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Workgroup OKRS | iy signeaus

Africa Chapter

CDM Survey Subgroup

Clinical Trials

Common Data Model

Data Bricks

Evidence Network

Eye Care and Vision Research

GIS - Geographic Information System
Health Equity

Health Systems Interest Group
Latin America

Medical Devices

Natural Language Processing
Oncology

Pregnancy ad Reproductive Health
Psychiatry

Rare Disease

Rehabilitation

Steering

Surgery and Perioperative Medicine

Each year, workgroup representatives
join a February community call to
present the mission, objectives and key
results for their respective groups. These
2-4 minute presentations are recorded
and posted on the Workgroups
homepage on OHDSI.org.

Please choose a date to sign up

for a February date — Feb. 25 is Themis
Transplant
now closed. Vocabulary

Women of OHDSI
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Background

Difference-in-differences (DIiD) analysis is a statistical method used to estimate causal effects
by comparing changes in outcomes over time between an intervention group and a control
group.

A critical challenge in DiD analysis is the reliance on the parallel trends assumption, which
assumes that in the absence of intervention, the intervention and control groups would, on
average, have followed a parallel trajectory over time. The violation of such assumption can
lead to diverging trends between the control and intervention groups and, if not accounted
for, can introduce a systematic bias to the estimated effects of the intervention.

Negative control outcome (NCO) experiments?, which assume no intervention effect on the
outcome, have been used to calibrate the systematic bias such as the unmeasured
confounding bias. However, existing methods for NCO experiments are generally limited to
the regression analysis rather than being adapted to the DiD framework.

Goal: To develop an NCO-calibrated DiD method that addresses time-varying systematic bias
from unmeasured confounding variables.

* Main steps of NCO-DID

* Step 1, we used the propensity score to match the treatment group to the control group. To
implement the DiD method, we apply the log-linear model to the matched cohort:

log(E(Y14,T)) = Bo + P14 + BT + BaAT,
* Py isaconstant, and By, Bz, and B3 are coefficients of A, T, and their interaction.
* [33 represents the intervention effect in risk ratio (RR), which may be affected by
systematic bias b.

+ Step 2, we repeat this procedure using the NCOs, assuming that the intervention does not affect
these outcomes. Applying this procedure to the NCOs provides an estimate b of the systematic
bias. If b = 0, this suggests that the parallel trends assumption holds. Based on b, we derive a
test statistic and corresponding two-sided test of the null hypothesis, Hp:b = 0.

+ Step 3, we calibrate fig by subtracting the estimated bias, yielding the calibrated estimator T =
B —b.

University of Penundvani, Shilsdelghia, P4, USA
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NCO-Calibrated DID
Analysis: Addressing
Unmeasured Confounding
in Difference-in-Differences

Analyses Using Negative
Control Outcomes
Experiments
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* Simulation study: We performed extensive simulation studies covering a wide range of

° : i !
(Dazheng Zhang, Bingyu Zhang, =
H u Iyu a n Wa n g’ C ha rI es J L WOI oc k’ settings and compared the estimates obtained from NCO-DiD (after calibration) and baseline

. DiD method (before calibration) in terms of the relative bias to the true value of parameters.
Yiwen Lu, Yong Chen) R
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NCO-Calibrated DID Analysis: Addressing Unmeasured Confounding in Difference-in-Differences Analyses Using Negative Control Outcomes Experiments
Dazheng Zhang®®", Bingyu Zhang®<", Huiyuan Wang?®", Charles J. Wolock®®, Yiwen Lu?<, Linbo Wang?, Yong Chen?bcelz i’
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The boxplots above display the simulation results. Across sample sizes ranging from 1,000 to
3,000, the proposed NCO-DiD method demonstrates higher accuracy, with a smaller relative
bias to the true value and better coverage probability, compared to the baseline DiD method.
Data application: .

Forest plots below display comparisons between the racial/ethnic differences after COVID-19
infection in “long-covid” symptoms and conditions from baseline DID method (before
calibration) and proposed NCO-DiD (after calibration). Compared with baseline method, the
proposed NCO-DID method identifies racial/ethnic differences for racial/ethnic differences
across all minor racial/ethnic groups (NHB, Hispanic, and AAPI).
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Conclusions

* NCO-DID is an effective causal inference framework to calibrate systematic bias from
unmeasured confounding variables for DiD model.

* We illustrate the great potential of the proposed NCO-DID method for OHDSI study in real-
world evidence generation.
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Clinically validated line of therapy
(LoT) algorithm for patients with
metastatic Non-Small Cell Lung
Cancer (MNSCLC) can be

implemented using systemic anti-

cancer therapy (SACT) in OMOP
database

(Joana Moreira, Fabian Acker, Jack Brewster,
Anne-Lore Bynens, Susan Lara Cheeseman

Francesca Fusco, Aslaug Helland, Lizza Hendriks,

Pooja Jain, Rosie McDonald, Sarah Seager,
Andrea Wolf, Asa Ojlert, Francesca Ogliari)
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Clinically validated line of therapy
(LoT) algorithm for patients with
metastatic non-small cell lung cancer
(mNSCLC) can be implemented using
systemic anti-cancer therapy (SACT)
in Observational Medical Outcomes
Partnership (OMOP) database

J Moreira’, F Acker?, J Brewster?, A-L Bynens*, S
Cheeseman®, F Fuscof, A Helland?, L Hendriks®,
P Bhatnagar®, R McDonald?, A Wolf®, J Yeap?, A
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SIQVIA Ltd, UK. “Maastricht University Medical Center+, The
Netherlands. SLeeds Teaching Hospital NHS Trust, UK. ®IRCCS
Regina Elena National Cancer Institule, Rome, ltaly. "Oslo
University Hospital, Norway. ®University Hospital Frankfur,
University Cancer Center, Germany. °IRCCS San Raffaele
Scientific Institute, Milan, Ialy.

CONCLUSION

.

Consistent application of a LoT algorithm is
crucial for describing treatment and
prognosis by LoT in multi-center cancer
research.

DigiONE introduced a clinician-developed
LoT algorithm to group SACT prescribed
for mNSCLC.

The LoT algorithm has been tested on US
and UK OMOP databases. There is
ongoing validation in other European
centers to assess its generalizability.

The algorithm can be shared with
researchers in the OHDSI community once
finalized and is most applicable within
Europe where patients are managed
similarly, and EMA approvals are practised.

PR, author: Ogliari, i
)lg,l(' M oHDSI Glabal Symposium 2024, Oct 23-24, New Jersey

INTRODUCTION

An accurate assignment of line of therapy (LoT) received is important
in observational studies to assess response to therapy and
prognosis, patient suitability for interventional trials, and for clinical
audits’.

Currently, no common definition exists for LoT between hospitals and
research groups which is straightforward to code.

Here, Digital Oncology Network for Europe (DigiONE) introduces the
approach to developing a clinically validated LoT algorithm
specifically for mNSCLC and its key principles.

The fundamental concept of LoT algerithm is that LoT advances
when there is clinical progression of disease. However, since date of
progression is typically manually inputted, which can vary in
consistency across hospitals, this LoT algorithm infers disease
progression based on drug-level data.

METHODS
The DigiONE mNSCLC LoT algorithm development and validation involved four steps:

The LoT algorithm
was validated at a
UK center. Further

The rules, coded in validation is planned

R, were tested on in more DigiONE
IQVIAs US OMOP @ European  centers
database (oncoEMR) (Ongoing)
Oncologists, LoT  rules were
database managers, refined following two

and clinical coders
from 7 European

rounds of review of
the LoT assignments

hospitals gathered at in  oncoEMR by
+ The LoT algorithm developed considers SACT prescribed for a “study-a-thon™ DigiONE clinicians
mNSCLC with palliative intent in the real-world, including the use of  event to develop the
any trial drugs. LoT rules
RESULTS

The current DigiONE mNSCLC LoT algorithm rules (principles
described in Table 1) were applied to oncoEMR in OMOP.

Patients with another non-NSCLC primary malignancies were
excluded to avoid capturing SACT prescribed for other malignancies.

Table 1. Principles of the DigiONE mNSCLC LoT algorithm
Rule Rule definition

Earliest drug start date in the LoT. LoT may start before
Start date mNSCLC diagnosis due to early SACT initiation based on

of LoT suspected metastases prior to confirmation from biopsy
results
Grouping A LoT can consist of one or multiple regimens, and

regimens may include one or multiple drugs with different

EDA.I.CT'MB start dates. Drugs that share the same start date are
considered as a 'protocol’
If one or more drugs are stopped while other concurrently
prescribed drugs continue
If the dosage or administration route is changed, but the
drug continues to be prescribed
Treatment  Switching between certain drugs which are presumed to be
changes  for loxicity reasons rather than for clinical progression of

that do not disease. Examples include « carboplatin and cisplatin +

advance paclitaxel and nab-paclitaxel - pemetrexed, vinorelbine and

the LoT gemcitabine with the same platinum-based therapy partner
+ PD1 and PDL1 inhibitors = first- and second-generation
EGFR TKis « targeted therapies that target the same
mutations

Stopping a drug for any duration if the same drug is
initiated after the break

Treatment
changes Addition of a new drug that is not concurrently prescribed
that do with other drugs, unless the drug is in the list of allowable

advance  switches due to changes for toxicity reasons
the LoT

The latest end date of drugs prescribed within the LoT. If a
patient has a date of death prior to the end date of the
treatment in the database, the date of death is used as LoT
end

End of LoT

#JoinThelJourney

+ In oncoEMR, there were 2,302 eligible patients of which 52.6% received a 1% LoT and
14.5% received a 2™ LoT for mMNSCLC (Figure 1).

» Reasons a patient may not initiate SACT for mNSCLC include they are deemed too unfit
for SACT and therefore receive best supportive care, patient refuses treatment plan, or
the patient dies before treatment is initiated?. This finding that approximately half of
patients receive SACT for mNSCLC is aligned with clinical expectations®,

Figure 1. Sankey diagram of treatment changes from 1% to 2" LoT in oncoEMR
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or EGFR mutations (3.6%)
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error adjustment on
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COVID19 vaccine
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Impact of phenotype
error adjustment on
background incidence of
COVID-19 vaccine AESls

& PRESENTER: James Weaver

INTRO:

Substantial background IR heterogeneity

reported across age, sex, and database

for COVID-19 vaccine AESIs[1].

Unclear what proportion of observed IR

heterogeneity is attributable AESI

phenotype error (outcome

misclassification e.g., low sensitivity).

Assessed if adjusting AESI IRs for

phenotype error reduced heterogeneity.

Evaluated the impact of phenotype error

adjustment on background incidence of

5 AESIs in 5 databases, stratified by

age X sex.

METHODS:

+ US databases: Clinformatics®, Merative®

CCAE, Merative® MDCD, Merative®

MDCR, Optum EHR™.

AESIs: inpatient AMI, appendicitis, DVT,

non-hemorrhagic stroke, PE

IR method: outcomes/100,000 person-

years at-risk stratified by age x sex during

3 years before COVID19 pandemic

Validation: internal probabilistic

reference standard stratified by age X sex

Simple adjustment:

outcomes,y =

(outcomes-(1-SP)*persons, ... /

(SP-(1-SP)

* Probabilistic adjustment (QBA
principles)

Apply simple adjustment to 10,000 draws

from non-symmetrical beta distribution

specified where mu=phenotype error point

estimate and sigma=phenotype error SD

across databases.

IRy, = median(IR) [95% SI]

+ Pooled IR adjustment

Dersimonian-Laird random effects meta-

analysis

HOHDSISocialShowcase This Week

Adjusting background incidence

of COVID-19 vaccine AESIs for

phenotype error did not reduce
heterogeneity across US data
sources stratified by age x sex

DVT
Non-hemarrhagic stroke

PE

AMI

Appendicitis

ovT

Non-hemarrhagic stroke

| (Cover 51 1657, Wegan V330 Ugper 511538

#JoinThelourney

methad
= probQba

- sensSpes

+ unadusted

Take a picture to
view the abstract

EVALUATION:

Relative difference = IRy / IR)

EAME = (absllog (IR, / IR)))

Pooled EAME: log relative pooled IR

change after adjustment

Relative difference indicates impact

direction and multiplicative magnitude

EAME indicates directionless linear

impact magnitude

T2 indicates pooled IR heterogeneity

RESULTS

The greatest impact across AESIs was

mostly in younger age strata (18-34)

for rare events (AMI, non-hemorrhagic

stroke) in Clinformatics®. The least

impact was mostly in older age strata

(>=75) in Optum EHR® [Table 1].

The greatest impacts were associated

with IR increase after adjustment. The

least impacts were mostly associated

with IR decrease after adjustment.

Simple and probabilistic adjustment

increased AMI IRs in all databases

similarly among males 55-64y. This

increase was also observed in the

pooled analysis [Figure 1].

The AMI meta-analysis T2 metric was

greater in both adjusted analyses vs

the unadjusted analysis. Meta-analysis

results for other strata and AESIs were

qualitatively similar.

CONCLUSION

* Adjusting COVID-19 vaccine AESI Irs
for phenotype error did no reduce
observed heterogeneity

LIMITATIONS

Results from 5 inpatient conditions

studied in 5 US databases is not

generalizable

Further praobabilistic results

interpretation required

More sources needed for Pl

assessment

& James Weaver, Patrick B. Ryan,
Victoria Strauss, Marc A.
Suchard, Joel Swerdel, Daniel
Prieto-Alhambra

Johnson&Johnson el
Innovative Medicine O{DSI

m ohdsi



HOHDSISocialShowcase This Week

Friday
End-to-End
Implementation of a
Workflow for Validating
Semantic Mappings and
Constructing Ontology
Extensions
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Williams)
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Use-case driven vocabulary augmentation supports
semantically accurate analyses on OMOP data in the
interim period while those terms are integrated into
standard vocab releases via community contribution
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