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Development and validation of a Hospital Frailty Risk Score
focusing on older people in acute care settings using
electronic hospital records: an observational study

Thomas Gilbert*, Jenny Neuburger*, Joshua Kraindler®, Eilis Keeble, Paul Smith, Cono Ariti, Sandeepa Arora, Andrew Street, Stuart Parker,
Helen C Roberts, Martin Bardsley, Simon Conroy

Summary

Background Older people are increasing users of health care globally. We aimed to establish whether older people
with characteristics of frailty and who are at risk of adverse health-care outcomes could be identified using routinely
collected data.

Methods A three-step approach was used to develop and validate a Hospital Frailty Risk Score from International
Statistical Classification of Diseases and Related Health Problems, Tenth Revision (ICD-10) diagnostic codes. First,
we carried out a cluster analysis to identify a group of older people (=75 years) admitted to hospital who had
high resource use and diagnoses associated with frailty. Second, we created a Hospital Frailty Risk Score based on
ICD-10 codes that characterised this group. Third, in separate cohorts, we tested how well the score predicted adverse
outcomes and whether it identified similar groups as other frailty tools.

Findings In the development cohort (n=22139), older people with frailty diagnoses formed a distinct group and had
higher non-elective hospital use (33 - 6 bed-days over 2 years compared with 23 -0 bed-days for the group with the next
highestnumber of bed-days). In the national validation cohort (n=1013 590), compared with the 429 762 (42 - 4%) patients
with the lowest risk scores, the 202718 (20-09) patients with the highest Hospital Frailty Risk Scores had increased
odds of 30-day mortality (odds ratio 1-71, 95% CI 1.68-1-75), long hospital stay (6-03, 5-92-6.10), and 30-day
readmission (1-48, 1-46-1-50). The c statistics (ie, model discrimination) between individuals for these three
outcomes were 0-60, 0-68, and 0-56, respectively. The Hospital Frailty Risk Score showed fair overlap with
dichotomised Fried and Rockwood scales (kappa scores 0-22, 95% CI 0-15-0-30 and 0-30, 0-22-0- 38, respectively)
and moderate agreement with the Rockwood Frailty Index (Pearson’s correlation coefficient 0-41, 95% CI 0-38-0-47).

Interpretation The Hospital Frailty Risk Score provides hospitals and health systems with a low-cost, systematic way
to screen for frailty and identify a group of patients who are at greater risk of adverse outcomes and for whom a

frailty-attuned approach might be useful.
Lancet 2018; 391: 1775-82
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Introduction

Older people (conventionally aged at least 65 years
according to WHO) are major users of acute hospital
care in developed countries,”” and increasingly in the
developing world.®> In England, a fifth of hospital
admissions in 2014-15 were among people aged 75 years
and older, accounting for around 40% of all days spent in
hospital.* For some older people, hospital admission is
associated with an increased risk of harm over and above
the presenting clinical condition.® Several attempts have
been made to identify people at high risk of poor

outcomes, many focusing on frailty.>® Frailty describes a

decline in function across several organ systems, linked
to ageing, but progressing at different rates in different
people; it is characterised by increased risk of poor
outcomes in individuals exposed to an apparently
innocuous stressor.’

Since frailty is potentially a determinant of the way care
resources are used, the assessment of frailty should
also inform processes of planning service provision
and resource allocation, but there are major barriers
to identification of frail older people. First, although
many tools are available to measure frailty, commonly
used measures show only moderate overlap in their
identification of frailty® and there is substantial variability
in which tool is chosen and when it is used. Second,
most tools are too complicated for use in acute care
settings, and even shorter tools such as the Clinical
Frailty Scale® and Identification of Seniors at Risk" tool
require some form of manual assessment process, which
can be time consuming and subject to inter-operator
error. Finally, when frailty tools are used, they are applied
for only a subset of patients, with most older people in
hospital not having their frailty assessed at all.

Thomas Gilbert*, Jenny Neuburger*, Joshua Kraindler*, Eilis Keeble, Paul Smith, Cono Ariti, Sandeepa Arora, Andrew Street, Stuart Parker,

Helen C Roberts, Martin Bardsley, Simon Conroy

Lancet 2018:391:1775-82
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IMPORTANCE Lower educational attainment is associated with a higher risk of dementia.
However, less clear is the extent to which other socioeconomic markers contribute to
dementia risk.

OBJECTIVE To examine the relationship of education, wealth, and area-based deprivation
with the incidence of dementia over the last decade in England and investigate differences
between people born in different periods.

DESIGN, SETTING, AND PARTICIPANTS Data from the English Longitudinal Study of Ageing, a
prospective cohort study that is representative of the English population, were used to
investigate the associations between markers of socioeconomic status (wealth quintiles and
the index of multiple deprivation) and dementia incidence. To investigate outcomes
associated with age cohorts, 2 independent groups were derived using a median split (born
between 1902-1925 and 1926-1943) .

MAIN OUTCOMES AND MEASURES Dementia as determined by physician diagnosis and the
Informant Questionnaire on Cognitive Decline in the Elderly.

RESULTS A total of 6220 individuals aged 65 years and older enrolled in the study (median
[interquartile range] age at baseline, 73.2 [68.1-78.3] years; 3410 [54.8%] female). Of these,
463 individuals (7.4%) had new cases of dementia ascertained in the 12 years between
2002-2003 and 2014-2015. The hazard of developing dementia was 1.68 times higher
(hazard ratio [HR] = 1.68 [95% Cl, 1.05-2.86]) for those in the lowest wealth quintile
compared with those in the highest quintile, independent of education, index of multiple
deprivation, and health indicators. Higher hazards were also observed for those in the
second-highest quintile of index of multiple deprivation (HR = 1.62 [95% Cl, 1.06-2.46])
compared with those in the lowest (least deprived) quintile.

CONCLUSIONS AND RELEVANCE In an English nationally representative sample, the incidence
of dementia appeared to be socioeconomically patterned primarily by the level of wealth.
This association was somewhat stronger for participants born in later years.
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Figure 2. Dementia Incidence Rates per 1000 Person-Years
in Men and Women Presented by Age-Groups in the English
Longitudinal Study of Ageing
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Figure 3. Smoothed Hazard Estimates by Age per 1000 Person-Years
by Wealth Quintiles in the English Longitudinal Study of Ageing
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Wealth quintile 1indicates the highest level of wealth; quintile 5, the lowest.
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Care Must Be Person-Centered and Reflect Individual
Preferences

Care should be organized to optimize individual goals and
preferences. Older adults should have meaningful access to
community-based long-term services and supports. Health
and long-term care services should be available regardless
of state of residence. Care must be patient-centered rather
than condition-centered. Behavioral and mental health care
must be integrated with medical care, and mental health
benefits must have parity.
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ASSESSING l @
¥?

OLDER

PERSONS

SELECTING A FUNCTIONAL
ASSESSMENT MEASURE

Selecting the best functional assessment
measure depends on what goal or purpose
is to be achieved. The purpose of the mea-
sure and the population to be assessed
have a direct impact on the instrument to
be chosen. -
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Cognitive decline after hospitalization in a

community population of older persons
)

ABSTRACT

Objective: To test the hypothesis that hospitalization in old age is associated with subsequent
cognitive decline.

Methods: As part of a longitudinal population-based cohort study, 1,870 older residents of an
urban community were interviewed at 3-year intervals for up to 12 years. The interview included a
set of brief cognitive tests from which measures of global cognition, episodic memory, and exec-
utive function were derived. Information about hospitalization during the cbservation period was
obtained from Medicare records.

Results: During a mean of 9.3 years, 1,335 of 1,870 persons (71.4%) were hospitalized at least
once. In a mixed-effects model adjusted for age, sex, race, and education, the global cognitive
score declined a mean of 0.031 unit per year before the first hospitalization compared with
0.075 unit per year thereafter, a more than 2.4-fold increase. The posthospital acceleration in
cognitive decline was also evident on measures of episodic memory (3.3-fold increase) and exec-
utive function (1.7-fold increase). The rate of cognitive decline after hospitalization was not re-
lated to the level of cognitive function at study entry (r = 0.01, p = 0.88) but was moderately
correlated with rate of cognitive decline before hospitalization (r = 0.55, p = 0.021). More severe
illness, longer hospital stay, and older age were each associated with faster cognitive decline
after hospitalization but did not eliminate the effect of hospitalization.

Conclusion: In old age, cognitive functioning tends to decline substantially after hospitalization even
after controlling for illness severity and prehospital cognitive decline. Neurology™ 2012:78:950-956
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Cum Survival
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Annals of Internal Medicine %"‘?I -- REVIEW

Preoperative Frailty Assessment and Outcomes at 6 Months or Later in
Older Adults Undergoing Cardiac Surgical Procedures

A Systematic Review

Dae Hyun Kim, MD, MPH, ScD; Caroline A. Kim, MD, MS, MPH; Sebastian Placide, BA; Lewis A. Lipsitz, MD; and
Edward R. Marcantonio, MD, 5¢M

Conclusion: Frailty status, assessed by mobility, disability, and
nutritional status, may predict mortality at 6 months or later after
major cardiac surgical procedures and functional decline after
minimally invasive cardiac surgery.

Primary Funding Source: National Institute on Aging and Na-
tional Heart, Lung, and Blood Institute.

Ann Intern Med. doi:10.7326/M16-0652 www.annals.org
For author affiliations, see end of text.
This article was published at www.annals.org on 23 August 2016.
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Original Investigation

Gait Speed and Operative Mortality in Older Adults
Following Cardiac Surgery

Jonathan Afilalo, MD, MSc; Sunghee Kim, PhD; Sean O'Brien, PhD; J. Matthew Brennan, MD, MPH;
Fred H. Edwards, MD; Michael J. Mack, MD; James B. McClurken, MD; Joseph C. Cleveland Jr, MD;
Peter K. Smith, MD; David M. Shahian, MD; Karen P. Alexander, MD

= Invited Commentary

IMPORTANFE.PreFIiction of operative. risk is a critic.al step ip decision making fc.Jrcardiac W supplemental contentat
surgery. Existing risk models may be improved by integrating a measure of frailty, such as 5-m jamacardiology.com
gait speed, to better capture the heterogeneity of the older adult population.

OBJECTIVE To determine the association of 5-m gait speed with operative mortality and
morbidity in older adults undergoing cardiac surgery.

JAMA Cardiology Published online May 11,2016



Table 2. Thirty-Day Outcomes Stratified by Gait Speed Tertiles

©
No. (%) Gruppo di riosros ghriatic
Slow Tertile (<0.83  Middle Tertile (0.83-1.00 Fast Tertile (>1.00

m/s) m/s) m/s)
Qutcome (n = 4588) (n=5717) (n = 4866) PValue
Primary end point
Operative mortality 154 (3.4) 108 (1.9) 52 (1.1) <001
Secondary end point and
components®
Composite mortality and 167 (16.7) 685 (12.0) 474 (9.7) <001
morbidity
Reaperation for bleeding 109 (2.4) 144 (2.5) 117 (2.4) 88
Reoperation for graft 3(0.2) 7(0.1) 9(0.2) 68
occlusion
Reaperation for valve 0(0.0) 2(0.03) 3 (0.06) .26
dysfunction
Reoperation for other cardiac 26 (0.6) 21(0.4) 15(0.3) 18
cause
Reoperation for noncardiac 104 (2.3) 82(1.4) 51(1.1) <001
cause
Permanent stroke (1 8) 02 (15) 74 (15) .52 1The Secondaw outcome was a
Acute kidney injury 156 (3.4) 156 (2.7) 79 (1.6) <001 composite of in-hospital all-cause
Deep sternal wound infection 23 (0.5) 7(0.1) 8(0.2) <001 dealy, SToke prolanged
mechanical ventilation, acute

ventilation

infection, or need for reoperation.

JAMA Cardiology Published online May 11, 2016
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POSTOPERATIVE DELIRIUM

Elizabeth L. Whitlock, BA'2, Andrea Vannucci, MD, DEAA2, and Michael S. Avidan, MB,
BCh, FCASA'2"

"Division of Cardiothoracic Anesthesiology, Campus Box 8054, Washington University School of
Medicine, 660 S. Euclid Ave, Saint Louis, MO 63110

Department of Anesthesiology, Campus Box 8054, Washington University School of Medicine,
660 S. Euclid Ave, Saint Louis, MO 63110

Abstract

Delirium 1s an unfortunately common complication seen during the postoperative course. Because
of 1ts significant association with physical and cogmitive morbidity, clinicians should be aware of
evidence-based practices relating to the diagnosis, treatment, and prevention of postoperative
delirum. Here, we review selected recent literature pertaming to the epidemiology and mmpact of
the condition, pertoperative r1sk factors for 1ts development and/or exacerbation, and strategies for
management of delirum, with additional attention to the wtensive care unit population.



JAMA Surgery | Original Investigation

Effect of a Modified Hospital Elder Life Program
on Delirium and Length of Hospital Stay

in Patients Undergoing Abdominal Surgery

A Cluster Randomized Clinical Trial

Cheryl Chia-Hui Chen, RN, DNSc; Hsiu-Ching Li, RN, MSN; Jin-Tung Liang, MD, PhD; I-Rue Lai, MD, PhD;
Jerry Dwi Trijoyo Purnomo, MS; Yi-Ting Yang, RN, MSN; Been-Ren Lin, MD, PhD; John Huang, MD;
Ching-Yao Yang, MD, PhD; Yu-Wen Tien, MD, PhD; Chiung-Nien Chen, MD, PhD; Ming-Tsan Lin, MD, PhD;
Guan-Hua Huang, PhD; Sharon K. Inouye, MD, MPH

%.©

IMPORTANCE Older patients undergoing abdominal surgery commonly experience
preventable delirium, which extends their hospital length of stay (LOS).

OBJECTIVE To examine whether amodified Hospital Elder Life Program (mHELP) reduces
incident delirium and LOS in older patients undergoing abdominal surgery.

DESIGN, SETTING, AND PARTICIPANTS This cluster randomized clinical trial of 577 eligible

patients enrolled 377 older patients (=65 years of age) undergoing gastrectomy,

pancreaticoduodenectomy, and colectomy at a 2000-bed urban medical center in Taipei,

Taiwan, from August 1, 2009, through October 31, 2012. Consecutive older patients

scheduled for elective abdominal surgery with expected LOS longer than 6 days were JAMA Surgery Published online May 24,2017
enrolled, with a recruitment rate of 65.3%. Participants were cluster randomized by room to

receive the mHELP or usual care.



INTERVENTIONS The intervention (implemented by an mHELP nurse) consisted of 3
protocols administered daily: orienting communication, oral and nutritional assistance, and
early mobilization. Intervention group participants received all 3 mHELP protocols
postoperatively, in addition to usual care, as soon as they arrived in the inpatient ward and
until hospital discharge. Adherence to protocols was tracked daily.

MAIN OUTCOMES AND MEASURES Presence of delirium was assessed daily by 2 trained nurses
who were masked to intervention status by using the Confusion Assessment Method. Data
on LOS were abstracted from the medical record.

RESULTS Of 577 eligible patients, 377 (65.3%) were enrolled and randomly assigned to the
mHELP (n = 197; mean [SD] age, 74.3 [5.8] years; 111 [56.4%] male) or control (n = 180; mean
[SD] age, 74.8 [6.0] years; 103 [57.2%] male) group. Postoperative delirium occurred in 13 of
196 (6.6%) mHELP participants vs 27 of 179 (15.1%) control individuals, representing a
relative risk of 0.44 in the mHELP group (95% Cl, 0.23-0.83; P = .008). Intervention group
participants received the mHELP for a median of 7 days (interquartile range, 6-10 days) and
had a shorter median LOS (12.0 days) than control participants (14.0 days) (P = .04).

CONCLUSIONS AND RELEVANCE For older patients undergoing abdominal surgery who
received the mHELP, the odds of delirium were reduced by 56% and LOS was reduced by 2
days. Our findings support using the mHELP to advance postoperative care for older patients
undergoing major abdominal surgery.

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT01045330.

JAMA Surg. doi:101001/jamasurg.20171083
Published online May 24, 2017.
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Figure 2. Cumulative Incidence of Delirium by Group

25+

%

20+

Control

15

10+
MHELP

Cumulative Incidence of Delirium,

0 2 4 b 8 10 12 14 16 18
Postoperative Day

The cumulative incidence of delirium was defined as the probability of the
development of delirium during hospitalization. Data on patients were censored
at the time of discharge or death. The difference between the groups was
significant (x* = 5.87; P = .02 by the log-rank test). Because of the smaller
sample sizes, the figure does not extend beyond 18 days. mHELP indicates
modified Hospital Elder Life Program.

JAMA Surgery Published online May 24, 2017
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Conclusions

Geriatric conditions are associated with adverse surgical out-

comes. The decision to proceed with surgery in the frail older adult
requires careful deliberation. As outlined in this article, the pa-
tient's goals, priorities, and life expectancy need to be assessed to
determine whether surgical management is preferable to alterna-
tive approaches. Older patients considering surgery should un-
dergo a preoperative assessment that includes an evaluation of co-
morbidities and geriatric conditions. Individualized preoperative
optimization strategies should target medical, functional, cogni-

tive, and nutritional conditions.

A comprehensive evaluation of treatment goals and commu-
nication of realistic estimates of operative risk is essential when
counseling older patients about surgery and obtaining informed
consent.

JAMA. 2004 2N0200-210-2120. 0ak10007)2ma 20144573









Impact of frailty on outcomes after discharge
in older surgical patients: a prospective |
cohort study

Yibo Li BMSc, Jenelle L. Pederson MSc, Thomas A. Churchill PhD, Adrian S. Wagg MBBS, Jayna M. Holroyd-Leduc MD,
Kannayiram Alagiakrishnan MD, Raj S. Padwal MD MSc, Rachel G. Khadaroo MD PhD

W Cite as: CMAJ 2018 February 20;190:E184-90. doi: 10.1503/cmaj.161403

See related article at www.cmaj.ca/lookup/doi/10.1503/cmaj.170902

ABSTRACT

BACKGROUND: Frailty is a state of vulner-
ability to diverse stressors. We assessed
the impact of frailty on outcomes after
discharge in older surgical patients.

METHODS: We prospectively followed
patients 65 years of age or older who
underwent emergency abdominal surgery
at either of 2 tertiary care centres and who
needed assistance with fewer than 3 activ-
ities of daily living. Preadmission frailty
was defined according to the Canadian
Study of Health and Aging Clinical Frailty
Scale as “well” (score 1 or 2), “vulnerable”
(score 3 or 4) or “frail” (score 5 or 6). We
assessed composite end points of 30-day
and 6-month all-cause readmission or
death by multivariable logistic regression.

RESULTS: Of 308 patients (median age 75
[range 65-94] yr, median Clinical Frailty
Score 3 [range 1-6]), 168 (54.5%) were
classified as vulnerable and 68 (22.1%) as
frail. Ten (4.2%) of those classified as vul-
nerable or frail received a geriatric con-
sultation. At 30 days after discharge, the
proportions of patients who were read-
mitted or had died were greater among
vulnerable patients (n = 27 [16.1%];
adjusted odds ratio [OR] 4.60, 95% confi-
dence interval [CI] 1.29-16.45) and frail
patients (n = 12 [17.6%]; adjusted OR
4.51, 95% CI 1.13-17.94) than among
patients who were well (n = 3 [4.2%)]). By
6 months, the degree of frailty indepen-
dently and dose-dependently predicted
readmission or death: 56 (33.3%) of the

vulnerable patients (adjusted OR 2.15,
959% CI 1.01-4.55) and 37 (54.4%) of the
frail patients (adjusted OR 3.27, 95% ClI
1.32-8.12) were readmitted or had died,
compared with 11 (15.3%) of the patients
who were well.

INTERPRETATION: Vulnerability and
frailty were prevalent in older patients
undergoing surgery and unlikely to trig-
ger specialized geriatric assessment, yet
remained independently associated with
greater risk of readmission for as long as
6 months after discharge. Therefore, the
degree of frailty has important prognos-
tic value for readmission. Trial registra-
tion for primary study: ClinicalTrials.
gov, no. NCT02233153



Table 1: Baseline characteristics of older patients discharged from hospital after emergency

abdominal surgery

Preadmission level of frailty*; no. (%) of patientst

Well Vulnerable Frail

Characteristic n=T72 n=168 n=68 p valuet
Age, yr, mean = SD 73.9+7.0 152167 799192 <0.001
Sex, female 30 (41.7) 75 (44.6) 35 (51.5) 0.2
Ethnicity, white 57 (79.2) 122 (72.6) 52 (76.5) 0.7
Marital status, married or common-law$ 52{72.2) 122 (72.6) 37 (54.4) 0.03
Charlson Comorbidity Index, median (IQR)§ 0(0-1) 1(0-2) 2(1-3) <0.001
BMI, mean £SD 26+4.5 276164 26.9+6.5 0.4
No. of admission medications, mean + SD 1.3+05 1.5+0.6 2.0+0.7 <0.001

Note: ASA = American Society of Anesthesiologists, EMI = body mass index, IQR = interquartile range, SD = standard deviation.

*Level of frailty based on Canadian Study of Health and Aging Clinical Frailty Scale.™

TExcept where indicated otherwise.

iBased on y* tests of trend using linear regression for continuous variables, score test of trend of odds for binary variables and Wilcoxon-type
test of trend for categorical variables.

§Variables identified as potential confounders in the univariable analyses. The following additional variables, for which data are not shown,

were also included in the univariable analyses: current smoking status, vital signs on admission, blood glucose level and white blood cell count
on admission, and major surgical complication.
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Table 1: Baseline characteristics of older patients discharged from hospital after emergency

abdominal surgery

Characteristic

Laboratory results in normal range on admission
Hemoglobing
Sodium
Potassium&
Creatinine§
Type of initial surgery
Colon
Small intestine
Hernia
Open cholecystectomy-appendectomy
Closed cholecystectomy-appendectomy

Other

- U

Preadmission level of frailty*; no. (%) of patientst

Well
n=72

57(79.2)
60 (83.3)
64 (88.9)
61(84.7)

7(9.7)
19 (26.4)
10 (13.9)
10 (13.9)
23(31.9)

3(4.2)

Vulnerable
n=168

115 (68.5)
138 (82.1)
133(79.2)
113 (67.3)

25 (14.9)
44 (26.2)
23(13.7)
9 (5.4)
52 (31.0)
15(8.9)

Frail
n=68

37 (54.4)
50 (73.5)
57 (83.8)
36 (52.9)

11(16.2)
24 (35.3)
9(13.2)
4(5.9)
11(16.2)
9(13.2)

A

p valuet

0.003
0.1
0.3

<0.001
0.01



Table 1: Baseline characteristics of older patients discharged from hospital after emergency

abdominal surgery

Preadmission level of frailty*; no. (%) of patientst

Well Vulnerable Frail
Characteristic n=72 n=168 n=68 p valuet
ASA class, median (IQR)§ 2 (2-3) 3(2-3) 3(3-4) <0.001
Creation of ostomy§ 3(4.2) 16 (9.5) 9(13.2) 0.06
Recovery on ward after initial surgery§ 68 (94.4) 153 (91.1) 48 (70.6) <(.001
Total no. of consultations, median (IQR)§ 0(0-1) 0(0-1) 1(0-2) <0.001
Geriatric consultation 1(1.4) 3(1.8) 7(10.3) 0.005
Postoperative use of total parenteral 14 (19.4) 33(19.6) 21(30.9) 0.1
nutrition§
Postoperative use of Foley catheter§ 41 (56.9) 111 (66.1) 51 (75.0) 0.02
Length of stay, d, median (IQR)& 7(4-11) 9 (6-12) 13 (7.5-27.5) <(.001
Note: ASA = American Society of Anesthesiologists, BMI = body mass index, IQR = interquartile range, SD = standard deviation.
*Level of frailty based on Canadian Study of Health and Aging Clinical Frailty Scale.™® @
TExcept where indicated otherwise.

Gruppo di vicerva geriatrica

1Based on y* tests of trend using linear regression for continuous variables, score test of trend of odds for binary variables and Wilcoxon-type
test of trend for categorical variables. %A%
§Variables identified as potential confounders in the univariable analyses. The following additional variables, for which data are not shown,

were also included in the univariable analyses: current smoking status, vital signs on admission, blood glucose level and white blood cell count

on admission, and major surgical complication. A O
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Table 1: Baseline characteristics of older patients discharged from hospital after emergency

abdominal surgery

Preadmission level of frailty*; no. (%) of patientst

Well Vulnerable Frail
Characteristic n=T72 n=168 n=68 p valuet
Discharge disposition§ <0.001
Home, living independently 63 (87.5) 121 (72.0) 24 (35.3)
Home, with support, or lodge 7(9.7) 33 (19.6) 17 (25.0)
Rehabilitation facility or another hospital 2(2.8) 11 (6.5) 24 (35.3)
Skilled nursing facility 0 (0) 2(1.2) 3 (4.4)

MNote: ASA = American Society of Anesthesiologists, BMI = body mass index, IQR = interguartile range, SD = standard deviation.

“Level of frailty based on Canadian Study of Health and Aging Clinical Frailty Scale.”

TExcept where indicated otherwise.

iBased on y* tests of trend using linear regression for continuous variables, score test of trend of odds for binary variables and Wilcoxon-type
test of trend for categorical variables.

§Variables identified as potential confounders in the univariable analyses. The following additional variables, for which data are not shown,
were also included in the univariable analyses: current smoking status, vital signs on admission, blood glucose level and white blood cell count
on admission, and major surgical complication.
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ALZHEIMER'S DISEASE

Alzheimer’s disease: still a perplexing problem

Funding for dementia research is being greatly increased in the UK. Krishna Chinthapalli examines
the challenges after a century of frustratingly slow progress

Krishna Chinthapalli associate editor, The BMJ and neurology specialty registrar, Royal Surrey
County Hospital, UK
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“The majority of countries are ill-prepared to
face the burden of dementia with currently
only 13 countries worldwide having a national
plan. With 60% of patients with dementia

living in low-income and middle-income
countries, and numbers predicted to triple in
Africa by 2050, dementia is also an issue for
developing countries.”

See Editorial page 2185
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Advancing research diagnostic criteria for Alzheimer’s
disease: the IWG-2 criteria

Bruno Dubois, Howard H Feldman, Claudia Jacova, Harald Hampel, José Luis Molinuevo, Kaj Blennow, Steven T DeKosky, Serge Gauthier,
Dennis Selkoe, Randall Bateman, Stefano Cappa, Sebastian Crutch, Sebastiaan Engelborghs, Giovanni B Frisoni, Nick C Fox, Douglas Galasko,
Marie-Odile Habert, Gregory A Jicha, Agneta Nordberg, Florence Pasquier, Gil Rabinovici, Philippe Robert, Christopher Rowe, Stephen Salloway,
Marie Sarazin, Stéphane Epelbaum, Leonardo C de Souza, Bruno Vellas, Pieter | Visser, Lon Schneider, Yaakov Stern, Philip Scheltens,

Jeffrey L Cummings

In the past 8 years, both the International Working Group (IWG) and the US National Institute on Aging—Alzheimer’s
Association have contributed criteria for the diagnosis of Alzheimer’s disease (AD) that better define clinical
phenotypes and integrate biomarkers into the diagnostic process, covering the full staging of the disease. This
Position Paper considers the strengths and limitations of the IWG research diagnostic criteria and proposes advances
to improve the diagnostic framework. On the basis of these refinements, the diagnosis of AD can be simplified,
requiring the presence of an appropriate clinical AD phenotype (typical or atypical) and a pathophysiological
biomarker consistent with the presence of Alzheimer’s pathology. We propose that downstream topographical
biomarkers of the disease, such as volumetric MRI and fluorodeoxyglucose PET, might better serve in the
measurement and monitoring of the course of disease. This paper also elaborates on the specific diagnostic criteria
for atypical forms of AD, for mixed AD, and for the preclinical states of AD.

Lancet Neurol 2014: 13: 614-29
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Alzheimer disease therapy—moving from
amyloid-p to tau

Ezio Giacobini and Gabriel Gold

Abstract | Disease-modifying treatments for Alzheimer disease (AD) have focused mainly on reducing levels
of amyloid-3 (AP) in the brain. Some compounds have achieved this goal, but none has produced clinically
meaningful results. Several methodological issues relating to clinical trials of these agents might explain this
failure; an additional consideration is that the amyloid cascade hypothesis—which places amyloid plaques
at the heart of AD pathogenesis—does not fully integrate a large body of data relevant to the emergence of
clinical AD. Importantly, amyloid deposition is not strongly correlated with cognition in multivariate analyses,
unlike hyperphosphorylated tau, neurofibrillary tangles, and synaptic and neuronal loss, which are closely
associated with memory deficits. Targeting tau pathology, therefore, might be more clinically effective than
AB-directed therapies. Furthermore, numerous immunization studies in animal models indicate that reduction
of intracellular levels of tau and phosphorylated tau is possible, and is associated with improved cognitive
performance. Several tau-related vaccines are in advanced preclinical stages and will soon enter clinical trials.
In this article, we present a critical analysis of the failure of Ap-directed therapies, discuss limitations of the
amyloid cascade hypothesis, and suggest the potential value of tau-targeted therapy for AD.
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EDITORIAL

B-Amyloidosis and neurodegeneration in

Alzheimer disease
Who's on first?
David S. Knoprﬂaﬂ, MD Neurology®™ 2014;82:1756-1757
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Long-term effects of amyloid,
hypometabolism, and atrophy on
neuropsychological functions

@

ABSTRACT

Objective: To assess how amyloid deposition, glucose hypometabolism, and cerebral atrophy
affect neuropsychological performance in patients with Alzheimer disease (AD) dementia, pa-
tients with mild cognitive impairment (MCI), and controls over time.

Methods: A total of 41 patients with AD dementia, 28 patients with MCI, and 19 controls under-
went [1*C]-Pittsburgh compound B (**C-PiB) and [*8F]-2-fluoro-2-deoxy-b-glucose (*8F-FDG)-PET
and MRI scans at baseline. We extracted global binding potential for **C-PiB, the number of
abnormal voxels for 18F-FDG, and gray matter volumes using SIENAX for MRI as measures of
amyloid, hypometabolism, and atrophy. In addition, repeat neuropsychological testing was per-
formed, including memory, attention, language, and executive tasks (mean follow-up 2.2 = 0.7
years). Cross-sectional and longitudinal relationships between imaging markers and cognition
were assessed using linear mixed models, including terms for the imaging markers, time, sex,
age, diagnosis, and interactions for imaging marker x time and imaging marker x time x
diagnosis.

Results: Linear mixed models showed that baseline hypometabolism and atrophy were associated
with poorer baseline performance on attention and executive functions (p < 0.05), whereas amyloid
was not related to baseline cognition. Hypometabolism and amyloid were strongly associated with
longitudinal decline in essentially all cognitive domains (Pinteraction < 0.05), whereas atrophy was
related specifically to future decline in Mini-Mental State Examination and memory (Pinteraction < 0.05).

Conclusion: Glucose hypometabolism and brain atrophy were associated with concurrent cogni-
tive function, whereas brain amyloid was not. Amyloid deposition and glucose hypometabolism
were predictors for decline of a wide variety of cognitive functions, while brain atrophy specifi-
cally predicted memory deterioration. Neurology® 2014;82:1768-1775
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Amyloid and APOE &4 interact to " % __

influence short-term decline in preclinical
Alzheimer disease

ABSTRACT

Objective: To examine whether g-amyloid (Ag) and APOE &4 status independently contribute or
interact to influence longitudinal cognitive decline in clinically normal older individuals (CN).

Methods: Data from 490 CNs were aggregated across 3 observational cohort studies (Harvard
Aging Brain Study, Alzheimer's Disease Neuroimaging Initiative, and Australian Imaging
Biomarkers and Lifestyle Study of Ageing; median age = 75.0 years, 255 female), and the
contributions of APOE &4 and AB on longitudinal change over a median of 1.49 years were
examined. Cognitive decline was assessed with the Mini-Mental State Examination (MMSE)
and Logical Memory (immediate and delayed recall scores).

Results: High Ap participants were more likely to be APOE ¢4+ than low AB participants. CNs who
were both high A and APOE 4+ showed greater decline in Logical Memory immediate recall (p <
0.087), Logical Memory delayed recall ([p < 0.024), and MMSE (p < 0.034) compared to all other
groups (low AB/APOE &4—, low AB/APOE e4+, and high AB/APOE :4—). No other pairwise con-
trast was significant for any cognitive measure.

Conclusions: Clinically normal individuals who are APOE ¢4+ and have high AB showed the high-
est cognitive decline. These results suggest that AR and APOE &4 are not redundant contributors
of decline in aging but rather interact to promote decline during the short follow-up period exam-
ined in this study. Longer follow-up periods will be essential to fully elucidate the influence of
Alzheimer disease risk factors on cognitive decline in aging. Neurology® 2014;82:1760-1767
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Il trattamento farmacologico
dei sintomi psicologici e
comportamentali

in corso di demenza:
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Tabella 2. Profilo di effetti avversi degli antipsicotici di comune utilizzo (tradotta e modificata da APA, 2004).

Aumento Aumento | Alterazione | Alterazione |Allungamento - : Effetti
EPS . - Ay Sedazione | Ipotensione | .- :° ..
prolattina | ponderale glicemia lipidi QTc P anticolinergici
Aloperidolo +++ +++ 0 0 0 + + 0 0
Perfenazina ++ ++ 0/+ +? +7? 0 + + 0
Aripiprazolo + 0 + +7 0 0 0 0 0
Asenapina + 0 + +? 0 0 + + 0
Clozapina? ob 0 +++ +++ = 0 +++ +++ +++
Risperidone +- +++ + ++ ++ 0 + +- 0
Olanzapina + + +++ +++ = 0 ++ - —+
Quetiapina ob 0 - - - 0 e - -
Ziprasidone ob + 0 0 0 - 0 0 0
0 = Nessun rischio o raramente causa di effetti avversi alle dosi terapeutiche.
+ = Effetti avversi lievi o occasionali alle dosi terapeutiche.
++ = Talora causa effetti avversi alle dosi terapeutiche. (®
+++ = Talora causa effetti avversi alle dosi terapeutiche. —y
? = Dati troppo limitati per valutare con affidabilita Grippo di ric
* Causa anche agranulocitosi, convulsioni, miocardite
P Possibile eccezione dell’acatisia

“Anche warning rispetto al possibile sviluppo di cataratta
4Anche casua di nausea e cefalea

CLAUDIO VAMPINI
PSICOGERIATRIA 2014; SUPPLEMENTO 1: 13-28
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