i2b2 (Informatics for Integrating Biology and

the Bedside) is an informatics framework
designed to simplify the process of using
existing, de-identified, clinical data for
preliminary research cohort discovery and

manage the modern clinical research chart.

THE UNIVERSITY OF Center for

CHICAGO  formatics

i2b2
User Guide

Informatics for Integrating

Biology & the Bedside

Version 1.0 October 2012
]



-
|2b2 73 | 'HE UNIVERSITY OF | Center for

Infermatics for Integrating Biology & 1he Sedside ?"-'}' C H J_ C AG O E;:?::::hi:s
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Follow along for a step-by-step example of how to use the i2b2 Workbench Query Tool.
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1.1 Accessing i2b2 on the Web

i2b2 - Logging In

i2b2 (Informatics for Integrating Biology and the Bedside) is an informatics framework
designed to simplify the process of using existing, de-identified, clinical data for
preliminary research cohort discovery. The i2b2 web client provides "drag-and-drop"
selection of query criteria and generation of aggregate patient counts based on submitted
queries.

The i2b2 web client is compatible with multiple platforms (Windows & Mac) and browsers
(Firefox, Internet Explorer, Safari). Firefox is recommended as the preferred browser,
particularly if you typically access i2b2 on different platforms.

i2b2 is accessed at the designated URL:
https://i2b2prod.bsd.uchicago.edu/i2b2 /webclient/default.htm

izb2 Query & Analysis Tool

12b2 Login

Username:

Password:

i2b2 Host: !
i2b2prod.bsd.uchicago.edu ~

Enter your BSDAD login username.
Enter your BSDAD login password.
The default i2b2-host should remain the same.

Click the Login button to submit your login credentials.
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1.2 i2b2 Web Client

Following the validation of your login credentials, the i2b2 Query & Analysis Tool screen is
displayed and available for use.

Project i2b2 Demo User: i2b2 Demo Find Patients | Analysis Tools | Help | Logout
Navigate Terms I_| Find Terms (vl Query Tool E .
-3 ontology Query Name: | |

o Temporal Constraint. | Treat all arouns independentiv - |
Dates | Occurs = 0x | Exclude || Dates | Occurs = 0x |Exclude || Dates | Occurs = 0x | Exclude

- e ependent - e ependent -

Workplace & dt?r?na
Q SHARED on here

& demo o

T B LT ocows [ Jnewerow] ] ]
R

&

The basic i2b2 Web Client interface screen provides six primary tabbed panes for
identifying, building and running cohort discovery queries. The tabbed panes include:

1. Navigate Terms - locates query search concepts using a hierarchical folder structure
(referred to as the Terminology Subject Areas tree).

2. Find Terms - locates query search concepts using a representative word, phrase or
specific code to describe the search concept.

3. Workplace - SHARED and personal (your unigname) directory areas used to store and
share queries and results for later review.

4. Previous Queries - A log of previous queries and results for the current user.
5. Query Tool - The work area used to collect and refine query concepts.

6. Query Status - The area used to monitor the progress and results of a query as it runs.
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Tabbed Pane - Show Options Icon

avigate Terms | [EREE )

,@ Cntology

Several of the Tabbed Panes also provide options that can help control and view concepts
or results for that pane. In this example, two options are available.

1. The Show Options icon and resulting dialog provides options to control what may be
displayed in the selected tabbed pane.

2. The Toggle Zoom icon will toggle between the default tabbed pane size and a vertically
expanded view of the pane. This can help minimize the amount of vertical scrolling.
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Show Options - Navigate /Find Terms Tab Pane

1 Options for Navigating Terms

Maximum Mumber of Children to Display: 500
["] show Hidden Terms

] Show Synonymous Terms

Enable Patient Counts

[C] Use Short Tooltips

[ show Concept Codes in Tooltips

[”] Disable Modifiers

LB T [ - T N ]

il cancel |

1. The Show Options icon in the Navigate Terms & Find Terms panes provides control
of what may be displayed in the associated tabbed pane. This example shows its use in
the Find Terms pane.

2. You may enter or modify the maximum number of Children (rows) that will be displayed in
the visible pane.
Picking the Show Hidden Terms checkbox will ensure that all available terms are displayed.

4. *NOTE: This feature is currently not available. Some terms may be flagged in the metadata

table as a synonym of another term. Selecting Show Synonymous Terms will display both
the original term and the synonym in the Find Terms view.

5. The Enable patient counts option will display the total number of patients that have an
observation fact entered for that item.

6. By default, the tooltip that displays when you hover over an item will contain the entire path
name and the tooltip that is specific to that item. Enabling the Use short tooltips option will
only display the tooltip information; the path will not be included.

7. In addition to showing the tooltip, this option will also display the concept_cd associated to
the item.

8. The ability to search for modifiers will not be available if the Disable modifiers option is
checked off.
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Using Navigate Terms to Find & Select Query Concepts

Havigate Terms I_| Find Terms ‘

El,@ Ontology
=[] Demographics
ﬁ Diagnoses
ﬁ Labs
= {5 Medications
Eﬁ Procedures
m-al cPT
w51 HCPCS
=@l 1cDe

ﬁ (00-00) Procedures And Interventions , NotE ™
1 | 3

4 |

The Navigate Terms pane provides a hierarchical tree of search concepts that can be used
to find and specify query criteria.

Navigate Terms u Find Terms |

Eh@ Ontology

Navigate Terms |_| Find Terms |

£33 Ontology

L]

{31 Demographics
-3 Diagnoses
=3 Labs

{31 Medications
=-{A Procedures

{51 Demographics
{5 Diagnoses
5 Labs

ﬁ Medications
E--ﬁ Procedures

{3 cPT wHEl CPT
{3 HoPes =5l HePes
=l 1cng =5l IcDe

-5 (00-00) Procedures And Interventions . NotE ™
1 | 3

ﬁ (00-00) Procedures And Interventions |, Mot Else
ﬁ (01-05) Operations On The Memous System
ﬁ (06-07) Operations On The Endocrine System
ﬁ (08-16) Operations On The Eye

ﬁ (17-17) Other Miscellaneous Diagnostic And Th
ﬁ (18-20) Operations On The Ear

ﬁ (21-29) Operations On The Mose, Mouth, And P
ﬁ (30-34) Operations On The Respiratory System
ﬁ (35-39) Operations On The Cardiovascular Syst
ﬁ (40-41) Operations On The Hemic And Lymphat]
ﬁ (42-54) Operations On The Digestive System
ﬁ (55-59) Operations On The Urinary System
ﬁ (60-64) Operations On The Male Genital Organg
ﬁ (65-71) Operations On The Female Genital Org
ﬁ (72-75) Obstetrical Procedures

ﬁ (76-84) Operations On The Musculoskeletal Syg
ﬁ (85-86) Operations On The Integumentary Syste
ﬁ (87-99) Miscellaneous Diagnostic And Therapel

4 m

The Toggle Zoom icon will toggle between:
1.
2.

The default tabbed pane size and,

A vertically expanded view of the pane. This can help reduce the amount of vertical

scrolling. Any tabbed pane displaying the Toggle Zoom icon will allow you to expand
the tab vertically to the full available height of the browser window.
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Specifying Additional Query Criteria

L]

Query Name: | |
Temporal Constraint: | Treat all ar pendenth - |
| Datez | Occurs = O0x | Exclude || Dates | Occurs = 0x |Exclude || Dates | Occurs = 0x | Exclude
Treat Indecendent - Treat Indecendent - Treat Indecendent -
] (541) Appendicitis {51 18-34 years old £ Living

none
of
these

one or one or
morear | LT LR | moreo
these these

3Groups [ ][ ][Wew Group ][ ][]

Multiple criteria can be used to help identify and refine a potential Patient Cohort, using the
drag & drop tools of i2b2.

1. Asaterm is dragged into a Group a green informational message rectangle (one or
more of these) is displayed as a reminder that all query concepts in the Group will be
considered.

2. If the Exclude link is used in a group of concepts,

3. Apink informational message (none of these) as a reminder that none of the query
concepts in the group will be considered.
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Using Drag & Drop to Build Your Query
Navigate Terms I_| Find Terms [l Query Tool
=5 Ontology -+ || | Query Name: |
=7l Demographics )
EEIE Age = Temporal Constraint: | Ti
=51 0-9 years old
;@ 0 years old Dﬂtes| Occurs = 0x | Exclude || Dates | Occ
,ﬁ] 1 year old Treat Indeoendenth - Treat In
-] 2 years old
5] 3years old |ﬁ 0-9 years old |
-] 4years old
-] & years old
-5 6 vears old 5
Workplace ]
4 SHARED
=5 demao
drop a
term
on here

Once a search concept is located in the Navigate Terms or Find Terms tabbed pane,
1. Click, hold and drag the term (e.g., from the Navigate Terms pane),

2. into the next available Query Tool -> Group panel. This will add it to the active query
criteria.
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Running the Query

An Example

Suppose we wanted to search for women who were diagnosed at some time with Asthma.

Selecting Query Criteria

In order to create your query, you will choose patient demographics and diagnoses
from the Navigate Terms tab on the left and place them in the Query Tool Group
Panels to the right.

Navigate Terms I_| Find Terms | [l

EI,@ Ontology it
=&l Demographics
ﬁ Age
w31 Ethnicity
Click “+" sign to expand. =151 Gender
Click“-" to collapse section. 5

m

. - [0 Mot Recorded
w3 Language

w5 Marital Status

{5l Race e

To choose Navigate Terms query items, click the '+' sign to the left of the item. This
expands the tree menu for you to see the choices available. When you see the item you
want to select, click on it and, while holding down the left mouse button, drag it to one
of the Group Panels. Continue until all criteria of the population you want to include
are in one of the Group Panels.

The way to build your query with the Group Panels is this: If you add items to the same
panel, you logically 'OR' the items (you broaden the population to include all patients
who fit either one of those criteria). If you put items in a different panel, you logically
‘AND' the items (you limit the population by requiring that the patients must fulfill both
requirements).

In our example, we want to find all female patients who have Asthma. These two items
are dragged to two different Group Panels to limit our patient population to those two
criteria.
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Query Tool

Query Name: | |
Temporal Constraint: | Treat all arouns independenths - |
Dﬁtes| QOcecurs = 0x Excl.n:le| Dates | Occurs = 0x |Exclude || Dates | Qccurs = 0x | Exclude
Treat Independenthv - Treat Independenths - Treat Independenthy -

£ Female (5l (493) Asthma

one or one or drop a

moeor | [OE] | moeor | TN | em

these these on here
print query JEYCr S e

Once the query criterion is established, the Run Query button is picked to name the
query to be generated. The default name is generally an abbreviation of the query
criteria used, followed by the current time. The Patient Count (aggregate number only)
is the default (query result type) for the standard i2b2 Cohort Discovery user role.

Run Query

Please type a name forthe query:
0-9 y-Femal-(49@17:45:38

Please check the query result type(s):

Fatient set

Encounter set
Mumber of patients

Gender patient breakdown
Vital Status patient breakdown
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Query Status Tab
Query Status [l
Finished Query: "Female-(493) A@17.48:38" [18.0 secs] »

Compute Time: 15 secs

m

Patient Set for "Female-(493) A@17:48:38"

Number of patients for "Female-(493) A@17:48:38"
patient_count: 19188 Obfuscated

1

The Query Status pane, located below the Query Tool pane, displays query progress as it
processes. Once the query completes, a summary of the requested query results is
displayed.

Note: The query results returned are Obfuscated (obscured) by limiting the display of
aggregate patient counts. Query counts are further obscured by returning + 3 records.

Previous Queries (Query History)

20

EIEE Female-(493) A@17:48:38 [10-16-2012] [demo]
=@ Results of Female-(493) A@17:48:38 [10-16-2012] [demo]
@ Patient Set for "Female-{493) A@17:48:38" - FINISHED
§'¢ Mumber of patients for "Female-(493) A@17:48:38" - FINISHED

1. A new, named entry appears in the Previous Queries pane following the successful
completion of each query run.

2. The query results will be available using a folder hierarchy display.
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1.3 Additional Query Interface Tools

Although Navigate Terms can often be used as the primary tool to build a query, Find
Terms offers additional options for identifying cohort discovery criteria. These options
include Search by Names and Search by Codes.

Using Find Terms and Search By Name in Your Queries

Navigate Terms || [ETRCIE D L)
-
earch by Names | | Search by Codes

Containing - |asthmaB
Any CateEnry hd
- 0] (1005F) Asthma symptoms evaluated (includes physician documentation of nur
,ﬁl (1038F) Persistent asthma (mild, moderate or severe) (Asthma)
- 0] (1039F) Intermittent asthma (Asthma)
,ﬁl (4015F) Persistent asthma, preferred long term control medication or an accept
B[ (493) Asthma
IZII--E (493.0) Extrinsic asthma
5] (493.00) Extrinsic asthma 6
- 0] (483.01) Extrinsic asthma with status asthmaticus
,ﬁl (493.02) Extrinsic asthma with {acute) exacerbation
E]--ﬁ (493.1) Intrinsic asthma
,ﬁl (493.10) Intrinsic asthma
,ﬁl (493.11) Intrinsic asthma with status asthmaticus
- 0] (483.12) Intrinsic asthma with (acute) exacerbation
[ ﬁ (493.2) Chronic obstructive asthma
- 0] (483.20) Chronic obstructive asthma
,ﬁl (493.21) Chronic obstructive asthma with status asthmaticus
- 0] (483.22) Chronic obstructive asthma with (acute) exacerbation
E]--ﬁ (493.8) Other forms of asthma
,ﬁl (493.82) Cough variant asthma
IZII--E (493.9) Asthma, unspecified
- 0] (483.90) Asthma
-] (493.91) Asthma
- 0] (483.92) Asthma
- 0] (975.7) Poisoning by antiasthmatics
,ﬁl (E945.7) Antiasthmatics causing adverse effects in therapeuticuse
,ﬁl (GB370) ASTHMA PATIENTS WITH NUMERIC FREQUENCY OF SYMPTOMS OR
ﬁl (G8391) PATIENTS WITH PERSISTENT ASTHMA, NO DOCUMENTATION OF PR
,ﬁl (G8645) | INTEMD TO REPORT THE ASTHMA MEASURES GROUP | &)
- 0] (G8646) ALL QUALITY ACTIONS FOR THE APPLICABLE MEASURES IN THE AS
,ﬁl (58097) ASTHMA KIT (INCLUDING BUT NOT LIMITED TO PORTABLE PEAK EXI
- 0] (59441) ASTHMA EDUCATION, NON-PHYSICIAN PROVIDER, PER SESSION .

4 1 2

m

Using Find Terms and Search by Names offers significant flexibility in locating your query
criteria. Full words, partial words or phrases can be used to locate desired search concepts.

1.
2.

Click the Find Terms pane.
If not already selected, click the Search by Names tab.

To search for a term or phrase using the “contains” criteria, type the full or partial term
in the text box to the right of contains.

Click the Find button.

All terms matching the “contains,” -> Find criteria will be displayed.
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Using Find Terms and Search By Codes in Your Queries

Navigate Terms || [ETRCd | L]

Search by Names | | Search by Codes |
I |

m Select a Coding System -

Select a Coding System
DEMIAGE
DEMIDATE
DEMILANGUAGE
DEMIMARITAL
DEMIRACE
DEMIRELIGION
DEM|SEX
DEMPVITAL
DEMZIPCODE
DSG-NLP

Los 262 S Navigate Terms || [EZRERE | Lk

i P
UMLS Sear lames | | Search by Codes

540 e
I Yo -

In addition to searching by term names, Find Terms also offers the ability to Search by
Codes.

If not already selected, click the Find Terms tabbed pane.

Click the Search by Codes tab.

Select the desired Coding System from the drop down list (e.g., [CD9).
Type in a specific code (e.g., 540).

Click the Find button.

o 1ok W

Any resulting query concept can be dragged into a Group within the Query Tool pane.
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2.1 Usingi2b2

Identifying a Patient Cohort

To illustrate how i2b2 can be used for cohort discovery, let's try a sample scenario. We will
build a query to identify:

Adult Male patients (ages older than 18) diagnosed with Appendicitis during the period
1/1/2010 to the present.

Identify the Diagnosis

Navigate Terms ié!% E= B

Search by Names | | Search by Codes | Query Mame: |
contat h [appendicts Temporal Constraint: | Treat all orouns indecendenthv - |
Any Category =

g E:g’::;;::ﬁ;:’lg;g:ﬁs Dates | Occurs > 0x |Exclude || Dates | Occurs > 0x |Exclude || Dates | Occurs = 0x | Exclude
e N B B B
5] (540.0) Acute appendicitis with generalized peritonitis — —

0] (540.1) Acute appendicitis with peritoneal abscess ad,W

,@ (540.9) Acute appendicitis without mention of Lasiiamies

-] (541) Appendiciti

[ (542) Other appendicitis

- eat Independe - -

@

&5 sHARED
=E Jjacevedo

dropa
term
on here

?m 0Groups  [[ ][ |[Mew Group ][ ][ ]

1. Ifan existing query exists in the Query Tool, click the Clear button to clear the
Query Tool.

2. Click on the Find Terms tab, and seach for Appendicitis.

3. Click and hold on the (541) Appendicitis folder then drag it to Group 1 column of the Query
Tool and drop it once the column turns yellow.

i2b2 User Guide Version 1.0 October 2012 Page 14



-
|2b2 E 3 I'HE UNIVERSITY OF Center for

= = i = & R: h
Infermalics for Integrating Biology & lhe Gedside i C H J_ C AG O Inef:er:::n:g

Refining the Query By Limiting Dates

Query Name: |

Tempaoral Canstraint:

Dates g Occurs = 0x | Exclude g

Constrain Group by Date Range

From: To:

01012010 * [ 10712012 b 4

Let's limit the date range for the Group 1 to only those patients diagnosed during the

current year.

1. Click the Dates Link in the Query Tool -> Group 1 column.

2. Click in the checkbox in the From: date control.

3. Change the From: date to 01/01/2010 (if the To: date is not selected, it will default to
today's date).

4. Click the OK button.

Note: Once a date range has been set, the Dates link will remain underlined (i.e., Dates).

Query Name: |

Temporal Constraint:

Group 1 K
|r Occurs = 0x | Exclude || Dates
reat ndependenthy -

‘,@ (541) Appendicitis H
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Specifying Other Query Criteria (Age Demographics & Gender)

X

Query Name: | |
Temporal Constraint: | Treat all arouns independenthy
Group 3
Dates | Occurs =0x | Exclude Dates Occurs = 0x | Exclude Dates. Occurs = 0x | Exclude
0] (541) Appendicitis IIJ 9 years old Q] Male
10-17 years old
one or none one or
mwco | D | 0 EE | e
these these these
3Grops [ ] |[neweroup [ ][ |

Now let's limit the patient cohort age range to Adult Males

1.

Open the Ontology Subject Areas -> Demographics -> Age concept tree then drag &
drop the 0-9 & 10-17 years old folders into Group 2 of the Query Tool.

Next, click the Exclude link from the Group 2 header.

Notice that the pink relationship message (none of these) that confirms that patients
under age 18 will be excluded.

Now, open the Terminology Subject Areas -> Demographics -> Gender concept tree then
drag & drop the Male gender concept into Group 3 of the Query Tool.
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Next, run the query by clicking on the Run Query button.

printQuery

Run Query

Run Query

Pleasze type a name for the query:
e 2012_,hppendicitis_ﬁdult_m ale@15:54:16

Flease check the query result type(s):

[] Patient set I
[] Encounter set ﬂ
Mumber of patients

[ Gender patient breakdown

[T vital Status patient breakdown -

1. Click the Run Query button from the Query Tool pane.

2. Modify the default, abbreviated name for the query to 2012_Appendicitis_Adult_Male and
leave the @ and the time unedited.

Make sure that the Number of patients checkbox is selected.

4. Click the OK button to execute the query run.

w

Reviewing the Patient Count Results

The Query Status panel shows the result of the query for the aggregate number of
potential patients.

Query Status ]

Finished Query: "2012_Appendicitis_Adult_Male@15:54:16" [13.7 secs]
Compute Time: 9 secs

Number of patients for "2012_Appendicitis_Adult_Male@15:54:16"
patient_count: 111 Obfuscated
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2.2 Refining a Previous Query

Using our previously completed query for Adult Appendicitis patients, let's limit the cohort
to those patients within the same geographic area, as defined by a series of Zip codes.

Navigats Terms || TN RCGl [ [0
E-@ Ontology J= Query Name: [=4 2012_Appendicitis_Ad | |
=& Demographics

-ﬁ»\ge Temporal int: | Treat all arouns indesendenthy - |
&+ Ethnicity

EHE] Gender Datg#| Occurs=0x |Exclude || Dates | Occurs=0x |Exclude | Dates | Occurs > 0x | Exclude
-ELanguage Treat Indecendent - Treat Independent - Treat Indenendent -

&3 Marital Status r
[& Race
Religion
& vital Status
& Zip codes
[]--ﬁ Diagnoses
Workplace
#3 SHARED
5l demo
dropa
term
on here
Print Q 0G
) T RPRET o o
/ B2
- - Query Status =
L 2012_}\6@cit\s_AduIt_MaIe@15 54:16 [10-17-2012] [dema]

1. If an existing query exists in the Query Tool, click the New Query button to clear the
Query Tool.

2. Click and hold the 2012-Dec-Appendicitis_Adult_Male folder in the Previous Queries
pane.

3. Dragand drop the folder in the Query Name: field of the Query Tool pane (highlighted
in yellow).

A brief LOADING status message is displayed, then the criteria from the previously

completed query appears in the Group columns.
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Adding Additional Query Groups

T

Query Mame: | 2012_Appendicitis_Adult_Male@15:54:16 |

Temporal Constraint: | Treat all arouns indesendenth - |
Group 4 |
Dates | Occurs »0x |Exclude || Dates | Occurs = 0x | Exclude || Dates | Occurs = 0x | Exclude
Treat Independenth, hd Treat Independenth, hd Treat Independenth, -

0-9 years old £ Male e
10-17 years old

none one or drop a
of more of term
o | DT [AND |

these on here

1
3 Groups Dl:l

1. To add additional criteria, click the New Group button in the lower right corner of the
Query Tool.

2. A new, empty Group, labeled Group 4 will be displayed and previous query groups will
be moved to the left in the display.
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Notes

This user guide is intended as
a brief introduction to i2b2.

For additional i2b2 detailed
help, click on the HELP link in
the upper right hand corner
of the application. A new
window will appear with
navigational topics in the
upper left hand corner. The
page can also be searched.
From the web browser menu,
choose Edit, Find on this
page..., or use the shortcut
key Cntl+F.

For i2b2 technical help, email:

support@rt.cri.uchicago.edu

[HE UNIVERSITY OF Center for

4 | CHICAGO | mtormatics
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