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Evaluating Use of Methods For Adverse Event Under Surveillance

NFETODIIFUH—RASVAFEIE,
TEE T FILDBEEESHTLDNELNAEL,

Bias, Precision and Timeliness of
Historical (Background) Rate Comparison
Methods for Vaccine Safety Monitoring:
An Empirical Multi-Database Analysis

Xintong Li¢, Lana YH Lai?, Anna Ostropolets®, Faaizah Arshad-®, Eng Hooi
Tant, Paula Casajust®, ﬁﬂ Thamir M. Alshammari®, Talita Duarte-Salles’, Evan P.
Minty?2, Carlos Areia®, 8l Nicole Pratt', Patrick B. Ryan''3, George Hripcsak™?,

Marc A. Suchard*®, Martijn J. Schuemie*** and Daniel Prieto-Alhambra'*

https://www.frontiersin.org/articles/10.3389/fphar.2021.773875/full



Key Messages

- Within-database background rate comparison is a sensitive but unspecific method to identify vaccine
safety signals. The method is positively biased, with low ( <20%) type 2 error, and 20—-100% of negative
control outcomes were incorrectly identified as safety signals due to type 1 error.

« Age-sex adjustment and anchoring background rate estimates around a healthcare visit are useful
strategies to reduce false positives, with little impact on type 2 error.

« Sufficient sensitivity was reached for the identification of safety signals by month 1-2 for vaccines with
quick uptake (e.g., seasonal influenza), but much later (up to month 9) for vaccines with slower uptake
(e.g., varicella-zoster or papillomavirus).

« Empirical calibration using negative control outcomes reduces type 1 error to nominal at the cost of
increasing type 2 error.
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VISIT_OCCURRENCE

*Admitting_source_concept_id -> Admitted_from_concept_id
*Admitting_source_value -> Admitted_from_source_value
*Discharge_to_concept_id -> Discharged_to_concept_id
*Discharge_to_source_value -> Discharged_to_source_value

VISIT_DETAIL

*Admitting_source_concept_id -> Admitted_from_concept_id
*Admitting_source_value -> Admitted_from_source_value
*Discharge_to_concept_id -> Discharged_to_concept_id
*Discharge_to_source_value -> Discharged_to_source_value
*Visit_detail_parent_id -> Parent_visit_detail_id

PROCEDURE_OCCURRENCE
*+ Procedure_end_date
*+ Procedure_end_datetime

DEVICE_EXPOSURE
*Unique_device_id -> Changed to varchar(255)
*+ Production_id

2.

-

-
v

1/3

MEASUREMENT

*+ Unit_source_concept_id

*+ Measurement_event_id

*+ Meas_event_field_concept_id

OBSERVATION
*+Value_source_value

*+ Observation_event_id

*+ Obs_event_field_concept_id

NOTE
*+ Note_event_id
*+ Note_event_field_concept_id

LOCATION

*+ Country_concept_id
*+ Country_source_value
*+ Latitude

*+ Longitude

*+ Unit_concept_id
*+ Unit_source_value
*+ Unit_source_concept_id

® CDMAIDMD L I—FELEEAFRT HEZDIFEER
XXXX_event_id
% 4L a—F Dprimary_key (XXXX_id)
XXXX_event_field_concept_id
U T—TIILEIET concept_id (CLASSH TableD+ M)
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METADATA T—ILEN
+ Metadata_id + EPISODE
*+Value_as_number + EPISODE_EVENT

+ COHORT
CDM_SOURCE
«Cdm_source_name -> Mandatory field F—7 LBk
*Cdm_source_abbreviation -> Mandatory field - ATTRIBUTE_DEFINITION

*Cdm_holder -> Mandatory field

*Source_release_date -> Mandatory field

*Cdm_release_date -> Mandatory field

ot .
Cdm_version_concept_id 55 7J[|7_'—7 L

VOCABULARY

Vocabulary_reference -> Non-mandatory field COHORT

*Vocabulary_version -> Non-mandatory field cohort_definition_id

subject_id
cohort_start_date

cohort_end_date

S¢RESULTS schemalZlyiv 3
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BMT—TIL
Standardized Derived Elements

® EPISODELIT. BIAISIEDIGE . BTN ER. A%
BB, TS EfELE, AthenaDEpisode A 12

EPISODE

episode_id

person_id
episode_concept_id
episode_start_date
episode_start_datetime
episode_end_date
episode_end_datetime
episode_parent_id
episode_number
episode_object_concept_id
episode_type_concept_id
episode_source_value

episode_source_concept_id

episode_concept_idD—&E L #H 5,

EPISODE T—JJLIX, FRILARILDEERA R
(VISIT_OCCURRENCE. DRUG_EXPOSURE.
PROCEDURE_OCCURRENCE. DEVICE_EXPOSURE) %%
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HERIRIZLI=LD,

EPISODE_EVENT T—7 JLIE, BRELDERERA N~
(VISIT_OCCURRENCE, DRUG_EXPOSURE,
PROCEDURE_OCCURRENCE, DEVICE_EXPOSURE) &3
Y75 EPISODE T R ZEHEUMTIFTLNVS,

EPISODE_EVENT
episode_id
event_id

episode_event_field concept_id
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> IMIR Med Inform. 2021 Dec 14;9(12):e30970. doi: 10.2196/30970.

Transformation and Evaluation of the MIMIC
Database in the OMOP Common Data Model:
Development and Usability Study

Micolas Paris ® 1, Antoine Lamer ' 2, Adrien Parrot *

Affiliations — collapse
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2 Univ. Lille, CHU Lille, ULR 2694 - METRICS: Evaluation des Technologies de santé et des
Pratiques medicales, Lille, France.
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Abstract

Background: In the era of big data, the intensive care unit (ICU) is likely to benefit from real-time computer analysis
and modeling based on close patient monitoring and electronic health record data. The Medical Information Mart
for Intensive Care (MIMIC) is the first open access database in the ICU domain. Many studies have shown that
common data models (CDMs) improve database searching by allowing code, tools, and experience to be shared.
The Observational Medical Outcomes Partnership (OMOP) CDM is spreading all over the world.

Objective: The objective was to transform MIMIC into an OMOP database and to evaluate the benefits of this
transformation for analysts.

Methods: We transformed MIMIC (version 1.4.21) into OMOP format (version 5.3.3.1) through semantic and
structural mapping. The structural mapping aimed at moving the MIMIC data into the right place in OMOP, with
some data transformations. The mapping was divided into 3 phases: conception, implementation, and evaluation.
The conceptual mapping aimed at aligning the MIMIC local terminologies to OMOP's standard ones. It consisted of
3 phases: integration, alignment, and evaluation. A documented, tested, versioned, exemplified, and open
repository was set up to support the transformation and improvement of the MIMIC community's source code. The
resulting data set was evaluated over a 48-hour datathon.

Results: With an investment of 2 people for 500 hours, 64% of the data items of the 26 MIMIC tables were
standardized into the OMOP CDM and 78% of the source concepts mapped to reference terminologies. The model
proved its ability to support community contributions and was well received during the datathon, with 160
participants and 15,000 requests executed with a maximum duration of 1 minute.

Conclusions: The resulting MIMIC-OMOP data set is the first MIMIC-OMOP data set available free of charge with

real disidentified data ready for replicable intensive care research. This approach can be generalized to any medical
field.
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> Sci Rep. 2021 Dec 15;11(1):24070. doi: 10.1038/s41598-021-03332-6.

Preliminary feasibility assessment of CDM-based
active surveillance using current status of medical
device data in medical records and OMOP-CDM

Sooin Choi ', Soo Jeong Choi 2, Jin Kuk Kim 2, Ki Chang Nam #, Suehyun Lee %, Ju Han Kim 2,

You Kyoung Lee ©

Affiliations + expand
PMID: 34911976 PMCID: PMC8674329 DOL 10.1038/541598-021-03332-6
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Abstract

In recent years, there has been an emerging interest in the use of claims and electronic health record (EHR) data
for evaluation of medical device safety and effectiveness. In Korea, national insurance electronic data interchange
(EDI) code has been used as a medical device data source for common data model (CDM). This study performed a
preliminary feasibility assessment of CDM-based vigilance. A cross-sectional study of target medical device data in
EHR and CDM was conducted. A total of 155 medical devices were finally enrolled, with 58.7% of them having EDI
codes. Femoral head prosthesis was selected as a focus group. It was registered in our institute with 11 EDI codes.
However, only three EDI codes were converted to systematized nomenclature of medicine clinical terms concept.
EDI code was matched in one-to-many (up to 104) with unique device identifier (UDI), including devices classified
as different global medical device nomenclature. The use of UDI rather than EDI code as a medical device data
source is recommended. We hope that this study will share the current state of medical device data recorded in the
EHR and contribute to the introduction of CDM-based medical device vigilance by selecting appropriate medical
device data sources.
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» Transl Psychiatry. 2021 Dec 20;11(1):642. doi: 10.1038/541398-021-01760-6.

Predictors of diagnostic transition from major
depressive disorder to bipolar disorder: a
retrospective observational network study

Anastasiya Nestsiarovich 1, Jenna M Reps #, Michael E Matheny ® #, Scott L DuVall 2 ©,
Kristine E Lynch 2 ®, Maura Beaton 7, Xinzhuo Jiang 7, Matthew Spotnitz 7, Stephen R Pfohl &,

Nigam H Shah &, Carmen Olga Torre 2, Christian G Reich °, Dong Yun Lee ', Sang Joon Son 17,

Seng Chan You 2, Rae Woong Park 12, Patrick B Ryan 2 7, Christophe G Lambert 3 14
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Abstract

Many patients with bipolar disorder (BD) are initially misdiagnosed with major depressive disorder (MDD) and are
treated with antidepressants, whose potential iatrogenic effects are widely discussed. It is unknown whether MDD
is @ comorbidity of BD or its earlier stage, and no consensus exists on individual conversion predictors, delaying
BD's timely recognition and treatment. We aimed to build a predictive model of MDD to BD conversion and to
validate it across a multi-national network of patient databases using the standardization afforded by the
Observational Medical Outcomes Partnership (OMOP) common data model. Five "training" US databases were
retrospectively analyzed: IBM MarketScan CCAE, MDCR, MDCD, Optum EHR, and Optum Claims. Cyclops
regularized logistic regression models were developed on one-year MDD-BD conversion with all standard
covariates from the HADES PatientLevelPrediction package. Time-to-conversion Kaplan-Meier analysis was
performed up to a decade after MDD, stratified by model-estimated risk. External validation of the final prediction
model was performed across 9 patient record databases within the Observational Health Data Sciences and
Informatics (OHDSI) network internationally. The model's area under the curve (AUC) varied 0.633-0.745 (u =
0.689) across the five US training databases. Nine variables predicted one-year MDD-BD transition. Factors that
increased risk were: younger age, severe depression, psychosis, anxiety, substance misuse, self-harm
thoughts/actions, and prior mental disorder. AUCs of the validation datasets ranged 0.570-0.785 (i1 = 0.664). An
assessment algorithm was built for MDD to BD conversion that allows distinguishing as much as 100-fold risk
differences among patients and validates well across multiple international data sources.
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> BMJ Open. 2021 Dec 22;11(12):e057632. doi: 10.1136/bmjopen-2021-057632.

Characteristics and outcomes of patients with
COVID-19 with and without prevalent hypertension:
a multinational cohort study
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AbstractObjective: To characterise patients with and without prevalent hypertension and COVID-19 and to assess
adverse outcomes in both inpatients and outpatients.
Design and setting: This is a retrospective cohort study using 15 healthcare databases (primary and secondary
electronic healthcare records, insurance and national claims data) from the USA, Europe and South Korea,
standardised to the Observational Medical Outcomes Partnership common data model. Data were gathered from 1
March to 31 October 2020.
Participants: Two non-mutually exclusive cohorts were defined: (1) individuals diagnosed with COVID-19
(diagnosed cohort) and (2) individuals hospitalised with COVID-19 (hospitalised cohort), and stratified by
hypertension status. Follow-up was from COVID-19 diagnosis/hospitalisation to death, end of the study period or
30 days.
Outcomes: Demographics, comorbidities and 30-day outcomes (hospitalisation and death for the 'diagnosed’
cohort and adverse events and death for the 'hospitalised' cohort) were reported.
Results: We identified 2 851 035 diagnosed and 563 708 hospitalised patients with COVID-19. Hypertension was
more prevalent in the latter (ranging across databases from 17.4% (95% Cl 17.2 to 17.6) to 61.4% (95% Cl 61.0 to
61.8) and from 25.6% (95% Cl 24.6 to 26.6) to 85.9% (95% Cl 85.2 to 86.6)). Patients in both cohorts with
hypertension were predominantly >50 years old and female. Patients with hypertension were frequently diagnosed
with obesity, heart disease, dyslipidaemia and diabetes. Compared with patients without hypertension, patients
with hypertension in the COVID-19 diagnosed cohort had more hospitalisations (ranging from 1.3% (95% Cl 0.4 to
2.2)t041.1% (95% Cl 39.5 to 42.7) vs from 1.4% (95% Cl 0.9 to 1.9) to 15.9% (95% Cl 14.9 to 16.9)) and increased
mortality (ranging from 0.3% (95% Cl 0.1 to 0.5) to 18.5% (95% Cl 15.7 to 21.3) vs from 0.2% (95% Cl 0.2 to 0.2) to
11.8% (95% Cl 10.8 to 12.8)). Patients in the COVID-19 hospitalised cohort with hypertension were more likely to
have acute respiratory distress syndrome (ranging from 0.1% (95% Cl 0.0 to 0.2) to 65.6% (95% Cl 62.5 to 68.7) vs
from 0.1% (95% Cl 0.0 to 0.2) to 54.7% (95% CI 50.5 to 58.9)), arrhythmia (ranging from 0.5% (95% Cl 0.3 to 0.7) to
45.8% (95% Cl 42.6 to 49.0) vs from 0.4% (95% Cl 0.3 to 0.5) to 36.8% (95% Cl 32.7 to 40.9)) and increased mortality
(ranging from 1.8% (95% Cl 0.4 to 3.2) to 25.1% (95% Cl 23.0 to 27.2) vs from 0.7% (95% CI 0.5 to 0.9) to 10.9%
(95% Cl 10.4 to 11.4)) than patients without hypertension.
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NR—RXERT(EF17.4% (95%CI 17.2 to 17.6) ~61.4% (95%CI 61.0 to 61.8) , 25.6% (95%CI 24.6 to 26.6)
~85.9% (95%CI 85.2 to 86.6) THD/Z) » mA/R— MMIHIFDEMERE(E. FIC50mU L. ZETHoZ. =il
EFB&E(E. B, OifR. IEEREIE. H#ERRESEISNDZENEN . BIETRWEE B LT, COVID-19
2 J/R— bOSMEZRE(E. KDZDARZLUEZ (1.3% (95% CI 0.4~2.2) ~41.1% (95% CI 39.5~42.7)
vs 1. BMEDZNEE (0.1%) ~2.5% (0.1~2.2) OFELET) . 4% (95% CI 0.9~1.9) ~15.9% (95% CI
14.9~16.9) ) BKUETZEDIEM (0.3% (95% CI 0.1~0.5) ~18.5% (95% CI 15.7~21.3) vs 0.2% (95%
CI 0.2~0.2) ~11.8% (95% CI 10.8~12.8) ) "#H5MNJz. COVID-19 DARZEETI/R— bOSMEDEE(E, 2
IPIRESEE(REF (0.1% (95% CI 0.0 5 0.2) M5 65.6% (95% CI 62.5 5 68.7) 3f 0.1% (95% CI 0.0 »
5 0.2) h5 54.7% (95% CI 50.5 i 58.9) ) , AZHk (0.5% (95% CI 0.)H0'5 0.1%) ZFAELI <D
TUWZz. 3~0.7) ~45.8% (95% CI 42.6~49.0) vs 0.4% (95% CI 0.3~0.5) ~36.8% (95% CI 32.7~
40.9) ) BIVIETXROEN (BMETHEVWEELD 1.8% (95% CI 0.4~3.2) ~25.1% (95% CI 23.0~27.2)
vs 0.7% (95% CI 0.5~0.9) ~ 10.9% (95% CI 10.4~11.4) ) MdboI

fasm COVID-19DEMEFRE (L. SMETHRNWERELLERUT, EELER. Abk. ETICEDAEERKIDEND .
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