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Regulatory Submissions: Then, Now and Next
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Future State Vision for Regulatory Exchange

1. Health authority and industry FHIR standards are used to standardize data at the source
2. Sponsor Source data systems are connected through structured, standardized data
3. Digital content management systems render data in the required format
4. A cloud-based data exchange system connects the sponsor and regulator environments
5. Regulators receive structured, standardized data that can be used in analytics software
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From Anderson, Algorri, Abernathy 2023

https://www.sciencedirect.com/science/article/pii/S0378517323007627?via%3Dihub
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FHIR Data Pipeline – Pharmaceutical Quality (Industry)
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Partnering Different Technologies to Digitalize RA Content
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Structured/Standardized Data and Content Facilitates Automation

STATIC

• Difficult to keep updated
• Time consuming to format
• Limited scalability & reusability

Unstructured Content

AUTOMATION-READY

• Independent from submission
• Human & machine readable
• Individual building block

Structured Content

ASSEMBLED

• Automated authoring
• Reuse across documents
• Reduce DV requirements

Structured Content Authoring

Illustrative
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Automation Facilitates Digitalization and Flexible Outputs

Automation-ready Templates are Compatible with Structured Data FormatsOnly unstructured Word/PDF documents are used

• Auto-generation of text and tables
• Reuse of data components across templates
• Virtual replication of filing content to support 

regional filings

Current Filing Templates Automation-Ready TemplatesConvert and Transform
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Amgen’s Vectibix Pilot:  Leading the Way in Cloud-based Exchange

 52 of 63 Vectibix licensed countries 
participating in PAC Reliance - 
enhancing efficiency, collaboration, and 
accelerating patient access

  26 out of 37 National Regulatory 
Authorities participating in PAC 
Reliance

 Of those 26 NRAs, 24 are are using 
Accumulus to access the Vectibix PAC 
dossier, the EMA Assessment Report, 
and other regulator questions and Amgen 
responses in real time.
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Amgen’s PAC Reliance – Cloud Collaboration Pilot

52/63 Countries 
(83%)
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Practical Application of Regulatory Exchange

Semantic Data Lake

Silo Silo Silo Silo

Digital Authoring

SCDM + SCA + GenAI

Health Authority

Cloud-based
Exchange
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Foundational End-to-End Data Standards (PQ-CMC, ISO IDMP, HL7 FHIR Pharm Quality - Industry)
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Benefits of Digitalization

Figure from “The Future of Regulatory Filings: Digitalization,” Ahluwalia et al., 2025, doi: 10.1186/s41120-025-00113-7

https://rdcu.be/ejkrc
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Cloud-based Digital Regulatory Filings: Benefits Realization

Time Efficiency 
& Optimization

Manual Error 
Reduction
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• $10 to $100 
Million 
benefit/Major 
Post Approval 
Change in 
available 
manufacturing 
capacity

• Single global 
submission 
eliminates 
regional 
variations

• Accumulus 
usage is 75% 
more efficient 
than 
conventional 
pathways

• Reduced 
number of RFIs

• Eliminated 
repeat questions

• Digital tools 
improve filing 
compliance

• Reduction in 
variation of 
registered 
details

• Improves 
internal 
compliance to 
registered 
regulatory 
details

• Reduced 
inventory scrap 
due to 
accelerated 
approvals and 
transition to 
optimized 
product SKU

• Simplifies 
document 
management 
and exchange

• Promotes 
submission and 
approval of a 
single global 
dossier

• Facilitates 
cross-agency 
communication

• Provides for 
more efficient 
information 
exchange

• Global life-
cycle 
management 
approval 
timelines 
reduced from > 
4 years to < 1 
year and in 
most instances 
< 6 months 

• Accelerated 
access to 
optimized 
product

• Facilitates 
changes that 
would perhaps 
not be made 
due to long 
review and 
approval lag 
times



12 Internal Use Only General and Administrative

The Art of the Possible in the Regulatory Ecosystem is Here

1. Accelerate document generation 
timelines (i.e., hours rather than 
weeks/months)

2. Enable real-time data exchange      
(i.e., seconds/subseconds)

3. Replace staggered submission wave 
model with simultaneous global 
submission model

From Anderson, Algorri, Abernathy 2023

https://www.sciencedirect.com/science/article/pii/S0378517323007627?via%3Dihub
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