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Abstract 

Multidrug-resistant pathogens cause severe infections with substantial morbidity and 
mortality in neonates, infants, and children, as they do in adults. However, the 
approval of therapies for multidrug-resistant infections in paediatric patients often lags 
years behind approval for adults, which creates an untenable situation for people who 
care for affected children. Many issues contribute to the current unacceptably long 
period between adult and paediatric new drug approval, including the requirement for 
sequential age group enrolment in clinical trials, the types of regulatory studies 
required, and a lack of alignment between regulatory authorities. To streamline 
paediatric drug development, more efficient approaches to investigational and 
approval processes that meet acceptable safety and efficacy metrics are required. For 
products that address an urgent unmet need in children, approval should be based 
primarily on matching drug exposure to levels in adults and on extrapolating safety 
and efficacy data from adults, where appropriate, rather than on requiring clinical trials 
in all paediatric age groups for each approved indication in adults. In addition, real-
world and postapproval data could be used to support early, limited drug approval for 
paediatric patients. However, there are economic challenges in developing anti-
infective drugs for paediatric populations and increased funding is needed to ensure 
that neonates, infants and children globally have timely access to safe, effective and 
life-saving therapies. 
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Introduction 

Globally, there is an urgent need for effective antimicrobial therapy against multidrug-resistant 

bacteria for all paediatric age groups, especially neonates who experience the highest 

morbidity and mortality.1,2 Pathogens causing substantial morbidity and mortality in neonates, 

infants and children include both Gram-positive bacteria, such as methicillin-resistant 

Staphylococcus aureus and vancomycin-resistant Enterococcus, and Gram-negative bacteria, 

such as Pseudomonas spp., Klebsiella spp., Escherichia coli, Acinetobacter spp., Burkholderia 

spp. and Stenotrophomonas spp.3 

Although the need for novel therapies to address the burden of antimicrobial resistance 

in children has been recognized as a priority, no accepted expedited development pathway 

exists. Therefore, researchers, sponsors (i.e. usually pharmaceutical companies who discover 

and investigate new therapies for clinical use), regulators and families involved in drug 

development should prioritize the unmet needs of neonates, infants and children and study new 

antimicrobial drugs in a transparent, efficient and collaborative manner. 

The urgency of accelerating paediatric antibacterial drug development has been 

reflected in recent initiatives by the World Health Organization (WHO), including the 

paediatric drug optimization process,4 updated target product profiles for guiding the 

development of new antibacterial agents, particularly for children,5 and updated global 

research priorities for paediatric clinical trials.6 These initiatives emphasize regulatory 

harmonization requirements, prioritization of key antibacterials for children and globally 

coordinated, development pathways. This manuscript builds on these WHO-led programmes 

by outlining the practical challenges faced in expediting the provision of novel antibacterial 

agents for neonates and children and by proposing strategies for meeting these challenges. 

Delays in access 

Currently, once a new therapy has been approved for adults, it may be several years before 

approval is granted for children.1 Moreover, there are often additional delays for neonates and 

young infants, who are usually studied after older children. Despite efforts by regulatory 

authorities and WHO to promote the development of paediatric antibacterials, between 2000 

and 2020 it took up to 7.5 years for a new parenteral antibacterial drug approved for use in 

adults to be approved for children by the United States Food and Drug Administration; 



Publication: Bulletin of the World Health Organization; Type: Policy & practice 
Article ID: BLT.25.295493 

3 of 17 

furthermore, during those two decades, this delay did not get shorter.7,8 Delays in completing 

the trials required by regulators arise from difficulty of enrolling children and the lack of 

experienced, efficient, paediatric clinical trial networks. Further, the regulatory safety and 

efficacy requirements imposed on relatively safe classes of antibacterials seem unnecessary for 

all indications in all paediatric age groups, particularly when substantial safety and efficacy 

data are available for adults or older paediatric age groups.9 

Clinicians facing the difficult decision of whether to prescribe new antibacterials that 

have been approved for multidrug-resistant infections only in adults are also confronted by a 

lack of access to safety and efficacy data from paediatric drug trials. Often these data are not 

shared publicly after trial completion or are not reported in the peer-reviewed literature until 

well after the agents have been approved for adults.10 However, making these data available as 

soon as possible for investigators and regulators can be challenging for pharmaceutical 

sponsors. 

Traditionally the evaluation of new antimicrobial drugs for clinical use has been the 

responsibility of sponsors who are required by regulators in the European Union and United 

States of America to assess their product in all paediatric age groups, unless specific waiver 

criteria are met. Paediatric trials are more costly than adult trials and are often financially 

borne by antibacterial development bodies such as pharmaceutical companies, governments, 

professional societies and foundations, often in public–private partnerships. Pharmaceutical 

companies, which have historically played a large role in drug development, are unlikely to 

recover these costs by selling drugs that are used to treat only rare multidrug-resistant 

infections.11 Moreover, the sites conducting paediatric drug trials in cooperation with sponsors 

often do so at a financial loss over the duration of the study and rely on the, often voluntary, 

efforts of paediatricians, nurses and other care-providers to meticulously collect and report the 

trial data required by regulators. 

Global inequalities 

Access delays of new drugs are particularly concerning for low- and middle-income countries, 

where the need is the greatest, especially for neonates and young infants. Conducting clinical 

trials in these resource-constrained settings is particularly challenging given the high clinical 

workload, the limited research experience in some instances and the complex ethical 
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considerations when involving children in trials, particularly where available therapies are 

inadequate.12–15 

Strategies for expediting development 

Stakeholders may accept greater risks during investigations into new therapies if the targeted 

infection is severe and the consequences of inadequate treatment are unacceptable. Paediatric 

drug development could adopt a more efficient and tailored approach if nonclinical and adult 

safety data and information on the safety of similar products in children are considered.7 Then, 

when the benefit–risk balance is acceptable and the need is urgent, regulatory authorities 

would be more likely to accept a streamlined development programme for expedited approval. 

The following sections outline key opportunities for improving the efficiency of paediatric 

antibacterial drug development, from overarching principles to practical implementation 

strategies (Box 1, Table 1). 

Trials for expedited approval 

The prime purpose of paediatric studies of new drugs is usually to address pharmacokinetics 

and safety. For pharmacokinetics assessments, a study design whereby a single dose or 

multiple doses of the investigational product are given in addition to standard-of-care therapy 

for any indication could be considered adequate. This approach will expedite development by 

not limiting pharmacokinetic assessments in children to approved adult indications, which is 

particularly important given the existing global variation in approval criteria for adults, such as 

the body site-specific indications used by the United States Food and Drug Administration and 

the pathogen-based indications used by the European Medicines Agency.16,17 Safety 

assessments, in contrast, may be confounded by concurrent standard-of-care antibacterial 

therapy. Potential drug–drug interactions must be evaluated, including by in vitro assessment, 

where relevant.  

Comparative trials are often inefficient, unlikely to generate robust safety data in small 

paediatric samples and may delay access. In some cases, single-arm, open-label, 

noncomparative pharmacokinetic and safety studies should be considered as the basis for 

approval, as is the norm for other paediatric infectious disease trials, such as for tuberculosis 

and human immunodeficiency virus (HIV) infection.4 Although the inclusion of a comparator 

arm has advantages, obtaining robust comparative safety data is difficult when only a small 
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number of children are enrolled. The utility, interpretability and cost–effectiveness of larger, 

more complicated, comparative studies that assess both efficacy and safety is questionable, 

particularly where recruitment is difficult (e.g. for multidrug-resistant infections) and the 

primary goal is to describe pharmacokinetics and safety. In these circumstances, greater use 

should be made of the safety data for children available from previous trials on comparator 

antibacterial agents and from the published literature rather than requiring comparative trials 

for all products.18 

Simultaneous investigation 

Accurate pharmacokinetics data and an understanding of drug exposure are essential before 

conducting studies of clinical efficacy, but the traditional approach of completing 

pharmacokinetic studies sequentially in decreasing paediatric age cohorts delays the access to 

novel antimicrobials.18 This lengthy process may not be needed, especially for classes of 

antimicrobial drug that have predictable pharmacokinetics and a well-established safety 

profile. Where appropriate, simultaneous pharmacokinetics investigations could be conducted 

across multiple paediatric age groups using weight-banded dosing, which is consistent with the 

WHO recommendations and practices applied in other therapeutic areas, such as the treatment 

of HIV infection.4 However, although some drugs can be investigated simultaneously in all 

paediatric age groups, including neonates, for others, particularly new classes of drug, data 

from older children should be reviewed before investigations are conducted in more vulnerable 

and fragile paediatric age groups.19 

Extrapolating safety data 

A key principle underpinning more efficient paediatric drug development is the appropriate 

extrapolation of safety data from adults to children. Extrapolation can help optimise the trial 

size required for certain products or age groups, particularly when the drug under investigation 

is a member of a known and well-studied class of antibacterials, such as β-lactam–β-lactamase 

inhibitor combinations.18 Small clinical trials involving four to six subjects per age group could 

be used to supplement the extrapolation of efficacy data from adults to children, thereby 

helping achieve approval for children and neonates. There may be some concerns about using 

this approach for new classes of antimicrobial with less information available for either adults 

or children or with known toxicities in children (e.g. tetracyclines and fluoroquinolones).20 
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However, risks could be mitigated and safety in children could be established through 

postapproval studies or pharmacovigilance.19,21 

Extrapolating safety data from adults should consider any off-target effects of concern 

and the potential for age-specific or exposure-specific toxicities. For some drugs, the risks may 

be greater in neonates and young infants than in older children or adults; for example, central 

nervous system exposure may be increased by the immaturity of the blood–brain barrier and 

the immature neonatal brain may be more susceptible to toxicity.17 In these circumstances, 

additional data should be collected. However, European Medicines Agency guidelines 

acknowledge that safety profiles in adults and children are expected to be similar for similar 

systemic exposures, which supports the extrapolation of safety data from adults to children.17 

In addition, the International Council for Harmonisation’s 2024 E11A paediatric extrapolation 

supports a structured and continuum-based approach to the extrapolation of safety data.22 This 

guidance also recommends using modelling and targeted data collection to help address 

uncertainty and devise more efficient paediatric trial designs. 

Extrapolating efficacy data 

Paediatric drug development could also be streamlined by extrapolating efficacy data from 

adults to children for matched drug exposure. Modelling or simulating the relationships 

between drug exposure and clinical or microbiological outcomes could reduce the number of 

children that need to be enrolled in trials to validate exposure levels, thereby expediting the 

approval of new drugs. Nevertheless, paediatric antibacterial trials should be designed 

primarily to assess pharmacokinetics and safety, rather than efficacy. For most infectious 

diseases, adult exposure data, along with associated microbiological and clinical efficacy data, 

can be used to support paediatric drug approval. However, pathogen characteristics, their 

pathophysiology and the clinical presentation must be considered to address important 

differences between adults and children or between paediatric cohorts.16,17 For example, 

bacterial sepsis is specific risk for neonates and young infants because of differences in clinical 

and microbiological responses to particular drug exposure levels, thereby making it difficult to 

reliably extrapolate data from adults or older children.23 

Adolescents in adult trials 
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When adequate data from early phase studies in adults are available to assess the risks and 

benefits of a new drug, efforts should be made to enrol adolescents in adult phase-3 trials or in 

parallel cohorts. This approach is consistent with regulatory guidance, has been successfully 

implemented in other therapeutic areas and can lead to the simultaneous approval and labelling 

of a new drug for use in both adults and children as young as 12 years of age.16,17 Moreover, 

the early availability of data on adolescents can enable studies in younger children to start 

sooner. 

Neonates 

Neonates, including premature neonates, and infants younger than 3 months require additional 

considerations due to their particular physiology and to the high unmet clinical need for novel 

antimicrobials in this age group. The current substantial delay in addressing this population’s 

needs is unacceptable and results in a high number of unnecessary deaths.1 During the first 

weeks of life, the pharmacokinetics and safety of antimicrobial drugs can be extensively 

affected by rapidly evolving differences in the distribution of drugs between tissues and by the 

maturational development of renal and hepatic clearance.24 

In neonates, assessment of toxicity is challenging because physical examination is 

limited and blood sampling difficult. In addition, the long-term impact of adverse events 

following drug exposure, which may not be apparent at the time of administration, may be 

difficult to determine. Further, the immaturity of the immune system during the first few 

months of life can also affect the assessment of efficacy because clinical outcomes depend on 

both antimicrobial drug activity and the host immune response.23 Finally, effectiveness may be 

influenced by obstacles to drug administration, including the limited availability of age-

appropriate formulations and variations in drug delivery, particularly for critically ill neonates. 

Consequently, pharmacokinetics, safety, formulation, dosing and efficacy of drugs 

must be addressed across a wide range of gestational and chronological ages. The feasibility of 

different administration methods must also be considered to ensure optimal uptake and real-

world effectiveness. For drug classes for which substantial safety and efficacy data are 

available for older children and adults, such as β-lactam–β-lactamase inhibitor combinations, 

approval could be based on data from fewer neonates. However, this approach might not be 

appropriate for new molecular entities. 
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Expedited approval pathways 

Drug development programmes for specific paediatric groups could be streamlined, similar to 

the limited approvals granted for adults, provided safety and efficacy limitations in children is 

clearly understood.18 Additional evidence could be systematically collected from publications, 

postmarketing reports and databases, with postapproval safety reporting helping to address the 

initial data gaps. Further, modelling and simulation, extrapolation and the use of real-world 

data are critical for complementing data from clinical trials on the benefit–risk balance of a 

product. Although real-world data have limitations, they provide useful information on safety, 

rare adverse events, real-world effectiveness and dosing patterns in clinical practice. As novel 

agents may be used infrequently in early postapproval settings, real-world data have to be 

interpreted with caution and their ability to generate robust or generalizable evidence may be 

limited.20 Furthermore, the risks and benefits of expedited approval should be carefully 

considered for high-risk populations, such as neonates. Targeted safety evaluations and robust 

postmarketing surveillance are necessary to ensure that access to life-saving therapy is 

balanced by careful and ongoing risk assessment. 

Off-label antimicrobial use 

The off-label use of new antimicrobial drugs in the period between adult and paediatric 

approval can provide an important source of real-world evidence that complements structured 

data collection through clinical trials and postmarketing surveillance. Clinical information 

about dosing and the risks and benefits of off-label use is critical before paediatric approval, 

particularly when children cannot be enrolled in a clinical trial for these agents and no other 

treatments exist.  

Regulatory alignment 

Regulatory requirements for paediatric drug development should be harmonized between the 

European Medicines Agency, the United States Food and Drug Administration and other 

regulatory authorities to streamline global drug development.18 Aligning paediatric 

investigational protocols would also facilitate timely planning and execution. Ideally, high-

quality, paediatric data generated in one region should support regulatory approval in other 

regions. Existing pathways for regulatory national cooperation should be expanded, especially 

where there is an urgent need.17 
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The development of international, standardized, paediatric drug investigational 

protocols for commonly studied indications (e.g. skin infections, urinary tract infections and 

pneumonia), as often used in adult drug development, could help streamline regulatory 

processes in individual countries and make the approval and conduct of paediatric clinical 

trials more efficient. In addition, standard protocols would facilitate pooled data analysis, 

thereby increasing understanding of the safety, efficacy and pharmacokinetics of drugs across 

all paediatric age groups. As countries beyond the European Union or the United States may 

submit paediatric approvals early, regulatory alignment before paediatric trials is critical to 

ensure the studies meet the regulators’ requirements.19 

Early submission of trial data 

Given that the approval and labelling of some novel antimicrobials (e.g. bedaquiline and HIV 

drugs) is carried out in a sequential, age-stratified manner, it is important that the data from 

older age cohorts of children used to support approval are submitted as soon as possible 

because early submission can be very effective for ensuring drug labelling is updated for older 

children while clinical trials in younger age groups, including neonates, are still ongoing.6,9 

Although multiple submissions of data may be burdensome for sponsors and regulatory 

agencies, approval and labelling updates can be timelier and, in any case, multiple submissions 

are needed to ensure the appropriate use of some new antibacterials.18 Moreover, regulators 

considered this an acceptable approach. 

Expanding clinical trial networks 

In the United States, there are no successful, free-standing, paediatric trial networks for 

investigating drugs for regulatory approval. Setting up paediatric investigation sites is costly 

and time-intensive often repeated for each new drug developed. For example, some phase-2 

and -3 studies of new paediatric antimicrobial drugs required up to 50 clinical trial sites 

worldwide, and it takes years to identify, contract and delivering training at the sites. For most 

antimicrobial drug trials, the average number of subjects enrolled at each site is small. In our 

experience with facilitating studies involving children, two or fewer children may be enrolled 

at each site and as many as half the sites involved may not enrol a single patient.25 

Consequently, trial costs per evaluable child can be substantially greater than the cost per adult 

enrolled in comparable trials, which reflects the complexity of, and resources required by, 
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paediatric studies. Rather than being a profitable investment, these trials are usually a financial 

liability that the sponsor must accept to comply with the drug development programme 

required. 

In contrast, there are paediatric clinical trial networks outside the United States, such as 

the African–European SNIP-AFRICA collaboration,26 the Paediatric European Network for the 

Treatment of AIDS and Infectious Diseases,27 and initiatives by the Global Antibiotic 

Research and Development Partnership.28 However, attempts to create sustainable paediatric 

trial site networks for antibacterial drug development have been hampered by limited support 

for full-time academics and health workers to be involved and the high cost and resources 

required to recruit and sustain the personnel needed. Although funding mechanisms for clinical 

trial networks exist globally, securing reliable, sustainable funding (e.g. from sponsors, 

governments or nongovernmental organizations) remains a major barrier. 

Public–private collaborations can play a role in establishing sustainable global 

paediatric trial networks, but adequate funding for capacity-building and the establishment of 

networks is essential, particularly where unmet needs for novel antimicrobials are greatest. In 

addition, the efficient implementation of clinical trials and the generation of reliable data 

depend on strengthening data surveillance by providing adequate funding and infrastructure 

and on improving the standardization of key variables, such as definitions of the populations 

studied, inclusion and exclusion criteria, pharmacometrics for drug exposure, clinical and 

laboratory assessments, adverse events, and short- and long-term treatment outcomes. 

Trial site contracting and funding 

The clinical trial contracting process is often complex and time-consuming and varies greatly 

across sites and regions, thereby contributing to delays in activating sites and initiating trials. 

In many resource-constrained, health-care settings, the limited availability of dedicated 

research staff to assist in executing contracts can delay the implementation of trials where they 

are most needed. Contracts are important because they specify the obligations of sponsors, 

investigators and sites and define publication and intellectual property rights. However, their 

implementation could be simplified by the creation of a standardized contract to be shared with 

all research sites, which would increase transparency and promote dialogue between sites to 

ensure a successful, collaborative relationship. Standardization could also expedite the research 
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process and the publication of results. Information on budgeting should be transparent, 

standardized and shared between sites and sponsors or clinical research organizations to ensure 

that trials are conducted appropriately and no site makes a profit or loss. 

Engaging community stakeholders 

In addition to sponsors and regulators, community stakeholders, such as trial investigators, 

health workers and parents, should be fully engaged in the approval and labelling of novel 

antibacterials to treat drug-resistant infections. Early engagement of stakeholders, starting at 

protocol design, help ensure understanding of the trial, smooth enrolment and successful 

completion. Early has been shown to make recruitment easier, to ensure that study procedures 

and the overall conduct of the trial are acceptable in a paediatric setting, and clarifies the risks 

and benefits associated of a child’s participation.29,30 

Conclusion 

All stakeholders involved in promoting the health of neonates, infants and children need to 

collaborate to address the challenges of paediatric drug development. The study populations 

required for paediatric drug trials could be reduced by ensuring pharmacokinetic and safety 

investigations of new antibacterial drugs are performed efficiently and by designing clinical 

trials to take advantage of extrapolated efficacy data from adult trials, where appropriate. In 

addition, real-world and postapproval data could be used to support early, limited drug 

approval to enable prompt paediatric access to critically needed antibacterials active against 

multidrug-resistant pathogens. Nevertheless, we acknowledge that there are economic 

challenges in developing anti-infective drugs for all paediatric populations. Increased funding 

is needed from global governments, industry and philanthropic sources, along with statutory 

financial incentives for novel paediatric antibacterials, to ensure that neonates, infants and 

children in both well-resourced and resource-constrained health-care settings have timely 

access to safe, effective and often life-saving therapies. 
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Box 1. Strategies for expediting paediatric antibacterial drug development 

Routinely include adolescents in clinical trials 

When sufficient safety data for adults are available to assess the risks and benefits of 
a treatment, adolescents should be enrolled in adult phase-2 or −3 trials or in a parallel 
cohort. 

Extrapolate safety data from adult studies 

Extrapolating safety data from adults to children can help reduce the trial size required 
for certain products or age groups, particularly when the drug being studied is a member 
of a known and well-studied antibiotic class (e.g. β-lactam–β-lactamase inhibitor 
combinations). 

Streamline pharmacokinetic data collection 

Obtain pharmacokinetic data from studies in which investigational products are given in 
addition to standard-of-care treatment, for any indication. 

Use noncomparative trials 

Consider using single-arm, open-label studies in children for licensing and approval 
purposes rather than large, standard studies with comparator treatments, for which 
recruitment is difficult. 

Strengthen global paediatric trial networks 

Fund public–private partnerships that support global, paediatric, clinical trial networks 
investigating novel antibacterial drugs in neonates and children. 
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Table 1. Strategies and actions for expediting the development of new agents to treat multidrug-resistant 
infections in children and neonates 
Strategy Action Advantages Challenges and risks Priority for 

implementation 
Global 
regulatory 
alignment and 
harmonization 

Align requirements across 
regulatory authorities and policy-
making bodies 

(i) Reduces the risk of duplication 
and unnecessary additional trials; 
(ii) streamlines drug development; 
and (iii) improves global access to 
new drugs 

Requires coordination across 
jurisdictions that may have 
different regulatory priorities 

High 

Expanded 
paediatric 
clinical trial 
networks 

Develop sustainable, well 
funded, international networks to 
support efficient trial 
implementation in both resource-
rich and resource-constrained 
health-care settings 

(i) Makes trial recruitment easier; 
(ii) builds capacity for conducting 
trials; (iii) enhances data quality; and 
(iv) ensures clinical findings are 
generalizable across all paediatric 
populations 

Requires substantial, 
sustainable funding and 
coordination to ensure gains 
in capacity-building are 
maintained 

High 

Noncomparative 
trial designs 

Conduct single-arm, open-label 
pharmacokinetic and safety 
studies rather than small, 
underpowered comparative trials 

(i) Increases trial feasibility; 
(ii) avoids inefficient trials; and 
(iii) reduces delays in 
implementation 

Comparative safety data are 
limited 

High 

Extrapolation of 
efficacy data 
from adults 

Use adult efficacy data to 
expedite paediatric drug 
approval 

(i) Avoids unnecessary efficacy 
trials; (ii) widely accepted by 
regulators; and (iii) efficient 

May not be appropriate for all 
infections, particularly where 
the disease pathophysiology 
differs between adults, 
children and neonates 

High 

Extrapolation of 
safety data from 
adults 

Use existing adult and paediatric 
safety data, especially for known 
drug classes (e.g. β-lactam–β-
lactamase inhibitor 
combinations) 

(i) Reduces the need for large 
paediatric trials; and (ii) enables 
earlier approval 

Close postmarketing 
monitoring is required to 
detect unforeseen toxicity 
risks, particularly for neonates 

High 

Simultaneous 
pharmacokinetic 
investigations 
across 
paediatric age 
groups 

Conduct pharmacokinetic 
studies in multiple paediatric age 
groups concurrently (e.g. using 
weight-banded dosing) rather 
than sequentially 

(i) Avoids delays inherent in age de-
escalation; and (ii) accelerates 
neonatal access to drugs 

(i) Requires careful safety 
oversight; and (ii) may not be 
appropriate for novel drug 
classes 

High 
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Inclusion of 
adolescents in 
adult trials 

Enrol adolescents in phase-3 
adult trials, when appropriate, to 
enable earlier drug labelling for 
children 

(i) Enables near-simultaneous 
approval for adolescents and adults; 
and (ii) reduces trial duplication and 
the need for slow age de-escalation 
trials 

Requires the alignment of 
regulatory and ethical 
frameworks, as well as the 
willingness of site 
investigators to enrol younger 
cohorts 

High 

Expedited 
conditional 
approval 
pathways 

Allow rapid drug approval for 
conditions with a high unmet 
need for novel antimicrobials 
and support approval through 
postmarketing studies 

Enables timely access to life-saving 
therapies 

(i) There may be a higher 
level of uncertainty about 
safety and efficacy at 
approval; and (ii) strong post-
licensing, pharmacovigilance, 
surveillance systems must be 
in place 

High 

Strengthened 
data systems 
and 
standardization 

Improve data collection tools, 
surveillance systems and the 
standardization of definitions of 
the populations studied, study 
inclusion and exclusion criteria, 
clinical and laboratory 
assessments, pharmacometrics 
for drug exposure, adverse 
events, and short- and long-term 
treatment outcomes 

(i) Improves data quality; 
(ii) facilitates both trial 
implementation and postsurveillance 
real-world data collection; and 
(iii) enables pooled analyses 

Requires substantial 
infrastructure investment and 
coordination 

Moderate 

Standardized 
contracts and 
protocols 

Use harmonized contracts, trial 
protocols and operating 
procedures across trial sites and 
regions 

(i) Reduces delays in site activation 
and study commencement; and 
(ii) improves transparency and 
efficiency 

May be difficult to implement 
across diverse legal and 
institutional systems 

Moderate 

Real-world data 
use 

Use observational data, 
including data attained from off-
label prescribing, to complement 
clinical trial data on safety and 
effectiveness 

(i) Reflects real-world drug use; and 
(ii) increases pre- and post-approval 
evidence generation 

(i) Information on off-label use 
may not always be published; 
(ii) data available for novel 
agents may be limited; and 
(iii) prescribing bias and 
confounding is possible in 
certain patient populations 

Moderate 

 


