Patient Counting Scripts ("totalnum™)

i2b2 ontologies have a column c_totalnum that can store the total count of patients associated with every item in the ontology tree. This can be visualized
in the i2b2 webclient to assist with query building (e.g., to find concepts that have many patients) or be used for data quality (to find areas where patient
counts do not make sense). It is also used by the query builder to optimize queries. The ENACT network uses these counts for additional analytics across
their network. We recommend you run these counts after each ETL.

@ i2b2 users must have the DATA_AGG user permission to view the counts through the web client.

The stored procedures loaded in the Metadata schema must have read access to the CRC schema (more information in Installation below).

Mapping codes through the concept_dimension or Adapter Mappings files are not supported. i.e. the c_basecodes in your ontology tables must
be the same codes used in your fact tables.

Terms v

= [ ACT-OMOP COVID-19 - 3,110,880

<[5 ACT-OMOP Demographics

< [ AGT-OMOP Diagnoses IGD-3-CM - 3,034,761
= & AGT-OMOP Diagnoses IGD-10-GM - 2,853,205

+ {51 C00-D49 Neoplasms (C00-D49) (2011AA-2022AB) - 1,315,615
+ (& D50-D89 Diseases Of The Blood And Blood-Forming Organs And Certain Disorders Involving The Immune Mechanism (D50-D89) (2010AB-2022AB) - 933,246
+ [51 E00-E89 Endocrine, Nutritional And Metabolic Diseases (E00-E89) (2011AA-2022AB) - 1,883,255
= [ FO1-F99 Mental, Behavioral And Neurodevelopmental Disorders (FO1-F89) (2010AB-2022AB) - 826,875
+ [51 Goo-Ges Diseases Of The Nervous System (G00-G88) (2010AB-2022AB) - 1,052,737
+ [5 H00-H59 Diseases Of The Eye And Adnexa (H00-H59) (2010AB-2022AB) - 480,055
<+ [ H60-H95 Diseases Of The Ear And Mastoid Process (H60-H35) (2010AB-2022AB) - 108,726
<+ (& 100-199 Diseases Of The Girculatory System (100-199) (2010AB-2022AB) - 2,171,064
+ [51 J00-J99 Diseases Of The Respiratory System (J00-199) (2010AB-2022AB) - 1,398 635
+ [E K00-K95 Diseases Of The Digestive System (K00-K85) (2012AA-2022AB) - 1,371,896
+ [51 L00-L99 Diseases Of The Skin And Subcutaneous Tissue (LO0-L98) (2010AB-2022AB) - 1,116,238
<+ & M00-M99 Diseases Of The Musculoskeletal System And Connective Tissue (M00-M99) (2010AB-2022AB) - 1,493,267
+ [5] N00-N99 Diseases Of The Genitourinary System (N00-N99) (2010AB-2022AB) - 1,596,803
+ [5G 000-089A Pregnancy, Childbirth And The Puerperium (O00-O9A) (2012AA-2022AB) - 4,687
= [ P00-P96 Certain Conditions Originating In The Perinatal Period (P00-P96) (2010AB-2022AB) - 10,427
< & Q00-Q99 Congenital Malformations, Deformations And Chromosomal Abnormalities (Q00-Q99) (2010AB-2022AB) - 177,448
+ [ R00-R39 Symptoms, Signs And Abnormal Glinical And Laboratory Findings, Not Elsewhere Glassified (R00-R39) (2010AB-2022AB) - 2,296,039
& S00-T88 Injury, Poisoning And Certain Other Consequences Of External Gauses (S00-T88) (2011AA-2022AB) - 304,250
< [& U00-U85 Codes For Special Purposes (U00-U8S) (2020AB-2022AB)
+ [ V00-Y89 External Causes Of Morbidity (V00-Y99) (2010AB-2022AB) - 82,348
<+ [ Z00-799 Factors Influencing Health Status And Contact With Health Services (Z00-289) (2010AB-2022AB) - 2,234,630
< [51 ACT-OMOP Diagnoses ICD10-ICDS - 3,034,746
= [ AGT-OMOP Laboratory Tests - 1,043,503
+ G ACT-OMOP Medications Alphabetical - 3,060,065
=+ & AGT-OMOP Medications VA Classes - 3,040,741
= [51 ACT-OMOP Procedures ICD-9-Proc - 1,196,008
=+ & AGT-OMOP Procedures CPT-4 - 2,428,476
<+ Bl ACT-OMOP Procedures HCPCS - 1,839,772
<+ & AGT-OMOP Procedures ICD-10-PCS - 2,377
<+ [ ACT-OMOP Research - 2,875,380
+ E ACT-OMOP Social Determinants of Health - 834,415
<+ [51 ACT-OMOP Vaccination - 2,261,188
=+ & AGT-OMOP Visit Details
+ [51 ACT-OMOP Vital Signs - 1,067,428
= & AGT-OMOP Zip Code

Installation

This should have already occurred in previous sections of this guide, but verify you have run these steps:

1. If upgrading, create the totalnum and totalnum_report tables. In Release_1-7/Upgrade/Metadata, run the ant upgrade script. This will create the
totalnum and totalnum_report tables.
ant -f data_build.xml upgrade_tables_release_1-7-12a

2. In the Release_1-7/Newlnstall/Metadata/ run the ant script to create the stored procedures.
ant -f data_build.xml create_metadata_procedures_release_1-7

3. Set privileges: If using multiple schemas, the stored procedure should be run from the metadata schema. Make sure the stored procedure can
read the tables in the crcdata schema (observation_fact, visit_dimension, patient_dimension) and can both read an update ontology tables in the
metadata schema (including table_access).



Fast Totalnum

i2b2 1.8 introduces a version that is 5-10x faster. This faster version is presently only available for MSSQL and has only been extensively tested with the
ACT ontology. 1.8.1 and later versions will improve on this faster version. These replace the pat _count _di nensi ons and run_al | _count s stored

procedures.

Configuration

1. The first time you run this and when your local ontology changes, you must run the preparatory procedure. This creates a view of distinct concept
codes and patient nums (OBSFACT_PAIRS), a unified ontology table (TNUM_ONTOLOGY) and a transitive closure table
(CONCEPT_CLOSURE). It could take an hour to run.

exec Fast Total nunPrep or exec Fast Total nunPrep ' dbo'
Optionally you can specify the schemaname, as above.
ACT_VISIT_DETAILS_V4 and ACT_DEM_V4 table names are presently hardcoded, so change if your table names are different.
® |f you use more than one fact table, the obsfact_pairs view will need to be customized. (See example in the code comments).
2. Run the actual counting. This relies on the i2b2 data tables and the closure and ontology tables created in step 1. It takes no parameters. Its
output goes into the totalnum table, which was created when upgrading/installing i2b2 1.7.12 or 1.7.13 or 1.8. It typically runs in 1-3 hours.

® exec Fast Tot al nunCount
3. Output the results to the totalnum_report table (as obfuscated counts) and into the totalnum column in the ontologies (for viewing in the query

tool).

® exec Fast Total nunQut put or exec Fast Total nunQut put 'dbo',' @
® Optionally you can specify the schemaname and a single table name to run on a single ontology table (or @ for all).

Execution

Run the following commands in a SQL client.

1. exec FastTotal nunPrep or exec Fast Total nunPrep 'dbo’ (Run once when ontology changes.)

2. exec Fast Tot al nunCount (Actual counting, takes several hours.)
3. exec Fast Tot al nunut put or exec Fast Total nunut put ' dbo',' @ (Output results to report table and Ul.)

Some additional notes on running on OMOP

It is possible to run counts on OMOP tables through the ENACT-OMOP feature in i2b2 1.8. The new 1.8 totalnum procedure works on OMOP - simply load
the file t ot al num_usp/ sql server/total num fast_prep_OMOP. sql instead of t ot al num fast _prep. sql .

Totalnum Classic (slower but more compatible with ontologies that use
dimcode-based queries)

Configuration

1. If using multiple fact tables, the recommended approach is to create a fact table view as the union of all your fact tables. (This is essentially going
back to a single fact table, but it is only used for totalnum counting. This is needed to correctly count patients that mention multiple fact tables

within a hierarchy.)
e.g.,
create view observation_fact_view as
select * from CONDI TI ON_VI EW
uni on all
select * fromdrug_view
a. If running the counting script in SQL Server, add the wildcard flag, to ignore multifact references in the ontology: e.g. exec RunTotalnum

'observation_fact_view','dbo’,;'@',"Y"
This is automatically accounted for in the other database platforms. Note this approach does not work if you have conflicting

concept_cds across fact tables.

Execution

See database-specific instructions below. After running the scripts, results are placed in: c_totalnum column of all ontology tables, the totalnum table
(keeps a historical record), and the totalnum_report table (most recent run, obfuscated). These total counts will also be visible in the ontology browser in

the web client.

MSSQL Version



By Mike Mendis and Jeff Klann, PhD based on code by Griffin Weber, MD, PhD

Run with:

exec RunTot al num or exec RunTotal num ' observation_fact','dbo','@
The optional parameters are:

1. Observation table name (for multi-fact-table setups)

2. Schema name

3. Asingle ontology table name (specify to to run on a single ontology table - otherwise (or if '@’ is specified) runs on all tables in table_access)
4. A wildcard flag that will ignore multifact references in the ontology if "Y'. (See below for the use case.)

Note that visit and patient dimension will only be counted in conjunction with the default (observation_fact) tablename!

To use with multi-fact-table setups:

Option 1) If you have at most one fact table per ontology, run this once with each fact table specified!
e.g., to use on a fact table called derived_fact with just the act_covid ontology: exec RunTotalnum 'derived_fact','dbo’,'act_covid'

Option 2) Create a fact table view as the union of all your fact tables. (This is essentially going back to a single fact table, but it is only used
for totalnum counting. This is needed to correctly count patients that mention multiple fact tables within a hierarchy.)

eg.,
Example 1: Counting using OMOP tables
create view observation_fact_view as
select * from CONDI TI ON_VI EW

uni on all
select * fromdrug_view

And then run the totalnum counter with the wildcard flag, to ignore multifact references in the ontology, e.g.,

exec RunTotal num ' observation_fact_view ,b'dbo','@,'Y

Example 2: Counting using a derived fact table and the regular fact table, using a single ontology
create view observation_fact_view as
sel ect * from observation_fact

uni on all
select * fromderived_fact

Run the totalnum counter with the wildcard flag, to ignore multifact references in the ontology, and specify an ontology table, e.g.,

exec RunTotal num ' observation_fact_view ,'dbo','act_covid_v4','Y

Note this approach does not work if you have conflicting concept_cds across fact tables.

Oracle Version

By Mike Mendis, based on SQL Server code by Griffin Weber, MD, PhD
Performance improvements by Jeff Green and Jeff Klann, PhD 03-20

Run the procedure like this (but with your schema name instead of i2b2demodata):

begi n
runt ot al nun{' observation_fact',"'i2b2dempdata');
end;

You can optionally include a table named if you only want to count one ontology table (this IS case sensitive):

begi n
runt ot al nun(' observation_fact','i2b2denodata','l2B2");
end;

Note: If you get the error as: ERROR at line 1: ORA-01031: insufficient privilege, then run the command:
grant create table to (DB USER)

Postgres Version

Original PostgreSQL code by Dan Vianello, Center for Biomedical Informatics, Washington University in St. Louis
2019 - Modified for i2b2 1.7.12 release by Mike Mendis, Partners Healthcare
2020 - Updated to support reporting and single-table runs by Jeff Klann, Massachusetts General Hospital



Usage example:

sel ect runtotal nun{' observation_fact','public')
® Replace 'public’ by the schema name for the fact table.

® [f using a schema other than public for metadata, you might need to run "set search_path to 'i2b2metadata’,'public' " first
® You can optionally specify a single table name, to count using only one ontology table. This is case sensitive.

Running using ANT
Run the ant command to execute the data_build.xml file with below specified target
® POSTGRESQL : ant -f data_build.xml db_metadata_run_total_count_postgresq|l

® ORACLE : ant -f data_build.xml db_metadata_run_total_count_oracle
® SQL SERVER : ant -f data_build.xml db_metadata_run_total_count_sqlserver

Some additional notes on running Postgres
Some users have reported difficulty executing the totalnum scripts due to user permissions. Lav Patel at UKMC has offered some solutions:

1. Make sure the i2b2 user has access to insert, select, and update all i2b2 schemas... e.g., GRANT ALL PRI VI LEGES ON DATABASE i 2b2 to
i 2b2

2. Make the i2b2 user a super user: ALTER USER i 2b2 wi t h SUPERUSER;

3. Change the schema ownership to the i2b2 user (requires function in the postgres directory of this repository):

sel ect change_schenma_owner ('i 2b2denpdata’', 'i2b2');
sel ect change_schenma_owner ('i 2b2netadata’', 'i2b2');
sel ect change_schenma_owner ('i2b2pni, 'i2b2');

sel ect change_schenma_owner ('i 2b2hive', 'i2b2");
Output

The scripts produce three outputs:

1. The c_totalnum columns in your ontology tables contain numbers (not nulls). These total counts will be visible in the ontology browser in the web
client.

2. The totalnum table will be appended with a row for each concept that was counted, with its count and the date. This can be used for analytics on
totalnum counts.

3. The totalnum_report will be truncated and populated with a row for each concept that was counted, with an obfuscated count using the same
approach as SHRINE and the date. This can be used for sharing deidentified counts with collaborators (with IRB approval). (Note that the date is
the date the script was run, and so it is not a HIPAA-protected date.)

Parent folders will get counts (of all patients with facts in the leaves) except for ontology folders derived from visit_dimension or patient_dimension. These
cannot be rolled up because of the way these terms are defined in the ontology. They will have no count at all (not a zero).
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