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Introduction

> Benefits of early identification of COPD exacerbation:

o Timely prescription of optimal treatment plan

o [ost reduction by avoiding unnecessary tests and specialist consultations
> Aim of this study:

* Leveraging NLP to extract features from clinical notes documented within 24 hours of admission to the
hospital.

o [onduct differential diagnosis in COPD patients by developing a classification model.
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Dataset

> Formed by a manual review of patient charts and confirming the diagnosis of COPD.

> [Contained patients' socio-demographic information along with different notes documented during their
admission.

> All patients in the cohort were admitted to the emergency department (ED) and then, depending on the
severity of symptoms and clinical presentation, hospitalized for further treatment.

> [onsidered very first documented notes: ED triage notes and ED provider notes.
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Dataset

> Triage note described the reason for the patient's visit, including
specific symptoms and incidents.

> ED provider note used for providing documentation of the patient
assessment throughout the emergency department visit.

» Contained various information about the patients, including the very first
vital signs observed in ED, such as blood pressure and respiratory rate.

> sed discharge summaries to label the patients (Manuel review).
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Name entity recognition (NER) tool:

> Named entity recognition tool: Clinical Language Annotation, Modeling and Processing (CLAMP).
> A general-purpose clinical NLP system built on proven methods:
> NLP tasks:
> Named entity recognition: Rank #2 in 2009 i2bZ challenge, Rank#2 in 2010 i2b2 challenge
> UMLS encoding: Rank #l in 2014 SemEval challenge
> Relation Extraction: Rank #l in 2012 iZ2bZ Temporal challenge , Rank #1 in 2015 SemEval Disease-modifier challenge

> An IDE (integrated development environment) for building customized clinical NLP pipelines via GUI. It is a component-based
system.

EThelnstituteDH #MEDINFDZ3



INFO

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Name entity recognition (NER) tool:

- Now Praject CRun = by X

» These components: rule-based and T T G =

> !UMLACCIFHDDHQF\(E v "

W WTutersl A @

. v UINLP components Move up Move down Delete Auto fix Edit Edit description
deep-learning based e
¥ (> Tokenizer Name Compenent Description
» (= POS _tagger & DF_Clamp_sentence_detector (& Sentence detector Rule based sentence detector
L H * (= Chunker ® DF_Clamp_tokenizer (% Tokenizer Rule based tokenizer
> EXt r E Ets th E E n t | t | E S y EXt r E Et r E | E tl [I n » = Section_identifier ® DF_Dictionary_based secti... (& Section identifier Dictionary based section header Identifier
> Named_entity_recogizer & DF_OpenNLP_POS_tagger = POS tagger OpanNLP basad pos tagger
h M d 1 » (> Assertion_classifier ® DF _Dictionary_lookup 5 Named entity recogizer dictionary lookup algorithm
EtW E E n E ntltl E S E n E S S I g n a » = UMLS_encoder & DF_CRF_based_named_enti.. (#Named entity recogizer Name entity recognition using CRF

= Relation_extractor ® DF_Regular_expression_NER (® Named entity recagizer regular expression named entity recognition

semantic tag to extracted entities (20 S e e i g e oy

5 User Defined Components  set relation name after ruta seript;

. € Corpus 5 v -
categories such as problem, test, T
¥ (= corpus
t
drug, dosage). ]
» [ models z
DESCRIPTION
Labtess-Value extraction
P Pipaline 22 el INPUT:  Encounter Notes/Discharge Summaries
OUTRUT:  Lab-Value pairs
P lab-attribute CATEBON: | Geie
Compenents
«- lab-attribute. pipeli i 3
» =Named anliyecoger & Console 2 { - =8
» (= POS tagger Console

* (> Ruta rule engine
> BDF_Ruta_script_file
Section identifier

EThelnstituteDH #MEDINFDZ3



'INFO 5

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Name entity recognition (NER) tool:
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Feature Extraction

|
» Build different hybrid (machine learning + rules) pipelines for extracting:

> Mentions of SDH (smoking, alcohol and drug status) from provider notes.
> \ery early vital signs from provider notes.
> \ery first symptoms documented in triage notes

Screenshot of CLAMP
> In addition to CLAMP defined output (offset, semantic tag, Clls, negation and extracted entity). new tags will be added.  [rSeEre:

Start Enc Semantic CuUl Assertion Entity
224 232 drug C0028040, RxNorm=[7407] present nicotine
475 479 subject null null wife
494 497 problem null present il
503 516 problem null absent throat cancer
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Feature Extraction - SDH Pipeline Development

> Smoking status (Accuracy: 83%): developed a dictionary for new four tags as : “former smoker”, “current smoker”, “never
smoked,” and "undetermined". As a feature, we put the last 3 groups as patients that are not current smokers.

> Alcohol (Accuracy: 74%)and Drug status . A—
0 . . She has a prior history of smoking although not currently .
(Accuracy: 79%) : patients were categorized

into three groups: "yes” (indicating that the
patient consumes alcohol or has a drug misuse

NeverSmoked

He denies any tobacco use .

problem), “no” indicating the absence of these EoerSHke:

|JFIII|J|EITIS and "undetermined” shows that the He does have a history of tobacco use and quit in 2006 .

note doesn't contain any mention for these FormerSmoker

conditions SUBSTANCE USE : She has a past history of tobacco use , but quit at the time of her

myocardial infarction .

Smoker 1ppd x 15 years up to stemi 8/07
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Feature Extraction

> Separate pipeline to extract the vital signs from first provider/progress note.

> \lital signs: Blood pressure (BP), Pulse rate, respiratory rate (RR) and Spo2 value

> Extracted systolic and diastolic pressure values from BP value and added them to the feature set.

Note's
extracted
features

EThelnstituteDH #MEDINFDZ3



‘INFO 5

8 - 12 JULY 2023 | SYDNEY, AUSTRALIA

Results & Discussion

> The most frequent reasons for the patient visit in
both classes were shortness of breath (SOB) and

LOPD.

> Cough and wheezing were the next most common
symptoms amang the patients diagnosed with COPD ==
exacerbation (class 1),

> For the patients in class 0, chest pain and cough
were the next frequent symptoms.
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Results & Discussion

* Higher percentage of current smokers among the patients diagnosed with COPD exacerbation which is well
aligned with typical COPD presentation.

Smoking Cl 1 Alcohol
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Discussion & Results

> Developed four predictive models based on naive bayes, logistic regression, random forest, and SVM
machine |learning methods. Fl-score and accuracy were used as the evaluation metrics.

> SVM resulted in the highest accuracy and Fl-score (8% and 80%, respectively).

Models Fl-Score Accuracy
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