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ESC uropenn Heor ot At Ca s Care (2031 10,550.553 ORIGINAL SCIENTIFIC PAPER Table | Baseline characteristics shown for all patients and classified according to the occurrence of MACE within 30

E:J::ﬂ:f!ﬂiaﬂr:\'lsqnv[ielv doi:10.1093/ehjacc/naal08 days after surgery
. ) ) Overall No 30-day MACE 30-day MACE p-value
Incidence of major adverse cardiac events (n=2265; 100%) (n=1921; 84.8%) (n=344; 15.2%)
following non-cardiac surgery
N o . Age (years) 73 (68-79) 73 (68-79) 77 (70-82) <0.001
Lorraine Sazgary'’, Christian Puelacher @ "I, Giovanna Lurati Buse™,
Noemi Glarner', Andreas Lampart]. Daniel Bolliger], Luzius Steiner®, Sex, male 1281 (566) 1086 {56'7} 192 {55'8) 0.77
Lorenz Giirke®, Thomas Wolff', Edin Muiagic", Stefan Schaeren®, Didier Lardinois®, Medical higtor}(
) line Espinola’”, Christoph Kindler”, Angelika H Lercher®, ,
hvo Strebel’, Karin Wildi'™, Raka Hidvegi'. Johanna Gueckel!, Coronary artery disease 621 (27.4) 489 (25.5) 132 (384) <0.001
Christina Hollenstein', Tobias Breidthardt"?, Katharina Rentsch'®, Andreas Buser'", Prior myocardial infarction 303 (134) 230 (12.0) 73(21.2) <0.001
Danielle M. Gualandro™'?, and Christian Mueller ® '; for the BASEL-PMI ) )
Investigators’ Congestive heart failure 244 (109) 177(9.2) 67 (20.7) <0.001
Acrial fibrillation 340 (15.0) 251{13.1) 89 (25.9) <0.001
Valvular heart disease 249 (11.0) 180 (9.4) 69 (20.1) <0.001
. ; e Peripheral artery disease 385 (17.0) 298 (15.5) 87 (25.3) <0.001
i 17— =33 Prior stroke 210 (9.3) 173 (5.0) 37 (10.8) 0.31
§ - 7l Hypertension 1453 (64.2) 1209 (62.9) 244 (70.9) 0.005
i,, g g e Diabetes mellitus 521 (23.0) 410(21.3) 111(32.3) <0.001
: s ™ Chrenic kidney disease (CKD = IIl) 330 (14.6) 236 (12.3) 94 (27.3) <0.001
T i g SeRwa T i w- Active cancer 568 (25.1) 501 (26.1) 67 (19.5) 0.008
Figure | Cumulative incidence of MACE within 365 days of follow-up. Kaplan-Meier curves displaying the cumulative inddence of MACE within T}(FE Ofsurger}" <000‘|
Etein s sesg s s e mecstinmitest | [l Clective surgery 1492 (659) 1306 (68.0) 186 (54.13)
oo ik Urgent surgery (>24 h) 339 (15.0) 265(13.8) 74(21.5)
. . Emergency surgery (<24 h) 434 (19.2) 350(18.2) 84 (24.4)
Patients developing MACE were: Surgical speciality <0.001
-older, Orthopaedic 262 (11.6) 219 (11.4) 43 (125)
-more often had a history of cardiac disease, Trauma 417 (184) 338(17.6) 79 (230)
di I isk fact Spinal 355 (15.7) 309 (16.1) 46 (13.4)
-car IO.V3$.CU ar ”_s ac ors,. Thoracic 192 (8.5) 149 (7.8) 43 (12.5)
-chronic kidney disease, active cancer Urologic 358 (158) 07(17.0) 31(90)
-more often underwent emergency surgery. Vascular 279 (123) 220 (11.5) 59(17.2)
Visceral 316 (14.0) 286 (14.9) 30(87)
Moreover, the incidence of MACE Other 86(3.8) 73(38) 13(3.8)

differed according to surgical specialty.

Continuous variables are presented as medians (1stand 3rd quartile), categorical variables are presented as numbers (%). Continuous variables were compared with the Mann—
Whitney U test, and categorical variables with the Fisher's exact test.

CY¥DEPl Ahreenie Fidney dicasca anidamiasloaoy cedlabaratican MACE mainr advearea rardisar eaande



High-risk NCS
In patients >45 year, consider:
ECG, biomarkers®
(Chass 113

Functioral capacity® (Class lla) Functional capacity® (Class lla)
High-risk NCS High-risk NCS
Functional capacity” (Class lla) Functional capacity” (Class lla)

-
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Risk reduction Patient-related risk
(Surgery)

Low risk Moderate risk

High risk

Surgery-
related risk

Consider
postponing
or avoiding

Increased High

High risk

attention attention

Increased High
attention attention

I

CV risk reduction

Moderate risk Attention

Increased

Low risk Attention

attention
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2022 ESC Guidelines on cardiovascular
assessment and management of patients
undergoing non-cardiac surgery

Developed by the task force for cardiovascular assessment and
of i undergoing diac surgery of the
European Society of Cardiology (ESC)

Endorsed by the European Society of Anaesthesiology and
Intensive Care (ESAIC)

High surgical risk (>5%)

* Aortic and major vascular surgery

Carotid symptomatic (CAS)

.

Ducdenal-pancreatic surgery

(Patient)
@Eesc

Table 5 Surgical risk estimate according to type of surgery or intervention
Low surgical risk (<<1%) Intermediate surgical risk (1=5%)
* Breast TCaCNg APl (CER e R+ Adrenal resection
= Dental » Carotid symptomatic (CEA)
+ Endocrine: thyroid * Endovascular aortic aneurysm repair
* Eye * Head or neck surgery

o leamienl s * Intraperitoneal: splenectomy, hiatal hernia

* Orthopaedic minor (meniscectomy)

.

.

.

repair, cholecystectomy
RaRaiaas

* Liver resection, bile duct surgery

.

Oesophagectomy

.

Open lower limb revascularization for acute limb

Superficial surgery

Urological miner: (transurethral resection spine surgery)

Neurological or orthopaedic majer (hip and

ischaemia or amputation

.

Pneumonectomy (VATS or open surgery)

of the prostate)
VATS minor lung resection

* Renal transplants

* Urological or gynaecological: major

.

Pulmonary or liver transplant

.

Repair of perforated bowel

© ESC 2022

* Tofal cystectomy

CAS, carotid artery stenting CEA, carctid endarterectomy; CV, cardiovascular; MI, myocardial infarction; VATS, video-assisted thoradic surgery.

Surgical risk estimate is a broad approximation of 30 day risk of CV death, Ml, and stroke that takes into account only the specific surgical intervention, without considering the patient's
comorbidities.

Adapted from data in Glance et al, Muller et al, Bendixen et al, and Falcoz et al. "8 %
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2022 ESC Guidelines on cardiovascular
assessment and management of patients
undergoing non-cardiac surgery

Developed by the task force for cardiovascular assessment and
management of patients undergoing non-cardiac surgery of the
European Society of Cardiology (ESC)

Endorsed by the European Society of Anaesthesiology and
Intensive Care (ESAIC)

Recommendations in 2022 version

In patients who have known CVD or CV risk factors (including age
=65 years), or symptoms or signs suggestive of CVD it is
recommended to obtain a pre-operative 12-lead ECG before
intermediate- or high-risk NCS.

In patients who have known CVD, CV risk factors (including age

=65 years), or symptoms suggestive of CVD, it is recommended to
measure hs-cTn T or hs-cTn | before intermediate- and high-risk
MCS, and at 24 h and 48 h afterwards.

In patients who have known CVD, CV risk factors (including age
=65 years), or symptoms suggestive of CVD, it should be
considered to measure BMP or NT-proBNP before intermediate-
and high-risk NCS.

In low-risk patients undergoing low- and intermediate-risk NCS, it
is not recommended to routinely obtain pre-operative ECG,
hs-cTn T/, or BNP/NT-proBMP concentrations.

Class

lla
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What is new

ESC GUIDELINES

@ssc .

2022 ESC Guidelines on cardiovascular
assessment and management of patients
undergoing non-cardiac surgery

Developed by the task force for cardiovascular assessment and
management of patients undergoing non-cardiac surgery of the
European Society of Cardiology (ESC)

Endorsed by the European Society of Anaesthesiology and
Intensive Care (ESAIC)

Recommendations for pre-operative assessment of frailty
and functional capacity

Recommendations Class® Level®

In patients aged =70 years and scheduled to
undergo intermediate- or high-risk NCS, frailty
screening should be considered using a validated
screening tool 84879031

Adjusting risk assessments according to
self-reported ability to climb two flights of stairs lla B
should be considered in patients referred for

intermediate- or high-risk NCs.”*

@ESC

Table 3 New concepts and sections in the current
guidelines
A new flowchart for general assessment of patients before NCS.

A new section on pre-operative assessment of patients with newly

detected murmurs, dyspnoea, cedema, or angina.

A new section on the patient perspective.

A new section on assessment of frailty.

A revised and expanded focus on use of biomarkers in NCS

A revised and expanded section on peri-operative management of
antiplatelet therapy.

A revised and expanded section on peri-operative management of
oral anticoagulants.

A new section on peri-operative thromboprophylaxis.

A dedicated section on patient blood management.

A new section on management of cardiovascular risk in patients with
cancer undergoing NCS.

A small section on NCS in patients with recent COVID-19.

A new section on diagnosis and management of post-operative

complications during NCS.



ESC GUIDELINES

3 pee—

European Society ol ory 10 1093w
Cardciogy

2022 ESC Guidelines on cardiovascular
assessment and management of patients

Developed by the task force for cardiovascular assessment and
management of patients undergoing non-cardiac surgery of the
European Society of Cardiology (ESC)

Endorsed by the European Society of Anaesthesiology and
Intensive Care (ESAIC)

2.1. Risk scores
2.1.1. Frailty

Table S2 The Frail phenotype

Frail phenotype criteria

Weakness
Slowness

Low level of physical activity

Exhaustion; poor endurance
Weight loss

BMI, body mass index.
Adapted from Fried et al® Table 3 The Mini-Cog®

Instructions for Administration and Scoring

Step 1: Three word registration

Measurement

Grip strength: lowest 20% (by sex, BMI)
Walking time/15 feet: slowest 20% (by sex, height)
Kealfweek: lowest 20%
Males: 383 keal/week
Females: 270 kealiweek
‘Exhaustion’ (self-report)

=10 |b lost unintentionally in previous year

Look directly at person and say, ‘Please listen carefully. | am going to say three words that | want you to repeat back to me now and try to remember. The words are

[select a list of words from the versions befow]. Please say them for me now”. If the person is unable to repeat the words after three attempts, move on to Step 2

Clinical frailty scale

dunng the day

severe frailty months)

(within ~6 months)

People who are robust, active, energetic, and motivated.
» They tend to exercise regularly and are among the fittest for their age
.
@_ People who have ve disease symptoms but are less fit than category |. Banana Leader Village
Often, they exercise or are very activ . e seasonally G Season Kitchen
People whose 1 v v trolled, even if occasionally
Managing well
symptomatic, but often are not regularly active beyond routine walking
Previously 'vulnerable', this category marks early transition from complete
Living with very’ |r\degmd=nce While not depen: on others for daily help, often sympt
milld frailty vities. A common complaint s being 'slowed up' and/or being tired 3 min.

Peaple who ofun hae vident slowing, and need help with high orde

»
Living with s of daily livi (ﬁmn(z; transportation, heavy housework).
mild frallty

Typi(ally mild raiky proyesslvely impairs shopping and walking outside alone,
meal preparation, medications, and begins to restrict light housework Word list version:

'Y — People who need help with all outside activities and with kee
o NG e, they ofcen have problems with stairs, necd help with &
RESEEISEIEY mighe need minimal ssiscance (cuing, standby) with dressing
. Completely dependent for personal care, from whatever causa (physical or
ﬁ o SAGLAMGIII <o¢ricive). Even 5o, they soam stable and not a¢ high risk of dying (wichin ~6

Completely dependent for personal care, from whatever cause (physical or
cognitive). Even 5o, they seem stable and not at high risk of dying

Appfoxhlng the end ofie.This cxeegory apglles w© people wvm ali
(Many :ermmally il people can still exercise until very dme 0 death)

(clock drawing).

recommended.

Version 1 Version 2 Version 3

Chair Table Baby
Step 2: Clock drawing

Step 3: Three words recall

the person’s answers below.

Person’s answers:

hing, and Scoring
Word recall: (0-3 ponts)
Clock drawing: {0 or 2 paints)
Total score: (0-5 points)

@Eesc

The following and other word lists have been used in one or mare clinical studies.” * For repeated administrations, use of an alternative word list is

Version 4 Version 5 Version 6
River Captain Daughter
Nation Garden Heaven
Finger Picture Mountain

Say: ‘Next, | want you to drow a clock for me. First, put in ail of the numbers where they go." When that is completed, say: ‘Now, se the hands to 10 past 11 Use the
pre-printed circle (see next page) for this exercise. Repeat instructions as needed as this is not a memory test. Move to Step 3 if the clock is not complete within

Ask the person ta recall the three words you stated in Step 1. Say: ‘What were the three words | asked you to remember?* Record the ward list versicn number and

1 paint for each word spontaneously recalled without cuging.
Normal clock =2 points. A normal clock has all numbers placed in the
correct sequence and approximately correct position (e.g. 12,3, 6, and
9 are in anchor positions) with no missing or duplicate numbers. Hands
are pointing to the 11 and 2 (11:10). Hand length is not scored. Inability
or refusal to draw a clack (abnormal) = 0 points.

Total score =word recall score + clock drawing score.

A cut point of <3 on the Mini-Cog™ has been validated for dementia
screening, but many individuals with clinically meaningful cognitive
impairment will score higher. When greater sensitivity is desired, a cut
point of <4is recommended, as it may indicate a need for further
evaluation of cognitive status.

@ESC



CONSENSUS DOCUMENT

Patient care

Cardiovascular diseases, prevention, and
management of complications in older adults
and frail patients treated for elective or
post-traumatic hip orthopaedic interventions: a
clinical consensus statement of the ESC Council
for Cardiology Practice (CCP), the European
Association of Preventive Cardiology (EAPC),
the Association for Acute CardioVascular Care
(ACVC), the Association of Cardiovascular
Nursing & Allied Professions of the ESC
(ACNAP), the ESC Working Group on Aortaand
Peripheral Vascular Diseases (WG APVD), and
the ESC Working Group on Thrombosis (WG T)

Luigina Guasti © "#%, Stefano Fumagalli ® */, Jonathan Afilalo ® ***,
Tobias Geisler®, Ana Abreu @7, Marco Ambrosetti®, Sofie Gevaert ©°,
Ruxandra Christodorescu'®, Dimitri Richter'", Victor Aboyans @ '%,
Lucie Chastaingt'?, Michela Barisone'?, Paolo Severgnini'®,

Riccardo Asteggiano ® ™%, and Marc Ferrini 0 '7

rors favouring falls Orthopaedic surgery complications

Hyp?tension ) Ag? Hadrt fallive Delir.ium
Aortic stenosis Frailty Pulmonary embolism Sepsis
Arrhythmias Dementl.a ) Atrial Fibrillation Renal'falluro
Aneﬂop?thy Sensory impairment Myocardial ischemia Bleedlvng
Heart failure  Drugs Anemia

-alls anc

> = if:zﬁ

Prevention of
peri-operative complications

=

@ESC

Early de-frailing

Nutrition, Exercise, Cognitive support
Cardiovascular prevention
Prevention of new falls
Care-givers/digital health technology

f

-



Fattori predisponenti cadute

@ESC

syncope medical conditions
orthostatic hypotension C;? | (Parkinson)
N ) Neax f / | medical conditions
(" | (cancer)
frailty and sarcopenia E medical conditions
r' (fever, dehidration)
arrhythmias ave a

—_——— : ’J »

T * ‘ J

WAL

diabetes

chronic heart failure

ﬁ |arteriogglby -
visual impairment
1! | aortic stenosis | |drugs dementia | | acoustic impairment

AT @

P9




Fragilita, cadute e fratture, complicanze cardiovascolari, patologie piu @ESC
prevalenti/incidenti nei pz anziani, aumentato rischio, sindromi geriatriche

latrogenic :
9 5 > Renal failure 2
complication J |
Aortic stenosis @

Diabetes . DA S ‘
y Hypotension / ‘
|

| Arteriopathy

X

4/

Thromboembolic
diseases

Visual deficits
Vestibular dysfunction

Medical o

conditions/ / S/
Dehydration .

drugs




European Journal of Preventive Cardiology (2025 00, 113 CONSENSUS DOCUMENT
1Y hepsidoony 10 1093icurpe/zwndO10 Patient care

Cardiovascular diseases, prevention, and
management of complications in older adults
and frail patients treated for elective or
post-traumatic hip orthopaedic interventions: a
clinical consensus statement of the ESC Council
for Cardiology Practice (CCP), the European
Association of Preventive Cardiology (EAPC),
the Association for Acute CardioVascular Care
(ACVC), the Association of Cardiovascular
Nursing & Allied Professions of the ESC
(ACNAP), the ESC Working Group on Aortaand
Peripheral Vascular Diseases (WG APVD), and
the ESC Working Group on Thrombosis (WG T)

Luigina Guasti ® "+, Stefano Fumagalli ® ', Jonathan Afilalo ® ***,
Tobias Geisler®, Ana Abreu ©7, Marco Ambrosetti’®, Sofie Gevaert ©°,
Ruxandra Christodorescu'®, Dimitri Richter'", Victor Aboyans ® 2,
Lucie Chastaingt'?, Michela Barisone'*, Paolo Severgnini'®,

Riccardo Asteggiano ® ', and Marc Ferrini © 7

Eur ) Prev Cardiol 2025  Focus on CVD |::>

Box 1 Clinical consensus
statement—Check list before surgery

e [s a cardiovascular disease the cause of fall leading to a hip frac-
ture? If so, does it need to be resolved urgently and/or to be
closely monitored after surgery?

o Consider specific issues in patients with known cardiovascular
disease.

e peri-operative management of antithrombotic drugs—short
interruption of some cardiovascular drugs (e.g. diuretics,
RAAS inhibitors, SGLT?2 inhibitors).

o fluid management in heart failure patients.

¢ identify the potential need for cardiovascular postoperative
follow-up or monitoring.

e pre- and postoperative management plan for cardiovascular
diseases.

e preventive measures and optimization of guideline recom-

| |
| L e Y L 5 N A

Consider evaluation for frailty.

Consider evaluation for risk of delirium.

Is it possible to target frailty for treatment before intervention
and /or schedule interventions soon after surgery?




Rohold CK. Eur J Trauma Emerg Surg 2022

Causes of death among 93.637 hip fracture patients— data based
on the Danish National Registry of causes of death

%

10

dead within 30-days after suffering a hip fracture

<50 50-60 90-100 =100

B Fracture related diagnosis

@ESC

B Cardiovascular disease
M Pneumonia

Pulmonary disease, unspecified

B Other non specified disease Over the 70 y of age

® Cancer the most frequent causes
M Frailty of death were CVD and

m Infection (except pneumonia) Pheumonia apart from
fracture-related diagnosis
(which becomes the most
frequently registered cause of
death due to the outline of the
death certificates)

B Gastrointestinal disease
W Stroke
B Thromboembolic disease
B Dementia
N Kidney disease
1 Hepatic disease
Diabetes
Alcohol abuse

Age groups o



Holvik K, BMC Geriatrics 2023

Cause-specific excess mortality after hip
fracture: the Norwegian Epidemiologic
Osteoporosis Studies (NOREPOS)

- Of 146,132 Norwegians with a first hip
fracture, a total of 35,498 (24.3%) died
within one year

- hazard specific one-year relative
mortality in hip fracture patients vs.
population controls ranged from 1.5 for
circulatory diseases to 2.5 for diseases of
the nervous system in women, and
correspondingly, from 2.4 to 5.3 in men.

The excess CVD mortality lasts troughout
the year following hip fracture

w w S S wn ()]
o o0 o o (<) o
\
\

Mortality risk (%)
[ ]
(4]

30 days 3 months 6 months 1 year
Time after hip fracture

@ESC

Cause of death category

R

external
circulatory
neoplasms
respiratory
mental/behavioral
nervous system
other

®*e0 004



Chang W, Intern J Surgery, 2018

Preventable risk factors of mortality after hip fracture surgery: Systematic @ ESC

review and meta-analysis

6 studies involving 14 297 pts 5 studies with 4770 pts examined the

considered the presence of relationship between the time to surgery and
cardiovascular disease mortality after hip fracture

Study % Study %

D - . . _ OR (5% C) Weig 0 OR (95% C1) Weight
Batients with vs without CVD (P = 0.012) time >2 days vs <2 days (P = 0.013)

Wu (2016) ; 0.79(0.17,375) 043 (A).>2days/<2days

Muraki (2008) —_— 1010009, 147) — Muhammad (2013) 219(1.00,482) 4224
Muraki (2008) —_—r— 1.14 (0.7, 1.69) 6.60 Bilsel (2013) 0.95(0.26,3.43) 15.95
Muraki (2006) [ S — 0.67 (0.30, 1.49) 161 Li (2013) 216(0.98,4.78) “1.81
Kl (2016) —-— 1.11(052.237) 179 Subtotal (-squared = 0.0%, p = 0.509) S il 191(1.14,3.18) 100.00
Kilci (2016) 1.85(0.66,5.18) 098 time >1 day vs <1 day (P = 0.136)

Kilci (2016) 161(0.50,5.21) 075 (B)>1dayl<1day

Luise (2008) —_— o naTE P Patrocinio (2015) —_— 156 (0.84,289) 2214
Muhammad (2013) _,__,_ 0.92 (0.45. 1.91) 197 Andrew (2014) —— 1.17(0.84, 1.62) 7786
i i SR - Sublotal (-squared = 0.0%, p = 0.415) -:<> 1.25(0.93, 1.66) 100.00
Overall (-squared = 0.0%, p = 0.787) O 1.14(1.03, 1.26) 100.00

482

166 503 208

=X



Luo Y. International Orthopaedics 2021

Risk of post-operative cardiovascular event in elderly patients
with pre-existing cardiovascular disease who are undergoing hip
fracture surgery

Risk of post-operative CVD events in patients with and
without pre-existing CVD in the matched cohort

Patients with pre-existing CVD Patients without pre-existing CVD Crude OR (95%  Adjusted OR (95%
I cnt
n No. of events Risk per 1000 n No. of events Risk per 1000 ) )
persons persons
Primary endpoint
Post-operative 858 40 46.6(33.5-62.9) 858 14 16.3(8.9-27.2) 2.857 (1.554— 2.850 (1.138-7.139)
cardiovascular 5.251)
events”
Secondary endpoints
Overall car- 858 107 124.7 (102.6— 858 30 35.0(23.7-49.5) 3750 (2.472- 3.679 (2.115-6.399)
diovascular 146.8) 5.690)
system-related
events®
Stroke 858 32 37.3(256-52.2) 858 8 0.3 (40-18.3) 4.000 (1.843— 5.618 (1.386-19.271)
8.680)
Myocardial 858 6 7.0(1.4-12.6) 858 4 4.7 (1.3-11.9) 1.500 (0.423-
Infraction 5.315)

CVD, cardiovascular diseases; OR, odds ratio; CI, confidence interval

"Post-operative cardiovascular events, including post-operative myocardial infarction, stroke, and cardiovascular-related death

#Overall cardiovascular system-related events, including post-operative pulmonary embolism, angina pectoris, myocardial infarction, heart fail-
ure, arrhyrhmia, stroke and cardiovascular-related death

“Adjusted factors: age, body mass index, time from fracture to surgery, and comorbidities including type 2 diabetes, hypertension, chronic
obstructive pulmonary disease, stroke sequelae, dementia, tumour, and the Charlson Comorbidity Index

Recurrent cases and new cases for po@:Ee&ﬁive
arrhythmia, stroke, heart failure, and Ml

arrhythmia+
stroke
heart failure-

myocardial infarction

38(55.1%) 31(44.9%)

19(47.5%) 21(52.5%)

B recurrent cases

5
21(87.5%) incident cases

3(12.5%)

6(60.0%) 4(40.0%)

& d O S e

Cases in pts with history of any pre-existing CVD

arrhythmia-
stroke-
heart failure-

myocardial infarction-

15(21.7%) 54(78.3%)

8(20.0%) 32(80.0%)

=% with pre-existing CVD

5(20.8%) 19(79.2%)

== without pre-existing CVD

4(40.0%) }: 5 6(60.0%)

&

T T T T T

I I

Pre-existing CVD was a great risk factor for developing postoperative CV events
Nearly 80% of patients who experienced post-operative CV events had at least one pre-existing CVD



Yan Ma, Frontiers in Medicine , 2022

Effects of Frailty on Outcomes
Following Surgery Among Patients
With Hip Fractures: A Systematic
Review and Meta-Analysis

i)the study was a cohort study;

ii) patients with hip fractures in adults (age>18Y);
iii) patients were assessed for frailty;

iv) studies must report at least one of the
following outcomes: mortality or postoperative
complications or 30 days readmission.

Search: “frailty” OR “frail.”

(
(
(
(

12 retrospective cohort studies
7 prospective cohort studies
Total: 62,132 patients (16,789 frail)

frailty was associated with:
in-hospital mortality
30-day mortality

one-year mortality

 In-hospital mortality

frail

unfrail

Risk Ratio Risk Ratio

or Subgrou Events _ Total Events Total Weight M-.H, Fixed, 95% C| M.H, Fixed, 95% CI
chan 2018 18 279 1 " 0.7% 458(062,33.74) B
Krishnan 2014 2 122 0 56 0.3% 19.93[1.23,323.20
Narula 2020 " 338 0 80 0.3% 5.50(0.33,92.29] —
Shimizu 2021 464 11431 346 24761 89.7% 2,90 (2.53,3.33) 53]
Thome 2021 54 822 16 477 83% 1.96[1.13,3.38] I
Wilson 2019 10 117 3 260 0.8% 7.41[2.08,26.42)
Total (95% CI) 13109 25705 100.0% 2.93[2.56, 3.34] ]
Total events 578 366
Heterogeneity: Chi*= 6.34, df= § (P = 0.27); F=21% e " 7 550,
Test for overall effect Z=15.90 SP < 0.00001) 0 OOFavours [exp»grlmemalj Favours?control] 000
s 30-day mortality
frail unfrail Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M.H, Random, 95% ClI M-H, Random, 95% CI
Chen 2019 1 55 0 77 26% 4.18(0.17,100.70] T
Gleason 2017 4 73 0 20 3.0% 3.65(0.20,65.70) N
Jorissen 2020 119 1183 102 1307 28.2% 1.29(1.00, 1.66) -
Krishnan 2014 13 122 0 56 32% 1251(0.76,206.82) S T -
Narula 2020 33 338 1 80 59% 7.81[1.08, 56.26) i = o .
Shin 2016 21 3180 4 5265 136% 8.69 (2,99, 25.30] e
Thorne 2021 237 822 58 477 281% 2.33(1.79,3.03) -
Winters 2018 20 180 5 17 154% 292(1.13,7.57) —
Total (95% CI) 5933 7408 100.0% 2.85[1.67, 4.85] <>
Total events 448 171
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FIGURE 2 | Forest plots of frailty and postoperative mortality of hip fractures. (A) in-hospital mortality (B) 30-day mortality (C) one-year mortality.
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Box 2 Clinical consensus
statement—focus on frailty in the acute
phase of hip surgery

¢ When common tests to evaluate frailty cannot be used in hip

surgery patients, advised alternatives are:

o handgrip stren&h measured using a portable dynamometer,
¢ muscle mass measured using the clinical CT_images, and

e a gradation of self-reported disability and vitality as measured
by the Clinical Frailty Scale.

It is advisable to screen for cognitive function, social support,

mood, and nutrition using questionnaires and biomarkers such

as haemoglobin and albumin and to use the Nottingham Hip

Fracture Score which includes various frailty domains.

‘De-frailing’ multifaceted interventions focused on prehabilitation
(when feasible) or early mobilization, protein-rich oral nutritional
supplementation, cognitive stimulation, and polypharmacy recon-
ciliation may be implemented before elective procedures, during
the index hospitalization, or soon after surgery.

ESC
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Increasing degrees of frailty

<€

The frailty trajectory from good health to end-of-life @ EsC

threatening health insult
STRESSOR

Good health

Frailty is at least in part reversible

(spontaneous healing, resolution of
acute diseases, correct treatment of
chronic diseases )

End of life line Frailty can be actively reverted. End of life

GENERAL MANAGEMENT OF FRAILTY and
ACTIVE DEFRAILING: multifaceted approach:
nutrition, mobility, cognitive support




CONSENSUS DOCUMENT

Patient care

Cardiovascular diseases, prevention, and
management of complications in older adults
and frail patients treated for elective or
post-traumatic hip orthopaedic interventions: a
clinical consensus statement of the ESC Council
for Cardiology Practice (CCP), the European
Association of Preventive Cardiology (EAPC),
the Association for Acute CardioVascular Care
(ACVC), the Association of Cardiovascular
Nursing & Allied Professions of the ESC
(ACNAP), the ESC Working Group on Aortaand
Peripheral Vascular Diseases (WG APVD), and
the ESC Working Group on Thrombosis (WG T)

Luigina Guasti © "#, Stefano Fumagalli ® */, Jonathan Afilalo ® ***,
Tobias Geisler®, Ana Abreu ©7, Marco Ambrosetti’®, Sofie Gevaert ©°,
Ruxandra Christodorescu'®, Dimitri Richter'", Victor Aboyans ® 2,
Lucie Chastaingt'?, Michela Barisone'*, Paolo Severgnini'®,

Riccardo Asteggiano ® "', and Marc Ferrini ® 7

Eur J Prev Cardiol 2025

Box 3 Clinical consensus
statement
Main concerns in the peri-operative phase

e Conditions of the skin and musculoskeletal system before and
during surgery

. Haintcnancc of hydration with avoidance of hypovolemia and
hypotension to prevent kidney damage

o Careful monitoring of fluid intake to avoid hypervolaemia and
keep a neutral fluid balance

¢ Avoidance of nephrotoxic drugs or combinations of drugs with
high risk of nephrotoxicity

e Monitoring of body temperature with active heating of the pa-
tient when indicated

e Careful monitoring of Haemoglobin with consideration of
transfusion for Haemoglobin <8 g/dL

e Optimal pain control with individualized multimodal prevention
and treatment of pain

e Regular 5pO; and respiratory rate assessments with arterial
blood gas analysis when percutaneous oximetry is not possible.

Main concerns in the immediate post-operative period

¢ Daily assessment of caloric intake with full enteral nutrition
started as soon as possible.

¢ Prevention and management of postoperative delirium (see
Table 1).

e LUse of pulmonary expansion technigues, such as respiratory phy-
siokinesis exercises, incentive spirametry or, when indicated, non-
invasive ventilation in case of high risk of pulmonary complications.

¢ Proper antithrombotic prophylaxis.

@ESC

Box 4 Clinical consensus
statement—main messages on
anti-thrombotic management

Unnecessary delay for time sensitive hip surgery should be
avoided and ongoing treatments with antiplatelet agents should
not delay surgery.

Defer elective hip surgery to 1 month after elective percutan-
eous coronary intervention and 3 months after acute coronary
syndrome to safely interrupt P2Y12 inhibitor treatment.
Continue peri-operative single antiplatelet therapy in patients
with prior percutaneous coronary intervention without exces-
sive peri-operative bleeding risk.

Interrupt NOAC treatment depending on NOAC type and re-
nal function according to general guidelines.

Interdisciplinary judgement (ie. surgeons and cardiologist)
about peri-operative interruption and post-operative continu-
ation of antithrombatic therapy in patients at high risk of bleed-
ing and/or high risk for thrombotic events,
Thromboprophylaxis with NOACs or low molecular weight
heparin according to risk up to 35 days.

Careful prescription of post-operative venous thromboembol-
ism prophylaxis, as early as possible, post-operative mobilization
and short hospitalization are essential in limiting the risk.




Acute phase care challenges:

pre-existing CVD, new onset CV and non CV complications, geriatric syndromes

m—) [ . itimorbidity

0

new onset of cardiovascular complications

@ESC

sudden worsening of a pre-existing
heart diseases (heart failure,
myocardial ischemia, ...)

”~

challenges to circulating fluids (favouring
myocardial ischemia, stroke, kidney injury)
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focus on iatrogenic complications
(nephrotox, polypharmacy, skin and
muscle care, pain and SpO2 control)

'\

indirect challenge to the circulating fluids
(loss of blood with severe anaemia,
complex blood transfusion management)

\\ JA

Delirium, sepsis

avoid cardiovascular complications

TOGETHER WITH

ESC Congress World Congress
2025 Madrid  of Cardiology

avoid geriatric syndromes

W

rehabilitation

W

POSITIVE RECOVERY

N

hemodynamic problems associated to
pulmonary embolism or infections




Table2 Components of multidisciplinary rehabilitation following hip surgery in patlents with frailty and/or at high risk
for cardiovascular diseases or with cardiovascular diseases (adapted from Aktaa et al.'*")

Component

Patient assessment

Physical activity counselling

Exercise training prescription

Diet/nutritional counselling

Weight control management

Psychosocial management
Lipid management
Blood pressure monitoring

Medication Adherence

Suggested intervention

Cardiovascular risk or disease clinical evaluation

Multidimensional Geriatric Assessment including evaluation of comorbidities, psycho-cognitive deterioration,
physical function, functional capacity, nutritional status, sarcopenia, frailty, disability, social deprivation

Counselling for individual activities (and degree of supervision by the caregiver) to prevent or limit disabilities
Counselling for visual and hearing impairments, comorbidities, physical limitations, and cognitive status influencing
the individual program

Multi-component tailored exercise prescriptions designed on existing comorbidities, frailty, nutritional and cognitive
conditions and on the physical capacity and activity limitation {mainly based on grade of recovery after hip surgery)
See Supplementary material online, Table 1: Detailed Exercise Prescription

Expected outcomes: improving physical capacity and quality of life; reducing disability, frailty level, institutionalization
Mutritional supplementation (high quality proteins) to be combined with strength and endurance exercise

Efforts need to be done to improve sarcopenia rather than reduce body mass index, especially in patients at higher
risk of cardiac cachexia

Transition of care to long-term geriatric centres should be evaluated and managed individually

It is advisable to identify individual benefit from lipid lowering medication

Decision to treat hypertension must consider the patient’s clinical status, polypharmacy, and frailty.

Confirm adherence and adjust dosage, if necessary, of medication for cardiovascular risk factors and cardiovascular

disease, pain drugs, anticoagulants and others




- management of CVD
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