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Reactive medicine Preventative, Predictive, Proactive Medicine

Punctuated, ad hoc care Near real-time monitoring and precision intervention

Unwanted variation in care delivery Consistent, equitable, expert, precision care for ALL

inHealth  Precision Medicine: Transforming Health Care 
Delivery Through Precision Medicine Innovation At Scale 



Data Drives the Engine 
for Transformative Innovation and Impact

Å Integrated Multi -modal Data

Å Next generation inverted 
computing platformsData 

Å Interdisciplinary 
collaboration

Å Education & Outreach

Engagement 
& Innovation

Å Implement learnings in our 
health system and globally

Å Evergreen innovation cycles

Å Commercialization 
opportunities

Implementation
& Value Creation



Engage. Ask Questions. Network.

Virtual Attendees: Engage via our Slack Channel



Thank You to Our Sponsors!



Exciting News to Share!

Rich Mendola
Enterprise Chief Information Officer, Johns Hopkins 

University and Johns Hopkins Medicine



Introducing the Research Enclave 

for Analyzing Clinical Health Data (REACH)

Rich Mendola

Enterprise Chief Information Officer



De-Identified Data within REACH

REACH is a secure,de-identifiedclinical data enclave that 
gives investigators across Johns Hopkins access to data 
from over 8.4Mpatients and 190M+ clinical notes

REACH will bethe new front door for streamlined access to 
clinical data, leading to faster translations from insight 
to practice

REACH will go live across JHU on Monday, June 1

Scan to visit the REACH website



The Power of Real-World Evidence: Bridging 
Research and Patient Stories
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What is Cystic Fibrosis (CF)?



Cystic Fibrosis Airway

DeBoeck and Amaral. Lancet Respiratory Medicine. 2016;4(8):662-674



What does it mean to have CF?



CFTR Modulators: A New Era in 
CF Care



Lung Transplantation Has Declined

CFF Patient Registry 2024



Survival Is Steadily Increasing

CFF Patient Registry 2024



More Women With CF Are Having Babies

CFF Patient Registry 2024



Do all people with CF qualify 
for CFTR modulators?



CFTR2 is an international initiative, with the goals to:

Å Analyze CFTR variants reported in people with CF from across the globe
Å 123,005 individuals from 55 countries/regions

Å Determine and assign disease liability  to CFTR variants
Å Does the variant cause CF or not?
Å By what mechanism does the variant cause disease? Does this inform treatment?

Å Provide complete and expert -reviewed variant interpretations  to 
researchers, care providers, patients, families, and others

The Clinical and Functional TRanslation of CFTR



Populate database: genotype and clinical info

Prioritize variants in order of most frequent ® least frequent

Analyze variants

Clinical evaluation
Sweat chloride, pancreatic 

insufficiency

Population or 
penetrance evaluation

Frequency, non-penetrance

Functional 
evaluation

CFTR function, splicing

CF-causing
n=1,245

Varying clinical 
consequences

n=83

Non CF-causing
n=42

Interpret variants at https://cftr2.org

The CFTR2 Process

Sosnay, et al., Nat Genet, 2013
Sharma, et al., Hum Mutat, 2014
Han, et al., JCI Insight, 2018
Raraigh, et al., AJHG, 2018
Sharma, et al., PLoS Genet, 2018
McCague, et al., AJRCCM, 2019
Joynt, et al., PLoS Genet, 2020
Collaco, et al., Genet Med, 2022
Bihler, et al., JCF, 2024

Goal: Provide detailed variant 
interpretation to the CF community
ÅClinical data
ÅFunctional testing results
ÅExpert interpretation



(JCIInsight 2022, 

Mol Therapy Nuc Acid 2023,

JCF 2024, AJRCMB 2025

JCF 2026, JCIInsight 2026 )

Human Nasal Epithelial Cells to Assess CFTR Modulator 

Efficacy

N=200



Modulator Therapy Results in Variable Recovery of 

CFTR Function Among People with Cystic Fibrosis ( pwCF)



Personalized Evidence of CFTR Recovery in Airway Cells to 

Support Insurance Approval for CFTR Modulators

DMSO

Kalydeco

Trikafta

Alyftrek

C
F

T
R

 f
u

n
c
ti
o

n

 (
%

 W
T

)

ÅPrimary human nasal epithelial cells were

collected  (JHU IRB#00116966) from
two siblings homozygous for Y569D

Å Patient-derived airway cells show 

meaningful  CFTR  rescue with Alyftrek ï 
40% WT CFTR in brother and 20% in sister

ÅAlyftrek demonstrates greater ex vivo 

rescue  than Trikafta in Y569D 
homozygotes

ÅThese data support approval for Alyftrek
in pwCF who harbor Y569D



Is there variation in clinical response 
to CFTR modulators?



Johns Hopkins 
Cystic Fibrosis 

Precision Medicine 
Center of 

Excellence
Clinical Data 
Repository
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Questions?



Keynote Address

Small Patients, Big Changes: Harnessing the 
Pediatric Setting to Transform the Clinical and 
Translational Platform Ecosystem on Behalf of 
Personalized Approaches to Care



Little Patients . . . Big 
Impact

How Pediatri cs is Informing an Emerging New Ecosystem of Healthcare

Small Patients, Big Changes: 

Harnessing the Pediatric Setting to Transform 
the Clinical and Translational Platform 
Ecosystem on Behalf of Personalized 

Approaches to Care

Adam Resnick



Á Pediatrics forces us to solve the hardest precision medicine problem in 

healthcare: how to move, connect, and analyze meaningful data across 

institutions, homes, devices, and research settings with enough quality, 

provenance, safety, and governance to support care, decentralized trials, and 

trustworthy AI -enabled analytics.

31

THE CENTRAL THESIS

Á Childhood translational research is teaching us what the next healthcare 

ecosystem must become. Children with complex diseases are a precision -

medicine òuse caseó - care is non -local multimodal, multiomic , multidisciplinary 

longitudinal, distributed, and time -critical. 



The two greatest inventions of  mankind are:

 1) The story

 2) The scientific method 
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Beginnings ð Circa 2002

The Hunterian 
Neurosurgical Laboratory
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Beginnings ð Circa 2002

The Hunterian 
Neurosurgical Laboratory
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Beginnings ð Circa 2002

The Hunterian 
Neurosurgical Laboratory
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Beginnings ð Circa 2002
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Beginnings ð Circa 2002

The Hunterian 
Neurosurgical Laboratory

37

Beginnings ð Circa 2002

Would you like to come 
to the OR?
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Beginnings ð Circa 2002

The Hunterian 
Neurosurgical Laboratory
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Beginnings ð Circa 2002

Would you like to come 
to the OR?
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Beginnings ð Circa 2006



It from bit
John Archibald Wheeler, 1989

(Or from Instrumentation to Information - analog to digital)
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4,000
Children and adolescents diagnosed 

each year

Brain tumors
Leading cause of disease 
related death in children



THE TRANSLATIONAL RESEARCH MODEL

ACCELERATE



ACCELERATE

THE TRANSLATIONAL RESEARCH MODEL



ACCELERATE

THE TRANSLATIONAL RESEARCH MODEL



ACCELERATE

THE TRANSLATIONAL RESEARCH MODEL



ACCELERATE

THE TRANSLATIONAL RESEARCH MODEL
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David
Diagnosed with Glioblastoma

PATIENTS AS PARTNERS
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THE TRANSLATIONAL RESEARCH MODEL
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From N to N
John Archibald Wheeler, 1989

2



OUR PITCH . . . 
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+

HARNESSING THE POWER OF NETWORKS

Proposed by Robert Metcalfe in 1980, it 
explains that as a network grows, the number 
of possible connectionsτand thus its utility 
and valueτincreases exponentially (N2) rather 
than linearly (N).



53

+

HARNESSING THE POWER OF NETWORKS

Proposed by Robert Metcalfe in 1980, it 
explains that as a network grows, the number 
of possible connectionsτand thus its utility 
and valueτincreases exponentially (N2) rather 
than linearly (N).
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Mission

The mission of the Center for Data Driven Discovery in Biomedicine (D3b) is to build a 
transformative healthcare discovery ecosystem to provide innovative care for all children through 
collaborative, data-driven science.

Vision

Breakthroughs for every child, every time, everywhere

Slogan

Every Child, Everywhere, Every Time!

LAUNCHED IN 2016, THE 
D3b CENTER WAS 
DESIGNATED AS A CHOP 
CENTER OF EMPHASIS IN 
2019



10/4 /17, 9)27 PMLinking Pat ients and Data, Medicine and Science: CAVATICA Data Analysis Plat form Launches |  Bench to Bedside

Page 1 of  5ht tp:/ /btob.research.chop.edu/ linking- pat ients- and- data- medicine- and- science- cavat ica- data- analysis- plat form- launches/

September 2017

In This Issue »

Search this site...  

Previous Story Next Story November 2016

Link ing Pat ient s and Data, Medici ne and

Science : CAVATICA Data Analysi s Plat form

Launche s

When describing his latest effort to make breakthroughs for children with cancer, Adam Resnick,

PhD, places it in the context of history. In their origins, science and medicine were once entirely
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35 Institutions

THE CHILDRENõS BRAIN TUMOR NETWORK



35 Institutions

THE CHILDRENõS BRAIN TUMOR NETWORK



ǒ WGS
ǒ RNAseq

ǒ sc/snRNAseq

ǒ Spatial RNAseq

ǒ DNA Methylation

ǒ Proteomics
ǒ PhosphoProteomics

ǒ Protein Acetylation

ǒ Protein Glycosylation

ǒ Metabolomics

ǒ Immunopeptidomics
ǒ Long Read RNAseq

ǒ CRISPR screens

ǒ Drug Assays

The Worldõs Largest Brain Tumor Atlas 

THE CHILDRENõS BRAIN TUMOR NETWORK



The Worldõs Largest Brain Tumor Atlas 

THE CHILDRENõS BRAIN TUMOR NETWORK



The Worldõs Largest Brain Tumor Atlas 

THE CHILDRENõS BRAIN TUMOR NETWORK

Hui Zhang, MS, PhD



Stop Talking and Start Doing
Gabriella Miller
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Gabriella
Diagnosed with DIPG

video

https://www.youtube.com/watch?v=QaoqnILa0l4
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https:// kidsfirstdrc.org/

https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
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https:// kidsfirstdrc.org/

https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
https://kidsfirstdrc.org/


67

https:// kidsfirstdrc.org/

https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
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https:// kidsfirstdrc.org/

https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
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https:// kidsfirstdrc.org/

Nara Sobreira, MD, PhD

https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
https://kidsfirstdrc.org/
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M

DIPG

GLIOBLASTOMA
DIFFUSE MIDLINE GLIOMA
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PEDIATRIC BRAIN TUMORS ARE NOT UNIQUE


