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Introduction & Motivation

• DynAIRx: DynAIRx (Artificial Intelligence for dynamic prescribing optimisation and care integration in multimorbidity) 
NIHR funded project aims to develop new, easy to use, artificial intelligence (AI) tools that support General 
Practitioners (GPs) and pharmacists to find patients living with multimorbidity who might be offered a better 
combination of medicines.

• To train robust AI models and data preprocessing, my work package needs comprehensive codelists

• This work proposed a Codelist Generation Framework which derives a process for building codelists using automation 
where possible to reduce the amount clinical effort required whilst retaining high-quality. I used the ongoing DynAIRx 
project, as a case study to show the impact of the framework, and release the code required to implement our 
framework as open-source software.
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Introduction & Motivation

• Codelists play a crucial role in ensuring accurate and standardized communication within healthcare. 

• Preparation of high-quality codelists is rigorous involves a range clinical, technical, and informatics expertise, meaning 
it can become a time-consuming process.

• Literature 

• encouraged transparency of clinical codelists and overlooks the utility of automation.

• recognized the importance of constructing reliable and reusable codelists.

• concluded that although codelists are reusable but require extensive involvement of clinical expertise during codelist 
modification for future projects.

• involve projects that often need to create/modify these existing codelists leading to issues of transparency and reproducibility.

• Efforts to be transparent and share codelists are proposed, but there will always be a need to create new codelists. 

• There is not clear framework and how to leverage automation to decrease the amount of manual effort required. 

• In this work, I proposed a Generalised Codelist Automation Framework (GCAF) for the construction of codelists, 
complied codelists of ≈14000 codes with only 7-9 hours of clinician’s required time (while existing methods takes
months), and reduce the workload by >80% through automation. Release GitHub Codes and Codelists publicly.
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Proposed Generalised Codelist Automation 
Framework (GCAF)

Generalised Codelist Automation Framework (GCAF)
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1.   GCAF Preprocessing

• Map files using NHS TRUD to convert initial lists containing 
Readcodes, Medcodes, SNOMEDs etc., into one common format 
(which is SNOMED for DynAIRx)

• For DynAIRx, SERENDIP codes needed converting from Read v3 to 
SNOMED. Once mapped into a uniform ontology, these codelists 
are transferred to the next module.

2.   GCAF Derive Definite Conditions

• We found NO Consistency in names of conditions: same concepts 
are with different names across codelists, including use of spaces, 
under-scores, capital letters, joining two names, and plurals etc., 
though we need to have consistency in the names for 
automation. 

• This module scan all input codelist, perform text operations on 
condition names, and generate a list of definitive conditions. For 
instance, name of conditions like Alcohol-related Brain Injury, 
Autoimmune liver Disease, Pulmonary hypertension, Chronic 
Obstructive Pulmonary Disease (COPD), Anaemia Folate 
Deficiency, Schizoaffective etc. 

3.   Clinical Intervention

• In this phase, clinician’s add comments like “keep”, “group”, “split” 
or any other guidance comments for condition names. 

• For instance, on “split” comment “Alcohol” is classified into 
“Alcohol related Brain Injury”, “Alcoholic Liver Disease”, “Alcohol 
Problems” and other problems. Or split mental health into subsets 
for depression, anxiety, learning disability etc.

• This manual step is only working with the names of conditions 
rather than individual SNOMED codes at this stage.

4.   GCAF Codelists Distribution

• On the basis of the clinicians’ comments, this module distribute 
conditions into two types “keep” and “Group/Split” type comments. 

• It takes decision and direct to below two modules:

• Keywords based Codelist Generation

• Investigate related condition names

• An automated decision phase, which helps in deciding which list of 
conditions can be processed directly by GCAF and which need more 
attention.

5.   Investigate related condition names

• In this module, we focus on condition names with grouped and/or split but can largely be done without clinical oversight at this stage. 

• This modules takes care of finding similar texts using comments and generate list of related condition names.

• For example, our draft list of concepts for Macular Degeneration is “Macular Degeneration”, “Cataract”, “Visual Impairment and Blindness”, and 
finally “Visual impairment” to catch non-specific terms.



Proposed Generalised Codelist Automation 
Framework (GCAF) Section II/IV

6. GCAF Keywords based Codelist Generation

• This phase performs a keyword search across the codelists

• Fetch the associated SNOMED codes, and generating draft 
codelists for condition names 

• For simpler conditions this can often complete the majority of the 
codelists

7. Grouping/Splitting of Codelists

• This module we focus on those concepts that are difficult due to 
the need for splitting and grouping, 

• This uses the draft list of concepts from Module-5

• In this module clinicians agree upon the final divisions or 
grouping of categories using condition names. 

• For example: Macular Degeneration,  intermediate categories 
were “Macular Degeneration”, “Visual impairment”, “Cataract”, 
and “Visual Impairment and Blindness”. After clinical feedback 
these conditions were split into Cataract, Macular Degeneration, 
Blindness, Visual Impairment and Blindness, Visual Impairment 
Diabetic, Visual Impairment Macular, Visual Impairment Diabetic 
and Macular, Visual Impairment Diabetic and Cataract, and Visual 
Impairment Other.

8. GCAF Codelist Comparison for Load Reduction

• This module shrunk codelist for clinician validation using trusted 
sources, in DynAIRx, we used the CALIBER codelist for matching of 
codes.

• This process automatically verified > 90% of the codes, leading to a 
huge reduction in the amount of time needed by our clinical team.

• Specifically, “shrinking” means automatically validating codes using 
a trusted source (CALIBER for DynAIRx), as such codelists have 
already been clinically validated. 

• If the codelist gets “Fully Shrunk” i.e. 100% that means “all” codes 
were already present in the trusted sources and therefore No 
validation from clinicians needed.

• If it’s “Partially Shrunk” then some were validated via automation 
and a few codes need manual validation from clinicians. 

9. Clinician’s Validation of Partially Shrunken codelists

• This phase is related to meetings with clinicians and validate 
partially shrunk codelists. 

• This is the final verification of new SNOMEDs by clinicians which can 
be trusted in future projects. 

Input/Output
• Input: Baseline Codelists (eFI and SERENDIP Codelists)
• Output: Verified Codelists (either fully or partially validated 

through automation, then with clinicians)

Publicly Available GitHub Repositories for any Future Project:
1. Codelist Generation Framework: https://github.com/DynAIRx/GCAF_DynAIRx  
2. DynAIRx Codelists https://github.com/DynAIRx/Codelists_DynAIRx  

https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/Codelists_DynAIRx
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Results using GCAF on DynAIRx Case-Study

• Generalised Codelist Automation Framework (GCAF) ) shrinking (displayed on top of each) of codelists with having 30-370 codes.
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Results using GCAF on DynAIRx Case-Study

• Generalised Codelist Automation Framework (GCAF) shrinking (displayed on top of each) of codelists with having 15-30 codes.
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Results using GCAF on DynAIRx Case-Study

• Comparison of existing codelists used within MLTC research and codes (all based on SNOMED).
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Results using GCAF on DynAIRx Case-Study

• Conditions with new SNOMED codes added in DynAIRx compared to CALIBER codelists.
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Results using GCAF on DynAIRx Case-Study

• Table displays the type and 

time investment of clinicians 

for the development and 

validation of codelists 

generated in DynAIRx, using 

GCAF.
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• In these clinical meetings we 

covered simple codelists 

codelists in Phase-1, then 

complicated ones Phase-2, 

Phase-3, and Phase-4.
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Conclusion and Future Work

• Contributions Summary:

• Design of a Codelist Generation Framework, applicable to any codelist generation task

• Reduce clinical validation effort significantly.

• Generation of large codelists for the DynAIRx case-study, for preprocessing different cohorts on CPRD. 

• Comprehensive evaluation on codelist generation a reduction in clinicians’ workload in generating and validating 
codes.

• Releasing codelists and making the Generalised Codelist Automation Framework “GCAF” (Python Repository) 
publicly available for codelist generation.

• In this work, a codelist (~210 conditions) with ≈ 14000 items was compiled using only 7–9 hours of 
clinicians’ time by employing the proposed framework, and more than 80% of the codes were generated 
and validated using the framework before clinical validation.

• Publicly Available GitHub Repositories for any Future Project:

• 1. Codelist Generation Framework: https://github.com/DynAIRx/GCAF_DynAIRx  

• 2. DynAIRx Codelists https://github.com/DynAIRx/Codelists_DynAIRx  

• 3. Paper: An Automation Framework for Clinical Codelist Development Validated with UK Data from Patients with 
Multiple Long-term Conditions | medRxiv

• This work will be utilised in preprocessing data, extract patient trajectories, and ultimately train AI models 
for NIHR DynAIRx Medication Optimisation
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https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/Codelists_DynAIRx
https://www.medrxiv.org/content/10.1101/2024.09.25.24314215v1
https://www.medrxiv.org/content/10.1101/2024.09.25.24314215v1


Conclusion and Future Work

Training of Model

Generalised Codelist Automation Framework (GCAF)

Pre-processed Data using Generated Codelists

Links:

• Codelist Generation Framework: https://github.com/DynAIRx/GCAF_DynAIRx  

• DynAIRx Codelists https://github.com/DynAIRx/Codelists_DynAIRx 

• Paper: An Automation Framework for Clinical Codelist Development Validated with 
UK Data from Patients with Multiple Long-term Conditions | medRxiv

Future Work

https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/Codelists_DynAIRx
https://www.medrxiv.org/content/10.1101/2024.09.25.24314215v1
https://www.medrxiv.org/content/10.1101/2024.09.25.24314215v1


Section IV/IV
• Documented 

Codelists on 
GitHub: 

https://github.com/DynAIRx/C
odelists_DynAIRx 

https://github.com/DynAIRx/Codelists_DynAIRx
https://github.com/DynAIRx/Codelists_DynAIRx
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• Documented 
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Generation 

Framework on 
GitHub: 

https://github.com/DynAIRx/GCA
F_DynAIRx  

https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/GCAF_DynAIRx
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• Documented 

Codelist 
Generation 
Framework 
on GitHub: 

https://github
.com/DynAIR
x/GCAF_Dyn

AIRx  

https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/GCAF_DynAIRx


Questions?

Thank you for listening!

Publicly Available GitHub Repositories:
1. Codelist Generation Framework: 

https://github.com/DynAIRx/GCAF_DynAIRx  
2. DynAIRx Codelists 

https://github.com/DynAIRx/Codelists_DynAIRx  
3. Paper Link: An Automation Framework for Clinical 

Codelist Development Validated with UK Data from 
Patients with Multiple Long-term Conditions | medRxiv

https://github.com/DynAIRx/GCAF_DynAIRx
https://github.com/DynAIRx/Codelists_DynAIRx
https://www.medrxiv.org/content/10.1101/2024.09.25.24314215v1
https://www.medrxiv.org/content/10.1101/2024.09.25.24314215v1
https://www.medrxiv.org/content/10.1101/2024.09.25.24314215v1
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