




Take a picture to 

download the full paper

INTRO: 

• Incorporating flowsheet data from EHRs into 

the OMOP ETL has been a challenge due to 

the high volume of entries and high variability 

of facility-specific customization.

• We propose a standardized and reproducible 

protocol to identify the flowsheet elements of 

interest, map them to their appropriate 

OMOP concept IDs, and load them into the 

OMOP Common Data Model (CDM)

METHODS

1. Flowsheet Identification

• Wildcard search for candidates

• Manually identified nonintuitive 

flowsheet names

• Manually identify anesthesia 

records

• List template and flowsheet 

measurement identification 

numbers

• Extract based on included 

template, measurement numbers

2. Semantic Mappings

• Semantic mappings were created 

by clinicians, then reviewed by 

informaticians, terminologists

• Proposed custom OMOP concept 

ids for BiPAP, CPAP & NIPPV

3. Utilization of OMOP CDM Tables

• Measurement/Observation tables 

are used to persist respiratory 

device settings (e.g., flow rate)

• Device_exposure table is used to 

persist ventilator records

• Linkage is kept between the 

tables, through time stamps –
anesthesia records are excluded, 

sequential ventilator records are 

merged for straightforward 

understanding.

Protocol for finding supplemental  
oxygen data in electronic health record 
(EHR) flowsheets for inclusion in the 
OMOP ETL
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RESULTS

• The semantic mappings for 

respiratory devices and the 

associated settings were designed 

by a group of clinicians and 

reviewed by informaticians and 

terminologists.

• In addition to the custom codes 

proposed by N3C, we have 

proposed three more to complete 

the respiratory device mapping. 

See below.

• We are working with OHDSI to 

finalize the related vocabulary 

table changes (in concept and in 

concept_relationship and etc.).

Oxygen support device Other raw entries n total Perc （%） OMOP Concept ID OMOP Concept

none-room air none/room air, none (room air) 505033 1246633 41 2004208005 Room air (in the context of a device)

nasal cannula 295793 1246633 24 45760842 Basic nasal oxygen cannula

ventilator
venitaltor - hfov, endotracheal 

tube
243858 1246633 20 45768197 Ventilator

high flow nasal cannula heated high flow 101590 1246633 8 4139525 High flow oxygen nasal cannula

tracheostomy mask/collar trach mask, trach collar 57755 1246633 5 45760219 Tracheostomy mask, oxygen

nippv 14733 1246633 1 2004208008 NIPPV (non-invasive positive pressure ventilation or nasal intermittent positive pressure ventilation)

non-rebreather mask 12684 1246633 1 4145528 Nonrebreather oxygen mask

simple facemask 4880 1246633 0 4222966 Oxygen mask

other 3272 1246633 0 2004208004 Other oxygen device

venturi mask 3119 1246633 0 4188570 T piece without bag

t-piece 1543 1246633 0 4322904 Venturi mask

Total 1244260 1246633 99.8
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2004208004 Other oxygen device

2004208005 Room air (in the context of a device)

2004208006
CPAP (continuous positive airway 

pressure)

2004208007 BiPAP (bilevel positive airway pressure)

2004208008

NIPPV (non-invasive positive pressure 

ventilation or nasal intermittent positive 

pressure ventilation)

Patient ID Flowsheet value Flowsheet field name Flowsheet time

9302 None-room air O2 Device 10/6/19 12:00 AM

9302 6 O2 Flow Rate (L/min) 10/6/19 12:12 AM

9302 Nasal cannula O2 Device 10/6/19 12:12 AM

9302 Nasal cannula O2 Device 10/6/19 12:16 AM

9302 6 O2 Flow Rate (L/min) 10/6/19 12:16 AM

9302 6 O2 Flow Rate (L/min) 10/6/19 2:21 AM

9302 Nasal cannula O2 Device 10/6/19 2:21 AM

9302 6 O2 Flow Rate (L/min) 10/6/19 3:10 AM

9302 Nasal cannula O2 Device 10/6/19 3:10 AM

9302 6 O2 Flow Rate (L/min) 10/6/19 4:25 AM

9302 Nasal cannula O2 Device 10/6/19 4:25 AM

9302 Non-rebreather mask O2 Device 10/6/19 4:32 AM

9302 60 FIO2 (%) 10/6/19 5:23 AM

9302 60 Oxygen Therapy FiO2 (%) 10/6/19 5:23 AM

9302 40 Flow Rate (L/min) 10/6/19 5:23 AM

9302 40 O2 Therapy Flow Rate (L/min) 10/6/19 5:23 AM

9302 Heated High Flow O2 Device 10/6/19 5:23 AM

9302 60 FiO2 10/6/19 6:38 AM

9302 High flow nasal cannula O2 Device 10/6/19 6:38 AM

9302 40 O2 Flow Rate (L/min) 10/6/19 6:38 AM

9302 60 FiO2 10/6/19 8:29 AM

9302 High flow nasal cannula O2 Device 10/6/19 8:29 AM

9302 40 O2 Flow Rate (L/min) 10/6/19 8:29 AM

9302 40 Flow Rate (L/min) 10/6/19 11:41 AM

9302 Heated High Flow O2 Device 10/6/19 11:41 AM

9302 40 O2 Therapy Flow Rate (L/min) 10/6/19 11:41 AM

9302 50 Oxygen Therapy FiO2 (%) 10/6/19 11:41 AM

9302 50 FIO2 (%) 10/6/19 11:41 AM

9302 40 O2 Flow Rate (L/min) 10/6/19 11:52 AM

9302 60 FiO2 10/6/19 11:52 AM

9302 High flow nasal cannula O2 Device 10/6/19 11:52 AM

9302 High flow nasal cannula O2 Device 10/6/19 12:34 PM

9302 40 O2 Flow Rate (L/min) 10/6/19 12:34 PM

9302 60 FiO2 10/6/19 12:34 PM

9302 60 FIO2 (%) 10/6/19 1:56 PM

9302 Heated High Flow O2 Device 10/6/19 1:56 PM

9302 40 Flow Rate (L/min) 10/6/19 1:56 PM

… … … …
9302 100 FIO2 (%) 10/7/19 9:12 AM

9302 50 Flow Rate (L/min) 10/7/19 9:12 AM

9302 Ventilator O2 Device 10/7/19 10:10 AM

9302 60 FiO2 10/7/19 10:10 AM

9302 60 Vent FiO2 (%) 10/7/19 10:11 AM

9302 50 Vent FiO2 (%) 10/7/19 11:19 AM

9302 50 FiO2 10/7/19 11:26 AM

9302 Ventilator O2 Device 10/7/19 11:26 AM

9302 60 Vent FiO2 (%) 10/7/19 11:33 AM

Raw Patient Data, dates obfuscated
person_id measurement_concept_id measurement_concept_name value_as_number measurement_datetime unit_concept_id_etc.

9302 4141684 Delivered oxygen flow rate 6 10/6/19 12:12 AM …
9302 4141684 Delivered oxygen flow rate 6 10/6/19 12:16 AM …
9302 4141684 Delivered oxygen flow rate 6 10/6/19 2:21 AM …
9302 4141684 Delivered oxygen flow rate 6 10/6/19 3:10 AM …
9302 4141684 Delivered oxygen flow rate 6 10/6/19 4:25 AM …
9302 4353936 Inspired oxygen concentration 60 10/6/19 5:23 AM …
9302 4353936 Inspired oxygen concentration 60 10/6/19 5:23 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 5:23 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 5:23 AM …
9302 4353936 Inspired oxygen concentration 60 10/6/19 6:38 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 6:38 AM …
9302 4353936 Inspired oxygen concentration 60 10/6/19 8:29 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 8:29 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 11:41 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 11:41 AM …
9302 4353936 Inspired oxygen concentration 50 10/6/19 11:41 AM …
9302 4353936 Inspired oxygen concentration 50 10/6/19 11:41 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 11:52 AM …
9302 4353936 Inspired oxygen concentration 60 10/6/19 11:52 AM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 12:34 PM …
9302 4353936 Inspired oxygen concentration 60 10/6/19 12:34 PM …
9302 4353936 Inspired oxygen concentration 60 10/6/19 1:56 PM …
9302 4141684 Delivered oxygen flow rate 40 10/6/19 1:56 PM …

… … … … … …
9302 4141684 Delivered oxygen flow rate 50 10/7/19 9:12 AM …
9302 4353936 Inspired oxygen concentration 100 10/7/19 9:12 AM …
9302 4353936 Inspired oxygen concentration 60 10/7/19 10:10 AM …
9302 4353936 Inspired oxygen concentration 60 10/7/19 10:11 AM …
9302 4353936 Inspired oxygen concentration 50 10/7/19 11:19 AM

Measurement table, partial view

Device_exposure table, partial view

person_id device_concept_id device_exposure_start_datetime
device_exposure_end_datetime 

concept_name …

9302 2004208005 10/6/19 12:00 AM 10/6/19 12:12 AM Room air (in the context of a device) …

9302 45760842 10/6/19 12:12 AM 10/6/19 4:25 AM Basic nasal oxygen cannula …

9302 4145528 10/6/19 4:32 AM 10/6/19 5:23 AM Nonrebreather oxygen mask …

9302 4139525 10/6/19 5:23 AM 10/6/19 6:58 PM High flow oxygen nasal cannula …

9302 45768197 10/7/19 10:10 AM 10/7/19 11:33 AM Ventilator
…

Features:

1. Measurement/Observation tables are used for respiratory device settings, and device_exposure table is used for respiratory 

device information.

2. Linkage is kept by the time stamps. The datasets for analysis could be curated by the analysts’ needs for different use cases.

3. Current pilot sites are mainly Epic sites. Thus the scripts and mappings are curated for Epic templates and internal 

measurement ids. We welcome other EHR-vendor sites to join the forces.

4. We have designed flowsheet-specialized data quality checks and this may potentially be an add-on to the DQD 2.0 version.

Semantic mappings for flowsheet data, and statistics among patients hospitalized with COVID-19 at JHU



Pilot site implemented OMOP in less than 200 hours

• Streamlined process for future sites
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INTRODUCTION

Goal: To systematically collect 

anecdotal data of how clinicians 

use existing drugs in new ways to 

treat diseases with limited or no 

treatment options.

Aim: To simplify ETL process and 

create pathway for real-world data 

to be made available in CURE ID

Method: Data harmonization using 

OMOP CDM

Impact: Secure deidentified data 

elements for assessing the 

effectiveness of repurposed 

treatments for diseases of high 

unmet clinical need.

METHODS

With funding from HHS Assistant 

Secretary for Planning and 

Evaluation:

1. Developed tools and resources 

to disseminate harmonization 

methods developed by Johns 

Hopkins University

2. Expand CURE ID from 

physician entered reports to 

automated EHR data collection

3. Promote conversion of non-

common data model EHR 

systems to OMOP standards

4. Developed minimal dataset for 

drug repurposing research in 

COVID-19 as a use case

Lowering the OMOP ETL Barrier 
for Clinical Registries 

PRESENTER: Smith Heavner
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CONCLUSION: 

It is feasible to reduce the ETL

implementation time by providing 

default configuration 

transformations along with 

assistance and feedback on the 

process.  Further reduction in the 

person-hours required to perform 

an OMOP ETL will be evaluated 

with the Perseus web based 

OHDSI ETL project and cloud 

provider deployments of Atlas and 

the DQD.    Our goal is to increase 

the adoption of OMOP in sites 

with fewer resources and enable 

wider participation in high-quality 

clinical registries with sufficient 

patient numbers and data 

variables to perform appropriate 

observational research techniques 

to control for potential 

confounders (e.g., propensity 

score matching).

RESULTS

• Possible to lower OMOP ETL barrier

• Default configuration transformations

• Support and feedback from experienced site

• Project continues with site implementing OMOP using Perseus



One institution’s approach to 
empowering researchers to learn 

and conduct observational research

INTRODUCTION The Johns Hopkins 

OHDSI research community was formed 

to help clinical researchers take 

advantage of this opportunity. We 

approached the institutional adoption of 

OHDSI as a socio-technical endeavor 

benefiting from social solutions and 

providing new technical methods. 

We leverage the work of Patterson et al. 

to highlight the sources of influence 

necessary to enact effective change 

within an institution and enable adoption 

of OHDSI practices.

APPROACH Patterson describes sources 

of influence using the main categories of 

motivation and ability:

Motivation: ‘Will this be worth it?’
Ability: ‘Can I do this?’ 

These categories are subdivided into 

organizational, team, and individual 

levels that encompass the six sources of 

influence. Organizational ability refers to 

changes in the environment that allow for 

organizational change. Team or social 

ability refers to the need to find strength 

in numbers to enact change. Individual 

ability refers to the need to surpass your 

current skill level and develop proficiency. 

Organizational motivation refers to 

extrinsic rewards and incentives that are 

built into the environment or 

organization. Team motivation refers to 

peer pressure and how we can harness 

that for change. Individual motivation 

refers to making the behavior desirable. 

We delineated activities implemented at 

one institution to support researchers in 

their use of OHDSI through an application 

of the six sources of influence model. 

Building organizational capacity for observational research within a health system

PRESENTERS: Paul Nagy, Mary Grace Bowring

Mary Grace Bowring, Michael Cook, Star Lui, Khyzer Aziz, Aki Nishimura, Paul Nagy

Johns Hopkins University School of Medicine, Baltimore, US

We aim to accelerate the use of OHDSI by creating value for our researchers and our 

organization. This framework can be adopted to support clinicians and researchers as they 

incorporate OHDSI into their research efforts. 

ORGANIZATIONAL MOTIVATION

Awareness: Institutional website

Leadership: Support for OHDSI

Support: Grant letters of support

IRB: Enable easier process

ORGANIZATIONAL ABILITY

Data: Up-to-date EHR data available

Tools: OHDSI tools

Tools: R/Python/SQL

Support: Clinical research core data 

service team

TEAM MOTIVATION

Peer Mentoring: Weekly calls

Networking: Participation in OHDSI 

working groups

Data Science: Graduate student 

project partnering

TEAM ABILITY

Team science: Teams channel with 

interdisciplinary group

Networking: Partner with OHDSI 

institutions

Registry creation: OMOP sub-setting

INDIVIDUAL MOTIVATION

Data: Get data faster

Publications: Produce robust, 

reproducible publications

Grants: Grant template library

Data: Get multi-institutional data

INDIVIDUAL ABILITY

Online training: EHDEN Academy, 

office hours 

Graduate courses: Observational 

research, data science

JH OHDSI adoption strategy



CURE Pregnancy Treatment Repository: Prioritizing Systematic Collection of 

Real-World Data to Identify Effective Treatments in a Special Population

Mili Duggal1, Reema Charles1, Nalini Oliver2, Heather Stone1

1 United States Food and Drug Administration (FDA)
2 Critical Path Institute (C-Path)

Historically, pregnant patients have been excluded from conventional clinical 

trials due to safety and ethical concerns. As a result, very little is known 

about the efficacy of drugs used off-label for conditions affecting pregnant 

individuals. FDA and NCATS/NIH built a mobile application and website 

called CURE ID to capture the experiences of clinicians around the globe, 

prescribing FDA-approved drugs for new indications to treat infectious 

diseases, emerging threats, and multidrug resistant organisms. 

The purpose of this project was to expand CURE ID to collect data on drugs 

used during pregnancy. We collected 174 case reports from the published 

literature and clinicians on drugs used to treat Trichomoniasis (6) Listeriosis 

(9), Group B Streptococcus (13), Toxoplasmosis (20), Gonorrhea (13), 

Cytomegalovirus (19), and COVID-19 (94) in pregnant patients. We also 

added a new case report form to collect treatment information of pregnant 

patients in CURE ID. For drug repurposing to be successful for pregnant 

patients, data collection on off-label drug use is one of the first steps in 

identifying drug candidates that can be later studied in a formal setting. 

Abstract

We identified seven high impact infectious diseases that lack FDA approved 

drugs in the pregnant population, namely, Trichomoniasis, Listeriosis, Group 

B Streptococcus, Toxoplasmosis, Gonorrhea, Cytomegalovirus (CMV), and 

COVID-19 . A group of maternal health experts from within and outside FDA 

was convened to consult on this topic. We updated the case report form in 

CURE ID to include additional data points to gather information on 

pregnancy-related details, such as, gestational age at the time of treatment 

and delivery, and pregnancy outcome. 

Published literature reviews were conducted to retrieve case reports of the 

above-mentioned diseases, where the patient was pregnant and was treated 

with a drug that is not approved for that indication (or for use in pregnancy). 

We included articles pulled from PubMed using pregnancy and disease 

specific keywords and Medical Subject Headings (MeSH) terms. One hundred 

and seventy four cases were included after applying the exclusion criteria 

(Figure 1). After aggregating the data, we looked at the drug labels of the 

drugs used most frequently for the treatment of each disease to review the 

pregnancy related information. 

Materials and Methods

The mean gestational age at the time of treatment across all diseases in the Pregnancy Repository was 27 weeks (range: 6 – 39 weeks). More than 75% of 

cases of Listeriosis, Group B Streptococcus, Gonorrhea, and COVID-19 were treated with a combination of drugs. More than 89% of CMV cases were treated 

with a single drug. Fifty percent of cases of Trichomoniasis and 55% cases of Toxoplasmosis were treated with monotherapy. Eighty-seven percent of patients 

were reported to improve after the treatment in our Repository. The high number of cases with a positive outcome may be attributed to a reporting bias 

where practitioners are more motivated to report a case when it is a positive outcome compared to a negative outcome. Most drugs (except Gentamicin, 

Spiramycin, and Hydroxychloroquine) that are being used to treat patients have been approved for that particular indication; however, with limited or no 

human data related to their use in pregnancy.

Results and Discussion

Figure 1: Flowchart of inclusion and exclusion criteria of relevant articles Table 2. Evaluation of FDA labels of drugs used most frequently in CURE Pregnancy Treatment Repository

Table 1. Aggregated data depicting patient outcomes from CURE Pregnancy Treatment Repository
Exclusion criteria:

Not a case report/case series 

Not a pregnant patient

Treatment was provided after delivery

Not in humans

No drug treatment

Not in English

Wrong disease

Disease

n (Number of cases)

Mean gestational age at the 

time of treatment (Weeks), 

IQR

No. of patients treated with 

monotherapy/combination 

therapy

Outcome Most frequently used drug

Trichomoniasis   

6  

21

Range: 10 -28 weeks

3/3 Improved 6/6 (100%) Metronidazole (2/6)

Tinidazole (2/6)

Listeriosis 

9

24

Range: 11 – 35 weeks

1/8 Improved 9/9 (100%) Ampicillin (6/9)

Gentamicin (6/9)

Group B Streptococcus 

13

26

Range: 9 – 37 weeks

3/10 Improved 13/13 (100%) Clindamycin (4/13)

Toxoplasmosis  

20

20

Range: 6 -36 weeks

9/11 Improved 12/20 )60%)

Unknown 5/20 (25%)

Deteriorated 3/20 (15%)

Spiramycin (10/20)

Gonorrhea

13

30

Range: 20 – 36 weeks

3/10 Improved 13/13 (100%) Ceftriaxone (4/13)

Cytomegalovirus (CMV)

19

21

Range: 10 -31 weeks

17/2 Improved 19/19 (100%) Immunoglobulins (14/19)

COVID-19

94

28

Range: 9 – 39 weeks

23/71 Improved 80/94 (85%)

Died 13/94 (14%)

Unchanged 1/94 (1%)

Hydroxychloroquine (36/94)

Drug

(Disease for which 

the drug was used 

most frequently)

Is the drug 

approved for 

the indication/s 

it was used for

Does the label 

follow the PLLR?

Does the label 

include any 

reproductive 

black-box 

warning?

Does the label 

include any human 

data related to 

pregnancy?

Does the label 

include any animal 

data related to 

pregnancy?

Does the label 

include 

information for 

females and males 

of reproductive 

potential?

Does the label 

include pregnancy 

registry 

information?

Metronidazole

(Trichomoniasis)

Yes No No No Yes Yes No

Tinidazole

(Trichomoniasis)

Yes Yes No No Yes Yes No

Ampicillin

(Listeriosis)

Yes No No No Yes No No

Gentamicin

(Listeriosis)

No No Yes No Yes Yes No

Clindamycin

(Group B Strep)

Yes No No Yes Yes Yes No

Ceftriaxone

(Gonorrhea)

Yes No No No Yes Yes No

Hydroxychloroquine

(COVID-19)

No Yes No Yes No No Yes

The aim of the CURE Pregnancy Treatment Repository was to create a digital platform for clinicians across the world to submit information on repurposed 

drugs used in pregnant individuals who are diagnosed with an infectious disease. The case report form was updated with additional data points for the 

purpose of this project. The Repository now provides free access to users wishing to view de-identified, aggregated data of pregnant patients and allows 

reporting of cases involving pregnant patients. All published cases of pregnant patients that met the inclusion criteria were extracted and included in the 

Repository. Despite our best efforts to collect data directly from clinicians, we did not see much engagement from clinicians in reporting their cases or using 

the discussion forum in the mobile app for queries regarding challenging cases. In both formal and informal discussion with clinicians, we found that there is a 

hesitation among obstetric care professionals in reporting the use of off-label drugs, especially if the outcome is negative. For drug repurposing to be 

successful for pregnant patients, collection of large quantities of real-world data (RWD) on off-label drug use is the first stage in discovering therapeutic 

candidates that can be subsequently examined in a more formal setting.  

Conclusion

This work was supported by the FDA Office of Women’s Health. This project was supported in part by an appointment to the ORSIE Research Participation Program at Office of Medical Policy (OMP), CDER, US Food and Drug 

Administration, administered by the Oak Ridge Institute for Science and Education through an interagency agreement between the U.S. Department of Energy and FDA/Center.



Deploying the Edge Tool Suite to Extract Real-World Data: an Implementation Science 

Approach

Maya Younoszai1, Danielle Boyce2,3, Smith Heavner3,4

1U.S. Food and Drug Administration, 2Johns Hopkins University, 3CURE Drug Repurposing Collaboratory, Critical Path Institute, 4Clemson University

• The EPIS framework is an implementation science 

approach to the implementation of evidence based 

practices (EBPs)

• The framework is made up of four main phases: 

exploration, preparation, implementation, and 

sustainment

• EPIS also includes four groups of factors that impact 

the implementation: inner context, outer context, 

bridging factors, and innovation factors

What is EPIS?

• Public private partnership between the FDA, 

National Center for Advancing Translational 

Sciences, and the Critical Path Institute

• Aims to collect real-world data (RWD) on drug 

repurposing

• Funded by a grant from HHS ASPE’s Patient Centered 
Outcomes Research Trust Fund

• Expanded to build a tool that automates the 

collection of case reports directly from the 

electronic health record (EHR)

• The EHR collection project is a collaboration with 

Johns Hopkins, the Society of Critical Care Medicine, 

Emory, and the Infectious Disease Data Observatory 

at Oxford

Introduction to CURE ID:

• The CURE ID project has developed relationships with over a dozen clinical sites in conjunction with SCCM

• In exchange for a small grant, clinical sites agree to work with OMOP experts to implement the EDGE tool suite and extract their inpatient COVID cases in the OMOP common data model

• These cases will eventually be sent to SCCM, IDDO, and finally NCATS for inclusion in the CURE ID app

• Guiding sites through the process has been challenging due to time, resource, and regulatory constraints

• This project sought to complete a comprehensive, multi-stakeholder review of site-based implementation

• Although the EPIS framework is often used as a prospective planning tool, we use it here to review an on-going effort and make recommendations for new practices

Background

• Our team looked at all aspects of the CURE ID project 

and mapped them to the EPIS framework

• Analyzed stake-holder feedback received in weekly 

stake-holder meetings held over the two-year project

• Specific stakeholder groups included:

• Regulators

• Providers

• Informaticists

• Data analysts

• Health researchers

• Patients/patient advocates

• Compliance professionals

• Health care system leaders

• Implementation team engaged in concept mapping 

activities to organize feedback

• By identifying the inner context, outer context, 

bridging factors, and individual factors, we are able to 

find where main roadblocks have developed

Methods

P
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IMPLEMENTATION

S
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E
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•Site champions

•Clinical subject matter experts

• Informatics experts

Leadership

• IRB approval

•HIPPA regulations

•Data access regulations

Regulatory

•Grant timelines

•SOW and progress reports

• Initial funding for staff

Funding

•EHR system

•Software resources

•Data restrictions

Organizational 
Characteristics

•Project management support

• Internal documentation

Quality and 
fidelity 

monitoring 
and support

• Informaticist with experience 
and bandwidth

•Project management support

Organizational 
staffing 

processes

•Champion’s buy in
•Previous OHDSI experience

•Ambition in data sharing

Individual 
characteristics

• C-Path

• FDA

• NCATS/NIH

Leadership

• Specific software needs

• Timelines

• Responsiveness of JHU 
+ CDRC teams

Service 
environment 
and policies

• Grant timelines

• SOWs + deliverables

• Payment and invoice 
processing

Funding and 
Contracting

• SCCM

• OHDSI network

• EHR working group and 
ETL calls

Inter-
organizational 
environment 
and networks

• Priority inner context 
factors for selecting 
sites

• Site selection process

Patient and 
client 

characteristics 
and advocacy

• OHDSI network

• SCCM

Community 
academic 

partnerships

• C-Path, SCCM, JHU, IDDO, 
Mayo Clinic

• OHDSI expert consultants

Purveyors or 
intermediaries

• Edge Tool Suite

• Perseus

Innovation/EBP fit: 
system, organization, 

provider, patient/client

• EDGE tool developers and experts

• OHDSI experts and consultants

Innovation/EBP 
developers

• Ability to participate in future 
observational health research projects

Innovation/EBP 
characteristics

Inner Context Outer Context

Innovation Factors

Bridging Factors

• Emphasize the benefits of the Edge Tool Suite (the “innovation factor,” in the EPIS framework) to sites early in the process to encourage engagement and buy-in.

• Ensure a complete, thorough, and well-documented technological and regulatory factor review with each site prior to contracting and beginning the ETL process. This should include examining the 

expertise of the informaticist, the availability of the necessary software and other tools, the informaticist’s access to the data, the ability of a site to get an IRB and DUA approved, and the availability of 

resources to initiate the project before contracting with the site is finalized. 

• Establish and document a timeline for sites based on the grant timeline. Ensure this timeline is well communicated and able to be met before initiating work with a site. 
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Repurposing in RASopathies

Overview

The RASopathies

Potential of MEKi’s and MTOR Inhibitors

Conclusions

The RASopathies are a group of disorders including NF1, Noonan 

Syndrome, Costello Syndrome, and more that are caused by 

changes in genes in the Ras/mitogen-activated protein kinase 

(Ras/MAPK) pathway, which is responsible for a variety of 

essential bodily functions, including growth and inflammatory 

responses. No two RASopathy syndromes present in the same, 

way, however, there are many overlaps including hypertrophic 

cardiomyopathy (HCM), failure to thrive, lymphatic associated 

symptoms, and bleeding disorders.(8,9)  Because of this, there is 

not necessarily a “one size fits all” treatment available for the 
RASopathies, however, therapeutics targeting the underlying 

pathway has potential to benefit patients unilaterally despite 

unique presentations. 
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There are over 7,000 rare diseases with more being discovered 

everyday. Somewhere between 92-95% of rare disease patients 

lack FDA approved therapies, leading clinicians and patients to 

rely on off-label drug usage, also known as “repurposing” for 
treatment. There is a lack of drug development in the rare 

disease space due to lack of funding and the challenges that 

having small patient populations provide for conducting a 

randomized clinical trial (RCT) along with the ethical implications 

of doing a controlled study in certain rare diseases with deadly 

outcomes without medical intervention. 

This poster explores repurposing in the group of rare diseases 

known as the RASopathies as a case study. 

Figure 1: RASopathy Pathway (1)
Pre-clinical data suggested the possible efficacy of mitogen-activated protein kinase 

inhibitors (MEKi) and drugs that inhibit the mechanistic target of rapamycin (mTOR) in 

treating the various symptoms of the RASopathies. MEKi’s directly impact the MAPK 

pathway and are often FDA-approved for cancers that occur as a result of this being 

deregulated, which accounts from approximately one-third of cancers. Deregulation of the 

MAPK pathway is also involved in the RASopathies. mTOR inhibitors work by blocking a 

protein causing cell-division and is also FDA-approved to treat different types of cancers. 

This is also what makes it potentially effective in treating the RASopathies. (2, 3, 4, 5)

Figure 2: MEKi Pathway (6) 

Clinicians began to use these medications in their practice, based upon the mouse model 

data that showed decrease and even reversal in HCM. In human patients, clinicians also 

noted anecdotal improvement in HCM, along with other unexpected outcome measures, such 

as less need for growth hormones, lessened supplemental nutrition, and even improved 

cognitive function. Patients and care-partners have been critical in obtaining this data on both 

unexpected positive and negative effects of these repurposed medications. (2, 3, 4, 5)

Figure 3: MTOR Inhibitor Pathway (7) 
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Figure 4: Results from “MAPK and AKT/MTOR Inhibition 
Improves Childhood RASopathy-Associated Cardiomyopathy” 

study (5)
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Aim

Our research aims to identify repurposed 
pharmacological treatments for PEComas
and their associated subtypes. 

Introduction

Perivascular epithelioid cell neoplasms 
(PEComas) are rare tumors formed by 
epithelioid cells. As with other rare cancers, 
funding, trial recruitment, and other 
concerns pose a significant barrier to 
obtaining Food and Drug Administration 
(FDA) approval for treatments. To date, the 
FDA has approved only one agent, Nab-
Sirolimus, for the treatment of PEComa. 
However, there is a lack of research that 
systematically addresses the current 
landscape of available drug treatments for 
PEComas. 

Methods

▪ We first conducted a PubMed search with 
this search string

▪ In the first pass of our review, we 
screened the titles and abstracts for 
inclusion. 

▪ All study types were included. 

▪ Articles that were not in English were 
excluded.

▪ Data entry and analysis are still underway 
using Rayyan software. 

▪ Data entry will be done on Excel 
workbook containing predefined data 
variables in the form of a case report form

Results

A total of 1267 articles were retrieved from 
PubMed and uploaded in Rayyan database 
for review. After the first pass, a total of 
197 articles were included for full-text 
screening in the second pass. Of these 
articles, 153 were included in the data entry 
and analysis. Results show that the majority 
of research for PEComa treatment focuses 
on the mTOR inhibitors, with the FDA 
approved agent, Sirolimus, accounting for 
78 articles. 

Conclusion

These findings demonstrate the extensive 
availability of research on PEComa
treatment. Our review offers a 
comprehensive analysis of the current 
pharmaceutical treatment options for 
PEComas including FDA approved (i.e., Nab-
Sirolimus) and repurposed agents. Our 
analysis can provide useful information for 
further research identifying potential targets 
for repurposed pharmaceutical treatments. 

Results

Figure 3. The results of our research show that Everolimus and Sirolimus were the two most 

studied treatments, with 89 articles and 78 articles, respectively. There were 7 articles 

about Tamoxifen treatment, 6 articles about Medroxyprogesterone (MDP) treatment, and 2 

articles about Sorafenib treatment. Metformin, Prednisone, Imatinib, Buserelin, Letrozole, 

AICAR, Nivolab, and Cannabidiol (CBD) were each found to be studied for PEComa

treatment in one article. 

Figure 1. Flow diagram of inclusion and exclusion 

criteria. 

Figure 2. PRISMA flow diagram of the screening process. All the articles 

that were obtained from the initial PubMed search were first screened by 

title and abstract (n = 1,267). Articles were excluded from the review 

based on the inclusion and exclusion criteria (n = 1,070). Full-text articles 

were screened under the same criteria. The second pass is currently 

underway. Data entry and analysis will be completed for all of the 

included articles (n = 153). 
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