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U.S. lags behind in healthcare innovation
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High Demand for EHR Datasets

Non-clinical or secondary uses including:
software development, testing, clinical training where realistic data is required
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Restrictions

Real patient records carry privacy, confidentiality, consent, policy, and legal restrictions
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Privacy Risks

Deidentified and anonymized records have been successfully reidentified
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Cost

EHR datasets are difficult to obtain.
Anonymized records are being bought and/or sold by federal and state health departments,
hospitals, health insurers, pharmacists, government lobby groups, marketers, and data brokers
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Synthetic Patient Generation
Realistic Health Data

No Cost, No Restrictions



Synthea

féh II
#isll
Census
Demographics
N 7
Clinical Care N FHIR STU3
Maps D
- Clinical Disease Modules " synthetic Export Patient Health Records =
(state machines) " Population
Disease Incidence & CCDA
Prevalence Statistics /

Configuration



Causes of Premature Death
Reasons Patients Visit PCP . (Vears of Life Lost)

Routine Infant/Child Health Check Ischemic Heart Disease
Essential Hypertension 2 Lung Cancer

Diabetes Mellitus 3 Alzheimer's Disease
Normal Pregnancy 4 COPD

Respiratory Infections

(Pharyngitis, Bronchitis, Sinusitis) >  Cerebrovascular Disease

General Adult Medical Examination 6  Road Injuries
Disorders of Lipoid Metabolism 7  Self-Harm

Ear Infections (Otitis Media) 8  Diabetes Mellitus
Asthma 9  Colorectal Cancer
Urinary Tract Infections 10  Drug Use Disorders
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As of August 2018: Veteran-Focused Modules,
In partnership with VHA

“Top 5" Conditions Affecting Veterans

Hyperlipidemia

Hypertension
Osteoarthritis

Type 2 Diabetes

Major Depressive Disorder

PTSD

Cancers:

- Colorectal
- Lung

- Prostate
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Publicly available data sources

CC

CENTERS FOR DISEASE
CONTROL AND PREVENTION

DC

Clinical Pathways

a.k.a.

care pathways,

critical pathways,
integrated care pathways,
care maps,

clinical practice algorithms
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Modules are written in JSON

"Infection": {
"type": "ConditionOnset",
"target encounter”: "Pediatrician",

"codes": [ { "system": "SNOMED-CT", "code":
"direct transition": "Pediatrician"

by

"Pediatrician": {

"type": "Encounter",

"encounter class": "ambulatory",

"codes": [ { "system": "SNOMED-CT", "code":

"display":
"distributed transition": [

{ "distribution": 0.6, "transition":

{ "distribution": 0.4, "transition":

"Non-urgent pediatric admission"}

"65363002",

"183492007",
1,

"Antibiotic"™ 1},
"Painkiller"} ]

"display":

"Otitis

n

media"}

I

.

Infection

\

LC(mdilionOnsel

SNOMED-CT[65363002]: Otitis media
Diagnose at Pediatrician

Pediatrician

\

( Encounter | SNOMED-CT[183492007]: Non-urgent pediatric admission )

60%

40%

.

Antibiotic

kivid

Painkiller

\

LMedica(ionOrder

RxNorm[848958]: Ciprofloaxin 2 MG/ML
Prescribe at Pediatrician

J LMedicalionOrder

RxNorm[993837]: Acetaminophen 300 MG / Codeine Phosphate 30 MG
Prescribe at Pediatrician

J
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Synthea Module Builder Ul

https://synthetichealth.github.io/module-builder/

gfé§ Synthea Module Builder New Module Load Module Download [SAddiState Add Structure Help

<« Examplitis

Remove State Copy State

Examplitis

State Type: ConditionOnset

» e

Enter value

¥

Target Encounter: Wellness Encounter
Add Assign to Attribute

0 Codes
( Pre_Examplitis w
l ' remove
l l kDelay | 0-10 yearsJ
System: SNOMED-CT
{.} Code: 123
! Display: Examplitis r Examplitis 1
.. SNOMED-CT[123]: Examplitis
* LCondmonOnset Diagnose at Wellness_EncounterJ
Y
Wellness_Encounter w
Transition Type: Direct kEncounter | Wait for regularly scheduled wellness encounter )

Transition To: Wellness Encounter




Control States control the flow through the state machine

( Age Guard \

k(}uar(l Allow if age == 18 yearsj

) ) ;
(POtellhal_I“feChmlE ( Initialize Chemo Counter \

ADelay 1 months kSetAttlibute Set ‘cr_chemo_count' = 0’ )

|

\

( Count A Chemo Treatment \
k(founter mcrement value of attribute ‘cr_chemo count’ by 1 )

MITRE



Clinical States drive the progression of disease and care

) J

(

A (

Adult Amoxicillin

Emphysema Symptoml \

k%ymptom Shortness of Breath: 70 - 100 )

Ll\-le(licationOrcler

RxNorm[308192]: Amoxicillin 500 MG Oral Tablet
Assign to Attribute: 'antibiotic_prescription’

\
Y

é Chest CT Scan

\

Perform at Diagnosis Encounter IT
Procedure | Reason: Suspected Lung Cancer

Duration: 20 - 60 minutes

.

SNOMED-CT[418891003]: Computed tomography of chest and abdomen

J

-

Record HALC W

Obgervation

Record value from Vital Sign '‘Blood Glucose' in %o
LOINC[4548-4]: Hemoglobin Alc/Hemoglobim.total in Blood
Category: laboratory

/

¥ \\

Diabetic_CarePlan

CarePlanStart

SNOMED-CT[698360004]: Diabetes self management plan
Reagon: diabetes_stage

Activities:
SNOMED-CT[160670007]: Diabetic diet
SNOMED-CT[229065009]: Exercise therapy

Goals:

Obgervation 'LOINC [4548-4]: Hemoglobin Alc total in Blood' < 7.0
Obgervation 'LOINC [2339-0]: Glucose [Mass/volume] in Blood' < 108
Maintain blood pressure below 140/90 mmHg

Improve and maintenance of optimal foot health

Address patient knowledge deficit on diabetic self-care )

S MITR



Model Validation

Conditions and comorbidities:
Population - Incidence and prevalence
Individual - Frequencies and progression
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Example Module — Appendicitis
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1. gender is 'M"

Pre_appendicitis

Ages 4564 ) [ Ages s Pus ) (( Ages 117 ) ( Ages 1544 )
LDelay | 45 -64 yem‘s) kDelay | 65 -99 year,\‘) kDelay | 1-17 yem‘s) kDelny | 18- 44 years)

Appendicitis \
(comtomon [ SRcMECI 000 Sypevics |
30%
Rupture
70%

SNOMED-CT[47693006]: Rupture of appeud.‘ﬁJ

Diagnose at Appendicitis_Encounter

LCouditiouOnset

( Appendicitis_Encounter \
SNOMED-CT[50849002]: Emergency Room Admission
Reason: Appendicitis

)

Blood_Test \

SNOMED-CT[396550006]: Blood test
Procedure | Perform at Appendicitis_Encounter
Reason: Appendicitis

)

( Appendectomy_Encounter

SNOMED-CT[183452005]: Encounter Inpatient
Reason: Appendicitis

l

| Appendectomy |
SNOMED-CT[80146002]: Appendectomy
Perform at Appendectomy_Encounter
Procedure | Reason: Appendicitis

Encounter

1.4%

Encounter

Duration: 40 - 70 minutes

( History_of_Appendectomy w

SNOMED-CT[428251008]: History of appendectomy
Diagnose at Appendectomy_Encounter

LCon(lilionOnset

End_Appendectomy_Encounter \

End the current encounter
Discharge Disposition: [01] Discharged to home care or self care (routine discharge)

LEnc ounterEnd

3.30000000000001%

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



1. gender 1z 'M'\2. gender 15 'F'

Male Female

- l Sunple l w

Current Date of Simulation:
March 25, 1947

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



1. gender 1z 'M'\2. gender 15 'F'

Male Female

Simple | Simple | ———

Current Date of Simulation:
March 25, 1947

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



Ternunal

8.6%

( Pre_appendicitis\

.

Smple

J

-

/

Current Date of Simulation:
March 25, 1947

N\

~~

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Pre_appendicitis Conditions:
Sunple

Procedures:

Ternunal

Current Date of Simulation:
March 25, 1947

MITRE



Pre_appendicifis
Stmple

[ Ages 45 64

Ages 65 Plug \ ( Ages 117 \

A 154 )

kDelay

[
\

45 - 64 years ) Delay | 65 - 99 years ) kDelay 1-17 years ) kDelay 18 - 44 years )

N \

e

Current Date of Simulation:
March 25, 1947

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



Pre_appendicifis
Stmple

[ Ages 45 64

A 154 )

kDelay

45 - 64 years } /117 years ) kDelay

18 - 44 years )

e

Current Date of Simulation:
March 25, 1947

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



Ages 65 Plus

05 - 99 years

-

Appendicitis

N

t(fondiﬁonOnset

Diagnose at Appendicitis Encounter

SNOMED-CT[74400008]: Appenclicitis)

rd -~

Current Date of Simulation:
March 25, 1947

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



Ages 65 Plus

65 - 99 years

Appendicitis

SNOMED-CT[74400008]: Appendicitis

ConditionOnset . Do
Diagnose at Appendicitis Encounter

Current Date of Simulation:
July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



Appendicitis
SNOMED-CT[74400008]: Appendicitis

ConditionOnget | . S
Diagnoge at Appendicitic Encounter

( Rupture \
SNOMED-CT[47693006]: Rupture of appendixJ

70%

ConditionOnset | . o
Diagnose at Appendicitis Encounter

\

Appendicitis_Encounter \
| SNOMED-CT[50849002]: Emergency Room Admission
Encounter o <
Reason: Appendicitis

I

Current Date of Simulation:
July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



ppendicitis

SNOMED-CT[74400008]: Appendicitis
Diagnose at Appendicitis Encounter

ConditionOngset

Rupture

SNOMED-CT[47693006]: Rupture of appendix
Diagnoge at Appendicitic Encounter

ConditionOnget

|/

( Appendicitis_Encounter
| SNOMED-CT[50849002]: Emergency Room Admission
Encounter . . <
Reason: Appendicitis
I

Current Date of Simulation:
July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Conditions:

Procedures:

MITRE



ppendicitis

SNOMED-CT[74400008]: Appendicitis
Diagnose at Appendicitis Encounter

ConditionOngset

Rupture

SNOMED-CT[47693006]: Rupture of appendix
Diagnose at Appendicitis Encounter

ConditionOngset

Appendicitis_Encounter

SNOMED-CT[50849002]: Emergency Room Admission
Reason: Appendicitis

Encounter

Current Date of Simulation:
July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:
Emergency Room Admission,
July 23,2013 2

Conditions:
Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013

Procedures:

MITRE



Encounter

SNOMED-CT[50849002]: Emergency Room Admission

Reason: Appendicitis

.

Blood_Test \

SNOMED-CT[396550006]: Blood test

Procedure | Perform at Appendicitic_Encounter

Reason: Appendicitis

'

(

Appendectomy_Encounter \

| SNOMED-CT[183452005]: Encounter Inpatient
Encounter . e
Reason: Appendicitis
Appendectomy \
SNOMED-CT[80146002]: Appendectomy
Perform at Appendectomy_Encounter
Procedure | Reason: Appendicitis
Duration: 40 - 70 minutes
( History_of Appendectonmy w
3 [ED-C'T[42825 - History ;
ConditionOnset SNOLIED CT[4-8->1008]: History of ‘appendectom)
Diagnose at Appendectomy_Encounter

( Recovery \

kDelay 1-5 days)

Current Date of Simulation:

July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:
Emergency Room Admission,
July 23,2013 >

Conditions:
Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013

Procedures:

MITRE



Encounter

SNOMED-CT[50849002]: Emergency Room Admission .
Reason: Appendicitis Smith292, John949

Born: March 25, 1947

Blood_Test Gender: Male

SNOMED-CT[396550006]: Blood test
Procedure | Perform at Appendicitic_Encounter
Reason: Appendicitis

Encounters:
( Appendectomy_Encounter \
E | SNOMED-CT[183452005]: Encounter Inpatient Emergency Room Admission,
ncounter . e
Reason: Appendicitis
l July 23,2013 >
( Appendectomy \
SNOMED-CT[80146002]: Appendectomy Conditions:
Perform at Appendectomy_Encounter
Procedure | Reason: Appendicitis Ap pend icitis, Diagnosed Ju |y 23,2013
Duration: 40 'l"(’ minutes Rupture of appendix, Diagnosed July 23, 2013
History_of Appendectomy
C ] Procedures:

ConditionOnset

SNOMED-CT[428251008]: History of appendectomy
Diagnose at Appendectomy_ Encounter

Blood Test, Performed July 23, 2013

( Recovery \

kDelay 1 -5 days )

Current Date of Simulation:
July 23,2013 MITRE




SNOMED-CT[50849002]: Emergency Room Admission Smith292. John949
’

Encounter o
Reason: Appendicitis

Born: March 25, 1947

Blood_Test Gender: Male

SNOMED-CT[396550006]: Blood test
Procedure | Perform at Appendicitic_Encounter

Reason: Appendicitis

Encounters:
Appendectomy_Encounter
E | SNOMED-CT[183452005]: Encounter Inpatient Emergency Room Admission,
ncounter . e
Reason: Appendicitis
July 23,2013 - July 23, 2013
Inpatient Encounter,
( Appendectomy \
SNOMED-CT[80146002]: Appendectomy July 23,2013 2
Perform at Appendectomy_Encounter
Procedure | Reason: Appendicitis
Duration: 40 - 70 minutes Conditions:
l Appendicitis, Diagnosed July 23, 2013

( History_of Appendectomy \

SNOMED-CT[428251008]: History of appendectomy
Diagnose at Appendectomy_ Encounter

Rupture of appendix, Diagnosed July 23, 2013

ConditionOnset

Procedures:

R rery
(Delayec:‘_e?dayg Blood Test, Performed July 23, 2013

Current Date of Simulation:
July 23,2013 MITRE




SNOMED-CT[50849002]: Emergency Room Admission .
Reason: Appendicitis Smith292, John949

Encounter

Born: March 25, 1947

Gender: Male

Blood_Test

SNOMED-CT[396550006]: Blood test
Perform at Appendicitis_Encounter
Reason: Appendicitis

Procedure

Encounters:

Appendectomy_Encounter

SNOMED-CT[183452005]: Encounter Inpatient
Reason: Appendicitis

Emergency Room Admission,
July 23, 2013 - July 23, 2013

Inpatient Encounter,

Encounter

Appendectomy
SNOMED-CT[80146002]: Appendectomy July 23,2013 >

Perform at Appendectomy_Encounter
Procedure | Reason: Appendicitis

Duration: 40 - 70 minutes Cond itions:

Appendicitis, Diagnosed July 23, 2013

( History_of Appendectomy \

SNOMED-CT[428251008]: History of appendectomy
Diagnose at Appendectomy_ Encounter

Rupture of appendix, Diagnosed July 23, 2013

ConditionOnset

Procedures:

R rery
{Delayec:‘_e?days] Blood Test, Performed July 23, 2013

Appendectomy, Performed July 23, 2013

Current Date of Simulation:
July 23,2013 MITRE




Encounter o
Reason: Appendicitis

Blood_Test

SNOMED-CT[396550006]: Blood test
Procedure | Perform at Appendicitic_Encounter
Reason: Appendicitis

Appendectomy_Encounter

SNOMED-CT[50849002]: Emergency Room Admission

SNOMED-CT[183452005]: Encounter Inpatient

Encounter I,
Reason: Appendicitis

Appendectomy

SNOMED-CT[80146002]: Appendectomy
Perform at Appendectomy_Encounter
Procedure | Reason: Appendicitis

Duration: 40 - 70 minutes

History _of Appendectomy

onditionOnzet Diagnose at Appendectomy_ Encounter

( Recovery \

kDelay 1 -5 days )

SNOMED-CT[428251008]: History of appendectomy

Current Date of Simulation:
July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Emergency Room Admission,
July 23,2013 - July 23, 2013
Inpatient Encounter,

July 23,2013 >

Conditions:

Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013
History of appendectomy, Diagnosed July 23 2013

Procedures:
Blood Test, Performed July 23, 2013
Appendectomy, Performed July 23, 2013

MITRE



Encounter

Reason: Appendicitis

Blood_Test

SNOMED-CT[396550006]: Blood test
Perform at Appendicitis_Encounter
Reason: Appendicitis

Procedure

Appendectomy_Encounter

SNOMED-CT[183452005]: Encounter Inpatient
Reason: Appendicitis

Encounter

Appendectomy

SNOMED-CT[80146002]: Appendectomy
Perform at Appendectomy_Encounter
Reason: Appendicitis

Procedure

Duration: 40 - 70 minutes

History _of Appendectomy

SNOMED-CT[50849002]: Emergency Room Admission

‘onditionOnset

Diagnose at Appendectomy_ Encounter

Recovery

SNOMED-CT[428251008]: History of appendectomy

Current Date of Simulation:
July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Emergency Room Admission,
July 23,2013 - July 23, 2013
Inpatient Encounter,

July 23,2013 >

Conditions:

Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013
History of appendectomy, Diagnosed July 23 2013

Procedures:
Blood Test, Performed July 23, 2013
Appendectomy, Performed July 23, 2013

MITRE



Recovery

Delay | 1 -5 days

End Appendectomy Encounter

(
(E

ncounterEnd

End the current encounter
Discharge Disposition: [01] Discharged to home care or self care (routme discharg

)
)

Current Date of Simulation:
July 23,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Emergency Room Admission,
July 23,2013 - July 23, 2013
Inpatient Encounter,

July 23,2013 >

Conditions:

Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013
History of appendectomy, Diagnosed July 23 2013

Procedures:

Appendectomy, Performed July 23, 2013

MITRE



Recovery

End Appendectomy Encounter

End the current encounter
Discharge Disposition: [01] Discharged to home care or self care (routine discharge

Termumal

Current Date of Simulation:
July 27,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Emergency Room Admission,
July 23,2013 - July 23, 2013
Inpatient Encounter,

July 23, 2013 - July 27, 2013

Conditions:

Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013
History of appendectomy, Diagnosed July 23 2013

Procedures:

Appendectomy, Performed July 23, 2013

MITRE



Recovery

End Appendectomy Encounter

End the current encounter
Discharge Disposition: [01] Discharged to home care or self care (routine discharge

Termumal

Current Date of Simulation:
July 27,2013

Smith292, John949
Born: March 25, 1947

Gender: Male

Encounters:

Emergency Room Admission,
July 23,2013 - July 23, 2013
Inpatient Encounter,

July 23, 2013 - July 27, 2013

Conditions:

Appendicitis, Diagnosed July 23, 2013

Rupture of appendix, Diagnosed July 23, 2013
History of appendectomy, Diagnosed July 23 2013

Procedures:

Appendectomy, Performed July 23, 2013

MITRE
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Export Formats

4

HIIR\\HU\\I
HL7® C-CDA®

~

D e

.
HL7® FHIR®

Human Readable
HTML or
Plain Text

a4 )
®
\_ W,
You tell us!

MITRE



Easy to Set Up — Under an Hour

MITRE



No Cost, No Restrictions
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SyntheticMass

1,000,000 synthetic patients
available for download today
free of cost, free of restrictions

https://syntheticmass.mitre.org

MITRE



SyntheticMass: Day 716 Home SyntheticMass Dashboard About This Project Feedback

Source of Data: Synthea ¥  Geographicregion: Citiesand Towns ¥  DataValue: Population v Zoom map to all
© { I \ W é
Population +| TR \3': Population
i reen’ . (A i i
Number of Residents 4 - i V,Mgunrain >ih 5/ \ : Cs gtzlelzton QoS sex ounty
T ¢+ J National 4 [ ;
Region Type Cities and Towns -~ )/ Forest' % ’j MR / \} r
esion Tvp RS ) 7 |

Data Set Synthetic data generated from Synthea . N o ;\\“

Total Population 1,009,150 r; U—’G}_' LR Ve

Mean 2,875 |

Max Boston Cities and Towns: 99,401

Min Gosnold Cities and Towns: 21

1 oy ’ ) ‘
%S G
{1 i : @ e
4 )/ d !‘L - /—/ onv;{i\' ‘! d !
,/ Hartford—~ \'%; \} ! \ N
A rxi///'\’\ TN - .
[ i /.L—(:'\ l\ \ ;'\L 77 L~ ',I, N ,; — 2
R / /A N S f)?hmk A\s\lund{,f,v { 2V Population

£
J

| Wate;bur}'L~»)(:-Gm_?/e':qc'“‘r N ’\(J

21-263

s
Newport

\ | 7 P - 263-735

Nl p! . B 735-1,221

{ e : 3

g [ 4 e _ : - Py = ) B 1221-1974

), -ehdakport - | O\ B 10742770

ng ’ :) \ S — B 27704051

d i B ~—— o W 405199401
/

e P / ‘Q Z d__é—-— // Leaflet | © OpenStreetMap contributors

Sort by Population | Sort byname



SyntheticMass: Day 716

SyntheticMass Dashboard About This Project Feedback

Source of Data: Synthea ~

____ Bedford

County
Population
Population Density
Area
Demographics
Female Population
Male Population
Diabetes Prevalence
Opioid Addiction Prevalence

Heart Disease Prevalence

Name

Terry123, Bessiel59
Hudson573, Colleen618
Herman43, Hettie503
O'Reilly259, Aidan944
Aufderhar874, Carlee265
Skiles93, Julianne73
Kuvalis486, Darwiné48

Gorczany106, Kali?60

Geographicregion: Citiesand Towns ~

X Close

Middlesex

2,106

154.2 (per mi?)

14 sq. mi. Zoom

50.6%

49.4%

6.2%

0.9%

4.9%

Gender

female

female

female

female

female

male

male

female

(151 0f 351)
(201 of 351)
(313 0of 351)
(124 of 351)

(20 0of 351)

DOB
03.Jun.1918
19.Dec.1921
25.Apr.1939
21.Dec.1944
26.5ep.1951
07.May.1952
18.Mar.1957

16.Feb.1958

Data Value: Population

Patient Record

Family name
Given name
Address
City, State
Postal Code

v Zoom map to all

X Close

Kuvalis486

Darwin648

6057 Stoltenberg Throughway
Bedford, MA

01730

Download Patient Data (FHIR JSON) | Download Patient Data (CCDA XML)
Send Data via Direct Messsage

Height 187.09cm DOB 18.Mar.1957
Weight 128.3%9kg Age 60
Blood Type n/a Gender male
Vision n/a Race White
Ethnicity Nonhispanic
Spoken language n/a
Observations Conditions Medications Allergies Care Plans More ~
Date of Date
Conditions Onset Resolved
Prediabetes 03.Jan.1991 n/a
Diabetes 04.Nov.1993 n/a
Diabetic retinopathy associated with type Il diabetes mellitus (disorder) 03.Dec.1999 n/a
Nonproliferative diabetic retinopathy due to type 2 diabetes mellitus 03.Dec.1999 n/a “TRE

(disorder)



How are people using Synthea?
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Software Development & Integration

HL7 FHIR Connectathons since May 2017
PULSE@MassChallenge
IHIC Datathon, Athens October 2017
FHIR DevDays, Boston June 2018

MITRE



Education

Risk-free data for students and researchers in clinical informatics

MITRE



Data Analysis

Model validation — performing analytics to compare synthetic data to real data
Building tooling & models before moving to real data

MITRE



Performance Testing

Use Synthea to generate hundreds, thousands, or even millions of synthetic patient records,
to test system performance at scale

MITRE



Citations of Synthea JAMIA Paper

https://doi.org/10.1093/jamia/ocx079

Characterizing Allegheny County Opioid Overdoses

PhUSE 2017 with an Interactive Data Explorer and Synthetic
Prediction Tool
Paper R04 Ethical Issues in Secondary Use of Personal Health
Use of Fast Healthcare Interoperability Resources (FHIR) in the Generation Information. Theresa Gebert Shuli Jiang
of Real World Evidence (RWE) My 2018 filisvimstera i o
theresa@stat.cmu.edu shuli jeandrew.cmu.edu

Regina Zopf, FDA, Bethesda, MD, USA Project: Electronic Health Information Security and Privacy _

Jeff Abolafia, Rho, Chapel Hill, NC, USA © Thomas Gallagher - § Kudakwashe Dube - © Scott Mclachlan Department of Compute Scicnce

Carnegie Mellon University
jiaxians@andrew.cmu.edu

Bhargava Reddy, UCB, Raleigh, NC USA
e

ABSTRACT

There is a lot of interest in the clinical trial community to understand what infc Inﬂuence of Simulation on electronic health

Records (EHRs) to support clinical trials. The use of FHIR has been endorse

Information Technology (ONC) and is widely being used by EHR vendors. record use patterns among pediatric residents
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OSEHRA Synthetic Patient Data Project Group @

"This group will develop an open source toolset for generating clinically valid
synthetic patient data and loading it into VistA (and potentially other healthcare IT
products). Existing products and services such as Synthea and MiHIN will be
surveyed, and the group will collaborate on requirements and specifications.”

= Chair: Bo Dagnall, Perspecta

https://www.osehra.org/groups/synthetic-patient-data-project-group
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Recent Additions

= Anemia Module from
OSEHRA Working Group

= Patient Provider Selection Behavior
— Nearest, Quality, Random, Network

= Weight Loss Module
= Split Records by Provider

" Run Modules in Isolation

Vital Signs Generator
Individual Clinicians
FHIR R4 Support

Numerous Bug Fixes
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What's Next?
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Join our open source community!

Submit a Pull Request
Report an Issue
Request a Feature
Let us know how you use Synthea!
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Contact

 Dylan Hall, Software Engineer dehall@mitre.org

- Jason Walonoski, Project Lead jwalonoski@mitre.org

Of=zH0

https://synthetichealth.github.io/synthea/
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MITRE

MITRE’s mission-driven teams are dedicated to solving problems for a
safer world. Through our federally funded R&D centers and public-private
partnerships, we work across government to tackle challenges to the
safety, stability, and well-being of our nation.

Learn more www.mitre.org
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