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“We are time s subjects, and time bids be

gone.”
- Shakespeare, Aing Henry IV, Part

Link to training materials
and additional information:
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Outline

e Why we developed medspaly
e Medspaly demo
« The changing NLP landscape

* |deas (and experimental work) for incorporating new NLP methods and medspaCy
o Few-shot learning for emerging events
* Maintaining legacy rule-based NLP
« [ausal analysis using rule-based NLP

EThelnstituteDH #MEDINFDZ3
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Thﬂagin of Python

* More accessible, easy to learn
e Making programming more accessible...

EThelnstituteDH #MEDINFDZ3
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Brian Chapman teaching Pythonto 3
Alec Chapman, c. 2016

Alec Chapman,
c. 2014
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O PyTorch

Natural Language Analysis
with Python NLTK

‘_

2020

In Apache Project

™

spaCy

TensorFlow
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Wh_athappened in 20207

* Needed rapid, easy-to-implement clinical NLP
software

o lsed by VA/Uoll researchers but be available to
community at large

EThelnstituteDH #MEDINFDZ3
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Introducing medspaCy

e Built on spaly's extensible framework

e Designed to be interoperable with any other spaly
component

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

EThelnstituteDH #MEDINFDZ3
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Hands-on tutorial

Follow along on
Loogle Colab or
your local machine

https://qithub.com/medspacy/medspaly Medlnfo 2023
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Alec B Chapman'?, Kelly S Peterson'?, Augie Turano’, Tamara L Box*,

. Katherine S Wallace®, Makoto Jones'>
gvid-

T'he NEW ENGLAND JOURNAL of MEDICINE
EE—

ORIGINAL ARTICLE

* Deployed in VA biosurveillance system

Comparative Effectiveness of BNT162b2

o [Jsedin VA UEEPBHU“S and research and mRNA-1273 Vaccines in U.S. Veterans
SJ[U_diES Sk Bl Mo B 0 el sbin £ st i
. . . ‘ Hr::.- R h;rlui\“‘m‘)'ﬂi« ;:\VL‘; };\( j‘i 1‘:"'",1"4!‘(,\1 T\Ll‘ur r\,f; ‘\ -
» Parsing signs and symptoms of Covid-13 v Sl
patiEntS Miguel A. Herndn, M.D., Dr.P.H
e Surveillance system replicated in Torontao, Ty M Y
EE]I'IE]EIE] Natural Language Processing to Identify

Indicators of COVID-19 in Toronto, Canada

Christopher Meaney - '*, Rahim Moineddin ', Sumeet Kalia:»', Babak Aliarzadeh ',
Michelle Greiver:'?

1 Department of Family and Community Medicine, Faculty of Medicine, University of Toronto, Toronto,
Canada, 2 North York Family Health Team, North York General Hospital, Toronto, Canada
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Social Determinants of Health

MIMIC-SBDH: A Dataset for Social and Behavioral
Determinants of Health

e Evaluation of VA homelessness

Hiba Ahsan HAHSAN@UMASS.EDU

Emmie Ohnuki EOHNUKI@UMASS.EDU
I-' D I-' a m S Avijit Mitra AVIITMITRAGUMASS. EDU

College of Information and Computer Sciences, University of Massachusetts, Amherst, MA, USA

Hong Yu HoNG.Y U@ UMASSMED.EDU

0 College of Information and Computer Sciences, University of Massachusetls, Amherst, MA, USA
[ ] M | M | E - S B D H . P LI bl I E data S Et fD I'-I Department of Computer Science, University of Massachuseits, Lowell, MA, USA
. Center for Healthcare Organization & Implementation Research, Bedford, MA, USA
S D H Department of Medicine, University of Massachusetts Medical School, Worcester, MA, USA

e Hanna Pethani (University of orginl Resarch -

Chagk fo

ReHouSED: A novel measurement of Veteran housing stability using natural &&=

Sydney): extracting SDoH from language processing

Alec B Chapman ™™ , Audrey Jones ™", A Taylor Kelley ““, Barbara Jones ™, Lori Gawron ™",

dental nDtES t[l StUdy Impa[:t [In Ann Elizabeth Montgomery" wh Th()‘mas Byrne ™"/, Ying Suo° " James C?ok""‘,
Warren Pettey ™", Kelly Peterson ™ ™", Makoto Jones ™", Richard Nelson™""
dental health
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a n d m n r B I 75yo M, |ECOG O Ecogstatus = SOCIAL HISTORY: << socal =
EEnN u

Lives alone usually. (SynthEtiE tEXt)

Widowed, 2 daughters

_ ECOG 1 Egcoasiatus |, ET 200m, independent self-care

« Georgina Kennedy (Maridulu S - G~ ] o o oo

hyperinflated lung fields, no creps or wheeze

.
Budyari Gumal): o5
. 6ayroh _L OPX T2N2M0 (IVA) referred for ongoing management. PMH: << misTory == Cardiac atherosclerosis on angiogram,

hypercholesterolemia ~ SHx: <<soaaL=> Taxi driver, lives with wife, ex-smoker (40pyh) quit 12yros ago O/E: <<Exam=»> Appears comfortable when

Extracting ECOG perform :
X ra C I n g p e r O r a n Ce resting _ palpable L submandibular LM, no other palpable locoregional nodes, minimal decreased sensation.

Sta t u S Impression: << exam == no fevers, some lethargy since hospital admission, |ECOG2  ecoe status | with _ ECOG 0-1 Ecos staTUS

* BioNLP
UMASS_BioNLP at MEDIQA-Chat 2023:
° M ore exam p | es an d refe rences Can LLMs generate high-quality synthetic note-oriented doctor-patient

conversations?

i n O u r M e d I N fo re p O S Ito rv Junda Wang * Zonghai Yao * Avijit Mitra Samuel Osebe Zhichao Yang Hong Yu

CICS, University of Massachusetts, Amherst, MA, USA

jundawang @umass.edu zonghaiyao@umass.edu
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Changes in NLP Today

* New model architectures (Transformers) substantially
improve performance on all NLP tasks

o BERT, GPT-*, Megatron, etc.

o Libraries like Huggingface Transformers adopted
* Huggingface Transformers more popular than spaCy

since Oct. 2020

spaCy

Star 26.5k

EThelnstituteDH #MEDINFDZ3
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@es in NLP Today

« Rapidly increasing capabilities AND size

» Training capacity both more accessible than ever
and extreme capacity is siloed

e Reframing old tasks for new transformers

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

EThelnstituteDH #MEDINFDZ3

16GB nVIDIA Tesla V100 PCI Express 3.0 x16 GPU 699-2G500-0200-310
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Technical Blog =

Scaling Language Model Training to a
Trillion Parameters Using Megatron




INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Who still cares?

o Compute is still scarce for many projects and organizations
o [ompute 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

EThelnstituteDH #MEDINFDZ3
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Who still cares?

* Transformers are best performing, but "best performing” is not always the metric for
SUCCESS

o Difterence between .93 PPV and .8a PPV may not matter
« Annotated data is required for deep learning, not for rules

* Rules are explainable and debuggable

EThelnstituteDH #MEDINFDZ3
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Future Directions and
medspaly's Role

EThelnstituteDH #MEDINFDZ3
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Few-Shot Learning: Work in Progress

* Work-in-progress developing new capabilities for biosurveillance

« Many potential “early signs” for a
public health event

* [ne of these is animal exposure
(i.e., zoonotic transmission)

e Difficult to annotate and develop NLP
for emerging events

EThelnstituteDH #MEDINFDZ3

Poultry losses for the year from bird flu
near record; the threat to humans isn’t
zero




Few-Shot Learning: Work in Progress

o Simply identitying animal keywords not sufficient for true exposure:
* "Ptlives 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 | pack a day; primarily camels.”

o "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"

EThelnstituteDH #MEDINFDZ3
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Few-Shot Learning: Work in Progress

Clinical Pre-trained

Transformer
Document odel

cant - t Animal

: entence arge Exposure

Tokenizer Detection Matcher e .
Classification

Lexicon of animal terms: )
5 e Uses animal terms and

sentences to classify exposure

III

e “wild anima
° lltick”
AThelnstituteDH #MEDINFO23
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Few Shot Learning: Work in Progress

« Started with rules-based approach, not very accurate
e Annotated a few instances for Few-Shot Learning

« Leverages pre-built Transformer models
o "Setfit" uses Sentencelransformers

Efficient Few-Shot Learning Without Prompts

Lewis Tunstall', Nils Reimers?, Unso Eun Seo Jo', Luke Bates®,
Daniel Korat’, Moshe “asserhlal Oren Pereg’
. 'Hugging F:
« \lery encouraging results so far N
Emc lAILblllLb
ngface.co nfo@nils-reimers.de
i t'.;—::iarm:atad: .de

sity of Darmstadt

firstn aﬂe[ﬂg
‘bates L

EThelnstituteDH #MEDINFDZ3 https://doi.org/10.485a0/arXiv.2209.110aa
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Mnizing Legacy Rule-based NLP

o [perational datasets need reqular updates

« Nobody wants to maintain legacy software

> "Hi all is anybody still using UIMA-AS?"
- LIMA developer to UIMA user listserv, 2077

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

EThelnstituteDH #MEDINFDZ3
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Modernizing Legacy Rule-based NLP

o Sampled output from EchoExtractar M-MODE MEASUREMENTS :
, LV DIASTOLE: 50 (40-55mm)
« System is b+ years old LV SYSTOLE: 71 (25-30mm)
o |ots of VA research projects using output LT ATRIOM: 44  (25-35mm)
* Rules are complex, difficult to edit

Unlocking echocardiogram Women

measurements for heart disease research
through natural language processing

e Extracting measures from echocardiograms

o Frequency of labels vary widely from common (LVEF)
to rare (mitral valve stenosis)

EThelnstituteDH #MEDINFDZ3
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Mnizing Legacy Rule-based NLP

Existing Legacy Rule-based System

[ Regex ]—»[ PatlernsHRelaIiuns]

Y
* Trained spaly convolutional (o) (o) =) Dee
neural netwark (GNN) ; “

Machine Learning Model

* [Ised existing rule-based NLP
output as training data Deabase

spaCy NER

Train
Validate

Test

EThelnstituteDH #MEDINFDZ3



INFO

2073 | SYDNEY, AUSTRALIA

Mnizing Legacy Rule-based NLP

» Frequent classes achieved Fl > 0 PFV(F"BCiSi““) SBE:.i;t:ﬁity “

1,000 88.2 6.9 £9.2
« Rare classes were inconsistent L i s i
{00,000 H4 4 (3.2 79.8

« Some were performant but others were
never predicted B0000 @) 958 947 95

« [verall performance not there yet, but shows promise

EThelnstituteDH #MEDINFDZ3
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Modernizing Legacy Rule-based NLP

« Manual evaluation is needed
« Upcoming experiments using VA-trained BERT models

 Scaling inference speed of models is hard

EThelnstituteDH #MEDINFDZ3
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Conclusion

 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

https://qithub.com/medspacy/medspaly MedInfo 20723
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Thank You!

« 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!

@ThelnstituteDH AMEDINFIZ3 https://qithub.com/medspacy/medspaly MedInfo 2023
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