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HowOften community effort 
Target cohorts:

1. ‘general population’
1Jan2018, 1Jan2022, 1st visit 
2018, 1st visit 2022….

2. ‘important indications’
Diabetes, Hypertension, 
Renal impairment, hepatic 
impairment, cardiac 
impairment, cancers (breast, 
lung, prostate), mental 
health (depression, bipolar, 
schizophrenia), infectious 
disease (Covid, HIV), eye 
care (blinding diseases), 
women’s health (pregnancy, 
endometriosis), ….

3. ‘drug classes’
GLP1, ACE inhibitors, SSRI, 
antiVEGF, ….

Outcome cohorts:

1. Adverse events of special 
interest (AESI)
Guillain-Barre Syndrome, 
Thrombocytopenia, Ischemic 
stroke, Transverse myelitis, …

2. Designated medical 
events (DME)
Stevens-Johnson Syndrome, 
pancreatitis, rhabdomyolysis 
acute kidney injury, … 

3. Indication outcomes
End-stage renal disease, 
acute myocardial infarction, 
hepatic failure, …

4. Side effects of drugs
Headache, diarrhea, 
anaphylaxis, …

Stratification factors:
1. Database, 2. Age, 3. Sex, 4. Calendar year

Create 
Phenotypes

Design 
protocol + 

analysis

Network 
execution

Develop 
interface

Interpret 
results

Publish methodological 
findings

Publish clinical findings

We 
need 
you!

Phenotypers

Rshiny 
developers

R package 
developers

Data 
partners

Methods 
researchers

Clinical 
researchers
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HowOften next steps
• Pre-Symposium:
• Draft protocol to allow data partners to get approval to participate
• Develop and evaluate all phenotypes for targets and outcomes

• All outcomes to be used in HowOften must be included in OHDSI Phenotype Library
• Release analysis package that includes all phenotypes and analysis to instantiate 

cohorts and characterize incidence of all target-outcome pairs
• During Symposium:
• Execute HowOften analysis package across OHDSI network
• Deploy viewer to allow exploration of all results
• Collaborate on appropriate use of evidence

• Methodological questions:  how to ensure results are reliable?
• Development questions:  how to improve user interface to disseminate results?
• Clinical questions:  what have we learned that can fill evidence gaps and improve decision-

making?
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Analytic use case Type Structure Example

Clinical 
characterization

Disease Natural History Amongst patients who are diagnosed with <insert your favorite 
disease>,  what are the patient’s characteristics from their 
medical history?  

Amongst patients with rheumatoid arthritis, what are their 
demographics (age, gender), prior conditions, medications, 
and health service utilization behaviors?

Treatment utilization Amongst patients who have <insert your favorite disease>,  
which treatments were patients exposed to amongst <list of 
treatments for disease>  and in which sequence?  

Amongst patients with depression,  which treatments were 
patients exposed to SSRI, SNRI, TCA, bupropion, 
esketamine  and in which sequence?  

Outcome incidence Amongst patients who are new users of <insert your favorite 
drug>, how many patients experienced <insert your favorite 
known adverse event from the drug profile> within <time 
horizon following exposure start>?

Amongst patients who are new users of methylphenidate, 
how many patients experienced psychosis within 1 year of 
initiating treatment?

Patient level 
prediction

Disease onset and 
progression

For a given patient who is diagnosed with <insert your favorite 
disease>, what is the probability that they will go on to have 
<another disease or related complication> within <time horizon 
from diagnosis>?  

For a given patient who is newly diagnosed with atrial 
fibrillation, what is the probability that they will go onto to 
have ischemic stroke in next 3 years?

Treatment response For a given patient who is a new user of <insert your favorite 
chronically-used drug>, what is the probability that they will 
<insert desired effect> in <time window>?

For a given patient with T2DM who start on metformin , 
what is the probability that they will maintain HbA1C<6.5% 
after 3 years?

Treatment safety For a given patient who is a new user of <insert your favorite 
drug>, what is the probability that they will experience <insert 
adverse event > within <time horizon following exposure>?

For a given patients who is a new user of warfarin, what is 
the probability that they will have GI bleed in 1 year?

Population-level 
effect 
estimation

Safety surveillance Does exposure to <insert your favorite drug> increase the risk of 
experiencing <insert an adverse event> within <time horizon 
following exposure start>?

Does exposure to ACE inhibitor increase the risk of 
experiencing Angioedema within 1 month after exposure 
start?

Comparative 
effectiveness

Does exposure to <insert your favorite drug> have a different 
risk of experiencing <insert any outcome (safety or benefit) > 
within <time horizon following exposure start>, relative to 
<insert your comparator treatment>?

Does exposure to ACE inhibitor have a different risk of 
experiencing acute myocardial infarction while on 
treatment, relative to thiazide diuretic?
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OHDSI’s journey generating background 
incidence rates
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Aug 1: Quality measure  = Incidence Proportion
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Incidence characterization part of Sisyphus 
Challenge – context to understand causal effects
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Why large-scale analysis is needed in healthcare

Al
l d

ru
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All health outcomes of interest
In 2022, there were 
>2,000 active 
ingredients approved 
by FDA which were 
prescribed to at least 
patient in 1 large US 
claims database

In 2022, there were 
>50,000 distinct 
ICD10CM diagnosis 
codes used to represent 
medical conditions in at 
least patient in that 
same database

2,000 drugs * 50,000 outcomes = 
100 million potential drug-outcome relationships that some patient 
could want to understand and deserves to know about
- Characterization:   how often does the outcome occur among 

persons exposed to the drug?
- Prediction:   what’s my probability of experiencing the outcome 

after I start treatment, given my baseline medical history?
- Estimation:  Does the drug cause the outcome?

<0.1% of drug-outcome relationships have published 
literature, and ‘most published findings are false’ 
(Ioannidis 2005)
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What’s our large-scale matrix?

Target Cohorts:

The 
‘denominator’ of 
the population 
‘at risk’

1

2

3

…

n

Outcome Cohorts:

The events that occur within the population ‘at risk’
1 2 3 … m

(i,j)

…

i

…j

Amongst patients who are <insert your favorite 
target cohort i>, how many patients 
experienced <insert your favorite outcome j> 
within <time horizon relative to target start>?
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How can you contribute now?
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What is OHDSI Phenotype Library
• Cohort Definition
• Catalog of computable phenotype algorithms (called Cohort Definitions) that are 

compatible with the OHDSI standard software.
• Unit of the library = ‘Cohort Definition’
• When executed yield a Cohort.

• OHDSI Phenotype Library is a OHDSI Github Repository, that is available 
as
•  Github API https://github.com/OHDSI/PhenotypeLibrary/tree/main/inst

• Installable R package remotes::install_github("OHDSI/PhenotypeLibrary")

• Applications using the OHDSI
• https://data.ohdsi.org/PhenotypeLibrary/  
• https://dash.ohdsi.org/phenotype-explorer 

https://data.ohdsi.org/PhenotypeLibrary/
https://dash.ohdsi.org/phenotype-explorer
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Principles of OHDSI Phenotype Library
• Publicly accessible
• Version-controlled 
• Referenceable
• Towards FAIR principles: Findability, Accessibility, Reproducibility, and 

Interoperability.
• Cataloguing of metadata, attribution and promotion of discovery and 

reuse in scientific research.



@OHDSI www.ohdsi.org #JoinTheJourney ohdsi

What is NOT the OHDSI Phenotype Library
• NOT: ‘Gold Standard’. One clinical idea may have more than one cohort 

definition*
*Exception: Logically identical cohort definitions or cohort definitions with identical 
performance characteristic
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Submission* to OHDSI Phenotype Library
• Start an OHDSI Forum, tag librarian Gowtham_Rao . 
• Title of the thread: start with ’Phenotype Submission - ’.
• Examples of titles for the thread ‘Phenotype submission - Acute Hepatic Injury’

• Include the following metadata
• Submitted Cohort Name : User submitted cohort name. Can be long and us 

special characters. Can clash with another user submitted cohort definition.
• Logic Description : A simplified description of the logic used to build the cohort 

definition. What allows persons to enter and what allows to persons to exit.
• Contributors : Name of the contributor; 
• Contributor OrcIds : optional e.g. '0000-0002-4949-7255'; 
• Contributor Organizations : e.g. 'OHDSI'; Department of Veterans Affairs.
• Clinical Description: A text based description of the clinical idea being model in 

the phenotype algorithm.
*Alternative options: Email Gowtham Rao at rao@ohdsi.org or come to the OHDSI Phenotype Development and evaluation workgroup.

mailto:rao@ohdsi.org
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HowOften phenotype deadline:   15Sept2023

• HowOften symposium activity will be based exclusively on phenotypes in 
the OHDSI Phenotype Library
• Contribute phenotypes to OHDSI Phenotype Library by 15Sept2023 to be 

considered for inclusion in the HowOften effort
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Breakout activity
• 10 persons  x 10 minutes
• Brainstorm:
• Q1:  How would you and others use the evidence from HowOften 

large-scale incidence characterization?
• Q2:  What phenotypes are still needed to be included in HowOften to 

generate the evidence you need?
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