4

/
/

e

EMORY

LIBRARIES &

INFORMATION
TECHNOLOGY

Q’;Ii2b2

12b2 Product Team

Andrew Post
Miao Al

Blair Boyd
Patrick Maloney



I12b2 Roles and Responsibilities

Andrew Post — MD, PHD Biomedical Informatics

— Product Owner: Consult with researchers on building queries and
troubleshooting complex queries.

Miao Ai — MS, Systems Software Engineer

— Support: Troubleshooting technical and data issues.

Patrick Maloney - Product Management Manager
— Product Manager: 1st Tier support, demos, consultations.

Blair Boyd — Product Manager

— Product Manager: 1st Tier support, demos, consultations.
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What is 12b2?

 Emory i2b2 lets you query Emory Healthcare electronic
health record data for patient counts and aggregate
information free of charge.

It is operated and funded by Emory's Clinical and
Translational Science Award (CTSA) program in
partnership with Library and Information Technology
Services (LITS) and the Department of Biomedical
Informatics.

 |tis an open source technology created by Partners
Healthcare and is used by academic medical centers
around the world.
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What is i2b2 for?

* For determining study feasibility. Have an idea for a study and want
to know if there are enough patients to conduct that study.

* Accelerates the pre-research process.
» Getting counts for grants for IRB protocols.

« Way for investigators to interact with the data in the clinical data
warehouse in an interactive and self-service fashion.

 Accelerates the use of electronic health record data for use in
research.

« To map electronic health record data to standards for data sharing.
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i2b2 Data Types and Where They Come From:

« All visits at EUH, EUHM, TEC, EJCH and ESJH from
2011 - present (2 day time lag):*

— Demographics (age at query, gender, race, ethnicity,
vital status)

— Visit details (age at visit, length of stay, type)

— ICD-9 and ICD-10 diagnosis codes (type, priority)
— |CD-9 and ICD-10 procedure codes

— Medication orders (inpatient vs. ambulatory)

— 204 selected laboratory tests (laboratory vs. point of
care)

— *Data from the Emory Clinical Data Warehouse
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Pricing

» |2b2 accounts and queries are free of charge.

* Product Management and The Informatics Core
will work with new users if they have questions
about how to build queries and for orientation to
the product.

* If you would like a data set, we help your analyst
to extract that data set.

* |If you do not have an analyst, we will put you in
touch with the LITS data solutions team to work
with you to extract your data set for a fee.




i2b2 Access

* You may use either your Emory University login
or your Emory Healthcare login, if you have
both, but i2b2 will keep these accounts and
associated information separate. In effect, you
will have two accounts.

P




Who can use i2b2?

Anyone with an Emory Netld or Emory Healthcare
login, after agreeing to a User Agreement.

You can log into i2b2 via:
https://i2b2.emory.edu

You may use either your Emory University login or
your Emory Healthcare login, if you have both, but
12b2 will keep these accounts and associated
information separate. In effect, you will have two
accounts.

« Users do not need an IRB Protocol because there
IS Nno access to patient level data provided by i2b2 at
present.




Basic Query:

 Demographics

— In the Navigation Terms, drag and drop the 18-74 age
ranges over to Group 1 and run the query.

i2b2 Query & Analysis Tool Project: Emory 2b2 Find Patients | Analysis Tools | Help | Logo
Navigate Terms | | Find | (VL] Query Tool (L
a5 ACT Demographics Query Name: [ RA Query Age |
E] @ Temporal Constraint: | Treat all groups independently v |
=5 Age
{51 0-9 years old Group 1 ] Group 2 X] Group 3 [X]
& 1017 years old Dates Occurs > 0x Exclude || Dates Occurs > 0x Exclude || Dates Occurs > 0x Exclude
{51 18-34 years old — s ad ad
51 35-44 years old g 18-34 years old
M (O] 35-44 years old
45-54 years old (5 45-54 years old
55-64 years old {51 55-64 years old
65-74 years old {51 65-74 years old

75-84 years old
85-89 years old
>= 65 years old
>= 85 years old
51 >= 90 years old
£ Not recorded
{51 Hispanic

#-[5] Race

=51 sex

{3 Vital Status

{51 ACT Diagnoses

/5] ACT Laboratory Tests
/5] ACT Medications

#-[5] ACT Procedures

/5G] ACT Visit Details

/51 ICD10 Diagnosis Codes
/5 ICD10 Procedure Codes
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Basic Query:

 Rheumatoid Arthritis query age + Diagnosis

i2b2 Query & Analysis Tool Project: Emory 12b2 User: Blair Boyd
Navigate Terms m [Vl Query Tool
Search by Names | | Search by Codes | Query Name: | RA Query Age + Inclusion Dx
Containing < [meumatoid arthritis ] Temporal Constraint: | Treat all groups independent!

m ACT Diagnoses < Group 1 X| Group 2 X
- (3] Monoarticular juvenile rheumatoid arthritis Dates Occurs > 0x Exclude || Dates Occurs > 0x Exclude

- /3] Other rheumatoid arthritis with visceral or systemic involvement
- D] Pauciarticular juvenile rheumatoid arthritis

@ Polyarticular juvenile rheumatoid anhmns acute
-] Polyarticular juvenile rheumatoid arthri
-] Rheumatoid arthritis
B~ El Rheumatoid arthritis and other inflammatory polyarthropathies
- D] Screening for rheumatoid arthritis

5] Rheumatoid arthritis

(5] 18-34 years old
O] Rheumatoid arthritis, unspecified

O 43-54 years old
[0l 55-64 years old
[l 65-74 years old
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Basic Query (on your own)

 Rheumatoid Arthritis + Hypertension

i2b2 Query & Analysis Tool

Project: Emory 1262

User: Blair Boyd

Find Patients | Analysis Tools |

[

Search by Names | | Search by Codes |

Query Name: |

Containing < |hypertension

Temporal Constraint:

Treat all groups independently

~

_@ ICD10 Diagnosis Codes &

2| Chronic venous hypertension (idiopathic) without complications of left lower extremity

B Chronic venous hypertension (idiopathic) without complications of right lower extremity

5] Chronic venous hypertension (idi without I of i lower extremity

Chronic venous hypertension due to deep vein thrombosis

5] Chronic venous hypertension nos

] Elevated blood-pressure reading, without diagnosis of hype:

] Essential (primary) hypertension

[5] Gestational hypertension nos
G i ind

d] edema and inuria without
[5] Gestati induced] ion without signi proteinuria
£ Gestati induced] ion without signi proteinuria, first trimester
ble i [preg! induced] without si proteinuria, second trimester
foife] i [ induced] without si proteinuria, third trimester
£ Gestational | induced] ion without si proteinuria, ified trimester
= ian artarial) (b \ " " A "

Group 1
Occurs > 0x

x] Group 2 [X]
Exclude || Dates Occurs > 0x Exclude || Dates Oceurs > 0x

{5 18-34 years old
(5] 35-44 years old

19| Benign essential hypertension

‘_’ 5] Essential (primary) hypertension

o years old
[51 65-74 years old

=5 sHARED
=8 Analyst Training 201701 (draft)

= Age+Dx
[ Age+Hypertension

=15 exclusions
[ HTN and not on an ACE inhibitor [1-11-2017] [arpost]
[ Miand not known deceased [1-11-2017] [arpost]

£ Modifiers

=7 Rheumatoid Arthritis Queries
[5 RAQuery Age + IncDx + ExclDx [1-11-2017] [arpost]
[5 RAQuery Age + Inclusion Dx [1-11-2017] [arpost]
[5 RAQuery Age [1-11-2017] [arpost]
[ RAQuery Age+InclDx+ExcIDx+InciMeds [1-11-2017] [arpost]
[& RA Query Age+InclDx+ExclDx+InciMeds+ExciMeds [1-11-2017] [arpost]
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Query with Exclusion

 EXxclusions:
Prednisone

2 Query & Analysis Tool

Project: Emory 262

ser: Blair Boyd

Age + Inclusion Diagnosis + not

Find Patients | Analysis Tools | Help |

@ Prednisone 5 MG Delayed Release Oral Tablet
{5 Prednisone 5 MG Oral Tablet

ﬁ Prednisone Delayed Release Oral Tablet
-

Qe

=53 SHARED
=8 Analyst Training 201701 (draft)
=7 Age+Dx
[# Age+Hypertension
& Exclusions
fZ HTN and not on an ACE inhibitor [1-11-2017] [arpost]
{7 MI and not known deceased [1-11-2017] [arpost]
& Modifiers
£ Rheumatoid Arthritis Queries
EE RA Query Age + InciDx + ExcIDx [1-11-2017] [arpost]
E RA Query Age + Inclusion Dx [1-11-2017] [arpost]
{7 RAQuery Age [1-11-2017] [arpost]
{7 RAQuery Age+InclDx+ExclDx+InciMeds [1-11-2017) [arpost]
Enﬂ RA Query Age+InclDx+ExclDx+InciMeds+ExciMeds [1-11-2017] [arpost]
EE RA Query Age+InclDx+ExclDx+InciMeds+ExciMeds+ExciLabs [1-11-2017] [arpost]

hPa - -

Navigate Terms || [GTT] () o
Search by Names | [ Search by Codes | Query Name: | ]
Containing ¢ [prednisone | Temporal C int: [ Treat all groups independently -

18-34 years old
[51 35-44 years old
[51 45-54 years old
[51 55-64 years old
[51 65-74 years old

O] Rheumatoid a s
5] Rheumatoid arthritis, unspecified

| Fina | ACT Medications s Group 1 3 e,wpz 0
ol Prednisonew e . m——
[5] Prednisone 1 MG Delayed Release Oral Tablet =
i el || 1 Preanisone

[Runauory | _cir | potavery |

3 Groups

([ [vew Group | [ [T
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Query with Exclusions (on your own)

« Exclusions: Age + Inclusion Diagnosis + None of
the following: etanercept, golimumab

2 Q & Analysis Tool

Project: Emory 12b2

User: Blair Boyd

Find Patients | Analysis Tools | Help | Logout

(L]

Search by Names \ | Search by Codes \

Containing < golimumab

ACT Medications <

Query Name: |

(L]

I| | Temporal Constraint:

{51 0.5 ML golimumab 100 MG/ML Prefilled Syringe

{51 1 ML golimumab 100 MG/ML Prefilled Syringe
{51 Golimumat

[53] golimumab Injectable Solution
{51 golimumab Prefilled Syringe

Treat al groups independently

5] Rheumatoid arthritis

Group 1 Group 2 Group 3
Occurs > 0x Exduds Dates Occurs > 0x Exdude Dates Occurs > 0x Exduue

golimumab 12.5 MG/ML Injectable Solution Ei gﬁi !EQ i ii

45-54 years old
(5] 55-64 years old
[51 65-74 years old

Q)

=3 SHARED
=8 Analyst Training 201701 (draft)
=7 Age+Dx
[7 Age+Hypertension
= 57 Exclusions
[F HTN and not on an ACE inhibitor [1-11-2017] [arpost]
[ Miand not known deceased [1-11-2017] [arpost]
D Modifiers
=151 Rheumatoid Arthritis Queries
RA Query Age + IncIDx + ExclDx [1-11-2017] [arpost]
RA Query Age + Inclusion Dx [1-11-2017] [arpost]
RA Query Age [1-11-2017] [arpost]
RA Query Age+IncIDx+ExclDx+InciMeds [1-11-2017] [arpost]
RA Query Age+InclDx+ExclDx+InciMeds+ExciMeds [1-11-2017] [arpost]
[F RAQuery Age+IncIDx+ExcIDx+InclMeds+ExciMeds+ExciLabs [1-11-2017] [arpost]

- Rama Encaintar Ouariae

| &1 &l i 57 57

&} Etanercept

>

3 Groups

(][] [Hew Group | [ ][ ©
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Query with Modifier:

 Principal Diagnosis of Acute Myocardial
Infarction.

Query & Analysis Tool

Project: Emory 1202

User: Blair Boyd Find Patients | Analysis Tools | Help |
Find

LA { AL

?}. Diseases of pulmonary circulation Query Name: | ]
[5] Diseases of veins and lymphatics, and other diseases of circulatory system 5
{51 Hypertensive disease Temporal Constraint: [ Treat all groups independently v
=] Ischemic heart disease Group 1 X Group 2 Group 3

S arons Friois m m m
5] Diagnosis Source 7 . id v
=151 Acute myocardial infarction “_. &l Acute infarction [Principal]

=[] Diagnosis Priority

O No
O Principal QU
© Secondary
Diagnosis Source
{] Acute myocardial infarction, of anterolateral wall
- Acute myocardial infarction, of inferolateral wall
{o] Acute myocardial infarction, of inferoposterior wall
5! Acute myocardial infarction, of other anterior wall
{] Acute myocardial infarction, of other inferior wall
- Acute myocardial infarction, of other lateral wall

(M=

=153 SHARED

5 Analyst Training 201701 (draft) I
Age+Dx

7 Exclusions

5 Modifiers

£ Rneumatoid Artnritis Queries

3 same Encounter Queries

& Threshold

bboyd8

I
| Runguery | ciear | Print Quer | 1Grovp [ ] [Mew Group ][ ][ 1
e | oo e | =
I

1l
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Query with Modifier (on your own):

* Ambulatory Order for Lisinopril

Query & Analysis Tool Project: Emory 202

Find L]
R

~1 Blood products/modifiers/volume expanders
=] ﬁn] Cardiovascular medications Temporal Constraint:
=451 Ace inhibitors

| > |
5 > Group 1 X Group 2 X
ol Benazepril Dates Oceurs > 0x Exclude || Dates Occurs > 0x Exclude || Dates Oceurs > 0x Exclu
! Captopril i > v

[51 Enalapril

< [51 Lisinopril [Ambulatory Order]
5] Enalaprilat
[51 Fosinopril /
=151 Lisinopril

(1-fs] Order Type

o y Order g

O Inpatient Order

© No Information

Hydrochlorothiazide / Lisinopril Oral Tablet
Lisinopril Oral Tablet

[-{5] Moexipril

[51 Perindopril

.51 Quinaneil

jser: Blair Boyd Find Patients | Analysis Tools | Help |

®

Query Name: |

Treat all groups independently

=8

=]

IARED

Analyst Training 201701 (draft) H
] Age+Dx

7 Exclusions

53 Modifiers

£ Rheumatoid Artnritis Queries
7 same Encounter Queries

R 1 hreshold

& bboyds

SH;
P

[Runauoy | _Gesr | Pontaver | 1 Growp

[Show query status IR Ll

(][ [new Group ][ ][
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Query with Threshold:

* Threshold: Hypertension + elevated potassium

User: Blair Boyd ind Patients | Analysis Tools | Help | Logou

Query Tool AL

Search by Names | [ Search by Codes Query Name: | ]

© R r - ] Temporal ¢ [ Treat all groups independently ~ ]

ACT Laboratory Tests
EEPD'@SSiUm Dates Occurs > 0x. Exclude || Dates Occurs > 0x. Exclude || Dates Occurs > 0x. Exclude
{51 Potassium in Blood Treat Independently v Treat Independently v Treat Independently v
Potassium in Serum or Plasma Bl Benign essential hypertension £ Potassium in Blood
5] Potassium in Blood D] Essential (primary) hypertension

B Potassium in Serum or Plasma

Choose value of K - pl (Test:K-pl)

Searches by Lab values can be constrained by the high/low flag set by the performing laboratory,
or by the values themselves.

No Value Please select operator: -
GREATER THAN (>) B
By Flag
| T OBy Value Please enter a value:
=TT Analyst Training 201707 (draft) 1 5
£+ Age+Dx
[ Age+Hypertension
[]"ﬁ_ Exclusions Click on a bar segment to help specify a value or range:
ﬁ HTN and not on an ACE inhibitor [1-11-2017] [arpost] Range in mmol/L
- MI and not known deceased [1-11-2017] [arpost ] L] ]
» L yICEt 34 36 4.5 5.3
Modifiers

=) Rheumatoid Arthritis Queries
[ RAQuery Age + InciDx + ExcIDx [1-11-2017] [arpost]

1%}
-f& RAQuery Age + Inclusion Dx [1-11-2017] [arpost] ——
f= RAQuery Age [1-11-2017] [arpost] ‘ Cancel ‘
[ RAQuery Age+IncIDx+ExcIDx+InciMeds [1-11-2017) [arpost]
i RA Query Age+IncIDx+ExclDx+InciMeds+ExciMeds [1-11-2017] [arpost]
L ﬁ RA Query Age+IncIDx+ExcIDx+InciMeds+ExciMeds+ExclLabs [1-11-2017] [arpost]

R o Ercurte Qusris [run vy | G| oo | 20 I vowrow] [
o o

Units = | mmolyL
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Query with Threshold continued

alysis Tool

Query &

Project: Emory 202

User: Blair Boyd

Find Patients | Analysis Tools | Help |

L]

B

Search by Names | [ Search by Codes

Query Name: |

Containing & [potassium

| Fina | ACT Laboratory Tests __ C

Temporal Constraint:

Treat all groups independently

Potassium

{31 Potassium in Blood
{51 Potassium in Serum or Plasma
5] Potassium in Blood
5] Potassium in Serum or Plasma

Group 1 Group 2 Group 3
Occurs > 0x Exdude Dates Occurs > 0x Exuuae Dates Occurs > 0x Exuude

Essential (primary) hypertension

=)

=TT Analyst Training 207707 (draft)
=5 Age+Dx

[& Age+Hypertension

=57 Exclusions

[& HTN and not on an ACE inhibitor [1-11-2017] [arpost]

E MI and not known deceased [1-11-2017] [arpost]

= 5 Modifiers

£ Rheumatoid Artiitis Queries

[ RAQuery Age + IncIDx + ExclDx [1-11-2017] [arpost]

[7 RAQuery Age + Inclusion Dx [1-11-2017] [arpost]

[ RAQuery Age [1-11-2017] [arpost]

[ RA Query Age+InciDx+ExciDx+InciMeds [1-11-2017] [arpost]

[ RA Query Age+InclDx+ExclDx+InciMeds+ExciMeds [1-11-2017] [arpost]

[ RAQuery Age+IncIDx+ExclDx+InciMeds+ExciMeds+ExclLabs [1-11-2017] [arpost]
-5 same Encounter Queries

5 threshold

(S = PR

w2 | 51 Potassium in Blood > 5 mmoliL
5] Potassium in Serum or Plasma > 5 mmoliL

2 Groups

(][] [Wew Group |[ ][
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Query with Threshold (on your own)

» Threshold: Age + Inclusion Diagnosis + not bilirubin total >= 1
and not billirubin total in serum or plasma >=1
i2b2 Query & Analysis Tool Project: Emory 1262 User: Blair Boyd Find Patients | Analysis Tools | Help |
| Navigate Terms | ] L)
Search by Names | [ Search by Codes Query Name: | ]

Group 1 Group 2
Occurs > 0x Exduda Dates Occurs > 0x Exdudu Dates rs > Ox Exclude

@ Bilirubin total in Serum or Plasma

Q] Bilirubin total >= 1 mg/dL
% £ Bilirubin total in Serum or Plasma >= 1 mgldL
(0] 45-54 years old
(5] 55-64 years old

{51 65-74 years old

QL
=T Analyst Training 207707 (draft)
=R Age+Dx
f Age-+Hypertension |
=5 Exclusions
[F HTN and not on an ACE inhibitor [1-11-2017] [arpost]
f& Ml and not known deceased [1-11-2017] [arpost]
3 Modifiers
£ Rheumatoid Arthritis Queries
E&j RA Query Age + InciDx + ExclDx [1-11-2017] [arpost]
[7 RAQuery Age + Inclusion Dx [1-11-2017] [arpost]
7 RAQuery Age [1-11-2017] [arpost]
@
i)
i

RA Query Age+IncIDx+ExcIDx+InciMeds [1-11-2017] [arpost]
7 RA Query Age+InclDx+ExcIDx+InciMeds+ExciMeds [1-11-2017] [arpost]

RA Query Age+IncIDx+ExclDx+InciMeds+ExciMeds+ExciLabs [1-11-2017] [arpost]
3 same Encounter Queries
£ Threshold

3 Groups

[ e o ][
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Questions?
For more information on how to use i2b2:

https://i2b2webprod1.cc.emory.edu/i2b2/webclient
/help/content.html

If you would like a consultation on running a query
please contact us at:

12b2.help@emory.edu
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