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Kids  Firs t  Prog ra m  Vis ion

The Kids First Program was launched via congressional action in 2015



Kids  Firs t  Prog ra m  Goa l

The goal of the Gabriella M iller Kids First  
P e d ia t ric  Re se a rch  P ro g ra m  (Kid s Firs t ) is  t o  
h e lp  re se a rch e rs  uncover new  insig h t s in t o t he 
b iolog y of  ch ildhood  cancer and  st ruct u ral 
b ir t h  defect s, in c lu d in g  t h e  d isco ve ry o f sh a re d  
g e n e t ic  p a t h w a ys b e t w e e n  t h e se  d iso rd e rs .



Kids  Firs t  Prog ra m  Vis ion

Alleviate suffering  from  ch ildhood cancer and  
st ru c t u ra l b irt h  d e fe c t s  b y fo st e rin g  
collaborat ive re se a rch  t o  u n co ve r t h e  e t io lo g y 
o f t h e se  d ise a se s  a n d  su p p o rt in g  dat a shar ing
w it h in  t h e  p e d ia t ric  re se a rch  com m un it y.



Ca n  c ros s - c a n c e r  a n d  c ros s - d is e a s e  re s e a rc h  e m powe r/ a c c e le ra t e  d is c ove ry?

Pediatric Cancer Development

+



Kids  Firs t : By t h e  Nu m be rs

6

PI – Led 
Clinical Cohorts
Clinical Data
(EHR, diagnoses, demographics, 
outcomes…)

Sequencing 
Centers
WGS/RNAseq
Sequencing Data

Kids First DRC
Data Harmonization

● Sequencing Cente r 
CRAMs/FASTQ 

● Match clinical data 
with sequencing 
samples and 
harmonize  phenotypes
for portal exploration

CAVATICA
Delivery & 
Release

All Samples:
● Aligned Reads in CRAM 
● Individual gVCF

Germline  Data
● Family joint-called VCF

(1 pe r family)
Somatic Data
● Somatic Variants, Copy 

Number, Structural Variants
● RNAseq - Expression/Fusions



Ga brie lla  Mille r  Kids  Firs t  Da t a  Re s ou rc e  Ce n t e r

● Kids First : Orofacial Cleft : African and Asian Ancest ry
● Kid s Firs t : Ne u ro b la sto m a
● Kid s Firs t : Mye lo id  Ma lig n a n c ie s
● Kid s Firs t : Eso p h a g e a l At re sia  & Tra ch e o e so p h a g e a l Fis t u la s
● Kid s Firs t : Diso rd e rs  o f Se x De ve lo p m e n t
● Kid s Firs t : Le u ke m ia  & He a rt  De fe c t s  in  Do w n  Syn d ro m e
● Kid s Firs t : No ve l Ca n ce r Su sce p t ib ilit y in  Fa m ilie s  (BASIC3)
● Kid s Firs t : Co n g e n it a l Dia p h ra g m a t ic  He rn ia
● Kid s Firs t : En ch o n d ro m a to sis
● Kid s Firs t : Oro fa c ia l Cle ft  – Eu ro p e a n  An ce st ry
● Kid s Firs t : T Ce ll ALL
● Kid s Firs t : Mic ro t ia  – Hisp a n ic
● Kid s Firs t : In t e rse c t io n s o f Ca n ce r & SBD
● Kid s Firs t : Oro fa c ia l Cle ft  – La t in  Am e rica n
● Kid s Firs t : Fa m ilia l Le u ke m ia
● Kid s Firs t : Cra n io fa c ia l Mic ro so m ia
● Kid s Firs t : Syn d ro m ic  Cra n ia l Dysin n e rva t io n
● Kid s Firs t : Kid n e y a n d  Urin a ry Tra c t  De fe c t s
● Kid s Firs t : Ad o le sce n t  Id io p a th ic  Sco lio sis
● Kid s Firs t : He m a n g io m a s (P HACE)
● Kid s Firs t : Ew in g  Sa rco m a
● Kid s Firs t : No n syn d ro m ic Cra n io syn o sto sis
● Kid s Firs t : Co n g e n it a l He a rt  De fe c t s
● Kid s Firs t : Ost e o sa rco m a

3 0  St u d ie s  Re le a s e d  on  t h e  Por t a l

2 8 ,2 8 5
Pa rt ic ipa n t s

2 0 ,2 2 2
Fa m ilie s

14 8 ,3 6 1
File s

1.5 2  PB
of Da t a



Big  Da t a  + Clou d  Pla t form s  + Com m u n it ie s  = Ec os ys t e m s

The Gabriella Miller Kids First Program 



Ou t s ide  t h is  room  in  t h e  lobby . . .



Re a lit ie s  a n d  m e t a ph ors
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Re a lit ie s  a n d  m e t a ph ors



Re a lit ie s  a n d  m e t a ph ors
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Re a lit ie s  a n d  m e t a ph ors



Re a lit ie s  a n d  m e t a ph ors



Re a lit ie s  a n d  m e t a ph ors



Re a lit ie s  a n d  m e t a ph ors



Mu lt i- s ou rc e d , Mu lt i- m oda l, Mu lt i- om ic , Mu lt i-
d is e a s e , Mu lt i- Us e r , As yn c h ron ou s  Da t a  

An abstraction for shared approaches for pediatric disaster research 



Ga brie lla  Mille r  Kids  Firs t  Da t a  Re s ou rc e  Ce n t e r



Pla t form s  a s  a  Se rvic e  s u ppor t in g  FAIR Ec os ys t e m s

Rigor through community use:
Source
Metadata
Derived
Workflows/Tools



Big  Da t a  for  Diffe re n t  Us e rs  (a n d  t h e ir  c olla bora t ion s )



Pla t form s  a s  a  Se rvic e  s u ppor t in g  FAIR Ec os ys t e m s



Cros s - Pla t form  In t e rope ra b ilit y a n d  Gove rn a n c e



Cros s - Pla t form  In t e rope ra b ilit y a n d  Gove rn a n c e

Centralized Federated



Le s s on s  a n d  Opport u n it ie s
Final Thoughts



Th e  An a log  t o  Dig it a l Tra n s it ion  is  t h e  h a rde s t  pa r t  . . .

Intersection across:

1) State/federal data 
registries and repositories 

&

2) Healthcare Learning 
Systems

&

3) “Protocolized” academic 
research frameworks



Le ve ra g in g  Com m u n it y St a n da rds  a s  Pa ire d  wit h  Tools

Tabular Data 
Files

Kids First DRC 
Ingest Library: 
POPS Module

FHIR 
Server

Step 1: Transform 
from data files to 
FHIR resources

Step 2: Add any 
terminology 
mappings

FHIR 
JSON

Code once, then automated as new data arrives: 
From data deposition to data “streams” 

FH
IR

 A
PI
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Dis a s t e r  Re s e a rc h  In fru s t ru c t u re Opport u n it y

Leverage existing frameworks while optimizing the ecosystem around ACCELERATED ACTIONABILITY 
as the variable of impact is a shared need across all translational research, on behalf of all children
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