The development of an evidence-based app to predict the 575 UNIVERSITY OF

need for enhanced care for people with dementia <P CAMBRIDGE

Sabina R. L ondon'?, Shanquan Chen?, Emad Sidhom?, Justin Yang?, Liz Yuanxi Lee?, Zoe Kourtzi?, Joseph Hayes?, Christoph Mueller*, Benjamin R Underwood?
1. University of Connecticut School of Medicine, Farmington, Connecticut, USA
2. University of Cambridge, Cambridge, UK
3. University College London, London, UK
4. King's College London, London, UK

INTRODUCTION CURRENT MODEL AlM

METHOD VARIABLES

(Dataset 1)

Exclusion Criteria

> 57 million people In the world ‘ Our previous work from
had dement|a |n 20211 ‘ DiagnOSiS in tWO Unlted Klngdom S|teS e Alzheimer’s disease, * Age e ACE/Mini-ACE
. . e Vascular dementia e Gender . S
> Lead|ng cause Of death IN UK2 ‘ « o found that ounaqer male <6 mOnthS between 9, 704 1. 550 323 e Dementia unspetcified e Ethnicity -mﬂc:
. . memory CIInICS y g , d|a nosis and admission ,l ded e Mild cognitive e Marital Status e HONOS
> 7" leading cause of death in patients, and those with J (Dataset 2) g exclude excluded impairment + Deprivation index
2 . . .. e Dementia other
the wo.rI.d ‘ |mp_a|red cognl_tlon were HONOS 3 005 3, 315 + s
» 152 million people by 20502 at risk of deteriorating. In >93 days xeluded excluded « Anxiety
—_— . . . XCiu :
> 2 trillion dollars in healthcare this study, we aimed to | | < Sovare entallness
and economic costs globally? 2019 2030 2050 Patients Pevchiatric create mathematical ACE/MMSE g ) Y ( ) . « Delirium
» Current resources do not allow : y D models of risk and use >93 days Usi . n qy
long term support for all Estimated growth in number of deteriorate Hospitalization the results to develop a N | )\ )\ | = J sing on our retrospective cohort study
oatients people with dementia 2019-2050" Tobile abolication that is , N ' ¢ ' Y ) (n=25,3260) we have identified several
| o | Fio 2 ppIC missing values, epidemiological, and behavioural factors
Fig 1 (Alzheimer’s Disease International) g ready for clinical use. di d <40 _ o _
lagnose \ ) ) )\ — that showed the highest association with
16% high-risk 2.4% high-risk o subsequent need for enhanced care.

RESULTS CONCLUSIONS

B UNIVERSITY OF
@¥ CAMBRIDGE

VARIABLE CONTRIBUTION MATHEMATICAL MODELS PREDICT RISK VALIDATION MOBILE APPLICATION DESIGN

. j Summary
ro I Dataset 1: Dataset 2: Dementia Assessment
_Gandar = 0.20 Cambridgeshire SouthL,ondon catieeeeeeenbeeereeeederene e e _ . Patient Summary: PREDICDEM
Marital status - i Patient Informaton ...
Ethnicity - A o o: _
Deprivation index - 015 g4 " Age: .
Alzheimer’s dementia - 1.007 Gende_r. Male
Vascular dementia - conder Married: Yes | |
Unspecified dementia - 010 o o ender: Type of Dementia: Alzheimer's
Other dementia - ' 0.757 0.75 Male v
ACE - 3 T HoNOS Cognitive Test Scores:
Behaviour - - %‘ 7T 08 08 08 08 038 Married? Behavior: 0
Self Harm - - 0.05 %‘ ,é 0.50 - 080 i o 0.79 o 079 i 079 il 079 b 079 @ Yes Hallucinations: ©
Substance Use - 3 0.50 " 3 o o o i it O No D :
Cognitive - & v 076 Cognitive: @
. - » I Type of Dementia: Disabilitv: 0
Disability - 0.00 0.254 075 o y
Hallucinations - g Alzheimer's v Other: 0
Depressed - 0.25 -
Other - - -0.05 _— i Fig 9
Relationships - e - ko s il (AEW JEHE DEE il a e Bt @ 58 856 4 5 > We developed the PREDICDEM App
o AL f : rspedliily | res  » We have used routinely collected clinical data to model risk of needing enhanced care in
ng Condltlons - N _010 0 00- y Area under ROC curve = 0.7375 Flg 7 ] ] ] ] . . .
Occupation - e ] , , , , dementia, which can be incorporated into models of risk prediction.
o, oot 0.00 0.25 0.50 0.75 1.00 _ _ Th: : P : : : -
go g é % g ‘g § §>~ § _é" g 1- specificity The models were externa”y Valldated IN a > --hIS Wl” a”OW StratlflCatlon Of patlentS at the tlme Of dlagnOSIS o
n - £ 2385 8 28 g 5 o 6 dataset of 1,627 patients in Camden and » This will facilitate trials of interventions to decrease the risk of crisis events.
(] o Q ) % = R g 9 £ y
e g e -E o0 g ()] ) E ) . . . . . . . .
§:853z & “ 3% AUC curves shown above in Cambridgeshire and second data set for validation  !slington. This aIIowedhus to use a diverse, ACKNOWLEDGEMENTS
e o A n = . P I I
o <>"é ° 5 from SOUth London, respectlvely. The same threshold was used fOr CIaSSIfymg mdep_en.dent dataset that was not used In Special thanks to Dr. Ben Underwood for being an extremely supportive supervisor and encouraging me throughout the entire project. Thank you
patients into the hlgh and low risk groups as in our previous retrospective the orlglnal models. also to the entire Cambridge team including Shanquan Chen for developing the machine learning models in R, Emad Sidhom for all your help with R,
Metric tensor interpretation. the higher the Jonathan Lewis for providing the code, and Rudolf Cardinal for all your feedback. Thank you so much to Emma Wolverson for directing all patient
. . ' StUdy. and public involvement and to Christoph Mueller for performing the replication in London. Thank you to the CAM:IDE Team including Barry Widmer,
value, the more contribution the feature Harley Ison, and Julian Chan for helping with the app development.
(diagonal values) or the interaction of the two The AUC was 0.74-0.79 for 1 to 4 years after diagnosis in Cambridgeshire The AUC was 0.78-0.8 in Camden and CONTACT |N FORMATION
features (non-diagonal values) to the with a similar AUC of 0.74 in the validation dataset in London. Islington for logistic regression and >0.7 for | |
classification task seven other models examined. Sabina London, email: salondon@uchc.edu

REFERENCES

1- World Health Organization, 2 - Alzheimer’s Disease International, 3 - Velandia et al, 2022



mailto:salondon@uchc.edu

