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+ Session 1 : Course Introduction 

• OMOP CDM and vocabulary overview, OMOP conversion, data quality, examples of previous research 

and use cases, introducing ATLAS and OHDSI tools

+ Session 2: OMOP CDM/Vocabulary Tutorial

• Concept, Concept mapping, Hierarchy, Ancestors, and OMOP CDM

+ Session 3: Cohort and Cohort Characterization

• Concept sets, cohort definition, and cohort characterization

+ Session 4: Treatment Pathways and Incidence Rates

• Customized features in SQL, treatment pathways, incidence rates

Training series plan
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+ Homework review from session 3

+ Customized Features using SQL

+ Treatment Pathways and Incidence Rates

Table of contents
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Homework Review 
(Session 3)
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Among adults hospitalized with COVID-19, how many were put on a mechanical ventilator per subgroup (age, gender)?

- COVID-19 Cohort – Download the COVID-19 cohort from the OHDSI Atlas instance https://atlas.ohdsi.org/#/cohortdefinition/198

- Mechanical Ventilation Inclusion 
› Add mechanical ventilation to the inclusion criteria during the hospital stay (between index date and end date):

https://atlas.ohdsi.org/#/conceptset/49/expression

Note that this is a multidomain concept (condition, observation and procedure). You will need to add one criteria per domain, and then 
select ‘having ANY of the following criteria’, otherwise, if the default ‘ALL’ is left, you will get 0 counts.

› Save the new cohort as ‘[UCS] Covid-19 cohort mech. vent.’ or any other name of your preference.

- Characterization
› Create a new characterization and save it as  ‘[UCS] Covid-19 cohort mech. vent. analysis’ 

› Import your new COVID-19 and mechanical ventilation cohort

› Include the age group and gender features

› Execute in your own database and check the results

- Compare your results with the RD2D consortium results for COVID-19 – link

ATLAS Characterization – Homework

https://atlas.ohdsi.org/#/cohortdefinition/198
https://atlas.ohdsi.org/#/conceptset/49/expression
https://covid19questions.org/component/content/article/32-q-a/70-among-adults-hospitalized-with-covid-19-how-many-were-put-on-a-mechanical-ventilator-per-subgroup-age-ethnicity-gender-and-race?Itemid=279
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Among adults hospitalized with COVID-19, how many were put on a mechanical ventilator per subgroup (age, gender)?

ATLAS Characterization – Homework
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ATLAS Characterization
Customized Features in SQL
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Customized features using SQL

ATLAS Characterization – Customized Features – Demo

1. Select Feature Analysis on the left

2. Select New Feature Analysis on the right

3. Choose the Visit Domain

4. Click on the Custom 
button

5. Click on ‘Copy Analysis 
SQL Template to Clipboard’
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Customized features using SQL
Template - Paste the SQL code in your editor of preference and update the code highlighted in gray accordingly

ATLAS Characterization – Customized Features – Demo
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Customized features using SQL
Length of Visit/Top Drugs During Hospital Stay

ATLAS Characterization – Customized Features – Demo

• Make sure the index event end date is set to 0 
days from end date.

• This way the patients will exit the cohort at the 
end of the hospital visit.
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Customized features using SQL
Top Drugs During Hospital Stay

ATLAS Characterization – Customized Features – Demo

• Simple code to capture the 
drugs taken during the 
hospital stay.

• Since our index event is the 
hospital stay and the cohort 
exit is the end of the hospital 
stay, the start and end date of 
the cohort will match the start
and end date of the hospital 
stay.

Create a new feature analysis, paste the 
code above and save with a new name.
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Customized features using SQL - Length of Visit

ATLAS Characterization – Customized Features – Demo

• Simple code to extract the length 
of the visit from our influenza 
cohort.

• Since our index event is the 
hospital stay, the start and end 
date of the cohort will match the 
start and end date of the hospital 
stay.

• Hence the length of the stay is just 
the difference between the two 
dates.

Create a new feature analysis, 
paste the code above and 
save with a new name.
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Customized features using SQL - Length of Visit

ATLAS Characterization – Customized Features – Exercise

Among adults hospitalized with influenza what is the length of stay in hospital for patients with (a) Diabetes, (b) Lung 
Disease, (c) Cancer, (d) Immunodeficiency, (e) Heart Disease, (f) Hypertension, (g) Asthma, (h) Kidney Disease (1) Overall 
and (2) per subgroup  >= 65 and < 65?

- Influenza Cohort: It has already been defined in the previous exercises

- Inclusion Criteria
› Create a copy of this influenza cohort and rename as ‘[UCS] Influenza cohort 2008 to 2009 and diabetes’. Add the ‘diabetes’ condition as a new inclusion 

criteria any time prior to the end of the hospital stay. Use the answers from the Session #1 Exercise to build the concept set for ‘diabetes’.

› Repeat this process for all conditions in the list above (8 in total)

- Characterization 1
› Create a new characterization

› Import all your new influenza cohorts (8)

› Create a customised new feature analysis for the length of the visit and import this new feature into the characterization

› Execute and check the results

- Characterization 2
- Make a copy of Characterization 1 and rename it

- Create the subgroups for >= 65 and < 65 years old

- Execute and check the results
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Design - Length of Visit

ATLAS Characterization – Customized Features Exercise Answer

Among adults hospitalized with influenza what is the length of stay in hospital for patients with (a) Diabetes, (b) Lung 
Disease, (c) Cancer, (d) Immunodeficiency, (e) Heart Disease, (f) Hypertension, (g) Asthma, (h) Kidney Disease (1) Overall 
and (2) per subgroup  >= 65 and < 65?
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Comorbidities - Length of Visit
ATLAS Characterization – Customized Features Exercise Answer
Among adults hospitalized with influenza what is the length of stay in hospital for patients with (a) Diabetes, (b) Lung 
Disease, (c) Cancer, (d) Immunodeficiency, (e) Heart Disease, (f) Hypertension, (g) Asthma, (h) Kidney Disease (1) Overall 
and (2) per subgroup  >= 65 and < 65?

CONCEPT ID CONCEPT NAME DOMAIN
Type 2 diabetes 201826 Type 2 diabetes mellitus Condition
Lung disease 255573 Chronic obstructive lung disease Condition
Cancer 443392 Malignant neoplastic disease Condition

4144289 H/O: malignant neoplasm Observation
Immunodeficiency 433740 Immunodeficiency disorder Condition
Heart Disease 321588 Heart disease Condition
Hypertension 316866 Hypertensive disorder Condition
Asthma 317009 Asthma Condition

Renal Disease 

45768812 Anemia in chronic kidney disease

Condition

194385 Aneurysm of renal artery
46271022 Chronic kidney disease
192279 Disorder of kidney due to diabetes mellitus
4263367 Glomerulonephritis
261071 Glomerulosclerosis
201313 Hypertensive renal disease
193253 Nephritis
195314 Nephrotic syndrome
192359 Renal failure syndrome
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Overall - Length of Visit

ATLAS Characterization – Customized Features Exercise Answer

Among adults hospitalized with influenza what is the length of stay in hospital for patients with (a) Diabetes, (b) Lung 
Disease, (c) Cancer, (d) Immunodeficiency, (e) Heart Disease, (f) Hypertension, (g) Asthma, (h) Kidney Disease (1) 
Overall?
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Subgroup - Length of Visit

ATLAS Characterization – Customized Features Exercise Answer

Among adults hospitalized with influenza what is the length of stay in hospital for patients with (a) Diabetes, (b) Lung 
Disease, (c) Cancer, (d) Immunodeficiency, (e) Heart Disease, (f) Hypertension, (g) Asthma, (h) Kidney Disease per 
subgroup  >= 65 and < 65?
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Subgroup – Length of Visit

ATLAS Characterization – Customized Features Exercise Answer

Among adults hospitalized with influenza what is the length of stay in hospital for patients with (a) Diabetes, (b) Lung 
Disease, (c) Cancer, (d) Immunodeficiency, (e) Heart Disease, (f) Hypertension, (g) Asthma, (h) Kidney Disease per 
subgroup  >= 65 and < 65?
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Customized features using SQL - Top Drugs

ATLAS Characterization – Customized Features – Exercise

• Among adults hospitalized with influenza 
what are the top drugs taken during the 
hospital stay?

Influenza Cohort
- As already defined during this session

Characterization 
- Create a new characterization

- Import your influenza cohort

- Create a customised new feature analysis 
for the drugs below taken during the 
hospital stay as shown in the slide and 
import this new feature into the 
characterization

- Execute and check the results



19

Customized features using SQL
Top Drugs

ATLAS Characterization – Customized Features Exercise Answer



© 2020. All rights reserved. IQVIA® is a registered trademark of IQVIA Inc. in the United States, the European Union, and various other countries. 

10 mins

BREAK



21

Treatment Pathways and 
Incidence Rates
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Cohort Pathways Study Example
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• Examined treatment pathways for type 2 diabetes, hypertension and depression
• Large scale study – 4 countries, 250 million patients
• Goal: what proportion of patients had 1 drug, how many had 2, 3, 4 etc. and sequence
• Treatment pathways becoming more consistent over time, but still significant variation 

- Diabetes most likely to see a single first-line medication, metformin
- About 10% of diabetes and depression patients and almost 25% of hypertension patients 

followed a treatment pathway that was unique within the cohort. 
• Electronic health records and administrative claims data revealed similar results
• Large scale international observational research is feasible

Cohort treatment pathways study

Source: Characterizing treatment pathways at scale using the OHDSI network | PNAS

https://www.pnas.org/content/113/27/7329/tab-figures-data
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Heterogeneity in treatments
Type 2 Diabetes Mellitus Hypertension Depression

OPTUM

GE

MDCDCUMC

INPC

MDCR

UK

JAPAN

US

Japan differs in use of Metformin (due to genetics) No agreement on depression
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Treatment pathways for diabetes

First drug

Second drug

T2DM : All databases
Only drug
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Data partners: 250 million records

Data Name Name Description Records 
(M)

AUSOM Ajou University School of Medicine South Korea; inpatient hospital  EHR 2
CCAE MarketScan Commercial Claims and  Encounters US private-payer claims 119
CPRD UK Clinical Practice Research Datalink UK; EHR from general practice 11
CUMC Columbia University Medical Center US; inpatient EHR 4

GE GE Centricity US; outpatient EHR 33
INPC Regenstrief Institute, Indiana Network for  Patient Care US; integrated health exchange 15
JMDC Japan Medical Data Center Japan; private-payer claims 3
MDCD MarketScan Medicaid Multi-State US; public-payer claims 17
MDCR MarketScan Medicare Supplemental and  Coordination of

Benefits
US; private and public-payer  
claims

9

OPTUM Optum ClinFormatics US; private-payer claims 40
STRIDE Stanford Translational Research Integrated  Database 

Environment
US; inpatient EHR 2

HKU Hong Kong University Hong Kong; EHR 1
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Cohort pathways – New Pathway 
analysis

Import – select cohorts from list

Give the New Cohort Pathway a 
descriptive name and SAVE 
(green button) 

ATLAS Cohort Treatment Pathways process – part 1
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• On Executions tab, 
click Generate to 
gather data from 
chosen data source

• View Latest Result 
when finished running

ATLAS Cohort Treatment Pathways process – part 2
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Incidence Rates
Select Incidence 
rates from menu

Click ‘new analysis’ 
button

Import – select 
cohorts from list

Give the New 
Incidence rates 
analysis a 
descriptive name 
and SAVE

Select target and 
outcome cohorts, set 
Time at Risk and 
Stratify criteria 
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Incidence Rates - Example
Among adults hospitalized with pneumonia, how many died within 90 days of hospitalization? What is the mortality rate?



31

Incidence Rates - Example
Among adults hospitalized with pneumonia, how many died within 90 days of hospitalization? What is the mortality rate?

Answer: out of 2,222 patients hospitalized with pneumonia, 2 patients died within 90 days of hospital admission. The mortality 
rate is 3.72 per 1k year.
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Among adults hospitalized with pneumonia, how many received a combination of any the following drugs (1) 
acetaminophen (painkiller) (2) amoxicillin (antibiotic) (3) triamcinolone (corticosteroid) and (4) inhaled oxygen prior to 
hospital admission?

Target Cohort - Pneumonia
- Already created during the training or just follow these steps (1) create a copy of the influenza cohort and rename as 

‘[UCS] Pneumonia’ (2) Replace the condition ‘influenza’ by the condition ‘pneumonia’ and delete the measurement 
criteria (3) Remove the dates 2008-2009 to capture more patients. You will need a new concept set for ‘pneumonia’ 
(concept_id = 255848 and descendants).

Events Cohort – 4 Drugs of Interest
- Create a new cohort for the drug exposure, one for each of the 4 drugs of interest (4 cohorts in total)

- You will need a new concept set for each of these 4 drugs (903963 – triamcinolone, 1713332 – amoxicillin, 1713332 –
acetaminophen, 19025274 – oxygen)

Treatment Pathway
- Create a new cohort pathway and save it as  ‘[UCS] Pneumonia Treatments’ 

- Import your target cohort (pneumonia)

- Import your events cohorts (your 4 drug cohorts)
- Execute and check the results

ATLAS Treatment Pathways – Exercise
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ATLAS Treatment Pathways – Exercise Answer
Among adults hospitalized with pneumonia, how many received a combination of any the following drugs (1) acetaminophen 
(painkiller) (2) amoxicillin (antibiotic) (3) triamcinolone (corticosteroid) and (4) inhaled oxygen prior to hospital admission?

Answer: only 1.9% received a combination of inhaled oxygen and acetaminophen. Overall, 52 out of 2,234 patients were 
treated as follows: 46.2% received acetaminophen, 25% received triamcinolone, 15.4% received amoxicillin and 13.5% 
received inhaled oxygen.



Thank You
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