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Seizures are frequently encountered emergency, 

representing approximately 1-2% of all visits to the 

emergency department. Among these cases status 

epilepticus occurs in around 6% of the cases [1]. However, 

there is stil l  uncertainty regarding the optimum 

management of status epilepticus. It is estimated that 

nearly one in ten individuals will experience a seizure 

activity in lifetime [2]. While the majority of seizures are of 

short span and self-limited, a signi�cant number of 

individuals suffer from seizure activity that is prolonged 
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and recurring without gaining consciousness, which 

constitute a medical emergency status epilepticus is a 

condition with signi�cant morbidity and mortality, 

contributing to approximately 55000 deaths per in the US 

[3, 4]. The most complications associated with SE are 

gastric aspiration, ischemic brain damage, cardiac 

instability and damage to neurons [5]. While clinical 

studies have established a correlation between the 

duration of seizure activity with increased rates of 

mortality and poor neurological outcome, these �ndings do 
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I N T R O D U C T I O N

Managing status epilepticus remains a formidable task in contemporary epilepsy care. This 

persistent and self-perpetuating epileptic activity presents with various manifestations with 

generalized convulsions being the prevailing form. Objective: To compare the e�cacy of 

intravenous Midazolam with intravenous Diazepam in the treatment of status epilepticus. 

Methods: It was a Randomized controlled trial conducted at Pediatric Department, Lady 

Reading Hospital Peshawar. All new cases of SE were enrolled in study in OPD. Patients in group 

A were subjected to intravenous midazolam (0.2 mg/kg body weight infused in normal saline 

over 10 mins) and patients in group B were subjected to DZP (0.15mg/kg body weight infused in 

normal saline over 10 mins). All children were carefully monitored for the cessation of SE. 

Results: Out of the 120 cases included in the study, 72 (60.0%) were male patients, and 48 

(40.0%) were female patients. The average age of the study participants was 3.67 ± 1.81 years. 

Among these 120 cases, 77 (64.2%) resided in rural areas, while 43 (35.8%) lived in urban areas. 

E�cacy was noted in 97 (80.8%) of our study cases, e�cacy in group A was noted to be in 56 

(93.3%) while in group B e�cacy was noted to be in 41 (68.3%) (p = 0.001). Conclusions: Our study 

results support the use of Midazolam as it was found to be safe, effective and reliable as 

compared with Diazepam, as e�cacy was signi�cantly more common in Midazolam group. 
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not prove causality. However, research conducted on 

animal models shows that neuronal damage increases with 

increase in the duration of seizure activity [6]. 

Experimental models of status epilepticus also reveal that 

the e�cacy of anticonvulsants in rapidly terminating 

seizures diminishes as the time between the onset of 

convulsions and a delay in appropriate anticonvulsants 

therapy [7]. If seizures are not promptly halted, increasing 

the dose of benzodiazepines become necessary to achieve 

seizure cessation, and ultimately, seizures become 

refractory to anticonvulsant therapy [8]. For the past three 

decades, benzodiazepines have been the primary 

treatment choice for status epilepticus (SE). However, 

there is uncertainty about the optimum anticonvulsants 

and their route of administration in outside of the hospitals 

particularly in cases where intravenous (IV) access is not 

readily available [9].  Diazepam is commonly used in 

management of seizure activity as it can be administered 

both intravenously and rectally [10]. Nonetheless, 

diazepam is believed to be less effective in terminating 

seizures compared to other benzodiazepines, especially 

when given rectally. Furthermore, diazepam is associated 

with a higher likelihood of complications such as prolonged 

sedation and respiratory depression [11]. On the other 

hand, midazolam (MDZ) is rapidly absorbed following 

intramuscular (IM) injection, does not require refrigeration, 

and is more cost-effective [12]. Requiring IV access before 

administering benzodiazepines can potentially lead to 

unnecessary delays in treating SE, putting the patient at 

risk even within the emergency department (ED) setting. 

The idea of non-IV administration of midazolam for SE 

treatment is an appealing alternative, but the e�cacy is yet 

to be established [13]. In one study, 72.1% of children with 

status epilepticus had seizure free period for more than 30 

minutes after cessation with diazepam [10]. In another 

study, 95% of children on continuous infusion of 

midazolam recovered from status epilepticus [14]. In 

another study, 92.3% of children subjected to midazolam 

recovered from status epilepticus compared to 90.1% 

patients in the diazepam group [15]. In another study, the 

mean time between active treatment start and cessation 

of seizures was 4.4 ± 0.5 mins in midazolam group 

compared to 3.3 ± 0.8 mins in diazepam group. The overall 

e�cacy in terms of persistent seizure absence was 87.5% 

each for midazolam and diazepam groups [16]. SE is not 

uncommon in any population and if  not treated 

aggressively in time, it can lead to severe complications 

and even life threatening. Moreover, the published 

literature has suggested a variety of benzodiazepines are 

available in the market with no proven or established 

e�cacy of any. The choice and route of administration of 

these drugs vary from one population to another. This 

study was an attempt to compare the intravenous MDZ with 

DZP in the treatment of SE as to our knowledge, we couldn't 

�nd any recent literature comparing these two drugs.  

Since no recent studies has been conducted in the past �ve 

years in our population, this study aims to �ll the gap by 

providing the latest up to date information regarding the 

comparative effectiveness of intravenous midazolam and 

intravenous diazepam in treating status epilepticus in 

children. The �ndings of this study will not only contribute 

to our understanding of the topic but also be shared with 

other healthcare professionals, potentially serving as a 

valuable resource for future research endeavors and 

clinical decision-making.

M E T H O D S
It was a Randomized Controlled Trial conducted at the 

Department of Pediatrics, lady Reading Hospital Peshawar 

from 10-12-2019 to 09-06-2020. The total sample size was 

120, equally divided among two groups. Sample size was 

calculated using the WHO formula keeping 92.3% e�cacy 

of MDZ and 72.1% e�cacy of DZP, 95% con�dence interval 

and 90% power of test [15]. The sampling technique was 

non-probability sampling. After approval from the hospital 

ethical committee, a written informed consent was taken 

from the patients.  All children, aged 6 months to 15 years of 

both genders presenting with status epilepticus with 

duration > 15 mins were enrolled in the study. All children 

diagnosed with muscular dystrophies, histor y of 

anticonvulsants prior to admission, any other chronic 

illness was excluded from the study. All patients were 

assessed by researcher by detailed history from parents 

followed by detailed clinical examination and complete set 

of baseline investigations was done. All children were 

randomly allocated in two groups by lottery method. 

Patients in group A were subjected to intravenous 

midazolam (0.2 mg/kg body weight infused with normal 

saline over 10 minutes) and patients in group B were 

subjected to DZP (0.15mg/kg body weight infused with 

normal saline over 10 minutes). All children in both the 

groups were carefully monitored for the cessation of SE. 

Among patients who recover from SE, were monitored for 

next 30 minutes to determine the intervention e�cacy. For 

children who fail to recover after 10 minutes of therapy, a 

repeat dose was given as per international SE treatment 

protocols. Weight was measure according to a formula 

{weight = age (years) X 2+ 8}. All observations were done 

under supervision of an expert pediatrician fellow of CPSP 

and having minimum of �ve years of experience. All the 

above-mentioned information including age, gender, 

residence, cousin marriage, employment status, education 

of patients, socioeconomic status was recorded in a pre-

designed proforma (Annexure I). Data were analyzed using 

SPSS version 20.0. Quantitative variables like age were 
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Prolonged seizures or recurring seizure without gain of 

consciousness is termed as status epilepticus. It is the 

R E S U L T S

A total of 120 participants were enrolled following strict 

inclusion criteria. Out of the total 120 study cases, male 

patients were 73(60%) whereas female patients were 48 

(40%). The mean age was 3.67 ± 1.81 years, the minimum age 

was 01 year whereas the maximum age noted was 08 years. 

The mean age for male participants was 3.58 ± 1.65 whereas 

for female patients it was noted to be 3.79 ± 2.03 years.  The 

major junk of patients i.e., 109(90.8%) were aged up to 6 

years (Table 1). Out of the total 120 cases, 77(64.2%) were 

resident of rural areas whereas 43(35.8%) belongs to urban 

population. 79(65.8%) of the study participants belong to a 

poor socioeconomic class whereas 41(34.2%) belongs to 

middle income class, ninety-eight (81.7%) were employed. 

58(48.3%) of parents had cousin marriages and 70 (58.3%) 

were illiterate (Table1).
Table 1: Socio-demographic characteristics

Variables

35(58.3)

25(41.7)

60(100)

Group 2

Out of the total study cases e�cacy was noted in 97 (80.8%) 

of cases, in group A it was 56 (93.3%) whereas in group B the 

e�cacy was noted in 41 (68.3%) (p = 0.001) (Table 2).
Table 2: Distribution of study cases by E�cacy

described in terms of means ± standard deviation. 

Categorical data like gender, residence, and cousin 

marriage, and employment status, education of patients, 

socioeconomic status and e�cacy were described in the 

terms of frequency and percentages. E�cacy in both the 

groups was compared with chi square test. E�cacy in both 

the groups was strati�ed with regards to age, gender, 

residence, cousin marriage, employment status, education 

of patients, socioeconomic status to see effect 

modi�cation using chi square test. P-value of < 0.05 was 

kept signi�cant. All results were presented as tables and 

diagrams.

Male

female

Total

Group 1

Gender (n=120) Frequency (%)Frequency (%)

37(61.7)

23(38.3)

60(100)

55(91.7)

05(8.3)

Up to 6 
n=109 (90.8 %)

More than 6 
n= 11 (9.2 %)

Age groups (in Years) (n=120)

54(90)

06(10)

38(63.3)

22(36.7)

60(100)

Rural n = 77 (64.2 %)

Urban n= 43 (35.8 %)

Total

39(65)

21(35)

60(100)

Residential status (n=120)

38(63.3)

22(36.7)

60(100)

Poor n = 79 (65.8 %)

Middle Income n= 41
(34.2 %)

Total

41(68.3)

19(31.7)

60(100)

Socioeconomic status (n=120)

30(50)

30(50)

60(100)

Yes n = 58 (48.3 %)

No n= 62 (51.7 %)

Total

28(46.7)

32(53.3)

60(100)

Cousin Marriage (n=120)

33

27(45)

60(100)

Illiterate n = 70 (58.3 %)

Literate n= 50 (41.7 %)

Total

37(61.7)

23(38.3)

60(100)

Literacy (n=120)

25

10

16

09

Male (n=72)

Female (n=48)

Yes(n=60)

No(n=12)

Yes(n=37)

No (n=11)

Gender 
Groups

GROUP A
p-value

Gender with regards to e�cacy in both groups

E�cacy
GROUP B

35

02

21

02

0.011

0.039

39

16

02

03

Up to 6 Years 
(n=109)

More than 6 
Years (n=11)

Yes(n=91)

No(n=18)

Yes(n=06)

No(n=05)

Age
Groups

GROUP A
p-value

Age with regards to e�cacy in both groups (n = 120)

E�cacy
GROUP B

52

02

04

02

0.001

0.567

28

10

13

09

Rural (n=77)

Urban (n=43)

Yes(n=65)

No(n=12)

Yes(n=32)

No(n=11)

Residential 
status

Groups

GROUP A
p-value

Residential status with regards to e�cacy in both groups.

E�cacy
GROUP B

37

02

19

02

0.013

0.034

27

11

14

08

Poor (n=79)

Middle Income 
(n=41)

Yes(n=66)

No(n=13)

Yes(n=31)

No(n=10)

Socioeconomic 
status

Groups

GROUP A
p-value

Socioeconomic status with regards to e�cacy in both groups

E�cacy
GROUP B

39

02

17

02

0.005

0.075

21

09

20

10

Yes(n=58)

No (n=62)

Yes(n=47)

No(n=11)

Yes(n=50)

No(n=12)

Cousin 
Marriage

Groups

GROUP A
p-value

Cousin marriage with regards to e�cacy in both groups.

E�cacy
GROUP B

26

02

30

02

0.043

0.010

19

14

22

05

Illiterate (n=70)

Literate (n=50)

Yes(n=52)

NO(n=18)

Yes(n=45)

No(n=05)

Literacy
Groups

GROUP A
p-value

Literacy with regards to e�cacy in both groups.

E�cacy
GROUP B

33

04

23

00

0.005

0.054

D I S C U S S I O N
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These �ndings are consistent with our study results. In 

another study, Koul et al., concluded that 95% of children 

on continuous infusion of midazolam recovered from 

status epilepticus which is similar to that of our study 

results [14]. In another study, Chamberlain et al., concluded 

that 92.3% of children subjected to midazolam recovered 

from status epilepticus compared to 90.1% patients in the 

diazepam group which is comparable to our �ndings [15]. A 

study by Portela et al., concluded that the mean time 

between active treatment start and cessation of seizures 

was 4.4 ± 0.5 mins in midazolam group compared to 3.3 ± 

0.8 mins in diazepam group, these �ndings are consistent 

with our study results [16]. 

most frequent neurological emergency with approximately 

18-23 cases per 1 lac children in a year with 2-7% mortality 

rate. The management of status epilepticus involves 

promptly administering appropriate anticonvulsants, 

identifying and addressing any triggers for the seizures, 

and managing complications associated with seizure 

activity. Status epilepticus poses children at greater risk of 

long-term complications such damage to the neurons, 

synapses network. These complications mainly depend on 

the duration and the type of seizure activity. A total of 120 

patients were enrolled for the study following strict 

inclusion criteria. Out of 120 cases male patients 

comprises 72(60%) whereas 48(40%) were females. 

Ibrahim et al., in his study reported male predominance 

with 66.7%, which is consistent with our �ndings [17].   

Ahmed et al., in study conducted in Karachi have reported 

predominance of male gender at 58%, which is similar to 

our �ndings [18]. Saeed et al., conducted a study in 

Rawalpindi also reported a predominance of male gender 

at 52%, consistent with our study �ndings [19]. A study 

conducted by Burman et al., in South Africa reported, that 

52% of the study participants comprises of male gender 

which is consistent with our �ndings [20]. The mean age of 

the study participants was 3.67 ± 1.81 years, the minimum 

age was 01 year whereas the maximum age was noted to be 

8 years. The mean age of male participants was 3.58 ± 1.65 

years whereas for female participants it was noted to be 

3.79 ± 2.03 years. The major junk of patients i.e., 109(90.8%) 

were aged up to 6 years. Ibrahim et al., in his study reported 

that 58 months as the mean age of the participants which is 

consistent with our �ndings [17]. Ahmed et al., conducted a 

study in Karachi also reported 51 ± 41 months as the mean 

age which in similar to our study �ndings [18]. Saeed et al., 

conducted a study in Rawalpindi reported 4.66 ± 2.95 years 

as the mean age of study participants which is consistent 

with our study. A study conducted by Burman et al., also 

concluded the similar range for mean age of the 

participants. Burman et al., from South Africa has also 

reported similar range for age in children presenting with 

status epilepticus [20]. Out of the total 120 cases, 

77(64.2%) were resident of rural areas whereas 43(35.8%) 

belongs to urban population. 79(65.8%) of the study 

participants belong to a poor socioeconomic class 

whereas 41(34.2%) belongs to middle income class, ninety-

eight (81.7%) were employed. 58(48.3%) of parents had 

cousin marriages and 70 (58.3%) were illiterate. Ibrahim et 

al., in his study also concluded the same �ndings. Out of the 

total study cases e�cacy was noted in 97 (80.8%) of cases, 

in group A it was 56 (93.3%) whereas in group B the e�cacy 

was noted in 41 (68.3%) (p = 0.001) [17]. Saeed et al., in his 

study also concluded an e�cacy in 92% in the Midazolam 

group versus 77% (p=0.005) in the Diazepam group [19]. 

C O N C L U S I O N S

Our study results support the use of Midazolam as it was 

found to be safe, effective and reliable as compared with 

Diazepam, as e�cacy was signi�cantly more common in 

Midazolam group. The overall e�cacy among the total 

cases was noted in 97(80.8%), in Group A (received 

Midazolam) the e�cacy was moted in 56 (93.3%) whereas 

the e�cacy in Group B (received Diazepam) was 41 (68.3%) 

(p = 0.001).
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