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Background: Theophylline is commonly used to control respiratory diseases, especially in developing countries. Theophylline has
a narrowed therapeutic index, and its toxicity is associated with morbidity and mortality. Physicians should be aware of the early
prediction of the need for intensive care unit admission (ICU) and mechanical ventilation (MV).

Aim: This study aimed to assess the power of the Rapid Emergency Medicine Score (REMS), Modified Early Warning Score (MEWS) and
Simple Clinical Score (SCS) in predicting the need for ICU admission and/or MV in acute theophylline-poisoned patients.

Patients and methods: This cross-sectional study included 58 patients with acute theophylline poisoning who were admitted to our
Poison Control Center from the 15t of July 2022 to the 315t of January 2023. The REMS, MEWS and SCS were calculated for all patients
on arrival at the hospital. The area under the curve (AUC) and receiver operating characteristics were tested to compare scores.
Results: The median values of all studied scores were significantly high among patients who needed MV and/or ICU admission. The
AUC of SCS was >0.9, with a sensitivity of 92.9% and specificity of 90.9% for the prediction of ICU admission. Meanwhile, MEWS was
an excellent predictor of the need for MV (AUC = 0.996, 95% CI = 0.983-1.000).

Conclusions: We recommend using SCS as an early predictor for ICU admission in acute theophylline-poisoned patients. However,

MEWS could effectively predict MV requirements in acute theophylline-poisoned patients.
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Introduction

Theophylline drugs are the most often prescribed medications
for treating asthma and chronic obstructive pulmonary disease
due to their effectiveness, low cost, and easy availability.! Young
children frequently consume theophylline drugs out of curiosity
or suicide teenagers.? The incidence of severe or potentially fatal
acute theophylline poisoning ranged from 12%-25% of overdose
patients.® In Egypt, Abuelfadl et al.* and Elhawary et al.”> reported
that 28.57% and 16.7% of patients with acute theophylline toxicity
were admitted to the intensive units, respectively.

Theophylline has a limited therapeutic window and variable
pharmacokinetics. Theophylline metabolism varies with age, with
younger children metabolizing the drug more quickly than older
teenagers. Moreover, febrile conditions may slow theophylline
clearance.® Therefore, it frequently causes inadvertent persistent
intoxication.® Acute toxicity can occur if a single dose of more
than 10 mg/kg of theophylline is consumed. Moreover, acute
poisoning happens in patients chronically using the drug when
a risky toxic dose of theophylline is consumed.’

Acute theophylline poisoning causes significant morbidity
and mortality. It is associated with many gastrointestinal,
neurologic, musculoskeletal, and cardiovascular manifestations.®
Furthermore, life-threatening events such as refractory seizures
and cardiac arrhythmias can appear without warning. These
events are relatively resistant to standard therapeutic measures,
eventually leading to cardiac arrest.’

Treatment of acute theophylline toxicity is generally support-
ive. However, severely intoxicated patients with life-threatening
conditions usually need intensive care. Hence, early prediction of
patients requiring mechanical ventilation (MV) and/or intensive
care unit (ICU) admission can help physicians improve patient
outcomes and reduce resource waste.?

In medical practice, using scoring systems supports clinical
judgment. They allow doctors to distinguish diseases, evaluate
patients’ conditions, categorize risks, and anticipate outcomes.'”
Scoring systems should be simple and mainly focused on clinical
data, with little attention to investigations, especially in emer-
gencies.'’ Scoring systems should have high levels of reliability
and dependability and ideally be easy to calculate at the patient’s
bedside by entering the factors into a smartphone application.’”
Various scoring systems, including, Rapid Emergency Medicine
Score (REMS), Modified Early Warning Score (MEWS) and Simple
Clinical Score (SCS), have been created and validated for use in
emergency rooms."?

The REMS was introduced by Olsson et al.'* to predict mor-
tality rates among nonsurgical patients. In emergencies, REMS
was effective in risk stratification for critically ill patients, which
was attributed to its high negative predictive value.'”®> The MEWS
was created to evaluate hospitalized patients for early clinical
deterioration detection.' It consists of simple parameters that
the physician can quickly attain to predict outcomes.'” The SCS
has several potential uses, including the early identification of
patients with a high risk of death who will need care in critical
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care units, the early identification of patients with a low risk of
death who are suitable for early hospital discharge, and assessing
the performance of acute medical departments.'®

The REMS, MEWS, and SCS scores are commonly used to predict
ICU admission and emergency MV, but they are non-specific for
theophylline poisoning. However, these scores have been used to
assess poisoned patients,'*-'/-19-?1 with reliable findings. Hence,
we hypothesized that these scoring systems derived from bedside
data such as age, vital signs, mental status, and ECG could aid
physicians in spotting patients who are deteriorating early. This
is the first study to assess REMS, MEWS, and SCS for the early
prediction of the need for ICU admission and/or MV in acute
theophylline-poisoned patients.

Patient and methods
Ethical consideration

The present study was carried out following approval of the med-
ical research ethics committee of the Tanta Faculty of Medicine
(Approval code: 35563/6/22). After an explanation of the purpose
and procedures of the study, all patients or their guardians were
asked to provide informed written consent for participation. All
data were processed secretly by making code numbers for each
patient to maintain the confidentiality of the data.

Study design, setting and date

This cross-sectional study was conducted on acute theophylline-
poisoned patients admitted to Tanta Poison Control Center, Emer-
gency hospital, Tanta University throughout the period from the
15t of July 2022 to the 31%' of January 2023.

Participants

Patients of both sexes aged >16 with acute theophylline poison-
ing were included in this study. Diagnosis of acute theophylline
intoxication was based on the history that the patients, or their
relatives reported and typical symptoms & signs of acute theo-
phylline toxicity. In addition, identification of the drug using strips
or containers brought by patients’ attendants. Drug level was
not used for diagnosis as it is unavailable in our poison control
center. Acute poisoning was defined as a single exposure to a
toxic dose of theophylline without prior use. In contrast, chronic
poisoning refers to repeated administration of therapeutic doses
of theophylline for at least six months without ingesting a single
toxic dose.?>%3

Patients with chronic theophylline poisoning or co-ingestion
and chronic illnesses (liver, kidney, and cardiac) were excluded.
Patients with trauma or burns associated with poisoning and
those who received any treatments before admission were also
excluded.

Data collection

Demographic data including (age, sex, and residence) and toxico-
logical data including (type, the form of the drug, route of intake,
amount of drug taken, mode of poisoning and the elapsed time
from intake to hospital admission) were obtained for all patients.

Vital signs, consciousness level and complete physical exam-
ination, were reported on admission. Moreover, Arterial blood
gases analysis, serum potassium, random blood sugar, blood oxy-
gen saturation, and Electrocardiogram (ECG) were performed on
the studied patients at the time of hospital admission.
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Calculation of the studied scoring systems

The following scoring systems were calculated at the time of
the hospital admission and compared for the prediction of ICU
admission and/or the need for MV in acute theophylline-poisoned
patients:

1) The REMS comprised pulse rate, mean arterial pressure,
respiratory rate, GCS, age, and oxygen saturation. The scoring
points ranged from zero to four for each variable except the
age, which ranged from zero to six. The lowest score was zero,
while the highest score was 26.1

2) The MEWS included systolic blood pressure, heart rate, res-
piratory rate, temperature, and level of consciousness (using
the AVPU scale). These parameters were scored from O to 3
according to the severity from normal to abnormal values.
The minimum score was 0 and the maximum was 15.%

3) The SCS was calculated based on seven parameters: age, air-
way, breathing, circulation, disability, ECG, and temperature.
The minimum score was 0 and the maximum score was 21.'8

Outcomes

The primary outcomes were the need for ICU admission and/or
MV among acute theophylline-poisoned patients.

Statistical analysis

MedCalc Statistical Software version 15.8 (MedCalc Software
bvba, Ostend, Belgium; https://www.medcalc.org; 2015) was used
for conducting the analysis. For numerical variables, the Shapiro-
Wilk test for normality was achieved to assess the distribution
of data. The variables that followed the normal distribution
were summarized as the mean + standard deviation (SD). The
numerical variables that did not follow the normal distribution
were summarized as the median and interquartile range (IQR,
expressed as 25M-75™ percentiles). The Mann-Whitney test
was used to compare the scores between two outcome groups
(between those admitted to ICU and those who did not, as well
as between those requiring MV and those not). The direction,
intensity, and significance of the link between the analyzed scores
and other numerical variables were examined using Spearman’s
rank-order correlation. The categorical variables were expressed
as counts and percentages. The appropriate cut-off value,
sensitivity, specificity, and positive and negative predictive values
(PPV and NPV) for each score were determined using the receiver
operating characteristics (ROC) curve. The area under the curve
(AUC) was given the following grades: 0.90-1 = excellent; 0.80-
0.90 = good; 0.70-0.80 = fair; And 0.60-0.70 = poor. The AUCs of
every two scores were compared using the method based on the
Mann-Whitney test. A P-value < 0.05 was selected to indicate the
significance of the results of statistical tests.

Results

The total number of acute theophylline-poisoned patients
admitted to our poison control center was 60 during the study
period. Two patients were excluded due to co-ingestion intake of
other xenobiotics. Fifty-eight patients were included. Of these
58 patients, 44 did not admit to ICU or needed mechanical
ventilation. Meanwhile, 14 patients required ICU admission, of
which only two required MV and the remaining 12 patients were
admitted to the ICU without needing MV (Fig. 1).

Table 1 shows the sociodemographic data, toxicological data,
vital signs, and results of the scoring systems of the participants.
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Total acute theophylline-poisoned patients that were admitted
to TUPCC from the start of July 2022 till the end of January
2023 (n= 60)

Excluded
¢ Co-ingestion of
xenobiotics (n=2)
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I Patients included in this study (n=58) l

¥

|

Admitted to ICU (n=14, 24.13%)
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Fig. 1. Flow chart of the studied patients.

l

Did not need ICU admission or MV
(n=44, 75.86%)

Table 1. Patients’ demographic data, toxicological data, vital signs, scoring systems results and clinical outcomes (Total n = 58).

Variables All patients (n = 58)
Age, years Mean + SD 240+8.1
Minimum-Maximum 16.0-50.0
Sex Female 41 (70.7%)
Male 17 (29.3%)
Residence Rural 36 (62.1%)
Urban 22 (37.9%)
Mode Suicidal 58 (100.0%)
Route Oral 58 (100.0%)
Delay, hours Median [IQR] 4.0 [3.0-8.0]
Dose, mg Median [IQR] 2800.0 [2000.0-3600.0]
GCS Median [IQR] 15.0 [15.0-15.0]
Systolic blood pressure, mmHg Mean + SD 102.8 +14.3
Diastolic blood pressure, mmHg Mean =+ SD 65.0+12.2
Mean blood pressure, mmHg Mean + SD 775+ 12.4
Respiratory rate, cycles/minute Mean =+ SD 228457
Temperature, °C Mean + SD 37.0+03
Pulse, beats/minute Mean + SD 113.4 £ 15.0
02 saturation, % Mean =+ SD 9414+ 46
REMS Median [IQR] 2.5 [2.0-5.0]
MEWS Median [IQR] 4.0 [2.0-6.0]
scs Median [IQR] 5.0 [1.0-8.0]
Outcomes ICU admission 14 (24.1%)
Mechanical Ventilation 2 (3.4%)
Duration of hospital stay, hours Median [IQR] 24.0 [24.0-48.0]

Data are presented as mean =+ SD, number (%), or median (IQR). SD: standard deviation; IQR: interquartile range; B/p: blood pressure; O2: oxygen; GCS: Glasgow
coma score; REMS: Rapid Emergency Medicine Score; MEWS: Modifies Early Warning Score; SCS: Simple Clinical Score; IQR: interquartile range.

The patients’ age ranged between 16 and 50 years old, with a mean
age of 24 + 8.1 years. Female patients outnumbered males (70.7%
versus 29.3%, respectively). Most patients (62.1%) were from
rural areas. All patients were presented with suicidal attempts
by oral ingestion of theophylline tablets with a median dose of
2,800 mg and a median delay of 4 h before arrival. At admission,
the mean systolic blood pressure was 102.3 + 14.3 mmHg.
The mean diastolic blood pressure was 65 + 12.2 mmHg. The
mean arterial blood pressure was 77.5 + 12.4 mmHg. The
mean respiratory rate was 22.8 + 5.7 cycles/min. The mean
temperature was 37 £ 0.3 °C. The mean pulse rate was 113.4 + 15
beats/min. The mean oxygen saturation was 94.1 + 4.6%. The
median values of REMS, MEWS, and SCS were 2.5, 4 and 5,
respectively.

Figure 2 clarifies the clinical manifestations of the partici-
pants. The most common gastrointestinal presentations included
vomiting (67.2%) and abdominal pain (51.7%). Tachycardia was
the most common cardiovascular presentation (82.8%). Regard-
ing neurological manifestations, tremors occurred among 31% of
patients. While 22.4% of patients presented with agitation, only
three developed seizures. Abnormal ECG was reported among
24.1% of acute theophylline-poisoned patients.

Table 2 compares the studied scores for needing MV and ICU
on admission. All the median scores were significantly elevated
in patients requiring MV and ICU access compared to those who
did not need MV and ICU entry (P < 0.001x).

Spearman’s rank-order correlation showed a moderately pos-
itive correlation between the ingested theophylline dose and the
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Table 2. Correlation of calculated rapid emergency medicine score (REMS), modified early warning score (MEWS) and simple clinical

score (SCS) with the outcomes.

Calculated scores ICU admission (n = 58)

Mechanical ventilation (n = 58)

No (n = 44) Yes (n = 14) P No (n = 56) Yes (n = 2) P
REMS Median [IQR] 2 [0-3] 6 [4-7] <0.001° 2[2-5] 8 [7-8] 0.011°
Min—Max 0-7 2-9 0-9 7-8
MEWS Median [IQR] 3[2-9] 6.5 [5-8] <0.001° 4 [2-6] 10 [9-10] 0.001?
Min—ax 0-7 3-10 0-9 9-10
scs Median [IQR] 2 [0-5] 11 [8-12] <0.001° 5[0.5-8] 13 [12-13] 0.0052
Min—Max 0-9 5-13 0-13 12-13

Data are presented as median and IQR. IQR: interquartile range; min: minimum; max: maximum; ICU: intensive care unit; REMS: Rapid Emergency Medicine
Score; SCS: Simple Clinical Score; MEWS: Modified Early Warning Score. P-values are based on the Mann-Whitney test. 2Significant at P < 0.05.

Table 3. Spearman’s rank-order correlation between the studied scores on admission and the delay time before reaching the hospital,

dose, and duration of hospitalization (Total n = 58).

REMS MEWS SCS
Delay, hours IS 0.259 0.176 0.149
P 0.050 0.187 0.264
Dose, mg 1S 0.507 0.371 0.349
P <0.001* 0.004* 0.007*
Duration of hospital stay, IS 0.748 0.680 0.721
hours P <0.001* <0.001* <0.001*

mg: milligram; REMS: Rapid Emergency Medicine Score; SCS: Simple Clinical Score; MEWS: Modified Early Warning Score; P-values are based on Spearman’s

rank-order correlation; *: Significant at p < 0.05.

Clinical manifestations of the studied patients
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Fig. 2. Clinical manifestations of acute theophylline-poisoned patients
(n=58).

studied scores. REMS and SCS had a strong positive correlation
with the hospitalization period. Meanwhile, MEWS was mod-
erately significantly positively correlated to the hospitalization
duration (Table 3).

Figure 3 displays the ROC curve analysis for predicting ICU
admission using the studied scores. The SCS had the best AUC
(AUC = 0.96), followed by REMS (AUC = 0.891) and finally, MEWS
(AUC = 0.877). Pairwise comparisons of AUCs revealed a statisti-
cally significant difference between MEWS versus SCS (P = 0.015).
The optimal cut-off levels for each score and their associated
sensitivities, specificities, PPV, and NPP were revealed in Table 4.

Figure 3 displays the ROC curve analysis for predicting the MV
requirement using the studied scores. All the analyzed scores
had an AUC > 0.9, indicating they are excellent predictors for
requiring MV. The MEWS had the best AUC (AUC = 0.996), followed
by SCS (AUC = 0.982) and finally REMS (AUC = 0.964). However,
no statistically significant difference was reported among the
AUCs of the studied scores (all P values > 0.05). The optimal
cut-off levels for each score and their associated sensitivities,
specificities, PPV, and NPP were revealed in Table 5.

Discussion

Acute theophylline poisoning can cause consequences that need
ICU admission and MV. Emergency physicians should be able to
expect the need for ICU admission and MV in acute theophylline-
poisoned patients.? Several clinical scores were studied to predict
the need for MV and/or ICU admission and mortality in medical
and poisoning conditions.’®'%?5-% However, the present study
was the first to evaluate different scoring systems to predict
the need for MV and/or ICU admission in acute theophylline
poisoning.

Our main findings revealed that the REMS, MEWS and SCS
were simple, rapid, reliable, and effective scores that do not
need sophisticated steps at the time of admission of acute
theophylline-poisoned patients. The SCS was the best early
predictor of the need for ICU admission. Furthermore, MEWS
was a practical and simple predictive score for the need for MV.

The Socio-demographic, toxicological and clinical data in the
current study agreed with data collected by similar studies in
Egypt and worldwide.*?:2-31

In the present study, the incidence of ICU admission was
24.1%, while patients who needed MV were only 3.4% of acute
theophylline-poisoned patients. These results were in line with
Abuelfadl et al.* and Elhawary et al.,> who reported that 28.57%
and 16.7% of patients with acute theophylline toxicity were admit-
ted to ICU respectively.

On the other hand, khalifa and Lashin’ and Abdelwahab
and Hussien* documented that the incidence of ICU admission
among acute theophylline-poisoned patients was 9.1% and 4.6%,
respectively. However, this difference in the incidence of ICU
admission could be explained by the difference in the severity
of poisoning among patients in each study.

All the median scores were significantly elevated in patients
who needed MV and ICU admission compared to those who did
not need MV and ICU admission. Hence, these scoring systems
might have a potential role in predicting the need for MV and/or
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Fig. 3. The receiver operating characteristics (ROC) curves for rapid emergency medicine score (REMS), modified early warning score (MEWS) and
simple clinical score (SCS) for prediction of the need for intensive care unit (ICU) and mechanical ventilation (MV) in acute theophylline poisoned

patients.

Table 4. The area under the curve, cut-off values, sensitivity, specificity, negative predictive value, and positive predictive value &
pairwise comparison of scoring systems for prediction of ICU admission.

Outcome ICU admission

Scores REMS MEWS SCS
AUC 0.891 0.877 0.960
95% CI of AUC 0.798 to 0.984 0.779 t0 0.974 0.912 to 1.000
P-value <0.0012 <0.0012 <0.0012
Cut-off >3 >4 >7
Sens (%) 78.6 85.7 92.9
Spec (%) 818 70.5 90.9
PPV (%) 57.9 48.0 76.5
NPV (%) 92.3 93.9 97.6
Accuracy (%) 81.0 74.1 91.4

REMS vs. MEWS = 0.678
REMS vs. SCS =0.112
MEWS vs. SCS = 0.0152

Pairwise comparisons of AUCs

AUC: area under the curve; ICU: intensive care unit; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive value; REMS: rapid
emergency medicine score; SCS: simple clinical score; MEWS: Modified Early Warning Score; P-values are based on the Mann-Whitney test. 2Significant at

p < 0.05.

ICU admission. This was in line with El-Sarnagawy and Hafez,”
who recorded that REMS values were significantly higher among
mechanically ventilated patients in acutely poisoned patients
with drug overdoses. Moreover, Shahin and Hafez?' reported that
the median REMS, MEWS, and SCS were higher in mechanically
ventilated patients and non-survivors than those who did not
need MV and survivors in anticholinesterase pesticide poisoning.

In the current study, ROC curves evaluated the scores’ accuracy
as predictors for the need for MV and/or ICU admission in acute
theophylline-poisoned patients. Regarding the condition for ICU
admission, the SCS had the strongest predictive values for ICU
admission with a 91.4% accuracy level. Its AUC was (0.96) at cut-
off >7 with the highest PPV (76.5%) and specificity (90.9%).

The SCS had already been validated externally” with a fair
level of precision and excellent discrimination for predicting mor-
tality. Furthermore, Li et al*® used SCS as a risk stratification tool
that aids ICU management plans. Despite the dearth of studies

examining them in poisoned patients, the SCS was considered a
highly accurate outcome predictor in clinical settings. Previous
studies have assessed surgical and medical patients presented to
the emergency room that is not specific to cases in toxicology.
Additionally, researchers were concerned with using of SCS to
predict mortality rather than assessing the likelihood of MV and
ICU admission.

In this study, the involved parameters of SCS could be the
reason for its effectiveness. Age and abnormal ECG are the main
constituents of the SCS. Acute theophylline-poisoned patients
with underlying severe cardiac disorders and those aged more
than 60 years old and children aged less than three years old
are more likely to have life-threatening theophylline poisoning.*
Thus, SCS was effective in the prediction of ICU admission among
acute theophylline-poisoned patients.

Meanwhile, the MEWS and REMS could have been less accurate
in the early prediction of ICU admission compared to SCS. It
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Table 5. The area under the curve, cut-off values, sensitivity, specificity negative predictive value, and positive predictive value &
pairwise comparison of scoring systems for predicting mechanical ventilation (Total n = 58).

Outcome Mechanical Ventilation

Scores REMS MEWS SCS
AUC 0.964 0.996 0.982
95% CI of AUC 0.912 to 1.000 0.983 to 1.000 0.950 to 1.000
P-value <0.001? <0.001% <0.001?
Cut-off >6 >8 >11
Sens (%) 100.0 100.0 100.0
Spec (%) 911 98.2 96.4
PPV (%) 28.6 66.7 50.0
NPV (%) 100.0 100.0 100.0
Accuracy (%) 91.4 98.3 96.6

REMS vs. MEWS = 0.130
REMS vs. SCS = 0.152
MEWS vs. SCS = 0.218

Pairwise comparisons of AUCs

AUC: area under the curve; ICU: intensive care unit; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive value; REMS: rapid
emergency medicine score; SCS: simple clinical score; MEWS: Modified Early Warning Score; P-values are based on the Mann-Whitney test. 2Significant at

p < 0.05.

could be attributed to the fact that MEWS and REMS do not
depend on the ECG in their calculations.'*?* While cardiac mani-
festations and abnormal ECG changes are common clinical find-
ings in acute theophylline poisoning®>-*® On the other hand, El-
Sarnagawy et al.'° showed that the MEWS was easy and capable
of predicting ICU admission for patients with organophosphorus
poisoning.

For early prediction of the need for MV, the MEWS recorded
the best discriminatory powetr, followed by SCS and REMS, with no
significant differences. The MEWS had the best AUC (0.996) with a
cut-off value >8, 100% sensitivity and 98.2% specificity. It had the
highest accuracy level, PPV and specificity for prediction of the MV
than other scores. In the current study, MEWS'’s positive predictive
value and cut-off level were higher than previous studies.*® In
accordance, Helmy et al.” supposed MEWS was a valuable scoring
system for the prediction of MV in organophosphate-poisoned
patients (AUC was 0.927 at a 2.5 cut-off value with an 88.64%
accuracy level). Moreover, Elhawary and Sagah? detected that the
AUC of MEWS was 0.923 with a cut-off value >4 for MV prediction
among carbon monoxide-poisoned patients.

In the current study, two patients were mechanically venti-
lated. Early MV protected the airway and enabled the successful
delivery of enteral charcoal in patients whose vomiting persists
despite using an anti-emetic and a nasogastric tube.** The MEWS
score depends mainly on the vital signs and neurological assess-
ment by the AVPU scale.’® The adopted scores’ discriminatory
power can be attributed to their constituents. Thus, the MEWS
was an effective predictor of MV compared to REMS and SCS.

Regarding SCS as predictors for MV, it had AUC (0.982) with a
cut-off value >11, 100% sensitivity and 96.4% specificity. Elhawary
and Sagah?® recorded that SCS at a cut-off value >9 with a
specificity of 100% was a good predictor for MV requirement
in carbon monoxide poisoning. Moreover, Shahin and Hafez??
registered that SCS at cut-off >3 was an effective predictor tool
for MV in anticholinesterase poisoning. The SCS was less effective
than the MEWS score for predicting the need for MV early.

The REMS is a clinical score that does not require laboratory
parameters, staff training or extra skills.*>**! The AUC of REMS was
0.772 for predicting geriatric ICU admission with a cut-off level
>7.%5 In the emergency department, the REMS was an accurate
score for the prediction of non-surgical patients’ outcomes.*? In
a multicenter study, Bulut et al.** reported that the AUC of REMS

was superior to MEWS in predicting hospitalization and mortality
of emergency medical and surgical patients.

In the current study, REMS was the least effective score com-
pared to the SCS and MEWS for predicting both the ICU admission
and MV, respectively. The REMS score was evaluated in different
poisoning conditions with reliable findings. El-Sarnagawy and
Hafez?’ reported that REMS had good overall accuracy in pre-
dicting the need for ICU admission and MV in poisoned patients.
Elhawary and Sagah?® found that REMS at a cut-off value >4
was a good predictor for MV among carbon monoxide-poisoned
patients. Lashin and Sharif** reported that REMS had a compara-
ble discrimination power of ICU admission and MV with MEWS
in acute clozapine poisoning. Different types of poisoning and
clinical conditions could explain these contradictory findings.

As the lack of using different scoring systems for early predic-
tion of the need for ICU admission and MV in acute theophylline-
poisoned patients, it could be helpful for residents to utilize SCS,
MEWS and REMS scores. Hence, the need for ICU admission and
MV would be controlled, saving hospital resources.

Limitation

This cross-sectional study was performed on a small number
of patients. However, our results may pave the way for a more
extensive multicenter study recruiting many patients. Moreover, it
is preferable that we measure theophylline serum concentrations
in theophylline poisoning patients. This approach is pricey and
not usually accessible in many hospitals.

Conclusion

The REMS, SCS and MEWS are simple, applicable, and effec-
tive scores that do not need sophisticated steps at admission.
We recommend using SCS as an early predictor for ICU admis-
sion in acute theophylline-poisoned patients. Furthermore, MEWS
can effectively predict MV requirements in acute theophylline-
poisoned patients.
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