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Summary
We aimed to carry out an external validation of a recently developed medication-indication knowledge base which had been 
generated using large language AI models. This maps all the potential clinical indications for medicines to enable high throughput 
pharmacoepidemiology research.

To evaluate how well the knowledge base reflected real-world prescribing patterns, we compared it against a random sample (N = 250) 
of patient reported medication-indication pairs from the NHANES dataset.

The AI-assisted knowledge base contained 84% of the medication-indication pairs in the NHANES sample. Of the missing indications  
(N = 40), the majority were judged by clinical experts to be incorrectly-reported indications in NHANES for the specified medication  
(N = 31), whilst only a small number were off-license (N = 7) or valid indications (N = 2) missed by the knowledge base.

•	 We have developed and validated a medication-
indication knowledge base using the GPT-4 
and MedCAT LLMs1, which has 8,270 unique 
medication-indication pairs of community 
dispensed medicines.

•	 We aimed to carry out an external validation of the 
knowledge base to assess its accuracy compared 
to indications reported in real world data.

•	 We used the National Health and Nutrition 
Examination Survey3 (NHANES) pre-pandemic 
prescription medications dataset (2017-2020) for 
external validation, which contains patient reported 
indications for each medicine that each NHANES 
participant reported using.

•	 There was a high percentage 
agreement (84%) between the 
medication-indication pairs 
appearing in NHANES and 
in the medication-indication 
knowledge base.

•	 Of those missed by the 
knowledge base, most 
indications were not valid 
indications (licensed or 
otherwise) for the medication 
reported- this is likely to be a 
consequence of patient self-
report (examples in Table 1). 
Figure 2 provides a detailed 
breakdown of omissions.

Figure 2: Types of medication-indication pairs in NHANES versus the AI-assisted knowledge base
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Table 1: Examples of comparisons between NHANES and the AI-assisted knowledge base, and the final evaluations for each.

Figure 1: Flowchart of external validation process

•	 Harmonisation included converting common 
American names for medications into their 
respective British versions (e.g. Acetaminophen  
was converted to Paracetamol). 

•	 Approximate string matching was then 
conducted using the Levenshtein distance and 
the R RecordLinkage package4. 

•	 The indications reported in NHANES are patient-
reported, so if an indication reported in NHANES 
was clinically valid (allowing for synonyms and 
lay language) this was treated as a match. 

•	 Clinicians (two medical doctors and a 
pharmacist) reviewed all the discrepancies  
to analyse the reasons behind discrepancies 
between NHANES and the knowledge base.

The LLM AI generated knowledge base captures most licensed and off-license indications 
used in NHANES. Discrepancies were largely due to patients reporting indications which 
were not clinically valid.

The knowledge base could be used to support pharmaco-epidemiological analytics and 
research, reducing the requirement for manual indication mapping and codelist creation.
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Medication Indication in 
NHANES

Indications in knowledge-base Evaluation

Metformin 
hydrochloride/
vildagliptin

Type 2 diabetes 
mellitus

Type 2 diabetes melitus Correct -                               
exact match

Finasteride Enlarged 
prostate Benign prostatic hyperplasia Correct -                

alternative wording

Alprazolam Heart disease
Panic disorder, agoraphobia, 
generalised anxiety disorder, anxiety 
associated with depression

NHANES incorrect - 
clinically unrealted 
indication

Ofloxacin
Unspecified 
disorder of eye 
and adnexa

Mixed infections of the urethra and 
cervix, uncomplicated skin and skin 
structure infections, uncomplicated 
cystitis, prostatitis

Correct indication 
missed by medication 
- indication 
knowledge base

Harmonising medication names between data 
NHANES and the AI-assisted knowledge base

Sample 250 random medication-indication 
pairs from NHANES

Comparison with AI-assisted knowledge base

Calculation of percentage agreement 
between data sources

Error analysis


