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Abstract

Despite legislation incentivizing and requiring drug companies to conduct pediatric clinical trials, 

there still is a 9-year delay in drug approval for pediatric labeling after the initial adult drug 

approval. The aim of this study was to review the experience of the US Food & Drug 

Administration (FDA) with combined pediatric and adult trials as a means for expediting pediatric 

approval and labeling. Combined pediatric and adult trials submitted to the FDA from 2012 to 

2018 were reviewed. Only the publicly available labels and reviews were utilized for this analysis. 

Combined trials were identified for 72 products, with a total of 156 combined adult and pediatric 

trials. The therapeutic areas with the largest number of combined trials were in pulmonology for 

products reviewed under the Best Pharmaceuticals for Children Act (BPCA) and/or the Pediatric 

Research Equity Act (PREA), and hematology reviewed under the Orphan Drug Act (ODA). All 

drugs that utilized combined pediatric and adult clinical trials were approved simultaneously for 

both the adults and that part of the pediatric population. A separate pediatric subgroup efficacy 

analysis was reported in 57% and 48% of products under BPCA/PREA and the ODA, respectively, 

with a separate safety analysis in 48% and 38% of these products. When considering both BPCA/
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PREA and orphan drug studies, all the combined pediatric and adult trials allowed concurrent 

approval and labeling for part of the pediatric population at the time of the adult approval.
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Introduction:

Medications are frequently used off-label in pediatric patients.1 Approximately 62 to 85% of 

drugs prescribed for children are used off-label,2 with higher rates for children hospitalized 

in neonatal and pediatric intensive care units.3 While off-label use does not imply improper, 

contraindicated, or illegal use, off-label use often lacks substantial evidence for efficacy in 

contrast to that required for approval. The lack of pediatric use information for approved 

drugs is also associated with an increased risk for adverse drug reactions.4 Pediatric 

healthcare providers are then faced with the practical dilemma as to how to prescribe off-

label medications for children due to a lack of reliable information.

Drug development in pediatric patients is often complicated by challenges such as ethical 

and legal aspects, appropriate pediatric formulations, small sample sizes, and slow 

recruitment into trials.5 Prior to the passage of the Best Pharmaceuticals for Children Act 

(BPCA) in 2002 and the Pediatric Research Equity Act (PREA) in 2003, few pediatric drug 

product trials were submitted to the FDA. FDA has the authority to require pediatric studies 

under certain circumstances (PREA), and also to incentivize drug developers to conduct 

pediatric studies (BPCA). These laws were reauthorized, made permanent, and further 

strengthened through the passage of the FDA Amendments Act (FDAAA, 2007), the FDA 

Safety and Innovation Act (FDASIA, 2012), and the FDA Reauthorization Act (FDARA, 

2017).

PREA and BPCA have contributed to the increase in pediatric trials submitted to the FDA 

and subsequently approved pediatric indications,6–8 but many drug labels still lack pediatric 

information.2 Also, many pediatric trials required under PREA are deferred as 

postmarketing requirements (PMRs). As of January 2019, there were 182 PMRs in pending 

status, denoting that the pediatric trials have not yet been completed.9 The completion rate of 

pediatric PMRs after product approval was 2.3% after one year, 6.8% after two years, and 

reached 26.7% five years after approval.2 Since the product is available for use in pediatric 

patients after adult approval, it may be more difficult to enroll children in clinical trials as 

the time after adult approval increases.

The Orphan Drug Act (ODA) of 1983 was enacted to facilitate the approval of drugs for rare 

diseases, defined as diseases that affect less than 200,000 individuals in the U.S. Under the 

ODA, sponsors may receive an additional seven years of marketing exclusivity for the 

approval of an indication that has received orphan designation. Products with orphan 

designations are exempt from PREA requirements, which could prevent the conduct of 

pediatric studies that might normally be required under PREA.10 Between 1999 and 2018, 

FDA identified 548 orphan indications that were approved during the review period, with 

Tanaudommongkon et al. Page 2

Clin Pharmacol Ther. Author manuscript; available in PMC 2021 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



200 orphan indications that did not warrant pediatric labeling.11 Of the total of 548 orphan 

indications, FDA deemed 348 indications (64 %) to be relevant to children, thus warranting 

pediatric use information in the labeling for the indication. Of these 348 indications, 221 

(64%) indications for which pediatric use information was considered to be appropriate were 

fully labeled (i.e., the labeling contains adequate efficacy, safety, dosing, and age-

appropriate formulation information to support its use in the full range of affected pediatric 

patients) for pediatric use. FDA identified 127 orphan indications that were not fully labeled 

for the pediatric population. The 127 orphan indications missing pediatric information in 

labeling corresponded to 98 drugs approved for one or more orphan indications (19 of the 98 

drugs were approved for more than one orphan indication). Approximately two-thirds (81) 

of these indications had no pediatric information at all, while the remainder had some 

pediatric labeling.11

One method of improving the timeline for pediatric drug approval and labeling is through 

the concurrent inclusion of pediatric and adult participants in drug development studies. 

Combined pediatric and adult trials allow for the simultaneous evaluation of safety and 

efficacy, particularly during Phase 3 studies, and has the advantage of obtaining approval in 

part of the pediatric population at the time of the adult drug approval. Collated experience 

over time with conducting pediatric trials, increased understanding in the similarities and 

differences of certain diseases and response to therapy between adults and pediatrics, and 

advances in deriving pediatric dosing support the rationale for inclusion of pediatric 

populations in adult pivotal trials, when appropriate. The FDA has encouraged this 

approach, and recently published FDA draft guidances discuss the inclusion of adolescent 

patients in adult clinical trials.12,13

Numerous challenges exist when designing and implementing a combined pediatric and 

adult trial and highlight the fact that a combined trial approach may not be suitable for every 

disease indication or scenario. In general when considering a combined trial approach for a 

given indication, there should be an expectation that similar disease progression occurs in 

both children and adults, and that a similar exposure-response relationship exists for children 

and adults.14 These expectations are the same as occurs in patient recruitment in any drug 

development study. However, even when this is the case, other factors may make a combined 

adult and pediatric trial challenging to design and implement. For example, different primary 

endpoints measured in adult trials for a given indication may not always be suitable for use 

in pediatric trials.15 In addition, the need to enroll sufficient numbers of pediatric patients for 

safety and efficacy evaluation and the small numbers of pediatric patients available also 

make subgroup analyses difficult to interpret. Adolescents may the most feasible pediatric 

population to enroll in combined trials, but developmental toxicities such as impairment in 

growth or impact on sexual maturation can preclude combined trials.16

Given the potential for increasing the rate of pediatric approvals in at least part of the 

pediatric population at the time of adult drug approvals, the experience of the FDA with 

combined pediatric and adult trials is particularly valuable. The objectives of this evaluation 

were 1) to perform a review of the BPCA and/or PREA and orphan drug submissions to the 

FDA where combined adult and pediatric trials were conducted, 2) to evaluate the most 

relevant therapeutic areas in which combined trials were conducted, 3) to identify the trials 
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that reported separate safety and efficacy analyses for the pediatric subgroups, and 4) to 

delineate which dosing methods were most often utilized in the combined trials.

Methods

Data Sources

The drugs were categorized as either (i) BPCA and/or PREA or (ii) ODA and were then 

subcategorized into either drug or biologic products. Orphan drug submissions are exempt 

from PREA, but BPCA can also pertain to orphan drugs.

All drug development programs submitted to the FDA under the ODA (January 1, 2012 to 

December 31, 2018) or under BPCA/PREA (July 1, 2012 to December 31, 2018) were 

surveyed. These studies were conducted under FDASIA (July 2012 to July 2017), FDARA 

(August 2017 to December 2018) and the ODA. These dates were chosen as being 

contemporaneous with current drug development practices. Data were extracted from the 

publicly available FDA approved labels, approval letters, and authored FDA reviews for each 

trial, including cross-team leader reviews, medical reviews, clinical pharmacology reviews, 

and statistical reviews. Additional information regarding clinical studies was also retrieved 

from ClinicalTrials.gov and journal publications indexed on PubMed/Medline. This study 

did not require Research Involving Human Subjects Committee review and approval under 

45 CFR §46.101b(4).

Definitions and Outcomes

Drugs were classified into the following categories according to the primary indication or 

affected organ system: allergy, anti-infectives, antiviral, dermatology, hematology, 

metabolic, neurology, oncology, ophthalmology, psychiatry, gastroenterology, rheumatology, 

inborn errors of metabolism or pulmonology. Age groups were defined as: pediatrics/

adolescents (<18 years)17 and adults (≥18 years). For dosing, fixed dosing refers to dosing 

strategies without correction for body size. Weight-based dosing is calculated based on an 

individual’s body weight, while weight band dosing refers to using cutoffs on certain doses 

based on a weight range.

Data Collection

Data were collected from publicly-available FDA sources. If the clinical trial information 

was incomplete, additional information was obtained through ClinicalTrials.gov or PubMed/

Medline if available. Information regarding each drug or biologic submission was collected 

and included the following: therapeutic area, legislation under which the study took place 

(i.e. BPCA, PREA, or ODA), original label indication (if already approved), previous 

indication before submission (if multiple submissions existed), intended indication for 

submission, approved indication for submission, formulation, drug class and whether the 

drug was a new-molecular entity (NME), and number of trials included in the submission. 

The following information regarding each drug trial was collected: clinical trial design, trial 

phase, trial outcome, inclusion criteria age, actual age range enrolled in study, duration of 

study, number of total subjects, total number of pediatric subjects divided into age groups, 
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dose(s) and dose selection process, subgroup efficacy analysis, subgroup safety analysis, 

subgroup age stratification, and pooled safety analysis.

To determine whether additional pediatric trials beyond the combined adult and pediatric 

trial were necessary, both labels and a listing of postmarketing requirements and 

commitments were examined.

Statistical Analysis

Standard summary statistics including counts were used to describe the study variables. The 

outcomes for this analysis were therapeutic area, years between initial approval and labeling 

for pediatric use, year approved for pediatric use, and fixed dose/weight band/weight-based 

dosing. Descriptive analyses were performed regarding the safety, efficacy, dosing type, and 

therapeutic area.

Results

There were 72 total drug and biological products and 156 trials submitted to the FDA that 

were identified as having combined pediatric and adult trials, based on this systematic 

review of drug and biological products from 2012 to 2018. The majority of these combined 

trials included the entire pediatric age range that would benefit from the treatment (91 trials 

for 42 products). A substantial number included only adolescents (12–18 years of age; 56 

trials in 24 products) whereas some programs included older children and adolescents (6 – 

18 years of age; 9 trials in 6 products). A more complete breakdown of ages in BPCA/PREA 

or under the ODA is presented in Table 1.

Drugs Approved under PREA and BPCA

Drug Products—Forty-six trials were conducted on 23 products under BPCA and/or 

PREA for drug products. The most commonly studied therapeutic area under BPCA and/or 

PREA for drug products was pulmonology, which consisted of 33% (15/46) of the total 

studies (Figure S1a) and 22% (5/23) of the total drug products (Figure 1a). The pediatric 

population included in the combined trial was approved concurrently with the adult 

population in all cases.

The number of combined trial approvals by year are shown in Figure 2. There was an 

average of three drugs approved per year from 2012 to 2017 (Figure 2a) using the combined 

trials approach. For efficacy, 56.5% (26/46) of trials performed a separate efficacy analysis 

for the pediatric patients (Table 2). For safety, 46% (21/46) of trials reported a separate 

safety analysis for pediatric patients (Table 2). Fixed dosing was utilized in 83% (38/46) of 

the studies (Table 3), while 11% (5/46) used weigh-based dosing and 6.5% (3/46) used 

weight band dosing.

Biological Products—There were four biological products approved under BPCA and/or 

PREA in the combined trials. Pulmonology (75%) and allergy (25%) were the only two 

therapeutic areas for these combined trials. All products received simultaneous FDA-

approval in adults and for the pediatric population included in the combined trial for the 

indication studied. Figure 2a shows that there was one biologic approved each year from 
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2014 to 2017 using combined pediatric and adult trials. All the studies were safety and 

efficacy studies, and 62.5% (5/8) of the studies performed a separate efficacy and safety 

analysis for the pediatric subgroup. Only one product performed a combined adult and 

pediatric dose-finding study. Fixed dosing for biological products was used in 87.5% (7/8) of 

products, and one product used weight-based dosing.

Drugs approved under the ODA

In this analysis, a total of 45 drug and biological products were approved from 2012 to 2018 

under the ODA, utilizing a total of 102 combined pediatric and adult trials. Of this group of 

orphan drug trials, 54% (55/102) were for biological products and 46% (47/102) were for 

drug products.

Drug Products—The orphan approvals for drug products are in ten therapeutic areas but 

are concentrated in two therapeutic categories: hematology 19% (9/47) and neurology 19% 

(9/47) based on the number of trials (Figure S1c). When evaluating the drug approvals by 

the number of drug products, hematology 20% (4/20) was the most common therapeutic 

area (Figure 1c). All of drug products were approved simultaneously for pediatric use for the 

population studied along with the adult drug approval. For efficacy, 60% (28/47) of these 

studies performed a separate efficacy analysis in the pediatric patients. For safety, 45% 

(21/47) of combined safety trials evaluated safety in the pediatric patients separately. A few 

drugs had overlapping dosing regimens (e.g., fixed dose and weight band), but most studies 

(45%) (21/47) used weight-based dosing. Only one (1/47) of the studies was a dose-finding 

study (Table 2).

Biological Products—Most orphan approvals for biological products were hematology 

studies 44% (24/55) as the major therapeutic area, follow by oncology 18% (10/55). No 

trend was observed between the number of biological products and the year approved for 

pediatric use on the basis of combined trials for the 2012 to 2018 period. The concurrent 

approval in the pediatric patients included in the combined trials was observed for biological 

products at the time of the adult approval.

Weight-based dosing was used in 84% (46/55) of the studies, and there were about equal 

numbers of fixed dosing and weight band dosing of around 30%. A separate efficacy 

evaluation for the pediatric subgroup was documented in 38% (21/55) of the total studies for 

biological products. For safety endpoints, 33% (18/55) of combined trials performed a 

separate safety evaluation for the pediatric subgroup. Only 4/55 studies performed was a 

dose finding study.

Discussion

Pediatric approval is often delayed in the drug development process. As a consequence, 

pediatric drug and biological product approvals lag behind adult approvals by an average of 

nine years. This time lag can contribute to difficulty in completing pediatric drug 

development trials. Conducting combined pediatric and adult combined trials is one solution 

to this significant time delay in pediatric approval.18
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This is not the first attempt to expedite pediatric drug development programs. The 

extrapolation of efficacy data from adults to pediatric patients was included in the final 

regulation on pediatric labeling in 1994. With extrapolation of efficacy from adults to 

pediatric patients, the pediatric development program is reduced to dose determination and 

safety studies. Support for this concept was reaffirmed in 2019 in the draft US FDA 

Guidance for Industry: Demonstrating Substantial Evidence of Effectiveness for Human 

Drug and Biological Products,14 and extends to the 2018 EMA “Reflection paper on the use 

of extrapolation in the development of medicines for paediatrics.”19 A review of these US 

pediatric extrapolation programs in 201720 demonstrated changing ideas about the 

assessment of disease similarity between adults and pediatric patients, and these concepts 

will continue to evolve.

For the approval of a drug or biological product in the United States, the FDA requires 

substantial evidence of effectiveness.14 Combined adolescent-adult trials however are 

challenging in the pediatric population for a number of reasons, including ethical concerns 

with differing requirements between adults and adolescents for assent/consent,21 

psychosocial issues for adolescents,22 recruitment challenges when adolescents may be 

cared for at different sites from adults, and the potential delay in completion of the phase 3 

trials if these considerations become obstructions. The proposed mitigation strategies for 

these challenges include: (a) early discussions with the review division at the FDA, (b) the 

fact that no minimum number of adolescents is required, (c) selecting study sites with both 

adults and adolescents, (d) selecting sites where institutional review boards cover both adults 

and adolescents, (e) including pediatric experts on safety committees and as principal 

coinvestigators, and (f) including adolescents in community discussions of trial design and 

ethical approval.23 Support for these trials has come from both the position paper of the 

American College of Clinical Pharmacology and the Institute for Advanced Clinical Trials 

for Children (I-ACT) conference on “The Inclusion of Adolescents in Adult Clinical Trials” 

in October, 2019.

The FDA position in encouraging these combined adult and pediatric trials is demonstrated 

in the release of specific draft guidances in the oncology and in antiviral products. In the 

past, “pediatric trials of the same drug generally have been initiated after the completion of 

one or more adult clinical trials, or after the initial approval in adults, delaying development 

of and access to potentially effective new cancer drugs for the pediatric population.”12 To 

address this issue, FDA released the draft 2019 Guidance for Industry: Considerations for 

the inclusion of adolescent patients in adult oncology clinical trials.12 The purpose of the 

guidance is to enable earlier access to drug products for adolescent patients with cancer. 

Adolescent patients should be eligible for participation in adult oncology trials in all stages 

of drug development when the tumor histology and biologic behavior is the same. 

Adolescent patients may be enrolled after obtaining initial adult pharmacokinetic and 

toxicity data. Additionally, for dose escalation for drugs with body size-adjusted dosing for 

adults, “adolescent patients should receive the same body size-adjusted dose (mg/kg or 

mg/m2or other suitable binning) that is administered in adults.” Safety monitoring data in 

such a trial should also be examined for any age-related differences.12,24 For the antiviral 

therapeutic area, sponsors should conduct a separate adolescent study in parallel with the 

adult phase 3 clinical trials if there are strong evidence of disease similarity between adults 
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and pediatrics, and similarity in dosing/PK in adults and adolescents. Adolescents should be 

part of the primary endpoint analysis if they enroll in the adult phase 3 trial. Furthermore, 

the sponsor should begin development of a pediatric formulation as soon as the adult dose is 

selected from phase 2 trial(s). As more evidence becomes available, similar approaches may 

be possible for other indications.25

Before BPCA and PREA, more than 80% of the drugs approved for adult use were being 

used off-label in children. This number has been reduced to about 50% after passage of these 

laws but varies considerably depending on inpatient and outpatient settings. Based on our 

analysis since 2012, 85.2% (46/54) of total studies for combined pediatric and adult trials 

were triggered by PREA, 11.1% (6/54) by BPCA, and 3.7% (2/54) by both for products 

reviewed under PREA and BPCA.

Enrollment of pediatric patients in adult trials was based on disease-specific criteria. When 

looking at disease-specific areas, cystic fibrosis and asthma were the primary diseases in the 

pulmonology area in adult and pediatric combined trials under BPCA/PREA. The large 

percentage of cystic fibrosis patients who are still in their teenage years facilitated pediatric 

and adult combined trials in the pulmonology area.

Subgroup analyses are often used to evaluate the efficacy and safety data in the trial across 

age subgroups.24 Approximately 51% of the combined studies reported a separate 

subanalysis for efficacy in pediatric patients, and only 42% reported a separate subanalysis 

for safety. These subgroup analyses are not required and may be impossible to do when the 

number of pediatric patients is small. Moreover, such subgroups are generally not powered 

sufficiently to provide independent substantiation of the efficacy or safety for that subgroup. 

Prior consideration of these subgroup analyses should be made during discussions between 

the sponsor and the FDA.

Combined adolescent-adult clinical trials were primarily conducted in phase 2 and 3 (Table 

S1) with a small percentage in phase 1 related to pharmacokinetics. The ACCELERATE 

trial, based on a literature review and multidisciplinary discussions between representatives 

from different fields, suggested that enrollment of adolescents of 12 years and over in adult 

early-phase oncology clinical drug trials, even in phase 1 first-in-human trials, may represent 

a safe and more efficient alternative method of obtaining a pediatric indication.26 Despite 

concerns of toxicity in pediatric oncology patients, the evidence to date appears to show that 

this approach is safe.

The U.S. FDA has granted many orphan drug designations since the introduction of the 

Orphan Drug Act in 1983. Nearly 4,000 drugs received orphan drug designations in the 

United States from 1983 to 2017, and more than 650 were approved for marketing during 

that time.27 The primary difference between the combined pediatric and adult trials under 

BPCA and/or PREA versus those under the Orphan Drug Act was that the ODA often 

included the entire pediatric age range in the trial. For 71% (32/45) of products, the entire 

pediatric age range was considered for the ODA trials, and this is approximately what was 

observed in a much broader analysis of the pediatric ODA products from a 20 year time 

period.11 In that FDA report to Congress, 221 of 348 indications (64%) were considered to 
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be fully labeled for pediatric use. These observations contrast with BPCA/PREA, where 

only 10 of 27 products (37%) included combined trials with the entire pediatric age-range. 

Additional pediatric studies beyond the combined trials leading to a labeled pediatric 

indication in a younger population had to be conducted for 6 products under BPCA/PREA 

and 4 products under ODA in this analysis.

The therapeutic area with the greatest number of drugs with orphan designations and 

approvals is oncology. Oncology has the largest orphan approval number compared to other 

therapeutic areas from 2013 to 2017.28 This high number of orphan drugs in development 

for cancer is due to the ability to identify and target the underlying oncogenic driver events 

in subpopulations of cancer patients, and efforts to molecularly characterize hundreds of 

cancers from many oncology indications.29 When evaluating therapeutic classes, most 

orphan drug programs for the combined pediatric and adult trials focused on the hematology 

area. This may be related to age-specific incidence of lymphoma and leukemia among the 

pediatric population,23 with the most common cancers being lymphomas among adolescents 

15 to 19 years old and leukemias in the 0 to 14 years of age group.30

One limitation to this study was that only publicly available information was used for this 

analysis. This approach was considered appropriate since most of the findings were 

objective (e.g. concurrent drug approval), and it was assumed that any subgroup analysis of 

safety and efficacy in pediatric patients would be considered sufficiently important to 

include in the publicly available review. Another limitation comes from the arbitrary nature 

of assigning age cut offs, as opposed to physiological criteria, in order to define what 

constitutes a pediatric patient, adolescent, or young adult. The 18 year old cutoff has been 

described as a hurdle for pediatric oncology patients.31 In addition, the physiologic 

development, disease pathophysiology, and drug pharmacology are other factors that may be 

considered when determining appropriate age cutoff criteria in studies. However, the ICH 

E11 age definitions used in this analysis17 are widely used by clinicians, drug developers 

and regulators.

In summary, pediatric drug approvals have been delayed in the past, with some products 

being labeled in pediatric patients more than 10 years after the adult drug approval. This 

study demonstrated that the use of combined pediatric and adult clinical drug development 

trials can result in approval for some or all pediatric populations at the same time as adult 

approval. Hematology had the largest percentage of drug approvals for combined pediatric 

and adult trials for drug and biological orphan products. Pulmonology was the only 

therapeutic area with many combined trials under BPCA and/or PREA. Most combined 

trials for products under BPCA/PREA were conducted using the adolescent patient 

population, in contrast to ODA combined trials that primarily used the entire pediatric age 

range. Approximately 50% of combined trials reported a separate subanalysis in pediatric 

patients for efficacy, and about 40% reported a separate subanalysis for safety. But the 

majority of the sub analyses were exploratory analyses and were not powered to 

independently confirm outcomes in the subgroup. Combined pediatric and adult drug 

development trials have been very successful at obtaining concurrent drug approval for part 

of the pediatric population at the time of the adult approval.
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Study Highlights

• WHAT IS THE CURRENT KNOWLEDGE ON THE TOPIC?

– Pediatric drug approval still requires an average of 9 years after the 

adult approval, which creates a risk for pediatric patients.

• WHAT QUESTION DOES THIS STUDY ADDRESS?

– The US FDA has been encouraging the inclusion of pediatric 

patients in adult drug development trials. Has this approach been 

successful, and what were the clinical pharmacology aspects of these 

trials?

• WHAT THIS STUDY ADDS TO OUR KNOWLEDGE?

– The combined pediatric and adult trials were used extensively for 72 

products between 2012–2018 under both PREA/BPCA and the 

Orphan Drug Act. A separate subgroup analysis was reported 

approximately 50% of the time. Dosing approaches appear to be 

different under PREA/BPCA and the Orphan Drug Act for these 

trials. Combined pediatric and adult drug development trials were 

very successful.

• HOW THIS MIGHT CHANGE CLINICAL PHARMACOLOGY AND 

THERAPEUTICS?

– Combined pediatric and adult drug development trials are successful 

and will be increasingly used in the future. This change will bring 

challenges related to clinical trial design, dosing, and the appropriate 

use of subgroup analysis.
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Figure 1. 
Percentage and number of the approvals with pediatric patients included in adult trials based 

on total number of products from the years 2012–2018 under BPCA and/or PREA: a) drug 

products and b) biological products; under the Orphan Drug Act: c) drug and d) biological 

products.
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Figure 2. 
Year of pediatric drug approval under a) BPCA and/or PREA, and b) the Orphan Drug Act 

with combined pediatric and adult trials. The black bars represent the drug products and the 

stippled bars represent the biological products.
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Table 1.

The age groups included in the combined adult and pediatric trials submitted to the FDA 2012–2018.

Age

BPCA/PREA
a Orphan Drug Act

Number of 
Products

Number of 
Trials

Number of 
Products with 

Additional 
Pediatric Studies

Number of 
Products

Number of 
Trials

Number of Products 
with Additional 

Pediatric Studies

12–18 years 13 30 5 11 26 4

6–18 years 4 7 1 2 2 0

All pediatric
b 10 17 0 32 74 0

a
Abbreviations: BPCA, Best Pharmaceuticals for Children Act; PREA, Pediatric Research Equity Act.

b
All pediatric includes birth to 18 years of age.
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Table 2.

Separate analysis for efficacy, safety, and dose finding for the pediatric subgroup in combined pediatric and 

adult trials reviewed under BPCA and/or PREA and the Orphan Drug Act.

Regulatory Act Type of Products Separate Pediatric Efficacy 
Analysis

Separate Pediatric Safety 
Analysis Dose Finding Studies

BPCA
a
 and/or PREA

Drug 56.5% (26/46) 45.7% (21/46) 0% (0/46)

Biologic 62.5% (5/8) 62.5% (5/8) 12.5% (1/8)

Orphan Drug Act Drug 59.6% (28/47) 44.7% (21/47) 2.1% (1/47)

Biologic 38.2% (21/55) 32.7% (18/55) 7.3% (4/55)

a
Abbreviations: BPCA, Best Pharmaceuticals for Children Act; PREA, Pediatric Research Equity Act.
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Table 3.

Different dosing approaches for combined pediatric and adult trials reviewed under BPCA and/or PREA and 

ODA for drug and biologic.

Type of Drug Reviews Type of Products Fixed Dose Weight Band Weight Base

BPCA and/or PREA Drug 82.6% (38/46) 6.5% (3/46) 10.9% (5/46)

Biologic 87.5% (7/8) 0% (0/8) 12.5% (1/8)

Orphan Drug Act Drug
31.9% (15/47)

a
38.3% (18/47)

a
44.7% (21/47)

a

Biologic
30.9% (17/55)

a
32.7% (18/55)

a
83.6% (46/55)

a

a
Some overlap between these dosing types
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