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 Benefits of early identification of COPD exacerbation:

• Timely prescription of optimal treatment plan 

• Cost 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.

• Conduct differential diagnosis in COPD patients by developing a classification model.

Introduction
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 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.

 Considered very first documented notes: ED triage notes and ED provider notes.

Dataset
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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.

Used discharge summaries to label the patients (Manuel review).

Dataset 

Labels Number of patients 
(n=80)

%

1 - discharge 

diagnosis of COPD 

exacerbation

35 44%

0 - discharged with a 

non-COPD diagnosis

45 56%
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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 i2b2 challenge, Rank#2 in 2010 i2b2 challenge

 UMLS encoding: Rank #1 in 2014 SemEval challenge

 Relation Extraction: Rank #1 in 2012 i2b2 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.
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Name entity recognition (NER) tool:

These components: rule-based and 
deep-learning based 

 Extracts the entities, extract relation 
between entities and assign a 
semantic tag to extracted entities (20 
categories such as problem, test, 
drug, dosage). 
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Name entity recognition (NER) tool:
Leveraged rule-based and deep-

learning based components of the 
CLAMP-GUI to extract the entities and 
assign them semantic tags.

 Updated its dictionary by manually 
checking the provider notes to find 
any verbiage for developing different 
pipelines. 

Screenshot  of 

CLAMP GUI 

output
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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.

 Very early vital signs from provider notes.

 Very first symptoms documented in triage notes

 In addition to CLAMP defined output (offset, semantic tag, CUIs, negation and extracted entity), new tags will be added.
Screenshot  of CLAMP 

Text output
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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 
(Accuracy: 79%) : patients were categorized 
into three groups: “yes” (indicating that the 
patient consumes alcohol or has a drug misuse 
problem), “no” indicating the absence of these 
problems, and “undetermined” shows that the 
note doesn’t contain any mention for these 
conditions.
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 Separate pipeline to extract the vital signs from first provider/progress note.

 Vital 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.

Feature Extraction

ID Systolic 
Pressure

Diastolic
Pressure Pulse rate Spo2 RR Alcohol Drug Smoke

1 138 75 88 96 12 1 1 1

2 98 58 90 97 18 0 0 0

… … … … … … … … …

80 116 79 103 97 81 0 1 1

Note’s 

extracted  

features 
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The most frequent reasons for the patient visit in 
both classes were shortness of breath (SOB) and 
COPD.

 Cough and wheezing were the next most common 
symptoms among the patients diagnosed with COPD 
exacerbation (class 1), 

For the patients in class 0, chest pain and cough 
were the next frequent symptoms. 

Results & Discussion
Class 1

Class 0

CUI Entity n CUI Entity n

C0010399
SOB (shortness
of breath)

21 C0010399
SOB (shortness
of breath)

24

C0740304 COPD 13 C0740304 COPD 5

C0010200 Cough 5 C0008031 CP (chest pain) 3

C0043144 Wheezing 3 C0010200 Cough 2

C0004096 Asthma 3 C0020538 Hypertension 2

C0018802
CHF (congestive
heart failure)

3 C0553668 labored breathing 2

C0553668
Labored
breathing

2 C0038454
CVA

(cerebrovascular
accident)

1

C0747719 Poor appetite 2 C0853946
Worsening chest
pain

1
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• Higher percentage of current smokers among the patients diagnosed with COPD exacerbation which is well 
aligned with typical COPD presentation.

Results & Discussion

Smoking C1 C0 Alcohol C1 C0 Drug C1 C0

Former smoker 60% 60% Yes 9% 37% Yes 24% 46%

Current smoker 30% 23% No 76% 57% No 42% 46%

Never smoked 3% 6% Undetermined 15% 6% Undetermined 34% 8%

Undetermined 7% 11%
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 Developed four predictive models based on naïve bayes, logistic regression, random forest, and SVM 
machine learning methods. F1-score and accuracy were used as the evaluation metrics. 

 SVM resulted in the highest accuracy and F1-score (81% and 80%, respectively).

Discussion & Results

Models F1-Score Accuracy

Naïve Bayes 0.46 0.47

Logistic Regression 0.52 0.48

Random Forest 0.74 0.76

Support Vector Machine (SVM) 0.80 0.81
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Thank You!


