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PICO(T): In children undergoing minimally invasive clinical procedures, is the use of intranasal 
versed a safe and effective method to reduce anxiety and discomfort during the procedure? 
 
P (Population/problem): In children undergoing minimally invasive clinical procedures 
I (Intervention/issue): is the use of intranasal versed 
C (Comparison): (compared to nonpharmacological interventions such as distraction) 
O (Outcome): a safe and effective method to reduce anxiety and discomfort 
T (Time): during the procedure? 
 
Background:  
During hospitalization, children frequently undergo a variety of minimally invasive clinical 
procedures, including but not limited to intravenous (IV) and nasogastric tube (NGT) 
placements, central line dressing changes, ultrasounds, EKGs, and radiologic imaging (MacLean, 
Obispo, & Young, 2007). Anxiety and fear are common barriers to the timely and successful 
completion of these procedures in children. For example, an extremely anxious child may kick, 
scream, and fight the staff attempting to perform vital parts of their care (Babl, Mandrawa, 
O’Sullivan, & Crellin, 2008). In such cases, multiple staff members may be needed to help 
restrain the patient to complete the procedure and prevent injury. This process may lead to 
significant delays in treatment. Restraining children in this manner also breaches the trusting and 
protective relationship established with the family and can cause feelings of distress in the 
patients, families, and staff (Babl, Mandrawa, O’Sullivan, & Crellin, 2008). Non-
pharmacological interventions, such as distraction and music therapy, have proven to be effective 
and are well documented in the literature and should be used in concert with pharmacological 
interventions as needed to help reduce the child’s anxiety during procedures (Birnie et al., 2014). 
 
Practice guidelines recently published by the American Society of Anesthesiologists, defines 
minimal sedation as a “single, oral sedative or analgesic medication administered in doses 
appropriate for the unsupervised treatment of anxiety or pain” (Gross et al., 2002). Evidence-
based recommendations and guidelines address moderate or deep sedation and exclude minimal 
sedation because “minimal sedation (anxiolysis) entails minimal risk” (2002). Benefits of 
minimal sedation include decreasing patient anxiety and emotional trauma, decreasing the 
emotional discomfort of parents and healthcare professionals, and facilitating ease and/or 
completion of the procedure while creating no risks to the patient’s health or safety (Fantacci et 
al, 2018). 
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Midazolam (versed) is a sedating agent frequently used to provide minimal sedation in children. 
Although not analgesic, the advantageous properties of versed include anxiolysis, sedation, 
amnesia, hypnosis, anticonvulsant, and muscle relaxant. Intranasal administration of versed is 
emerging as a promising noninvasive method of minimal sedation in children before anxiety-
producing events by rapidly delivering the medication (Fantacci et al, 2018). The dosage of 
intranasal midazolam (INM) is typically 0.2-0.3 mg/kg. The dose can be repeated within 5 to 15 
minutes to a maximum dose of 0.5mg/kg. The maximum total dose for all ages and weights is 10 
mg. INM has an average onset of 5.55 minutes, peak of 10 minutes, and duration of 23.1 
minutes. INM reaches peak concentrations quickly and is more bioavailable than the orally or 
rectally administered drug (Lexi-Comp, 2018). INM is delivered using a Mucosal Atomization 
Device (MAD) and most often used for pre-procedure sedation, anxiolysis, amnesia for 
diagnostic or radiographic procedures, and acute treatment of seizures (Lexi-Comp, 2018). 
 
CHOC Children’s Sedation and Analgesia Guidelines currently defines minimum sedation as “a 
drug induced state during which patient responds normally to verbal commands. Although 
cognitive function and coordination may be impaired, ventilatory and cardiovascular functions 
remain unaffected” (CHOC Children’s, 2015, p. 1) INM is sometimes used by the CHOC 
Children’s Emergency Department to provide minimal sedation during some clinical procedures 
and routinely in the preoperative setting prior to taking a patient to the operating room. 
 
The purpose of this evidence based practice project was to determine if INM can safely be 
administered on the inpatient units by nurses to reduce anxiety and discomfort in children 
undergoing minimally invasive clinical procedures. The use of INM for this purpose has the 
opportunity to decrease patient anxiety and emotional trauma, as well as the emotional 
discomfort of parents and healthcare professionals, while facilitating timely completion of the 
procedure. This may also result in more cost-effective use of materials and resources. 
 
Search Strategies and Databases Reviewed: 

● Databases searched for this review included CINAHL, Medline in EBSCO and PubMed. 
Key search words: intranasal midazolam, anxiolysis, procedures, radiology, pediatric. 
This search yielded 18 articles. 

● Websites reviewed included the American Society of Anesthesiologists, choc.org, and the 
American Dental Association. 

 
Synthesis of Evidence: 

● Articles reviewed focused on the use of INM in children undergoing procedures varying 
widely, including IV starts, laceration repairs, radiological imaging, and closed reduction 
of nasal fractures.  

● INM has no respiratory depression when used alone (Abrams et al, 1993; Chokshi et al., 
2013; Lane at al., 2008; Mellion et al., 2017; Roback et al., 2016). 

● The only reported adverse event for INM is vomiting, but with very low frequency (Filho 
et al, 2013; Klein et al., 2011). NPO time prior to INM administration has the potential to 
decreased rate of emesis (Lane et al., 2008). 
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● INM is contraindicated in patients with hypersensitivities to midazolam or other 
benzodiazepines. When used with other CNS depressants, such as opioids, there is high 
risk for respiratory depression (Mellion et. al., 2017).   

● There is some nasal discomfort with INM affecting successful administration, but 
intranasal lidocaine has been shown to decrease discomfort and increase acceptance of 
INM (Smith et al., 2017). 

● When plasma concentration of INM is specifically measured it was shown to be 90% 
above the maximum levels from 5 to 17 minutes (Filho, 2013), determining the best time 
for procedures to be completed 

 
Practice Recommendations: 

● INM can be safely used in concert with non-pharmacological techniques to provide 
minimal sedation during minimally invasive clinical procedures. Abrams et al. (1993) 
suggests INM be used in minimally invasive clinical procedures lasting 10 minutes or 
less when success is hampered by movement, fear, or general irritability. These 
procedures include but are not limited to: 

o IV starts, NGT placement, X-ray, CT, ultrasound, EKG 
● Collaborate with the multidisciplinary team (nursing, pharmacy, providers, the pain team, 

and families) to develop an organizational policy on the use of INM in the inpatient units. 
Policy should include:  

o An appropriate sedation scale to be completed q15 minutes for at least one hour, 
or until patient returns to baseline.  

o Continuous monitoring for one hour with blood pressures q15 minutes after 
administration.  

o Exclusion criteria including but not limited to: benzodiazepines 24 hours prior to 
procedure, excessive epistaxis, nasal trauma, nasal deformity, copious rhinorrhea, 
or underlying neurologic condition making observational assessment difficult 
(Mellion et al., 2017).  

o Recommendations on use and safety of INM based on best available evidence.  
o Reference to policy on proper use of Mucosal Atomization Device (MAD). 

● Collaborate with multidisciplinary team to create an order set on PowerChart that will be 
ordered along with safe INM dosage. Order set will include: 

o Heart tasks reminding administering nurse to take vital signs and complete 
sedation scores at determined times.  

o Medication order for Flumazenil, the appropriate antidote (CHOC Children’s, 
2015). 

o Order to remove MAD from pyxis.  
● Develop and disseminate educational materials to nurses and other key stakeholders on 

proper use of MAD, proper dosage and administration of INM, appropriate monitoring 
and necessary assessments per INM administration policy.  

● Measure the outcomes of INM use could through: 
o Pre- post- tests of nursing opinion of success in INM usage in decreasing anxiety 

with procedures and number of attempts to complete procedure.  
o Monitoring for changes in specific HCAHP scores concerning patient and family 

satisfaction with pain control while hospitalized.  
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