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“We are time's subjects, and time bids be 
gone.”
- Shakespeare, King Henry IV, Part II

Link to training materials

and additional information:

https://github.com/medspacy/medspaCy_MedInfo_2023

https://github.com/medspacy/medspaCy_MedInfo_2023
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• Why we developed medspaCy

• MedspaCy demo

• The changing NLP landscape

• Ideas (and experimental work) for incorporating new NLP methods and medspaCy
• Few-shot learning for emerging events

• Maintaining legacy rule-based NLP

• Causal analysis using rule-based NLP

Outline
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Timeline of Clinical NLP Software

MedLEE CLAMP

cTAKES

MetaMap

SymText

2020

LEO
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• More accessible, easy to learn

• Making programming more accessible…

The magic of Python
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… to clinicians

Brian Bucher, 

surgery

Rashmee Shah,

cardiology

Lori Gawron, 

OB/GYN

Andrew Gawron, 

gastroenterology
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… and new programmers

Alec Chapman, 

c. 2014 

Brian Chapman teaching Python to 

Alec Chapman, c. 2016
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2020
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• Needed rapid, easy-to-implement clinical NLP 

software

• Used by VA/UoU researchers but be available to 

community at large

What happened in 2020?
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• Built on spaCy's extensible framework

• Designed to be interoperable with any other spaCy
component

• Enabled integration of modern Data Science and NLP 
packages into traditional Clinical NLP workflows

Introducing medspaCy
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Hands-on tutorial

Follow along on 

Google Colab or 

your local machine

https://github.com/medspacy/medspaCy_MedInfo_2023

https://github.com/medspacy/medspaCy_MedInfo_2023
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Impact



#MEDINFO23@TheInstituteDH

8 – 12 JULY 2023 | SYDNEY, AUSTRALIA

• Deployed in VA biosurveillance system

• Used in VA operations and research 
studies

• Parsing signs and symptoms of Covid-19 
patients

• Surveillance system replicated in Toronto, 
Canada

Covid-19

https://aclanthology.org/2020.nlpcovid19-acl.10/
https://www.accesstocare.va.gov/Healthcare/COVID19NationalSummary
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2793236
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9931279/
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• Evaluation of VA homelessness
programs

• MIMIC-SBDH: Public dataset for
SDoH

• Hanna Pethani (University of
Sydney): extracting SDoH from
dental notes to study impact on
dental health

Social Determinants of Health

https://www.sciencedirect.com/science/article/pii/S153204642100232X
https://www.sciencedirect.com/science/article/pii/S153204642100232X
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8734043/
https://www.sydney.edu.au/medicine-health/news-and-events/2023/03/21/harnessing-ai-to-improve-the-future-of-oral-health.html
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• Georgina Kennedy (Maridulu
Budyari Gumal): 
Extracting ECOG performance 
status

• BioNLP

• More examples and references 
in our MedInfo repository

…and more!
(synthetic text)

https://arxiv.org/pdf/2306.16931.pdf
https://github.com/medspacy/medspaCy_MedInfo_2023
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• New model architectures (Transformers) substantially
improve performance on all NLP tasks
• BERT, GPT-*, Megatron, etc.

• Libraries like Huggingface Transformers adopted
• Huggingface Transformers more popular than spaCy

since Oct. 2020

Changes in NLP Today
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• Rapidly increasing capabilities AND size
• Training capacity both more accessible than ever

and extreme capacity is siloed

• Reframing old tasks for new transformers

• Deep-learning using pre-trained transformers is 
often a feasible first option

Changes in NLP Today
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• Compute is still scarce for many projects and organizations
• Compute at state-of-the-art scale is extremely expensive

• Privacy concerns for cloud compute platforms and model APIs

• Data source for pre-trained transformers is often unknown

Who still cares?
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• Transformers are best performing, but "best performing" is not always the metric for 
success

• Difference between .95 PPV and .85 PPV may not matter

• Annotated data is required for deep learning, not for rules

• Rules are explainable and debuggable

Who still cares?



#MEDINFO23@TheInstituteDH

8 – 12 JULY 2023 | SYDNEY, AUSTRALIA

Future Directions and 
medspaCy's Role
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• Work-in-progress developing new capabilities for biosurveillance

• Many potential “early signs” for a 
public health event
• One of these is animal exposure 

(i.e., zoonotic transmission)

• Difficult to annotate and develop NLP 
for emerging events

Few-Shot Learning: Work in Progress



#MEDINFO23@TheInstituteDH

8 – 12 JULY 2023 | SYDNEY, AUSTRALIA

• Simply identifying animal keywords not sufficient for true exposure:
• “Pt lives in Antelope Valley”

• “Complains of chest pain that feels like a kick from a mule.”

• “Her son has an appetite like a horse”

• “Pt smokes 1 pack a day; primarily camels.”

• “Precaution: During travel, avoid contact with wild animals (i.e., avian influenza)”

• “Pt denies knowledge of any tick bites”

• “Pt manages anxiety by watching wild animals from their window”

Few-Shot Learning: Work in Progress
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Tokenizer
Sentence 
Detection

Target
Matcher

…

Animal 
Exposure

Classification

Clinical 
Document

Uses animal terms and 
sentences to classify exposure

Lexicon of animal terms:
• “dead bird”
• “wild animal”
• “tick”

Pre-trained 

Transformer 

model

Few-Shot Learning: Work in Progress
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• Started with rules-based approach, not very accurate

• Annotated a few instances for Few-Shot Learning

• Leverages pre-built Transformer models
• “SetFit” uses SentenceTransformers

• Very encouraging results so far

Few Shot Learning: Work in Progress

https://doi.org/10.48550/arXiv.2209.11055

https://doi.org/10.48550/arXiv.2209.11055
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• Operational datasets need regular updates

• Nobody wants to maintain legacy software
"Hi all, is anybody still using UIMA-AS?" 

- UIMA developer to UIMA user listserv, 2022

• Rule-based NLP incorporates institutional 
knowledge that is not always available

Modernizing Legacy Rule-based NLP
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• Sampled output from EchoExtractor
• System is 6+ years old

• Lots of VA research projects using output

• Rules are complex, difficult to edit

• Extracting measures from echocardiograms
• Frequency of labels vary widely from common (LVEF) 

to rare (mitral valve stenosis)

Modernizing Legacy Rule-based NLP
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• Used existing rule-based NLP 
output as training data

• Trained spaCy convolutional 
neural network (CNN)

Modernizing Legacy Rule-based NLP
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• Frequent classes achieved F1 > .90

• Rare classes were inconsistent
• Some were performant but others were

never predicted

• Overall performance not there yet, but shows promise

Modernizing Legacy Rule-based NLP

Documents PPV (Precision)
Sensitivity 

(Recall)
F1

1,000 88.2 56.9 69.2

10,000 92.9 59.3 72.4

100,000 94.4 69.2 79.8

670,000 (all) 95.8 94.7 95.2
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• Manual evaluation is needed

• Upcoming experiments using VA-trained BERT models

• Scaling inference speed of models is hard

Modernizing Legacy Rule-based NLP
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• Exciting time to be in NLP

• Still room for traditional methods in clinical NLP
• Alone and in combination with new methods

• Lots of open questions, problems to be solved

Conclusion

https://github.com/medspacy/medspaCy_MedInfo_2023

https://github.com/medspacy/medspaCy_MedInfo_2023
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• Contact us:
• Hannah Eyre, hannah.eyre@utah.edu

• Alec Chapman, alec.chapman@hsc.utah.edu

• Collaboration
• We would love to help you use medspaCy in your work

• Open-source can always use contributors

• We are looking for multi-lingual rules!

Thank You!

https://github.com/medspacy/medspaCy_MedInfo_2023

mailto:hannah.eyre@utah.edu
mailto:alec.chapman@hsc.utah.edu
https://github.com/medspacy/medspaCy_MedInfo_2023

