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LEARNING OBJECTIVES

At the conclusion of this presentation the learner will be able to:

1. Recognize how hybrid LLM and visual analytics agents enhance
biomedical knowledge discovery for healthcare research, by enabling
context-aware, citation-backed responses, interactive hypothesis
generation, and seamless integration of natural language queries with
visual exploration.

2. Understand the architecture and workflow of MedViz to support such
applications, including its three core components—data pipeline, LLM-
based agents, and visual analytics interface—and how they integrate to
support exploration of large-scale biomedical literature.
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[ ] Semaglutide and Cardiovascular Outcomes in Obesity without Diabetes.

1 Lincoff AM, Brown-Frandsen K, Colhoun HM, Deanfield J, Emerson SS, Esbjerg S, Hardt-Lindberg S,
Hovingh GK, Kahn SE, Kushner RF, Lingvay |, Oral TK, Michelsen MM, Plutzky J, Tornge CW, Ryan
DH; SELECT Trial Investigators.

N Engl J Med. 2023 Dec 14;389(24):2221-2232. doi: 10.1056/NEJM0a2307563. Epub 2023 Nov 11.
PMID: 37952131
BACKGROUND: Semaglutide, a glucagon-like peptide-1 receptor agonist, has been shown to
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Clinical Trial.

reduce the risk of adverse cardiovascular events in patients with diabetes. ...RESULTS: A total of
17,604 patients were enrolled; 8803 were assi ...

[ ] Comparative effectiveness of GLP-1 receptor agonists on glycaemic control,
2 body weight, and lipid profile for type 2 diabetes: systematic review and network
meta-analysis.
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Pharmacolegical treatment of hyperglycemia in type 2 diabetes.
Taylor $I, Yazdi Z, Beitelshees AL
J Clin

1. 2021 Jan

FreePMC article.  Re

Diabetes mellitus is a major public health problem, affecting about 10% of the population. .. The US
FDA's recent requirement for dedicated cardiovascular outcome trials ushered in a golden age for
understanding the clinical profiles of new type 2 diabetes dr ...

Cardiovascular, mortality, and kidney outcomes with GLP-1 receptor agonists in
patients with type 2 diabetes: a systematic review and meta-analysis of
cardiovascular outcome trials

Kristensen SL, Rarth R, Jhund P$, Docherty KF, Satar N, Preiss D, Keber L, Petrie MC, McMurray

ndocrinol. 2019 Oct;7(10):776-785. doi: 10.1016/52213-8587(19) 3024

PMID: 31422062

Free article.
INTERPRETATION: Treatment with GLP-1 receptor agonists has beneficial effects on cardiovascular,
mertality, and kidney outcomes in patients with type 2 diabetes. FUNDING: None....

Treatment of type 2 diabetes: challenges, hopes, and anticipated successes.
Nauck MA, Wefers J, Meier JJ.
Lancet Diabetes Endocrinol, 2021
2021 Jun 25,

PMID: 34181914

AuG;9(8):526-544. doi: 10.1016/52213-8587(21)00113-3. Epub

Despite the successful development of new therapies for the treatment of type 2 diabetes, such as
glucagon-iike peptide-1 (GLP-1) receptor agonists and sodium-glucose cotransporter-2 inhibitors,
the search for novel treatment options that can provide better glycaemic contr .
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System Design

1. Data pipeline
* LLM embedding
 Hierarchical clustering

2. Multiple agent-based
guestion answering
* LLM-based agents
« Multi-agent collaboration

3. Interactive visual
analytics interface
» Web GL rendering

 Large-scale points with
interactivities
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LLM + Tools

e Traditional LLM — one-shot Q&A;
MedViz — context-aware multi- D > @ > D §
agent collaboration

« Each agent handles a specialized
task (e.g., Scholar, Discovery,

Traditional LLM Workflow

MedViz Multi-Agent Workflow

D ata U I . — — Data | Ul / Discovery D
! ) Vser Question + SC“""’?“ Agent Agents Final Answer
Context Retrieval & reasoning Collaborate via control flow

« Agents combine reasoning,
retrieval, and visualization for
complex literature workflows
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MedViz Visualization
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Could you briefly summarize the themes or subtopics of the
selected papers into a list?

P Quick Start
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® e ../Ienial D|
: ; LRI @ Here are the summarized themes or subtopics of the provided papers on SARS:
v 1. Policy and Governance:

e China fires CDC head and launches investigations related to SARS.
¢ International collaboration (e.g., China and Germany) in response to the SARS outbreak.

2. Global Health Initiatives:

¢ WHO's call to action to maintain focus on combating SARS.

W 3. Frontline Response and Healthcare:
e Challenges faced by healthcare providers in managing SARS outbreaks.
4, Epidemiological Modeling:
- » Efforts to understand and model the potential scope of the SARS epidemic.
\ Authors' names have 'astonishing' influence 5. Missed Opportunities and Lessons Learned:
-4 peer reviewers. . i . N ) ..
| 36220906 e Analysis of China's missed opportunities in handling the SARS crisis.
Citations: 1.0 6. Laboratory-Related Incidents:

¢ Investigations into lab infections associated with SARS cases.
7. Global Cooperation and Communication:
¢ International efforts to share resources and information in the fight against SARS.

8. Research and Scientific Discovery:

»

Calcium Co

e Updates on research findings and discoveries related to the SARS virus one year after the outbreak.
* Animal studies indicating the resilience of the SARS virus.

9. Public Engagement and Awareness:

e The need for a clear agenda and public awareness regarding SARS.

These themes reflect the multifaceted nature of the response to the SARS outbreak, covering aspects from

governance and policy to scientific research and public health.
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Questions?

Website with sample datasets

Medviz

Explore, Analyze, and Understand Biomedical Literature

Available Collections

https://medviz.org/

Contact us
Huan He, PhD, huan.he@yale.edu
Hua Xu, PhD, hua.xu@yale.edu
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