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Clinical Named Entity Recognition

Recent laboratory tests of a 63-year-old male with CKD stage 3 showed a 
serum creatinine of 2.1mg/dL  and an eGFR of 35mL/min/1.73 m². 
He has history of hypertension and T2DM.
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•

Clinical Named Entity Recognition

63-year-old | age male | sex withRecent laboratory tests of a CKD stage 3 | condition

showed a                                                                 , and anserum creatinine of 2.1mg/dL | test

He has history of                                                and

eGFR of 35mL/min/1.73 m² | test 

hypertension | condition T2DM | condition
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Transformers in Clinical NER

Transformers in Clinical NER
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...diagnosed with <MASK>

CKD T2DM <COND> <COND>

CKD T2DM...diagnosed with<MASK> since last... since last...
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Generative Pre-Trained Transformers

Generative Pre-Trained Transformers
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Prompt Engineering
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Contributions
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Dataset 1: Medical Transcription Samples (MTSamples)
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Dataset 2: Vaccine Adverse Event Reporting System (VAERS)

Medical Problem Treatment Test

•

•

Investigation

Nervous adverse event Other adverse event

Procedure
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Model Settings
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Prompt Engineering

Prompt 1 (Baseline Prompt)

Prompt 2 (Entity definitions and Annotation Guidelines)

Prompt 3 (Error Analysis)

Prompt 4 (Few-Shot Prompts)
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Prompt 1: Baseline Prompt (MTSamples)

Prompt Engineering 

•
•

•

•

•

Your task is to generate an HTML version of an input text, marking up specific entities related to healthcare. 

The entities to be identified are: 'medical problems', 'treatments', and 'tests’. 
Use HTML <span> tags to highlight these entities. Each <span> should have a class attribute indicating the 
type of the entity. 

Entity Markup Guide 
 Use <span class = “problem”>   to denote a medical problem. 
 Use <span class = “treatment”> to denote a treatment. 
 Use <span class = “test”>      to denote a test. 

Leave the text as it is if no such entities are found. 
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Prompt 1: Baseline Prompt (MTSamples)

Your task is to generate an HTML version of an input text, marking up specific entities related to healthcare. 

The entities to be identified are: 'medical problems', 'treatments', and 'tests’. 
Use HTML <span> tags to highlight these entities. Each <span> should have a class attribute indicating the 
type of the entity. 

Entity Markup Guide 
 Use <span class = “problem”>   to denote a medical problem. 
 Use <span class = “treatment”> to denote a treatment. 
 Use <span class = “test”>      to denote a test. 

Leave the text as it is if no such entities are found. 

Prompt

She has had no 
<span class =  ‘problem’>  polyuria    </span>, 
<span class =  ‘problem’> polydipsia </span>, or 
other problems.

PREDICTION

She has had no 
polyuria, polydipsia or 

other problems.
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Prompt Engineering

Medical Problems are defined as: phrases that 
contain observations made by patients or 
clinicians about the patient’s body or mind...

Treatments are defined as: phrases that 
describe procedures, interventions, and 
substances given to a patient ... 

Tests are defined as: phrases that .... 

Entity Definitions

Only complete noun phrases (NPs) and 
adjective phrases (APs) should be marked.

Include articles and possessives. 
Conjunctions and other syntax that denote 
lists should be included if they occur within 
the modifiers or are connected by a 
common set of modifiers. 

Annotation Guidelines

•

•

•

•
•

•
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Prompt 2: Baseline Prompt + Entity Definitions and Annotation Guidelines

Medical Problems are defined as: phrases that contain observations made by patients or clinicians about the patient’s body or mind that are 
thought to be abnormal or caused by a disease. They are loosely based on the UMLS semantic types of pathologic functions, disease or 
syndrome, mental or behavioral dysfunction, cellormolecular dysfunction, congenital abnormality, acquired abnormality, injury or poisoning, 
anatomic abnormality, neoplastic process, virus/bacterium, sign or symptom, but are not limited by UMLS coverage. 

Treatments are defined as: phrases that describe procedures, interventions, and substances given to a patient to resolve a medical problem. 
They are loosely based on the UMLS semantic types therapeutic or preventive procedure, medical device, steroid, pharmacologic substance, 
biomedical or dental material, antibiotic, clinical drug, and drug delivery device. Other concepts that are treatments but that may not be found 
in UMLS are also included. Treatments that a patient had, will have, may have in the future, or are explicitly mentioned that the patient will not 
have been all marked as treatments. 

Tests are defined as: phrases that describe procedures, panels, and measures that are done to a patient or a body fluid or sample to discover, 
rule out, or find more information about a medical problem. They are loosely based on the UMLS semantic types laboratory procedure, 
diagnostic procedure, but also include instances not covered by UMLS.

Only complete noun phrases (NPs) and adjective phrases (APs) should be marked. Terms that fit concept semantic rules, but that are only used 
as modifiers in a noun phrase should not be marked. Include all modifiers with concepts when they appear in the same phrase except for 
assertion modifiers. You can include up to one prepositional phrase (PP) following a markable concept if the PP does not contain a markable 
concept and either indicates an organ/body part or can be rearranged to eliminate the PP (we later call this the PP test).

Include articles and possessives. Conjunctions and other syntax that denote lists should be included if they occur within the modifiers or are 
connected by a common set of modifiers. If the portions of the list are otherwise independent, they should not be included.  Similarly, when 
concepts are mentioned in more than one way in the same noun phrase (such as the definition of an acronym or where a generic and a brand 
name of a drug are used together), the concepts should be marked together. Concepts should be mentioned in relation to the patient or 
someone else in the note. Section headers that provide formatting, but that are not specific to a person are not marked.

Prompt 1: Baseline Prompt +
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Prompt Engineering

•
•

•

•

Prompt 3: Baseline Prompt + Entity Definitions and Annotation Guidelines + Error Analysis

Vital signs or vital signs with abnormal readings should be annotated as tests. 

Medical specialists, services, or healthcare facilities should not be annotated, even if they might seem to fit into the 
categories of 'tests', 'treatments', or 'medical problems’. These entities are part of the healthcare delivery system and 
do not directly denote a test, treatment, or medical problem.

Consultation procedures should not be considered as tests.

Prompt 1: Baseline Prompt + Prompt 2: Entity Definitions and Annotation Guidelines +
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Prompt Engineering

•
•

•

•

Prompt 4: Baseline Prompt + Entity Definitions and Annotation Guidelines + Error Analysis + Few-Shot

Example Input     1: At the time of admission , he denied fever , diaphoresis , nausea , chest pain or other systemic 
 symptoms .  

Example Output 1: At the time of admission , he denied
   <span class = "problem">fever</span> ,
   <span class = "problem">diaphoresis</span> , 
   <span class = "problem">nausea</span> , 
   <span class = "problem">chest pain</span> or other systemic symptoms . 

Prompt 1: Baseline Prompt + Prompt 2: Entity Definitions and Annotation Guidelines + Prompt 3: Error Analysis +
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Evaluation Criteria

•

•

•

•

•



Clinical Epidemiology and Biostatistics | Slide 19Overview of the Study Workflow

Overview of the Study Workflow
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Zero-Shot Performance of GPT3.5 and GPT4 (using prompts 1-3)
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Model-specific effects of prompts
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•

Data-specific effects of prompts
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Few-Shot Performance of GPT3.5 and GPT4
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Effect of Few-Shot on Model Performance
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Performance Comparison to BioClinicalBERT
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Using MTSamples dataset
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Performance Comparison to BioClinicalBERT
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Using VAERS dataset
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Error Analysis

She has had <span class = ‘problem’>no</span> polyuria, 
polydipsia, or other problems.

Incorrect Extraction

She has had no polyuria, polydipsia, or other problems.

Missing Entity

She has had no 
<span class = ‘test’>polyuria</span>, 
<span class = ‘test’>polydipsia</span>, or other problems.

Incorrect Entity

She has had no 
<span class = ‘problem’>polyuria, polydipsia</span>, 
or other problems.

Boundary Error

•
•

•

•

•

•

•

•

•

She has had no 
<span class =  ‘problem’>  polyuria    </span>, 
<span class =  ‘problem’> polydipsia </span>, or other 
problems.

Ground Truth
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Error Analysis
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Discussion
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Future Work
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Appendix: Concept Annotation Guidelines
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Appendix: BERT models
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Appendix: GPT API Parameters
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Appendix: Conditional Random Field
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Appendix: Number of Tokens
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Prompt 1: Baseline Prompt (VAERS)

Prompt Engineering 

•
•

•

•

•

Your task is to generate an HTML version of an input text, marking up specific entities related to healthcare. 
The entities to be identified are: 'investigations', 'nervous adverse events', 'other adverse events', and 
'procedures’. Use HTML <span> tags to highlight these entities. Each <span> should have a class attribute 
indicating the type of the entity.

Entity Markup Guide
 Use <span class = "investigation"> to denote an investigation.
 Use <span class = "nervous_AE">  to denote a nervous adverse event.
 Use <span class = "other_AE">       to denote another adverse event.
 Use <span class = "procedure">     to denote a procedure.

If no entity found, leave the text as it is.
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Appendix: VAERS Dataset Example

fluzone qiv hd administered to a minor patient with no reported adverse event; patient was supposed to receive the 
Flumist Nasal Spray but she grabbed the FLUZONE QIV HD and inadvertently gave it to intranasally with no reported 
adverse event; patient was supposed to receive the Flumist Nasal Spray but she grabbed the FLUZONE QIV HD and 
inadvertently gave it to intranasally with no reported adverse event; Initial information received from Regulatory 
Authority on 18-Dec-2023 regarding an unsolicited valid  non-serious case received from a nurse.  This case involves 
a 14 years old male patient to whom influenza quadrival A-B high dose HV vaccine [Fluzone High-Dose 
Quadrivalent] was administered who was supposed to receive the Influenza Vaccine Live Reassort 3v (Flumist) nasal 
Spary but she grabbed the Fluzone QIV HD and inadvertently gave it to intranasally with no reported adverse event.  
The patient's past medical history, medical treatment(s), vaccination(s) and family history were not provided.   On an 
unknown date, the minor patient received (dose 1) of 0.7 ml of suspect influenza quadrival A-B high dose HV 
vaccine, (lot 370679: formulation, strength and expiry date; unknown) via nasal route in unknown administration site 
for Immunization with no reported adverse event (product administered to patient of inappropriate age) (unknown 
latency).  On an unknown date the was supposed to receive the flumist nasal spray but she grabbed the fluzone qiv 
hd and inadvertently gave it to intranasally with no reported adverse event (wrong product administered) (incorrect 
route of product administration) (unknown latency).    This suspected adverse reaction report is submitted and 
classified as a medication error solely and exclusively to ensure the marketing authorization holder's compliance 
with the requirements set out in the Directive 2001/83/EC and Module VI of the Good Pharmacovigilance Practices. 
The classification as a medical error is in no way intended, nor should it be interpreted or construed as an allegation 
or claim made by the marketing authorization holder that any third party has contributed to or is to be held liable for 
the occurrence of this medication error.
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Appendix: Dataset Statistics
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