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Abstract

Objective: Sepsis has a high rate of 30-day unplanned readmissions. Predictive modeling has been suggested as a tool to identify high-risk patients.
However, existing sepsis readmission models have low predictive value and most predictive factors in such models are not actionable.

Materials and methods: Data from patients enrolled in the AllofUs Research Program cohort from 35 hospitals were used to develop a multicenter
validated sepsis-related unplanned readmission model that incorporates clinical and social determinants of health (SDH) to predict 30-day unplanned
readmissions. Sepsis cases were identified using concepts represented in the Observational Medical Outcomes Partnership. The dataset included over
60 clinical/laboratory features and over 100 SDH features.

Results: Incorporation of SDH factors into our model of clinical and demographic features improves model area under the receiver operating
characteristic curve (AUC) significantly (from 0.75 to 0.80; P < .001). Model-agnostic interpretability techniques revealed demographics, economic
stability, and delay in getting medical care as important SDH predictive features of unplanned hospital readmissions.

Discussion: This work represents one of the largest studies of sepsis readmissions using objective clinical data to date (8935 septic index encounters).
SDH are important to determine which sepsis patients are more likely to have an unplanned 30-day readmission. The AllofUS dataset provides
granular data from a diverse set of individuals, making this model potentially more generalizable than prior models.

Conclusion: Use of SDH improves predictive performance of a model to identify which sepsis patients are at high risk of an unplanned 30-day
readmission.
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Abstract j{ 2
Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are commonly used to reduce pain, fever, and inflammation but have been associated wBEH]
complications in community-acquired pneumonia. Observations shortly after the start of the COVID-19 pandemic in 2020 suggested that ibuprofen was
associated with an increased risk of adverse events in COVID-19 patients, but subsequent observational studies failed to demonstrate increased risk and in
one case showed reduced risk associated with NSAID use.

Methods: A 38-center retrospective cohort study was performed that leveraged the harmonized, high-granularity electronic health record data of the
National COVID Cohort Collaborative. A propensity-matched cohort of 19,746 COVID-19 inpatients was constructed by matching cases (treated with NSAIDs
at the time of admission) and 19,746 controls (not treated) from 857,061 patients with COVID-19 available for analysis. The primary outcome of interest was
COVID-19 severity in hospitalized patients, which was classified as: moderate, severe, or mortality/hospice. Secondary outcomes were acute kidney injury
(AKI), extracorporeal membrane oxygenation (ECMO), invasive ventilation, and all-cause mortality at any time following COVID-19 diagnosis.

Results: Logistic regression showed that NSAID use was not associated with increased COVID-19 severity (OR: 0.57 95% Cl: 0.53-0.61). Analysis of secondary
outcomes using logistic regression showed that NSAID use was not associated with increased risk of all-cause mortality (OR 0.51 95% Cl: 0.47-0.56), invasive
ventilation (OR: 0.59 95% Cl: 0.55-0.64), AKI (OR: 0.67 95% Cl: 0.63-0.72), or ECMO (OR: 0.51 95% Cl: 0.36-0.7). In contrast, the odds ratios indicate reduced
risk of these outcomes, but our quantitative bias analysis showed E-values of between 1.9 and 3.3 for these associations, indicating that comparatively weak
or moderate confounder associations could explain away the observed associations.

Conclusions: Study interpretation is limited by the observational design. Recording of NSAID use may have been incomplete. Our study demonstrates that
NSAID use is not associated with increased COVID-19 severity, all-cause mortality, invasive ventilation, AKI, or ECMO in COVID-19 inpatients. A conservative
interpretation in light of the quantitative bias analysis is that there is no evidence that NSAID use is associated with risk of increased severity or the other
measured outcomes. Our results confirm and extend analogous findings in previous observational studies using a large cohort of patients drawn from 38
centers in a nationally representative multicenter database.
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Abstract N3

Background: Combination therapy with liothyronine (LT3) and levothyroxine (LT4) is used in patients with persistent symptoms despite being administered
an adequate dose of LT4. LT3 may also be used in some thyroid cancer patients preparing for radioactive iodine therapy. However, there is a controversy
regarding the safety of LT3 use, and there has been no definite evidence of long-term safety of LT3 therapy in Asian populations. The aim of this study was
to examine the long-term safety of LT3 therapy using the Common Data Model (CDM).

Methods: We conducted a retrospective multicenter study across four hospital databases encoded in the Observational Medical Outcomes Partnership
(OMOP) CDM. LT3 users were defined as those who received an LT3 prescription for at least 90 days (with or without LT4), and their safety outcomes were
compared with those in LT4-only users after 1:4 propensity score matching. Safety outcomes included the incidences of osteoporosis, cardiovascular disease,
cancer, anxiety disorder, and mood disorder.

Results: We identified 1,434 LT3 users and 3,908 LT4-only users. There was a statistically significant difference in the incidence rate of safety outcomes
between LT3 users and LT4-only users. The risks of heart failure (incidence rate ratio [IRR] = 1.664, 95% confidence interval [Cl] 1.002-2.764, p = 0.049) and
stroke (IRR =1.757, 95% Cl 1.073-2.877, p = 0.025) were higher in LT3 users than in LT4-only users. When subgroup analysis was performed according to the
presence/absence of thyroid cancer history and duration of thyroid hormone replacement, the risk of heart failure was higher in LT3 users with a history of
thyroid cancer and those who underwent >52 weeks of LT3 therapy. Additionally, the risk of stroke was higher in LT3 users without thyroid cancer history
and those who underwent >52 weeks of LT3 therapy.

Conclusions: The use of LT3 was associated with increased incidence of heart failure and stroke in patients with a longer duration of LT3 use and history of
thyroid cancer. Therefore, clinicians should consider the risk of heart failure and stroke in thyroid cancer patients with long-term use of LT3. These findings
require confirmation in other populations.
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Abstract

Objective: To develop a framework for identifying temporal clinical event trajectories from Observational Medical Outcomes
Partnership-formatted observational healthcare data.

Materials and methods: A 4-step framework based on significant temporal event pair detection is described and implemented
as an open-source R package. It is used on a population-based Estonian dataset to first replicate a large Danish population-based
study and second, to conduct a disease trajectory detection study for type 2 diabetes patients in the Estonian and Dutch
databases as an example.

Results: As a proof of concept, we apply the methods in the Estonian database and provide a detailed breakdown of our findings.
All Estonian population-based event pairs are shown. We compare the event pairs identified from Estonia to Danish and Dutch
data and discuss the causes of the differences. The overlap in the results was only 2.4%, which highlights the need for running
similar studies in different populations.

Conclusions: For the first time, there is a complete software package for detecting disease trajectories in health data.
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Abstract

Objectives: The aim of this study was to characterize the benefits of converting Electronic Medical Records (EMRs) to a common data model
(CDM) and to assess the potential of CDM-converted data to rapidly generate insights for benefit-risk assessments in post-market regulatory
evaluation and decisions.

Methods: EMRs from January 2013 to December 2016 were mapped onto the Observational Medical Outcomes Partnership-CDM (OMOP-CDM)
schema. Vocabulary mappings were applied to convert source data values into OMOP-CDM-endorsed terminologies. Existing analytic codes used
in a prior OMOP-CDM drug utilization study were modified to conduct an illustrative analysis of oral anticoagulants used for atrial fibrillation in
Singapore and South Korea, resembling a typical benefit-risk assessment. A novel visualization is proposed to represent the comparative
effectiveness, safety and utilization of the drugs.

Results: Over 90% of records were mapped onto the OMOP-CDM. The CDM data structures and analytic code templates simplified the querying of
data for the analysis. In total, 2,419 patients from Singapore and South Korea fulfilled the study criteria, the majority of whom were warfarin users.
After 3 months of follow-up, differences in cumulative incidence of bleeding and thromboembolic events were observable via the proposed
visualization, surfacing insights as to the agent of preference in a given clinical setting, which may meaningfully inform regulatory decision-making.
Conclusions: While the structure of the OMOP-CDM and its accessory tools facilitate real-world data analysis, extending them to fulfil regulatory
analytic purposes in the post-market setting, such as benefit-risk assessments, may require layering on additional analytic tools and visualization
techniques.
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Abstract

In this review article, we discuss the model for end-stage liver disease (MELD) score and its dual purpose in general
and transplant hepatology. As the landscape of liver disease and transplantation has evolved considerably since
the advent of the MELD score, we summarise emerging concepts, methodologies, and technologies that may

improve mortality prognostication in the future. Finally, we explore how these novel concepts and technologies
may be incorporated into clinical practice.
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Abstract =A
Background: Post-acute sequelae of SARS-CoV-2 infection, known as long COVID, have severely affected recovery from the COVID-19 pandemic for patierﬁﬂ:ﬂlx 7

society alike. Long COVID is characterised by evolving, heterogeneous symptoms, making it challenging to derive an unambiguous definition. Studies of electronic
health records are a crucial element of the US National Institutes of Health's RECOVER Initiative, which is addressing the urgent need to understand long COVID,
identify treatments, and accurately identify who has it-the latter is the aim of this study.

Methods: Using the National COVID Cohort Collaborative's (N3C) electronic health record repository, we developed XGBoost machine learning models to identify
potential patients with long COVID. We defined our base population (n=1 793 604) as any non-deceased adult patient (age 218 years) with either an International
Classification of Diseases-10-Clinical Modification COVID-19 diagnosis code (U07.1) from an inpatient or emergency visit, or a positive SARS-CoV-2 PCR or antigen
test, and for whom at least 90 days have passed since COVID-19 index date. We examined demographics, health-care utilisation, diagnoses, and medications for
97 995 adults with COVID-19. We used data on these features and 597 patients from a long COVID clinic to train three machine learning models to identify
potential long COVID among all patients with COVID-19, patients hospitalised with COVID-19, and patients who had COVID-19 but were not hospitalised. Feature
importance was determined via Shapley values. We further validated the models on data from a fourth site.

Findings: Our models identified, with high accuracy, patients who potentially have long COVID, achieving areas under the receiver operator characteristic curve of
0-92 (all patients), 0-90 (hospitalised), and 0-85 (non-hospitalised). Important features, as defined by Shapley values, include rate of health-care utilisation,
patient age, dyspnoea, and other diagnosis and medication information available within the electronic health record.

Interpretation: Patients identified by our models as potentially having long COVID can be interpreted as patients warranting care at a specialty clinic for long
COVID, which is an essential proxy for long COVID diagnosis as its definition continues to evolve. We also achieve the urgent goal of identifying potential long
COVID in patients for clinical trials. As more data sources are identified, our models can be retrained and tuned based on the needs of individual studies.
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PUHS(CRANIRFZEZRIFLTULD, long COVIDIZE. ELT DI ARE—IMEIRIC KD TIHFETIT SN, BRERERZESHI
CIRE#TH D, BEFDILTORREE. REESIEERFTAIORECOVERT ZS 7F IDEERERTHD. long COVIDDIESAE,
BEEDRTE. BRUBEBEDIEHIIFENSE THDIEH. AARTEBEZEN E U,

73i%: National COVID Cohort Collaborative (N3C) MEFHILFTURS cUZFER LU T, long COVIDZIFDOBENREE =
BE I BIEHICXGBoosttFBES )L ZHFE Uz, BEAER (n=1,793,604) =, ARF/Z(IHMBZFEZ(CKBICD-10-CMD
COVID-192ZrJ— K (U07.1) , ZE7/=(ESARS-CoV-2 PCRE UKL (IHEERBEN BT, COVID-191>F7 v oOXBAMNS <
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r, FECDODWTHRET L. CNSDOFHBICEAT 27 —5 &, HDlong COVIDT U Zw IDEESI7ANZALT, COVID-19
DEEE, COVID-19TAPBUZEE, COVID-197ZH AR U TLVRWLWEEHSlong COVIDDRIEEHZIFTE I DI DDHMED
EFI)IZzFEcElz. FEOBEEE (IS v—TLAMBICK> TRESNG. 5. 4BBHDMRDT—5F TETILDEE =
707

BR: B4 DESILIE, long COVIDDAJEEMDH B EE ZE LV EE CREL, ROC-AUCIZ0.92 (£F#&) , 0.90 (ARE

#) , 0.85 GEAREE) Tholke. Sv—TLAMETERSINDIEERFHIC(E. NLATTHER, BEFEG. TIREEE,
BT HILTATHABgE/MEDEZRT D KTHEEIBIRNMNEFND.
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BEEBIRITDICENTED., EEMNELURRITTLWDIZHRIRNDEEE Llong COVIDEZEICWHADRIENRA > hEIRD. Fz.
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B OHDSI 1st DevCon April 22, 2022.

Workshops

8 am: ATLAS (Anthony Sena); HADES Introduction (Adam Black),

8:30 am: WebAPI (Anthony Sena); CohortDiagnostics (James Gilbert)

9 am: WhiteRabbit/Rabbit in a Hat (Maxim Moinat); Patient-Level Prediction (Jenna Reps)
9:30 am: Data Quality Dashboard (Clair Blacketer); Cyclops (Marc Suchard)

Then keynote talk, panel discussion, etc.
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5 HDOCommunity Call

4

® APAC Community Call 77—+
May 5 Cohort Diagnostic Tool (Covid Phenotyping)
May 19 Mini Tutorial#1

® Global Community Call 77—~
May 3 DARWIN EU Initiative

May 10 Mother’s Day-themed conversations
- Clinical Research Opportunities: Brainstorm on maternal health.
- How can OHDSI support collaborator mothers to advance their personal and professional development?
- Recommended best practices for modeling pregnancy episodes and mother-child linkage.

May 17 OHDSI Debates

- Phenotype Development: One-size-fits-all vs. Tailored-per-databases
- Study Diagnostics: Nice-to-have vs. Essential requirements

May 24 OHDSI Open Studies

- IBD characterization.
- Characterization of Health by OHDSI Asia-Pacific chapter to identify Temporal Effect of the Pandemic

(CHAPTER) Study.

- Applying the Decentralized Generalized Linear Mixed Effects Model (dGEM) for Hospital Profiling of COVID-
19 Mortality Data across OHDSI Network.

- Real world safety of treatments for multiple sclerosis.

- Comparison of mortality, morbidities & healthcare resources utilization between patients with and without

a diagnosis of COVID-19.
- Quality assessment of CDM databases across the OHDSI-AP network.

18



" Inside OMOP #3 WebAPI/ATLAS
PostgreSQL%Z

pgadmind%

PostgreSQL. SQL Server. Oracle D&+

PostgreSQL, SQL Server, Oracle,

SQL Server PDW, Amazon Redshift,
COM Apache Impala, Google BigQuery

WebAPI

oA

I javascript |

DBE I
—IJb

pgadmindz ~ ‘
BET &

RFP TS
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%,

@ s
Q(nockout.

Knockout JavaScript single
page application
Google Chrome support

P

/ WebAPI \

{ REST:API }

- Java8 REST
Application

- PostgreSQL used for
design storage and
configuration

\, P

DevCon 2022 Workshop: ATLAS (Anthony Sena)

4 OMOP CDM(s) A

- Requires 1 or more
OMOP CDMs
available.

- OMOP CDMs can
use any
DatabaseConnector

\ supported platfnrny
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ATLAS Technology

* Knockout JavaScript — Model-View-ViewModel
(MVVM) Pattern

* Learning resources:

— Knockout Tutorial: http://learn.knockoutjs.com/
— What is MVVM:
https://www.youtube.com/watch?v=fo6rvTP9kkc

— JavaScript ES6:
https://www.w3schools.com/js/js es6.asp

— Require)S: https://requirejs.org/

DevCon 2022 Workshop: ATLAS (Anthony Sena)
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WebAPI Technology

* Java8 Spring Application
* Learning resources:
— Maven: https://maven.apache.org/pom.html

— Spring: https://spring.io/guides/gs/rest-service/

— Hibernate: https://www.baeldung.com/spring-
boot-hibernate

— Flyway:
https://flywaydb.org/documentation/tutorials/rep

eatable

DevCon 2022 Workshop: WebAPI (Anthony Sena)

22



WebAPI - Connection to HADES

* Clue: check WebAPI's pom.xml

* HADES Libraries

— SqlRender — used to translate SQL from OHDSI-
SQL to database specific dialect

— FeatureExtraction — used by the characterization
module to construct aggregate summary statistics
for cohorts

— Hydra — used by estimation/prediction to produce
an R study package based on JSON input
specification

WebAPI
source DB
source_daimon

WebAP] u B

DevCon 2022 Workshop: WebAPI (Anthony Sena) 23



source, source_daimonT— /L

B source

HhS5 L%
source_id
source_name
source_key

source_connection

source_dialect

XKCOME YN E#HLEEE.
sourcelXREATIZEY.
source_daimonldsource id TR 5|9 %,

i

12

SYnPUF 5% <ATLASTERREND
SYynPUF5  <ATIASTEDLN S

jdbc:postgresql://127.0.0.1:5432/cdmSynPUF5 ?user=xxxxx&p
assword=xxxxx <
postgresql <DBMSMDiE%E

B source daimon

BS54 source daimon_ id  source id daimon_type table qualifier priority

3

17T 100 12 0 cdm 0
T 101 12 1 cdm 1
T 102 12 2 results 1
7 103 12 5 temp 0
~ 0:cdm ™
— 5 —E )L 1:vocabulary  schemaZ (k%
2:results
5:temp

24



