only 36% of the 47 patients described by El-Naggar et al were admitted to the ICU, compared to 100% in our study. Of
note, the serum lactate level in the mortality group was significantly higher than the survival group at hospital arrival, at
6 hours, and 24 hours post-exposure.'> These data suggest that monitoring serum lactate levels during critical care in
acute organophosphate intoxication might aid in the prognostication of pediatric patients presenting with severe
organophosphate poisoning. To the best of our knowledge, no previous studies have investigated the clinical usefulness
of serum lactate level as a prognostic factor in pediatric patients with acute OP intoxication. We found one study
describing the usefulness of serum lactate level as a predictor of successful discontinuation of atropine infusion in adult
patients with severe organophosphate poisoning.>” The strength of this study includes being one of the few studies that

6274 e International Journal of General Medicine 2022:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove

Yousef et al

Table 5 Comparison Between Patients Who Required Mechanical Ventilation and Patients Who Did Not Require Mechanical

Ventilation

Study Variables Overall Population | Not Intubated On Mechanical P-value
[n=31] [n=19] Ventilation [n=12]

Age, median (IQR) 2 (1-8) years 2 (1-8) years 2 (1-9) years |

Route of exposure:

Ingestion, n 23 12 Il 0.108

Inhalation, n 18 6 12 <0.00 | **<

Skin contact, n 26 14 12 0.128

More than | exposure, n 21 9 12 0.004%+°

Hospital arrival:

30 minutes after exposure, n 13 I 2 -

30 minutes — | hours after exposure, n | 8 7 |

1-3 hours after exposure, n 3 | 2

3-6 hours after exposure, n 7 0 7

Arrived within | hours of exposure, n | 21 18 3 <0.00 [*+°

Arrived after | hour of exposure, n 10 | 9

Vital signs:

HR, median (IQR) 120 (110-134) beats 116 (111-127) beats 128 (82—142) beats 0.617
per minute per minute per minute

RR, median (IQR)* 38 (33-45) breaths 35 (32-39) breaths 46 (34-53) breaths 0.018
per minute per minute per minute

SBP, median (IQR)* 110 (101-1'11) mmHg | 110 (101-114) mmHg | 106 (100-110) mmHg 0.326

DBP, median (IQR)* 55 (47-59) mmHg 55 (50-59) mmHg 52 (45-63) mmHg 0.509

Glasgow Coma Scale, median (IQR) 14 (9-15) 15 (14-15) 8 (8-9) <0.001%

Lactate levels:

Lactate at hospital arrival, median (IQR) | | (I-1) mmol/L I (1-1) mmol/L 1.5 (1-2) mmol/L 0.014%

Lactate 6 hours after hospital I (1-3) mmol/L I (1-1) mmol/L 4 (3—4.75) mmol/L <0.00 | ***

admission, median (IQR)

Lactate 24 hours after hospital I (1-2) mmol/L I (1-1) mmol/L 2 (1.25-3) mmol/L <0.00***

admission, median (IQR)

Seizure, n | 0 | 0.387

ARDS, n 5 0 5 0.005*

Mortality, n 0 <0.00 [*+°

Notes: *Missing details were estimated using expectation maximization. **Significant at P < 0.05 level. *P-value was calculated using the Mann Whitney U-test.
PP-value was calculated using Fisher’s exact test. “P-value was calculated using chi-square test.

Abbreviations: IQR, interquartile range; n, number; ARDS, acute respiratory distress syndrome.

described the patients’ characteristics and the risk factors for severe organophosphate poisoning in Saudi Arabia. One
limitation of this study is its retrospective nature, based on information from the patients’ medical records, with some
data missing, including the type of OP agent involved. Another limitation is the small number of patients in the study
over a long period of time, and the standard of care in the intensive care setting may have changed during the 10-year
period.

In conclusion, the demographic characteristics, clinical features, clinical course, and outcomes of children hospita-
lized in the pediatric intensive care unit with organophosphate toxicity were characterized by presenting symptoms of
organophosphate poisoning that differed greatly in children. Independent risk factors for mortality in PICU patients with
OP poisoning include more than 1 hour of delayed hospital arrival; inhalational mode of exposure; mechanical
ventilation; and high lactate levels in the first 24 hours post-exposure.
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Table 6 Comparison Between Patients Who Survived and Patients Who Died

Study Variables Overall Population | Survivors [n=23] Fatalities [n=8] P-value
[n=31]
Age, median (IQR) 2 (1-8) years 2 (1-6) years 2.5 (1-13) 0.611*
Male, n 19 15 4 0.676"
Female, n 12 8 4
Ingestion, n 23 15 8 0.076°
Inhalation, n 18 10 8 0.010%+
Skin contact, n 26 18 8 0.291°
More than | route of exposure, n 21 13 8 0.032%+°
Suicidal, n 3 0 3 0.012
Arrived within | hours of exposure, n 21 21 0 <0.00 #+°
Arrived after |1 hour of exposure, n 10 2 8
Bronchorrhea, n 28 20 8 0.550°
Sinus bradycardia, n 10 6 4 0.381°
Miosis, n I 4 7 0.001
Salivation, n 13 7 6 0.043
Diarrhea, n 9 4 5 0.027
Fasciculation, n 6 | 5 0.002
Tachycardia, n 4 I 3 0.043%+°
Drowsy, n 12 4 8 <0.00 %+
Seizure, n [ 0 I 0.258"
HR, median (IQR) 120 (110-134) beats 116 (110-127) beats | 133 (89—150) beats | 0.339"
per minute per minute per minute
RR, median (IQR)* 38 (33-45) breaths 35 (32-39) breaths 46 (37-53) breaths 0.034*#
per minute per minute per minute
SBP, median (IQR)* 110 (101-111) 110 (102-113) 104 (92-109) mmHg | 0.187%
mmHg mmHg
DBP, median (IQR)* 55 (47-59) mmHg 55 (50-59) mmHg 51 (45-62) mmHg 0.550°
Lactate at hospital arrival, median (IQR) I (1-1) mmol/L I (1-1) mmol/L 2 (1-2) mmol/L 0.010%
Lactate 6 hours after hospital admission, median | | (1-3) mmol/L I (1-1) mmol/L 4 (4-5) mmol/L <0.00 | ***
(IQR)
Lactate 24 hours after hospital admission, I (1-2) mmol/L I (1-1) mmol/L 2.5 (2-3.75) mmol/L | <0.001**
median (IQR)
Treatment with atropine, n 17 9 8 0.003#>
Glasgow Coma Scale, median (IQR) 14 (9-15) 15 (13-15) 8 (7-9) <0.00***
ARDS, n 5 | 4 0.010%
Requirement for endotracheal intubation and 12 4 8 <0.001#
mechanical ventilation, n
PICU length of stay, median (IQR) 2 (1-5) days 2 (1-4) days 7 (6-12) days <0.00 |+
Hospital length of stay, median (IQR) 4 (3-9) days 3 (3—-6) days 9 (6-12) days 0.00 | *#*

Notes: *Missing details were estimated using expectation maximization. *Significant at p < 0.05 level. *P-value was calculated using the Mann Whitney U-test. ®P-value was

calculated using fisher-exact test.

Abbreviations: n, number; IQR, interquartile range; ARDS, cute respiratory distress syndrome; PICU, pediatric intensive care unit.

Ethical Approval

The study received ethical approval from Imam Abdulrahman Bin Faisal University’s Institutional Review Board (IRB-

2022-01-140). Because of the retroactive nature of the study, the IRB decided not to collect informed consent.

Acknowledgments

The authors would like to express their gratitude to all of the study participants and research personnel who helped us

with this study.

https:

6276

Dove!

International Journal of General Medicine 2022:15



https://www.dovepress.com
https://www.dovepress.com

Dove Yousef et al

Author Contributions

All authors contributed equally to this analysis and significantly to its design, information management, or data collection and
analysis; participated in its drafting or critically revised it for important intellectual content; agreed to submit it to the current
journal; gave final approval of the version to be published; and agreed to be fully responsible for all aspects of the work.

Disclosure
The authors report no conflicts of interest in this work.

References

. Peden M, Ozanne-Smith J, Hyder A, et al. World Report on Child Injury Prevention. Geneva: World Health Organisation; 2008:123-138.
Switzerland: World Health Organisation Press. ISBN: 978 92 4 156357 4.
2.Moon J, Chun B, Cho Y, et al. Characteristics of emergency department presentations of pediatric poisoning between 2011 and 2016:
a Retrospective Observational Study in South Korea. Pediatr Emerg Care. 2021;37(5):¢261-268. doi:10.1097/PEC.0000000000001668
. Alghafees MA, Abdulmonen A, Eid M, et al. Poisoning-related emergency department visits: the experience of a Saudi high-volume toxicology
center. Ann Saudi Med. 2022;42(1):36-44. doi:10.5144/0256-4947.2022.36
4. Tobaiqy M, Asiri BA, Sholan AH, et al. Frequency and management of acute poisoning among children attending an emergency department in
Saudi Arabia. Pharmacy. 2020;8(4):189. doi:10.3390/pharmacy8040189
. Alruwaili ND, Halimeh B, Al-Omar M, et al. An epidemiological snapshot of toxicological exposure in children 12 years of age and younger in
Riyadh. Ann Saudi Med. 2019;39(4):229-235. doi:10.5144/0256-4947.2019.229
6. Naughton SX, Terry AV. Neurotoxicity in acute and repeated organophosphate exposure. Toxicology. 2018;408:101-112. doi:10.1016/j.
t0x.2018.08.011
Tafuri J, Roberts J. Organophosphate poisoning. Ann Emerg Med. 1987;16(2):193-202. PMID: 3541700. doi:10.1016/s0196-0644(87)80015-x
. Reddy BS, Skaria TG, Polepalli S, et al. Factors associated with outcomes in organophosphate and carbamate poisoning: a retrospective study.
Toxicol Res. 2020;36(3):257-266. doi:10.1007/s43188-019-00029-x
9. Vanova N, Pejchal J, Herman D, et al. Oxidative stress in organophosphate poisoning: role of standard antidotal therapy. J App! Toxicol. 2018;38
(8):1058-1070. doi:10.1002/jat.3605
10. Eddleston M, Buckley NA, Eyer P, Dawson AH. Management of acute organophosphorus pesticide poisoning. Lancet. 2008;371(9612):597-607.
doi:10.1016/S0140-6736(07)61202-1
11. Singh G, Khurana D. Neurology of acute organophosphate poisoning. Neurol India. 2009;57(2):119—125. PMID: 19439839. doi:10.4103/0028-3886.51277
12. Banday TH, Tathineni B, Desai MS, Naik V. Predictors of morbidity and mortality in organophosphorus poisoning: a case study in Rural Hospital
in Karnataka, India. N Am J Med Sci. 2015;7(6):259-265. doi:10.4103/1947-2714.159331
13. Omar S, Bahemia IA, Toerien L, San Pedro KM, Khan AB. A retrospective comparison of the burden of organophosphate poisoning to an Intensive
Care Unit in Soweto over two separate periods. Afi J Emerg Med. 2021;11(11):118-122. doi:10.1016/j.afjem.2020.09.007
14. Levy-Khademi F, Tenenbaum AN, Wexler ID, Amitai Y. Unintentional organophosphate intoxication in children. Pediatr Emerg Care. 2007;23
(10):716-718. doi:10.1097/PEC.0b013e318155ae0e
15. El-Naggar AE, Abdalla MS, El-Sebaey AS, Badawy SM. Clinical findings and cholinesterase levels in children of organophosphates and
carbamates poisoning. Eur J Pediatr. 2009;168(8):951-956. doi:10.1007/s00431-008-0866-z
16. Abdel Baseer KA, Gad EF, Abdel Raheem YF. Clinical profile and outcome of acute organophosphate poisoning in children of Upper Egypt: a
cross-sectional study. BMC Pediatr. 2021;21(1):1-8. doi:10.1186/s12887-021-02563-w
17. Banerjee I, Tripathi SK, Roy AS. Clinico-epidemiological profile of poisoned patients in emergency department: a two and half year’s single
hospital experience. Int J Crit Illn Inj Sci. 2014;4(1):14-17. doi:10.4103/2229-5151.128007
18. Zwiener RJ, Ginsburg CM. Organophosphate and carbamate poisoning in infants and children. Pediatrics. 1988;81(1):121-126. doi:10.1542/peds.81.1.121
19. Blain PG. Organophosphorus poisoning (acute). BMJ Clin Evid. 2011;17:2102. PMC3217786.
20. Sofer S, Tal A, Shahak E. Carbamate and organophosphate poisoning in early childhood. Pediatr Emerg Care. 1989;5(4):222-225. doi:10.1097/
00006565-198912000-00005
. Chuang CS, Yang KW, Yen CM, et al. Risk of seizures in patients with organophosphate poisoning: a Nationwide Population-Based Study.
Int J Environ Res Public Health. 2019;16(17):3147. doi:10.3390/ijerph16173147
22. Kwon HC, Cha YS, An GJ, et al. Usefulness of serum lactate as a predictor of successful discontinuation of continuous atropine infusion in patients
with severe acute organophosphate poisoning. Clin Exp Emerg Med. 2018;5(3):177. doi:10.15441/ceem.17.238

—

w

(%

% =

2

—_

International Journal of General Medicine Dove

Publish your work in this journal

The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

International Journal of General Medicine 2022:15 v in g Dove 6277


https://doi.org/10.1097/PEC.0000000000001668
https://doi.org/10.5144/0256-4947.2022.36
https://doi.org/10.3390/pharmacy8040189
https://doi.org/10.5144/0256-4947.2019.229
https://doi.org/10.1016/j.tox.2018.08.011
https://doi.org/10.1016/j.tox.2018.08.011
https://doi.org/10.1016/s0196-0644(87)80015-x
https://doi.org/10.1007/s43188-019-00029-x
https://doi.org/10.1002/jat.3605
https://doi.org/10.1016/S0140-6736(07)61202-1
https://doi.org/10.4103/0028-3886.51277
https://doi.org/10.4103/1947-2714.159331
https://doi.org/10.1016/j.afjem.2020.09.007
https://doi.org/10.1097/PEC.0b013e318155ae0e
https://doi.org/10.1007/s00431-008-0866-z
https://doi.org/10.1186/s12887-021-02563-w
https://doi.org/10.4103/2229-5151.128007
https://doi.org/10.1542/peds.81.1.121
https://doi.org/10.1097/00006565-198912000-00005
https://doi.org/10.1097/00006565-198912000-00005
https://doi.org/10.3390/ijerph16173147
https://doi.org/10.15441/ceem.17.238
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Results
	Discussion
	Ethical Approval
	Acknowledgments
	Author Contributions
	Disclosure
	References

