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HIGHLIGHTS 
>	1,472	annotated	notes	

>	500+	annotated	notes	from	patients	with	
future	COVID-19	test	results	

>	Span-based	Event	Extractor	achieves	near-
human	performance	for	symptom	identification	
and	assertion	prediction	

>	2	of	3	of	the	most	predictive	features	for	
COVID-19	positivity	are	symptoms	(fever,	cough)	

Annotated Corpus 
This work used 53K notes from the UW: 
•  six note types authored Feb.-March 2020 
•  contain references to coronavirus 
 
Labels were assigned to each note, based on 
future COVID-19 testing: 
•  none: patient testing not available 
•  positive: patient has positive test(s) 
•  negative: patient only has negative tests 
 
We annotated 1,472 notes. (70% train/30% test), 
with note label distribution: 
•  train: 46% none, 5% negative, 49% positive 
•  test: 50% none, 46% negative, 4% positive 

We created annotation guidelines for COVID and 
Symptom events. Table 1 summarizes the 
guidelines. Figure 1 presents examples. 

Event Extraction 
We created the Span-based Event Extractor, 
shown in Figure 2: 
•  extracts all annotated phenomena in Table 1 
•  enumerates all possible spans 
•  generates span-level predictions to identify 

triggers and arguments 
•  builds events through span-pair predictions 

Conclusions 
We present a novel corpus with detailed 
annotations for COVID-19 diagnoses, testing, and 
symptoms. We introduce the Span-based Event 
Extractor and predict COVID-19 infection. 

COVID-19 Prediction 
We predicted COVID-19 test results using data 
within the 7 days preceding each test result.  
•  UW data set with 28K tested patients 
•  For space, only ED result presented here 
•  2.4K test results with associated ED notes 
 

Test results predicted (positive/negative) using 
Random Forests. The feature sets include: 
•  structured: 32 structured EHR fields 
•  symptoms: automatically extracted symptoms 
•  all: combination of structured and symptoms 
 

Figure 3 presents the receiver operating 
characteristic (ROC) and area under the curve 
(AUC). Figure 4 describes the feature importance 
for the all feature set. 

Introduction 
Free text clinical notes contain critical information 
related to open COVID-19 research questions. 
We present a new clinical corpus with detailed 
annotations for COVID-19 diagnoses, testing, and 
clinical presentation. We introduce the Span-
based Event Extractor, which achieves high 
performance in identifying COVID-19 events and 
extracting symptoms with assertion values. We 
also explore the prediction of COVID-19 test 
results. 
 ϕtrigger(sj) 

bi-LSTM

She has been short of breath
BERT

Span scoring (ϕc)

Role scoring (ψd)

ϕassertion(sk) 

ψassertion(sj, sk) 

∑ 

Span rep. (gc,i)
∑ Attention

Event 
type Field type  Argument type  Argument Subtypes Span examples 

COVID       
Trigger -- -- “COVID” 

Labeled 
arguments 

Test Status {positive, negative, pending, conditional,  
not ordered, not patient, indeterminate} “tested positive” 

Assertion       {present, absent, possible, hypothetical, not patient} “low suspicion” 

Symptom 

Trigger --  -- “cough” or “fever” 

Labeled 
arguments 

Assertion {present, absent, possible, conditional, hypothetical, not 
patient} “admits” or “denies” 

Change                         {no change, worsened, improved, resolved} “improved” 
Severity                       {mild, moderate, severe} “mild” 

Span-only 
arguments 

Anatomy “chest wall” 
Characteristics “wet productive” 
Duration “for two days” 
Frequency -- “occasional” 

Event type  Argument   # Gold  F1  

COVID 
 Trigger 1,497 0.97 
 Assertion 1,075 0.73 
 Test Status 457 0.62 

Symptom 

 Trigger 5,789 0.83 
 Assertion 5,791 0.79 
 Change  341 0.09 
 Severity  327 0.37 
 Anatomy 1,959 0.61 
 Characteristics 1,441 0.36 
 Duration  1,344 0.55 
 Frequency 250 0.55 

Table 2 presents the performance of the Span-
based Event Extractor on the withheld test set: 
•  Bold results indicates performance is 

comparable to inter-annotator agreement 
•  Performance is high for COVID trigger, 
Symptom trigger, and Symptom Assertion 

Table 2. Event extraction performance on test set 

Figure 2. Span-based Event Extractor 

Figure 1. Annotation examples 

Table 1. Annotation guideline summary Figure 3. ROC Figure 4. Feature importance 
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