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Motivation

- Query examples
- All patients with Atrial Fibrillation (AF, Afib, A. Fibrillation, …)

- Includes spelling mistakes, acronyms, shorthand etc.
- Contextualised mentions, i.e.:

- Status = Affirmed
- Experiencer = patient
- Temporality = Current

- Use-cases 
- Clinical research questions

- Phenotyping
- Disease prevalence
- Down stream aggregate analysis of symptom / finding / diagnosis / drug / procedure 

etc.
- Clinical coding
- Clinical trials - cohort selection / recruitment



Two Main Tasks

- Document Annotation
- Entity Extraction (NER)
- Entity Linking (+L)

- Concept Classification



Two Main Tasks

● Document Annotation
○ Entity Extraction (NER): defines 

start / end boundaries for a 
concept

○ Entity Linking (+L): links the text 
span with a single concept 
sourced from a configured 
knowledge base

● Concept Classification
○ Contextualises a recognised 

concept, i.e. Negation



Two Main Tasks

- Document Annotation
- Entity Extraction and Linking

- Concept Classification
- Negation, ...



MedCAT: Concept Annotation (Entity Extraction and Linking)

Concept Database

ID Names Embedding

1 Heart Rate, HR V1

2 Hour, HR V2

...

The procedure took 3 hours, 
during which his heart rate was in 
the 60s. 
Later in the evening the HR was in 
the 50s.
.
.
.



MedCAT: Training Procedure

Concept Database

ID Names Embedding

1 Heart Rate, HR V1

2 Hour, HR V2

...

The procedure took 3 hours, 
during which his heart rate was in 
the 60s. 
Later in the evening the HR was in 
the 50s.



MedCAT: Run Phase

Concept Database

ID Names Embedding

1 Heart Rate, HR V1

2 Hour, HR V2

...

The procedure took 3 hours, 
during which his heart rate was in 
the 60s. 
Later in the evening the HR was in 
the 50s.



Word Embeddings
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Disease -> Medication Disease -> Procedure Symptom -> Medication Symptom -> Everything

Hypertensive disease Neoplastic Process 
(Cancer)

Fever Hemorrhage

Metoprolol 50 MG Chemotherapy Levofloxacin Intracranial Hemorrhages

Metoprolol 25 MG Radiosurgery Vancomycin Cerebellar hemorrhage

Valsartan 320 MG FOLFOX Regimen Vancomycin 750 MG Postoperative Hemorrhage

Nadolol 20 MG Chemotherapy 
Regimen

Azithromycin Retroperitoneal 
Hemorrhage

Atenolol 100 MG Preoperative Therapy Levofloxacin 750 MG Amyloid angiopathy

Enalapril 10 MG Anticancer therapy Dexamethasone Internal bleeding

Oral form diltiazem Parotidectomy Lorazepam Hematoma, Subdural, 
Chronic

nimodipine 30 MG Resection of ileum Acetaminophen Intraparenchymal



Results and applications of MedCAT | NER + L*
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Model Hospital Test 
Site

# Annotated 
Examples 

F1 μ F1 SD± F1 IQR

M1: Base - No Training KCH 3,358 0.638 0.297 0.333

M2: Base + Self-Supervised MIMIC-III KCH 3,358 0.840 0.109 0.150

M3: Base + Self-Supervised KCH KCH 3,358 0.889 0.078 0.103

M4: KCH Self-Supervised + KCH Supervised KCH 3,358 0.947 0.044 0.051

M4: KCH Self-Supervised + KCH Supervised UCLH 499 0.903 0.103 0.112

M5: KCH Self-Supervised + KCH Supervised + 
UCLH Self-Supervised

UCLH 499 0.905 0.079 0.034

M6: KCH Self-Supervised + KCH Supervised + 
UCLH Self-Supervised + UCLH Supervised

UCLH 499 0.926 0.060 0.086

M4: KCH Self-Supervised + KCH Supervised SLaM 1,425 0.885 0.095 0.088

M7: KCH Self-Supervised + KCH Supervised + 
SLaM Self-Supervised

SLaM 1,425 0.907 0.047 0.082

M8: KCH Self-Supervised + KCH Supervised + 
SLaM Self-Supervised + SLaM Supervised

SLaM 1,425 0.945 0.029 0.025

*- Kraljevic & Searle. 2020 (https://arxiv.org/abs/2010.01165)



The MedCAT Workflow
1 / 2: Prepare the environment
● Install MedCAT (pip install medcat)
● Prepare datasets
● Choose a vocabulary (existing, or bespoke) 
● Choose a Concept DB or Subset

○ UMLS, SNOMED-CT, HPO etc. OR Build a custom one

3: Run unsupervised training
● Run over large biomedical corpora (e.g. a hospital site EPR 

indexed via CogStack)

4 / 5 / 6: Validate / Fine-tune using MedCATtrainer:
● Validate annotations with clinical teams, build model trust and 

measure annotation performance.
● Improve annotation performance through supervised training

7 / 8 / 9: Run final models on full dataset:
● Aggregate and structure for downstream use.



Web Application - Annotation Interface 
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