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1. Drug Repositioning Can Save Lives 2. Existing Work

Castleman Disease (Rare) Q\ Goal: augment local entity ii Querying sources manually Programmers write Mediators by hand
“ o Causes severe inflammation

o Find correct queries!

0 with external information

o No known treatment

Too expensive to develop new drug
@ Treat with an existing drug!

* .. but which one? E
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436 results

Many non-relevant entities!
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Local Data Source " ‘ Augmented local entity: Many data sources + data heterogeneity Just right”!
Uses = much trial and error!

Humira TNF inhibit. rheumatoid ...

adverse_effects ||
After treatment ... 4

Humira treats inflammation! | [\ . . Use a Mediator h NIH-funded $923M / year
' ' ? i = = ite 663 - ” .
... but what aboult its risks:  DOY i \ ... must extract L)~ o submits “just right (S:osnts.e?;tsl.u(rplz;‘ de\{elopment and
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3. Online Autonomous Querying 4. What Makes a Good Model?

Long-Run: continue to improve
as feedback is provided

for augmentation

Y

User selects a local entity Mediator generates X Sh_oLtI-Run: find good queries ; ./i
keyword query quickly, so users remain engage

A strong prior for a variety of data... that can adapt to domain-specific sources.

Mediator
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mw 7 ' ' Leverage a pre-trained LLM prior
rumira m;itor he 9 results 'Q‘ o Learn over its rich encodings
Enbrel TNF
Infliximab Infliximab_disrupts the activation ... T Online Settmg: balances exploratlon & epr0|tat|on
User provides feedback; feedback Adalimumab  Afterg L o Model only knows quality of queries tried
9 used to update model J - R - External returns top resultsJ :

_‘O’_ Use e-greedy algorithm
/v © occasionally use a random query

Over time, model refines its estimator of query effectiveness

7. Learning Query Quality using an LLM 8. Lightweight Tuning

w
@ Feedback
Score queries e Update
using MLP ﬁ o weights f_m

. , Prefix-Tuning: parameter-efficient tuning

A

1. Generate p continuous “prompts”
2. Prepend onto pre-LLM input

Contextualized
embeddings

Pre-trained LLM
Embedding not tuned
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rheumatoid arthritis ... ” Structure not encoded Attribute Encoding: encode structure
1. Encode each attribute as a vector
2. Add to term embeddings
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8. Experimental Simulation

N Query length: 4 terms NoLLM: linear predictor using term features K
\ Average of 5 runs with 80% confidence interval PT: Prefix-Tuning withp=5;  AE: Attribute Encoding Results
Prefix Tuning:
CORD-19: research records related to COVID-19 WDC: products scraped from various sites - Small overhead
Local: abstract (250,575 rows) | | Local: category, brand, prod_title, description, ... (57,109 rows) * Boosts long-run
External: sha, source_x, paper_title, doi, pmcid, ... (340,826 rows) External: category, brand, prod_title, description, ... (55,247 rows) performance
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