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UKHSA'’s Strategic approach to data and Al :
Prof. Steven Riley, Chief Data Officer

Al use cases:
a. Large Language Models - Tim Laurence, Principal Data Scientist
b. Environmental Monitoring - Emma Marczylo, Principal Toxicologist

Future applications of Al in Public Health:
Nick Watkins, Chief Data Scientist
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Prepare. Respond. Build.

Build the UK's
health security
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Achieve more equitable outcomes
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Engineering Asset Skills and Architecture Data products Governance
management leadership and services

We have expertise in the complete data pipeline from acquisition, curation,
processing, analysis, sharing, publishing to inform public health policy
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Q Figures presented show hospital admissions based on the time pericd

spanning the year 1 September 2023 to 31 August 2024.

Q Figures presented are based on the time period spanning 1 January 2023 to

31 December 2023.

@ Figures presented are based on hospital admissions from the time period

spanning the financial year 6 April 2022 to 5 April 2023
Some values have been rounded.

© Crown copyright
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Enhanced pattern recognition

Real-time analysis

Scalability and efficiency
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empower the embed develop and
agency to enterprise level learn from
embed Al Al use across others’ uses of
through UKHSA In Al technologies
reskilling our alignment with that are aligned
teams to ensure recognised to our strategic
safe and policies and risk priorities
effective management

Implementation practices

allocate funding to
Al tools and
products which
tangibly improve
business
productivity,
efficiency and data
driven knowledge,
policy and actions
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Mission specific public health use cases

UKHSA
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Evaluating Large Language Models for Public Health
Use Cases
Tim Laurence, Advanced Analytics
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Mistral Llama-3 Llama-3.1 Flan-T5 Gemma-2 Command — Stable  Llama-3  Llama-3.1 | Llama-3.3| Mistral
7B 8B $B XXL  27B-I R Beluga2 70B T0B 0B | Large*
Task Name
NCBI Disease Extraction 0.63 080 0.87 0.72 0.83 083 0.82 0.84 083 0.88 (.83
Burden Risk Factors GI Classification 0.86 0.82 0.84 0.89 0.82 0.91 0.90 0.92 0.94 0.94 0.94
e amma T ST e PO NS Gl Symptom Extraction 0.58 0.87 0.71 076 IR 1] 087 0,90 091 IR 1] 0.9 (.90
; ICD-10 Description Classification 0,94 093 0.85 092 094 087 0.94 095 094 0.94 (.94
Diseases Environment Mews Headline Classification 0.50 095 0.95 .44 095 097 0.95 0.93 093 0.94 (.90
Symptoms Behaviour Guidance Topic Classification 0.73 0.87 0.82 054 091 087 091 0.94 093 0.9 (.89
Pl Biol BioDex Drugs Extraction 0.25 032 0.32 0.33 036 030 0,30 0.33 035 .34 033
Injuries ology Health Advice 075 (.68 0.78 0.77 0.74 0.78 0.66 0.78 0.81 0.82 0.82
~ Guidance Recommendations 075 083 0.86 0.83 0.82 0.88 082 087 0.86 086 | 087
Pubhc Hea 'th Causal Relations 038 026 0.39 0.50 0.45 0.42 0.35 0.51 0.53 0.62 0.58
[ 5 ] [ 5] PubMedQA 033 074 0.76 0.76 049 0.73 073 075 0.77 077 | 059
LLM Contact Classification 024 023 0.26 0.28 042 0.36 0.46 0.48 0.49 0.53 022
Country Disambiguation 082 086 0.89 0.83 0.91 0.92 086 092 0.93 092 | 090
. Food Extraction 087 087 0.88 0.83 0.88 0.88 088 088 0.88 0.89 | 087
Evaluations MMLU Genetics 059 0.0 0.72 0.59 0.90 0.78 068 091 0.91 086 | 090
MMLU Nutrition 060 068 0.72 0.60 08I 0.74 071 0.8 0.88 086 | 088
Mean Task Rank 9.50 B.44 .56 1.75 575 5.88 7.3 312 294 2.50 531
Interventions Table 3: Zero-shot Results (Micro-F1 Scores) for Open-Weight Models. Bold indicates the highest
A il e i open-weight model micro-F1 score on a given task. Underlined indicates the highest micro-F1 score
Pharmaceutical across all models evaluated (inc. GPT-4 series for a subset of tasks). Mean Task Rank is calculated as
the rank of the open-weight model on each task averaged over all tasks. Models ordered by number
[6] of parameters. *Mistral-Large was run in INT-4 AWQ

Harris et al (2024) Evaluating Large Language Models for Public Health Classification and Extraction Tasks
https://arxiv.org/abs/2405.14766
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discrepancy

Vv

a )
Do these two text

Guidance text Does this t?Xt Get similar text .
chunk contain a chunks contain a

Input guidance text chunks | chunks |
recommendation? discrepancy?
W, - W,
91% Micro-F1 91% average recall at 10

Score* 1.3 mean rank

-

949% Micro-F1
Score *

* Micro F1-Score

Micro F1 Score is an accuracy measure
that combines precision and recall

(i.e., it quantifies if there are too many
false positives or false negatives)

Provisional Results - Write Up Under Development
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Janus Guidance Checker Feedback Documentation

Text Entry PDF Upload Discrepancy detected
Document Title Document Title
Risk assessment and immediate management of viral haemorrhagic fevers (contact s Risk assessment and immediate management of viral haemorrhagic fevers (contact high consequence infectious diseases) in acute hospitals (added to ;
high consequence infectious diseases) in acute hospitals p dataset on Thu, 09 Jan 2025 01:53) p
Guidance Text Chunk Guidance Text Chunk
An unwell patient categorised as ‘minimal risk of VHF’ should be isolated in a single Risk assessment and immediate management of viral haemorrhagic fevers (contact high consequence infectious o
side room to limit contact until the possibility of transmissible infection has been ruled diseases) in acute hospitals
out. The side room does not need to have dedicated en-suite facilities or at least a Section 3: management of a patient categorised as ‘minimal risk of VHF'

dedicated commode. Infection prevention and control measures

An unwell patient categorised as ‘minimal risk of VHF should be isolated in a single side room to limit contact until the possibility of transmissible
infection has been ruled out. The side room should have dedicated en-suite facilities or at least a dedicated commode.

All staff should be using SICPs. Additional precautions (TBPs) should betdded for splash-inducing procedures and AGPs.

The medical procedures that are considered to be aerosol generating and associated with an increased risk of respiratory transmission are listed in NHS
» awake bronchoscopy (including awake tracheal intubation) =

A
England’s ‘National Infection Prevention and Control manual for England (NIPCM)’ as:
s swala sasr nnes and thraat (EKTY ainsaw neancadnrae that inunlue rheniratare cnetinninn s
User In P ut text here LLM Reasoning Does the above text conflict with the input text?
Yes. TEXT 1 states that the side room for a patient categorised as ‘minimgl risk of VHF' does not need to have dedicated en-suite facilities or at least a

dedicated commode, whereas TEXT 2 states that the side room should hgve dedicated en-suite facilities or at least a dedicated commode. This is a direct

contradiction in the recommendations for infection prevention and contro measures for patients with minimal risk of viral haemorrhagic fever.
s

A

. . Filter conflicts: () Displaying all results
Suecess Retu m ed d IscrepanCIES » Show/Hide Audit Options

Hypothetical Example - Not a change that is being considered
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UKHSA'’s Al application in Health Security:
Real-time pollen (bioaerosol) monitoring

Emma Marczylo
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Status:

« Pollen monitoring since April 2024, and data analysed as a collaboration alongside Met Office, and Universities of Birmingham, Manchester and
Leicester

Next:

« Bring fungal spore identification on-line

« Validate system for pollen and fungal spore monitoring as part of the new Health Protection Research Unit with the University of Leicester and
the Health and Safety Executive (Apr-2025-Mar-2030)

« Establish UK Poleno user group and work towards building a UK real-time monitoring network that can feed data into the European network
« Develop platform to share monitoring data with the public & health care professionals.
* Inform further experimental work in airway models on fungi of concern

* Inform other areas of work such as impact of changing climate on bioaerosols/aeroallergens and thunderstorm asthma event preparedness
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Evaluation

UK
Network

Training

Cost-benefits analyses

Development of
external facing tool

Improved Al classification & forecasting

Validation & evaluation

IT infrastructure

UKHSA _ — — — —
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Future applications of Al in Public Health
Nick Watkins, Chief Data Scientist




Integrating Al and Genomics for
public health

Unlocking insights with eart
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Earth obg&rvation data helps
identify’environmental factors™
affecting health. .

Sdtegllite imagery provides real-
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Al can identify structures of interest from aerial

Imagery
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EDAP is UKHSA'’s strategic data platform. It brings key UKHSA data and tooling in one
safe & secure place and enables data analysis at scale and at pace.

Objectives Key benefits

Build the UK Health Security capacity by offering a secure and scalable
data and analytics platform capable of lawfully and securely ingesting,
transforming and presenting health data to the experts skilled at interpreting
and analysing it, generating new insights to inform public health action.

Multiple data sources held in 2 secure single platform

x Improved and standardised analytics tooling

Increased confidence in the provenance of data

A clear curated data catalogue

‘}I{‘ Making data an enhanced enterprise asset

Enable national and international collaboration on public health data by
offering a single and secure shared system with a standardised set of tools.

Provisioning pre-processed and transformed data marts that can be used to

create high quality data products at pace.
Evidence of compliance with laws and regulations




= Our responsible adoption of Al supports the
232%23’ management of associated risks
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Find out more: UKHSA Presents - GOV.UK
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