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Purpose of review

As the surgical population ages, preoperative diagnosis and optimization of frailty becomes increasingly
important. Various concepts are used to define frailty, and several tools have been validated for use in the
perioperative period. This article reviews current conceptual frameworks of frailty, references current
literature and provides a practical approach to the preoperative frailty assessment with a focus on potential
interventions.

Recent findings

A multipronged approach toward preoperative optimization should be used in patients with frailty
syndrome. Oral protein supplementation and immunonutrition therapy can reduce complications in patients
with malnutrition. Initiating a preoperative physical exercise regimen may mitigate frailty.
Nonpharmacologic interventions to reduce preoperative anxiety and improve mood are effective, low-cost
adjuncts associated with improvement in postoperative outcomes. Engaging in shared decision making is a
critical component of the preoperative evaluation of frail patients.

Summary

Emerging evidence suggests that frailty may be mitigated with patient-specific, multidimensional
preoperative interventions, thus potentially improving postoperative outcomes in this vulnerable patient
population.
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INTRODUCTION

Healthcare spending in the United States is evolving
towards a value-based model of care [1]. The goal of
this evolution is to achieve the triple aim: improving
health of the population, enhancing patient experi-
ence and reducing cost of care [2]. Achievement of
the triple aim becomes critical in the context of
providing perioperative care for our most vulnerable
patients, including the elderly and frail. In order to
define the standard of quality care delivery for the
geriatric surgery population, the American College
of Surgeons (ACS) has established the geriatric sur-
gical verification [3].

The potential impact of the Geriatric Surgical
Verification Program is large, representing a
national scale of millions of lives [4]. Although
ageing is associated with physiologic changes that
increase risk from anaesthesia and surgery, more
than 95% of geriatric patients survive even emer-
gency surgery and more than 75% survive without
major complications [5]. Thus, identification of
patients at greatest risk of poor postoperative
t © 2021 Wolters Kluwe
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outcomes is imperative to allow targeted application
of scarce healthcare resources and to achieve value
from perioperative enhanced care pathways and
processes [6

&&

]. One approach to determining
high-risk patients centres on the concept of frailty
syndrome. Frailty represents a state of diminished
reserves and increased vulnerability to stressors in
the perioperative period. It predisposes patients to
an increased risk of postoperative complications and
results in higher resource utilization. Frailty is not
solely a geriatric syndrome, nor the presence of
comorbidities, although these patients are com-
monly frail [7]. Frailty not only allows for improved
risk prediction, but it informs our approach to
r Health, Inc. All rights reserved.
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KEY POINTS

� A multipronged approach towards preoperative
optimization should be used in patients with
frailty syndrome.

� Oral protein supplementation and immunonutrition
therapy may reduce complications in patients
with malnutrition.

� Initiating a preoperative physical exercise regimen may
mitigate frailty.

� Nonpharmacologic interventions to reduce preoperative
anxiety and improve mood are effective, low-cost
adjuncts associated with improvement in
postoperative outcomes.

� Engaging in shared decision making is a critical
component of the preoperative evaluation of
frail patients.

Anesthesia and medical disease
preoperative optimization, guides shared decision-
making conversations, and may potentially be mod-
ifiable, resulting in reduced postoperative compli-
cations.
HISTORICAL MODELS: FRAILTY
PHENOTYPE AND FRAILTY INDEX

Historically, a lack of consensus existed on the
definition of frailty syndrome. The frailty pheno-
type model hypothesizes frailty has a biological
basis consistent with energy depletion [8,9]. Fried
et al. [8] defined frailty in a prospective cohort study
as unintentional weight loss, self-reported exhaus-
tion, weakness (grip strength), slow walking speed
and low physical activity. In this study, frailty was
correlated with adverse outcomes measured 3 and
7 years after the initial assessment [8]. This stan-
dardized approach demonstrated predictive value
for adverse outcomes [8]. By contrast, the deficit
accumulation model uses the frailty index to
describe the vulnerability associated with medical,
social and functional deficits [10]. The frailty index
is derived from less than 30 to 70 variables. Rock-
wood showed decreased function in multiple
domains, quantified by frailty index, correlates to
increased risk for adverse events [10]. Although
variables are selected randomly to calculate frailty
index, results remain comparable for risk of adverse
outcomes [9,11]. Although studies show incomplete
agreement between both approaches to frailty, both
are predictive in identifying preoperative frailty
[12,13]. In a recent prospective study among Trans-
catheter Aortic Valve Replacement (TAVR) and Sur-
gical Aortic Valve Replacement (SAVR) patients, the
 Copyright © 2021 Wolters Kluwer H
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frailty phenotype and frailty index were recorded.
Frailty index was shown to have better prediction of
death or poor recovery than frailty phenotype in the
TAVR and SAVR population [12]. In another pro-
spective study measuring frailty in orthopaedic sur-
gery patients, both tools were shown to be strong,
independent predictors of surgical outcomes with
moderate correlation [13]. Recently, the concept of
frailty centres on a framework wherein deficits in
multiple domains contribute to an increase in vul-
nerability to perioperative stress [7].
FRAILTY SCREENING

Multiple frailty screening tools were derived from
both the energy depletion and deficit accumulation
models, and a good amount of literature exists
regarding their use in the preoperative assessment
[14

&

]. Commonly, an age threshold of 65 or 75 years
is used to determine eligibility for frailty screening
in a preoperative clinic and preference is given to an
in-person evaluation whenever possible [15

&

]. A
common preoperative screening tool is the Clinical
Frailty Scale (CFS), derived from the frailty index
model. This tool was established as a feasible and
accurate predictor of adverse postoperative out-
comes, including mortality, new disability diagnosis
and discharge to location other than home [14

&

].
Studies comparing predictive abilities of other
screening tools derived from both the deficit accu-
mulation and energy depletion models have per-
formed less well [16,17]. CFS is subject to heuristic
biases, thus each provider should review the CFS
training module before screening patients (Fig. 1):
https://rise.articulate.com/share/deb4rT02lvONb-
q4AfcMNRUudcd6QMts3

The FRAIL scale is a screening tool derived from
the frailty phenotype concept, which uses a short
questionnaire to assess patients in five major
domains; Fatigue, Resistance (inability to climb
stairs), Ambulation (inability to walk a certain dis-
tance), Illnesses and weight Loss [18]. This tool has
been validated in different populations and
showed to correlate with mortality risk [19,20].
Another is the Edmonton Frailty Scale (EFS), a
17-point questionnaire that assesses patients in
nine domains: general health status, social sup-
port, cognition, functional independence, medica-
tion use, mood, nutrition, continence and
functional performance, then classifies them as
not frail, vulnerable or mild to severe frailty [21].
EFS effectively predicts mortality and postopera-
tive complications. Compared with CFS, it is a
broader assessment tool and incorporates non-
physical elements of patient’s status such as cogni-
tive decline and social support [22].
ealth, Inc. All rights reserved.
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FIGURE 1. The Rockwood Clinical Frailty Scale version 2.0, as presented by The Geriatric Medicine Research, Dalhousie
University, Halifax, Nova Scotia, Canada. Reproduced with permission.
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Screening for frailty identifies patients who may
benefit from a Comprehensive Geriatric Assessment
(CGA), a multidisciplinary diagnostic process that
evaluates social, functional, psychological and med-
ical abilities identifying various geriatric syndromes
and degree of frailty. Outcomes of this assessment
are useful in risk stratification and identifying
opportunities for frailty targeted interventions
[23]. Use of CGA as a frailty tool is limited by its
comprehensive and time-consuming nature, need
for skilled clinician administrators and lack of stan-
dardization of components used to identify frailty
[15

&

]. Identification of severely frail patients corre-
lates with clinically significant factors such as
increased operative time, increased risk of major
complications and worse health related quality of
life outcomes up to 3 years postspinal fusion [24].
Long-term increase in disability and neurocognitive
disorders occurs in frail patients postoperatively
 Copyright © 2021 Wolters Kluwe
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[25
&

,26]. Preoperative multimodal interventions
focused on improving functionality, nutrition and
overall health function; known as prehabilitation,
reduces these postoperative risks, mortality and
improves long-term outcomes [27

&&

]. Despite the
importance and documented preoperative applica-
tion of this screening, use remains limited by uncer-
tainty regarding which tool to use, lack of clarity on
interventions when frailty is diagnosed and feasibil-
ity of screening and prehabilitation in the preoper-
ative setting [27

&&

,28]. Although debate persists on
the optimal screening tool, both the CFS and FRAIL
scale are simple and efficient tools. Although they
focus on physical strength evaluation, they can
identify patients who may benefit from referral to
a geriatrician for CGA assessment to identify more
global aspects of frailty such as cognition and nutri-
tion and elective surgery delay for prehabilitation
[22,29].
r Health, Inc. All rights reserved.
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PREHABILITATION STRATEGIES

As frailty is a multidimensional syndrome, a multi-
pronged optimization regimen is often required.
Prehabilitation addresses three domains: nutritional
optimization, physical exercise and psychological
preparation [27

&&

,30].
NUTRITIONAL OPTIMIZATION

Malnutrition is common preoperatively, particu-
larly in frail patients, and is associated with poor
postoperative outcomes, including wound infec-
tion, prolonged hospitalization and mortality [31].
Approximately 50% of surgical patients are at risk,
yet less than 10% are identified and treated preop-
eratively [31]. Malnutrition is reversible with proper
screening and focused preoperative interventions.
One screening tool recently validated in the preop-
erative population is the Perioperative Nutrition
Screen (PONS) score [31,32]. The PONS score con-
sists of these screening questions and laboratory
values:
(1)
376
Does the patient have a BMI less than 18.5 kg/
m2 (<20 kg/m2 if more than 65 years)?
(2)
 Has the patient experienced unintentional
weight loss of more than 10% in the past
6 months?
(3)
 Has the patient had reduced oral intake by more
than 50% in the past week?
(4)
 Does the patient have a preoperative serum
albumin less than 3.0 g/dl?
A score of at least 1 is considered ‘at risk’ for
malnutrition; further evaluation of nutritional status
is indicated and interventions to improve the patient’s
nutritional state should be provided before surgery.
Nutritonal intervention recommendations for at-risk
patients include use of high protein oral nutritional
supplementation (ONS) as well as immunonutrition
(IMN). Ideally,high-proteinONSshouldbe initiated2–
4 weeks before surgery. Guidance on dietary choices to
ensure adequate protein intake of more than 1.5g/kg/
day should be provided and additional oral protein
supplementation may be recommended [32]. Immu-
nonutrition supplements include a combination of
arginine, omega-3 fatty acids, glutamine and nucleo-
tides. Current guidelines recommend 7 days of IMN
before surgery; however, benefits from as few as 3 days
have been demonstrated in patients with malnutrition
and gastrointestinal cancer [33]. Patients receiving IMN
beforesurgeryforgastrointestinalcancerwere less likely
to develop postoperative surgical site infections than
patients on a normal diet without supplementation
[33]. Both high protein ONS and IMN are available
without a prescription, but barriers to implementation
 Copyright © 2021 Wolters Kluwer H
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of nutritional supplementation include lack of knowl-
edge or cost. In the absence of preoperative nutrition
consultation with a registered dietician and/or oral
nutritional supplementation, frail patients should be
educated on dietary options to improve nutrition and
protein intake before surgery [32].
NUTRITIONAL DEFICIENCY AND ANAEMIA

Identification of undiagnosed anaemia during pre-
operative evaluation frequently occurs. The preva-
lence ranges from 5 to 75% depending on the
surgery type and patient’s comorbidities with
greater incidence in elderly and frail patients
[34

&&

]. Anaemia multiplies risk, increasing mortality
risk by 16-fold, and doubling the risk of periopera-
tive complications such as acute kidney injury,
major adverse cardiac events and length of hospital-
ization [35]. Thus, preoperative anaemia of any
degree should be addressed before surgery.

Approximately 60% of preoperative anaemia is
due to iron deficiency. Furthermore, treatment of
iron deficiency anaemia (IDA) even in the immediate
preoperative period (1–3 days before surgery)
improves outcomes by reducing blood transfusion,
infection and length of hospitalization [36]. IDA is
confirmed by low transferrin saturation (<20%), fer-
ritin (<100 mg/l) and/or reticulocyte haemoglobin
content (<30%). Other laboratory studies commonly
included in a comprehensive anaemia workup panel
include tests to determine other nutritional causes of
anaemia such as levels of folate and B12.

Iron replacement may be administered orally or
intravenously (i.v.). Route of administration is
decided by the patient’s preferences, degree of anae-
mia and time-window before surgery. Oral iron
replacement therapy may be effective in cases of
mild anaemia if initiated 4 weeks before surgery.
Oral replacement therapy is inexpensive, readily
accessible and well tolerated. Main limitations of
oral iron therapy include lack of compliance due to
gastrointestinal side effects, lack of absorption in
patients with gastrointestinal diseases or inflamma-
tion, and the need for a one-month interval before
surgery for effectiveness [34

&&

]. Recommendations
suggest alternate day dosing of 80–100 mg of oral
iron to increase the amount absorbed, decrease gas-
trointestinal side effects and improve patient com-
pliance. Vitamin D supplementation in patients
with vitamin D deficiency improves iron absorption
by reducing hepcidin levels related to anaemia of
inflammation [37].

Intravenous iron is preferred for most preopera-
tive patients due to increased efficacy, efficiency and
reduction of gastrointestinal side effects [34

&&

].
Response to i.v. iron occurs within 1 week (50%
ealth, Inc. All rights reserved.
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response) with maximum response 2–3 weeks post
infusion [34

&&

]. Rate and magnitude of response
depends on the patient’s bone marrow functional
reserve and use of an erythropoiesis-stimulating
agent [34

&&

]. Total iron deficit, the iron repletion
dose, is calculated using the Ganzoni equation [38].
Repletion strategy should be patient-specific and
result in a clinically significant improvement in
hemoglobin level to impact outcomes. Administra-
tion of a single, standardized preoperative dose of
i.v. iron, without confirmation of the diagnosis of
iron deficiency, does not effectively correct anaemia
or reduce transfusions and postoperative complica-
tions [39

&

].
PHYSICAL PREHABILITATION

Frailty predisposes patients to autonomic dysregula-
tion, which may result in an impaired response to
haemodynamic changes [27

&&

]. Frail patients should
be assessed for orthostatic blood pressure changes
preoperatively. Mobility and gait speed assessments
are other important components of a CGA and sev-
eral frailty screening tools [8,9,15

&

,18,21]. Common
tests of mobility and gait speed include Timed Up and
Go (TUG) Test and 6-min walk test (6MWT). TUG
requires a patient to rise from a seated position in an
armchair, walk to a line 10 feet away, turn aroundand
return to a seated position [40]. Patients who com-
plete the test in over 12 s are considered at risk for
impaired mobility and falls. 6MWT is performed by
asking the patient to ambulate a 15-m stretch of level
ground for 6 min at a tiring pace. Distance travelled is
then compared with the average result for patients of
the same age and sex. 6MWT is used as an assessment
of functional exercise capacity and its results strongly
correlate with maximal oxygen consumption on
extensive exercise testing [41].

Patients with a slow gait speed or decreased bal-
ance may benefit from preoperative home-based or
supervised exercise regimens. The main components
of a prehabilitation-focused exercise regimen include
aerobic activity for 30min per day, strength training
(one to two sets, 8–15 repetitions per set) and exercises
to promote balance and flexibility. Deep breathing
exercises or formal inspiratory muscle training is also a
recommended component of the prehabilitation reg-
imen in frail patients. Inspiratory muscle training is
associated with decreased pulmonary complications if
initiated within 6 weeks of surgery [42].
COGNITIVE SCREENING AND
INTERVENTIONS

Screening for deficits in executive functioning or
memory may be combined with abbreviated frailty
 Copyright © 2021 Wolters Kluwe
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screening tools [43]. The goal of preoperative cogni-
tive screening is to identify patients at increased risk
of postoperative delirium or other complications.
Screening results change management in approxi-
mately 40% of geriatric oncology cases [44]. A com-
mon instrument used in the preoperative evaluation
clinic is the Mini-Cog, derived from the Montreal
Cognitive Assessment (MOCA). Benefits of this tool
include brevity and established reliability as a
screening tool for increased risk of postoperative
delirium [14

&

,45–47]. The Mini-Cog involves
three-word recall and a clock-drawing test. Scores
of 0, 1 and 2 designate patients at high risk for
postoperative delirium. For patients receiving vir-
tual or telephone-based preoperative assessment,
the telephone interview of cognitive status (TICS)
may be employed. A low TICS score is associated
with postoperative delirium and increased risk of
postoperative complications [43]. In the absence of a
distinct cognitive screening tool, frailty screening
alone may predict postoperative delirium [48

&

].
Patients identified as high risk for delirium

should be provided with information about delir-
ium, potential prevention strategies and periopera-
tive interventions. Communication with the
patient’s primary care physician or geriatrician is
important to initiate investigation of reversible
causes and ensure longitudinal follow up.

Deliriogenic medications should be weaned pre-
operatively whenever possible. Benzodiazepines,
anticholinergic medications, muscle relaxers such
as cyclobenzaprine, sleep aids such as zolpidem,
opioids and multiple psychotropic medications can
negatively affect cognition and increase risk of post-
operative delirium [49]. Discontinuation of benzo-
diazepines improves cognitive function. Medication
weans should be done in a stepwise fashion. Use of a
validated framework for weaning is recommended.
PSYCHOLOGICAL STATE: ASSESSMENT
AND INTERVENTIONS

Anxiety and depression are common in patients fac-
ing a new diagnosis and preparing for surgery. Recov-
ery from major surgery may represent a potential loss
of independence for frail patients, which may exac-
erbate the patient’s preoperative anxiety. Untreated
anxiety or depression is a barrier to successful engage-
ment and adherence to a prescribed prehabilitation
programme, and is associated with increased postop-
erative pain, length of hospitalization, chronic post-
surgical pain and prolonged opioid use [30,50].
Evidence of the mind-body connection in periopera-
tive outcomes and frailty is emerging. A recent study
on psychological components of the frailty pheno-
type noted an association between low resilience and
r Health, Inc. All rights reserved.
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the development of frailty syndrome [51]. Most
intriguing is the concept that resilience ability/level
may be modifiable.

Examples of screening tools for psychological
distress used in preoperative evaluation clinics
include the Hospital Anxiety and Depression (HADS)
Score, the Patient Health Questionnaire (PHQ) or the
pain catastrophizing score (PCS) [6

&&

,50,52]. The 14-
question HADS tool screens for both anxiety and
depression, while the PHQ is specific to depression,
and exists in both two and nine-question variations.
The 13-item PCS is used to identify patients who
employ catastrophization in response to pain or
other stressors. In high-risk patients, like those with
opioid use disorder, poorly controlled anxiety and a
psychiatric condition, several preoperative assess-
ment tools may be combined to attain a global pre-
operative risk assessment and an individualized
preoperative optimization plan [50].

Psychological prehabilitation was originally
developed with cancer patients, many of whom
meet criteria for frailty. The most effective strategies
for psychological preparation are nonpharmaco-
logic, low-cost and tailored to the individual
patient. Interventions range from time and resource
intensive cognitive behavioural therapy (CBT) to
low-resource interventions such as music therapy,
relaxation techniques and nurse-administered edu-
cational interventions [50,53–55].

Results of CBT-based prehabilitation interven-
tions are promising. Four to eight weeks of preopera-
tive CBT is associated with faster recovery and
improved postoperative pain control [50,52,56].
Despite demonstrating positive results, barriers exist
in CBT’s time-intensive nature, need for specially
trained providers, cost and scalability of the pro-
gramme [56].

Another well studied preoperative anxiety reduc-
tion technique is the use of music therapy. Music’s
effect is due to the emotional response it produces in
the limbic system. Music tempo entrains heart rate,
resulting in a calming effect from decreased sympa-
thetic output, and regulation of endogenous opioids,
oxytocin, cortisol and catecholamines [53]. The
impact of music therapy is greatest when the patient
selects the playlist. The Veteran’s Administration has
successfully implemented perioperative music ther-
apy via a low-cost project that required several music
players, earphones and playlists in several genres
popular among veterans [54].

A meta-analysis of psychological preparation for
surgery showed a positive impact upon postopera-
tive outcomes. Interventions ranging from patient-
centred procedural information and emotional val-
idation, to relaxation techniques and cognitive
interventions were associated with reduction in
 Copyright © 2021 Wolters Kluwer H
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postoperative pain severity, length of hospitaliza-
tion and an improved quality of life [55].
SHARED DECISION MAKING

A key pillar of the Geriatric Surgical Verification
programme is holding goals of care conversations
and engaging in shared decision making with the
patient [3]. Health literacy occurs when health
information and services match the patient’s ability
to understand and use them. Patients at highest risk
for surgical complications often have a poor under-
standing of their health status and overestimate
their ability to manage their medical conditions.
Low health literacy level is a risk factor indepen-
dently associated with longer hospitalization after
major surgery [57–59].

Template creation is a way to standardize the
shared decision-making process and facilitate
these discussions during the preoperative evalua-
tion clinic visit. Elements to include in a standard-
ized template include asking permission and
introducing the topic, ascertaining the patient’s
understanding of his/her illness, exploring goals
of care and fears, and identifying an alternate
decision-maker.
FUTURE DIRECTIONS

The conceptual framework for frailty is evolving.
Current models reflect an increased awareness of
social and economic factors that contribute to poor
health. Vulnerability to perioperative stress is often
the result of physical, physiologic, psychologic and
social factors.6 Without enhanced interventions in
these domains, perioperative outcomes for our most
vulnerable patients, such as those who are incarcer-
ated or un-domiciled, are unlikely to improve [60].
Concerted efforts are needed to identify successful
interventions aimed at reducing the impact of
severe deficits in the patient’s social, economic
and physical environment.
CONCLUSION

Emerging evidence suggests that frailty may be miti-
gated with patient-specific, multidimensional preop-
erative interventions, thus potentially improving
postoperative outcomes in this vulnerable patient
population. Further research on optimal timing, dura-
tion and combination of interventions is warranted.
Acknowledgements

The authors would like to thank Dr Jordan N. Myers for
her assistance with the manuscript.
ealth, Inc. All rights reserved.

Volume 34 � Number 3 � June 2021

krochefo
Highlight

krochefo
Highlight

krochefo
Highlight

krochefo
Highlight

krochefo
Highlight

krochefo
Highlight

krochefo
Highlight



Perioperative frailty Adeleke and Blitz
Financial support and sponsorship

This work was supported by the Department of Anesthe-
siology, Duke University School of Medicine.

Conflicts of interest

There are no conflicts of interest.
REFERENCES AND RECOMMENDED
READING
Papers of particular interest, published within the annual period of review, have
been highlighted as:

& of special interest
&& of outstanding interest
1. Merit-based Incentive Payment System (MIPS) Value Pathways. https://
qpp.cms.gov/mips/mips-value-pathways. [Accessed 7 April 2021]

2. IHI Triple Aim Initiative. http://www.ihi.org/Engage/Initiatives/TripleAim/
Pages/default.aspx. [Accessed 7 April 2021]

3. Geriatric Surgery Verification Program. https://www.facs.org/Quality-Pro-
grams/geriatric-surgery. [Accessed 7 April 2021]

4. Ortman JM, Velkoff VA, Hogan H. An aging nation: The older population in
the United States. Population estimates and projections. Current Population
Reports. May 2014 P25-1140. https://www.census.gov/content/dam/
Census/library/publications/2014/demo/p25-1140.pdf. [Accessed 7 April
2021]

5. McIsaac DI, Moloo H, Bryson GL, van Walraven C. The association of frailty
with outcomes and resource use after emergency general surgery: a popula-
tion-based cohort study. Anesth Analg 2017; 124:1653–1661.

6.
&&

McIsaac D, MacDonald D, Aucoin S. Frailty for perioperative clinicians: a
narrative review. Anesth Analg 2020; 130:1450–1460.

This article reviews in detail the concept of frailty, clinical assessment tools for
frailty and associated impact on perioperative outcomes. This is an important
review of frailty for the perioperative clinician.
7. De Biasio JC, Mittel AM, Mueller AL, et al. Frailty in critical care medicine: a

review. Anesth Analg 2020; 130:1462–1473.
8. Fried LP, Tangen CM, Walston J, et al. Frailty in older adults: evidence for a

phenotype. J Gerontol Med Sci 2001; 56:146–156.
9. Walston JD, Bandeen-Roche K. Frailty: a tale of two concepts. BMC Med

2015; 13:185.
10. Rockwood K, Mitnitski A. Frailty in relation to the accumulation of deficits. J

Gerontol 2007; 62:722–727.
11. Rockwood K, Mitnitski A, Song X, et al. Long-term risks of death and

institutionalization of elderly people in relation to deficit accumulation at
age 70. J Am Geriatr Soc 2006; 54:975–979.

12. Shi S, Afilalo J, Lipsitz L, et al. Frailty phenotype and deficit accumulation frailty
index in Predicting recovery after transcatheter and surgical aortic valve
replacement. J Gerontol A Biol Sci Med Sci 2019; 74:1249–1256.

13. Cooper Z, Rogers SO, Ngo L, et al. Comparison of frailty measures as
predictors of outcomes after orthopedic surgery. J Am Geriatr Soc 2016;
64:2464–2471.

14.
&

Aucoin SD, Hao M, Sohi R, et al. Accuracy and feasibility of clinically applied
frailty instruments before surgery: a systematic review and meta-analysis.
Anesthesiology 2020; 133:78–95.

This article is a meta-analysis of 70 studies examining frailty assessment tools and
their correlation to mortality outcomes. This review informs the clinicians of
available assessment tools, which are accurate and clinically feasible.
15.
&

Cooper L, Abbett SK, Feng A, et al. Launching a geriatric surgery center:
recommendations from the Society for Perioperative Assessment and Quality
Improvement. J Am Geriatr Soc 2020; 68:1941–1946.

This article outlines a multidisciplinary approach to the assessment and optimiza-
tion of geriatric patients perioperatively. This article highlights interventions that
may improve outcomes in the geriatric population.
16. McIsaac DI, Harris EP, Hladkowicz E, et al. Prospective comparison of

preoperative predictive performance between 3 leading frailty instruments.
Anesth Analg 2020; 131:263–272.

17. Sonny A, Kurz A, Skolaris LA, et al. Deficit accumulation and phenotype
assessments of frailty both poorly predict duration of hospitalization and
serious complications after noncardiac surgery. Anesthesiology 2020;
132:82–94.

18. Abellan van Kan G, Rolland Y, Bergman H, et al. The I.A.N.A Task Force on
frailty assessment of older people in clinical practice. J Nutr Health Aging
2008; 12:29–37.

19. Susanto M, Hubbard RE, Gardiner PA. Validity and responsiveness of the
FRAIL Scale in middle-aged women. J Am Med Dir Assoc 2018; 19:65–69.

20. Kojima G. Frailty defined by FRAIL scale as a predictor of mortality: a
systematic review and meta-analysis. J Am Med Dir Assoc 2018;
19:480–483.
 Copyright © 2021 Wolters Kluwe

0952-7907 Copyright � 2021 Wolters Kluwer Health, Inc. All rights rese
21. Chan SP, Ip KY, Irwin MG. Peri-operative optimisation of elderly and frail
patients: a narrative review. Anaesthesia 2019; 74:80–89.

22. Lai JPC, So VC, Irwin MG. Assessment of frailty in the preoperative setting –
is there an ideal tool? A practical perspective. Anaesth & Int Care Med 2020;
21:489–492.

23. Lee H, Lee E, Jang IY. Frailty and comprehensive geriatric assessment. J
Korean Med Sci 2020; 35:e16.

24. Pierce KE, Passias PG, Alas H, et al. Does patient frailty status influence
recovery following spinal fusion for adult spinal deformity? An analysis of
patients with 3-year follow-up. Spine (Phila Pa 1976) 2020; 45:E397–E405.

25.
&

McIsaac DI, Taljaard M, Bryson GL, et al. Frailty and long-term postoperative
disability trajectories: a prospective multicentre cohort study. Br J Anaesth
2020; 125:704–711.

This article examines the long-term postoperative outcomes in patients diagnosed
with frailty. This article shows the potential long-term significance of a frailty
diagnosis.
26. Evered LA, Vitug S, Scott DA, Silbert B. Preoperative frailty predicts post-

operative neurocognitive disorders after total hip joint replacement surgery.
Anesth Analg 2020; 131:1582–1588.

27.
&&

Norris CM, Close JCT. Prehabilitation for the frailty syndrome: improving
outcomes for our most vulnerable patients. Anesth Analg 2020;
130:1524–1533.

This article reviews evidence for prehabilitation in frail patients. This article
emphasizes the importance of nutritional, cognitive and psychological aspects
of frailty prehabilitation and potential effects on outcomes.
28. Mrdutt MM, Papaconstantinou HT, Robinson BD, et al. Preoperative Frailty

and surgical outcomes across diverse surgical subspecialties in a large
healthcare system. J Am Coll Surg 2019; 228:482–490.

29. Wong SP, Zietlow KM, McDonald SR, et al. Delaying elective surgery in
geriatric patients: an opportunity for preoperative optimization. Anesth Analg
2020; 130:e14–e18.

30. Carli F. Prehabilitation for the anesthesiologist. Anesthesiology 2020;
133:645–652.

31. Williams DGA, Villalta E, Aronson S, et al. Tutorial: development and im-
plementation of a multidisciplinary preoperative nutrition optimization clinic.
JPEN J Parenter Enteral Nutr 2020; 44:1185–1196.

32. Wischmeyer PE, Carli F, Evans DC, et al. American Society for Enhanced
Recovery and Perioperative Quality Initiative Joint Consensus Statement on
nutrition screening and therapy within a surgical enhanced recovery pathway.
Anesth Analg 2018; 126:1883–1895.

33. Adiamah A, Skorepa P, Weimann A, Lobo DN. The impact of preoperative
immune modulating nutrition on outcomes in patients undergoing surgery for
gastrointestinal cancer: a systematic review and meta-analysis. Ann Surg
2019; 270:247–256.

34.
&&

Warner MA, Shore-Lesserson L, Shander A, et al. Perioperative anemia:
prevention, diagnosis, and management throughout the spectrum of perio-
perative care. Anesth Analg 2020; 130:1364–1380.

This article reviews diagnosis, prevention and treatment of preoperative anaemia.
This article reviews important optimization strategies for preoperative anaemia,
which may improve postoperative outcomes.
35. Musallam KM, Tamim HM, Richards T, et al. Preoperative anaemia and

postoperative outcomes in noncardiac surgery: a retrospective cohort study.
Lancet 2011; 378:1396–1407.

36. Spahn DR, Munoz M, Klein AA, et al. Patient blood management: effective-
ness and future potential. Anesthesiology 2020; 133:212–222.

37. Weiss G, Ganz T, Goodnough LT. Anemia of inflammation. Blood 2019;
133:40–50.

38. Koch TA, Myers J, Goodnough LT. Intravenous iron therapy in patients with
iron deficiency anemia: Dosing considerations. Anemia 2015; 2015:763576.

39.
&

Richards T, Baikady RR, Clevenger B, et al. Preoperative intravenous iron to
treat anaemia before major abdominal surgery (PREVENTT): a randomised,
double-blind, controlled trial. Lancet 2020; 396:1353–1361.

This study compares outcomes in patients receiving iron infusions to placebo
preoperatively. This study shows no significant differences in transfusion require-
ments or death between patient study groups.
40. Centers for Disease Control and Prevention. National Center for Injury

Prevention and Control. 2017. https://www.cdc.gov/steadi/pdf/TUG_test-
print.pdf. [Accessed 7 April 2021]

41. Kow AW. Prehabilitation and its role in geriatric surgery. Ann Acad Med
Singap 2019; 48:386–392.

42. Tew GA, Ayyash R, Durrand J, Danjoux GR. Clinical guideline and recom-
mendations on preoperative exercise training in patients awaiting major
noncardiac surgery. Anaesthesia 2018; 73:750–768.

43. Arias F, Wiggins M, Urman RD, et al. Rapid in-person cognitive screening in
the preoperative setting: test considerations and recommendations from the
Society for Perioperative Assessment and Quality Improvement (SPAQI). J
Clin Anesth 2020; 62:109724.

44. Malik U, Alam Z, Loucks A, et al. Downstream consequences of abnormal
cognitive screening in older adults seen pretreatment in a geriatric oncology
clinic. J Geriatr Oncol 2020; 11:784–789.

45. Culley DJ, Flaherty D, Fahey MC, et al. Poor performance on a preoperative
cognitive screening test predicts postoperative complications in older ortho-
pedic surgical patients. Anesthesiology 2017; 127:765–774.
r Health, Inc. All rights reserved.

rved. www.co-anesthesiology.com 379

https://qpp.cms.gov/mips/mips-value-pathways
https://qpp.cms.gov/mips/mips-value-pathways
http://www.ihi.org/Engage/Initiatives/TripleAim/Pages/default.aspx
http://www.ihi.org/Engage/Initiatives/TripleAim/Pages/default.aspx
https://www.facs.org/Quality-Programs/geriatric-surgery
https://www.facs.org/Quality-Programs/geriatric-surgery
https://www.census.gov/content/dam/Census/library/publications/2014/demo/p25-1140.pdf
https://www.census.gov/content/dam/Census/library/publications/2014/demo/p25-1140.pdf
https://www.cdc.gov/steadi/pdf/TUG_test-print.pdf
https://www.cdc.gov/steadi/pdf/TUG_test-print.pdf


Anesthesia and medical disease
46. O’Reilly-Shah VN, Hemani S, Davari P, et al. A preoperative cognitive screen-
ing test predicts increased length of stay in a Frail population: a retrospective
case-control study. Anesth Analg 2019; 129:1283–1290.

47. Tiwary N, Treggiari MM, Yanez ND, et al. Agreement between the Mini-Cog in
the preoperative clinic and on the day of surgery and association with
postanesthesia care unit delirium: a cohort study of cognitive screening in
older adults. Anesth Analg 2020; 132:1112–1119.

48.
&

Mahanna-Gabrielli E, Zhang K, Sieber FE, et al. Frailty is associated with
postoperative delirium but not with postoperative cognitive decline in
older noncardiac surgery patients. Anesth Analg 2020; 130:
1516–1523.

This prospective study examines the incidence of POCD in frail patients and finds
increased odds of delirium but not POCD in frail patients. This finding has clinical
significance for preoperative counselling and optimization plans.
49. Croke L. Beers criteria for inappropriate medication use in older patients: an

update from the AGS. Am Fam Physician 2020; 101:56–57.
50. Doan LV, Blitz J. Preoperative assessment and management of patients with

pain and anxiety disorders. Curr Anesthesiol Rep 2020; 10:28–34.
51. Wong RJ, Mohamad Y, Srisengfa YT, et al. Psychological contributors to the

frail phenotype: the association between resilience and frailty in patients with
cirrhosis. Am J Transplant 2020; 21:241–246.

52. Ohkura Y, Shindoh J, Ichikura K, et al. Perioperative risk factors of psycho-
logical distress in patients undergoing treatment for esophageal cancer.
World J Surg Oncol 2020; 18:326.
 Copyright © 2021 Wolters Kluwer H

380 www.co-anesthesiology.com
53. Wu PY, Huang ML, Lee WP, et al. Effects of music listening on anxiety and
physiological responses in patients undergoing awake craniotomy. Comple-
ment Ther Med 2017; 32:56–60.

54. Carter JE, Pyati S, Kanach FA, et al. Implementation of perioperative music
using the consolidated framework for implementation research. Anesth Analg
2018; 127:623–631.

55. Powell R, Scott NW, Manyande A, et al. Psychological preparation and
postoperative outcomes for adults undergoing surgery under general anaes-
thesia. Cochrane Database Syst Rev 2016; CD008646.

56. Aronson S, Westover J, Guinn N, et al. A perioperative medicine model for
population health: an integrated approach for an evolving clinical science.
Anesth Analg 2018; 126:682–690.

57. Chew LD, Bradley KA, Flum DR, et al. The impact of low health literacy on
surgical practice. Am J Surg 2004; 188:250–253.

58. Chew LD, Bradley KA, Boyko EJ. Brief questions to identify patients with
inadequate health literacy. Fam Med 2004; 36:588–594.

59. Halleberg Nyman M, Nilsson U, Dahlberg K, Jaensson M. Association be-
tween functional health literacy and postoperative recovery, healthcare con-
tacts, and health-related quality of life among patients undergoing day
surgery: secondary analysis of a randomized clinical trial. JAMA Surg
2018; 153:738–745.

60. Magnan S. Social determinants of health 101 for healthcare: five plus five.
NAM Perspectives 2017; Discussion Paper, National Academy of Medicine,
Washington, DC.
ealth, Inc. All rights reserved.

Volume 34 � Number 3 � June 2021




