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Abstract
We developed and evaluated the performance of a natural 
language processing (NLP) approach for translating 
laboratory eligibility criteria within IRB protocols into a 
structured format.  A total of 718 IRB approved clinical trial 
protocols were used to iteratively develop lexicon and NLP 
algorithms to extract data elements (lab test name, 
equation, value, and unit).  By manual review of 180 
testing documents, our NLP approach scored 94.5% for 
precision, 90.2% for recall, and 92.3% for F-measure. 

Method
• Setting: Electronic Institutional Review Board (eIRB) 

system at the Medical University of South Carolina 
(MUSC)

• Data Source: research criteria (inclusion and exclusion) 
records from 898 complete or approved MUSC IRB 
protocols for clinical trials between 2010 and 2015.

• NLP Software: Linguamatics I2E 4.3, Cambridge, UK 
• NLP Extracted elements

1. Protocol number 
2. Equation for both mathematic 

symbol (e.g. “<,” “>,” “=,” etc.) and 
text presentation (e.g. “greater than,” ”less than or 
equal to,” “at least,” “exceeds,” etc.)

3. Lab values accounting for both numeric values and 
text representations (e.g. “10,000,” “3X,” “two times,”)    

4. Lab result unit (e.g. “mg/dl”, “upper limit of normal 
range,” “ULN,” etc.)

• Measures: precision, recall, F-measure

Results
• 718 training and 180 test documents
• I2E annotate test set within 0.2 seconds
• 293 laboratory eligibility criteria from 93 testing 

documents
• 87 documents had no information about laboratory 

eligibility criteria
• Manual review of confirmed 277 positives (for all four 

data elements, and identified 30 criteria that the NLP 
algorithms did not capture

• Overall performance: 94.5% for precision, 90.2% for recall, 
and 92.3% for F-measure 

Table 1. NLP performance for the most common laboratory 
eligibility criteria 

Figure 1.  Screenshot of I2E NLP pipeline output Conclusion
This study demonstrates that NLP can robustly and 

accurately extract relevant data elements of laboratory 

eligibility criteria from free text IRB protocols into a 

structured format for subsequent comparison to structured 

laboratory data in an electronic health record system for 

automated eligibility screening.

Figure 2. Lexical variations of lab names and values

Background
• Laboratory eligibility criteria are commonly documented 

as narratives within research protocols
• Manual review of these protocols is usually required in 

order to identify potential subjects
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Bilirubin Platelet Count Creatinine Creatinine Clearance

# of NLP identified positives 50 47 41 18

Precision
98.0% 89.4% 90.2% 94.4%

Recall
90.7% 87.5% 92.5% 89.5%

F-measure
94.2% 88.4% 91.4% 91.9%


