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Evidence-based Nursing Case for Selection of Appropriate
Sedative Therapy in Pediatric Bone Marrow Biopsy

'Kang, Aae Jin - "Choi, Eun Seok - 'Doo, Yoon Suk - 'Kim, Young Sun - 'Seo, You Ri - Kim, Jeong Hye - 'Lim, Eun Young
Asan Medical Center Childrens Hospital', Department of Clinical Nursing, University of Usan”

Purpose: This case study aimed to provide a optimal sedation guidelines for pediatric patients receiving Bone Marrow Biopsy and
Aspiration. Methods: The PICO format was used to develop a clinical practice question. A systematic search was carried out in
PubMed, EMBASE, CINAHL, Cochrane, RISS and practice guidelines of professional association. In total, 157 articles were screened,
and eight articles were selected in this study. Four reviewers independently extracted data and assessed quality. Study findings were
summarized and evaluated the quality of evidence using SIGN and GRADE. Results: The SIGN grade for Ketamine-Midazolam seda-
tion was "A", which was applied to clinical practice from August 2020, and a comparative study was conducted. Ketamine-Midazol-
am-Pethidine (KMP) sedations used from March to July 2020 and Ketamine-Midazolam (KM) sedations used from August to Decem-
ber 2020. Both groups achieved successful sedation in all cases, therefore the need for additional sedative medication (KM=1.04 ver-
sus KMP=1.01, p=.978) was similar. Pain frequency (KM=5.9% versus KMP=9.0%, p=.531) and lowest saturation level (KM=97.97
versus KMP=97.6, p=.173) were equivalent between the two group. Conclusion: Ketamine-Midazolam sedation can provide an ap-
propriate level of sedation and reduce adverse events in children undergoing bone marrow aspiration and biopsy.
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1. PICO 84/ mE
P(Patient, Problem): ZX5>HAS Al HH= Ao} 3R}
I(Intervention): Ketamine, Midazolam

C(Comparison): E} 2174 9
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g-galo] 2815190t AAHolElo)s 24 A] Z80] B
2 “Bone Marrow”[Mesh] OR “Bone Marrow Cells’[Mesh] OR “Bone
Marrow Diseases’[Mesh] OR “Bone Marrow Examination”[Mesh]
OR “Ketamine”[Mesh] OR “Midazolam”[Mesh] OR Pethidine[TW]|
OR Meperidine[TW] AND(“infant”[Mesh] OR “Child”[Mesh] OR
“Adolescent’[Mesh] OR “Pediatrics’[Mesh] OR “Intensive Care Units,
Pediatric’[Mesh] OR Infant[TW] OR Child*[TW] OR Preschool[TW]

OR Adolescen*[TW] OR Teenager*[TW] OR Youth*[TW] OR
Pediatr*[TIAB] OR Paediatr*[TTAB]) ©]c}

. T G| O EfH|O| A

231 AL ABE F83lo] T shEATHRAL
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Figure 1. PRISMA Flow diagram for study selection.
Table 1. Characteristics of Including Study and Level of Evidence
Intervention Level of
Study Study design Sample size (vs Ketamine, Result ;
) evidence
Midazolam)
Mahmoudi (2015)" RCT 40 Midazolam Ketamine, Midazolam is superior sedation level 1+
than Midazolam monotherapy.
Sandip et al. (2003)° RCT 118 Propofol, No significant difference sedation level. 1++
Fentanyl Propofol, Fentanyl groups was high incidence of
desaturation and late side effects.
Sven et al. (2005)" Non-RCT 50 Propofol No significant difference sedation level. 1+
(retrosp-ective Side effects were observed with higher frequency
analysis) in the Propofol group (Profopol 56% vs Ketamine
16%).
Babak et al. (2016)° RCT 57 Midazolam, No significant difference sedation level. T++
Pethidine Ketamine was excellent at hemodynamic stability
and pain control.
Varsha et al. (2018)° RCT 152 Propofol The sedation depth was better in the Ketamine and T++
Midazolam groups.
Celeste et al. (1997)? RCT 22 Midazolam, Ketamine, Midazolan groups better sedation and T++
Pethidine less side efforts.
Lee et al. (2005)™ RCT 60 Ketamine Agitation decreased when the Ketamine, Midazol- 1++
am groups recovered.
Ko et al. (2018)"" Non-RCT 61 Ketamine, No significant difference sedation level, adverse 1-
(retrosp-ective Propofol event.

analysis)
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Table 2. Number of Additional Sedative Medications and Side Effect (n=135)
KMP sedation (n=67) KM sedation (n=68)

Variables
N(%) or M+SD N(%) or M+SD

Number of

additional

sedative

medications
0 23 (34.3) 25 (36.8) 978
1 26 (38.8) 26 (38.2)
2 13 (19.4) 12 (17.6)
>3 5(7.5) 5(7.4)
M+SD 1.01+0.96 1.04+1.06
Vomiting
Yes 11 (16.4) 4(5.9) 051
No 56 (83.6) 64 (94.1)
Pain
Yes 6(9.0) 4(5.9 531
No 61(91.0) 64 (94.1)
Pain score 2.83+1.94 3.50£2.38 587
Lowest satura- 97.60+1.67 97.97+166 179
tion level

KMP: Ketamine-Midazolam-Pethidine, KM: Ketamine-Midazolam
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Figure 2. Changes of vital sign during procedural sedation.
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