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Development of an orphan-designated drug has been more challenging and financially less attractive than that of other drugs due to low prevalence of the condition, poorly defined biomarkers and lack of experience of healthcare providers in diagnosing and treating the condition. Guidance and incentives in some countries support the sponsors in developing orphan-designated drugs despite the challenges. Expedited regulatory programs as offered by the United States (US) Food and Drug Administration (FDA) and the European Medicines Agency (EMA) support the development of drugs, provide shorter marketing application review times or provide preliminary approval. In this study, we analyze marketing application review times in the US and in the European Union (EU) and clinical development times for novel, i.e., containing new molecular entity, orphan-designated drugs that were approved in the US between 1 June 2020 and 31 May 2023, and their correlation with expedited regulatory programs. Seventy-three marketing applications for novel orphan-designated drugs were approved by the FDA, and 39 also received a positive opinion from the EMA. The marketing application review time by the FDA for the 73 novel orphan-designated drugs approved in the US was 244 days (n = 73, median), and the marketing application review time by the EMA for the 39 drugs that were also approved in the EU was 353 days (n = 39, median). The typical clinical development time for a novel orphan-designated drug was 7.2 years (n = 72).
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1 Introduction

Development of an orphan-designated drug has been more challenging and financially less attractive than that of other drugs due to low prevalence of the condition, difficulty in applying randomization and controls in trial design, geographical dispersion of the patients, poorly defined biomarkers and lack of experience of healthcare providers in diagnosing and treating the condition (1, 2). Regulatory agencies across the globe employ different categories of qualification criteria for a drug to be designated as orphan, including prevalence of the condition (affects fewer than 200,000 persons in the United States (US), or not more than 5 in 10,000 in the European Union (EU)), severity of the disease or availability of adequate treatments (3, 4). Guidance and incentives in some countries, such as priority review vouchers, fee reductions, protocol assistance, and extension of market exclusivity1, support the sponsors in developing orphan-designated drugs despite the challenges (1). In 2022, 54% of new drugs approved by the US Food and Drug Administration (FDA)’s Center for Drug Evaluation and Research (CDER) had orphan designation (5).

In addition, not specific to but applicable also for orphan-designated drugs, expedited regulatory programs as offered by the FDA and the European Medicines Agency (EMA), in the US and the EU, respectively, support the development of drugs (e.g., breakthrough therapy designation (BTD) and fast track designation (FTD) in the US, and priority medicines scheme (PRIME) in the EU), provide shorter marketing application review times (e.g., priority review designation in the US, and accelerated assessment in the EU) or provide preliminary approval (e.g., accelerated approval in the US, and exceptional circumstances and conditional marketing authorization in the EU) (6).

Here, we analyze marketing application review times in the US and in the EU and clinical development times for novel, i.e., containing new molecular entity, orphan-designated drugs that were approved in the US between 1 June 2020 and 31 May 2023, and their correlation with expedited regulatory programs. The results of the analysis demonstrate the shortest paths of orphan-designated drug development and provide the most recent real-world regulatory strategy examples to the sponsors of orphan-designated drugs.



2 Method

Data on marketing application and approval of drugs in the US, i.e., a list of New Drug Applications (NDAs), Biologics License Applications (BLAs), biosimilars and supplements approved from 1997 by the US FDA, and in the EU, i.e., a list of all centralized products approved since their first European public assessment report (EPAR), and products withdrawn and suspended since 1 March 2012, were obtained from the Clarivate Cortellis Regulatory Intelligence2 solution on 31 May 2023.

To construct the dataset using the data on marketing application and approval of drugs in the US, only the drugs marketing application of which was reviewed by CDER and approved between 1 June 2020 and 31 May 2023, with orphan-designation, with active substance status “new active substance,” and with application/submission type “BLA” or “NDA” were included. Drugs with FDA chemical type “new active ingredient” were excluded in order to include only new molecular entities. The active ingredient pitolisant was excluded since it was approved in 2019. The indications for active ingredients asciminib and umbralisib were adjusted based on information available at the Drugs@FDA database. The dataset consisted of 73 novel orphan-designated drugs that were approved by the FDA’s CDER between 1 June 2020 and 31 May 2023. Thirty nine of these drugs were also approved in the EU, however only 26 of these drugs were orphan designated in the EU. Of the 39 drugs approved in the EU, fexinidazole was included, which obtained positive scientific opinion on medicine for use outside of the EU in accordance with Article 58 Regulation (EC) No 726/2004. The registration status, submission date and the Committee for Medicinal Products for Human Use (CHMP) opinion date for active ingredient fexinidazole and the active substance status for active ingredients avalglucosidase alfa and melphalan flufenamide were adjusted based on information in the corresponding EPARs.

Marketing application review times by the FDA and the EMA were calculated as the days elapsed from the marketing application submission date to the date of approval in the US, and the days elapsed from the marketing application submission date to the date of CHMP opinion in the EU.

Data on clinical development, i.e., clinical trial results, were obtained from the Clarivate Cortellis Clinical Trials Intelligence3 solution on 13 June 2023. The dataset related to 72 novel orphan-designated drugs (asciminib counted once) was constructed with the following inclusion criteria:

I. The active ingredient is one of the primary interventions. If the active ingredient is named differently in the US and in the EU, any of its names is one of the primary interventions. For combination products, the combination of all active substances in the product is one of the primary interventions.

For the following cases where there are no trials including the active ingredient(s) as one of the primary interventions:

i. For combination product atoltivimab, maftivimab, and odesivimab, REGN-EB3 (code name of the product based on the information available at Drugs@FDA) is one of the primary interventions.

ii. For the active ingredient copper Cu 64 dotatate, DETECTNET is one of the primary interventions.

II. The start date and/or end date is earlier than the marketing application submission date in the US or in the EU, whichever is earlier. In the case where the start date and/or end date is not available, these dates were retrieved from clinicaltrials.gov using the identifier (NCT number).

For the clinical trial NCT02218047, start date was adjusted based on information available at clinicaltrials.gov.

The dataset contained 1,050 trials at different clinical development phases, namely 396 Phase 1 trials (including Phase 1, Phase 1a, Phase 1, Phase 1/2 (where enrollment count is under 100 or not specified) and Phase 0), 480 Phase 2 trials (including Phase 2, Phase 2a, Phase 2b, Phase 1/2 (where enrollment count is 100 or over), Phase 2/3 (where enrollment count is under 300 or not specified)), 149 Phase 3 trials (including Phase 3, Phase 3b, Phase 3a, Phase 2/3 (where enrollment count is 300 or over)), 10 Phase 4 trials and 15 trials with no assigned phase (i.e., Phase Not Applicable).

Clinical development time was calculated as the number of days converted to years that elapsed from the earliest clinical trial start date to the marketing application submission date in the US or in the EU, whichever is earlier.

Clinical development time for each clinical development phase was calculated as the number of days converted to years that elapsed from the earliest clinical trial start date for the corresponding phase to the earliest of the marketing application submission date in the US or in the EU, whichever is earlier, or the latest clinical trial end date for the corresponding phase.



3 Results


3.1 Marketing application review times for novel orphan-designated drugs

Seventy-three marketing applications for novel orphan-designated drugs were approved by the FDA’s CDER between 1 June 2020 and 31 May 2023. Out of the 73 novel orphan-designated drugs approved in the US, 39 also received a positive opinion from the CHMP of the EMA, with 26 of these drugs also being orphan designated in the EU. Additionally, 36 of the 39 drugs approved in the EU had new active substance status. Asciminib was approved with two different indications in the US, and only one of these indications was approved in the EU.

The marketing application review time by the FDA for the 73 novel orphan-designated drugs approved in the US, defined as the days elapsed from the marketing application submission date to the date of approval in the US, was 244 days (n = 73, median).

The marketing application review time by the EMA for the 39 drugs that were also approved in the EU, defined as the days elapsed from the marketing application submission date to the date of CHMP opinion in the EU, was 353 days (n = 39, median).

Application type (NDA or BLA) did not have a notable impact on the marketing application review time by the FDA (244 days (n = 49, median) for NDA and 245 days (n = 24, median) for BLA), whereas the type of product (chemical or biologic) did have an impact on the marketing application review time by the EMA (382 days (n = 20, median) for chemical and 336 days (n = 19, median) for biologic) (Figure 1A).
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FIGURE 1
 (A) Marketing application review time, and application type in the US (new drug application (NDA) and biologics license application (BLA)) or type of product in the EU. Outliers are represented as dots, except for terlipressin (4,884 days in categories US all drugs and US NDA). Data source: Cortellis Regulatory Intelligence. (B) Clinical development time and application type in the US. Center lines show the medians. Whiskers extend to minimum and maximum values. Outliers are represented as dots. Number of data points is displayed for each category. Data source: Cortellis Clinical Trials Intelligence.


Sixty six of 73 novel orphan-designated drugs approved in the US (90%) and 19 of 39 drugs that were also approved in the EU (49%) were granted expedited regulatory programs in the US and in the EU, respectively. These drugs typically had shorter marketing application review times than the drugs that were not subject to expedited regulatory program (455 days (n = 7, median) in the US and 399 days (n = 20, median) in the EU). Specifically, the review time of the marketing applications of drugs that were granted priority review designation in the US and accelerated assessment in the EU typically reflected the shortest review time in both regions (Table 1).



TABLE 1 Marketing application review time and expedited regulatory programs.
[image: Table1]



3.2 Clinical development times for novel orphan-designated drugs

The result of the current analysis shows that the typical clinical development time for a novel orphan-designated drug approved between 1 June 2020 and 31 May 2023 in the US, calculated as the number of days converted to years that elapsed from the earliest clinical trial start date to the marketing application submission date in the US or in the EU, whichever is earlier, was 7.2 years (n = 72). Application type (NDA or BLA) did not have a notable impact on the clinical development time (7.2 years (n = 48, median) for NDA and 7.3 years (n = 24, median) for BLA) (Figure 1B).

Fifty three of 73 novel orphan-designated drugs (74%) benefited from expedited regulatory programs BTD and/or FTD, and their clinical development time was 7.2 years (n = 53, median). Specifically, five utilized only BTD and/or FTD, 28 utilized BTD and/or FTD and priority review designation, and 19 utilized BTD and/or FTD, priority review designation and accelerated approval. The typical clinical development time for these drugs was 7.4 years (n = 5), 7.2 years (n = 28), and 7.2 years (n = 19), respectively. One drug (adagrasib) went through BTD, FTD and accelerated approval, and its clinical development lasted 2.9 years. On the other hand, the clinical development time of 19 drugs (26%) that did not go through BTD or FTD was 8.2 years (n = 19, median), indicating the positive impact of having BTD or FTD in the US on shortening the clinical development time (Figure 2). Only 5 drugs utilized PRIME in the EU, together with BTD and/or FTD and priority review in the US (olipudase alfa, setmelanotide, lumasiran and risdiplam) or with BTD and/or FTD, priority review designation and accelerated approval in the US (belantamab mafodotin), with varying clinical development times between 3.9 years and 14.8 years.

[image: Figure 2]

FIGURE 2
 Clinical development time (median) and expedited regulatory programs provided by the FDA for 72 drugs that went or did not go through breakthrough therapy designation (BTD) or fast track designation (FTD). Number of data points is displayed for each category. Data source: Cortellis Clinical Trials Intelligence.


A typical novel orphan-designated drug was studied in three Phase 1, four Phase 2, and two Phase 3 clinical trials before its marketing application is submitted. Phase 1, 2 and 3 trials in total for each phase typically lasted 5.4 years, 5.4 years and 2.7 years, typically involving 40, 92 and 284 planned or actual subjects per trial (average), respectively (Table 2 and Supplementary Figure S1).



TABLE 2 Number of trials, clinical development time, and average enrollment per trial for novel orphan-designated drugs at each clinical development phase.
[image: Table2]




4 Discussion

The typical marketing application review time by the FDA for a novel orphan-designated drug approved in the US between 1 June 2020 and 31 May 2023 was 244 days (n = 73, median). This result shows that the typical marketing application review time by the FDA for a novel orphan-designated drug has shortened compared to that for a novel orphan-designated drug approved between 2010 and 2020 (360 days, n = 40% of 405) in the US, as reported by Brown et al. (7).

The typical marketing application review time by the EMA for the drugs that were also approved in the EU was 353 days (n = 39, median), 109 days longer than the typical marketing application review time by the FDA. This result is in line with the previously published studies showing that the marketing application review time in the EU is longer than that in the US, for orphan designated as well as for other drugs (8–11).

Ninety % of novel orphan-designated drugs approved in the US and 49% of drugs that were also approved in the EU were granted expedited regulatory programs in the US and in the EU, respectively, demonstrating that use of expedited regulatory programs is much less frequent in the EU than in the US, confirming the findings of previous studies (10, 12, 13). Drugs that were granted priority review designation in the US and accelerated assessment in the EU typically had the shortest marketing application review time. A notable impact of the type of product (chemical or biologic) was observed on the marketing application review time by the EMA.

The typical clinical development time for a novel orphan-designated drug approved between 1 June 2020 and 31 May 2023 in the US was 7.2 years (n = 72), shorter than 10.6 years (time between the initiation of first-in-human clinical study and regulatory marketing authorization) as reported for orphan-designated drugs approved by the FDA between 2010 and 2020 (7).

Seventy four % of novel orphan-designated drugs benefited from expedited regulatory programs BTD and/or FTD, and their clinical development time was 7.2 years (n = 53, median). The clinical development time of 26% of the drugs that did not go through BTD or FTD was 8.2 years (n = 19, median), indicating the positive impact of having BTD or FTD in the US on shortening the clinical development time.

The dataset consisting of 1,050 trials might not include all clinical trials on the active ingredients, including the actual first-in-human studies which are ideally regarded as the start of clinical development for drugs. In addition, the dataset might contain clinical trials not related to the approved indication of the corresponding active ingredient. Moreover, additional confirmatory clinical development after marketing application submission, which is mandatory for the drugs approved via accelerated approval in the US or conditional marketing authorization in the EU, was not taken into account in this study.



Data availability statement

The data analyzed in this study is subject to the following licenses/restrictions: Access is restricted to protect confidential or proprietary information. Requests to access these datasets should be directed to https://clarivate.com/products/biopharma/regulatory-compliance/regulatory-intelligence-solutions/ or https://clarivate.com/products/biopharma/research-development/clinical-trials-intelligence-analytics/.



Author contributions

ED: Conceptualization, Formal analysis, Investigation, Visualization, Writing – original draft, Writing – review & editing. JK: Validation, Writing – review & editing. LF: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

ED, JK, and LF were employed by Pharming Group N.V. The paper was created based on data from various sources but is neither a legal interpretation nor a statement reflecting any policy, view, or opinion of contributing data sources. The views expressed in the paper are those of the authors alone, and do not reflect the view or opinion of the data suppliers.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fmed.2024.1404922/full#supplementary-material



Footnotes

1   Orphan designation: Overview. https://www.ema.europa.eu/en/human-regulatory-overview/orphan-designation-overview#after-orphan-designation-11926.

2   Cortellis Regulatory Intelligence. https://clarivate.com/products/biopharma/regulatory-compliance/regulatory-intelligence-solutions/.

3   Cortellis Clinical Trials Intelligence. https://clarivate.com/products/biopharma/research-development/clinical-trials-intelligence-analytics/.
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