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ABSTRACT

السعودية  2017م  التوجيهية  المبادئ  مع  الامتثال  تقييم  الأهداف: 
التي تحول  الرئيسية  الحواجز  وتحديد  الأطفال  الصرع  لمعالجة حالات 

دون الالتزام. 

باستخدام  2019م  سبتمبر  في  مقطعية  دراسة  أجريت  المنهجية: 
الطوارئ  أطباء  إلى  الكتروني  استبيان  إرسال  تم  الكتروني.  استبيان 
خلال  من  السعودية  العربية  المملكة  في  يمارسون  الذين  للأطفال 
مبني  الاستبيان  وكان   WhatsApp و  الإلكتروني  البريد  رسائل 

على أساس السيناريو سريري باللغة الإنجليزية. 

النتائج:   103)%70(  من 147 الأطباء الذين يعملون في المملكة 
استجابت  للأطفال  الطوارئ  أقسام  تغطي  والتي  السعودية  العربية 
بالمكونات  الكامل  بالالتزام  الأطباء  من  فقط   20% أفاد  للمسح. 
بالمبادئ  علم  على  يكونوا  لم  أنهم   57% أفاد  الأربعة؛  الإرشادية 

التوجيهية المنشورة. 

بالمبادئ  الالتزام  بسوء  للأطفال  الطوارئ  أطباء  أفاد  الخلاصة: 
من  يعانون  الذين  الأطفال  لعلاج  2017م  لعام  المنشورة  التوجيهية 

الصرع في المملكة العربية السعودية

Objectives: To assess compliance with the 2017 Saudi 
pediatric status epilepticus management guidelines 
and to printout the main obstacle for adherence to 
the guidelines. 

Methods: A Cross sectional study conducted in 
September 2019, using electronic survey. The survey 
sent to all the Pediatric Emergency physicians 
practicing in Kingdom of Saudi Arabia (KSA) through 
emails and WhatsApp and the questionnaire based on 
clinical scenario written in English language. 

Results: One hundred and three (70%) of 147 
physicians working in KSA and covering pediatric 
emergency departments responded to the survey. 
Only 20% of the physicians reported full compliance 
to all 4 guideline components; 57% reported that 
they were not aware of the published guidelines.

Original Article

Conclusion: Pediatric emergency physicians reported 
poor compliance to the 2017 published guidelines 
for the treatment of children with convulsive status 
epilepticus in KSA.
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Pediatric convulsive status epilepticus (CSE) is a 
common emergency in neurology, which requires 

urgent treatment, due to the high rates of mortality 
and morbidity, needing early intervention to prevent 
neurological sequelae.1-2 The International League 
Against Epilepsy defines SE as “a single epileptic seizure 
of longer than 30-minute duration or a series of epileptic 
seizures during which function is not regained between 
ictal events in a longer than 30-minute period”.3 
Recently, Status epilepticus management protocols 
including the Neurocritical care society guidelines 
have adopted the operational definition of generalized 
convulsive status epilepticus (GCSE) as “more than 5 
minutes or either continuous seizures or two or more 
seizures with incomplete recovery of consciousness in 
between” because seizures that last more than 5 minutes 
are likely to be prolonged.4 The incidence of SE globally 
is 10-58 patients per year per 100,000 population; the 
frequency is estimated to be 50 per year per 100,000 
population, and the mortality rate to be 2.7-22%. The 
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SE in children has been identified as a high priority 
health topic.5

Treatment of CSE has evolved over the years, with 
benzodiazepines being the recommended first-line 
treatment.6 The spaciest opinion supports draw a 
protocol to facilitate urgent treatment, and several 
studies have shown that put up guideline for status 
epilepticus (SE) management may improve disease 
management and outcome.7-10 Nevertheless, a recent 
systematic review highlights that not following the 
guideline may lead to adverse outcomes.11 

In a study carried out at Suez Canal University 
Hospital to Evaluation of Adherence to The 
Neurocritical Care Society Guidelines 2012 (NCS) 
in the Management Status Epilepticus Cross section 
observational study among 81 patients presenting 
with generalized convulsive status epilepticus at shows: 
adherence to status epileptics protocol in the Emergency 
Department of Suez Canal University Hospital was 
(55.7%) and adherence for Emergent AEDs therapy 
was (28.4%).5

In another study done in Rwanda, cross-sectional, 
Data were collected by interviewing 213 nurses and 
doctors working in 11 hospitals around Southern 
Province of Rwanda, using a questionnaire based on 
clinical situations and the result shows: poor adherence 
to the national protocol for the management of status 
epileptics.12 In 2017, a clinical practical guideline for 
the Saudi healthcare context was developed using 
a guideline adaptation process to support relevant 
clinicians managing CSE in children.5 

The objective of this study was to describe the 
management status epileptics in pediatric emergency, to 
evaluate the compliance to the 2017 Saudi guidelines 
for CSE management, and to identify the main barriers 
to adherence to these guidelines in the Kingdom of 
Saudi Arabia (KSA).

Methods. Study design. This was a cross sectional 
study by using a de-identified, electronic survey 
(Survey Monkey), sent through emails and WhatsApp 
to physicians using a questionnaire based on clinical 
scenario written in English. Since the study presented, 
no risk of harm to subjects and no procedures involved 
for which written consent is normally required outside 
of the research context, the principle of implied consent 
was used. Questionnaire regarding the management of 

pediatric patients with status epileptics. The study was 
approved by the research review board at Prince Sultan 
Military Medical City, Riyadh, KSA and conducted 
in line with the Strengthening the Reporting of 
Observational Studies in Epidemiology for Respondent-
Driven Sampling Studies (STROBE-RDS) guidelines.13 

Development of the written questionnaire. 
Participants were asked to describe the management of 
a theoretical scenario about 7-year-old boy, unknown 
any medical illness, brought by his parents, to the 
emergency room. He has generalized tonic-clonic 
seizures lasting for more than 5 min. On examination, 
the heart rate is 137 beats/min, blood pressure is 98/75 
mmHg, and temperature is 37° C.

Specific questions was developed to address each item 
in the guidelines which contain 4 main components 
of the CSE management algorithm: the stabilization 
phase, first-line treatment with benzodiazepines, 
second-line therapy, third-line therapy, and referral 
to the intensive care unit (ICU); they were also asked 
about the investigations that they would take for this 
patient and the typical antiepileptic medications they 
would use. 

Study population. There were 147 eligible pediatric 
emergency physicians identified from the Saudi 
emergency society database, We choose to send the 
survey to all pediatric emergency physician directly and 
not only the chairmen in order to decrease population 
selection bias. The primary target that at least 20% 
of each region around Saudi Arabia of the emergency 
physicians involved in the management of SE would 
participate in the study. 

Evaluation will be made according the 2017 Saudi 
guidelines for CSE management. On September 1, 
2019, the survey was sent out through e-mail or whats 
app to the eligible participants. To improve the response 
rate and increase the study size a reminder was sent 
every month, until the closure of the study on October 
31, 2019.

Inclusion and exclusion: All physician covering 
pediatric ER with title: consultant or specialists (board-
certified) were included in the study. However, resident, 
fellowes were excluded from the study.    

Statistical analysis. Categorical data were expressed 
as frequencies (%). Categorical data were expressed 
as frequencies (%). Compliance with guidelines was 
determined for the 4 main components of the 2017 Saudi 
guidelines for CSE management. The management of 
the CSE algorithm: the stabilization phase, first-line 
treatment with benzodiazepines, second-line therapy, 
third-line therapy, and referral to the intensive care unit 
(ICU). Data sets were analyzed for the current study 
were available from the corresponding author upon 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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request.

Results. Respondent demographics. Out of 147 
eligible pediatric emergency physicians working in Saudi 
Arabia, 103 (70%) responded to the questionnaire. 
Approximately 70% had experience for less than 10 
years as pediatric emergency physicians: 45.63% for < 
5 years, 24.27% for 5-9 years, 13.59% for 10–14 years, 
and 16.51% for more than 15 years (Figure 1).

Seven percent responded from private hospitals, 
while 93% responded from government hospitals, 
including 34% from academic teaching, 39% from 
nonacademic teaching, and 20% from non-teaching 
government hospitals.

All the regions of Saudi Arabia participated in 
the study. Forty-one point seventy-five percent of 
the responders were consultants, and 58.25% were 
specialists. Twenty percent of the responders were adult 
physicians covering pediatric emergency department.

Exposure. Most of the responders (72.55%) were 
dealing with more than 5 patients with seizures per 

month (Figure 2). Guideline awareness and overall 
compliance with the guidelines. Fifty-seven percent 
of responders were not aware of the 2017 published 
guidelines for CSE management. (Figure 3) 

Only 20% of the physicians showed full adherence 
to all guideline components. 

Stabilization phase. Almost all respondents (96%) 
start with ABC (airway, breathing and circulation), 
then prepare intravenous (IV) access (78%), and 
provide high flow oxygen (73%). Regarding the initial 
investigation to be requested, almost all responders 
(98%) start with the blood glucose level test, followed 
by serum electrolyte (94%) and complete blood count 
(76.5%) tests. (Figure 4)

First-line treatment. If no IV access is available, 
all responders administer a benzodiazepine as the 
first-line agent. In case of available IV access, 6% of the 
responders prefer to start with a non-benzodiazepine 
agent. Twenty-three percent of the responders 
under-dose, administering suboptimal weight-based 
dosing of benzodiazepines. A common violation 
of the protocol administer more than 2 doses of 
benzodiazepines (rather than the recommendation to 

Figure 1-	 Shows the year’s of experience in ER from 147 Pediatric 
Emergency Physicians in Saudi Arabia.

Figure 2 -	Number of patients with seizures per month from the 
Pediatric Emergency Physicians in Saudi Arabia.

Figure 3 -	Awareness of 2017 SE guidelines from the Pediatric 
Emergency Physicians in Saudi Arabia.

Figure 4 -	Shows the stabilization phase used from the respondents
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escalate to second-line treatment), which was reported 
by 41% of the responders. 

Regarding the timing between doses of medication, 
55% prefer to wait 10 mins or less, 39% will go to the 
next step immediately in case of no response, and 6% 
prefer to wait more than 10 mins. 

Second-line treatment. The majority of the 
responders (71%) prefer to use IV phenytoin, 21% 
prefer IV phenobarbitone, 5% prefer to transfer the 
patient to the ICU, 2% prefer IV levetiracetam, and 
1% contact neurology. (Figure 5)

Regarding the timing between doses of medication, 
48% preferred to wait 10 mins or less, 34% go to the 
next step immediately if no response; and 16% prefer to 
wait more than 10 min. 

Regarding phenobarbital doses and infusion rates, 
the majority of the responders (79%) chose the correct 
answer which is ( 20 mg/kg/dose; max 1000 mg/dose); 
for infusion rate, 59% of the responders chose (1 mg/
kg/min). Regarding phenytoin infusion rates, 62% of 
the responders chose the correct answer (1 mg/kg/min).

Third-line treatment. In the scenario described in 
the questionnaire, for third-line treatment, 62% prefer 
at this stage to transfer the patient to the pediatric ICU, 
18% decided to administer further antiepileptic drugs, 
and 20% preferred to seek advice from seniors.  

Discussion. This study highlights a few critical 
points regarding the management of pediatric CSE by 
emergency physicians in the KSA. The findings of this 
survey indicate a poor compliance by the participants.

The published Saudi guidelines with regard to the 
stabilization phase (ABC); however, for second- and 
third-line treatment, several weaknesses, related to the 
dose of antiepileptics, infusion rate, and referral to 
the ICU, can be noted. We also observed significant 
deviations from the guidelines in first-line treatment 
with benzodiazepines and delays in the initiation of the 

second-line treatment. There is consistent underdosing 
of benzodiazepines during initial treatment of CSE, 
and often the patient receives more than 2 doses. 
Furthermore, if the patient has IV access, 6% of the 
responders do not prescribe benzodiazepines as first-line 
treatment.

As known benzodiazepine is Class 1 evidence to 
be use as first-line therapy, this is alarming; because it 
results in low seizure cessation, delayed up scaling to the 
second-line treatment, and increase avoidable side effect 
like risk of respiratory depression; and higher ICU 
admission rates.9,14 Our findings are in line with those of 
previous studies regarding this matter.15-22 Administering 
sub-optimal doses of the antiepileptics, especially 
benzodiazepines, is common in the management of 
pediatric SE. In a prospective observational study of 100 
treated patients of SE requiring ICU admission, 22.5% 
received benzodiazepine dose outside weight-based 
dose. Respiratory compromise was common in patients 
who received more than 2 doses of benzodiazepine 
or not following the weight-based dose, which show 
associated with an increased risk of intubation and ICU 
admission.18 In another retrospective study, only 32% of 
patients received the appropriate weight-based dose of a 
benzodiazepine.7 In summary, adherence to guidelines 
and following the recommended weight-based dosing 
of benzodiazepines are major targets for intervention in 
CSE.23 

Adherence to Status epileptics protocol is the only 
modifiable factor in the outcome of SE. Other factors, 
such as age and etiology, which are strong predictors 
of outcome in SE, are non-modifiable.1,2 Multiple 
pediatric studies showed the benefits associated with 
the use of institutional guidelines/algorithms for the 
status epileptics management. In other study evaluating 
47 patients with status epilepticus admitted to tertiary 
pediatric hospital, patients who were admitted to the 
ICU were more likely to received inappropriate weight-
based dose than those admitted to the pediatric ward 
(66% versus 26%), and patients who were admitted 
to the ICU usually received more than two doses of a 
benzodiazepine than those admitted to the pediatric 
ward (65% versus 33%).19 In another retrospective 
study, regarding management of acute seizure in 
pediatric patient, 61% did not receive the appropriate 
medications as per guidelines, most of the patients 
receive more than 2 doses of a benzodiazepine which 
result increased risk of intubation by twofold and 
increased risk of admission to the ICU by 1.5-fold.7

The lack of awareness of the medical staff about 
the existence of the guidelines and their content is 
one the primary possible reasons for poor adherence 
to guidelines. Other barriers that may hinder the 

Figure 5 -	Second line treatment used by the respondents.
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implementation of the national protocol could be a 
relatively young staff and frequent rotation of the staff 
assigned to emergency department. Increased awareness 
and training of emergency room staff and increased 
circulation of the published guidelines via local training 
could improve adherence.24

The introduction of guidelines for medical practice, 
a rapidly evolving and complex area, is one of many 
strategies to help practitioner to ensure delivery 
of optimal and safe care for patients. To date, the 
goal—patient care conformance to guidelines—has 
not been attained.25 Multiple studies showed that 
clinical guidelines are often not followed in practice, 
despite physicians’ show acceptance and awareness 
of guideline-oriented, evidence-based medicine. The 
translation of guideline recommendations into actual 
medical practice is a complicated with multi-factorial 
process. With institutional factors, physician-related, 
guideline-related, and patient-related all play a role. 
Increased efforts should be made to implement guideline 
recommendations and improve guideline awareness, by 
using multimodal interventions such as standardized 
software, guidelines in print, interactive guidelines, and 
expert seminars.24,26

Limitation. Only consultant and Specialist were 
ask to participate in the questionnaire which make the 
sample size small.

Other limitation, the poor level of compliance to the 
various aspects of the SE did not exclude the presence of 
a perception reality gap. Implications for future research 
requires the increase of sample size by including ER 
staff, resident and ER fellow.

In conclusion, this study illustrates poor adherence 
to the published guidelines for the management of 
pediatric CSE in the KSA, partially due to the non-
awareness of the guidelines. Adherence to clinical 
practice guidelines is, a modifiable factor that could 
potentially lead to improved patient outcomes. More 
educational interventions are necessary to improve 
guidelines awareness and adherence.
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