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EmulatRx: A Multi-Agent System for Intelligent Clinical Trial
Design

Background & Unmet Need Technology Overview

Randomized controlled trials (RCTs) remain the gold
standard for evaluating the efficacy and safety of
medical interventions

However, the costs, logistical complexities, and
ethical considerations of conducting a full RCT have
led researchers to seek alternative methods for
generating robust causal evidence

Trial emulation, wherein a target clinical trial is
simulated as closely as possible using real world
data (RWD), provides an alternative method for
producing causal evidence and streamlining clinical
trial planning

While trial emulation can generate causal data, each
step in the pipeline requires careful domain
expertise and rigorous quality checks to ensure valid
results

Unmet Need: Methods for streamlining trial
emulation to optimize clinical trial design serve as an
alternative for generating robust causal evidence

The Technology: EmulatRx is a multiagent system
which allows insights to be extracted from RWD to
perform target trial emulation

EmulatRx is comprised of distinct computational
nodes—a “Supervisor,” “Trialist,” “Clinician,”
“Informatician,” and “Statistician”—each handling
specialized tasks

EmulatRx’s multiagent design can address common
obstacles in using RWD, such as missing data,
sample size limitations, and covariate imbalances

PoC Data: In a PoC study, EmulatRx emulated a
historical trial evaluating the effectiveness of
corticosteroids in managing sepsis within the ICU
using the MIMIC-IV database

EmulatRx identified and relaxed eligibility criteria to
maximize the sample size, addressed missing key
variables, and refined potential covariates

The average treatment effect and hazard ratio
identified were consistent with the actual RCT
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Technology Applications Supporting Data / Figures

Post-market studies for real world effectiveness
Identification of label expansion opportunities
Clinical frial planning and design

Adaptive trial evaluation and design

Drug repurposing hypothesis generation
Post-market pharmacovigilance studies

Technology Advantages

Adheres to standard frameworks to ensure
compatibility with heterogenous data sources

Provides a log of results to enable detailed auditing
and reproducibility of results

Distributed processing enables high scalability

Integrates standard APIs and GPUs for reduced
computing requirements
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Figure 1:Schematic of EmulatRx multi-agent

framework.
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Supporting Data / Figures

SHF"B’ HiTrialist, got the trial NCT03872011 to emulate.

Hi d clean the dataset based
target trial information. Parsed trisl informat:

Inclusion Criteria: ‘Age 18years old or older, ‘Onset of septic shock
within 12 hours'
Exclusion Criteria; ‘Systemic corticosteroid therapy within the Last 3

Pregnant,

Known gl 2

Known

*Known allergy 1o vitamin C, hydrocortisone, or thiaming, "Known
c, thiamine’ K lergy to

vitamin C, hydrocortisone, or thiamine’
Treatment Definition: Hydrocortisane ata duse of 160 mg within 24
hours after the ICU admission

Outcome Dafinition: 28-day mortality

Informatician

Hi Clinieian, you need to provide a eovariate list for conducting trial
emulation.

Hilnformatician, the covariates should inelude: gender, age, lactate,
ph, 502, po2, peo2, aado2, aado2_calc, pac2fio2ratio, baseexcess,
chloride,
caleium, glucose, potassium, sodium, ges, platelets, wae, albumin,
globulin, total_protein, aniongap, bun, creatinine, d_dimer, fibrinogen,
inr, pt, pit, hesrt_rate, sbp, dbp, mbp, resp_rate, urineoutput, sofa

here is

HiClinician, ial nd provid
Insights. o i he
findings. pt for globulin

regenerat
datatrame.

Trialist

Hi Glinician,
insights. ontheslinicall i the
findings.

The trial emulation can be ended. Final summary: Following

propensity the
toct (ATE) indicating a 15.
mortality for relative to ACq
i by th

0,8384-1.0968;
p=0.5408), implying no statistically significant difference in time-to-
event utcomes.

Trialist Functionalities

{a) Named Entity Recognition
Inclusion Criteria:
1. Age
2. Diagnosis of septic shock within 24 hours after the ICU admission
3. Organ dysfunction for at least 6 consecutive hours
Exclusion Criteria:
1. History of traumatic brain injury within the past 3 months before the ICU admission

({b) Trial C D position, Standardization and Summarization
Lomponent | Histary of traumatic brain injury within the past 3 months before the (€U admission
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Name: Traumatic
UMLS Brain Injury
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Time Event Ontology
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{*305351004%, ..}
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Temporal Pattern: XBeforeYwithTime
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Figure 2: Left: Example of a conversation between agents to coordinate trial
emulation Right: Example of functionalities of the ‘trialist’ agent.
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