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Decide what criteria patients must meet to be included in your
research.

Using those criteria, build an i2b2 query.

i2b2 will always deliver a count of DISTINCT patients meeting your
criteria.

If the count looks good, re-run the query and create a PATIENT SET.
Once you have a patient set you can view a wide variety of de-
identified patient data.

If you want to see PHI, MRNs, FFNs, specific locations and
physicians, patient contact information, etc., get your IRB
approved.

Send the i2b2 team your IRB documents and let us know what PHI
you want AND the name of your i2b2 query.

Within a week or so (depending on complexity), we’ll send you
your data.

If you want to further refine your query with data not yet in i2b2,
let us know.

If you think your counts are low, let us know and we’ll investigate.
If you are very knowledgeable about the data in your area of
research and you can’t find what you need, let us know. We need
advice



Training Agenda

What is i2b2 and helpful links
Screen layout, panel features, basic navigation
Ontologies and Concepts

Query building with ontology concepts; grouping
concepts
Query execution, query time-out
e Editing old queries, executing queries again
Run Query — all the options, race, gender
graphs/counts, etc.
Printing Queries
e Advanced Query features —temporal constraints,
occurrence counts, date ranges
e Concept popups —numeric and text constraints on
concepts
What makes a query take more time?
e 12b2 row counts
UAB custom feature for limited data set
downloading

What is i2b2?

12b2 stands for “Informatics for Integrating Biology and
the Bedside”. It is an NIH-funded National Center for
Biomedical Computing based at Partners HealthCare

System. i2b2 was designed primarily for cohort
identification, allowing users to perform an enterprise-
wide search on a de-identified database of health
information to determine the existence of a set of
patients meeting certain inclusion or exclusion criteria.
i2b2 allows you to determine the feasibility of a study

by showing whether or not a viable humber of patients

exist who match your study-specific criteria.

A lot of universities use i2b2. A quick Google search for
“universities using i2b2” will bring up thousands of hits.
12b2 is fairly customizable, so the look and content of
UAB'’s ontologies/concepts might be very different from
other examples you see online at other institutions. At
UAB, i2b2 data is de-identified. Ani2b2 user cannot
retrieve a patient identifier or encounter identifier from
i2b2.

UAB’s I2b2 login page | https://i2b2-uab.hs.uab.edu/webclient/uab i2b2 Helper.php

Should take you straight 1
Blazer ID and Blazer pass:
into another UAB system
authentication, you may
ever see any kind of auth
“Shibboleth” just close ar

UAB CCTS i2b2 https://www.uab.edu/ccts/research-commons/informatics/i2b2

information web site

Shows you and everyone
at UAB. Look for the red
for a link to the UAB i2b2

i2b2’s official web site | https://www.i2b2.org/

They also host a “demo”
database with quick quer
https://www.i2b2.org/we

12b2 community wiki http://community.i2b2.org/wiki/display/dash/i2b2+Dashboard+Home

More nerdy-technical, no

12b2 HELP email i2b2support@uabmc.edu

Have UAB-specific 12b2 q
patient data download/re

ICD10 Browser: http://apps.who.int/classifications/icd10/browse/2016/en#/Q04.6


http://www.partners.org/Services/General/Research/Research-Technology/Informatics-for-Integrating-Biology-and-the-Bedside.aspx
http://www.partners.org/Services/General/Research/Research-Technology/Informatics-for-Integrating-Biology-and-the-Bedside.aspx
https://i2b2-uab.hs.uab.edu/webclient/uab_i2b2_Helper.php
https://www.uab.edu/ccts/research-commons/informatics/i2b2
https://www.i2b2.org/
http://community.i2b2.org/wiki/display/dash/i2b2+Dashboard+Home

12b2 Overview

i2b2 Query/Analysis Tool
' Navigate Terms I m

Project: UAB LDS

User: MATTHEW WYATT

Find Patients | Analysis Tools | Help | Logout
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Previous Queries

1. Navigate Terms - This is where you will locate search concepts using a hierarchical folder structure.

Find Terms -In this pane, you can find search concepts using a representative word, phrase or specific code to
describe the concept

Workplace - This is where you will create personal folders for storing your queries.

Previous Queries -This pane shows a log of previous queries for the current user.

Query Tool -This is your main work area where you will define and refine the criteria for your query.

o vk w

Query Status -You will be able to monitor progress and see results in this pane.



Overview of the Navigate Terms, Workplace, and Previous Queries Panels

i2b2 Query/Analysis Tool
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i2b2 Query/Analysis Tool

Find

Any Category

Optiens for Finding Term= The ontology
or concept

Maximum Mumber of Children to Dj
I Show Hidden Terms

2 Show Synonymous Terms
I Enable Patient Courts
™ use Short Tooltips

2 Show Concept Codes in Tooltips
I Disable Modifiers

hierarchy

|

‘Workplace
Eu\pnnle . )
5 cwiles With a drag from previous

=15 darmian queries, you can save

5 abenz

5 doles queries you might need
Edngun —— .

B quse again - create a query

B8esm library. Rename queries il
B3 fosterau

25 gizelle here with a right-click.
Egongh
EhwangEH
S jenjden You can also drag favorite
E“n

Eﬂahansh

# S jmeinick Options f
EH’I’HHE’

concepts into your folder.

=i You can drag patient sets H
E15 jechach into your folder.
by
i

using the Ontology

name or by specific
concept code

Find Concepts without

Can search by concept

>

Find

i By Create Date
—

Patiert Number

All the queries you’ve run lately. Can change
settings to show many or few.

Can rename queries with a right-click.

Search previous queries
by name




Overview of the Query Tool and Query Results Panels

Query name. Can drag previous queries here to check their results ES
Quiery Marme: | Thres-Pansl Gusry
Temporal Constraint: Treat Incependert
Group 1 Group 2 Group 3
Diates Qoours = 0x Exclude Qoours = 0x Exclude || Dates Qoours = 0x Exclude
* Hypernensive heart disease with heart failure {CD10:111.0) QI Fatient Age = 18 years E *Hearttransplant status (ICD10:794 1)
* Hyperencive heart and chronic kidney disease with heart failure and
stage 1 through stage 4 chronic kidney disease, or unspecified chronic
kidney disease (ICD10:13.0)
* Hyperensive heart and chronic kidney disease with heart failure and
with stage 5 chronic Kidney disease, or end stage renal disease
ACD10:113.2)
[51* Heart failure (1CO1 0150
You can right-click any
concept in a group if you I
need to delete it. ’ ]
Each query group can contain one or
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PATIENTS. |
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i2b2 Ontologies

UAB's i2b2 has a growing set of ontology folders. As you open folders, you’ll see more folders. Eventually, at the
bottom of the folder tree, you'll find ‘leaf’ concepts that cannot be further expanded. We are constantly adding new
types of facts to i2b2 and the ontology is always your guide to what we’ve loaded.

Mavigate Terms H Find |

& 0] Allergies Every institution using

-] CPT Procedures ] )
[&] Diagnoses - 1CD1 0-ICDS-SMOMED i2b2 makes its own
@ DRGs - Inpatient Classification Systems ontology choices. If you

F-E Imrmunizations . .
5] Lab Tests (LOING Ontology] see i2b2 documentation

[5] Medications (Multurn Ontalogy) from other institutions,
[ Microbialogy Tests

5 Patient Defail you’ll notice that their

atient Details

10l Procedures (CD10 PGS Codes) ontologies vary widely

@ Pracedures 1CDA Godes) from each other and
5] Rheumatalogy - Indexes and Scores from UAB's.

@Tumnr Registry (Mew version for 201 6)
#0 visit Details
B[ vital Signs

The ontology usually displays various medical concepts as a set of coding schemes. You've probably heard of some of
these coding schemes; for instance, the category of terms for diagnosis can be described using ICD-9, ICD-10, or
SNOMED codes. Many ontology folders at UAB, such as Procedures, Diagnoses, DRGs, and Lab Tests, use coding
schemes that you might find all over the country:

. Medications: Cerner MULTUM medications codes
. Diagnoses: ICD9, ICD10, and SNOMED codes

. Procedures: CPT, ICD10 PCS, ICD9 codes

. Lab Tests: LOINC codes

Other folders do not have a true hierarchy or a recognizable scheme, such as Immunizations or Microbiology Tests.
There are relatively few distinct concepts in these folders, so it is easier to simply list them in the top folder.

Some folders have an ontology developed here at UAB. The Blood Pressure readings ontology is an example.

=IO Visit Details Those numbers beside the concepts and

=[5 vital Signs
T = fold the DISTINCT patient t fi
E'..Et Blood Pressure Readings - SE7T05 / olders are the patient count Tor

E‘T_I * BP Gualitative or Cther Measures - 8735 that concept/folder.
E‘T.l * Irwasive Blood Pressures - 38419
ﬁ * Monlnvasive Blood Pressures - 567466

-0 ™ B - 556010

-5 * Height and Weight - 586810

-0 ] *\Waist Measurement (o) - 8532

After every data refresh, we recompute
these counts. If you ever run a query on a
single concept and get a different count, the

query is right and we’re probably in the
middle of updating all counts (which can take
several hours).
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i2b2 Ontologies - continued

The ontology simply organizes concepts so that you can build a query that finds all UAB patients who have an association
with those concepts. But the ontology itself does not help i2b2 count patients in any way.

You’ll notice that many concepts will appear in multiple p
“acetaminophen-oxycodone”, you'll see these results:

Havigate Terms | | m |

laces in the ontology trees. For example, if you search for

Search by Names | | Search by Codes |

Cortaining *

acetaminophen-oxycodone

| Medications (Mutum Ontology)

=

* acetaminophen-oxycodone

* acetaminophen-oxycodane

- [0] * acetaminophen-oycodone

* acetaminophen-oxyCODOMNE
* acetaminophen-oxyCODOMNE

* acetaminophen-oxyCODONE

The tooltips on those results will show you that acetaminophen-oxycodone is classified as (1) an analgesic, (2) a central
nervous system agent, and (3) a narcotic analgesic combination. Plus, it has two different description displays.

A different type of example: We put the top 50 lab tests into a separate folder for the convenience of users. But all of
those lab tests also appear in other LOINC folders at normal points in the ontology. It does not matter how you find a
lab test — use the Top 50 folder or the traditional lab folders - the query will get the same count because it is using the

code, not the ontology folder structure.

ALT (Blood) (UABLABS:315870)
appears in two places but note
that the distinct patient count is
the same for both.

sy — -

s 21- 367774
2| * Alburmin (Blood) (UABLABS: 31588d) - 267533
0| * Alkaline Phosphatase - 2541849
0| * ALT (Blood) (UABLARS: 31 5870) - €
2| * AST (Blood) (UABLABS, 3160007 - 25544k

&

N

=5 Laincparts - 520630

{5 Abxbact- 144041
{7 Allergy. - 71832
(5 Blood bank - 400747
';ﬂ Cell markers - flow cytometry - 3345330
=5 Chemistry - 463917

'ﬁl Cardiovascular- 101877

TN ystals & calculi- 11255

(7] Elechokgs - 366312

'j'II Endoctine -
=0 Enzyres - 342681

49191
El'ﬁl Alanine aminotransferase | bld g
“- 0] ALT (Blood) (UABLABS:314870) -

So which one should you search with? Fortunately, it does not matter.

When you drag a concept into a query, it is the concept code (MULTUM:d03431 in the example above) that is used in
the query, not where you found it in the ontology. So no matter which result you drag over, you will still get all patients

with a relationship to that concept code.



Our process: We do our best to load all encounters from the EDW. Once we have all encounters, we load all patients
associated with those encounters, then we load a select subset of medical information for those encounters/patients.

What Kinds of Patient Information is in i2b2?

UAB Encounters - Most of the time, an encounter is a patient visit. But...

e UAB has a lot of different visit types, including lab-only visits and radiology visits. If you ask how many times a
patient has been to UAB, the number can be much larger than expected because of all the visit types we have.

e UAB has both regular financial encounters and something called the ‘documentation’ encounter. Generally, a
patient’s long-term problems (diagnoses) are attached to the documentation encounter while more episodic
diagnoses (like a bout of pneumonia) are attached to financial encounters. Financial encounters have specific
dates but documentation encounters live practically forever. This means that restricting some events/facts to

the same financial encounter might not get the answer you expect.

e Allergies and some invasive procedures are tied to the documentation encounters.

e We load past and future encounters.

Clinical diagnoses — we only load those that are marked as Final, Billing, or Discharge diagnoses.

We have limited procedure codes (ones used for billing purposes) and limited DRG data. These data sets do not go
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very far back in time. (See below.) &) you need to build queries with specific clinical data that we have not loaded

into i2b2, we can still help you. Just send us an email at i2b2support@uabmc.edu

The date ranges and counts for all our fact families (as of 11/21/2016) are below:

Distinct
Fact Family Total Fact Counts Distinct Patients Encounters Earliest Date Latest Date
07/30/2003 11/04/2016
Allergies 1646780 818638 818638 | 16:32:00 06:58:00
05/12/2008 11/01/2016
BMI and Waist Measurements 3782881 562852 3265081 | 21:44:00 04:41:42
05/19/1995 12/22/2016
Clinical Diagnoses 4805169 383643 3055777 | 05:00:00 06:00:00
06/25/2009 11/04/2016
Lab Orders 141875875 529950 2603974 | 17:54:00 05:25:59
04/28/1998 11/02/2016
Home/Discharge Medications 11197426 533216 3014945 | 18:48:00 04:58:27
12/31/1965 09/26/2016
Tumor/Cancer Data 8008157 123917 168448 | 00:00:00 00:00:00
11/22/1965 08/15/4002
Long-Term Problems 2976735 432530 432530 | 00:00:00 00:00:00
02/17/2014 11/01/2016
Procedures 526184 136227 193244 | 00:00:00 00:00:00
01/14/2014 10/28/2016
DRGs 134461 48752 67457 | 14:06:00 16:00:00
Blood Pressure 08/05/2003 11/01/2016
Measurements 48425976 574164 3796029 | 17:00:00 05:25:08
05/18/2008 11/05/2016
Inpatient Medications 36100284 341748 869742 | 14:44:00 05:18:02
08/28/2003 11/01/2016
Height/Weight Measurements 17570643 593767 3784187 | 16:43:00 05:20:49
10/26/2009 12/15/2016
Lab Panels 9677955 453094 2035572 | 17:04:00 19:41:00



mailto:i2b2support@uabmc.edu
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12/01/2003 08/01/2030
Encounter Insurance 11369918 695140 8260259 | 01:19:00 13:30:00
07/26/2008 11/03/2016
Immunizations 203480 101336 168758 | 15:10:00 02:59:30
01/26/2008 11/04/2016
Microbiology Tests 992190 171723 381345 | 15:23:00 03:20:36
06/29/2011 04/23/2013
Less Common Clinlcal Events 296 75 77 | 19:25:00 13:23:00
05/18/2008 10/28/2016
Lab Powerplans 1880573 297420 760454 | 00:00:00 00:00:00




What Kinds of Patient Information is in i2b2? - continued
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When you forget about fact families and just look at facts per year, you can see that most of the data in our EDW (and in

i2b2) is fairly young:

# Facts Calendar Year
47345765 2016
51534937 2015
49700108 2014
47958801 2013
44108483 2012
37569899 2011
15149276 2010

856823 2009

772430 2008

384785 2007

390158 2006

403529 2005

406917 2004

349931 2003

So, if you need to get data from before 2010, just be very aware that the data coverage will be uneven.
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Build Queries by Dragging Concepts to Query Groups

To build a query, you drag a folder of concepts or single concepts into query groups.

But you have to be pretty careful about putting concepts into groups. THESE are important signposts.

i2b2 Query/Analysis Tool

Fine Patients | | Help | Logout

Navigate Terms Find { L]
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I5] Diagnoses - 1CD10-1CD8-ENOMED

I51 DRGs - Inpatient Clagsification Systems
Bl immunizations

[5] Lah Tests (LOINC Ontology)

15 Medications (Multum Ontalogy)

IG5 Microbinlogy Tests

[51 Patient Details

{3 Alcohol Consumption

B[] Alve of Deceased
/5 Ethnie Graup
=5 Gender
] * FEMALE - 1475249
[ MALE - 1175757
517 Unknown - 4701
1 UNKNOWN - 22812
- Bl * UNSPECIFIED - 2024

B[] Living WillPower of Attorney
(] Marital Status

G} Patient Race

| Pregnancy Status

ol Religion

5} Smoking Status

G| Spoken Language

5] State Courty City Zip - 2681843

0} Substance Abuse

Procedures (ICD10 PCS Codes)

551 Administration (procedure) - 10563

&l = Chirapractic (arocedure) - 1
- and

5 = Extracomoreal therapies (nrnueduy/aaa

&1 Imaging (pracedure) - 9372

1+ Measurement and monitoring (procedure) - 697

5l ~ Medical and surgical tarocedure) - 22438

T * hental health (procedure) - 7

51 = Nuclear medicine (arocedure) - 14

5= Obstetrics (pracedure) - 4150

&1+ Ostenpathic (procedure) - 1

51 Other procedures (arocedure) - 776

551+ Physical rehabilitation and diagnosyf audiology (procedure) - 45

G Placement {pracedure) - 335

51~ Radiation therapy (procedure) A2

51 Substance abuse treatment ghierapy) - 651

[51 Procedures 1cD9 Codes)

151 Rheumatolagy - Indexes and feares

[ Tumor Redistry tNew versigh for 2018)

151 visit Details

15 vital Signs

/] * Blood Pressuredeadings - 567705

O]+ BMI - 556010
[/ ~ Height and Weight - 586910
] *Waist Measurement (crm) - 8532

£l Patient Age ’/

Temporal Constraint L

Go
y A
£ |5 Alergies Query Narme: | / ]
7[5 CPT Procedures I'

Dates Ocours = 0% Exelute

Group 2
Dates Oceurs = Exelutle || Dates cours = 0x Exclute

[ = iImaging (procedure) - 9372
5% BMI = 30 keim?
5]* MALE - 1178757

7

/

one or
more of
these

T

dropa
term
on here

Need more groups? As soon as you
drag one concept to group 1, group 2
will enable. As you drag one concept
to group 2, group 3 will enable. After
that, if you need more groups, click
the New Group button and use the
arrow keys beside that button to scroll
left and right. You can delete any
group by clicking the X in the group’s
upper right corner. Blank groups
don’t cause any problems.

y -

1 Group

[14] ! Hew Group |[ 1 |

Show Query Status H Graph Resuils ‘

[

So the query above is almost certainly NOT correct. The user probably wanted everyone who has had an imaging
procedure, with a BMI under 30, and male. BUT, the query above gets everyone who is male OR who has had an
imaging procedure OR has a BMI under 30. The resulting count will be HUGE. So, if you create a query and have only
one query group and you have a lot of concepts in that group, ask yourself “is this correct?” and “is my result count too
large?”

EXERCISE Set 1

You want everybody with sitting diastolic BP > 100, taking aspirin (now or previously), with toenail fungus. How

many query groups do you need?

Same as #1 but you only want MALES. How many query groups?

You want everybody with either lupus or gout (or both) who has had a flu shot some time in their medical history

and who is pregnant. How many query groups?
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Finding Concepts in the Ontologies

If you know the code for the concept, type the code and limit the results to the concept group you want. (Code searches
need to be exact — you will not get all ICD10 codes that start with M if you simply enter M — or you’ll get ‘No Records
Found’.)

Mavigate Terms ‘ ‘ m ‘ [v
Search by Mames | | Search by Codes |

1.4, |
[ Find | fico10 =]

If you do not know the code and only have a description, search by name within the concept group you want (diagnoses
below). You can search by partial words.

Search by Mames | | Search by Codes |

[Storing wih <] When searching by name, you will
Starting with = |Lupus erythematosus

: be much happier with the results if
| Find | [ Diagroses - 1CD10-ICD8-SMOMED ~]

5] Lupus enthermatasus (disorden (SMOMED:200936003) you limit the search to a specific

Q Lupus enthematosus and ervtherna multiforme-like syndrome (disorder) ontology code set.
(SMNOMED:238926009)

Q Lupus enthematosus and enthema multiforme-like syndrame {disorder)

i (ENOMED:238926009)

Q Lupus enthematosus chronicus (disorder) (SMOMED,200937007)

; Q Lupus enthematosus migrans (disarder) (SMNOMED:200933005)

With Name searches, you might enter a search word that has too many matches. Then, you’ll see this warning:

The number of terms that were returned exceeded the maximum number currently set as 200, Please try again with a more specific search orincrease the maximum
number ofterms that can be returned as defined in the options screen.

You can either enter a more specific search string or change the number of results that you’ll accept by clicking the
‘Show Options’ button and changing the maximum number of items to display. Then, click FIND again.

Search by Names
| Containing |z|

| Find | | Diagnoses - 1001 0-ICD8-SMOMED

|myucardial infarction

Options for Finding Terms

Maximurm Mumber of Children to Display:
™ Show Hidden Terms

W Show Synamyrmous Terms

™ Enable Patient Counts

™ Use Shor Tooltips

W Show Coneept Codes in Tooltips

™ Disable Modifiers
=]
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Finding Concepts in the Ontologies — continued

When searching, tool tips tell you where the concept is found in the hierarchy. For example, search for “troponin 1” in
Lab Tests and you’ll get several hits. Which one do you want?

Search by Mames | | Search by Codes |

Containing traponin |
| Find | | Lak Tests (LOING Ortology) |

-] Troponin |

,@ Tropanin | {Blood) (UABLABS: 109553205)
,ﬂ Tropanin | {Blood) (UABLABS: 109553205)

Elﬁ Troponin icardiac | bld-ser-plas

: ;EI Troponin | {Blood) (UABLABS1095432048) - 92276

----- O] swTropanin |

The first one is a Lab Panel, the others are plain labs. Find this out by hovering over each concept.

-] Tropanin |
- B Tennanin | fRlnadh (1 14R] 4AS1N055IIN4
@ LOINC Y UABY Lab Panels - LABPAMEL: 2223953406

Fn. Temammmin i amvalima Dl sme wlaes

—_ . ,
£ Troponin | (Bload) (JABLABS:1 08553205) ‘

O] Traponin | {Bload) (UABLABS: 1 09553205) |

ﬁ Troponin i.cardiac | bld-ser-plas | LOINC Y Laincparts % Chemistry  Cardiovasculary Trapanin i.cardiac | bld-ser-plas

; .q Troponin i.cardiacimass concentration:point in
= 12] Troponin | {Blood) (UABLABS:1
’El P { e time:serum/plasmarquantitative~ UABLAB S 109553205 Troponin [ {(Blood)

f] ecTroponin | (UABLAES:109553205) - UABLABS 108553205

The thing to notice is that a concept can live in many different branches of an ontology. But when you use that concept

in a query, it will count all patients with the concept.

Look at the end of the tooltips — those concept codes tell you what concepts are identical and which are different.
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Executing Queries

Please type a name for the guery:
|Yuu can setthe query name here

Flease checkthe guery result type(s):
I™ Patient set

™ Encounter set

I Mumber of patients

™ Gender patient breakdown
™ vital Status patient breakdown
=

(o] cem |

Once you have your query built, you execute it by clicking the ‘Run Query’ button under the query groups.

This brings up the ‘Run Query’ dialog box. 99% of the time, you just want to see one checkmark — by the ‘Number of
Patients’ choice. (More on the other choices later in this document.) If you click OK, the query starts running.

When it is running, you’ll see ‘Running Query:’ in the Query Status Panel. You’ll also see the ‘Run Query’ button has
become a ‘Cancel Query’ button. (You can cancel the query at any time while it is running.) You’ll also see the query in
the ‘Previous Queries’ panel as INCOMPLETE/PROCESSING/QUEUED’ to indicate that the query is still getting an answer
for you.

Previous Queries

*ChE* Gl -— = [EELE]
esults of * Chr-* Cur-* Cur@?4:59:22 [10-21-2016] [rdale] - INCOMPLETE
rmber of patientsPROCESSING - PROCESSING
0 * Chr* Cur-* Gt . skl
MFEL * Cheane® CoreEnt 401 AN A N-31-700 R Tedalail

| Cancel Query Clear Print Query

=

Sl wuen y ZHAMUS

Running Query: “JHyp-Patie-* Heaf@05:26:14"
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EXERCISE Set 2

4. Hand On: Search for ‘influenza’ but limit the search to immunizations only. How many concepts did i2b2 find?

Mavigate Terms m [l
Search by Mames | | Search by Codes |

Contzining |inf|uenza |
m | Immunizations ﬂ

5. Hands On: How many people 80 years old or older have had some type of Flu vaccine?
6. Hands On: Regarding the query we just ran, how many of those are daily alcohol users?
7. Hands On: Rename the query you just ran to something more meaningful.

rovous ueres | I

EIEE Exercize 3 [11-15-2016] [rdalej]

- =@ Results of Exercise 3 [11-15-2018] [rdalej] - IN
: B4 Number of patientsPROCESSING - PROC
w-fa * isoniazid@12:27:38 [11-11-2016] [rdale]

w-[E * isopiazid@ 22528 111-11-201 6] [rdale]]

wE * isof,.. fename 11-11-2018] [rdalej]
m i *isnl  DEEte 15 [11-11-2016] [rdalej]
o *isol e AL g [19-11-2016] [rdalej]

8. Out loud: How many seconds did the query for #6 take to get an answer? (HINT: Show Query Status tab)
9. Hands On: How could you remove the ‘daily alcohol user’ concept from the last query? (two ways)

10. Hands On: CLEAR your query builder and search for a concept with the name ‘white blood cell’, ANY category. What
do you get back? REMEMBER: Tooltips are your friend.

11. Out loud: How is the result below ever possible? What are those numbers to the side of each concept?

Drates Qoours = 0x Exclude || Dates
-

,ﬁlinﬂuenza virwac quad3yr or alderpresy - 679

,ﬁl influgnza virus wacc 3yr or older, presy - 1606
,ﬁl influgnza virus wvacc age 18 yrarolder- 5
QI influenza virus wacc quad 3 yr ar alder - 39166

Nurmber of patients

39782

For Query "influenza vir v@0O07 . 45:52"




Query Time-Out

If your query is complex, it might take more than 90 seconds. In that case, you'll see a popup with this message: Your
query has timed out and has been rescheduled to run in the background. The results will appear in “Previous Queries”

20

When this happens, in the Previous Queries window, you'll still see INCOMPLETE’ and ‘PROCESSING’

£

= * Che* Cur Curg 4:58:22 [10-31-2016] [rdalej]

{5# mHumber of patientsPROCESSIMNG -

I EE Chr=-* Cu-* Cun@1 41726 [10-31-2016] [rdalE
I_l F&= * mhranc* Corradd 40180 1 1= 2201 R Trdaleil

= Ea. Results of * Chr-* Cur-* Cur@! 4:59:22 [ o NGEEE I

You can log out and return to i2b2 later to check the results. OR, you can wait. You can run other queries as you wait or
you can refresh the ‘Previous Queries’ panel until the query has an answer — you’ll see FINISHED when the answer is

ready.

Previous Queries H Find ‘

=8 EE Hyp-Patie-* Hea@@05:48:22 [10-31-2016] [rdale]]
EH Ej- Results of * Hyp-Patie-* Hea@05:48:22 [10-31-2016] [rdale]]

-@g; Gender patient breakdown for"* Hyp-Patie-* Hea@05:48: 22" Gender patient break

IZZI--EE * Hyp-Patie-* Hea@05:26:14 [10-31-2016] [rdalej]
IZZI--EE * Hyp-Patie-* Hea@! 4:55:20 [10-28-2016] [rdalej]
IZII--EE Three-Panel Guery [10-28-2016] [rdale]]

@3; Race patient breakdown for"* Hyp-Fatie-* Hea@05:48:22"Race patient breakdownF INISHED - FINISHED

“BL Number of patients for " Hyp-Patie-* Hea@05:48:22" Mumber nfpatlentsFINlSHE
do ' et [ SHED

But when your query is FINISHED, how do you see the query’s result? (This also applies if you executed a query
yesterday and want to see its results again today.) Simply find your query in the ‘Previous Queries’ panel and drag the
query folder over to the Query Name box. When you have it in the right place, everything suddenly turns yellow. Let go

and you’ll see your results down in the results window at the bottom right.

e

~ 1 -~

fe:| [+ * Hyp-Patie-~ Heam@is 45

Temporal Constraint: )

Treat Independent!

— . - -
Qg; Numberofpatlems for" ’Hyp Patie-~ Hea@US 45:22" Numbe

-8 Gender patient braakdamwn far " Hyp-P atie-~ Hea@05:48:22"
\!:g; Race patient breakdown for"* Hyp-Patie-* Hea@@05:48:22"Race patient breakdo
I [ * Hyp-Patie-* Hea@05 26:1 4 [10-31-201 6] [rdalej] hd

Dates Occurs = 0x Exclude || Dates

Group 2
Ocours = Ox Exclude || Dates

[ Three-Panel Query [10-28-2016] [rdalej]
[ * Other plasticg@11:09:35 [10-28-2016] [rdale]]
m-FE * alloron tn am@NT - TT0A M 1-3A-201 Al rdalail

B-ER = Hyp-Patie-* Heag@! 4 5520 [1 0-26-201 8] [rdale] ‘

If you ever want to give your query more time before time-out, click the ‘Show Options’ button in the query panel and

-

increase the number of seconds you’re willing to wait. Any changes you make will be remembered until you log out.
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Query Tool

Treat all groups independeril

Group 1 Group 2 Group 3

Trest Independently ¥ Treat Independertly * Treat Independently ¥

Query Tool Options

Maximum Time to Wait for XML Response {in seconds); |90

(] oo J¥

Editing/Altering Queries

When you drag a previous query into the ‘Query Tool’ panel, you can change it in any way you want — remove individual
concepts (with a right-click delete), remove entire query groups (by clicking the X in the upper right corner of the group),
add more groups, etc.

When you execute the query again, i2b2 creates a new version of the query, without in any way changing the previous
query, and that new version goes into your ‘Previous Queries’ list. 12b2 remembers everything you do — no queries are
deleted/updated when you edit old queries.

Run Query Options
Sometimes you want a little more than just a distinct patient count. This list can change but currently it includes...
Run Query

Flease type a name far the gquery:
|‘r‘0ur Query Mame Goes Here

Flease check the query result typels):

™ Patient set

™ Encounter set

v Number of patients

r Gender patient breakdown

I vital Status patient hreakdown
— o

|»

-

014 | Cancel ||

e Patient Set: Tells i2b2 to remember all the patients that match your query conditions. This patient set can be
used to get partial or full patient details (if you have an IRB that allows this) for you and your research partners.

e Encounter Set: Same as patient set but i2b2 will remember all the financial encounters for all the patients that
match your query conditions.

Number of Patients: what we normally want.

e Gender Patient Breakdown: i2b2 will produce a simple graph and counts by gender
Vital Status Patient Breakdown: i2b2 will produce a simple graph and counts for patients by living/deceased
count. (This information is not 100% accurate since patients may have passed away elsewhere and UAB has no
way to know this.)

e Race Patient Breakdown: i2b2 will produce a simple graph and counts by race

e Breakdowns normally appear in the Graph Results tab and in the Show Query Status tab, as shown here:



Show Query Statu

= Show Query Status iph Results |
- o AL T —
2 * UNSPECIFIED: 0
E: Race patient breakdown for ** Acquired hemo@08:04:37"
H W Gender J * Arnerican Indian or Alaska Native: 0
H . o *Asian: B
e | * Black or African American: 115
Moy, ey 2 * Decline/Refuse: 5

- *Hispanic or Latino: 4
* = Multiple: 29

22
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EXERCISE Set 3

12. Hands On: CLEAR your query building window. Now, say you can’t remember the answer for the ‘daily
alcohol/flu/80+yo’ query above. How can you see your previous answer without building and executing that query
again? (HINT: Previous Queries -> Query Tool)

a. With that query back, do a search through MICROBIOLOGY concepts (find by name) for ‘bal/bronch wash
colony’. How many concepts were found?

b. Now you want to modify the query to only count patients who have also had a bronch wash (in addition to
all the other conditions in that query). How can you add that new condition? (HINT: Is there a button to
add a new query group panel?)

Navigate Terms | | m | [l
Search by hames | | Search by Codes |

Containing hd balbronch wash
m | Microbiclogy Tests ﬂ

- 0] BAUBronch Wash Colony Count Culture

13. Hands On: CLEAR your query building window. Do a search in Diagnoses only for the disease ‘acquired hemolytic
anemia’. (Containing is fine for this search.)

Search by Mames | | Search by Codes |

Containing - acquired hemalytic anemia
| Find | | Disgroses - ICDM0-ICDS-SNOMED. = |

{3 * Acguired hemalytic anemia (ICD10:059)
ﬁ *Acquired hemolytic anemia, unspecified (GO 0:DAY.9)

..... Ql

ﬁl * Cther acquired hemahkdic anemias CD10:0E9.8)
a. Drag the first folder in the search results to the query window.

How many patients have this? Do you trust the number beside the folder? How could you validate it?
c. What s the breakdown by gender and by race for this problem? (Look at both Show Query Status and
Graph Results)
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Printing Queries

When you execute a query, you can ask for a printable, English-language version. To do this, click the Printer icon in the

D

upper right of the query results panel

Show Query status | | [EETT |

i\

Number of patients

9

For Query "Toenail-Aspirin-HiDiastol-Males"

This will bring up a window with all the query details — every group and concept is described. At the bottom of the
window, you'll see how long the query took to execute and the answers you received. Use your browser’s print features

to produce hard copies of your query.

Query Name: Your Query Name Goes Here

Temporal Constraint: Treat all groups independently

Group 1
Date From: none Date To: none Excluded? falze Occurs Xtimes: =0 Relevance %: 100 Temporal Constraint: Trest Thls prlnt W|ndOW has a Couple Of
Independerily .
: quirks:
Concept/Term Other Information
Diagnoses \ Certain infectious and parasiic dizeases
[a00-b99) \ Mycoses (b35-b49) \ Dermatophytosis | * Dermatophytic onychia (IC0D10:B35.1) 1 H
B ycoses ! It will not display the
Groun 2 breakdown graphs,
Inl;aetpzlf;:rrzll; none Date To: none Excluded? false Occurs Xtimes: =0 Relevance %: 100 Temporal Constraint: Trest Only the Cou ntS.
ConceptTerm Other Information Th |S Wl ndOW |S
MedicationsMultumianalgesicsiaspirint * gspirin
completely
Group 3

Date From: none Date To: none Excluded? falze Occurs Xtimes: =0 Relevance %: 100 Temporal Constraint: Treat I nd_ependent Of I2 b2 !
so if you leave it open,

i2b2 does not know. If
you click the print
button several times

Other Information

Pressure - Sitting fmimHy GT: 100 mmHgy

Group 4

Date From: none Date To: none Excluded? falze Occurs Xtimes: =0 Relevance %: 100 Temporal Constraint: Trest

Incdependert! H H
P-at ‘ Concept/Term Other Information for dlffe rent q uerles’
Demographics \ Gender 1\ MALE *MALE the WIndOW doeS not
Finished Query: "Your Query Name Goes Here" [63.5 sed Clear ItS preVIOUS
Cosmpute Tine: 52 secs contents - it just adds
Nu;r;l:tl;;tofcgzifagts for " Your Query Name Goes Here" more Content at the
Gender patient brealcdown for " Your Query Name Goes Here" bOttoml So, beSt
*FEMALE: 0
*MATE: 9
*TNENCOWHN: 0
* Unkenown: 0

* UNSPECIFIED: 0

Vital Status patient breakdown for " Your Query Name Goes Here"
* Alive: 9
*Deceased 0

Race patient breakdown for " Your Query IName Goes Here"
* American Indian or Alaska Native: 0
* bsian; 0
* Black or Aftican American; 3
* Drecline/Fefiize: 0
* Hispanic or Latino: 0
* Mfultiple: O
* Mative Hawanan/Cther Pacific Islander: 0 -
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Advanced Query Options

Temporal Constraints

e When set to ‘Treat all groups independently’, the patients will have facts that occur at any time in their history.
The particular encounters on which facts hang is not considered or matched up. This is the default.

® When set to ‘Selected groups occur in the same financial encounter’, all the patient facts across all groups must
be on the same financial encounter. This is more restrictive and will result in a lower result count. An example
might be that you only want patients who took a particular medication and who had a specific lab result during
the same hospital stay.

e Define sequence of Events: This option is complex and allows you to set up a sequence of facts and order them
as you please, even letting you specify the number of days between various facts.

Query Tool

Query Name: [ * Hyp-Patie-* Hea@05:26:14

Temporal Constraint: [ L ——— e ——TrEat INdependertly m
I Treat all groups independertly N
Seh?cted groups occur in the same financial encounter H Dates ey—— E
- ine sequence of Events - -
E*vaertensive heart disease with heart failure 5 Patient Age = 18 years E*Heamransplant status (ICD10:294 1)

aco1o:11.0

ﬁ * Hyperensive heart and chronic kidney disease with
heart failure and stage 1 through stage 4 chronic kidney
dizease, orunspecified chronic kidney disease
1cD1o: 3.0

ﬁ * Hyperensive heart and chronic kidney disease with
heart failure and with stage 5 chronic kidney disease, ar
end stage renal disease (CD10013.2)

E *Heart failure (ICO10:150)

Exclude || Dates | Qoours = 0x Exclude ”O CC u rs N tl m es” 0 pt|0 n

Dccurs in Same Encounter
E *Hearttransplant status (C010:294.1)

You can specify that a patient should be counted only if they have X

Constrain Group by Number of Occurances
distinct occurrences of something. Here, ‘distinct occurrences’ means

Event(s) within the group occur more than |1~ | times.

; i2b2 will count the distinct patient/encounter/provider/start date
iz I| cancat | combinations for concepts you have put into the query group.

3 e

:

[

7

8

a
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Advanced Query Options — continued

Limiting a Query Group to a specific date range

Query Tool Note: for some reason,
——— the default FROM date
ini2b2is 12/01/1979.
T MReTert 2 This is just a random
date and does not

Once you set one or
both dates and click OK,
the word Dates will be

Group 1

w Qcours = Ox
e ety

E *Hearttransplant status (CD10:294.1)

underlined here. That’s

indicate the age of our
oldest data. UAB does
not have any significant
data that goes back that

o]l e | far.
Il |

Every query group has a Dates popup in the upper left corner. Click that to get a date range dialog box. To set a FROM

the only visual cue that
dates are constraining a

query group.

From:

@ [rzoitere || |

date, check the box and supply that date. The same applies to the TO date.

You do not have to supply both dates. For example, to get any facts we have before 01/01/2012, just enter that as the
TO date and leave the FROM date unchecked. Or to get all data from 06/01/2015 forward to today, just enter that as
the FROM date and leave the TO date unchecked.

The date you set for the group applies to all facts within that group. If you need different date ranges for different facts,
you have to put those facts into their own groups, not the same group.

& Dates you enter are treated as MIDNIGHT on that date. So if you want all the vaccines given on a single date, you
won’t get the right answer if you put the same date in both the FROM and TO boxes. Instead, put something like
06/01/2015 in the FROM box and 06/02/2015 in the TO box to get a true count for a 24-hour period.

EXERCISE Set 4

14. Hands On: How many patients have had a flu shot and a bronch wash in the same encounter? (Can you use a
previous query to do this quickly?)

15. Hands On: How many patients have had a flu shot and a bronch wash in the same encounter in all of 20157 That is,
1/1/2015 through 12/31/2015? (Dates on one panel vs. all panels?)

16. Out loud: How could you email someone all the details of this query and its results? (HINT: Print Query button)

17. Out loud: What can you say about this query panel?

Dates Occurs = Ox Exclude r

-

‘ﬁlhepatitisﬁ«adultvaccine H
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Concept Pop-Ups

Many concepts have either numeric of text values. For example, lab results will often have a numeric result; a vital sign
like BMI will have an associated value; medications have doseage, form, frequency, etc.

I12b2 allows you to query for specific values like these when you first drag a concept to a query group. You'll see a
‘Choose value’ dialog box when the drag is completed. And, you are much more likely to see a popup when you drag a
leaf concept instead of a folder.

In any case, for text or numeric results, when the popup appears, you can

e Click the ‘No Value’ radio button to say that you don’t care what the value is — you only care about the existence
of the concept in association with a set of patients.
Select a single value by clicking that value and clicking OK.

e Select multiple values by holding down the SHIFT key as you click each value you want to include.

Group 1 Group 2

Group 1 Group 2

A Treat Independerntly v

51+ BMI - 556010

Treat Independertly -

Treat Independently v Trest independently v Treat
B~ aspirin - 132378

Cheose value of BMI Range (TestBMI)
Cheoese value of Medication Infermatien (Test:MULTUM:d00170)
Searches by Labvalues can be constrained by the highflow flag set by the perfarming

Searches by Lab values can be constrained by the highilow flag set by the performing Jahoratary, or by the values themseles.

labaratony, or by the values themsefres

Please select operator:
© No Value © Novalue [0

e © 5y vaue | LESS THAM (%) =]
Please enter a value:
325ma,Tab,Oral (12.54%)
81 mg;= 1 tah(s),Tab - EG,Oral (7.27%)
81 mg =1 tah(s).Tab - EC,0ral (6.07%) Units = [kgim2 =
=]
Group 1 Group 2
Dates Occurs = O« Exclud
Treat Independertly
Choose value of RBC (Blood) (VABLABS:317212) (Test:UABLABS:317212) Q +* IjLItEIStEI’IdE - Cln & o A A . |ntE I'"."EI| Dall,!ll,
Searthes nyLanvalusIsa;anr:::sr;nnnrsgLa::;gﬁ;zeﬁn;g[:ﬁ;v:::g set bythe perfarming I:Stlj::ll {541 %:I"I "5 Delete e real Dall'g.-',
U (21.31%)","Cap; O SetValue..  Btd); (9.37%)")
= -
& Byvalue
Please enter a value:

Units = [ gagregfin ~
=]

Once you make a selection, you'll see your choices in the query group. If you made a mistake, right-click the concept in
the query group and choose ‘Set Value...
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EXERCISE Set 5

18. Hands On: Clear the query builder. Alkaline Phosphatase is one of UAB'’s top 50 most-ordered labs. How many

people have a result of < 25 for this test?

@ DRGs - Inpatient Classification Systems

51 Immunizations

EI@ Lah Tests (LOING Ontalogy)

=15l 50 MostOrdered UAB Lab Tests

0] * AGAP (Blood) (UABLABS:315828) - 367774

-2 * Albumin (Blood) (UABLABS:315834) - 257533
- 0] * Alkaline Phosphatase - 2541849

-2 * ALT (Blood) (UABLABS:3156870) - 249191

-2 * AST (Blood) (UABLABS:316000) - 259446

0] * AUTOVALIDATED - 299963

12| * Basophils (Blood) (UABLABS:316022) - 316300
2] * Bicarbonate (Blood) (UABLABS:316582) - 367819
- 12| * Bili Total (Blood) (UABLABS:316050) - 270287

19. Hands On: Now change the query to get everybody with that lab, regardless of result value. (Right-click and set

20.

21.
22.

23.
24,

value to what?)

Hands on: How many people have a Troponin | lab test — any result for the lab test- along with Angina NOS (ICD10
120.9), treating each concept independently? (NO need to execute yet.)

Search by Mames | | Search by Codes |

Containing + troponin |
N [ Lab Tests (LOMC Ontology) =]

Search by Mames | | Search by Codes

120.9

e IED =

0] Troponin |

-] Traponin | (Blood) (UABLABS:109553205)
5| Tropanin | (Blood) (UABLABS:1 09553205)
=HE Troponin i cardiac | bld-ser-plas

----- ] Troponin | (Blood) (UABLABS:109553205) - 92276
0 wTropaonin |

ﬁ *Angina nos {C010:120.9)

ﬁ *Angina pectoris, unspecified (CO010:120.9)
ﬁ *Anginal syndrome (CD10:12009)

ﬁ * Cardiac angina ((CD10:120.9)

Hands On: Set the Troponin level to get those with a lab result of 5 or greater and run the query. (HINT: right-click)

Hands On: Get the number of patients taking medication ‘isoniazid’ and medication ‘pyrazinamide’ on the same

encounter. You don’t care about the medication details like format, frequency, dosage, etc.

a. Of the three isoniazid medications, does it matter which one you choose?

Hands On: How many patients are taking isoniazid or pyrazinamide or both over the last six months?

Hands On: Get a count of all patients who are taking isoniazid BU T NOT pyrazinamide on the same encounter (last

six months).



What can make a query take more than 90 seconds to execute?

Queries that use concept folders instead of individual concepts

The more groups your query has, the longer it will take

Date ranges on groups increase query complexity

Asking for gender, race, and other breakdowns in your query results, especially if your query’s patient
count is large

Limiting concepts by value — numeric or text

Temporal constraints aside from ‘treat all groups independently’

Asking for a patient set and/or encounter set adds more time, especially if the query’s patient count is
large

29
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UAB Custom Features

I12b2 allows research institutions to build custom features called plugins. The list of plugins available to you can be found
by clicking ‘Analysis Tools’ in the top right menu.

I12b2 always comes up in ‘Find Patients’ mode to let you
build queries quickly. If you use any Analysis Tool but

Find Patients | Ana Tools | He'n'| Logout

later want to return to query building, just click ‘Find

Patients’ in the top right menu.

(vl

- |

Now the right half of the i2b2 window will clear. The UAB plugin should be at the top of the list of plugins in the bottom
right corner. Click that plugin button to see the UAB Self-Service Limited Data Set Download plugin.

I}
m

= I cormions s oo e |

Self-Service Limited =/ INFORMATICS ’-
DataSetDownioad " INSTITUTE gg) C C T s

Center for Clinical and Translational Science

 Prugn viewer |

i}

« Patient sets in the dropdown list below belong to you. Onfy patient sets cantaining 500 or fewer
distinct patients are available for downlozd on this page. If your patient set is larger than 500 distinct
patients. you should contact the i202 team for assistance:

© IMPORTANT. With each downlozd, you acknowledge that you have read and understood the terms and
conditions of receiving acress to Limited Data Set (LDS) from the UAB i202 system. This agreement

’ applies for 35 long as you retain the LDS

* NEED HELP?: Click here to email the 1202 team at UAB
Select a Fact Group for Download

[--Select a Cage Famiy-- =] T I'want patient counts by concept, not all details

Information Recorded with this Download

Displaying your mast recently recorded project information; you may aier this information for each

ciownioz request
“Title of Research Project “Description of the Research Project
carsons isisis dogs and cats

List Blazer IDs of Others Who Will View/Use This Data | comma separated )

“Select One Data Set

Only completed queries that retum patient seis with 500 of fewer distinct pefients are listed below
Mosi recent sied first

[~Select a Patient Set- =l

N Suomit
L Z e
Lo Cstvew =] Gt AL

Patient Data Dosniaoxd and Conslaion Fieuest
n plugin ke

i fram a quans patend et

Lol Lejle

Clearing a plugin’s form: Many plugins don’t have clear buttons. You can quickly reset the plugin by clicking its button again (in the
plugins tab).

This UAB plugin lets you download specific types of data for patient sets that you have created.



Run O_uery

Flease type a name for the queny:
|Y0ur Gluery Mame Goes Here
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Fleas result type(s):
Vi "
Patient set
I~ Ent

M Murnber of patients
I Gender patient breakdown
I vital Status patient breakdown J

-
= -
|4lcancel ‘

To create a patient set when you run a query, you
should click ‘Patient Set’ in the ‘Run Query’ dialog box,
before you click OK. This tells i2b2 to remember all
the patients that match your query conditions. This
patient set can be used to get partial or full patient
details (if you have an IRB that allows this) for you and
your research partners.

UAB Custom Features - continued

Only patient sets containing 500 or fewer distinct patients are available for download. If your patient set is larger than
500 distinct patients, you should contact the i2b2 team for assistance. There is an email link on the top of this page for
this situation (and for any other questions you might have about getting data). IMPORTANT: With each download, you
acknowledge that you have read and understood the terms and conditions of receiving access to Limited Data Set (LDS)
from the UAB i2b2 system. This agreement applies for as long as you retain the LDS.

Patient Data Download and Consultation Reguest |

%/ INFORMATICS

Self-Service Limited
"2 INSTITUTE

Data Set Download

* Patient sets in the dropdown list below beleng to you. Only patient sets containing 500 or fewer
distinct patients are available for download on this page. If your patient set is larger than 500 distinct
patients, you should contact the 1202 team for assistance

* IMPORTANT: With each download, you acknowledge that you have read and understood the terms and
conditions of receiving access to Limited Data Set (LDS) from the UAB 1202 system. This agreement
applies for as long as you retain the LDS.

# NEED HELP?: Click here to email the i2h2 team at UAB

Select a Fact Group for Download

—-Select a Code Family-- | ™ I want patient counts by concept, not all details

Infermation Recorded with this Download

Dispiaying your most recently recorded project information; you may alfer this Informaiion for each

downiosd request
*Title of Research Project *Description of the Research Project

I Carsons isisis dogs and cats

List Blazer IDs of Others Whe Will View/Use This Data { comma separated )

*Select One Data Set

Only completed queries that refurn paiient sets with 500 or fewer disiingt patienis are lisied below
Most recent listed firsi.

%/ CCTS

Center for Clinical and Translational Science

[--5elect a Patient Set-

You patient sets appear in this dropdown, with the most
recently created first. You'll see the query name, the patient
count, and the date the set was created. You won’t see
patient sets with more than 500 distinct patients.

You can download one set of data
at atime. We do this because the
amount of data for even a small
number of patients is quite large
(and some researchers want
medications but not vitals, for
example).

You can choose to get aggregate
counts instead of all patient details.
You will get ALL patient concepts,
not just the ones you put into your
query.

You must supply your research project’s title
and description.

You must supply the Blazer IDs of all people
with whom you will share this data. If you
will not be sharing this data with anyone
else. this list can be left blank.



32

UAB Custom Features - continued

When you click Submit, your data download begins. If the amount of data is large it might take 2-3 minutes but most
downloads will take less time.

When the download completes and you extract the zipped data, you’ll notice that the data is pipe delimited and in a
form that can be loaded into Excel for further analysis. In these data sets, you’ll see a special patient identifier and/or a
special encounter identifier which is NOT any UAB identifier you can make use of anywhere else (that is, these are not
MRNs, FFNs, or any other key). If you download several sets of data for a patient set, the patient numbers in each set
WILL correlate, so you can match patient diagnoses to patient labs using these special patient/encounter IDs.

Below you see a detailed data download of patient problems on the left and aggregate counts for the same data on the
right.

| ib2DataDownload - Notepad M= ‘

File Edit Format Yiew Help

Fepe] £ 1- Notepad =[of x|
Patient |pate|code|concept DESCMptWDn\En(Dunth‘ File Edit Format Wiew Help

2106157 | 22-APR-13 | ICDO:692. 9| Eczema. | 1236631 o] 5
2106157) 05-Nov-13| 1C09:238. 1] Angipb astama] 1236631 Distinct patient count|concept pescriprion|concept j
2106167 |22-APR-13|ICDG:530. 81| Raf Tux|1236631 ZMMDrl:ﬂd obesity| SNOMED: 238136002

2106167 20-MAR-14 | TCDO:225.4 | BENIGN NEOPLASM OF SPINAL MENTNGES|1236631
2106157|22-APR-13|1CD:238. 1| Hemangioger f cytoma| 1236631

2106167 |14-MAR-14 | ICDO:171.5|Cancer of abdaminal wall]1236631

2106167 |18-1UN-12 | 1CDO:225.4 [ BENIGN NEOPLASM OF SPTNAL MENTNGES|1236631
2106157] 07-MAY-13|1CDO:238. 1| Angioblastoma| 1236631

2106167|22-APR-13 | 1CDO:632. 0| ECzema. | 1236631

1406889 27-Now-12 : Egztlooswypertensmn

[1406889] 27-Nov-12 : LICvA (cerebral 1nfar-ctmn)\4375325
1406885 27-NOV-12| 1CDO:437. z\cerebra'\ aneurysm|4375326

1406889 27-Nov—12| ICDO: 285. 5| Anemia|4375326

[1406889] 27-NOV-12| IC09:205. 10| CML (chronic mye] i leukemia)|4375326
1406880 27-NOV-12| ICDO: 252 DolHyperpxrathyrmdw;m{fz?ﬁz

1406889 27-Nov-12| 1CDO: 585. 6| ESRD on hemudwa]yswslAS?SSZﬁ

1406889 27-NOV-12| SNOMED : 38341003 | Hypertensigh

1406880 27-NOV-12| ICDO:434 . 91 |CvA _(cCerebral infarcrtion)|4375326
1406889 27-NOV—12| ICDO: 997. 91 | HYRERTENSTON|4375326

2320502 05-FEB-13|1CD9:205. 10| CML (chronic myelofd Teukemia) 4649707
2329502 | 05-FEB-13 | 1CDO0:620.2 [ovarian cyst[4649707

2447385 |10-1UN-14 | ICDO: 780. 57| Cantral 51eep apnaa] 6838559

24473811 10-1UN-14 | SNOUED : 76275009 | Obstruct fve STeep apnea] 6838659
24472385 |14-NOV-13 | 1CDO:780. 57|Cantral_sleep apnea|&s

Disease dus o Rhinoyirus| SNOWED ;41346002
Mucositis due to antineoplastic therapy[ICDo:528.01
Clrrant smofer | 1009:305 1
Allergic rhwnwtws\ICDB 477.
acquired panc ytnpanwaISNOMED 5876000
NSgnt Swebte[FD
| Anamia | SNOMED: 271737000
oL ¢chronic nyelid Tedkania)|1¢00:205. 10
Bundle branch block, right|Cpd:
atrial tachycardia|icpo:
Sauamous Call Car cinoma of Skwn of other and Unspecified Parts of Face|ICD9:173.32
Hydrocephalus | SNOMED :230745
|GIST - Gastrointestinal S(rnmaW Tumor | SNOMED 1420120006
ankle swelling|1c05:718.07
scleroderma. . [1c00:710.1
uterine Fibroid|Ino:566
secondary hyparpsrathyru1dwsm (of renal origin)|IcD9:588. €1
epression| I
\Anemwa\lcoa zss 9
Leukenia, chronic monocytic|1cpo:206.10
\aenwgn fiypertens ion | SNOMED: 1072 5009
pain sgndr‘ume, chronic|Icod:
Trophoblastic disease] SNOMED:416402001

FEWNEEEEPEPENE MR N ®

2447385 |14-NOV-13 | ICD9:327. 11 |Controlled idiopathic hypersumma with long sleep|(z|past hisc f Swenep 416645007
2447385 |14 -NOV-13 | SNOMED : 233604007 | Pneumoni a| 6838659 D?ibgtli ngﬁhﬁ'npﬁ{ﬁﬁshgﬁ‘@ 1270130
2447285 | 25-n0V-13 | ICDB:205. 10| cL_(chronic myeloid leukemia)| 6828550 perglycan a| SNOMED 30324007

e Ragtal 8115 | SuoMED 8064 5004

2447385 |12 -MAR-15 | SNOMED : 238136002 [Morbid obesity| 6838659

2447385 | O1_JAN-00 | SNOMED 162307003 | Throat it scombort | 6838650

2447285 | 01-JAN-00| SNOMED : ZZSSBSODB\GAS(rDESDphaEeaT reflux disease| 6838650
2447385 | 01-1AN-00| SNOMED : 56713002 | DysFunction of eustachian tube|8838659
68290 24 -JUN-14 | SNOMED: 92818009 | Chronic myeloid Teukemia|7919211

1860053 |12-JuN-12|1cD0: 530 81| Acid reflux]o126300

1869953 [12-1UN-12|I€D9:338. 29|Chronic pain|9126390

1869953 | 01-JAN-10|ICD9:787.02|Chranic nausea| 9126350

18600532 [12-1UN-12|ICD8:205.10|cML (chronic myelocytic leukemia)|s126300
(1869953 |12-IUN-12 | SNOMED 195967001 [ Asthma | 9126390

1869953 |12-IUN-12|ICD9:416.0|Essential pulmonary hypertension| 9126390
18600532 [12-1Un-12|ICD0:428. 0 Acute CHF (congestive heart failure)|a126290
633007 | 31-AUG-12 | ICD@:275. 00| HypogammagTobuTinemia. . 1817049

6330097 | 2B-FEB- 12\PROBLEM UNKNOWNILDW hack pa1n|1817049

632007 | 28-FEB-12 | ICDO:401. 0| HTN|1

633007 | 28- :55-12\1@9:204 10|cLL ((hrum( Tymphocytic Teukemia)|181704%9
633007 | 22-0CT-12| ICD9: 786, 2| Chranic cough| 1817049

632007 |22-0CT-12| ICDG:403. 50| Asthma | 181704

633007 |19-5EP-12 | ICDG:V5E. 61 |Long-Term (Current) use of anticoagulants|1817049
6330097 | 2B-FEB- 12\ICD9:414 00|CAD, (coronary artery odisease)|1817049

633007 [20-MAR-14 | ICDO: 280, 0] Anemia due 1o iron deficiancy|1817040

633007 |22- ocT-lz\sNoMED 427354000| Exacerbation of persistent asthma|l817049
633007 |15-MAY-15|SNOMED 416833005 |Closed fracture disTocation of joint of shou
632007 |11-FEB-15 | SHOMED 1414916001 |obes i1y| 1817040

633007 |13-FEB-15 | SHOMED : 9281800%| chronic myeloid Teukemia|181704%

633007 |11-Nov-14 | IMG 1329430 |Mouth ulcers | 1817048

632007 |22-0CT-12| ICDO:403. 00| Asthma | 1817040

633007 | 31-AUG-12 | ICD@:279. 00| HypogammaglobuTinemia. . | 1817049

633007 | 28-FEB-12 | PROBLEM :UNKNOWN| Low hack pain|1817049

632007 |28-FEB-12 | ICDG:401. 8| HTN| 1817048

primary malignant neoplasm of small intestine|sNoMED: 24048009
Hypercalcemia|1C09:275.4
Greater ccuchan(erwc burswmshcne 726.5

Change Tn bowel hshwtg | ICpa: 787, 99

Hand—foot syndrome in sickle cell anemial snomep:371104006

Hypokalemi 2] SNOMED ;43330604

CvA — cerebrovascular accident | SNOMED: 230690007

fiearing 10Ss|SNOMED 115188001

chronic gouty ar(hrw(ws\xcua 274,10

permatosis NOS|ICDY

septic shock| 1Cp9:038,

medicarion mnnwtnrwng|gmomzn 205170001

Elevated ck|1cD9

Renal disease] SNOMED 50708001

COPD|SNOMED:13645005

Female stress incontinence| 1CDO:625.

Increased frequency of headaches\Icne 784.0

History of peptic ulcer disease|Ino:BI0826

Febrile neutropenta| SNOMED:405089005

wodule of scrotum|Icpo:

Nausea | SHOMED: o av00r

seranegative anthricds] suouco 309112000

DM /0 complication Type IT|1CD9:250.

Benign neoplasm of rectum| SNOWED: 358800

Divefticulosis| SNoMED: 31113003

multipla_myeloma

Bilateral ydrnnephrusws\rcne 591 AJ:J
»

NEFPPEFSROFPF RS PNEE PR NN NP W R E W

<l

4%1

EXERCISE Set 6

25. Out loud: For the result of any of the last few queries, how could you get a list of all the medications (with counts by
distinct patient) being taken by the patients in that query group, without all sorts of patient details that you do not
want.

26. Hands On: For the result of any query above, how could you get all their diagnoses? Do it!

27. Hands On: Take the result of any query above and get all their immunizations.
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Sequence of Events Queries in i2b2

Example: From the set of all patients with a LDL level over 100, who are subsequently put on certain statins, how many
go on to have heart attacks? You want those with an LDL lab result who are put on the statin drug at least 90 days later
or more and then have a heart attack over a year after the start of taking the statin.

This kind of query involves

1. The ‘Population in which events occur’ - A starting pool of patients that meet a set of i2b2 conditions
® The starting pool is optional — if you want the starting pool to be all patients in the entire i2b2 database, you
don’t have to do anything further. (This is probably what you want to do.)
e The starting pool can be as complex as any imaginable i2b2 query — you are not limited to something simple.
2.  One or more discrete events that occur within that starting pool of patients
® You can have as many events as you want. 12b2 will initially give you slots for two events but you can get more
than two with a button click.
® You don’t have to create the events in any particular order but it might help you to define event 1 as the first
thing that happens and event 2 as the second thing, etc.
3. The sequence in which all your events should occur and the amount of time between each event in the sequence.

For the example above,

1. Set the temporal constraint to ‘Define sequence of events’

Query Tool

Query Narme; |

Temporal Canstraint: Defing zeguence of Events

Treat Independently

In our example:
Event 1: High LDL result
Event 2: Starts taking statin drug

Event 3: Heart attack

d ame financial encounter
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2. Inthe event dropdown, select Event 1

- |
Query Marne: |

Temporal Constraint: | Define sequence of Everts

Populstion in which events occur

| E
W&rﬂs OCCUr =
Ewert 1 M F
i xclude || Dates Qcours = Ox Exclude || Date
Ewent 2

Treat Independently Tr
Define arder of events H H

3. Find the LDL lab test you want, drag it to group 1, and set the value

Choose value of LDL (Blood) (VABLABS:316868) (Test: UABLABS:316868)

Below, yvou can use specific values to limitthe search results for this padicular concept OR you
can select ‘Mo Value'to indicate you want all possible values for this concept.

Flease select operator:

Mo value
| GREATER THAN (=) |

* By value
FPlease enter a value:

|1 o

Lnits = | rrgidL
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4. Now, select ‘Event 2’ from the event dropdown

Temporal Constraint: |

| Ewerit 1

I
Populstion in which events occur ]
cxclude || Dates | L0

Treat Independertly -

Define arder of everts

= e T e e T e T s T T ||

5. Find the statin drugs you want and drag that to group 1

Search by Names | | Search by Codes | Query Nam9'|
IContaining Lllhmg |

Temporal Constraint: Define sequence of Events
m I Medications (Multum Ortolocy) ;I_ | Evert 2
ﬁ * HMG-Co reductase inhibitars
Anchoring Observation ] Group 2
Dates Qceurs = Ox Exclude || Dates Qceurs = Ox Exclude
tems Instance will be the same -

Treat Independentty

ﬁ * HMG-CoA reductase inhibitors - 136813

6. At this point, you need a third event but the event dropdown only shows events 1 and 2. Click the ‘New Event’
button to get a slot for Event 3.

Tempaoral Constraint |

Define sequence of Events 7~
y 4
y 4
Evert 2 X || hew Evert |

[ I N

Population in which events occur

Evert 1 exclude || Dates Docurs = Ox Exclude || Dates Doocurs = Ox

Ewent 2

Trest Independently
Define order of events

Treat Independently

7. After clicking the button, you can select Event 3 from the dropdown:

Temporal Constraint: |

Populstion in which events occur
Ewverit 1

*C
Everit 2

j of everts
Event 3
N

S —
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8. Now you can drag the heart attack diagnosis code group over

T R TN

Termpoaral Constraint: Define sequence of Events
[ Evert 3 - |
Anchoring Observation [ X]
Dates Occurs = Ox Exclude || Dates Occurs = 0x Exclude || Dates
tems Instance wil be the zame - Treat Independently - Treat Independertly

5~ cardiac infarction (ICD1 0:121) - 5378 ‘

9. At this point, review what you’ve put into each group by selecting Event 1 from the dropdown, then Event 2, then

Event 3. In each case, you see the concepts you dragged into those groups.

10. If everything looks good, now you can define the sequence for your three events. Select ‘Define Order of Events’

from the dropdown

ML e

Temparal Caonstraint: |

Population in which everts ocour i
Evert 1

Sxclud
Define order of events

Ewve

11. You'll see this:

Query MNarne: |
Temporal Constraint: Define zequence of Everts hat
| Define order of everts w | [ Mew Evert |
[startaf  _~||the First Ever || Event1 =l
| Occurs Before LI
[startor _=||the First Ever ~l||Eventz -]

Meyl= ~|]1 | daiz) |
and[= <[t [ dayis) =
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In our example:
Event 1: High LDL result
Event 2: Starts on statin drug at least 90 days later or more

Event 3: Heart attack over one year after starting statin drug

12. We want everybody who had an LDL lab result > 100 who went on a statin drug at least 90 days later, so ...

Query Marne: |

Temporal Constraint: Define sequence of Events -
| Define order of events v | | Mew Evert |
| Start of _=||the First Ever ~| | Event1 |
| Ceeurs Before -
| Start of ' ~||Eventz |

o

Coand] s T ) =

13. Now we need another set of boxes so we can put a year between events 2 and 3. Do this by clicking ‘Add Temporal
Relationship’ at the bottom of the query panel

ouery ool |

Query Marne: |
Termporal Constraint: Define sequence of Everts -
| Define order of everts » | [ Mew Evert |
| Start of || the First Ever || Event |
|Occurs Before ﬂ
| Start of || the First Ever || Eventz ~|
VByl= xffso  Joays
| P | P a——

(Add Temporal Relationship



14. Now you can set the time between events 2 and 3 as over one year
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| Start of | |the First Ever || Event 1 |
|0ccurs Before j
| Start of ~| |the First Ever || Event2 ~|
Meyl=  ~|la0 | dav(s) ~|

Cand|s =1 | day(s) -

| Start of

~
| |the First Ever j@ ~| )

| Start of

|Occurs Before J
j |the First Ever @

¥ By|= | |3B4 da)s) -

15. Finally, you can click ‘Run Query’. You have to wait a bit longer for your answer due to the complexity of the query.

Show Query Status || Graph Results |

-

Finished Query: “(t) High LDL, Statin, then heart attack"

Mumber of patients for "{t) High LDL, Statin, then heart attack™
patient_count: GO

< [1632 secs] /
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Please note:

® These complicated queries will take longer to run than normal queries.

Like all other queries, you drag them into the query tool to see their results later

e Like all other queries, you drag them into the query tool if you want to create a new version of the query. For
example, with our query above, we could drag it over and set the starting population to be everybody with a
BMI over 30. The rest of the query doesn’t need changing, perhaps, so all the other events are in place and the
new version is immediately runnable.

e The print query button is very useful to show others how you defined these queries BUT the display of the
number of days between a larger set of events is not as detailed as you might want. (The query will run
correctly but the print display is not as detailed.)

® [2b2’s default query name has a ‘(t)’ at the beginning to help you remember this is a temporal query, but you
can always change the name to anything you want:

<o (B LOL (Blood) (UA* HMG-Cos reduc™ cardiac infarg@07: 4812 [1-2¢
<o (0 High LDL, Statin, then heart attack [1-26-2017] [rdale]]

H-[ed Chaol (Blood) (@06 46:32 [1-26-2017] [rdalej]

--q:| i) * Mood [affecti* antiparkinson® Edema, protei@06:34.27 [1-26-2
--q:| ity * Pedal cycle r* Bacterial inf analgesics@06:29:02 [1-26-2017)



