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Commercial
search engines

“Which team
won the Stanley cup

in 1990?”

How do business users 
find information today?

Data
aggregators
“Which team

has won the most
Stanley cups?”

Internal
databases
“Which team

do we think will win
this year?”



“Which clinical trials have
involved HER2-negative patients?”



The mental menial labor of knowledge work



Systematic reviews 
need more than a 
chat agent

❖ Hallucinations

❖ Lack of reference material

❖ Potentially outdated 

information

❖ Not comprehensive

Which clinical trials study HER2-negative patient populations?

HER2-negative breast cancer refers to breast cancer cells that do not have high 
levels of the human epidermal growth factor receptor 2 (HER2) protein. Since HER2 
is not overexpressed in these cases, treatments targeting HER2 are generally not 
effective. Therefore, clinical trials studying HER2-negative patient populations 
typically focus on other aspects of breast cancer treatment, such as hormone 
receptor status (estrogen receptor-positive or progesterone receptor-positive) or 
other molecular targets.

Clinical trials for HER2-negative breast cancer may investigate various treatments 
including:

1. Hormone therapy: Trials evaluating different hormone therapies such as 
tamoxifen, aromatase inhibitors, or other drugs that target hormone receptors.
2. Chemotherapy: Studies testing various chemotherapy regimens, combinations, and 
dosages.
3. Immunotherapy: Trials assessing the effectiveness of immunotherapy agents, such 
as checkpoint inhibitors, in treating HER2-negative breast cancer.
4. Targeted therapies: Researching new drugs or combinations of drugs that target 
specific molecular pathways involved in breast cancer growth and progression, such 
as CDK4/6 inhibitors or PI3K inhibitors.
5. Radiation therapy: Investigating different radiation therapy techniques or 
schedules in combination with other treatments.
6. Combination therapies: Trials combining different treatment modalities to 
improve outcomes, such as combining chemotherapy with targeted therapy or 
immunotherapy.

To find specific clinical trials studying HER2-negative breast cancer patients, you 
can search databases like ClinicalTrials.gov or consult with a healthcare provider 
or oncologist who can provide information on available trials that may be suitable 
for your condition.



Generative AI for large-scale information queries

Easily interpreted and 
manipulated

Covering the entire dataset Correct and verifiable

Concise Comprehensive Factual



The following text is part of the information 
pertaining to a clinical trial:

Detailed description: This is a Phase II, randomized, 
double-blind, […]

According to this text, does this clinical trial 
involve HER2-negative patients? Yes

Retrieval-augmented generation (RAG)

Which clinical trials 
have involved 
HER2-negative 
patients?

to LLM
Most
relevant 
section?



❖ A single answer;

❖ From a single place;

❖ Within a group of similar documents;

❖ Requiring little language understanding.

RAG is best suited for simple questions

How can we scale this up to handle 500,000 clinical trials all at once?



❖ Mixed data sources

❖ Mixed document types

❖ Cost/speed considerations

❖ High-recall requirements

❖ Data inconsistencies

❖ User experience is key

This is a
“systems” problem

Text
documents

Public
databases

Web
content

“Which clinical trials have
involved HER2-negative patients?”



Literary license in LLMs

On what date did
this trial start?

March 29, 2021

On the 29th
of March (2021)

2021/29/03



A type system for LLMs

1. Hormone therapy: Trials evaluating different 
hormone therapies such as tamoxifen, aromatase 
inhibitors, or other drugs that target hormone 
receptors.
2. Chemotherapy: Studies testing various chemotherapy 
regimens, combinations, and dosages.
3. Immunotherapy: Trials assessing the effectiveness 
of immunotherapy agents, such as checkpoint 
inhibitors, in treating HER2-negative breast cancer.

A = [“eggs”, “bacon”, “ham”]
sort_strings(A)

Therapy Example

Hormone therapy Aromatase inhibitors

Immunotherapy Checkpoint inhibitors

Machine code Programming language

Free-form text Structured data



❖ Yes/no questions offer a
filtering opportunity

❖ Can be tailored to
different use cases

❖ Easily fine-tuned using
reinforcement learning

Interrogative 
filtering



Information, three orders of magnitude faster

1.12.7

150

8.4 hours

54

7.3 hours



Generative AI within a larger workflow



Reliant AI

Thank you


