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Outline of Workshop #1

o What data is most useful
o Data commonly available
o Privacy of clinical data

o Data models

o Querying the clinical data

o Transformations necessary to load
genomic data
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Useful data for research

o Defining the customers

o Finding the data most useful to your
customers

o Avoiding data scope creep
o Data challenges to be avoided
o Understanding limitations of the data



Defining the customers

o Those gathering research cohorts
o Those using data to find associations
o Those performing operations research

o Specificity/Sensitivity
o Need for completeness
o Accuracy of values



What data is most useful

o Asking individual clinical researchers
what data would be useful to them is
not necessarily the best approach,
they tend to be focused on a small
problem space.

o Another approach is to gather
evidence from databases they have
attempted to use.



Example — patient cohorts
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Example — patient cohorts

o 642 MQL queries used to find patient cohorts
for research studies were analyzed from the
MGH Primary Care COSTAR database from
7/13/82 to 8/26/98 .
. . o MQL i dural I developed
&5 | Coded Diagnosis ] S SRR EU N R
_ _ COSTAR database.
é 36 Coded Medications o Maijor data groups were analyzed assuming
demographics, providers, and encounter detail
s 6 | Coded Procedures are present.
s 11 | Lab values (numeric)
ema? 1 | Lab values (short text) Encounter Dates 80%
Age 70%
wd 2 | Lab tests (long reports) Geonder 50%
.. .. 0
@ - Clinical reports Practitioner 40%

Percent usage of various data classes



Avoid data scope creep

o Greatest single risk to most data
gathering projects



Data Challenges

o No unified identifier

Even available identifiers are often in
constant flux.

o No coding system used with data

Coding system is used, but not
managed appropriately

o Values are not properly constrained



Data Challenges

o No method to obtain data updates

Update flag may exist in source
system, but not properly managed



Understanding limitations of
the data

o The accuracy of coding varies with different
diagnoses, i.e., it may be excellent for some
diagnosis and poor for others. Generally this is
highly correlated with the representation of the
diagnosis in the coding system (Valinsky et al,
1999)

“Any epidemiological research that uses
surgical complication codes from operative
admissions, particularly in the absence of a
specific ICDOCM code, will lead to

significantly underestimating the prevalence
of complications”



Understanding limitations of
the data

o Adding clinical correlates of a diagnosis will
greatly increase the specificity for that
diagnosis. (Singh et al 2004)

Diagnosis by ICD code 714 had 100%
sensitivity, but specificity was only 55% because
of a false-positive rate of 34%. The addition of a
positive RF and/or a DMARD prescription to ICD
code 714 dramatically improved specificity to
83-97% and positive predictive value to 81—

97%; however, sensitivity decreased to 76—-88%



Understanding limitations of
the data

o Itis rare to find a code in medical record
systems that represents the negation of a
concept. Therefore, it is not possible to
distinguish between the true absence of a
disease and the absence of the recording
of the disease.

Specific provider and clinic data
completeness patterns can be used to help
address this problem.
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Data Commonly Available

o Decision Support Systems

o Look for systems feeding data to
Health Consortium




Data Commonly Available

o Billing Systems



Data Commonly Available

o Patient Registration Systems



Data Commonly Available

o Electronic Medical Record Systems



Data Commonly Available

o Federal and State reqistries
Death indexes



Data Commonly Available

o Claims data from insurance
companies



Data Commonly Available

o Text reports



Data Commonly Available

o Images
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Privacy of clinical data

o Policy
o



Flow of Identifiable
Information For Research

Entity

Clinical | == Investigator/
Care ] Research

Common Rule: Data Bank

Informed Consent or Waiver

HIPAA:
Authorization or Waiver (no tracking)




Flow of Identifiable
Information For Research

Entity

Clinical

= Investigator
Care

Common Rule:
Informed consent or Waiver

HIPAA:

Authorization or Waiver (tracking required)




Research DB is IRB
~approved with
waliver of consent or
authorization.
Included in Privacy

Data generated J Notice
for clinical | —
purposes
Data generated
for research e
purposes I

Informed consent
and authorization
must include the
fact that data will be
stored in the
Research DB

Research
DB*

* IRB approved




Privacy of clinical data

o)
o Methods



o Mapping tables
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Data Model: Data Requirements

o Integration of data from distributed and differently
structured databases in order to perform comprehensive
analyses.

o Separation of data used for research from daily operational
or transactional data.

o Standardization of a model across systems.

o Ease of use by end-users.



Dimensional Modeling

1. FACTS - the quantitative or factual data being queried.

2. DIMENSIONS — groups of hierarchies and descriptors that
define the facts.



Star Schema

One fact table surrounded radially by numerous dimension tables.



] patient_dimension
12b2 Star Schema  Fluww [
vital_status_cd VARCHAR(10)
visit dimension blrth_date DATETIME
— death_date DATETIME
PK |encounter num |INTEGER sex_cd CHAR(10)
PK |patient_ num INTEGER age_in_years_num | INTEGER
language_cd VARCHAR(100)
inout_cd VARCHAR(10) race_cd VARCHAR(100)
location_cd VARCHAR(100) marital_status_cd | VARCHAR(100)
location_path VARCHAR(700) religion_cd VARCHAR(100)
start_date DATETIME Zip_cd VARCHAR(20)
end_date DATETIME statecityzip_path | VARCHAR(200)
visit_blob TEXT(10) patient_blob TEXT(10)
observation_fact
PK |encounter num |INTEGER
PK [concept_cd VARCHAR(20)
PK |provider_id VARCHAR(20)
PK |start_date DATETIME
PK | modifier_cd CHAR(2)
patient_num INTEGER
valtype _cd CHAR(1)
tval_char VARCHAR(50)
nval_num DECIMAL(10,2)
valueflag_cd CHAR(1)
quantity_num DECIMAL(10,2)
units_cd VARCHAR(100)
end_Date DATETIME
location_cd TEXT(100)
confidence_num [VARCHAR(100)
observation_blob [ TEXT(10)
concept_dimension provider_dimension
PK |concept_path | VARCHAR(700) PK | provider_path | VARCHAR(800)
concept_cd VARCHAR(20) provider_id VARCHAR(20)
name_char VARCHAR(2000) name_char VARCHAR(2000)
concept_blob | TEXT(10) provider_blob | TEXT(10)




12b2 Fact Table

o Ini2b2, afactis an observation on a patient.
o Examples of FACTS:

Diagnoses
Procedures

Health History
Genetic Data

Lab Data

Provider Data
Demographics Data

o An observation is not necessarily the same thing as an event



12b2 Dimension Tables

o Dimension tables contain descriptive information about facts.
o Ini2b2 there are four dimension tables

concept_dimension
provider _dimension
visit_dimension
patient_dimension



Indexes

o Very large data warehouses and marts require many indexes
for good performance. Use as many indexes as necessary for
covering virtually any query

o Consider adding a clustered index (SQL Server) to any table in
a data warehouse that needs to produce sorted results.



® observation fact indexes

sp_helpindex observation_fact

index_name | index_description | inde_keys |
Ft._Observation Fact honciustered, unique, primary ke located on PRIMA.. Encounter_Num, Concept_Cd, Provider_|d, Start_Date, Modifier_Cd
| #|E20bservation Fact  clustered located on PRIMARY Concept_Cd
| #EI0bservation Fact  nonclistered located on PRIMARY Patient_Mum, Encounter_Mum, Concept_Cd, Provider_Id, Start_D... *
| #|Ed0bzervation Fact  nonclistered located on PRIMAR'Y Start_Date, Patient_MNum
_ #|Eh0bservation Fact  nonclistered located on PRIMARY tadifier_Cd
_ #|ERObservation Fact  nonclistered located on PRIMARY Provvider_|d, Patient_MNum
i #|E70bservation Fact  nonclistered located on PRIMARY Fatiert_Mum, Encounter_MNum
_ #|EB0bservation Fact  nonclistered located on PRIMARY TWal_Char, Nyal_Num

*

Patient. Num, Encounter Num, Concept_Cd, Provider_Id, Start_Date, Modifier Cd, ValType Cd,
TVal_Char, NVal_Num, ValueFlag_Cd, Quantity Num, Units_Cd, End_Date, Location_Cd, Confidence_Num



sp_helpindex concept_dimension

concept_dimension indexes

Index name

Index description

Index keys

PK_Concept_Dimension

clustered, unique,
primary key located on
PRIMARY

Concept_Path

XIEConcept_Dimension1

nonclustered located on
PRIMARY

Concept_Cd




visit_dimension indexes

sp_helpindex visit_dimension

Index_name

Index_description

Index_keys

PK_Visit_Dimension

clustered, unique,
primary key located on
PRIMARY

Encounter Num,
Patient Num

XIE3Visit_Dimension

nonclustered located
on PRIMARY

Patient_ Num,
Encounter Num

XIE4Visit_Dimension | nonclustered located Start_Date
on PRIMARY
XIESVisit_Dimension | nonclustered located End_Date

on PRIMARY




sp_helpindex patient_dimension

patient_dimension indexes

Index_name

Index_description

Index_keys

PK_Patient_Dimension

clustered, unique,
primary key located on
PRIMARY

Patient. Num

XIE4Patient_ Dimension

nonclustered located on
PRIMARY

Age In_Years Num

XIEG6Patient_Dimension

nonclustered located on
PRIMARY

Race Cd




sp_helpindex provider_dimension

provider _dimension indexes

Index_name

Index_description

Index_keys

PK_Provider_Dimension

clustered, unique,

Provider Path,

primary key located on Provider_Id
PRIMARY
XIEProvider Dimension1 | nonclustered located on | Provider_Id

PRIMARY




Values

Valtype cd  either N for numeric or T for text
Tval_char if valtype_cd = ‘T, then the text value goes here.

if valtype _cd = ‘N’, then tval _char can be ‘E’ for
equals, G for greater than, L for less than

Nval _num if valtype cd = ‘N’, then the text value goes here

Valueflag _cd Flag (for high or low values, for example)



Example: Lab Test Values

select o.concept_cd, name_char, valtype _cd, tval _char,
nval_num, valueflag_cd, units_cd

from observation_fact o join concept_dimension ¢

on o.concept_cd = c.concept_cd

where valtype cd ="'N’

-:-:-n-:ept;... I rame_char I valtpype cd I kval _char I rwal_num I wvalueflag_cd I unitz_cd I
: BC1-20 P Alk/gpt [Testbel1-20) M E E.00000 L Ll
BCI1-21 Astigot [Testbel-21] M E 16.00000 @ L/
BC1-24 Ak, phosz [Testbc1-24) M E 107.00000 (=2 Ll
BC1-39 Alburmin [T est:bo1-39) M E 4 20000 (3l g./dl
BC1-7¥ Creatinine [Test:bco1-7) i E 0. 70000 e rng.Adl
BC1-10 Chlaride [Test:bc1-10] ki E 106.00000 @ (=2 rarnal|
BC1-106 B1Z2 [Test:bc1-106] ki E 40900000 = pamil
BC1-11 Total co2 [Testbc1-11] M E 26.00000 (3l rarnal|
BC1-110 Ferritin [Test:bc1-110] r E 42 00000 (Y ug/|
BC1-136 YIdl [Teszst:bc1-136) r E 12.00000 (Y rnigsdl
BC1-19 Anion gap [Teztbc1-19] 0 M E 10.00000 D rornol
BC1-20 Altdgpt [Testbe1-20] r E 9.00000 (EY Ll



12b2 Metadata

Meta

from Greek: yeta = "after", "beyond", "with®, "change”



Relationship of Metadata to Star Schema

o Star Schema contains one fact and many dimension tables.

o Concepts in these tables are defined in a separate metadata
table or tables.

o The structure of the metadata is integral to the visualization of
concepts as well as for querying the data.

o All metadata tables have the same basic structure.



Typical i2b2 Metadata Categories

Diagnoses

Procedures

Demographics

Lab Tests

Encounters (visits or observations)

Providers (observers)

Health History (physical findings and vital signs)
Transfusion

Microbiology

O O OO OO O OO



Structure of Metadata Table

METADATA
C_HLEVEL INT NULL
C_FULLNAME VARCHAR(900) NULL
C_NAME VARCHAR(2000) NULL

C_SYNONYM_CD

CHAR(1) NULL

C_VISUALATTRIBUTES

CHAR(3) NULL

C_TOTALNUM INT NULL
C_BASECODE VARCHAR(450) NULL
C_METADATAXML TEXT NULL

C_FACTTABLECOLUMN

VARCHAR(50) NULL

C_TABLENAME

VARCHAR(50) NULL

C_COLUMNNAME

VARCHAR(50) NULL

C_COLUMNDATATYPE

VARCHAR(50) NULL

C_OPERATOR VARCHAR(10) NULL
C_DIMCODE VARCHAR(900) NULL
C_COMMENT TEXT NULL
C_TOOLTIP VARCHAR(900) NULL

UPDATE_DATE

DATETIME NULL

DOWNLOAD_DATE

DATETIME NULL

IMPORT_DATE

DATETIME NULL

SOURCESYSTEM_CD

VARCHAR(50) NULL

VALUETYPE_CD

VARCHAR(50) NULL




[T, Find Terms

= O

- | |t

&
=l @ RPDFR,

|:| Crernographics
D Ciagnoses

|:| Health History
|:| Laboratory Tests
D Medications

D Microbiology
|:| Molecular Medicine
D Proceduras

D Transfusion Services

c_hlevel =1

select c_hlevel, c_fullname,
Cc_name,c_visualattributes
from testrpdr
where c_hlevel=1

] Results | 33 Messagesl

o P00 =] O LT e e e

c_hlewvel | c_fullname C_hame _visualattnbutes
i | \RPDR“Microbiology  Microbiclogy Fi
1 ..................... “APDRProcedures Procedures FA,

1 “RPDRMLabtests Laboratory T ests Fi

1 \APDR'Medication:  Medications FA,

1 \APDRMTransfugions  Transfuzion Services  FA

1 \RPDRYHealthHiztory  Health History Fi

1 “APDRMHPCGG Molecular Medicine  FA

1 “RPDRM\Diagnoses Diagnoses Fi

1 \RPORMDemographic:  Demographics Fi




c hlevel = 2

Find Terms | = 8

x

' '}_r'-la'-.-'iu ate Terms

=] RPDF, -
EI a Dermographics
B[ age N
[ Gender
|:| Language
D Marital Status > ¢ hlevel = 2
[+ ] Race -
D Feligion
(2] wital Status
- -] Zip codes _—
EI 'E Diagnoses
. D Zirculatory swstemn
D Zonditions in the perinatal period
[ Congenital anomalies
D Drigestive systern >‘ C_hlevel =2
D Endocrine disorders

D Ewents of pregnancy -
4 | _'*I_I —




from testrpdr
where c_hlevel=2
order by c_fullname

C_HLEVEL C_FULLNAME

NDNDNNMNDDMNDDNDDNDNMNDDNDDNDDNDDNDDNDDND

\RPDR\Demographics\Age
\RPDR\Demographics\Gender
\RPDR\Demographics\Language
\RPDR\Demographics\Marital Status
\RPDR\Demographics\Race
\RPDR\Demographics\Religion
\RPDR\Demographics\Vital Status
\RPDR\Demographics\Zip codes
\RPDR\Diagnoses\Circulatory system (390-459)
\RPDR\Diagnoses\Congenital anomalies (740-759)
\RPDR\Diagnoses\Digestive system (520-579)
\RPDR\Diagnoses\Endocrine disorders (240-259)
\RPDR\Diagnoses\Events of pregnancy (630-677)
\RPDR\Diagnoses\Genitourinary system (580-629)
\RPDR\Diagnoses\Hematologic diseases (280-289)

select c_hlevel,c_fullname,c_name,c_visualattributes

C_NAME C_VISUALATTRIBUTES
Age FA
Gender FA
Language FA
Marital Status FA
Race FA
Religion FA
Vital Status FA
Zip codes FA
Circulatory system FA
Congenital anomalies FA
Digestive system FA
Endocrine disorders FA
Events of pregnancy FA
Genitourinary system FA
Hematologic diseases FA



® c hlevel =3

Find Terms |

¢ [ Zip codes

EI*!E Ciagnoses

Ela Zirculatory system
; ~[7] Acute Rheurmnatic Fever \
~[7] Arterial wascular disease

~[_7] Cerebrowascular diseaze

~[_7] Chronic Rheumatic heart disease

~[7] Disease of capillaries —_—
|:| Dizeases of pulmonary circulation > C h Ieve I - 3
|:| Hvpertensive disease —
~[_7] Ischeric heart disease

~[_7] Other Forms of heart disease

D Yermous and lvraphatic dizease _/
~[_ 7] Conditions in the perinatal period

~[_7] Congenital anomalies
~|_ 7] Digestive system

; |:| Endocrine disorders -
A | | .




from testrpdr

order by c_fullname, c_hlevel

select c_hlevel, c¢_fullname,c_name,c_visualattributes

where c_fullname like '%Diagnoses%' and c_hlevel<4

_HIEVEL

C_FULLUANE

C NAME

1\REDR\Diammozes

2 \REDR\Diaqnozes\Circulatory systen [330-459)

JAVRPDRVDiagnoszes\Circulatory systen (390-453)%1448) Dizease of capillaries

3 \REDR\Diaqmozes\Circulatory systen (330-459)\kcute Fheumatic fever (390-392)
JA\REDR\Diaqnozes\Circulatory systen (330-459)%Arterial vascular dizeage (440-447)
JAVRPDR\Diagnozes\Circulatory systen (390-453)%\Cerebrovascular disease (430-438)
JAVRPDRVDiagnozes\Circulatory systen (390-458)\Chronic Bheumatic heart disease (293-393)
J\REDR\Diaqmozes\Circulatory systen (330-459)%\Dizeases of pulmonary circulation (415-417)
JA\REDRADiaqnozestCirculatory systen (330-459)\Hypertensive dizeage (401-405)
JAVRPDR\Diagnozes\Circulatory systen (390-453)%\Ischenic heart diseaze (410-414)

3 \REDR\Diaqnozes\Circulatory systenm (330-459)%\0ther forns of heart dizease [420-429)

2 \REDR\Diaqnozes\Circulatory syaten (380-439)%\Venous and lymphatic dizease [451-453)

2 \RFDR\Diaqnozes\Conditions in the perinatal period (7e0-779)

Diagmoszes

Circulatory systen

Dizeaze of capillaries

dcute Pheumatic fever
drterial vascular disease
Cerebrovascular dizeasze
Chronic Bheumatic heart dise
Dizeazes of pulmonary circul
Hypertensive disease
Iachenic heart disease

Other forms of heart disease
Venous and lymphatic dizease
Conditions in the perinatal i

JAVRPDRVDiagnozes\Conditions in the perinatal period (7e0-779)%(764) Slow fetal growth and fetal-Slow fetal growth and fetal |
J\REDR\Diammozes\Conditions in the perinatal period (7e0-779)%(765) Disorders relating to short-Dizorders relating to short o




c_fullname and c_name

METADATA
C_HLEVEL INT NULL
C_FULLNAME VARCHAR(900) NULL
C_NAME VARCHAR(2000) NULL

C_SYNONYM_CD

CHAR(1) NULL

C_VISUALATTRIBUTES

CHAR(3) NULL

C_TOTALNUM INT NULL
C_BASECODE VARCHAR(450) NULL
C_METADATAXML TEXT NULL

C_FACTTABLECOLUMN

VARCHAR(50) NULL

C_TABLENAME

VARCHAR(50) NULL

C_COLUMNNAME

VARCHAR(50) NULL

C_COLUMNDATATYPE

VARCHAR(50) NULL

C_OPERATOR VARCHAR(10) NULL
C_DIMCODE VARCHAR(900) NULL
C_COMMENT TEXT NULL
C_TOOLTIP VARCHAR(900) NULL

UPDATE_DATE

DATETIME NULL

DOWNLOAD_DATE

DATETIME NULL

IMPORT_DATE

DATETIME NULL

SOURCESYSTEM_CD

VARCHAR(50) NULL

VALUETYPE_CD

VARCHAR(50) NULL




® c fullname and ¢ name

c_fullname is the hierarchical path that leads to the term

\RPDR
\Diagnoses

\Musculoskeletal and connective tissue (710-739)
\Arthropathies (710-719)

\(714) Rheumatoid arthritis and other arthropathies

\(714-0) Rheumatoid arthritis

c_name is the actual term

Rheumatoid arthritis
Atrophic arthritis

RA [Rheumatoid arthritis]
Chronic rheumatic arthritis

¢_fullname

YRPORDiagnoses\Musculoskeletal and connective tissue [710-733)\irtbropathies [710-719)y(714] Rheumatoid arthiitis and ot™[714-0) Rheumataid arthitis
YRPORDiagnosestMusculoskeletal and connective tissue [710-733)\értbropathies [710-713)(714] Rheumatoid arthiitis and ot™[714-0) Rheumataid arthitis
YRPDR\Diagnoses\Musculoskeletal and connective tissue [710-733)\artropathies [710-713)4(714] Rheumataid arthiitis and ot™[714-0) Rheumataid arthitis

10-F13) 71 1

YRPDR\Diagnoses\Musculoskeletal and connective bissue [710-733\artropathies [710-713)4714] Rheumataid arthitis and ot™714-0) Rheumataid arthitis

C_hame |

Rheumataid arthitis

Atrophic arthiitis
R [Rheumatoid arthritz)

Chranic heumatic arthiti




® Cc_synonym_cd

4 )
( HIEVEL  C VHE C_ATHONTN CD | C VISUALATTRIBUTES T BAGECIDE
5 Other rheunatold arthritis with visceral or systenic involvement N LA T4
5 Rhematold carditis i B 1142
5 Rhevmatold arthritis with other visceral or systeuic involveneny Y B T4
5 Enteropathic arthritis i B 14
; Poulet's disease i i 1142




C_HLEVEL

c_Vvisualattributes

EI {j Drernoigraphics

. |:| Age
EI ﬁ endar

|:| Language
~[_7] Marital Status

<[] Wital Status
-[-7] Zip codes

s
o
0
]
-

C_HANE C_SYHONYM_CD

Other specified inflammatory polyarthropathies N
Other specified inflammatory polyarthropathies Y
Other specified inflammatory polyarthropathies N

1st character :

F = Folder
C = Container
M = Multiple

2nd character:

A = Active
| = Inactive
H = Hidden
\
C VIAUALATTRIBUTES C BA3ECODE
Fi 7148 (non-specific code)
FH 7148

LL 71459 (gpecific code)




® ©® © | ¢ _basecode

The basecode is the coded value for the term.

c_hlevel | c_fullhame ||:_name ||:_xfisualattril:uutes c_bazecode ||c_operator

It maps to the concept_cd in the star schema tables.



c_facttablecolumn,c_tablename,c_columnname,
c_columndatatype,c operator,c_dimcode

METADATA
C HLEVEL INT NULL
C_FULLNAME VARCHAR(900) NULL
C_NAME VARCHAR(2000) NULL
C_SYNONYM CD CHAR(1) NULL
C_VISUALATTRIBUTES | CHAR(3) NULL
C_TOTALNUM INT NULL
C_BASECODE VARCHAR(450) NULL
C_METADATAXML TEXT NULL
C_FACTTABLECOLUMN | VARCHAR(50) NULL
C_TABLENAME VARCHAR(50) NULL
C_COLUMNNAME VARCHAR(50) NULL
C_COLUMNDATATYPE | VARCHAR(50) NULL
C_OPERATOR VARCHAR(10) NULL
C_DIMCODE VARCHAR(900) NULL
C_COMMENT TEXT NULL
C_TOOLTIP VARCHAR(900) NULL
UPDATE_DATE DATETIME NULL
DOWNLOAD DATE DATETIME NULL
IMPORT DATE DATETIME NULL
SOURCESYSTEM CD | VARCHAR(50) NULL
VALUETYPE_CD VARCHAR(50) NULL




Fields used to construct queries

c_facttablecolumn | o tablename c_columnname | ¢ columndatatype | ¢ operator | c_dimcode

B

;cnncept_cd ;cnncept_dimensinn concept_path T LIKE YRPORYD emographicsiaendsr

u:unééﬁt_cd concept_dmension  concept_path T LIKE YRPORYD emographics\benderFemals

concept cd concept_ dmension  concept_path T LIKE YRPDRAD emagraphicsbenderiiale

concept_cd concept_dmension  concept_path T LIKE YRPORYD emographicsibendernknown
concept_cd concept_dmension  concept_path T LIKE YRPORYD emographicsiaendernknownhnknown-@E
concept_cd concept_dmension  concept_path T LIKE YRPORYD emographicsbendennknownnknown-U

Select * from observation_fact where c_facttablecolumn in
(select concept_cd from c_tablename where ¢ _columname ¢ _operator ‘c_dimcode%’)

Select * from observation_fact where concept_cd in

(select concept_cd from concept_dimension where concept_path like
\RPDR\Demographics\Gender%’)



c_metadataxml

stores values and information about the concept such as
high and low indicators



concept dimension table

concept_dimension

PK | concept_path | VARCHAR(700)

concept cd |VARCHAR(20)
name char | VARCHAR(2000)
concept blob | TEXT(10)




Outline of Workshop ;

Querying the clinical data

O O O O O O

H1



o Navigating concept_dimension

Except for diagnoses, which do not have a standard prefix, the prefix of the
location_path identifies the type of concept:

LAB\ s for Laboratory data

TRS\ is for Transfusion data

MIC\ is for Microbiology data

MCP\ is for CPT medications
MUL\ is for hospital medications
PRC\ is for procedures

So, if looking for a list of all possible labs, the query to run is
select * from concept_dimension where concept_path like 'lab\%'

concept_cd can be joined to concept_cd in the Observation_Fact table.



Visit _dimension

Encounter number
In/out code
Hospital of service
Clinic

O O O O

Encounter_num can be joined to encounter_num in the Observation_Fact
table.

Patient_num can be joined to patient_num in the Observation_Fact and
Visit_Dimension tables.



Example 1: Query based on a
diagnosis

To find all the patients diagnosed with migraines, use this query:

Select p.patient_num

From patient_dimension p join observation_fact f
On p.patient_num = f.patient_num

And f.concept_cd in

(select concept_cd

from concept_dimension

where concept_path like



Add Demographics

To find the ages of all patients diagnosed with migraines, use this query:

Select p.age _in_years _num
From patient _dimension p, observation_fact f
Where p.patient num = f.patient_num

And f.concept_cd in
(select concept_cd

from concept_dimension

where concept_path like

'Neurologic Disorders (320-389)\(346) Migraine\%")



Add Visit data

To limit the query to only those patients seen at MGH, add the Visit table.

Select p.patient_num,p.age _in_years num
From patient_dimension p join observation_fact f
on p.patient_num = f.patient_num join visit_dimension v
on v.encounter _num = f.encounter_num
And v.location cd ="MGH'

And f.concept_cd in
(select concept_cd

from concept_dimension

where concept_path like

'Neurologic Disorders (320-389)\(346) Migraine\%")



Example 2. A more complex query

PTEPERRIREN, Find Terms

&
i
3t
0
m

=143 Musculoskeletal and conmective tissue ﬂ
|:| acquired deformities of toe

Ela arthropathies

D arthropathy associated with infections

Flnd patlentS Wlth |:| arthropathy aszociated with other disarders clazsified elzewhare

-2 7] Crystal arthropathies

RheU mat0|d Arth rItIS |:| Diffuse diseazes of connective tazue

D Internal derangement of knee

|:| Oeteoarthrosis and allied dizorders

. |:| other and unspecified arthropathies

ICd9 7 1 4 XX |:| Other and unspecified dizorders of joint

D Other derangernent of joint

El& Fheumatoid arthritis and other infarmatory polyarthropathies
----- @ Chronic postrheumatic arthropathey

----- @ Felty's syvndrome |-
EEI---D Juvenile chronic polyarthritis

----- El Other rheurmatoid arthritis with wisceral or systemic involverment

EEI---I:' Other specified infammatary palyarthropathies
----- @ positive rheumatoid Factor-LMR,

----- @ Rheurnatoid arthritis

----- El rheumataid arthritis-LMR,

----- @ rheumataid arthritis-LME,

----- @ Unspecified inAammatary pobyarthropathy

]D Curwature of spine b
| b

I3




714
7140
7141
7142
7143
71430
71431
71432
71433
7144
7148
71481
71489
7149
C86430
C86431
LPA344
LPA377
LPA404
LPA924
LPB2254
V821

select distinct(concept_cd),name_char
from concept_dimension
where concept_path like '%rheumatoid%'

Rheumatoid arthritis and other inflammatory polyarthropathies
Rheumatoid arthritis

Felty's syndrome

Other rheumatoid arthritis with visceral or systemic involvement
Juvenile chronic polyarthritis

Polyarticular juvenile rheumatoid arthritis, chronic or unspecified
Polyarticular juvenile rheumatoid arthritis, acute

Pauciarticular juvenile rheumatoid arthritis

Monoarticular juvenile rheumatoid arthritis

Chronic postrheumatic arthropathy

Other specified inflammatory polyarthropathies

Rheumatoid lung

Other specified inflammatory polyarthropathies

Unspecified inflammatory polyarthropathy

Rheumatoid factor; qualitative

Rheumatoid factor; quantitative

Positive rheumatoid factor-LMR 344

Rheumatoid arthritis-LMR 377

Stills disease-LMR 404

Juvenile polyarthritis-LMR 924

Rheumatoid arthritis-LMR 2254

Screening for rheumatoid arthritis



Get the number of visits with RA as dx over time
for each patient, excluding Juvenile RA 714.30

Select patient_num, count(*) as RAvisits,
min(start_date) as startdate,max(start_date) as enddate,
datediff(month,min(start_date),max(start_date)) as RAmonthsobserved
Into RAvisitsbypatient

from observation_fact

where (concept_cd like '714%’
or concept_cd like 'Ip%2254' or concept_cd like 'Ip%377")
and concept_cd <>'714.30"
group by patient_num

Hawizits

ztartdate

enddate

RHarmonthzobseryed

15
15
15
15
15
15
15
15
15

2006-03-13 00 00: 00, Qi
2006-10-17F 00 00: 00, Qo
2006-05-30 00 00: 00, Qo
1337-07-30 00 00: 00, Qo
2005-12-05 00 00: 00, Qi
2006-06-06 00 00: 00, Qo
2006-039-22 00 00: 00, Qi
2006-07-1°7F 00 00: 00, Qo
2002-07 -0:2 00 00: 0o, Qo

2007 -05-29 00 00: 00, acio
2007 -06-22 00 00: 00, Qoo
2007 -05-273 00 00: 00, Qoo
1335-04-07F 00 00: 00, Qoo
2006-17-300 00 00: 0o, Qi
2007 -05-24 00 00: 00, Qoo
20077 -05-06 00 00: 0o, acio
2007 -06-113 00 00: 0o, acio
2002-12-31 00 00: 00, acio

=
=
=
=
11
11
11
11
11



° Multiple paths

select distinct(patient_num) into BoneMarrowTransplants from observation_fact where
concept_cd in

(Select concept_cd

From concept_dimension

Where concept_path LIKE

'PRC\ICD9 (Inpatient)\(40-41) Operations on hemic and lymphatic system\(p41) Operations on
bone marrow a~\(p41-0) Bone marrow or hematopoie~\%'

or concept_path LIKE 'PRC\CPT\(10021-69990) Surgery\(38100-38999) Hemic and Lymphatic
Systems\(38204-38242) Bone Marrow or Stem Cell\(38242) Bone marrow or blood-deri~\%'

or concept_path LIKE 'PRC\CPT\(10021-69990) Surgery\(38100-38999) Hemic and Lymphatic
Systems\(38204-38242) Bone Marrow or Stem Cell\(38240) Bone marrow or blood-deri~\%'

or concept_path LIKE 'PRC\CPT\(10021-69990) Surgery\(38100-38999) Hemic and Lymphatic
Systems\(38204-38242) Bone Marrow or Stem Cell\(38241) Bone marrow or blood-deri~\%'

or concept_path LIKE '(Pre) Transplants and Tracheostomy\Surgical\(481) Bone Marrow
Transplant\%'

or concept_path LIKE 'zz V-codes\Conditions influencing health status (V40-V49)\(V42) Organ or
tissue replaced by~\(V42-8) Other specified organ or ~\(V42-81) Bone marrow replaced by ~\%'

or concept_path LIKE 'PRC\LMR\(LPA547) bone marrow transplant\%'

or concept_path LIKE 'Injury and poisoning (800-999)\Complications of medical care (996-

999)\(996) Complications peculiar to c~\(996-8) Complications of transpla~\(996-85)
Complications of bone ma~\%")



O Find CCP lab codes

select ¢ _hlevel,c_fullname,c_name,c_basecode into CCPCodes
from labtests where c_fullname like '%ACCP%'
or ¢_fullname like '%ANTCCP%'

u:_hlevell c_fullname | C_name | t_basecode |
3 LABYLLEE3) DEMultLLEES) DEMUlNACCP CCP &b [Group:ACCF] HEER
4 llllllllllllllllllll LABYLLBE3) DEMullLLEE4] DEMUlNACCPABCT-1318 A-CCP (Testbc1-1318) EC1-1318

4 LABYLLBE3) DEMullLLEE4] DEMUlNACCPYWCE0.0334 CYCLIC CITRULLIMATED PEPTIDE (Testwc830.0334) WwCB30.0334

3 LABYLLEE3) DEMullLLEES] DEMUllNANTCCP CCP &b, g [Group:AWTCCF) ANTCCP

4 LABYLLBE3) DEMullLLEE4] DEMUlANTCCPYFCE0.05 ANTI CYCLIC CITRULLIME PEPTIDE [T est:fcB0.08) FCRO.05

4 LABLLBE3) DEMullLLEES] DEMullNANT CCPYLCET 38 CCP |l Antibodies [Test|cB138] LCR138

4 LABLLBE3) DEMullLLEES) DEMUlPANTCCPAMCSO-AM...  Anti CCP (Testmcsg-antcop MCSH-ANTCCP

4 LABYLLBE3) DEMulLLEE4] DENUPMANTCCPAMISEH-COPT - anti-CCP oG [Test mizg-copt] MI50-CCPT

4 LABYLLER3) DEMultLLEES) DEMUlNANTCCPANCCCRG ANTI CCP GG [Testncoopg) NCCCPG



Determine which patients have a CCP titer >40 and

have been seen in either
the BWH Arthritis center or MGH Arthritis Associates.

select distinct(patient_num)

from observation_fact

where concept_cd in

(select c_basecode from CCPcodes) and

and patient_num in

(select patient_num from vg_ravisitsbypatient)
and patient_num in

(select distinct(patient_num)

from visit_dimension

where location_path like '%arthritis%")



Tips

Look at the tables

Bear in mind that you won’t need to concentrate on every field in every
table, but can drill down into the particular fields of interest as needed.

Figure out how the dimension tables tie into the fact table.

Check out the mapping tables that are included if you need to further
identify the data.

Try running one of the sample queries.

Think about what questions you want answered,then try to frame them
based on the data in the data mart.

Write the SQL to perform your queries. Start slowly and gradually build
up the complexity of each query.



Outline of Workshop #1

O O O O O

o Transformations necessary to load
genomic data



Transforming Genomic Data

o SNP / Variants
o RNA Expression Values (GEOQO)



o Variant transform method
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e\nto arakis Variant Notation

Wildtype Sequence Variant

5' ..TGAACTGTATLCGACAT. . 5' ..mmrpw -

3 tgacat ggctgtag 3 tgacatAggctgtag
tgacatCggctgtag tgacatCggctgtag
tgacatGggctgtag tgacat ggctgtag
tgacatTggctgtag tgacatTggctgtag

3 gacataAgctgtaga 3 gacataAgctgtaga
gacataCgctgtaga gacataCgctgtaga
gacata gctgtaga gacata gctgtaga
gacataTgctgtaga gacataTgctgtaga

i
o 16,493 y

Y -
Footprint

Copyright 2008 -- Partners HealthCare
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o GEO transform method
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