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Introduction 
During protocol development drug safety is considered in multiple sections such as the 
objectives, exclusion criteria as well as safety data collection, reporting and analysis and 
follow-up.1 Standard regulatory obligations for safety data collection and analysis, reporting 
of adverse drug reactions and pharmacovigilance apply regardless of the age of the study 
population of a clinical trial.1-4 

Drug safety and neonatal protocol development: Points to consider 
All available safety data of the study drug is combined with the specificities of the neonatal 
study population at the time of the development of the protocol.5,6 To facilitate this process 
it can be helpful to list the identified and potential risks of the study drug and how these can 
be analysed and managed.4 This data review informs protocol sections related to safety and 
risk management such as exclusion criteria, study procedures for patient monitoring, dose 
reduction, dose holding and stopping criteria, data collection, follow up and data analysis.4 An 
understanding of pharmacokinetics and pharmacodynamics is important in order to anticipate 
and detect dose related toxicity, interactions and off-target adverse drug reactions.7,8 
Figure 1 illustrates how the population specific drug safety profile informs risk management 
and pharmacovigilance in neonatal clinical trial protocols.9 

 
Figure 1. Link  between  neonatal  safety  profile,  population  characteristics  of  neonatal 
                population and drug safety related protocol sections (adapted from Aurich et al. 
                2019) 
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For example, patients with pre-existing severe renal impairment may be excluded from a trial 
for a drug known to cause renal impairment. Data collection for such a drug may include 
regular monitoring of the renal function and stopping rules may specify that patients with new 
onset or worsening renal impairment need to discontinue the study drug. Follow up after 
discontinuation may specify that the renal function should be monitored until full recovery. 
Data analysis may, for example, describe the time to onset for renal impairment, the severity, 
seriousness and outcome of renal impairment and any risk factors such as cumulative dose 
and comedications. Table 1 lists protocol sections where drug safety information may need to 
be considered. 

Conclusions 
A comprehensive, up-to-date safety data review of the study drug combined with an 
understanding of the specificities of the neonatal population is required in order to optimise 
the development of safety relevant protocol sections. This tailored approach helps to 
proactively manage risks associated with study drug treatment, contributes to good quality 
safety data collection supporting a data driven assessment of benefit-risk. Due to the 
complexities of drug safety it is recommended to include an experienced pharmacovigilance 
physician, ideally with neonatal experience, in the protocol development process. 
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Table 1. Neonatal protocol development and phamracovigilance:  Points to consider (not exhaustive) 

Protocol section Examples of information related to neonatal drug safety profile 
Introduction Neonatal safety profile (identified and potential risks in neonates)1-4 

Benefit-risk balance in neonates5 
Objectives Safety is often a secondary objective3,4 
Exclusion criteria Based on neonatal safety profile (identified and potential risks in 

neonates) and potential confounding factors for drug response (e.g. 
live-threatening major congenital malformations)1-5 

Discontinuation,  
dose holding,  
dose reduction criteria 

Based on neonatal pharmacokinetics, pharmacodynamics and safety 
profile (identified and potential risks in neonates)1-6 

Study procedures Data collection on risk factors and confounding factors for adverse drug 
reactions based on neonatal safety profile (identified and potential risks 
in neonates)1,5 
Needs to take ethical limitations of data collection into account5,7-9 

Case report form (CRF) Design based on data collection as per study procedures and regulatory 
obligations for adverse event reporting1,2 

Adverse event reporting As per standard regulations1,2,5,8 
Follow up Based on neonatal safety profile (identified and potential risks in 

neonates)1,2,5,9 
Safety data analysis plan Based on neonatal safety profile (identified and potential risks in 

neonates)1,2,5 
DSMB review As requested by DSMB +/- based on safety data analysis plan1,2,5,10 
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