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Abstract
Frailty syndrome (FS) is one of the most important variables that have a proven impact on the increased risk 
of morbidity and mortality in cardiac surgery. However, FS assessment is not routinely incorporated into daily 
clinical practice or included in commonly used risk assessment models. The inclusion of FS in perioperative 
risk prediction models in cardiac surgery would not only allow for a more accurate assessment but could 
also assist in the selection of an appropriate treatment strategy while favoring the appropriate use of clinical 
resources. The identification of FS in the qualification process must not be seen as an absolute contraindica-
tion to cardiac surgery but as an opportunity to adequately prepare the patient for the procedure. However, 
the literature is heterogeneous in terms of the selection of an appropriate tool for identifying FS. Selected tools 
commonly used in the assessment of FS in patients with cardiovascular disease, including those of greatest 
relevance in cardiac surgery, are presented in this editorial.
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Introduction

Cardiac surgery is currently facing a preponderance 
of older adult patients with coexisting frailty syndrome 
(FS), which poses significant clinical, social and eco-
nomic challenges.1 Worldwide, there has been a  de-
terioration in the clinical profile of patients qualified 
for cardiac surgery. Indeed, patients are characterized 
by higher than before perioperative risk and more co-
morbidities, with the average duration of surgery and 
stay in the postoperative ward increasing.2 The quali-
fication and perioperative risk stratification should 
consider all variables that will determine treatment 
outcomes in the short and long term. Frailty syndrome 
is one of the most important variables that have a proven 
impact on the increased risk of morbidity and mortal-
ity in cardiac surgery.3,4 However, FS assessment is not 
routinely incorporated into everyday clinical practice 
or included in commonly used risk assessment models, 
such as The European System for Cardiac Operative Risk 
Evaluation II (EuroSCORE II) or The Society of Thoracic 
Surgeons (STS) risk score. In clinical decision-making, 
frailty is still assessed using unstandardized methods, 
either at the bedside (e.g., foot-of-the-bed assessment) 
or by using the so-called “eyeball test”.5 However, these 
rapid and subjective assessment methods are not reli-
able for assessing frailty.6 There is  still no consensus 
on  a  specific multidimensional tool for assessing FS 
in cardiac surgery that has a high-risk predictive value. 
Incorporating FS into perioperative risk prediction mod-
els in cardiac surgery would allow for a more accurate 
assessment and help select an appropriate treatment 
strategy while promoting the appropriate use of clinical 
resources. Importantly, these risk scales can aid during 
Heart Team discussions to ensure balanced multidisci-
plinary decision-making in cardiac surgery, especially 
in line with the patient’s goals and values. The overarch-
ing goals of cardiac surgery management should always 
be patient-centered. Cardiac surgery is designed to alle-
viate symptoms of disease and improve patient survival. 
The identification of FS in the qualification process must 
not be seen as an absolute contraindication for cardiac 
surgery, but rather an opportunity to adequately prepare 
the patient for this procedure. Given the high impor-
tance of FS in cardiac surgery, it is important to continue 
research efforts aimed at improving models that predict 
perioperative risk, as well as to implement routine as-
sessment of FS during the qualification process. The lit-
erature, however, is heterogeneous in terms of choos-
ing an appropriate tool for identifying FS. This is due 
to the development and availability of multiple research 
tools, as well as  the existence of different approaches 
to operationalizing frailty. Broadly speaking, there are 
unidimensional tools for assessing frailty, most often 
physical frailty, and multidimensional tools that assess 
frailty in both physical and psychosocial aspects.

Commonly used assessment tools

A selection of commonly used tools for assessing FS 
in patients with cardiovascular disease, including those 
of greatest relevance in cardiac surgery, are described below.

The 5-meter gait speed is often used in research studies 
of cardiac surgery as a tool that reliably predicts the risk 
of  perioperative complications. Walking a  distance 
of 5 m in ≥6 s is considered a slow gait speed.10 Many re-
searchers recognize the superiority of this test over oth-
ers in predicting perioperative complications in cardiac 
surgery.7

The frailty phenotype consists of 5 criteria to identify 
frailty, including weight loss, feelings of exhaustion, de-
creased physical activity, slowed gait speed, and weakened 
handgrip strength. Frailty is diagnosed when a minimum 
of 3 criteria are met, whilst meeting from 1 to 2 criteria 
indicates pre-frailty, a condition predisposing to frailty.8

The  frailty index was developed from the Canadian 
Study of Health and Aging. It assesses the accumulation 
of deficits such as decreased mobility, cognitive impair-
ment, reduced energy and functional capacity, worse 
mood, lack of social support, unintentional weight loss, 
and loss of appetite, among others.9,10

The Clinical Frailty Scale involves clinically assessing 
patients and classifying them into one of 9 states, where 
No. 1 means that the patient is very fit, and No. 9 means 
that the patient is terminally ill and has a life expectancy 
of less than 6 months. Each score on the scale corresponds 
to a written description of frailty that is supplemented 
by a corresponding graphic to support the frailty classifi-
cation. A score ≥5 indicates frailty.10

The Tilburg Frailty Indicator is a multidimensional as-
sessment tool for FS. It consists of 25 questions and pro-
vides data on general frailty, as well as frailty in terms 
of physical, mental and societal domains. Frailty is recog-
nized with a score ≥5 points.11–13

The Groningen Frailty Indicator is a multidimensional 
tool composed of 15 items that include physical, cogni-
tive, social, and psychological factors. Scores range from 
a minimum score (0 points) to a score ≥4 points, which 
indicates frailty.14

The simple frailty questionnaire (FRAIL) scale consists 
of 5 items that address subjective feelings of fatigue, dif-
ficulty walking 10 steps without resting, difficulty walking 
several hundred meters, chronic disease, comorbidities, 
and unintentional weight loss. Frailty is identified when 
from 3 to 5 elements are reported, whilst pre-frailty is di-
agnosed when 1 to 2 elements are reported.15

The Edmonton Frail Scale takes into account the as-
sessment of cognitive function, general health, functional 
independence, social support, medication intake, nutri-
tional status, mood, incontinence, and functional capacity. 
The scores range from 0 (no frailty) to 17 (severe frailty).16

The Essential Frailty Toolset predicts the annual risk 
of death in patients scheduled for either transcatheter 
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or surgical aortic valve surgery. The tool assesses preop-
erative anemia, hypoalbuminemia, 5 repetitions of stand-
ing up from a chair to a standing position without the use 
of arms, and cognitive impairment. A score of 5 indicates 
a high risk of 1-year mortality (65% for transcatheter and 
50% for surgical), whilst a score of 0–1 indicates a risk 
of 1-year mortality of 6% for transcatheter and 3% for sur-
gical intervention.17

Comprehensive assessment of frailty was introduced 
as a more precise preoperative assessment of frailty in el-
derly cardiac surgery patients. This assessment includes el-
ements specific to the frailty phenotype and clinical frailty 
assessment. In addition, it assesses performance in basic 
and complex activities of daily living, balance and physi-
cal fitness. It also includes the results of laboratory tests 
(albumin, creatinine, natriuretic peptide) and takes into 
account the functional status of the respiratory system.18

Frailty Predicts Death One Year after Elective Car-
diac Surgery Test (FORECAST) is a simplified version 
of  the comprehensive assessment of  frailty, consisting 
of 5 items with the highest predictive value. Tests involve 
sitting down and getting up from a chair, patient-declared 
feelings of  weakness within 2  weeks, climbing stairs, 

assessment using the Clinical Frailty Scale, and serum 
creatinine level. This assessment has shown promising re-
sults in predicting annual mortality in the cardiac surgery 
patient population.19

Conclusions

Identification of FS in cardiac surgery may have differ-
ent practical purposes. Screening tools are appropriate for 
perioperative risk stratification, while formal, in-depth FS 
assessment may be necessary to define specific and indi-
vidualized preoperative management to optimize the pa-
tient’s condition and reduce complications.20 In an ideal 
clinical setting, FS assessment tools should have the ability 
to differentiate between potentially reversible frailty and 
irreversible frailty. This aims to enhance the identification 
of patients who may not only be candidates for cardiac 
surgery but are also highly likely to survive it while main-
taining or improving their quality of life.21,22

Table 1 shows issues related to the assessment of frailty 
in cardiac surgery. Table 2 presents selected methods used 
to assess frailty in cardiac surgery.

Table 1. Issues related to the assessment of frailty in cardiac surgery

Analysis of frailty 
in valvular heart disease

ESC/EACTS Guidelines* → decision-making should take into account frailty, which is associated with an increased risk 
of morbidity and mortality after both SAVR and TAVI. The basis for assessing frailty should not be subjective but a combination 
of various objective indicators. In patients at increased surgical risk (STS risk score or EuroSCORE II ≥ 4% or logistic EuroSCORE 
I ≥ 10% or other risk factors not included in the above scales, such as frailty syndrome), the choice between SAVR and TAVI 
should be made at the Heart Team meeting and should be preceded by careful individual evaluation of each patient. Increased 
frailty (presence of >2 Katz scale factors) is a factor in favor of choosing TAVI.23

ACC/AHA guidelines** → decision-making should be individualized on the basis of patient-specific factors that affect longevity 
or quality of life, such as comorbid cardiac and noncardiac conditions, frailty, dementia, and other factors. Frailty score provides 
the assessment of risk of procedure and chance of recovery of quality of life. Validated frailty scores include the Katz Score 
(independence in feeding, bathing, dressing, transferring, toileting, and urinary continence) plus independence in ambulation 
(no walking aid or assistance required, or completion of a 5-m eter walk in <6 s). Other scoring systems can be applied 
to calculate no, mild or moderate to severe frailty.24

Frailty 
as a contraindication 
to cardiac surgery

The clinical decision to select appropriate interventions or to decline cannot be made solely on the basis of calculated 
perioperative risk, taking into account frailty assessment. Achieving optimal clinical outcomes always requires the use of expert 
judgement (Heart Team assessment), taking into account patient preferences. Risk prediction models such as STS risk score 
or EuroSCORE II extended with FS assessment are therefore intended to support, but not guide, clinical decisions.

* 2021 European Society of Cardiology/European Association for Cardio-Thoracic Surgery (ESC/EACTS) Guidelines for the management of valvular heart 
disease; ** 2020 American College of Cardiology/American Heart Association (ACA/AHA) Guideline for the Management of Patients with Valvular Heart 
Disease; TAVI – transcatheter aortic valve implantation; SAVR – surgical aortic valve replacement; EuroSCORE – The European System for Cardiac Operative 
Risk Evaluation; STS – The Society of Thoracic Surgeons.

Table 2. The selected methods to assess frailty in cardiac surgery

Method Scoring

The 5-meter gaid speed – simple measure of frailty that identifies slowed gait speed. It is very often used in cardiac 
surgery research as a tool that predicts the risk of perioperative complications in elderly patients.10

frailty – distance of 5 m in ≥6 s  
(gait speed ≥0.83 m/s)

The Clinical Frailty Scale – simple clinical assessment that classifies a patient into one of 9 clinical states, where 
state No. 1 means that the patient is fit, and state No. 9 means that the patient is terminally ill and has a life 
expectancy of less than 6 months. Each point on the scale corresponds to a written description of frailty, 
supplemented by a corresponding graphic to support the frailty classification.10

frailty – score ≥5 

The Essential Frailty Toolset – 4-item based frailty assessment scale that predicts the annual risk of death 
in patients scheduled for either transcatheter or conventional aortic valve surgery. The tool takes into account 
preoperative anemia, hypoalbuminemia, 5 repetitions of standing up from a chair to a standing position without 
the use of arms, and cognitive impairment.17

frailty status: robust = 0,  
prefrail = 1–2, frail = 3–5
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