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Introduction

P> CIASis common in people with schizophrenia,
and characterised by deficits in cognitive
functions (e.q. speed of processing, verbal
learning, working memory, reasoning/problem
solving and social cognition)-?

» Commonly associated with challenges in

functioning, CIAS may manifest as difficulties

i f daily living (e.g. er

iips and living i -4

P> NLPisabranch of Alinvolved in the
development of automated computational
processing of human (i.e. natural) language.>
It can be used to extract information from
unstructured or free-text clinical notes in
EHRs (e.g. diagnoses and symptoms), and
is used increasingly in medicine®”

CONTEXT

P> Although previously considered for inclusion
2 UNMET in diagnosis reference manuals (e.g. DSM-5),2
NEED there remains no standardised diagnostic
code for CIAS

P> Improved strategies to identify CIAS may
benefit both patients and clinicians, and
have the potential to provide data that are
more representative of CIAS prevalence in
the real world

RATIONALE

Aim
To identify and validate the presence of CIAS from EHR data using NLP
models applied to free-text clinical notes

Methods

Figure 2. Two stages of Al-based NLP model development
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Key Conclusions

* NLP models can be used to identify patients with CIAS from
EHRs, providing a high level of precision and recall across all
5 cognitive domains

Figure 1. Performance metrics for (A) named-entity recognition
model and (B) contextual classifier model
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Sentences containing features
describing Cl were identified

The identified sentences were screened
using keywords associated with the
5 cognitive domains:*
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Results
NLP model performance metrics

The performance metrics for the named-entity recognition and contextual
classifier models are described in Figure 1
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Cognitive problems were identified in all 5 cognitive domains; prevalence was
highest in the domains for attention and executive function (Table 1)

Table 1. Number (%) of patients with mention of Cl between study start and
within 8 months of schizophrenia diagnosis in patients with 21 affirmed mention
of cognitive problems in each domain at any time across a patient’s EHR

retained and irrelevant terms, or terms
indicating unimpaired cognitive function,
were removed

2.25

‘ Extractions describing deficit were

2.00

Dataset 175 4

Akrivia Health dataset: real-world longitudinal, de-identified,
anonymised patient records from ~4.6 million patients using mental
healthcare services in England and Wales

+ Patient data inclusion criter 18 years old at diagnosis, with a first
schizophrenia diagnosis (per ICD-10 code F20) and clinical notes
available within the study period (1 January 2005-31 December 2023)
Patient data exclusion criteria: diagnosis of dementia, mild Cl or
intellectual disability
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NLP model validation

Precision and recall performance metrics for the named-entity
recognition model were determined from a sample of 500 sentences.
The F1 score, which is a metric that balances precision and recall
values of false positives and false negatives, was also determined®

« Performance metrics for the contextual classifier model were v g
derived from the annotation of 180 sentences per each of the NLP cognltlve |mpa|rment score

5 cognitive domains, with 95% confidence intervals estimated using + In patients identified with CIAS, a quarter had cognitive deficits in only
bootstrapping with 10,000 iterations 1 domain (Table 2)

;ré'oer:‘:::t?‘:’ﬁjﬁgg i\(:li"c‘i ztgso“lf r(‘goag":it‘ilj‘i:;t)’;al;i;r:)syvvrﬁ?g?s“:’ Table 2. Number of domains patients had a record of Cl in (max NLP-Cl score)
clinician-recorded outcome measure that includes assessment of AR i i s il o e G )
cognitive functioning. Probability of between-group difference was
assessed by T-test, and eta-squared was calculated as a measure of
effect size

Generic cognition

Non-CIAS
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Additional Conclusions
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clinical notes may benefit both physicians and patients through
potentially improving diagnosis and early treatment
Executive function

Mentions of Cl were frequently reported among the study
population (68.2% of patients analysed), consistent with previously
published studies®

Study outcomes o
v (am)
. Future studies examining the prevalence of CIAS derived through

NLP model performance metrics

Identification of patients with and without CIAS at any point during the
study period, reported descriptively

Mention of cognitive problems in each cognitive domain in patients
with CIAS, reported descriptively

NLP cognitive impairment score, derived from the number of cognitive
domains in which patient impairment was recorded over the study period

+ HoNOS item 4 (cognitive problems) scores in patients with and

Attention, social cognition

the use of NLP models would be of interest to reflect real-world

prevalence

For more information on associations between CIAS status and
@ patient characteristics, see poster PS04-3259, ‘Determining the
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