SYNOPSIS OF FRAILTY AND ANAESTHESIA

CHAPTER - 14

Frailty and Cardio-thoracic Surgery

Background:

Age over 70 years has been deemed to be a significant risk
factor for mortality and morbidity in cardiac surgery in
the past.! With the rising popularity of minimally invasive
procedures for patients considered unsuitable for open
surgery, the number of elderly people presenting for
cardiac intervention is likely to climb in the coming years.>?
In recent years, biologic age, rather than chronological age,
has emerged as a concept that may explain the variation in
outcomes seen in senior patients after heart surgery and
aid in the identification of susceptible elderly individuals
who will benefit from novel intervention strategies.*

Although chronological age is integrally connected to
frailty, it should not be used as the only indicator of surgical
vulnerability or treatment futility. Frailty can also affect
younger individuals. Frailty was found to be prevalent in
those aged 18 to 34 years, 4% to 6% in those aged 35 to
49 years, 7% to 12% in those aged 50 to 64 years, and 8%
to 20% in those aged 65 years, according to the Canadian
Health Measures Study.” Because obese patients have
greater metabolic reserve and can cope better with catabolic
stimuli encountered in chronically advanced heart failure
and acutely in cardiac surgery, we tend to link frailty with
alow BMIL.The “obesity paradox” is a term used to describe
this situation.® Obese persons, however, can also be feeble,

a condition known as “sarcopenic obesity”.”

In-hospital mortality and significant morbidity are higher
in frail patients, as are rates of institutional discharge and
mid-term survival after cardiac surgery.There is now
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adequate evidence to support the idea that frailty is a risk
factor for poor cardiac outcomes. These patients must be
pre-operatively assessed and the frailty score must be
considered during treatment planning.

Risk scoring in cardiac patients:

The European System of Cardiac Operative Risk Evaluation
(EuroSCORE) and the Society of Thoracic Surgeons (STS)
score are routinely used to estimate cardiac surgical
operative risk.> * Both of these scoring systems, on the
other hand, ignore the patient’s heightened physiologic
susceptibility as a result of factors other than standard
medical diagnosis and comorbidities. It has been proven
that the EuroSCORE underestimates mortality at higher
score levels of >13 and overestimates mortality at lower
score levels of <6. '

Stindermann et al. proposed a Comprehensive Assessment
of Frailty (CAF) score that took into account physical
capacity, patient profile, Fried criteria, and laboratory
results (Table 1)." The CAF score, as well as the EuroSCORE
and STS scores, had a strong connection with observed 30-
day mortality (area under receiver operating characteristic
[ROC] curve 0.71).The CAF score, on the other hand, takes
10 to 20 minutes to complete, requires special equipment to
measure grip strength, and may not be viable to include in
a typical preoperative cardiac evaluation.'”? The CAF score
was condensed into the simplified FORECAST (Frailty
predicts mortality One year after Elective Cardiac Surgery
test) score by the same authors, which incorporates the
most highly predictive components of the CAF score and
takes only 3 to 5 minutes to complete.

The FORECAST score outperformed the STS and
EuroSCORE scores in predicting 1-year mortality risk (area
under the ROC curve 0.76 vs. 0.67 and 0.67, respectively,
for STS and EuroSCORE).”® Afilalo et al. showed that
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integrating frailty, disability, and risk scores offers a more
complete method to predicting mortality or significant
morbidity in older patients undergoing heart surgery.*
When frailty and disability measurements were added to
the model, it improved discrimination compared to using
only the Parsonnet or STS scores (area under the ROC
curve 0.73-0.76 v 0.68-0.72).>

Table 1
Comprehensive Assessment of Frailty Score

Fried Scale™ Unintentional weight loss
Grip strength
Endurance (ie, self-reported exhaustion using the
Centre for Epidemiological Studies Depression
Scale)
Gait speed
Physical activity (evaluation of 18 activities from the
Minnesota Leisure Time Physical Activity
Questionnaire)
Modified Physical Sunding static balance
Performance Test”’  Chair rise
Put on and remove a jacket
Pick up a pen from the floor
Turn 360 degrees
Score from 1-7 determined by individual scoring the
test (ranges from 1 [robust health]) to 7 [complete
functional dependence on others])
Laboratory values Serum albumin
Forced expiratory volume in 1 s
Serum creatinine
Body mass index score < 18.5 in females and 19.5 in males

%

Clinical Frailty Scale”

Table adapted from Frailty inCardiacSurgery Li YingKoh'®

Mobility assessment using gait speed appeared to be the
most sensitive single component of the frailty assessment
in predicting post-discharge institutionalisation, disability,
morbidity, and mortality, according to a systematic review
by Kim et al examining frailty instruments for major
and minimally invasive cardiac surgical procedures.*
Multicomponent frailty indexes may improve these
instruments’ sensitivity in forecasting risk outcomes,
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albeit at the cost of time and money. The Mini Mental State
Examination, Katz Index of Independence in Activities
of Daily Living, and Mini Nutritional Assessment,
respectively, are used to test cognition, disability, and
nutritional status.”

However, because these investigations are primarily single-
center studies and the components assessed are quite
heterogeneous, the biggest disadvantage of these frailty
assessment tool studies is their lack of application to the
broader cardiac surgery population. In their most recent
edition of the adult cardiac surgery database, the Society
of Thoracic Surgeons has incorporated 5-m gait speed as
a diagnostic of frailty (Version 2.73).'® The inclusion of a
single, readily measured frailty metric is a step in the right
direction, but it is not sufficient and does not represent the
real impact of frailty on individual patient scores. Increased
integration of frailty assessment into clinical databases and
clinical risk scores for cardiac surgery patients will provide
surgeons and their patients with critical risk information
and aid in shared decision-making, as well as provide
health economists with data to plan healthcare costs.

With the ageing cardiac surgery demographic, registries
must contain frailty indicators to allow longitudinal
monitoring of outcomes following intervention decisions
in the frail older adult. Clinical trials must also collect frailty
measures in order to spark comparative effectiveness
research that compares the risks and benefits of therapies
in frail versus non-frail patients. The goal is to ensure that
patients not only survive but also thrive following cardiac
surgery, with a good health-related quality of life and
functional independence.A consensus on a precise and
objective frailty scoring system has yet to be reached, and
this is an area where more research is needed.
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Frailty and cardiac surgery:

A prospective study by Lee et al. is one of the largest studies
to assess frailty in cardiac surgery patients.” Frailty and
clinical data were collected from 3,826 patients in one centre,
including emergency and elective cardiac surgery cases. The
Katz Index of Independence in Activities of Daily Living, an
evaluation of independence in ambulation, and the presence
or absence of dementia were all used to determine frailty.
? Frailty was discovered in 4.1% of these patients, putting
them at an elevated risk of in-hospital mortality, institutional
discharge, and lower mid-term survival. These impacts of
frailty were shown to be age-independent, according to
the investigators.In a prospective cohort of 15,171 patients
undergoing cardiac surgery (coronary artery bypass grafting
[CABG] or valve surgery), Afilalo et al found similar results.
In their investigation, a single measure of frailty, 5-m walking
speed, independently predicted surgical mortality and the
composite outcome of mortality or significant morbidity.'

The CAF score was applied to 400 patients aged 74 and older
who were undergoing CABG or valve surgery, including
transcatheter aortic valve implantation (TAVI).?* The
median CAF score of patients who died within a year was 16
(5-33) compared to 11 (3-33) for survivors. Patients who were
not frail had a 4-percent 30-day mortality rate, compared
to 8% and 26% for moderately and extremely frail patients,
respectively. Despite significant variation in the frailty and
post-operative outcomes criteria utilised in these studies,
there is compelling evidence for a link between frailty and
poor outcomes in heart surgery.?

Frailty appears to have negative consequences for advanced
heart failure patients undergoing surgery to implant a left
ventricular assist device. According to a recent systematic
analysis, frail patients had a considerably longer time to
extubation when their hospital stay was longer. Even though
frailty did not predict short-term mortality, it did predict
long-term mortality in this group of patients.”

Overall, a frail patient tends to have poor post-
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operative outcome, however, the extent of post-
operative complication depends upon the severity of the
condition and the type of surgical procedure (Figure 1).

Figure 1: Three-strikes model of frailty and outcome of
cardiac surgery*
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Image source: Arora RC, Djaiani G, Rudolph JL. Detection,
prevention, and management of delirium in the critically ill
cardiac patient and patients who undergo cardiac procedures.
Can J Cardiol. 2017;33:80-7

‘Defrailing’ the patients prior to cardiac surgeries:

Aside from frailty tests, identifying at-risk frail persons, and
weighing risk versus benefit in these patients, it's important
to think about how frail patients might be better prepared for
their surgery. Identification of frailty in elective patients may
prompt the start of preoperative rehabilitation, or “prehab’
(Figure 2). A small pilot randomised controlled trial of prehab
versus standard care, including exercise and education

classes for 60 minutes/day, twice weekly for at least 4 weeks
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versus standard care, was conducted for patients undergoing
coronary artery bypass grafting and valvular surgery, building
on the work of Arthur and colleagues.Although there were no
changes in key clinical outcomes, participants in the prehab
group had better walk distance and gait speed than those in
the standard care group and were more likely to engage in
cardiac rehabilitation.”

Figure 2: Infographic regarding frailty in the cardiac surgical
setting®
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Image source: Shanker A, Upadhyay P, Rangasamy
V, Muralidhar K, Subramaniam B. Impact of frailty in
cardiac surgical patients— Assessment, burden, and
recommendations. Ann Cardiac Anaesth. 2021; 24(2): 133.

Interdisciplinary team for frail patients:

Major practice guidelines in cardiology and cancer treatment,
among other professions, have expressed interest in and
support for the notion of Interdisciplinary Team-based care.
A geriatrics consult for elective patients could assist identify

vulnerable individuals, improve reversible frailty-related
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preoperative patient features, and enable the team deliver
better postoperative care for such patients. Physiotherapists,
dietitians, and social workers may also be important
components of the interdisciplinary team.”

Summary:

Frailty is linked to a number of negative outcomes, including
increased hospital length of stay, use of medical resources,
readmission rates, and mortality. In the management of frail
cardiac surgery patients, prehabilitation may play a bigger
role. Because the prevalence of frailty among cardiac surgery
patients is expected to rise, multicenter trials to investigate
management and therapy alternatives are needed. Until those
trials are completed, high-volume surgical hospitals with
competence in the management of frail patients may be the
best option for frail heart surgery patients.
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