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Learning Objectives
• Review how the REMS SPL files can assist health care 

professionals in identifying REMS drugs and their corresponding 
requirements

• Describe the approach for the REMS Integration Prototype and 
Use Case and how it can reduce REMS implementation burden 

• Explain the REMS integration pilots and opportunities to 
contribute to the REMS Integration Use Case

• Discuss the REMS Public Dashboard and how it can be used
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A Risk Evaluation and Mitigation Strategy (REMS) 

• Is a drug safety program that FDA has the authority to require to 
help ensure the benefits of the medication outweigh its risks

• May include a number of interventions, including elements to 
assure safe use (ETASU), like labs and certification, to help reduce 
the occurrence and/or severity of a serious risks 

• Designed to achieve specific goals to mitigate risks associated 
with use of a drug

• Our REMS authorities have allowed for the approval of drugs that would 
not have been approved or may have been removed from the market

• There are significant challenges in implementing and evaluating the 
effectiveness of REMS programs
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REMS Modernization through Integration and 
Standardization

REMS – Current State
o Manual phone and fax implementation
o Not integrated into prescriber and 

pharmacist workflow 
o Suboptimal patient engagement and 

transparency
o Lack of quality standardized data for 

feedback and evaluation
o No unified way to share data between 

REMS stakeholders
o Delays in therapy for patients and 

suboptimal care for the patient

REMS – Future State
o Automated, low burden implementation
o Integrated into clinician workflow
o Patients complete requirements, report & 

monitor status through apps 
o Standardized, quality data for timely 

feedback and more robust evaluations
o Reduced friction in exchange of REMS data
o Patients safely use their medications and 

achieve timely access to them
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What is published? 

1. Guidance: Format & Content of a 
REMS Document (final)

2. REMS Document Technical 
Conformance Guide

A. REMS Document Template
B. Bifurcated REMS 

Document Outline 

Guidance: F&C REMS 
Document (final) 

REMS Document 
Technical 

Conformance Guide Published in January 2023

https://www.fda.gov/media/77846/download
https://www.fda.gov/media/164344/download
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REMS Document Technical Conformance Guide

REMS Document Technical Conformance Guide

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/rems-document-technical-conformance-guide
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REMS Document

• The ‘face’ of the REMS
• Establishes the goal and requirements of the REMS

• Purpose:
• Communicate the required activities for sponsors
• Communicate the required activities for participants (e.g., prescribers, pharmacists, 

patients, healthcare administrators, distributors)

• Captures the requirements for all applicable stakeholders 
• REMS requirements are organized by participant and timing

• e.g., Before treatment initiation, Health care providers who prescribe must counsel the patient

Who? What?When?



9

What is Structured Product Labeling (SPL)?
• SPL is a data standard for capturing information about drug 

products
– “Structured Product Labeling” but covers product information 

beyond labeling
– Developed by Health Level Seven International (HL7), a 

Standards Development Organization (SDO)
– Allows for structuring text and data for easier computer 

processing
• Machine-readable or computer-readable format
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REMS Document REMS Document in SPL
REMS Title

I. Administrative
Information

II. REMS Goals

III. REMS 
Requirements

† Structured Product Labeling (SPL) is a document markup standard approved by Health Level Seven (HL7®) and 
adopted by FDA as a mechanism for exchanging product, facility, and REMS information

REMS Document Technical Conformance Guide template 
versus REMS Document in SPL†
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REMS Document in SPL

I.  Administrative Information
(87523-7)

II. REMS Goals
(82349-2)

III. REMS Requirement
(87524-5)

Section Headings: https://www.fda.gov/industry/structured-product-labeling-resources/section-headings-loinc

REMS Document Technical Conformance Guide template corresponds to 
REMS Document SPL section codes

https://www.fda.gov/industry/structured-product-labeling-resources/section-headings-loinc
https://www.fda.gov/industry/structured-product-labeling-resources/section-headings-loinc
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IV. REMS Assessment Timetable
(82349-2)

V. REMS Materials
(82346-8)

VI. Statutory Elements
(82348-4)

Section Headings: https://www.fda.gov/industry/structured-product-labeling-resources/section-headings-loinc

REMS Document Technical Conformance Guide template corresponds to 
REMS Document SPL section codes

REMS Document in SPL

https://www.fda.gov/industry/structured-product-labeling-resources/section-headings-loinc
https://www.fda.gov/industry/structured-product-labeling-resources/section-headings-loinc
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REMS Technical Document and 
REMS Requirements

III. REMS RequirementsREMS Document
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REMS Requirements are then transformed into 
standardized data elements

Standardized Data Elements

<stakeholder> (“Who”) Prescribers

<protocol>
(“When”) REMS Certification

<requirement>
(“What”) Enroll in REMS

<documentReference>
(“With What”) [Enrollment Form]

REMS Requirements
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Coded REMS SPL information can be displayed 
in many different ways

<stakeholder><protocol> <requirement> <documentReference>
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SPL information is shared across the healthcare system

FDA

DailyMed WebsiteDailyMed Website

Healthcare Information 
Suppliers

Healthcare Information 
Suppliers

Sponsor

Health IT VendorsHealth IT Vendors Healthcare ProvidersHealthcare Providers

Patients and 
the Public

Patients and 
the Public

NLM 
Repository

SPL data is transmitted from the sponsor to patients, 
healthcare providers, and the public
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Providing Regulatory Submissions in Electronic Format --Content of the Risk Evaluation and Mitigation 
Strategies Document Using Structured Product Labeling

REMS SPL Submissions to FDA

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/providing-regulatory-submissions-electronic-format-content-risk-evaluation-and-mitigation-strategies
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REMS SPL Submissions to FDA‡

– WHEN: 

• NOW!
– WHO: 

• Applicants must submit their REMS document electronically using SPL
– WHAT: 

• All REMS documents submitted to FDA on or after December 28, 2022, must be in 
SPL format, which include:

– REMS documents associated with a new REMS
– REMS documents submitted as part of REMS modifications
– REMS documents that are already in SPL format must remain in SPL format

• Components of a REMS required to be filed in SPL format:
Component of a REMS Submission Submitted in SPL Format?
REMS document Yes
REMS supporting document No
REMS materials Referenced in SPL file (see Structured Product Labeling 

Implementation Guide with Validation Procedures at 
https://www.fda.gov/media/84201/download)

‡ Providing Regulatory Submissions in Electronic Format -- Content of the Risk Evaluation and Mitigation Strategies Document Using Structured Product Labeling

https://www.fda.gov/media/84201/download
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/providing-regulatory-submissions-electronic-format-content-risk-evaluation-and-mitigation-strategies
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REMS SPL submissions as of November 9, 2023

• 17 single product REMS SPLs
• 5 shared system REMS SPLs
• National Library of Medicine (NLM) DailyMed 

website:
–https://dailymed.nlm.nih.gov/dailymed/spl-resources-all-

indexing-files.cfm
–

https://dailymed.nlm.nih.gov/dailymed/spl-resources-all-indexing-files.cfm
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Background/Definitions

Health Level 7 (HL7®): Standards development organization (SDO)

HL7® Fast Healthcare Interoperability Resources (FHIR®): 
Contemporary health data exchange standard

Minimal Common Oncology Data Elements (mCODE™):
HL7® FHIR®-based cancer data standard (a “lingua franca” for cancer 
care/research/public health purposes)

HL7® FHIR® Accelerator: Collaborative initiatives focused on solving 
health problems with FHIR® standards-based solutions

CodeX™: HL7® FHIR® Accelerator building a community around 
mCODE™ to solve problems through stakeholder-driven use cases

HL7® FHIR® is a registered trademark owned by Health Level Seven International 

http://www.hl7.org/index.cfm
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HL7® FHIR Data Standard

Slide adapted from CodeX Community of Practice Presentation, “Introduction to FHIR,” by MITRE on July 30, 2021.
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CodeX REMS Integration Use Case

https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+-+REMS

https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+-+REMS
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HL7® FHIR® Accelerator

http://hl7.org/CodeX

A Member-driven community
accelerating interoperable data 

modeling and implementation around 
the FHIR® and mCODE™ HL7® 

standards, 
leading to substantial improvements

in health care and research 
in cancer and beyond

Slide adapted from the CodeX™ Master Slide Deck titled, “Introduction to mCODETM and the CodeXTM HL7® FHIR® Accelerator” available on the CodeX™ Confluence page.

http://hl7.org/CodeX


CodeX™ HL7® FHIR® Accelerator
(Members as of October 2023)

24Slide adapted from the CodeX™ Master Slide Deck titled, “Introduction to mCODETM and the CodeXTM HL7® FHIR® Accelerator” available on the CodeX™ Confluence page.
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HL7® FHIR® can address gaps in current REMS standards
(Potential future state)

Blue boxes show the workflow addressed by current NCPDP Standards (Telecommunication, SCRIPT)

EHRREMS WebsitePharmacy SystemREMS Verification

Medical BenefitPharmacy BenefitPayment Type

Closed System 
(VA, Kaiser, etc.)

Inpatient 
HospitalInfusion CenterOutpatient 

PharmacyDispensing Setting

Slide adapted from MITRE’s, “FDA CDER Risk Evaluation and Mitigation Strategies (REMS) Proof of Concept Landscape Analysis.”
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REMS Integration Project Status

• REMS use case: Most recent public use case call on 
10/16; next public use case call on 11/30
– Sign up for the upcoming 11/30 REMS Public Call under “Quick 

Links” at: 
https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+-+REMS

• Prototype development: v0.13 released on 9/12/23
• Public workshop on REMS Integration: Held on 

10/11/2022
• Pilots: See upcoming slide

https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+-+REMS
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REMS Integration Use Case Update

© 2023 THE MITRE CORPORATION. ALL RIGHTS RESERVED. FOR INTERNAL USE ONLY.

Synthetic sub-pilot planning is in progress

Pilot 1 Pilot 2
Manufacturer Bristol Myers Squibb (BMS)

Working with a vendor (InfoWerks)
Otsuka

Drug Camzyos (mavacamten) Jynarque (tolvaptan)
REMS Admin BMS United BioSource Corporation (UBC)
Status Development team formed and 

familiarizing themselves with FHIR 
components.

Familiarized with CDS Hooks and SMART 
app launch using the prototype. Working 
with manufacturer to set scope, budget, 
and timing for pilot project.

Approach Will leverage CDS Hooks and SMART 
app launch. Planning to combine 
existing assets with new FHIR 
components. Specifics TBD.

Will leverage CDS Hooks and SMART app 
launch. Specifics TBD.

FHIR = Fast Healthcare 
Interoperability Resources

CDS = Clinical Decision Support
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Select Patient and Medication

Ariel Virgulto, MITRE. CodeX Risk Evaluation and Mitigation Strategies (REMS) Integration Prototype. September 2023.  Available at: 
https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+%28REMS%29+Integration?preview=/81003805/184931366/REMSv0.13%20Demo%20Slide
s.pptx (Accessed on 10/16/23).

https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+%28REMS%29+Integration?preview=/81003805/184931366/REMSv0.13%20Demo%20Slides.pptx
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Selection Shows that Drug has REMS

Ariel Virgulto, MITRE. CodeX Risk Evaluation and Mitigation Strategies (REMS) Integration Prototype. September 2023.  
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Patient Enrollment Form Opens

Ariel Virgulto, MITRE. CodeX Risk Evaluation and Mitigation Strategies (REMS) Integration Prototype. September 2023.  
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Patient Enrollment Form Prepopulated

Ariel Virgulto, MITRE. CodeX Risk Evaluation and Mitigation Strategies (REMS) Integration Prototype. September 2023.  
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Check Status in REMS Admin & Pharmacy

Ariel Virgulto, MITRE. CodeX Risk Evaluation and Mitigation Strategies (REMS) Integration Prototype. September 2023.  
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NCPDP® & HL7® FHIR® 
Cross-Pollination

Slide adapted from CodeXTM REMS Integration Use Case Public Call Presentation, “CodeXTM REMS Integration Use Case,” by POCP on February 14, 2023.
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Get Involved
• Mark your calendars and engage in future public calls for the CodeX 

REMS Integration Use Case. Registration information is available on 
the REMS confluence page:

• https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+S
trategies+%28REMS%29+Integration

• CodeX REMS Contact Information​:​
• Ed Millikan Edward.Millikan@fda.hhs.gov
• George Neyarapally George.Neyarapally@fda.hhs.gov
• Kelee Petzelt Kelee.Petzelt@pocp.com
• Michele Galioto michele.galioto@pocp.com 
• Nicole Ng nng@mitre.org
• Ammu Irivinti ammu@mitre.org   

https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+%28REMS%29+Integration
mailto:Edward.Millikan@fda.hhs.gov
mailto:George.Neyarapally@fda.hhs.gov
mailto:Kelee.Petzelt@pocp.com
mailto:nng@mitre.org
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Resources
• CodeX REMS Integration Use Case
• CodeX FHIR Accelerator
• FHIR data standard specification
• Minimal Common Oncology Data Elements (mCODE)

https://confluence.hl7.org/display/COD/Risk+Evaluation+and+Mitigation+Strategies+%28REMS%29+Integration
https://confluence.hl7.org/display/COD/CodeX+Home
http://hl7.org/fhir/
https://confluence.hl7.org/display/COD/mCODE


Gita A. Toyserkani, PharmD MBA

Associate Director for Strategic Initiatives and Research | Division of Mitigation 
Assessment and Medication Error Surveillance |Office of Surveillance and 
Epidemiology |U.S. Food and Drug Administration 
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“No one ever made 
a decision because 

of a number. 
They need a story.”

~Daniel Kahneman
WHO COVID Dashboard

Car Dashboard Financial Dashboard

JHU COVID Dashboard
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What is the 
REMS Public 
Dashboard?

• An interactive web-based tool that allows for 
visualization and analysis of REMS program data
– Uses publicly available REMS data files –

REMS@FDA website
– Can combine any number of data sources
– Can be customized
– Is interactive

• Uses Qlik Sense Application
– Used currently for FDA Adverse Event Reporting System 

(FAERS) Public Dashboard

• Launched December 17, 2021

Risk Evaluation and Mitigation Strategy (REMS) Public Dashboard | FDA

https://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Surveillance/AdverseDrugEffects/ucm070093.htm
https://www.fda.gov/drugs/risk-evaluation-and-mitigation-strategies-rems/risk-evaluation-and-mitigation-strategy-rems-public-dashboard
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Motivation

• Since the implementation of REMS authorities in 
2008, REMS data has accumulated over time
– ~300 REMS approvals, > 700 REMS modifications

• Needed the ability to visualize ALL data at a glance 
and be able to drill down

• Information in REMS@FDA files in excel format are 
not easy to read and analyze
– Data was manually processed, aggregated, and 

reports generated
– Each quarter/monthly the process would need to 

be repeated
• Data from the files were being misinterpreted
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What are the 
benefits of 
the REMS  

Dashboard?

• Allow efficient access and visualization to 
improve transparency for FDA drug safety 
programs

• Increased awareness and understanding of REMS 
programs

• Interactive and can be customized
• Ability to export graphs and tables
• Allow for informed decision making
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What are the 
limitations of 

the REMS 
Dashboard?

• The data in the REMS dashboard are 
currently limited to the information 
in the data files on REMS@FDA 
website

• The results of data retrieved are 
dependent on the accuracy of these 
data files

• The dashboard is intended for 
descriptive analyses
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REMS@FDA

mailto:pREMS@FDA
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REMS@FDA Website
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What 
information 
is available 

in the REMS 
Dashboard?

• Approved REMS information is organized by:
– Total REMS 
– Active REMS
– REMS with Elements to Assure Safe Use (ETASU)
– Shared Systems REMS
– REMS Modifications
– REMS Revisions
– Released REMS
– REMS Summary

• Exploring other data sources to further expand the 
data analysis capabilities of this dashboard in the 
future (e.g., indication, risk information, assessment 
information)
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Examples of 
Basic REMS 
Dashboard 
Queries?

• REMS Program Data
– # of REMS approved by year?
– # of modifications approved by year?
– # of REMS released?
– # of REMS with ETASU?
– How many shared system REMS are approved?
– # of REMS approved for BLAs or NDAs by year?
– # of REMS with patient enrollment?
– How many times has a REMS been modified?
– Which REMS were released in a given year 

(e.g., 2011)?
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REMS Dashboard Features
Key Performance 
Indicators (KPI)

Drop down 
selections 
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Different 
REMS Data 

Views

47



48

REMS 
Dashboard 
FAQ Page
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New Features since the Launch
• As of January 2023, data refresh is automated and updated 

weekly
• Hyperlink for direct access to REMS Materials is included in 

the dashboard on the currently “Active REMS” page 
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REMS 
Dashboard |

Basic User 
Interface

1. Navigational bar
– Left side - page names
– Right side - aggregation type

2. Selection from bar chart and tables
– Single value
– Multiple values
– Click and drag

3. Search using filter panes in tables

4. Selection bar
– Add or remove selections from here
– Go back and forward in selections
– Reset selections

5. Other important features
– Fullscreen for better view
– Data export (limitations)
– For original data, export using 

tables 
– Drop downs to change views
– When you move between 

pages, selections are reset
– Combo chart dual axis
– Mini chart – users must scroll
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REMS DASHBOARD DEMO
REMS Dashboard link: REMS Public Dashboard

www.fda.gov

https://fis.fda.gov/sense/app/ca606d81-3f9b-4480-9e47-8a8649da6470/sheet/dfa2f0ce-4940-40ff-8d90-d01c19ca9c4d/state/analysis
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Gita A. Toyserkani, PharmD, MBA

Office of Surveillance and Epidemiology

CDER | US FDA
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