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Abstract

Purpose: Phenotype algorithms are central to performing analyses using observational data. These algorithms
translate the clinical idea of a health condition into an executable set of rules allowing for queries of data elements
from a database. PheValuator, a software package in the Observational Health Data Sciences and Informatics (OHDSI)
tool stack, provides a method to assess the performance characteristics of these algorithms, namely, sensitivity,
specificity, and positive and negative predictive value. It uses machine learning to develop predictive models for
determining a probabilistic gold standard of subjects for assessment of cases and non-cases of health conditions.
PheValuator was developed to complement or even replace the traditional approach of algorithm validation, i.e., by
expert assessment of subject records through chart review. Results in our first PheValuator paper suggest a
systematic underestimation of the PPV compared to previous results using chart review. In this paper we evaluate
modifications made to the method designed to improve its performance.

Methods: The major changes to PheValuator included allowing all diagnostic conditions, clinical observations, drug
prescriptions, and laboratory measurements to be included as predictors within the modeling process whereas in the
prior version there were significant restrictions on the included predictors. We also have allowed for the inclusion of
the temporal relationships of the predictors in the model. To evaluate the performance of the new method, we
compared the results from the new and original methods against results found from the literature using traditional
validation of algorithms for 19 phenotypes. We performed these tests using data from five commercial databases.
Results: In the assessment aggregating all phenotype algorithms, the median difference between the PheValuator
estimate and the gold standard estimate for PPV was reduced from -21 (IQR -34, -3) in Version 1.0 to 4 (IQR -3, 15)
using Version 2.0. We found a median difference in specificity of 3 (IQR 1, 4.25) for Version 1.0 and 3 (IQR 1, 4) for
Version 2.0. The median difference between the two versions of PheValuator and the gold standard for estimates of
sensitivity was reduced from -39 (-51, -20) to -16 (-34, -6).

Conclusion: PheValuator 2.0 produces estimates for the performance characteristics for phenotype algorithms that
are significantly closer to estimates from traditional validation through chart review compared to version 1.0. With
this tool in researcher's toolkits, methods, such as quantitative bias analysis, may now be used to improve the
reliability and reproducibility of research studies using observational data.
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Background: Since the outbreak of COVID-19 pandemic in Rwanda, a vast amount of SARS-COV-2/COVID-19-related data have been collected including
COVID-19 testing and hospital routine care data. Unfortunately, those data are fragmented in silos with different data structures or formats and cannot be
used to improve understanding of the disease, monitor its progress, and generate evidence to guide prevention measures. The objective of this project is to
leverage the artificial intelligence (Al) and data science techniques in harmonizing datasets to support Rwandan government needs in monitoring and
predicting the COVID-19 burden, including the hospital admissions and overall infection rates.

Methods: The project will gather the existing data including hospital electronic health records (EHRs), the COVID-19 testing data and will link with
longitudinal data from community surveys. The open-source tools from Observational Health Data Sciences and Informatics (OHDSI) will be used to
harmonize hospital EHRs through the Observational Medical Outcomes Partnership (OMOP) Common Data Model (CDM). The project will also leverage
other OHDSI tools for data analytics and network integration, as well as R Studio and Python. The network will include up to 15 health facilities in Rwanda,
whose EHR data will be harmonized to OMOP CDM.

Expected results: This study will yield a technical infrastructure where the 15 participating hospitals and health centres will have EHR data in OMOP CDM
format on a local Mac Mini ("data node"), together with a set of OHDSI open-source tools. A central server, or portal, will contain a data catalogue of
participating sites, as well as the OHDSI tools that are used to define and manage distributed studies. The central server will also integrate the information
from the national Covid-19 registry, as well as the results of the community surveys. The ultimate project outcome is the dynamic prediction modelling for
COVID-19 pandemic in Rwanda.

Discussion: The project is the first on the African continent leveraging Al and implementation of an OMOP CDM based federated data network for data
harmonization. Such infrastructure is scalable for other pandemics monitoring, outcomes predictions, and tailored response planning.
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Background and aims: Gastrointestinal (Gl) symptoms are well-recognized manifestations of coronavirus disease 2019 (COVID-19). Our primary objective
was to evaluate the association between Gl symptoms and COVID-19 severity.

Methods: In this nationwide cohort of US veterans, we evaluated Gl symptoms (nausea/vomiting/diarrhea) reported 30 days prior to and including the date
of positive SARS-CoV-2 testing (March 1, 2020-February 20, 2021). All patients had >1 year of prior baseline data and >60 days follow-up relative to the test
date. We used propensity score (PS)-weighting to balance covariates in patients with vs. without Gl symptoms. The primary composite outcome was severe
COVID-19, defined as hospital admission, intensive care unit (ICU) admission, mechanical ventilation, or death within 60-days of positive testing.

Results: Of 218,045 SARS-CoV-2 positive patients, 29,257 (13.4%) had Gl symptoms. After PS-weighting, all covariates were balanced. In the PS-weighted
cohort, patients with vs. without Gl symptoms had severe COVID-19 more often (29.0% vs. 17.1%, P<0.001). When restricted to hospitalized patients
(14.9%; n=32,430), patients with Gl symptoms had similar frequencies of ICU admission and mechanical ventilation compared to patients without symptoms.
There was a significant age interaction; among hospitalized patients >70 years old, lower COVID-19 associated mortality was observed in patients with vs.
without Gl symptoms, even after accounting for COVID-19-specific medical treatments.

Conclusion: In the largest integrated US healthcare system, SARS-CoV-2 positive patients with Gl symptoms experienced severe COVID-19 outcomes more
often than those without symptoms. Additional research on COVID-19 associated Gl symptoms may inform preventive efforts and interventions to reduce
severe COVID-19.
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Abstract

This paper describes the development and implementation of an anesthesia data warehouse in the Lille University
Hospital. We share the lessons learned from a ten-year project and provide guidance for the implementation of such
a project. Our clinical data warehouse is mainly fed with data collected by the anesthesia information management
system and hospital discharge reports. The data warehouse stores historical and accurate data with an accuracy level
of the day for administrative data, and of the second for monitoring data. Datamarts complete the architecture and
provide secondary computed data and indicators, in order to execute queries faster and easily. Between 2010 and
2021, 636 784 anesthesia records were integrated for 353 152 patients. We reported the main concerns and barriers
during the development of this project and we provided 8 tips to handle them. We have implemented our data
warehouse into the OMOP common data model as a complementary downstream data model. The next step of the
project will be to disseminate the use of the OMOP data model for anesthesia and critical care, and drive the trend
towards federated learning to enhance collaborations and multicenter studies.
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ZDFHRBUNER.

@ EETL —AEUTIHILACIEHEZEAR LRV, I UVILACZIEATD— RE[E
BRICINOD TRV E D ERERR T B EIETES, BEHCILACIHH SN B25%
SEHBEOILACHNY Y EIOXRMFABTE SRS, RixBOYYE> D
(T VVRNAEICIRD (BEAYESSEHOMER(INE) .
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MRARREI— ROy ESD

JYEIORDAA—Z

| EEa-FrrzoEs ERa—F ' p—n
|84 ConceptlD LOINC concept name bl ks EAir =l frra— F BRPEin #R s MEEEL MEEEH FEEEL FEEEH
A 3026361 26453-1 Erythrocytes [#/volume] in Blood rIEE =@ #H/BE 9 102345 RBC EDTA2m  A/ul 425 545 370 510
Aspartate aminotransferase [Enzymatic . . -~ . .
A 3013721 1920-8 AST mnEorm#E F/BE - 9 103492 GOT miE /L 8 40 ¥ =
activity/volume] in Serum or Plasma
Fibrin D-di DDU [Mass/vol 1i 1 DA A~w—€E i EEIES
B | 3048530 48066-5 _ . . ASSNOHMET™ Ddimer | m EE/EE - 112928 DX AT — ZTvEmME pg/mL - 1| o« e o
Platelet poor plasma iz orESEE
Fibrin D-dimer FEU [Mass/volume] in s FA4FTUST EEHHS
B 3051714 | 48065-7 D-di n# EE/EE (ug/mL)
Platelet poor plasma e e “iEES R orfEEEE

A

% E ConceptlD

3026361

@ A

LOINC

concept name

N2 — K BB R

102345 RBC

EDTAZ M

26453-1 Erythrocytes [#/volume] in Blood

i

B/l

ST Ml B AT S Wall
MEKE 4 H/RE -
MEE(EL ME#EH FEEEL FEEEH
425 545 370 510

MEEMBEGE > MERQODTREENREE FS(EER <R,
KT — I DIEEEDHMEZX B
18



RARREI— ROy ESD

D-4514<—DfF :

B URENMEE D D. BUEBRIU. BN 2 ERED.

B4 ConceptlD LOINC concept name N e

Fibrin D-dimer DDU [Mass/volume] in
Platelet poor plasma

Fibrin D-dimer FEU [Mass/volume] in

B 3048530 48066-5 D-dimer |iE

B 3051714  48065-7 D-dimer [M3E
Platelet poor plasma
(A2 — F BRRAEIR K =8 y) MEZEEL MEAEH FEEEL
112928 DX A ~— 7 T EMmMH#TF ug/mL - 1 =

(ug/mL)

MR E (XDDUD S TH DHI(FEU(IZEME: MWIHREIR L)
B9 BICIE:
- RBAEZECREVEhTE 3.

B fif B Wl
DX A <—HE
fir
e B gl B

el —

VIREE

EE/HE

ES/EE

BmEREE
orE#E
BmEREE
orfE#E

- R —HDEHEETHETSD (FHIFIEIENE DS MNMEBIREE)
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FRET : FEERIBEEEAL(CDULT

® LOINCO— RICIIFE—EMIDETE (TR0, (mg/dLEug/dLiE
B UREI— R, —5 mmol/L&Emg/dLIFERDZI— R, )

@ THOFFICUTHLK & DrFICEfZ R TBE I DINENE
UCTULED,

o YYEIRIMEGHEBELUT, H—BUCHIATEEDTSD,

T 1— ROETERIC. YWY E> D INREEL]
HIETE I DDONELDTIIIRLID,

o)

mmol/LEmg/dLICRE T ZDH ?

WE(BEMNZE)TDE. LOINCO— REZNSD,

B ZRIIRE U T, #BELIEESNCEAIOO—RET B,
(v EIRIC, BEROIEHENE)
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