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Dutch Abstract 

Titel Evaluatie van de rol van modellering en simulatie in de benefit risk discussie van pediatrische geneesmiddelen 

 

Achtergrond Klinische studies bij de pediatrische populatie hebben aanzienlijke limitaties als gevolg van praktische en ethische 

beperkingen. Sommige beperkingen, zoals de beperkte mogelijkheden voor gegevensverzameling bij pediatrische patiënten, 

kunnen gedeeltelijk worden ondervangen door het uitvoeren van extrapolatiestudies op basis van modellerings- en 

simulatietechnieken. 

 

Doelstelling Het doel van deze studie is na te gaan of modellering en simulatie een rol spelen in de benefit risk discussie van 

pediatrische geneesmiddelen die tussen 26 juli 2008 en 10 januari 2022 zijn goedgekeurd. 

 

Methode Dit is een retrospectieve studie en de European Public Assessment Reports (EPAR's) van het Europees 

Geneesmiddelenbureau, of EMA, zijn de primaire bron voor dit onderzoek. Elk geneesmiddel wordt gescreend op een 

‘paediatric investigation plan’ (PIP). De resultaten worden opgeslagen in Microsoft Excel en grafisch samengevat in een 

stroomdiagram. Geneesmiddelen voor diergeneeskundig gebruik, generieke geneesmiddelen, biosimilars en afgewezen 

geneesmiddelen zullen worden uitgesloten. Nieuwe geneesmiddelen (withdrawn of geautoriseerd) met een vergunning voor 

het in de handel brengen na 26 juli 2008 zijn geïncludeerd. Vervolgens zal het aantal geneesmiddelen met een PIP worden 

geëvalueerd en zal elke individuele PIP van de EMA-website met extrapolatie studies worden gedownload. De PIP's zullen 

worden gecategoriseerd op basis van de aan- of afwezigheid van een extrapolatiestudie. Ten slotte zal voor voltooide PIP's de 

rol van M&S in de benefit risk discussie worden geëvalueerd door te zoeken naar verklaringen op basis van de 

extrapolatiestudies in de benefit risk discussie van de overeenkomstige EPAR's. Alle verzamelde gegevens zullen worden 

gekwantificeerd en geanalyseerd met behulp van eenvoudige lineaire regressie. 

 

Resultaten In totaal werden 1881 geneesmiddelen van de EMA-website gehaald. Geneesmiddelen voor diergeneeskundig 

(n=280), generiek (n=265), biosimilar (n=82) en afgewezen geneesmiddelen(n=52) werden geëxcludeerd, evenals 

geneesmiddelen met een handelsvergunning van vóór 26 juli 2008 (n= 474). In totaal kwamen dus 728 geneesmiddelen in 

aanmerking voor inclusie in dit onderzoek. Voor 175 van deze geneesmiddelen ontbrak een PIP als gevolg van een verkregen 

‘waiver’ (n=70), hybride aanvraag (n=21), niet aanbevolen gebruik/geen relevant gebruik (n=28), reeds ingediend in de 

oorspronkelijke aanvraag voor het in de handel brengen (n=21), reeds geregistreerd werkzaam bestanddeel/aanvraag voor 

geïnformeerde toestemming (n=30). Deze geneesmiddelen werden daarom niet verder onderzocht. Van de geneesmiddelen met 

een PIP (n=553) konden in totaal 709 PIP's op de EMA-website worden geïdentificeerd. Wij vonden een jaarlijkse toename 

van 4% (95% betrouwbaarheidsinterval: 1,7 - 6,0%, p= 0,002) in het aantal extrapolatiestudies per PIP. Van de 709 PIP's werd 

in 180 (25%) PIP's om een extrapolatiestudie gevraagd, waarvan 37 PIP's met extrapolatiestudie voor 31-05-2022 waren 

afgerond. Als gevolg van het feit dat één geneesmiddel twee verschillende beoordelingsrapporten had, zijn 38 rapporten 

beoordeeld. Na beoordeling van de benefit risk discussie van deze PIP's hadden 16 (59%) beoordelingsrapporten een positief 

advies mede op basis van de extrapolatiestudies, 10 (37%) beoordelingsrapporten hadden geen discussie besproken van 

extrapolatiestudies in de benefit risk discussie.  

 

Discussie In deze studie werd ervan uitgegaan dat extrapolatiestudies een grote rol spelen in de ‘regulatoire decision’ making 

voor geneesmiddelen die bestemd zijn voor gebruik bij pediatrische patiënten. Wij stelden echter vast dat slechts in 180 van de 

709 PIP's een extrapolatiestudie had uitgevoerd. Bovendien werd de gevraagde extrapolatiestudie slechts bij 16 van de 27 

afgeronde PIP's met een extrapolatiestudie in de B/R-discussie besproken, wat erop wijst dat het uitgebrachte advies niet 

gebaseerd was op de gegevens van de extrapolatiestudies. 
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Abstract 

 

Title Evaluating whether modelling and simulation plays a role in the benefit risk discussion of paediatric medicinal 

products 

 

Background Clinical trials in the paediatric population have significant limitations due to practical and ethical 

constraints. Some limitations, such as limited opportunities for data collection in paediatric patients, can partially be 

overcome by conducting extrapolation studies based on modelling and simulation techniques.  

 

Aim The purpose of this study is to evaluate if modeling and simulation plays a role in the benefit risk discussion of 

paediatric medicines approved between July 26, 2008, and January 10, 2022. 

 

Methods This is a retrospective study and the European Public Assessment Reports (EPARs) of the European Medicines 

Agency, or EMA, are the primary source for this research. Each human medicinal product is screened for a paediatric 

investigation plan(s) (PIPs). The results are recorded in Microsoft Excel and will be summarised graphically in a 

flowchart. Veterinary, generic, biosimilar and refused medicinal products will be excluded. Innovator medicinal products 

(withdrawn or authorized) with a marketing authorization after 26 July 2008 are included. Subsequently, the number of 

medicinal products with a PIP will be evaluated and, each individual PIP will be downloaded from the EMA website. 

PIPs will be categorized according to the presence/absence of an extrapolation study. Finally, for completed PIPs, the 

role of M&S in the benefit risk discussion will be evaluated by looking for statements based on the extrapolation studies 

in the benefit risk discussion of corresponding EPARs. All collected data will be graphed, tabulated and analysed using 

simple linear regression. 

 

Results A total of 1881 medicinal products were extracted from the EMA website. Veterinary (n=280), generic (n=265), 

biosimilar (n=82) and refused (n=52) medicinal products were excluded and also medicinal products with a marketing 

authorization prior to July 26, 2008 (n= 474). A total of 728 medicinal products were therefore eligible for inclusion for 

this research. Of these medicinal products, 175 lacked a PIP due to an obtained waiver (n=70), hybrid application (n=21), 

not recommended use/no relevant use (n=28), already submitted in the initial marketing application (n=21), already 

registered active component/informed consent application (n=30). These medicinal products were therefore not fur ther 

investigated. From the medicinal products with a PIP (n=553), a total of 709 PIPs could be identified on the EMA 

website. We found a 4% annual (95% confidence interval: 1.7 to 6.0%, p= 0.002) increase in the number of extrapolation 

studies per PIP. Of the 709 PIPs, 180 (25%) PIPs requested an extrapolation study, of which 37 PIPs with extrapolation 

study were completed on 31-05-2022. As a result of one medicinal product having two different assessment reports, 38 

reports were reviewed. After reviewing the B/R discussion for these PIPs, 16 (59%) assessment reports issued a positive 

opinion based partially on the extrapolation studies, 10 (37%) assessment reports did not mention extrapolation studies 

in the benefit risk discussion.  

 

Discussion In this study, it was anticipated that extrapolation studies play a large role in the regulatory decision-making 

process of medicinal products intended for use in paediatric patients. However, we found that only 180 of the 709 PIPs 

requested an extrapolation study. Furthermore, the requested extrapolation study was only discussed in the B/R 

discussion for only 16 out of the 27 completed PIPs with an extrapolation study, which suggests that the opinion issued 

were not based on the data from the extrapolation studies.  
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Introduction 

Before a drug can enter the market, all medicines must go through an approval process. During this 

process, the applicant must submit specific data such as quality data, clinical trial data, and an 

assessment of the environmental risk for the validation of the safety and efficacy. Authorities will then 

examine and evaluate this data package. Authorization is based on a favourable balance of risks and 

benefits [1].  

 

Dutch Medicines Evaluation Board 

The applicant could choose either for a national, centralized or decentralized procedure. The difference 

is that in a national procedure, the applicant submits the registration dossier to the medicine authorities 

in only one Member State. Dutch Medicines Evaluation Board, or CBG-MEB, is an example of a 

medicine authority in the Netherlands that evaluates the evidence, provided by applicants of a marketing 

authorization, to determine whether the benefits of the medicines outweigh the risks. If the CBG-MEB 

approves, it will grant a marketing authorization in the Netherlands. On the other hand, for the 

centralized procedure the authorization of the medicinal product is valid for the entire European Union. 

Here, the applicant submits the registration dossier to the European Medicines Agency (EMA). In the 

decentralized procedure the applicant submits the registration dossier to medicine authorities in several 

European Union Member States [1, 2, 3].  

 

Committee for Medicinal Products for Human Use  

In case of a centralized procedure, two Member States will evaluate the dossier. A Member state that 

provides the rapporteur and the other Member State provides the co-rapporteur. The rapporteurs sit on 

behalf of their states in the Committee for Medicinal Products for Human Use (CHMP), where all 

Member States are presented, and write a proposal that will be discussed in the CHMP. Following that, 

the benefit risk discussion is issued. The CHMP, is a committee that monitors consistency in reviews 

for recommendations on whether or not a medicinal product should be approved marketing 

authorization.  The CHMP's final opinion is then forwarded from the EMA to the European Commission 

for the legally binding decision for a marketing authorization. Depending on the type of medicinal 

product that needs to be approved, the CHMP collaborates with other committees. Regulatory 

authorities, like the CBG-MEB, will keep on monitoring the medicinal product of new risks and side 

effects after entering the market [1, 2. 3]. 

 

Paediatric Committee 

The Paediatric Committee (PDCO) is the EMA committee that is responsible for medicinal products 

that are intended for use in the paediatric population. Many approved drugs prior to July 26, 2008, were 

not approved for use in children. Data collection in the paediatric population has significant limitations. 

Due to practical and ethical constraints, for example, a limited number of paediatric patients can often 
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be included in difficult clinical trials or obtaining blood samples was hard.  The applicant provided no 

evidence from the paediatric population.  Prior to 2008, it was difficult for prescribers to treat children 

due to a lack of evidence, and treatment was based on the treating paediatrician's responsibility. 

Medicinal products for use in the paediatric population were often used off-label. As a result, there is 

no evidence on efficacy and safety in the paediatric population`, increasing the risk of adverse effects 

or ineffective treatment [4,5].  

 

For these reasons, the PDCO was established after the ‘Paediatric Regulation’ (Regulation (EC) No 

1901/2006), came into force for the paediatric population on July 26, 2008, resulting in changes in the 

regulatory process for this population. The aim of this regulation is to ensure that medicinal products 

for use in children are of high quality, evidence-based and improving the availability of information on 

the use. The population between birth and 17 years of age is considered as the paediatric population. 

From July 26, 2008 on, gaining a marketing authorization, an applicant of a new medicinal product must 

submit for instance a plan a so-called paediatric investigation plan (PIP), unless decided otherwise by 

the PDCO.  A PIP is a plan designed to ensure that the necessary data is obtained through studies in the 

paediatric population to support the assessment of benefit risk of medicinal products for the paediatric 

population. [ 4, 5]. 

 

Paediatric investigation plan 

A medicinal product that requires approval in the paediatric population is only considered valid if the 

evidence of studies performed is gathered in accordance with an agreed-upon PIP, unless otherwise 

justified. In other words, the applicant's application must include a PIP decision as well as the gathered 

results. This PIP decision may include, for example, a waiver, which is a free pass from the obligation, 

or a deferral. A deferral allows the applicant to postpone the development of the pharmaceutical product 

in the paediatric population. When the development of a medicinal product in the paediatric population 

is considered inappropriate or unnecessary, a waiver is granted. Deferral is granted if paediatric studies 

take longer than adult studies or if adult studies should be conducted prior to paediatric studies to 

conduct valuable knowledge from the adult population [12, 24]. A PIP's goal is to support the 

authorization of a medicinal product in children, and it should include the following information: the 

requirement to collect data of all subsets of the paediatric population, an overview of the data for the 

medicinal product and disease, and a summary of the planned studies.  The PDCO evaluates and issues 

an opinion after the applicant submits the PIP. When a PIP plan is no longer appropriate, or when it is 

impossible to implement, the applicant may request a modification [4, 6].  
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Extrapolation studies 

Some limitations in data collection in paediatric clinical trials can partially be overcome by conducting 

extrapolation studies through modelling and simulation techniques, M&S techniques. This is done, for 

example, by gathering data from adult population trials, preclinical in-vivo studies, and scientific 

literature. This data can be used to develop models, which can be extrapolated to the paediatric 

population. This has the advantage that a smaller paediatric patient population is needed than would be 

needed to establish the benefit risk profile without M&S studies. However, M&S studies rely on 

assumptions, which are often based on an evaluation if the disease progression, concentration-response 

relationship, and response to treatment are all similar between paediatrics and adult patients [25]. These 

M&S techniques can be used to collect benefit risk evidence in the paediatric population for the 

development of paediatric plans using previously obtained results in other populations. The M&S 

techniques are also based on testing assumptions, retaining assumptions, simulating outcomes, or 

predicting outcomes.  The PIPs with extrapolation studies describes the type of M&S techniques, and it 

is expected that the assumptions made in the studies will be discussed further in the rapports. If the 

assumptions are plausible, the outcome of the predictions/simulations can eventually be used for the 

PDCO's final opinion.  Manolis et al. conducted research from July 2007 to January 2010 to validate the 

role of M&S techniques suggested in PIPs right after the PIP regulation came into force. However, only 

a few PIPs were completed at the time. Manolis et al. also discovered that M&S techniques are becoming 

more popular in PIPs and are being acknowledged by regulators and the industry. Manolis et al., 

however, did not investigate the regulatory decision making based on M&S techniques, because the 

PIPs were not yet completed [7, 8, 5]. More PIPs have now been completed and could be used to further 

evaluate the role of M&S techniques in the regulatory decision-making process. 

 

Purpose 

The question now is whether extrapolation, modelling, and simulation could indeed assist with 

regulatory decision-making for the paediatric population.  Based on the results of Manolis et al., it is 

expected that M&S techniques play an important role in PIPs, and thus in regulatory decision making. 

Therefore, this study aims to determine whether modelling and simulation plays a role in the benefit risk 

discussion of paediatric medicinal products approved between July 26, 2008, and January 10, 2022. 

Also, the question of whether extrapolation studies really increase over time and whether the applicant 

uses more extrapolation when granting a marketing authorization for exceptional circumstances, orphan 

medicines and in the case of conditional marketing authorization. The expectation is that M&S 

techniques would be very useful in situations where comprehensive data is difficult to obtain. 
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Methods  

Study design 

This is a retrospective exploratory study with access to all the data. However, this data must be saved 

due to the update of the European public assessment reports of the medicinal products and paediatric 

investigation plans.  

 

Medicinal products eligible for inclusion  

The European Medicines Agency, or EMA, is the primary source for this research. The European public 

assessment reports, or EPARs, of medicines are centrally registered on the EMA website. A list of all 

drugs that have been submitted to the EMA can be downloaded from the website. The primary focus of 

this study is on human medicinal products, not veterinary products. Veterinary medicines are exempt 

from PIP requirements and thus excluded. Medicinal products that have been refused marketing 

authorization are also excluded, because, if the CHMP issues a negative opinion, only the refused 

assessment report will be published, and the medicinal product is not applicable in both the paediatric 

population and adults [9]. 

 

The PIP requirement does also not apply for some human products, namely to four types of medicinal 

product applications. The first category consists of generic pharmaceuticals that are bioequivalent to the 

innovator drug and therefore excluded. Secondly, biosimilar medicinal also contain a known active 

ingredient and are excluded [10]. The third category of PIP-exempt medicinal products are hybrid 

medicinal products. A hybrid application is similar to a previously approved medicinal product with the 

same active ingredient. The most likely distinction between a hybrid and its reference product is the 

pharmaceutical form, dose strength, or indication [11].  Furthermore, a PIP requirement for the reference 

product's paediatric indication has already been submitted and approved for marketing authorization and 

are therefore excepted for the PIP requirement. The fourth exempted medicinal product is one that 

contains the active component of a well-established medicinal use. This active component has been in 

use for over ten years, and their safety and efficacy are considered to be well established. For these 

applications, it is sufficient to rely on scientific literature to support the evidence for a new medicinal 

product containing an active component of a well-established use [1, 12, 13].  

 

The selection of medicinal products, eligible for inclusion, will be summarized in a flowchart. This 

flowchart will be created by an app called 'Lucidchart App' (https://www.lucidchart.com/pages/) it is an 

online creator, in this case for a flowchart [14]. 

 

 

https://www.lucidchart.com/pages/
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A final requirement for inclusion was a certain timeframe. On July 26, 2008, the 'Paediatric Regulation' 

(Regulation (EC) No 1901/2006) came into force for the paediatric population, resulting in changes to 

the regulatory process for this population. As a result, medicinal products are only included when 

marketing application was requested between July 26, 2008, and January 10, 2022. Prior to July 26, 

2008, a PIP was not required to seek marketing authorization for an unauthorized drug [4]. See figure 1 

for an overview of the method 

 

 

 

 

 

 

 

The medicinal product with no paediatric investigation plan 

Each included human medicinal product is individually screened on the EMA website whether it has a 

PIP or not. The presence or absence of a PIP for a medicinal product will be noted in the excel file. The 

reason for a specific medicinal product's absence of a PIP will be discussed by reviewing public 

assessment reports and product information and summarized in a table. Which can then be classified, 

based on the evaluation of the medicinal products, as waived for the paediatric population, contra-

indicated, or not recommended use. A flowchart will summarize the argumentation; hybrid application, 

not recommended/no relevant use in the paediatric population, already submitted in the initial marketing 

application, already registered active substance, data supported by bibliographic literature, waived of 

informed consent application. Informed consent application is an application where the reference 

medicinal product’s holder with the marketing authorization agreed to the use of the data of the 

medicinal product for the application [15]. A table will summarize the reason of the medicinal products 

that are waived for the paediatric population. The reason for a class waiver can be found on a list 

compiled by the EMA between 2011 and 2015 (see regulation CW/1/2011). This list was updated in 

2015 (see CW/0001/2015). Prior to this, from 2008 to 2011, specific class waivers were granted for 

medicinal products. When a medicinal product receives a specific waiver after 2015, it is provided and 

described in the PIP [16, 17]. 

 

 

 

Figure 1: overview of method 
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The medicinal product with a paediatric investigation plan 

The medicinal products with a PIP will be further evaluated. Each PIP includes a table that lists all of 

the studies that must be conducted in order for the PIP to be approved. There are PIPs with multiple 

condition and each condition has its own required table. Therefore, each condition will be individually 

considered as a separate PIP. Non-clinical studies, quality-related studies, clinical studies, and 

extrapolation studies are all possible. The focus of this research is on extrapolation studies, PIPs with 

only non-clinical studies and quality related studies will not be used. Non-clinical studies are conducted 

in animals in vivo, and quality-related research is focused on the medicinal product's quality. The data 

obtained from clinical studies, conducted in humans, can be used in extrapolation studies to create 

models and simulations. The number of clinical studies and extrapolation studies in each individual PIP 

will be collected. Every PIP with at least one extrapolation study will be downloaded, because the EMA 

can update the EPAR’s after a request of modification. Therefore, the PIP in this research that have been 

downloaded could be removed from the EMA website.   

 

For each year the number of extrapolation studies and clinical studies will be summarized in a table. At 

the end of the PIP document the date of completion is mentioned. The PIPs which are completed until 

31-05-2022 and have conducted extrapolation studies, will be used to evaluate the regulatory decision 

of this medicinal product.  If a medicinal product has a PIP, according to the assessment report, but it is 

not available on the EMA website, it will be recorded as not publicly available in the flowchart. There 

are also medicinal products with a PIP, in which the requirement to conduct studies are completely 

waived for the paediatric population; these will be defined as waived in the flowchart. A table will 

summarize the reason for the waiver that is granted.  

 

Evaluating CHMP reports if objections are made regarding the modelling and simulation analyses 

The benefit risk discussion in the CHMP reports of completed PIPs with an extrapolation study will be 

evaluated one by one in a structured manner. First, the ‘procedural steps that is taken and scientific 

information after authorization’ report for each medicinal product will be screened on procedures that 

concern an extension of indication to the paediatric population. In those procedures, the specific number 

of assessment reports for the extension of indication in the paediatric population will be mentioned and 

those reports will be downloaded. If the report with the mentioned extension of indication is found, the 

mentioned extrapolation studies in the PIP must be looked for in the rapport to determine whether or 

not the extrapolation study is discussed in the benefit risk discussion. The data that is extracted from 

these rapports will be summarized in an excel sheet. A table will summarize the outcome of a report, 

whether or not it describes the extrapolation studies in the B/R discussion. Additionally, if a medicinal 

product has multiple reports for a single PIP, this will be viewed each as a separate report. Additionally, 

for the therapeutic age indication, the public assessment reports are consulted. 
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Analysis and data 

All collected data will be graphically displayed, and simple linear regression analysis will be used. The 

tools used to accomplish this are those provided by Microsoft Excel. The p-value can be calculated by 

selecting the regression statistics option under data and then clicking the button for data analysis. There 

will be one continuous dependent variable and one continuous independent variable in the analysis. If 

the null hypothesis is true; there is no slope in the line which is equal to zero as well as no correlation 

between the dependent and independent variables otherwise it is rejected. It is stated that if the alpha is 

less than 0.05, it will be considered as statistically significant. The collected data in excel from all of the 

screened medicinal products will be included in the appendix for an overview. Data of the years 2008 

and 2022 will be excluded, because research data was only partially available for these years.  The data 

that is extracted will be collected and analysed in Microsoft Excel for Mac file (version 16.43). 

Pearson Chi square statistics from SPSS (version 28) are used to compare PIPs with extrapolation studies 

in exceptional circumstances, orphan medicines, and conditional marketing authorization to PIPs with 

extrapolation studies in none of the three categories. 

 

Outcomes 

The primary aim was to what extent modelling and simulation plays a role in the benefit risk discussion 

of paediatric medicinal products approved between July 26, 2008, and January 10, 2022. The outcome 

is the number of times that M&S techniques are mentioned in the benefit risk discussion. The outcome 

of the secondary aim is the statistically increase in extrapolation studies overtime as well as in the orphan 

medicines, exceptional circumstances and condition marketing authorization.  
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Results 

The medicinal product with no paediatric investigation plan 

Figure 2 illustrates a flowchart of the medicinal products that do not have a PIP. Table 1 (see appendix 

3) summarizes the reasons of granted waivers of medicinal products. As shown in the flowchart, 1881 

medicinal products were gathered of which the following were excluded: 280 veterinary products, 82 

biosimilars, 52 medicinal products with refused authorization, 265 generics, 474 with a marketing 

authorization date from 1995 till 26 July 2008 and 175 with no PIP. The reason of medicinal products 

with no PIP: 21 are hybrid application, 9 were not recommended use in the paediatric population, 26 

are already submitted in the initial marketing application, 30 medicinal products with a known active 

substance/data supported by bibliographic/informed consent, 19 of which are not relevant of use in the 

paediatric population and 70 are waived. Appendix 1 contains a list of the medicines products that are 

excluded. These are images of the excel file. 

 

Figure 2: Flowchart EMA, medicinal products 
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The medicinal product with a paediatric investigation plan 

Figure 3 illustrates a flowchart of the medicinal products that do not have a PIP. 709 PIPs were 

eventually collected, as shown in the flowchart. The previous flowchart showed a total of 553 

medicinal products with a PIP. However, some medicinal products have more than one PIP. That is 

why the total do not match. The following medicinal products were excluded: 24 with no available 

PIP, 171 with waived PIPs, 334 with no extrapolation studies, and 143 with extrapolation but not 

completed. PIPs with no extrapolation studies and PIPs with extrapolation studies will be used for 

comparisons. Appendix 2 contains a list of the medicines products that are excluded, these are images 

of the excel file. Table 5 (see appendix 6) summarizes the reasons of granted waivers of medicinal 

products with a PIP.  

 

 

Figure 3: Flowchart of the PIPs 

An overview of the PIPs number for each year in the category is shown in table 4 (see appendix 5): 

Number of PIPs with extrapolation studies, completed PIPs, number of PIPS (included waivers and not 

available), number of clinical trials, number of extrapolations, clinical trials with extrapolation studies, 

number of waivers, number of not available PIPs, correction of the PIPs without waiver and the not 

available PIPs. 

 

Figure 4 illustrated the extrapolation studies conducted each year per PIP. It is an overview of the 

number of PIPs which conducted one or two and so on, extrapolation studies. For example, some PIPs 

conducted four extrapolation studies individually while others just one. Also, the total numbers of 

extrapolation studies are summarized in table 4 (see appendix 5). Figure 5 illustrated the clinical trials 

conducted each year per PIP. It is an overview of the number of PIPs which conducted one or two and 
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so on, clinical trials each year. Also, the total numbers of clinical trials are summarized in table 4 (see 

appendix 5. 

 
Figure 4:Number of extrapolations studies each year 

 

 

 
 
Figure 5: Number of clinical trials each year 
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Evaluating CHMP reports if objections are made regarding the modelling and simulation analyses 

 
There are 180 medicinal products that conducted extrapolation studies. Whereas 143 are not completed 

yet. The remaining 37 medicinal products are the CHMP reports reviewed. As a result of one medicinal 

product having two different assessment reports, 38 reports were reviewed. The 38 reviewed CHMP 

reports for the medicinal products are summarized in Appendix 4. The medicinal products (n=11) with 

a completed PIP but no CHMP reports for the extension of the paediatric indication are not eligible. 

Furthermore, 10 medicinal products were discussed for the paediatric population in the B/R discussion, 

but the B/R discussion was not based on the discussion of extrapolation studies conducted in accordance 

with the PIP. One medicinal product gained a negative B/R discussion opinion. In conclusion, a total of 

10 (37%) of 27 reviewed CHMP assessment reports did not mention extrapolation studies in the benefit 

risk discussion. 

 

Finally, 16 medicinal (59%) products have a B/R discussion of the paediatric population as well as a 

discussion of the extrapolation studies. However, three of these medicinal products are not intended for 

the use in the paediatric population.  
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Analysis and data 

 

Simple linear regression analysis was carried out to compare the mean number of extrapolation studies 

per PIP between each year, mean number of clinical trials per PIP, mean number of clinical trials with 

extrapolation per PIP and mean number of clinical trials without extrapolation per PIP (see appendix 7 

for the output from excel).  In table 5 is a summary of the relevant output values.  The R-square gives a 

goodness-of-fit of the linear regressions model (SQRT (R-value) in excel to get R2). The only output that 

is close to one is the R-square of the mean extrapolation studies each year per PIP [0.88] and is also the 

only output that is statistically significant [p-value 0.002]. Thus, this model explains 88% of the 

variation of the response around the mean. Additionally, extrapolation studies per PIP increases by 4% 

over time. The other R-square are smaller, indicating a weaker fit model, and the p-values are not 

statistically significant (p > 0,05). Remarkable is that the number of clinical trials with extrapolation 

studies (the PIPs that includes both studies) increases by 8% overtime and the number of clinical trials 

without extrapolation studies (the PIPs with no extrapolation studies) decreases by 2% overtime. This 

is in contrast to the expectation that extrapolation studies will reduce the number of clinical trials that 

will be carried out. The increase and decrease, however, are not statistically significant.   

 

 

 

Table 5: Summary of the 

output 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 R-square p-value 95% CI Coefficient 

Mean extrapolation 

study each year/PIP 

0.88 

 

0.002 [0.02-0.06] 0.04 

Mean number of 

clinical trials/PIP 

0.59 0.24 [-0.09-0.03] -0.03 

Mean number of 

clinical trials with 

extrapolation/PIP 

0.6 0.23 [-0.06-0.22] 0.08 

Mean number of 

clinical trials without 

extrapolation/PIP 

0.38 0.64 [0.1-0.06] -0.02 
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Outcome 

In figure 6 and corresponding table is the mean of extrapolation studies each year per PIP graphically 

displayed and the corresponding formula of the slope.  

  

In figure 7 and corresponding table is the mean of clinical trials of   PIP that also conducted extrapolation 

studies graphically displayed and the corresponding formula of the slope.  
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In figure 8 and corresponding table is the mean number of clinical trials each year per PIP graphically 

displayed and the corresponding formula of the slope.  

 

  

In figure 9 and corresponding table is the mean number of clinical trials without extrapolation studies 

each year per PIP graphically displayed and the corresponding formula of the slope.  
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Exceptional circumstances, orphan medicines and conditional approval 

 
(n= extrapolation) Orphan medicines Conditional 

approval 

Exceptional circumstances Pearson Chi-

square test  

Yes 99 (n=65) 41 (n=25) 19 (n=4) p-value:   0.199 

No 81 (n=247) 139 (n=287) 161 (n=308) 

Mean number 

(extrapolaties/PIP) 

Yes: 0.7  

No: 3.0 

Yes: 0.6 

No: 2.1 

Yes: 0.2 

No: 1.9 
Table 1: Overview totals of the categories and Pearson chi square test value  

In the figure 10,11 and 12 are the output of the numbers in table 6 graphically displayed.  In figure 10 

is the mean number of yes or no extrapolation studies in exceptional circumstances per PIP graphically 

displayed. The number of PIPs with exceptional circumstances is 19 with 4 extrapolation studies. The 

number of PIPs with no exceptional circumstances is 161 and the extrapolation studies that are 

conducted in those PIPs 308. The outcome of mean number for yes is 0.2 and for no is 1.9.  In figure 11 

is the mean number of yes or no extrapolation studies in conditional approval per PIP graphically 

displayed. The number of PIPs with conditional approval is 41 and the extrapolation studies that are 

conducted in those PIPs is 25. The number of PIPs with no conditional approval is 139 and the 

extrapolation studies that are conducted in those PIPs 287. The mean number for yes is 0.6 and for no 

is 2.1. 

 In figure 12 is the mean number of yes or no extrapolation studies in orphan medicines per PIP 

graphically displayed. The number of PIPs with an orphan medicines is 99 and the extrapolation studies 

that are conducted in those PIPs is 65. The number of PIPs with no orphan medicines is 88 and the 

extrapolation studies that are conducted in those PIPs 247. The mean number for yes is 0.7 and for no 

is 3.0.  

The Pearson chi-square is not statistically significant (p>0.05). With other words there is no association 

with extrapolation studies in the three different aspects (see appendix 7SPSS output Pearson Chi 

square).  

 

 

 

 

 

Figure 10: Mean number of extrapolation studies per 

PIP in yes or no exceptional circumstances 
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Figure 11: mean number of extrapolation studies 

per PIP in yes or no conditional approval 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

Figure 12: mean number of extrapolation studies per PIP 

in yes or no orphan medicines 
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Discussion 

 
Summary and interpretation of results 

The use of modelling and simulations has caught the interest of regulatory authorities [18]. Extrapolation 

studies unlike the expectation was only discussed in 59% of the benefit risk discussion and 37% didn’t 

discuss extrapolation studies (of a total of 27 reviewed CHMP reports). The expectation has turned out 

differently, possibly due to a difference in the type of extrapolation studies performed and thus a 

different approach in discussing the benefit risk discussion. The PDCO may have a tendency toward a 

particular extrapolation study or because the applicant provided the extrapolation study on its own and 

the PDCO does not consider the outcome important enough to discuss in the benefit risk discussion. 

Thus, there could be a difference in discussion of extrapolation studies that are provided by the applicant 

without asking or provided by the applicant after the request by the PDCO. The CHMP reports can 

discuss extrapolation in general, but the final addition of the study must be discussed in the benefit risk 

discussion. Otherwise, it is not regarded as playing an important role in the benefit risk discussion. One 

of the advantages of use of modelling and simulation for a paediatric indication is that it is possible to 

explore through relevant cases before enrolling the paediatric population. For example, recreating 

scenarios whereby a child gets an overdose. With simulating certain scenarios, understanding of the 

situation can be gained [18]. However, the assumptions or predictions made in the extrapolation studies 

may not always be correct. Therefore, extrapolation studies do not always end up used in the assessment 

report of the paediatric indication.  

 

The search in EMA has resulted in 728 medicinal products after exclusion of veterinary medicines, 

generics, biosimilars, the medicinal products with refused authorization and a marketing authorization 

before July 26, 2008. 175 medicinal products did not have a PIP and 553 having a PIP. There was an 

expectation that there will be more extrapolation studies. However, a little of 35% of PIPs with 

extrapolation studies in comparisons with 65% PIPs with no extrapolation studies does not necessarily 

mean less extrapolation studies than expected. There is no way to relate the findings of the extrapolation 

studies to any other resources.   

 

The extrapolation studies/PIP that are carried out over time increases by 4% and is statistically 

significant [95 CI: 2% - 6%, p-value=0.002, R2=0.88]. In the pharmacy world extrapolation studies are 

going to be used more because of better understanding after extensive using extrapolation studies in the 

last decades [19]. The companies are getting better in the creativity and understanding of models and 

simulation. Additionally, extrapolation studies are very rationale to use because the company could 

avoid unnecessary studies or enrolment of a subsets of population [20]. However, the thought was that 

if extrapolation is carried out, less clinical trials need to be conducted. Unfortunately, this was not the 

case, because the clinical trials overtime/PIP remained the same with a decrease trend of 3% [95 CI: - 
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9% - 3 %, p-value=0.24, R2=0.59]. On the other hand, the number of clinical trials with and without 

extrapolation studies/PIP is contradictory. Because the graphics showed an increase in the mean number 

of clinical trials with extrapolation studies and a decrease in the mean number of clinical trials without 

extrapolation. In other words, if a paediatric investigation plan includes an extrapolation study, more 

clinical trials are conducted than if no extrapolation study is included. It is unlike the expectation; the 

difference is not statistically significant so it both cases it remains the same overtime. Moreover, Bellanti 

et al. also concludes that the use of extrapolation studies could lead to smaller numbers of clinical studies 

needed for generating the required evidence for a marketing authorization [18]. 

 

Provision of comprehensive data is not always met in the cases of medicinal products for exceptional 

circumstances, orphan medicinal products, and conditional marketing authorization. Bellanti et al. 

concludes that extrapolation studies can be used to provide comprehensive data in paediatric populations 

or rare diseases [18]. Exceptional circumstances are a type of granted marketing authorization to 

medicinal products when the applicant is not able to provide comprehensive data due to the disease’s 

rarity, or it is not ethical/possible to obtain all the needed information. Orphan medicines are medicinal 

products used to treat rare diseases and therefore unlikely to obtain sufficient data. When a medicinal 

product is granted conditional marketing authorization, it is approved with less data than is required [21, 

22, 23]. M&S techniques would be very useful in those situations to extrapolate the obtained data. 

However, the results of the mean number of yes or no extrapolation studies in exceptional circumstances 

per PIP, the mean number of yes or no extrapolation studies in conditional approval per PIP, and the 

mean number of yes or no extrapolation studies in orphan medicines per PIP compared to normal case 

situations were not statistically significant. With other words there is no association with extrapolation 

studies and the three different aspects. 

 

The search in EMA has resulted in 728 medicinal products after exclusion of veterinary medicines, 

generics, biosimilars, the medicinal products with refused authorization and a marketing authorization 

before July 26, 2008. 175 medicinal products did not have a PIP and 553 having a PIP. There was an 

expectation that there will be more extrapolation studies. However, a little of 35% of PIPs with 

extrapolation studies in comparisons with 65% PIPs with no extrapolation studies does not necessarily 

mean less extrapolation studies than expected. There is no way for relating the findings of the 

extrapolation studies percentage when it is less or more.   
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Limitations  

There were medicinal products with a PIP report that were not available on the EMA website. This could 

result in fewer extrapolation studies or clinical trials being conducted over time. And could have led to 

different outcomes. However, the impact of this on the outcome is minimal because only 3% of the total 

PIPs were unavailable. 

It is unclear whether the model’s assumptions in extrapolation studies mentioned in the PIPs are correct 

and requested by the PDCO. Because the models were not assessed to see if they are actually true or 

only mentioned in the PIP but eventually not used in assessing the submission of the data. 

Furthermore, because only 27 CHMP reports were eventually reviewed, the trend over time of CHMP 

reports discussing extrapolation studies in the benefit risk discussion is not assessed. 

Conclusion 

In cases where the gathered population groups are too small for trials, regulators may request 

extrapolation studies to assist the applicant in gathering sufficient data. However, more research on this 

subject is required. Occasionally, regulators may request a clinical trial, but it may be a difficult trial to 

conduct. Extrapolation studies could thus be used to generate the necessary evidence while keeping the 

clinical trial group population small. Although further research is required by comparing clinical trials 

in PIPs with extrapolation studies to clinical trials in PIPs without extrapolation studies. This is 

accomplished by further examining the clinical studies. The expectation was that extrapolation studies 

would be a good approach of data collecting and addition of information to the application. 

Unfortunately, extrapolation studies don’t play a big role in the benefit risk discussion. However, there 

is a tendency of statistically significant increase in extrapolation studies in PIPs overtime. Which suggest 

that companies are gaining more interest in conducting extrapolation studies. Therefore, extrapolation 

studies may eventually play an important role in the benefit risk discussion for paediatric indication. 

For further research the extrapolation studies and the clinical trials in that certain PIP must be carefully 

evaluated if there is a difference is follow-up time or population size.  

Also, for future research, determine whether the applicant provided extrapolation studies or whether the 

regulators requested them. The difference may influence whether or not the extrapolation studies is 

discussed in the benefit risk discussion.  
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Appendix 

Appendix 1 

Excluded medicinal products overview 
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Appendix 2 
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Appendix 3 
Waived by the EMA, with no PIP  

All classes medicines for the treatment of Parkinson disease and Alzheimer’s disease 

 

2 

All classes of her-/epidermal growth factor receptor antibody medicinal products for treatments of 

breast malignant neoplasm 

 

4 

All classes of medicinal products for treatment of Alzheimer's disease 

 

2 

All classes of medicinal products for treatment of chronic obstructive pulmonary disease 

 

26 

 

All classes of medicinal products for treatments of climacteric symptoms associated with decreases 

oestrogen levels as occurring at menopause 

 

1 

All classes of medicines for the treatment of erectile dysfunction 

 

2 

All classes of peroxisome proliferator-activated receptor (PPAR)-gamma modulators, including dual 

and multiple PPAR modulators (e.g., thiazolidinediones, glitazars, triple modulators), in the 

treatment of type II diabetes mellitus 

 

1 

Treatment of basal cell carcinoma 

 

2 

All classes of sex hormone as well as their releasing or inhibiting factors, sex hormone metabolism 

modulator medicinal products for the treatment of prostate malignant neoplasm 

 

2 

 

Androgen receptor modulator for the treatment of prostatic malignant neoplasm 

 

1 

Treatment of breast carcinoma 

 

1 

All classes of alkylating methylating medicinal products for treatment of skin malignant neoplasm 

 

1 

Treatment Parkinson's disease 

 

8 

Treatment of lung carcinoma  

 

4 

Treatment of renal pelvis carcinoma 

 

2 

Treatment of actinic keratosis  

 

1 

Treatment of adenocarcinoma of the pancreas  

 

1 

Treatment of Alzheimer 

 

1 

Treatment of prostate carcinoma  

 

2 

Treatment of benign prostatic hyperplasia 

 

2 

Treatment of coronary atherosclerosis 

 

1 

Treatment of gastric adenocarcinoma and Treatment of adenocarcinoma of the colon and rectum  

 

2 

Treatment of multiple myeloma 

 

1 

Table 1: Reasons of granted waivers by the EMA 
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Appendix 4 
CHMP report of 

the paediatric 

population 

B/R discussion explanation Medicinal 

product 

Age indicated paediatric 

population 

Positive/negative 

B/R discussion 

No No B/R discussion no paediatric indication of extension  for the paediatric population Adcirca Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population Imbruvica Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population Lixiana Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population Lixiana Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population Lixiana Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population nivolumab-

bms 

Not for children No 

Yes Negative,  opdivo Not for children No 

Yes The PK data and final POPPK analysis are used to bridge the efficacy observed in this 

population to the general EU population. Furthermore, based on the safety and PK data 

presented in BCX1812-305 the applicant proposed that the indication may be applied 

from the age of 2 years. It can be agreed that an extrapolation of efficacy from adults to 

children could be accepted in case of uncomplicated influenza.  

evrysdi Aged 2 months and older No 

No No B/R discussion no paediatric indication of extension  for the paediatric population afinitor Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population afinitor Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population eliquis Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population idefirix Not for children No 

No No B/R discussion no paediatric indication of extension  for the paediatric population descovy 12 years and older 

 

No 

Positive voor 

adolescent 

Extrapolation from the current indication of DRV 800 mg once daily if boosted by RTV 

seems therefore rational for the (fixed dose) combination of DRV/COBI 800/150 mg qd. 

The confirmatory study GS-US-216-0130 in 313 subjects did not show major new safety 

concerns during the period of observation of 48 weeks. 

rezolsta Not for children Yes 

Positive for the 

age 1 to 18 

years 

 

In the absence of clinical data in adolescents with T2DM, the efficacy and safety of IDeg 

has been extrapolated from data in adolescents and adults with T1DM and adult patients 

with T2DM. Although the absence of data means that some uncertainty remains, these 

data are considered sufficient to conclude that 

tresiba 1 year and older Yes 

Positive for the 

age 1 to 18 

years 

 

In the absence of clinical data in adolescents with T2DM, the efficacy and safety of IDeg 

has been extrapolated from data in adolescents and adults with T1DM and adult patients 

with T2DM. Although the absence of data means that some uncertainty remains, these 

data are considered sufficient to conclude that 

 

tresiba 1 year and older Yes 

Positive The initial dose ratio of 40mg/15mg GLE/PIB that was determined on modelling and was 

received by 18 children (1 patient discontinued early); then 62 children received the 

adjusted paediatric dose ratio 50mg/20mg GLE/PIB (1 patient discontinued early). While 

the children in the IPK part received GLE and PIB coated granules packaged separately, 

the same GLE and PIB coated granules were co-filled into one sachet for greater 

patient/care giver convenience and were further used in paediatric patients. participating 

in non-IPK part of the study. The coated granules in sachet is the commercial paediatric 

formulation that is proposed for children 3 to <12 years and is the subject of the current 

line extension 

 

maviret 3 years and older. This 

CHMP report is about the 

paediatric population 

from 3 years till 12 years 

 

Yes 

Positive "The overall B/R of Stelara is positive.  

‘ An extrapolation approach has been used to support the submission. Comparable 

clinical manifestation and similar underlying immuno-pathogenesis and biology of 

psoriasis in adults, adolescents and paediatric subjects has been adequately justified. 

Comparable exposure in children ≥6 to <12 years of age resulting in comparable efficacy 

in addition to no new identified safety concerns support the extrapolation approach.’   

‘Comparable clinical manifestation and similar underlying immuno-pathogenesis and 

biology of psoriasis in adults, adolescents and paediatric subjects support the 

extrapolation approach used in this submission. ‘ Comparable clinical manifestation and 

similar underlying immuno-pathogenesis and biology of psoriasis in adults, adolescents 

and paediatric subjects support the extrapolation approach used in this submission." 

stelara Stelara is indicated for the 

treatment of moderate to 

severe plaque psoriasis in 

children and adolescent 

patients from the age of 6 

years and older, who are 

inadequately controlled 

by, or are intolerant to, 

other systemic therapies 

or phototherapies. 

 

Yes 

Positive In view of this a partial extrapolation approach was agreed with the Paediatric Committee 

(PIP EMEA-000069-PIP02-10), in which limited data is collected in the target 

population, with extrapolation of efficacy and safety data from the Phase III studies 

included in the mepolizumab severe asthma development programme. The evidence to 

support a partial extrapolation strategy is based on the overlap in the clinical presentation 

of both adult and paediatric severe eosinophilic asthma, consistency in therapeutic 

approach, consistency of mepolizumab mechanism of action, and relevance of the clinical 

endpoints for both efficacy and safety. 

nucala 6 years and older 

 

Yes 

Positive "In the current application, only data from children and adolescents with type 1 diabetes 

has been presented. However, as was previously already concluded similarly for insulin 

degludec (Tresiba), it is considered that efficacy and safety in children and adolescents 

with type 2 diabetes can be extrapolated from studies with IDegAsp with patients of the 

same age range with type 1 diabetes and from studies with IDegAsp of adults with type 2 

ryzodeg 2 years and older 

 

Yes 
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diabetes. Furthermore, the PK/PD-relationship for Ryzodeg is not expected to be 

different in children and adolescents with type 2 diabetes. Insulin requirements may be 

higher in this population, but as IDegAsp needs to be individually titrated in any case, 

this is not of concern. Further, there is no indication that the safety profile would be 

markedly different in this population than in adult patients with type 2 diabetes. As 

hypoglycaemia is less common in type 2 diabetes than in type 1, this is considered to be 

at least equally manageable in these patients.  

 

 

* Pharmacokinetic/pharmacodynamic (PK/PD) modelling study (Measure #4 of the IDeg 

PIP and IdegAsp):  

A modelling study in children from 1 to less than 18 years of age, compared to adults, all 

with T1DM. The modelling study consisted of a population pharmacokinetic analysis 

based on data from Trials 1982, 1995 and 3561, and an exposure-response study, which 

was only based on data from Trial 3561. The objectives of the two analyses were to 

develop a population PK model for IDeg in children younger than 6 years and to conduct 

an exposure-response analysis focusing on this age group. 

In conclusion, the benefit risk balance for the treatment of diabetes in children from the 

age of 2 years and adolescents is considered to be positive. " 

Positive No clinical studies evaluating efficacy of everolimus for treatment of POS in TSC 

patients aged 6 month to < 2 years were submitted. This application is based on a 

physiologically based pharmacokinetic (PBPK) model and a population pharmacokinetic 

model (popPK). The Applicant intended to extrapolate efficacy in this indication from 

children above 2 years of age and adults (source population) to patients aged 6 months to 

2 years (target population) via modelling and simulation exercises based on previously 

submitted TSC studies. 

votubia not for children 

 

Yes 

Positive The clinical efficacy, resistance, and safety data are mainly extrapolated from previous 

studies with DRV/rtv and E/C/F/TAF and further supported by clinical data from one 

Phase 2 study with D/C/F/TAF (Study GS-US-299-0102). 

symtuza 12 years and older 

 

Yes  

Positive "Simulations have shown that the final proposed posology by age and weight is likely to 

achieve the target exposures. In addition, CHMP and the MAH agreed during the 

procedure to the posology which will be recommended for children above the age of 2 

months, depending on their age, body weight and renal function status.  

Overall, CHMP considered that the extension of use of ceftaroline to children from the 

age of 2 months for the treatment of complicated skin and soft tissue infections (cSSTI) 

and community-acquired pneumonia (CAP) is acceptable and agreed that the benefit risk 

ratio for Zinforo in this population is positive. " 

zinforo neonates, infants, 

children, adolescents 

 

Yes  

 As an additional PIP measure, efficacy results of these 2 paediatric studies will be 

extrapolated to the paediatric population less than 2 years of age. To facilitate the 

lipegfilgrastim paediatric studies, glass vials containing a 10 mg/mL lipegfilgrastim 

solution for subcutaneous (sc) injection were developed.   To overcome this limitation in 

data it was agreed in the PIP that an extrapolation study will be performed to model PK 

and pharmacodynamic data from studies XM22-07 and XM22-08 to children below the 

age of 2 years. 

lonquex not for children 

 

Yes 

Positive ‘In this application, the MAH proposed an extension of the indication to children with 

epilepsy and POS, aged 4 to less than 16 years. The application is based on extrapolation 

of efficacy from adults to paediatric patients as supported by pharmacokinetic (PK) data 

from 2 phase I/II studies in paediatric patients (studies SP847 and SP1047) and related 

PK modeling and simulations, as well as clinical safety data generated in paediatric 

epilepsy patients (SP847, SP848 and EP0034)’. No clinical efficacy study in the 

paediatric population (4 to <16 years) was presented. Instead extrapolation of efficacy in 

both monotherapy and adjunctive therapy of POS as previously established in adults was 

proposed, making reference to the Guideline on clinical investigation of medicinal 

products in the treatment of epileptic disorders (CHMP/EWP/566/98 Rev.2/Corr). Dose 

recommendations were supported by PK modeling and simulations. The initial modeling 

was a PBPK analysis (CL0096) conducted to validate an adult PBPK model and scale it 

to paediatric subjects. This paediatric PBPK model was then used to support the choice of 

oral dose of LCM in children aged 0-18 years for the first study in paediatric subjects, 

SP847 ‘  

vimpat 4 years of age 

 

Yes 

Positive The data presented are supported by PK data that allows assessing the B/R by 

extrapolating the efficacy and safety data from the adult melanoma patient population. 

Extrapolation of efficacy results from the adults is acceptable given a similar course of 

the disease and an overlapping PK exposure of ipilimumab in children compared to 

adults. It is reasonable to expect that paediatric patients will derive similar clinical 

benefits as for what has been observed in the adults. Only very limited data are available 

in children younger than 12 years of age. Therefore, the indication has been restricted to 

patients ≥12 years of age and ipilimumab should not be used in children younger than 12 

years of age. 

yervoy 12 years and older 

 

Yes 

Positive An extensive extrapolation/modelling/simulation package was also submitted to support 

the full indication and posology being applied for. The MAH has conducted a statistical 

extrapolation of efficacy from moderately psoriatic adults to moderately psoriatic 

children which was considered acceptable by the CHMP.In addition, data from an 

extrapolation/modelling/simulation approach, using data from the secukinumab 

development program in adult psoriasis along with PK, efficacy and safety data from 

study A2310 is provided to support the full indication being applied for. 2.3.3.3. 

Extrapolation of efficacy from severe to moderate disease state in children Secukimab PK 

has been studied with population pharmacokinetic methodology and the appropriateness 

of the paediatric doses has been evaluated. The MAH has conducted a statistical 

extrapolation of efficacy from moderately psoriatic adults to moderately psoriatic 

children which was considered acceptable by the CHMP. 

cosentyx 6 years and older 

 

Yes 

Positive "The benefit risk balance of teduglutide for the treatment of paediatric patients aged one 

year and above with SBS with PN need is positive.  

The Applicant argued that the effect of teduglutide seen in adults, can be extrapolated 

also based on preclinical data. The Applicant referred to data from non-clinical studies 

part of the initial marketing authorization with neonatal piglets, showing that teduglutide 

revestive 1 year and older 

 

Yes 
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Appendix 5 

 
Year  Number of 

PIPs with 

extrapolation 

studies 

Completed Number of PIPS 
(included 

waivers and not 

available) 

Number of 
Clinical trials 

Number of 
extrapolations 

Clinical trials 
with 

extrapolation 

studies 

Number 
of 

waivers 

Number 
of not 

available 

PIPs 

Correction of 
the PIPs 

without waiver 

and the not 

available PIPs 

2008 3 2 15 25 11 11 4 1 10 

2009 9 3 41 89 17 14 10 0 31 

2010 0 0 23 50 0 0 5 1 17 

2011 5 3 48 67 6 9 14 6 28 

2012 7 2 42 86 13 25 17 1 24 

2013 5 4 54 132 6 14 15 0 39 

2014 10 3 56 102 12 27 19 1 36 

2015 18 8 79 164 26 43 12 4 63 

2016 7 2 57 110 10 11 12 2 43 

2017 21 3 56 105 34 44 14 0 42 

2018 20 3 65 146 27 54 13 2 50 

2019 23 0 44 76 41 49 9 3 32 

2020 26 2 59 146 55 55 10 0 49 

2021 22 1 64 111 43 63 17 3 44 

2022 4 0 6 15 11 8 0 0 6 

Total 180 36 709 1424 312 427 171 24 514 

Table 3: overview of the PIPs each year in the category: completed, clinical trials, extrapolation studies, waivers and not 

available PIPs   

 

leads to similar structural and transient increases in functional measures of intestinal 

adaptation as those observed in the adult animals." 

Positive The extrapolation submitted in the contest of this variation concerns the population from 

6 months to <3 years of age with Juvenile onset HPP (target population). The aim of this 

extrapolation was to compare the exposure, PLP and PPi response in the target population 

with those of the comparator groups (3 years of age < 18 years of age with Juvenile onset 

HPP and 6 months to < 18 years of age with perinatal/infantile onset HPP). The results of 

this extrapolation support the already known profile of asfotase alfa medicinal product 

and no additional information is needed in the SmPC. The statement in SmPC section 5.1 

regarding the PIP compliance can be removed as the results and reports of all PIP 

measures have now been provided by the MAH and these results are reflected in the 

SmPC and, as appropriate, the Package Leaflet. 

strensiq not specified 

 

yes 

Positive Extrapolation not mentioned in the B/R discussion descovy 12 years and older No 

Positive Extrapolation not mentioned in the B/R discussion adempas Not for children No 

 

Positive Extrapolation not mentioned in the B/R discussion alpivab 2 years and older No 

Positive Extrapolation not mentioned in the B/R discussion maviret from 12 years till 17 years No 

Positive Extrapolation not mentioned in the B/R discussion takhzyro 12 years and older No 

Positive Extrapolation not mentioned in the B/R discussion hemlibra All age groups No 

Positive Extrapolation not mentioned in the B/R discussion vosevi 12 years and older No 

Positive Extrapolation not mentioned in the B/R discussion vitrakvi paediatric population 

 

No 

Positive Extrapolation not mentioned in the B/R discussion fintepla 2 years and older No 

Table 2: CHMP report summarized for each medicine 
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Table 4: Reasons of granted waivers by the EMA 

Appendix 7  
Output table 1: Mean extrapolation study each year/PIP 

 
 
Output table 2: Mean number of clinical trials/PIP 

 
 

 

 

 

Appendix 6 
 

Waived by the EMA, with PIP  

 

On the grounds that the specific medicinal product does not represent a significant therapeutic benefit as 

clinical studies(s) are not feasible 

 

17 

On the grounds that the specific medicinal product does not represent a significant therapeutic benefit over 

existing treatments. 

 

45 

On the grounds that aliskiren hemifumarate / amlodipine besilate fixed combination does not represent a 

significant therapeutic benefit over existing treatments due to lack of sufficient efficacy/safety data for 

Amlodipine in the paediatric population.  

 

1 

On the grounds that clinical studies cannot be expected to be of significant therapeutic benefit to or fulfil a 

therapeutic need of the paediatric population. 

 

26 

On the grounds that the disease or condition for which the specific medicinal product is intended only occurs 

in adults. 

 

60 

On the grounds that the specific medicinal product does not represent a significant therapeutic benefit as 

the needs are already covered. 

 

1 

On the grounds that the specific medicinal product is likely to be ineffective.  
 

3 

On the grounds that the specific medicinal product is likely to be unsafe 

 

16 

The waiver request is refused by the PDCO.  2 
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Output table 3: Mean number of clinical trials with extrapolation/PIP 

 

 
Output table 4: Mean number of clinical trials without extrapolation/PIP 

 

 

 
 

 
Output table 5: Chi square of extrapolation studies in the three categories (SPSS output) 
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