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Modelling survival in older people with cognitive spectrum
disorders on admission to the acute medical unit

* Jan 2016 to Sep 2017: NIHR funded project: Understanding the outcomes

of people with cognitive impairment and/or dementia admitted to the
general hospital, as part of the high research priority on dementia

Presentation outline:
 The OPRAA project

The datasets and data linkage

Describing the cohort

Mortality in patients with CSD

Modelling survival - who is mostly at risk and when?

Conclusions

British Geriatrics Society Meeting, 26t of April 2017



Development of Clder “ersons Foutine / cute /ssessment:
the OPRAA tool

e Victoria Hospital, Kirkcaldy - 650 bed NHs

district general hospital with unselected

A H Vict{}ria HUS t '
medical intake Kirkealdy pita

e Autumn 2008 - Cognitive impairment audit: basic cognitive
assessment not routinely undertaken in emergency admissions

Early 2009 - Funding from Scottish Government Joint
Improvement Team for development of assessment tool,

employment and training of nurse specialists and pilot testing
in acute medical admission unit.

e Aug 2009 - Start of pilot assessment
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Routine implementation of OPRAA

e 2011 - OPRAA adopted into routine clinical practice.

- majority emergency admissions 65 years and over have OPRAA.

- No OPRAA: predicted length of stay < 24hrs, or poor prognosis,
or acute illness requiring critical care

e 2013 NHS R&D bursary — transfer of electronic clinical record
OPRAA dataset to Health Informatics Centre (Farr Institute,
University of Dundee SOP’s approved by NHS Tayside ethics
review board)

e Caldicott Guardian-approval based on researcher access only
to anonymised data held in a secure safe haven that does not
permit data export
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The OPRAA Tool

Based on the principles of Comprehensive Geriatric Assessment (CGA)

CGA Domain Method Used to assess in
OPRAA
Physical Health Routine checking
Katz ADL scale
Functional Ability Collateral history for decline
Falls history

Dementia History
Cognitive and Mental Health AMT cognitive score
(COGNITIVE SPECTRUM DISORDERS) CAM screen for delirium

Expert clinical impression

Socio-environmental Semi-structured interview
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The datasets and data linkage

OPRAA was linked to :

¢,/ :
- Admission and discharge dates, length of stay,

in hospital mortality, discharge destination, readmission
dates, Charlson Co-morbidity index (CCl).

SMRO1- information on Acute
Medical Admissions in Fife

CHI &GRO - Patient date of death and reason.
Demographics - DOB, sex, social deprivation, status of residence

(whether care home or private residence).
Prescribing

- Alternative multi-morbidity scores: number of drugs
84 days prior to admission

Other datasets: SMR06 (Psychiatric) used to further identify people with dementia

Data linkage: anonymised CHI number and admission date
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Defining the cohort

)
\
- from 01/01/2012 to 31/12/2013 (2 years+2 years

Study period follow up time)

Eligible admissions: any admission of Fife patients at the AMU (17143

admissions)
- Fife patients 65+ with at least one eligible
Cohort admission with an episode at Victoria hospital
(12305 patients)
- Patients from the cohort with no eligible
Incident cohort admission during the 6 months prior to the study
(9327 patients)
Incident OPRAA - incident admissions with OPRAA assessment
cohort (6724 patients- 72.1% coverage)
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Defining the questions:
primary and secondary outcomes

e Cognitive Spectrum Disorders (CSDs) :
- Delirium alone: clinical delirium or full syndromic delirium (no dementia)

- Dementia alone: known dementia prior.to admission (OPRAA, SMRO1,
SMRO04, Prescribing, no delirium)

- Delirium superimposed on dementia

- Unspecified Cognitive Impairment: AMT score <8, no delirium, no known
dementia

* Primary and secondary outcomes:

- Whether the patient is living at home 30 days after discharge (primary
outcome)

- Time to death from admission, time to readmission from discharge, length
of hospital admission (secondary outcomes)

British Geriatrics Society Meeting, 26t of April 2017



Describing the incident OPRAA cohort

6724 patients in the incident admissions with OPRAA assessment

Age 79.2 (95%CI 79.0-79.5)
Women 56.1% (95% Cl 54.9-57.3)
Care home 7.4% (95% Cl 6.8-8.1)

CSD 35.4% (95%Cl 34.3-36.6)
Delirium alone 15.8% (95%Cl 14.9-16.7 )
Dementia alone 7.8% (95%Cl 7.2-8.5)
Delirium superimposed on dementia 7.6% (95% Cl 7.0-8.3)
Unspecified Cognitive Impairment 4.5% (95% Cl 4.0-5.0)
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Incident OPRAA cohort: outcomes

6724 patients
with incident
admission
and OPRAA
assessment

No cognitive
spectrum
disorder
4333 (64.6%)

Cognitive
spectrum
disorder
2380 (35.4%)

Mean length of stay: 11.8 days
In hospital mortality: 8.6%

One year mortality: 25.8%
Readmitted/dead by 1 yr: 46.6%

Delirium alone

1065(15.8%)

Delirium
superimposed
on dementia
508 (7.6%)

Dementia alone

522 (7.8%)

Unspecified CI
285 (4.2%)

Mean length of stay: 24.8 days
In hospital mortality: 15.6%
One year mortality: 40.0%
Readmitted/dead by 1 yr: 53.5%
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Mortality in people with CSDs

Survival Probability
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Mortality in people with CSDs

CSDs death date No CSDs death rate | Overall death rate

30 days after

admission 13.7% 8.8% 10.5%
0 days after 30.7% 19.7% 23.6%
" year aiter 40% 25.8% 30.8%
N e 52.6% 33.5% 40.2%

admission

 What can explain such a high mortality rate in CSD patients?
- Arethey very old?
- Are they veryill?
-~ Are they functionally impaired?
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How old are the people with CSD?

Age 65 to 69 70to 74 75to0 79 80 to 84

85 +

Product-Limit Survival Estimates
With 95% Confidence Limits

Survival Probability
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How ill are the people with CSD?

e Charlson Co-morbidity Index (CCl) calculated from ICD10 codes in SMRO1

Distribution of CCI groups within the CSD groups

W CClO0(24.2%) mCCl1(25.7%) mCCl2to5(40.6%) = CCl6+(9.3%)

60% N\
40%

0% . D

No CSD Dementia Delirium Delirium & Unspecified CI
dementia

British Geriatrics Society Meeting, 26t of April 2017



How is Charlson Comorbidity Index related to survival ?

Survival Probability
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Activities of Daily Living (ADL) in patients with CSDs

e ADL information 3 mths prior to admission (Pre-ADL) and during
admission (Current ADL) collected during OPRAA assessment

60%

40%

20%

0%

M Low Pre ADL (23.5%) m Changed ADL (34.2%) 1 High ADL (n=42.2%)

No CSD

Distribution of ADL groups withinthe CSD groups

Dementia Delirium Delirium & Unspecified CI
dementia

British Geriatrics Society Meeting, 26t of April 2017



How is functional ability related to survival?

survival Probahility

1.0

0.8

0.6

0.4

0.2

0.0

Product-Limit Survival Estimates
With 95% Confidence Limits

200

400 GO0
dur_deathZyr

Fre_Current_ADL 3groups_missing

1 Low Pre_ADL

2 Changed ADL

3 High ADL

British Geriatrics Society Meeting, 26t of April 2017



Modelling survival in people with CSDs

e Cox models: survival is modelled via the hazard function (risk of
failure/death as a function of time)

* Cox proportional hazard model: assumes hazard functions for
different conditions/characteristics are proportional over time
(i.e., constant hazard ratio)

ProductLimieSurvival Estimates  Patients with delirium are
more at risk of death at
short time from admission

0.8

0@

e Patients with dementia
have an increased risk of
death later on

Survival Probahility

0.4
0.2

0.0 -

; 2  Hazard rates are not

dur_death2yr
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Modelling survival in people with CSDs:
beyond proportional hazards

* Non - proportional hazard model: time varying coefficients
(Hazard Ratios)

* We assume that the model coefficients are piece wise
constant over time

- up to 30 days from admission

- 31 to 90 days from admission

- 91 to 1 year from admission

- 1vyearto 2 years from admission

* The non-proportional hazard model will estimate a
different hazard ratio (HR) for each of these time periods
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Modelling survival in people with CSDs:
beyond proportional hazards

Change in hazard ratios over time for the different CSDs: who
is mostly at risk and when?

Delirium alone Dementia alone =Delirium&Dementia Unspecified CI
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Modelling survival in people with CSDs:

beyon

d proportional hazards

* Change in hazard ratios over time who is mostly at risk and when?

Model Variables iR an:d - :
up to 30 days ! 31days to90days ; 91days tolyear : 1lyear to2years
éDeIirium alone 1.47 (1.27-1.70) *** : 1.20(0.99-1.45)t 1.45(1.18-1.78) ***
csp [nowndementiadlore | 10408129 o o sassape
Delirium & known dementia 1.20(0.97-1.46)t 1.78 (1.50-2.12)***
Unspecified cognitive impairment | 118(097-148)t 1.65(119-2.20)%
Sex EMaIe vs Female 1.22(1.13-1.32)***
Age per year 1.023(1.013-1.033)**’! 1.048 (1.042-1.055)***
Residence éCare home vs Private home 3.04 (2.45-3.77)*** E 1.93 (1.67-2.24)***
1vs0 1.32 (1.16-1.49) ***

@ 2tos5w0 0 . L 175(156-195)**
6rvs0 | 6.13(5.06-7.43)%% | 9.67(7.83-10.03)%* | 7.21(5.89-8.84)%* | 422(3.11-5.72)*
1to5vs0 1.10(0.92-1.33)

Noofdrugs 5tol0vsO . = | 121(l0-14* | 112(089-141)
1tsvs0 | 109(089-138) o 131(108-159)*

*4%0,01<p<0.001, **0.001<p<0.01, *0.01<p<0.05, 10.05<p<0.1.
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Modelling survival in people with CSDs:
further adjustment for functional ability

e Can low functional ability fully explain mortality in people with CSD?

Change in hazard rate ratios over time for the different CSDs
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Modelling s

urvival in people with CSDs:

Adjusting for functional ability (ADL)

* Change in hazard ratios over time who is mostly at risk and when?

Model Variables ; L ancli % .
upto30days : 31ldays to90days : 9ldays tolyear : 1year to2years
Delirium alone 1.24 (1.07-1.44) % | 1.15(0.99-1.33)
o Nomdmeaions | osomtol isamime
Delirium & known dementia 0.99(0.80-1.21) 1.49 (1.25-1.78) ***
Unspecified cognitive impairment |~~~ 103(085126) | 143(L03-198)* |
aois  [OWPreADLusHighADL | 2BATLI iBsey
EChanged Pre ADL vs High ADL 1.95 (1.57-2.42)*** 1.29 (1.13-1.47)***
Sex  iMale vs Female 1.27 (1.17-1.37)**
Age  iperyear 1013 (1.003-1.024)** 1042 (1.036-1.049)***
Residence ECarehome vs Private Home 2.46 (1.91-3.17)***; 1.63 (1.40-1.90) ***
1vs0 132 (1.17-1.50)***
c  2t5w0 . | 176(158-196)***
6vs0 | 5,90 (4.87-7.16)***: 9,55 (7.74-1178)*** | 7.24 (5.91-8.86)*** | 4.21(3.10-5.70)***

*#%(),01<p<0.001, **0.001<p<0.01, *0.01<p<0.05, 10.05<p<0.1.
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Conclusions

Patients with CSD at admission are at a significant increased risk of
death compared to those with no CSD.

Patients admitted with delirium are at a significant increased risk of
death in the first 3 months following .admission and after 1 year

Dementia pose a significant increased risk of death only after
3months from admission.

Patients with unspecified cognitive impairment show a significant
increased risk of death after 1year from admission

Low functional ability-of patients with CSDs cannot fully explain the
increased risk of mortality

Correct CSD-diagnosis is important to help improve care services and
prevent death in people with CSD following hospital admission
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Modelling survival in older people with cognitive spectrum
disorders on admission to the acute medical unit:
beyond proportional hazards
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Thank you!
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