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Logistics

Time

- Every Wednesday 12:45PM - 03:15PM 
- 08/25/2025 - 12/08/2025 (excluding Wednesday 11/26/2025 for Thanksgiving break) 
- Last class 12/03/2025

Location 

- ROME Hall (2300 I Street NW), B103

Website

- https://azirikly.github.io/nlp4health-fall25/ 

https://azirikly.github.io/nlp4health-fall25/


Logistics

Grading

- Paper presentations 30%
- Participation 20%
- Class project 50%

Office hours 

- TBD

University policies 

- Student affairs https://students.gwu.edu/
- Academic Integrity https://students.gwu.edu/code-academic-integrity 

https://students.gwu.edu/
https://students.gwu.edu/code-academic-integrity


Paper presentations sign-up

Please make sure you sign-up for ~2 paper presentations throughout the 
semester

https://docs.google.com/spreadsheets/d/1lEqBHbOeBPB_fqHuqNmTzBMYt8
EY7wGAZYsaO-7H8Lc/edit?usp=sharing 

https://docs.google.com/spreadsheets/d/1lEqBHbOeBPB_fqHuqNmTzBMYt8EY7wGAZYsaO-7H8Lc/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1lEqBHbOeBPB_fqHuqNmTzBMYt8EY7wGAZYsaO-7H8Lc/edit?usp=sharing


Project

- ~3 persons per team
- Project

- Proposal
- Presentation
- Documentation and code (github repo)
- Extra credit for paper publication



Project

Pipeline

- Dataset
- Identify tasks and research questions
- Preprocessing
- Modeling
- Evaluation
- Analysis 
- Publication 



Medical data

➢ ~1.0 billion physician office visits annually
○ ~50.3% of these visits are primary care physicians

➢ 88.2% of office-based physicians in the U.S. use some form of EMR/EHR 
system, and 77.8% use certified systems (based on CDC)

➢ May 2020-April 2023, outpatient providers in Epic EHR systems alone 
generated 1.7 billion clinical notes

○ These notes were written by 166,318 outpatient providers
○ This suggests that well over three-quarters of patient visits are likely to include structured 

documentation, including text notes.



What is EHR

An Electronic Health Record (EHR)* is an electronic version of a patient’s medical 
history, maintained by the provider over time. 

- Demographics
- Progress notes
- Problems
- Medications
- Vital signs
- Past medical history
- Immunizations
- Lab data
- Radiology reports

* Centers for Medicare & Medicaid Services (CMS)



Outpatient vs. inpatient

Outpatient visit

- Medical services provided without an overnight stay
- Routine checkups

Inpatient visit

- Care provided when a patient is admitted to a hospital or healthcare facility for 
at least one overnight stay

- Childbirth



Types of EHR

Basic EHR 

Offers fundamental patient data management

Certified EHR

Meets regulatory standards for enhanced functions

EHR 

Comprehensive digital patient records system





Example
Patient Name: John Doe
Date: August 26, 2025
Provider: Dr. Jane Smith
Visit Type: Follow-up for hypertension

S – Subjective
Patient reports feeling generally well but notes occasional headaches in the morning. Denies chest pain, shortness of breath, or 
dizziness. Admits to missing doses of medication twice last week due to travel.

O – Objective

● BP: 148/92 mmHg
● HR: 78 bpm
● Temp: 98.6°F
● Weight: 198 lbs
● Labs from last visit: Creatinine 1.1, Potassium 4.2, HbA1c 6.8%

A – Assessment

● Hypertension, not well controlled
● Non-adherence to medication regimen likely contributing
● No signs of end-organ damage at this time

P – Plan

● Reinforce medication adherence
● Adjust lisinopril dose from 10 mg to 20 mg daily
● Schedule follow-up in 4 weeks
● Encourage home BP monitoring and logging
● Discuss lifestyle modifications (diet, exercise)



Platforms

Managing health records

- Epic
- Oracle Health (Cerner)

Functionalities 

- Templates
- Dropdown menus 
- Fill in functionalities
- AI features



Why clinical notes are important

❖ Improve patient care
❖ Find critical information from past visits
❖ Suggest diagnosis or medications
❖ Ensure compliance and follow-ups



If we have access to thousands / millions of medical records 
representing millions of patients what can we learn?



Advances

❖ Make research advances in medicine
❖ Discover negative medication interactions
❖ Identify a cohort of patients for a research study
❖ Ensure patient safety procedures



Clinical text

● Most EHR data is structured
○ Relatively easy to export and use

● Clinical text is unstructured?
○ How do we use it?
○ Natural Language Processing



Challenges with clinical text

❖ Access
➢ HIPAA (Health Insurance Portability and Accountability Act) compliance 

❖ Domain specific language
➢ Medical jargon (abbreviations, shorthand) 

❖ Noisy text
➢ Grammar issues, templates, fragmented sentences, copy-paste issues

❖ Ambiguity and context dependence
➢ Cold: symptom vs. temperature 

❖ Data sparsity and imbalance
➢ Rare conditions and treatments 

❖ Generalization



Clinical text alternatives?



Clinical text alternatives

❖ Social media
➢ Easier access
➢ Stand-alone or supplementary to clinical data
➢ Broader population insights 
➢ Lack of outcome
➢ Lower documentation bias

❖ Synthetic data
➢ Data augmentation
➢ Benchmarking
➢ Imbalanced dataset



Clinical Natural Language Processing

- Applying NLP tools to clinical text





Entity and information extraction

Genomic Research & Precision Medicine

- Extracting genetic and phenotypic entities from clinical text to support 
precision medicine.

- Entities Extracted: Genes, mutations, disorders, symptoms.
- Improves clinical decision-making by linking patient data to genomic insights.



Entity and information extraction

Clinical Decision Support

- Extracting structured data from unstructured notes to assist in treatment 
recommendations.

- Entities Extracted: Diagnoses, medications, lab results, temporal markers.
- Supports timely and evidence-based clinical decisions.



Approaches

❖ Traditional approaches
❖ SVM, logistic regression
❖ Deep learning
❖ CNN, forward neural networks, ..
❖ Large Language Models 



Clinical NLP tools

❖ cTAKES (clinical Text Analysis and Knowledge Extraction System)
➢ Mayo Clinic.
➢ Extracts information like diseases, medications, procedures, and anatomical sites 

from clinical notes.
➢ Uses dictionary-based and machine learning methods.

❖ MetaMap
➢ National Library of Medicine (NLM).
➢ Maps biomedical text to UMLS Metathesaurus concepts.
➢ Concept normalization and semantic analysis.



Clinical NLP tools

❖ CLAMP (Clinical Language Annotation, Modeling, and Processing)
➢ UTHealth.
➢ Supports named entity recognition, assertion detection, and relation extraction.

❖ NegEx
➢ A simple rule-based algorithm for detecting negation in clinical text.
➢ Often integrated into other NLP pipelines like cTAKES and MetaMap.



LLM for health

❖ Clinical Decision Support
❖ EHR enhancement

➢ Free to structured text
❖ Automated patient communication
❖ Predictive health outcomes
❖ Personalized treatment plans
❖ Training and education



Buoy Health (diagnosis)

https://www.buoyhealth.com/



Med-PaLM 

❖ Google
❖ Question answering system for 

medical domain
❖ 86.5% accuracy

Lauren Parr, 2023, Revolutionizing Healthcare: Google's New AI Model Med-PaLM 2
Hiren Dadhuk 2023, Exploring the Potent Magic of PaLM 2: A Definitive Guide



Emmie

❖ Integrated with Epic
❖ August 2025
❖ virtual assistant designed to help patients manage their health care.
❖ Support patient

➢ Explaining test results in easy-to-understand terms
➢ Suggesting next steps, or guiding patients through open-ended conversations about their 

health
❖ Support clinicians 

➢ Pre-visit summaries
➢ Taking real-time notes
➢ Placing orders or verifying prior authorization requirements





LLM for health

Dennstadt et al. 2025, Implementing large language models in healthcare while balancing 
control, collaboration, costs and security



Next week

- Medical Ontologies and UMLS
- Papers

- TBD



Building familiarity

- Introduce yourself
- Major
- Degree
- Are you interested in research?
- What made you sign up for the class?
- Goals
- Topics of interest for the class project



BREAK 2:00- 2:15 



Tutorial on Cerberus HPC

By: Jake Messick
Cyberinfrastructure Specialist
Research Technology Services


