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. Published studies of selective serotonin reuptake

The N3C De-identified Dataset harmonizes EHR. data from multiple data

Table 1:

Baseline Characteristics

COVID-19 patients

inhibitors (SSRIs), specifically fluvoxamine, fluoxetine, partners (77 sites) into the OMOP common data model, and is one of the o Tistie Celort Chronic Cohort
and sertraline, showed mixed results for efficacy in ! largest and most secure resources available for COVID-19 research with N=513301 N=34,473
COVID-19 despite plausible biological mechanisms about 6.3 million COVID-19 patients Age (SD) 424 (21.8) 47.7 (20.3)

&  Double-blind, placebo-controlled trials (NCT 04727424
04342663) and a prospective, open-label real-world

Methods

Age (At the time of covid diagnosis) (%)

evidence study indicated improvement in COVID-19 s  Directed Acyclic Graphs (DAGs) captured causal assumptions about 36 il i e i) it inasd)
prognosis among fluvoxamine users; however, notable variables related to exposure and outcome, of which 28 were defined in 18-39 years 144,788 (27.66) 10,705 (31.05)
limitations were present such as the lack of clinically N3C concept sets. Broader sets of confounders (including the complex 40-59 years 162,059 (30.96) 10,648 (30.588)
meaningful endpoints, small sample size, or failure to associations between them) were considered according to the 60-79 years 119,293 (22.79) 8,512 (24.69)
adequately address causal effects and confounding based disjunctive cause criterion,’” which simply requires potential =79 years 23,597 (4.5) 2.234 (6.48)

on conditional exchangeability.*

confounders to be causes of the outcome, the exposure, or both

Sex (%)

¢  Targeted maximum likelihood estimation (TMLE), a e  The complete list of 28 candidate variables includes demographics, Ml 219,349 (41.91) 9,640 (28)
family of advanced methods for causal inference, has baseline health status, medication history, and intercurrent events i 303,908 (58.07) 24,8308 (72)
. e emale B . g
::m Shownt]': thI:r:dﬂmple:d?‘?SE:mm“ﬂ re'_ai world L] Crude and conditional odds ratios (ORs) were calculated using P - 204
=
e “ri wz comp ARAERCINNIAL T R traditional (multivariable logistic regression) methods
approaches 2 . , Comorbidities (Incidence prior to index ) (%
i o o To better address potential confounding, propensity scores were s (RCIRSE ot SIS 5O) O5)
e  Inan effort to better understand or clarify disparate i : Drinhetes, Type | 6,254 (1.19) 991 (2.87)
? ; ; e computed using ensemble super leamners to predict treatment from ' ! '
findings from previous research, this study will utilize : : ; . iab
s S . 3 potential confounders and used to inversely-weight observations Diabetes, Type 2 a1 bk s
TMLE to compare risk of mortality in chronic vs. naive - i — 23 (523
SS5RI patients among a large COVID-19 population, REEEN) e bl il i ]
leveraging EHR data in the National COVID Cohort ®  The analysis was performed using open-source R software v 4.2. Each Chronic pulmonary disease (COPD) BO,198 (15.32) 9,536 (27.66)
Collaborative (N3C) Enclave (covid.cd2h.org/enclave) of the gi‘vcn SSRI treated patients were matched to an untreated Suhjbﬂl Chrenic Kidney disease 35,026 (6.69) 5,375 (15.59)
using MNearest Neighbor propensity score matching (package *Matchlt’) Asthma 61,192 (11.69) 7,005 (20.32)
Objectives . Par.:kag_s:s ‘Weightlt” and ‘cobalt’ were used for pmpcn_slty score Rhcummiolagical disorder 7.844 (1.49) 866 (2.51)
e Toimplement advanced causal machine learning weighting and package ‘Swrvey’ was used for the estimation of Oberity diigriont (iay Rachudo Eades
methods via the Targeted Learning roadmap and treatment effect on the outcome date) LI RN b bl et
evaluate the feasibility of using TMLE in the N3C ¢  The intervention effects (as average treatment effects (ATE)) were also BMI data available (may include index S e PR
Enclave estimated using Double-Robust TMLE, as this technique combats bias date) At BN aelin
®  To evaluate the potential protective effect of SSRI use by emploving data-adapiable algorithms to control for confounding Obesity derived from BMI (may
ina '[apge national cohort of COVID-19 paﬁgn‘m b}" factors inclhiede index date) 209,343 (400 15,519 (45.01)
comparing risk of mortality in chronic SSRI (sertraline, ®  The variables in the study have a complicated structure (they are (AT Periee Dervees: 30 ané 100}
fluvoxamine, fluoxetine) vs. naive patients, and non-normal, non-linear, and exhibit strong correlations), making it Autelmmune discase 32,5344 (6.21) 3,300 (10.15)
determine whether there is an observable class effect necessary to utilize ensemble super learners through the R TMLE Myocardial infarction 15,496 (2.96) 2,858 (8.29)
among chronic SSR1 users package 1{‘11]1]1{:’}.I This approach has proven to be more effective than Cercbrovascular disease 387,250 (74) 30,357 (RE.06)
o  To develop insights and better understanding of traditional methods such as logistic regression. Chronic liver disease 37,577 (1.18) 5,302 (15.64)

disparate findings from previous research showing
mixed efficacy of S5RI use in COVID-19 patients’

Baseline Status (on index date, +/- | day max) (%)

Hospitalized 39,092 (7.47) 4,672 (13.55)
Study Design u Icu 2,048 (0.39) 278 (0.8)
. Retrospective, population-based case-control study P ER B9 ROB (17.16) 7,565 (21.94)
using electronic health records data from the N3C Outpatient 372,147 (T1.11) 24,574 (71.28)
database to identify a population of patients with Intubation/Ventilation 5,123 (0.97) 691 (2.0)

Figure 2. Dirccted Acyclic Graph to display causal relationships between variables®

bariable roles: A = exposure o fremment: ¥ = owicome; L= confoinder, B= risk factor for ¥, M= mediator;
C = callider; E = affect af ¥; § = instrument;y = unmaasured comfounder, £ = praty af L7 N = noine variabls
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The DAG provides a simplistic and transparent way 1o evaluate causal relationships between i sion

variables, In this study, a complex DAG was constructed to evaluate variables L 8, £ M, T, U, P ™ This large population-based observational study demonstrates
that relate to propensity of fluvoxamine, fluoxetine or sertraline treatment {A) and all-cause

COVID-19 based on the first record {index date) ofa
positive PCR or antigen test, or ICD-10 diagnosis codes
for COVID-19

e  Patients in the COVID-positive population were
classified based on baseline use of SSRIs into two

exposure groups: (1) chronic S5RI-users exposed at

least 4 times to =1 S5RI1s (fluvoxamine, fluoxetine, . .
; fiiic) within | veae prior o thirindes detee {3 Results lﬂdDmniﬁl _ : #  Furthermore, this combined approach provided advantages in
sertraline) wi . year prior n 1 (2) ™ There were 34,473 patients in the chronic S5RI-exposed group, and sharing data, and accessing advanced analytic methods to
SSR].-MWE.IEHE“B !m-t . toaty-ot the SSRIs 523,301 patients in the SSRI-naive group address the ::umplex causal relationships between variables
any h#m Pﬂ{f}r 0 l.h-t index date o . The unadjusted crude analysis (i.e., no control for confounding) vielded motivated by the clinically-informed DAG (e.g., direct effect
® B vadios inNIO0ags, gm.jﬂ,r’. m::llcah{_ms o an OR of 2.40 (95% C.I. [2.28 - 2.53) for all-cause 180-day mortality modification, indirect effect modification, effect modification
SCERT wae: {inoned Pl abicdly, omnrivid iles ssoeinged comparing the chronic SSRI vs SSRI-naive groups. This is not by proxy and effect modification by a common cause)
with adverse COVID-19 outcomes (e.g., s - LA ;
b foi ol kit S - e P”‘F“h'“_m“ dl_ﬂgmm_s e knm Ty iy Bt e  The advantages of TMLE including stable and reasonable
N M M T risk of martality. The mortality estimates in both adjusted models were finite-sample performance, removal of bias due to model
complications}, and baseline status proximal to index much lower but still elevated: the IPTW OR was 1.35 (95% C.L [1.22 - salebiieation. e i Jeasiing for efficicat
Ll"all:-le I]T b followed 1.51), and the TMLE OR was: 1.3, 95%4C1 [ 1.19, 1.38) modeling of high-dimensional and complex data sources such
* anr:lnts _m s o ﬂpc:ﬁure Dy W EIRED O ®  The elevated 180-day mortality risk in adjusted analysis suggests there as the N3C Enclave, offer clear benefits in this setting
]cngd_mally “ﬂ"r the index date of COVID-19 ) is no treatment benefit from chronic exposure to any of the three SSRIs
digaoaid. Fae primhry Gutoou oRighe s & biouty during the baseline period of 1 year prior to COVID-19 diagnosis. This References
outcome of 180-day all-cause mortality result is similar but complementary to findings from prior studies that _ ) _ ) )
= | Cauml Question | B found no treatment effects from individual SSRIs taken as acute L. Ehsmoto, X, Sumild, T, & Hadhinonts, K (A7), bectntiine b scticn of
F i 54 fluvoxamine for COVID-19: a historical review. Molecular Psychiatry, 27(4),
= i treatment for mild or moderate outpatient COVID-19."" However, our 1R98-1907
Define Nodes, Structural Equations and Draw . . : S . :
a l Causal Graph population was_also Brohdon aiics s:_)me: Pa_umts Wenk hoapitalizad ox Tn 2. Mark van der Laan, Jeremy Coyle, Nima Hejazi, Ivana Malenica, Rachacl
E B — — . the ICU at the time of COVID-19 diagnosis Phillips, Alan Hubbard. Welcome | Targeted Learning in R. Tiverse.org,
Ao [deattisikiy o poctly. Gy ftekstionl g e  Chronic SSRI users had greater comorbidities than the naive cohort: tiverse.org/tiverse-handbook/ [Cited 2022Sep15]
z Estimand g
j 1 E cerchrovascular disease (EE. 1%; T"l.ﬂ%}, a.muet}r disorders (12.5%; 3. Memorandum explaining basis for declining request for emergency use
z — \ & 18.2%), hypertension (52.3%; 34.1%), COPD (27.7%; 15.3%), authorization of fluvoxamine maleate [Internet]. [cited 2022Sep15].
Cmﬁmmm i vt EWELE z depression (27.0%; 3.4%), respectively (see Table 1) Available from:
b Estimator: : L : . : . S hitps:/fwww.accessdata, fda gov/drugsatfda docs/nda 20200 EUA%201105620
{cg. IPTW) Super Learner + Bias s  Limitations of our study include misclassification due to missing data - in1e%20Decisional %20M Rodected adf
e d unmeasured data (for example, vaccination status, SSR1 dosage R S D b
I ; dn ple, 2 age, 4, Rauchman, 5. H., Mendelson, 5. G., Rauchman, C., Kasselman, L. 1,
| = | unmeasured confounders). Pinkhasov, A., & Reiss, A. B. (2022). Ongoing use of SSRIs does not alter
f ﬂi“m - In summary, the elevated mortality rate is likely due to residual outcome in hospitalized COVIDR-19 patients: a retrospective analysis. Journal
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Figure 1. Statistical process overview

The image represents statistical process comparing the Traditional TPTW and
TMLE method

maortality (Y) in patients disgnosed with COVID-19

longitudinal TMLE (ITMLE) to address intercurrent events and
time-varying exposure. These methods were not supported by the
current N3C Enclave

the feasibility of implementing TMLE in a realistic setting
within the N3C Enclave
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"The analyses described it this poster wene conducted with data of tools accessed through the NCATS M3C Data Enclave https:/eovid cd2h.ofg and NAC Attribution & Publication Policy v 1.2-2020-08-25b supported by NCATS U24 TROD2306, This rescarch was possible because of
the patients whose information is included within the data and the organizations (https://ncats_nih, gov/n3 c/resources/data-contribution/data-trans fer-agreement-signatories) and scientists who have contributed to the ongoing development of this community resource

[hitps:/idoi.onz/10.1093 jamia/ocaa196].”



