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Effect evaluation of pharmaceutical service based on root cause analysis combined with KAP theory on
decreasing the protocol violations of investigational medicinal products rate in pediatric clinical trials

GUO Chunyan,ZHANG Yi, YANG Yuxin, LIANG Yuguang, DING Qian, WANG Qian,ZHANG Chengyue, SUN
Yu, GUO Peng (Clinical Research Center, Beijing Children’ s Hospital Affiliated to Capital Medical University/
National Children’s Medical Center, Beijing 100045, China)

ABSTRACT OBJECTIVE To investigate the effect of pharmaceutical services guided by root cause analysis (RCA) in a
problem-oriented manner combined with knowledge-attitude-practice (KAP) theory on reducing the incidence of protocol violations
of investigational medicinal products in pediatric clinical trials. METHODS A total of 617 participants from 69 drug clinical trial
projects conducted in our hospital from January 2016 to December 2020 were selected as the control group, and 868 participants
from 72 drug clinical trial projects from January 2022 to December 2025 as the observation group. RCA was performed on the
protocol violations of investigational medicinal product in the control group to identify the types and underlying causes. The control
group received routine pharmaceutical services for drug clinical trials, while the observation group was provided with precision
pharmaceutical services from the three dimensions of knowledge, attitude and practice on the basis of routine pharmaceutical
services, according to the root causes identified by RCA. The occurrence of investigational medicinal products protocol violations
was compared between the two groups. RESULTS The total incidence of protocol violations of investigational medicinal products,
as well as the incidences of minor and major protocol violations, were all significantly lower in the observation group than in the
control group (P<<0.001). The main types of protocol violations in both groups included missed/under-/over-dosing of medications,

non-adherence to administration time, failure to adjust dosage
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as required, and combined medication/vaccination in violation
of the protocol. Regarding the responsible subjects of protocol

violations, the incidences of protocol violations attributed to
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participants and their guardians as well as investigators and
accidental factors were significantly lower in the observation

group than in the control group (P<<0.001, P<<0.001, P=
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0.025). However, there were no statistically significant differences in the incidences of protocol violations caused by sponsor-related

reasons between the two groups (P>0.05). CONCLUSIONS Pharmaceutical services led by pharmacists, based on problem-

oriented RCA and combined with KAP theory, can effectively reduce the protocol violations of investigational medicinal products

rate in pediatric clinical trials, thereby safeguarding the safety and rights of study participants.

KEYWORDS protocol violations; investigational medicinal product; pediatric clinical trials; root cause analysis; knowledge-

attitude-practice theory model; pharmaceutical services
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