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Background: Ageing population is a worldwide phenomenon with correspondingly higher proportion of older patients bei%
treated in the hospital setting. Sarcopenia, which increases with age, has serious negative implications on health,
hospitalisation, and overall postoperative recovery. There is no mutual consensus on perioperative management of sarcopenia
in surgical patients in Singapore. The purpose of this study is to create greater clarity pertaining to the recognition of
sarcopenia, the application of assessment criteria of sarcopenia and perioperative management of surgical patients in
Singapore.

Methods: A modified Delphi consensus consisting of a panel of experts from Singapore forming a multidisciplinary team,
including surgeons, geriatricians, anesthesiologists, physiotherapists, and dieticians. Eight recommendations were proposed
by the steering committee. Literature search from MEDLINE, Embase, and Scopus for articles up till June 2023 were
performed to support recommendation statements. The expert panel voted on agreement to recommendation statements
and graded the level of evidence supporting each statement through surveys to achieve consensus, set at 85% a priori.
Results: The panellists underwent two rounds of anonymized, independent voting before reaching consensus for all eight
statements. After the first round, seven statements reached consensus, including the corresponding grading for level of
evidence. The statement which did not achieve consensus was revised with supporting literature and after the second round
of survey, all eight statements and level of evidence reached consensus, completing the Delphi process. These eight
statements covered themes to (1) encourage the identification of sarcopenia, (2) guide preoperative, and (3) postoperative
management of sarcopenia.

Conclusion: With the varying approaches in perioperative management, poor understanding of and identification of
sarcopenia can result in suboptimal management of sarcopenia in surgical patients. Given the abundance of evidence linking
beneficial impact on recovery and postoperative complications with prudent management of sarcopenia, it is imperative and
urgent to achieve awareness and consensus.
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Introduction

Sarcopenia, first described by Irving Rosenberg in 1988, is
defined as a loss in lean body mass and function due to atrophy of
muscle cells™!. The prevalence of sarcopenia increases with age,
with at least 1/3 of community-dwelling individuals aged
> 60 years having sarcopenia®™!. Across multiple medical facil-
ities among ageing adults, to quote the data from the
International Sarcopenia Initiative, worldwide prevalence is
1-29% in community, 14-33% in long term care facilities, and
10% in an acute care hospital®!. In Singapore, large population-
based studies revealed that 44.3% of patients in the hospital
outpatient setting were at risk for sarcopenia, and 25% of com-
munity-dwelling independent older adults have sarcopenia!®.

While there are existing sarcopenia workgroups, such as the
Asian Workgroup for Sarcopenia (AWGS) and European
Workgroup for Sarcopenia (EWGSOP), which have made tre-
mendous efforts to come up with assessment criteria for
sarcopenial”*®! there is still no mutual consensus on perioperative
management of sarcopenia in surgical patients, despite the
exceedingly high prevalence of sarcopenia. Hence, there is an
urgent need to identify and manage sarcopenia early in surgical
patients as there are implications on adverse outcomes such as
infection, postoperative complications, and surgically-related or
oncologically-related mortality”®?!. Multiple explanations in
the complex pathophysiology of sarcopenia and its effect on
surgical outcomes further complicate its perioperative manage-
ment. Sarcopenia is a worldwide epidemic with serious negative
implications on health, hospitalisation, and overall postoperative
recovery.

With the expectation that by 2030, Singapore will become a
super-aged society (1 in 3 people being > 65-years-old) and hence
the prevalence of sarcopenia will rise consequently, there is a
pressing need to formulate some guidance in the perioperative
management of this condition in the surgical cohort. https://
www.straitstimes.com/opinion/live-long-and-prosper-a-super-
aged-singapore-society-does-not-have-to-be-a-sad-one
Therefore, our study aims to provide consensus recommendation
statements, agreed upon by a panel of multidisciplinary experts to
guide the management of sarcopenia in the surgical patients in
Singapore.

Developing Singapore guidelines on the perioperative
management of sarcopenia for surgical patients

The Sarcopenia Interest Group, a subsection of the Society for
Parenteral and Enteral Nutrition (Singapore) (SingSPEN), con-
vened a group of healthcare professionals (HCP) who are
involved in the perioperative management of surgical patients
and have a keen interest in prehabilitation across the city-state.
All participants in this consensus had over 10 years of academic
training and experience in the management of surgical patients in
healthcare institutions in Singapore, although their opinions
might not necessarily represent that of the organisations they are
affiliated with. As there are currently no consensus guidelines for
the perioperative management of patients with sarcopenia, the
objective of this study was to provide scientific evidence-based
recommendations with the view to standardise multidisciplinary
management of this condition.

HIGHLIGHTS

e Sarcopenia is highly prevalent, and will only get more
common with the phenomenon of the ageing population. It
also negatively impacts on major surgery recovery and
patients’ quality of life.

e There has yet to be any consensus on the perioperative
management of sarcopenia.

e This Delphi consensus statement conducted by SingSPEN,
aims to provide guiding principles of management of
sarcopenia for surgical patients in Singapore.

e The eight consensus statements cover (1) preoperative
identification of sarcopenia, (2) the preoperative, and (3)
postoperative focus of management of sarcopenia in
patients going for major surgery.

Material and methods

The consensus was conducted using a Modified Delphi model in
two separate meetings, the first was performed online and the
second was a face-to-face discussion. Given that majority of the
Delphi process took place during the COVID-19 pandemic, vir-
tual surveys were used in order to minimise the risk of cross
institutional transmission of COVID-19.

Membership of the consensus panel

Fourteen HCPs were invited to form a multidisciplinary panel,
which consisted of five surgeons, three medical physicians, two
anesthesiologists, two dietitians, and two physiotherapists. These
experts were invited as (1) they were of senior staff grade with at
least 10 years of clinical experience and ability to appreciate the
nuances of clinical practice in Singapore; (2) fluent in English; and
(3) well-versed with sarcopenia and the needs for a surgical
patient. To support the validity of results, a minimum of 12
participants were required to form a large enough and repre-
sentative sample size. This was a consensus amongst the core
group to have at least two representations from the hospitals who
had an active prehabilitation programme at the time of running
the Delphi process, whilst at the same time having a multi-
disciplinary representation with representation of each of the
three healthcare clusters in Singapore. As each programme’s
prehabilitation group tends to be small, this number was not
increased as some institutions may only have 1-2 pax running
such prehabilitation programme. This was to avoid over-repre-
sentation of the bigger units and under-representation of the
smaller units. The invited HCPs were representative of the three
different healthcare clusters in Singapore to ensure gen-
eralisability in recommendations. Informed consent was obtained
from all participants.

The invited HCPs were divided into three roles: (1) core group
(FHK, DN, SC, FJF, HY) were responsible for draughting the
statements and coordinating the process of discussion and voting
on the statements; (2) facilitators (FHK, LMYC, NW, DY, SN)
were responsible for conducting the literature search, summar-
ising the literature, and collating the survey along with discussion
points for the revision of recommendation statements; (3)
panellists (rest of the co-authors) were representatives of the
multidisciplinary multicluster team who participated in the
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discussions and voting of the statements during both the virtual
and face-to-face conference.

Ethics

Written informed consent was obtained from all panellists to
recruit them for their participation in the Delphi consensus pro-
cess. Responses of the panellists were collated by a third party and
an anonymised summary of the experts’ input from each round
were reported. All data were handled in accordance with the
Personal Data and Protection Act and ethical guidelines of the
Singapore Medical Council.

Provisional statements

The consensus is grouped under three topics (1) disease
identification for individuals who are going for major sur-
gery; (2) preoperative management strategies of sarcopenia,
and (3) postoperative management strategies of sarcopenia.
The consensus recommendation statements were draughted
by the core group and handed over to the facilitators
who conducted the literature search and summary. The first
version of the statements, along with the supporting literature
and summary, were then sent to the panel for electronic
voting.

Literature search

A comprehensive literature search was conducted by the facilitators.
Relevant articles published in English language up to June 2023,
from Embase, Ovid Medline, PubMed Medline, Cochrane Library,
and Google Scholar, were included. Searches were performed in a
systematic fashion with usage of different keywords identified for
each statement. National and international guidelines on the man-
agement of sarcopenia were also solicited. Searches for evidence for
and against the consensus statements were both included for the
expert panel voting to reduce bias and maintain objectivity. For each
statement, the various literature obtained were summarised, either as
a forest plot or tabulated. For the first round of voting, the panel was
sent the electronic voting form with the consensus recommendation
statements and a document which contained a summary of the lit-
erature (Supplementary Item 1-8, Supplemental Digital Content
1, http:/links.lww.com/JS9/C476, Supplemental Digital Content 2,
http:/links.lww.com/JS9/C477,  Supplemental Digital Content
3, http:/links.lww.com/]S9/C478, Supplemental Digital Content 4,
http:/links.lww.com/JS9/C479,  Supplemental Digital ~Content
5, http:/links.lww.com/]S9/C480, Supplemental Digital Content 6,
http:/links.lww.com/]S9/C481, Supplemental Digital Content
7, http:/links.lww.com/JS9/C482, Supplemental Digital Content 8,
http:/links.lww.com/]S9/C483), along with all the relevant full text
articles identified.

Voting process

The panel started the first round of anonymised online voting
after receiving the first draft of the statements. A Likert scale
anchored by 1-5 (A =accept completely, B=accept with some
reservation, C=accept with major reservation, D =reject with
reservation, E =reject completely) was adopted. Consensus was
deemed to have been achieved if >85% of the votes indicated
‘accept completely’ or ‘accept with some reservations’. A state-
ment was rejected if >85% of the votes indicated ‘reject com-
pletely’ or ‘reject with reservation’. Statements for which a
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Voting, quality of evidence, and classification of

recommendations.
Category and
grade Description
Voting on recommendations
A Accept completely
B Accept with some reservation
C Accept with major reservation
D Reject with some reservation
E Reject completely
Quality of evidence
High Evidence obtained from at least one RCT
Moderate Evidence obtained from well-designed control trials without
randomisation
Low Evidence obtained from well-designed cohort or case—control
study
Very low Evidence obtained from comparison between time or places with

or without intervention OR Opinion of respected authorities,
based on clinical experience and expert committees

RCT, randomised controlled trial.

consensus could not be reached were discussed again and mod-
ified by the core group. A second round of literature search was
performed for the revised statements. The second survey was
conducted electronically with the revised statements and litera-
ture review. As per protocol, all participants were required to
participate in at least two rounds in the modified Delphi process.
The dropout rate for the two rounds of voting was 0%.

During the face-to-face consensus conference, all the five
facilitators (FHK, LMYC, NW, DY, SN) were invited to present
the literature for each of the three topics (see above) before
reviewing each consensus statement for final approval. Each
statement was then graded for its level of evidence (Table 1).

Results

Invitation for the modified Delphi consensus was sent to all 14
panellists, of which there was a 100% response rate across
both surveys. Representative from all three healthcare clusters
(SingHealth, National Healthcare Group, and National
University Health System) participated in the meeting
(Table 2). Professions represented include surgeons, geria-
tricians, internal medicine physicians, anaesthesiologists, die-
titians, and physiotherapists.

Demographic characteristics of panellists.

Panellists demographics Total number (n=14)

Surgeons 5
Internal medicine physicians 3
Anesthesiologists 2
Dieticians 2
Physiotherapists 2
Place of practice

NUHS 3

SingHealth 5

NHG 6

NUHS, National University Health System; NHG, National Health Group; SingHealth, SingHealth Group.
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Disease identification for individuals who are going for major
surgery

Statement 1: Patients going for major surgery do not need to be
screened for sarcopenia but should be assessed for the diagnosis
of sarcopenia.

Level of agreement: A-B=100%, C-E=0%

Quality of evidence: High

This statement relates to the theme that there is an increasing
need to identify sarcopenia because of its high prevalence and its
implications on adverse outcomes such as infection, post-
operative complications, and surgically-related or oncologically-
related mortality. Unlike the recommendation by the AWGS
2019 guidelines'”), where identification of sarcopenia is recom-
mended to adopt a ‘Case Finding’ followed by a ‘Case Diagnosis’
strategy, the panel agreed that for a patient cohort who is
awaiting major surgery, direct ‘Case Diagnosis’ would be more
efficient in identifying vulnerable sarcopenic patients who can
then directly undergo surgical optimisation without unnecessary
time or resource wastage in the ‘Case Finding’ process. This
efficiency is deemed necessary as the average waiting time for
surgery may be short in certain institutions and cases, and thus,
quickly transiting a patient from diagnosis of sarcopenia to
treatment is encouraged (Supplementary Item 1, Supplemental
Digital Content 1, http://links.lww.com/JS9/C476).

Statement 2: There are benefits and limitations to different
imaging modalities for the assessment of lean muscle mass.

Level of agreement: A-B=100%, C-E=0%

Quality of evidence: Low-Moderate

The AWGS uses bioelectrical impedance analysis (BIA) or the
dual X-ray absorptiometry (DEXA) scan to ascertain the
appendicular skeletal mass (ASM) in the diagnosis of
sarcopenial”l. The use of computed tomography (CT) or MRI
was not recommended, unlike in the International Sarcopenia
Workgroup and the EWGSOP guidelines, mainly due to a lack of
data for threshold values to be determined!”>®1*15!, Despite so,
the panel acknowledged that the consistency of ASM measure-
ment and availability of the CT and MRI are more ideal than BIA
and DEXA. However, more large international population-based
studies may be required to determine the Asian thresholds before
they can be assimilated into the guidelines!®).

The advantage of BIA is that it is a cheap modality without the
exposure to radiation”>'8, However, BIA has its limitations
with consistency of measurements highly dependent on the fluid
status of the patient, bladder fullness, and timing of meals
resulting in variability of read-outs for the same individual. Thus,
it is important to standardise the protocol for the use of BIA to
include a fixed time of day for measurement, empty bladder, and
its measurement in relation to meal intake. BIA is also not suitable
for use in patients with metal implants as the metallic implants
(joint replacements, pacemakers, etc.) can affect the electrical
impedance of the body.

Apart from the use in the assessment of bone mineral density,
DEXA can also assess body fat-muscle compositions and thus
allowing the ASM to be obtained"”!. The scan can be performed
quickly and is suitable for individuals with metallic implants
while maintaining minimal radiation burden (less than that from
a chest radiograph). It is also more affordable than CT and MRI
scans. However, the expert panel raised a pertinent point that
most DEXA scans in Singapore have yet to be calibrated for
clinical ASM assessment and hence, need to be validated before

more widespread clinical use for ASM measurement for the
diagnosis of sarcopenia (Supplementary Item 2, Supplemental
Digital Content 2, http:/links.lww.com/JS9/C477).

Preoperative management strategies of sarcopenia

Statement 3: Sarcopenic patients undergoing major abdominal
and gastrointestinal surgery should at least receive bimodal pre-
habilitation that includes resistance training and nutritional
therapy.

Initial level of agreement: A~-B=85.7%, C-E=14.3%

Final level of agreement: A-B=92.9%, C-E=7.1%

Quality of evidence: Moderate-High

The initial statement ‘Patients undergoing major abdominal
and gastrointestinal surgery should at least receive bimodal pre-
habilitation that includes resistance training and nutritional
therapy’ obtained an initial level of agreement of 85.7%.
However, mixed results on the quality of evidence were obtained
due primarily to the application of prehabilitation in a broad-
spectrum manner for all patients?*-2°!, It was decided by the core
group that the statement might have been too generic and
emphasis should be focused on a more vulnerable group of sar-
copenic patients!®?°!. Hence, statement 3 was revised to ‘sarco-
penic patients undergoing major surgery should at least receive
undergo bimodal prehabilitation that includes resistance training
and nutritional therapy’, which resulted in a 21.7% increase from
35.7% to 57.1% in high level of evidence. With sarcopenia
increasingly being recognised as a risk factor for poor surgical,
oncological, and functional outcomes after surgery, paying
attention particularly to this vulnerable cohort, and not just the
physically frail individuals, would increase the pool of patients
requiring prehabilitation™ 3], This intervention would likely
help to further improve the outcomes of a wider surgical popu-
lation who are known to have increased risk of poorer outcomes
(Supplementary Item 3, Supplemental Digital Content 3, http:/
links.lww.com/]S9/C478).

Statement 4: Treating to target: Nutrition and resistance
training should be personalised using a treat-to-target approach.

Level of agreement: A-B=92.9%, C-E=7.1%

Quality of evidence: Low-moderate

The importance of the statement hinges on the ‘treat-to-target’
approach. Optimisation for sarcopenia in the perioperative set-
ting should not be prescriptive without reassessments. The focus
of treatment recommendation, regardless of modality, should
require a periodic period of reassessment of effectiveness and of
course, compliance of the recommendations given by the treat-
ment team!?’~3°), Only then will reinforcement and modifications
to the treatment can be instituted to ensure this vulnerable group
of patients reap the true benefits of prehabilitation.

A point for discussion arose with regards to the choice of
treatment focus to be personalised rather than standardised. This
is not to say that personalisation is superior to the standardisa-
tion. A standardised approach can help those who are unfamiliar
with the condition to follow a set of evidence-based approaches to
optimise patient outcomes. An individualised approach may be
far more important because of inter-patient variabilities and
dynamic changes in physiology in the patient, hence constant
reassessment of individual targets is important.

However, as the level of evidence was low to moderate at best,
further large randomised controlled trials (RCTs) or real-world
evidence comparing different treatment targets, whether it may be
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compliance to treatment or functional targets, are still required to
strengthen the evidence behind this treatment concept
(Supplementary Item 4, Supplemental Digital Content 4, http:/
links.lww.com/JS9/C479).

Statement 5: Prehabilitation can reduce healthcare costs.

Level of agreement: A-B=92.9%, C-E=7.1%

Quality of evidence: Low-Moderate

Most papers linking costs and prehabilitation are not within
the Asian context®132!, It is not surprising that hospitals in dif-
ferent parts of the world follow different healthcare economic
models. Different regions also have different healthcare fundings.
Costs can be a major issue in hospitals where subsidies are not
readily available to carry out prehabilitation. The lack of
resources to acquire knowledge for prehabilitation can be a
confounding factor as well. More Asia-specific, or country-spe-
cific cost effectiveness analyses should be conducted along with
well-designed comparative real-world studies or RCTs on mul-
timodal prehabilitation on sarcopenic patients in order to
increase the quality of evidence in this domain (Supplementary
Item 5, Supplemental Digital Content 5, http:/links.lww.com/
JS9/C480).

Statement 6: Three other pillars to consider for prehabilitation
include financial, psychological, and social support.

Level of agreement: A-B=100%, C-E=0%

Quality of evidence: Low-Moderate

The process of prehabilitation can be both physically and
mentally difficult for patients who may otherwise not see the
benefits. Caregivers are not only a form of social support who can
motivate patients to continue with prehabilitation, they are also
an avenue for financial and psychological support®>34l.
Prehabilitation is a journey and optimising perioperative out-
comes in surgical sarcopenic patients requires multiple compo-
nents to smoothen the process'>*!. The success of prehabilitation
can only be evident over a relatively long period of time!''~13!
(Supplementary Item 6, Supplemental Digital Content 6, http:/
links.lww.com/JS9/C481).

Postoperative management strategies of sarcopenia

Statement 7: Rehabilitation improves outcomes in patients
undergoing major surgery especially in patients with adjuvant
therapy.

Level of agreement: A-B=100%, C-E=0%

Quality of evidence: Moderate-High

A systematic review of rehabilitation and exercise recommen-
dations in oncology guidelines published by Nicole et al.l>®!
suggested that rehabilitation is under-utilised in the care of
oncological patients even though rehabilitation is a recognised
intervention, which have been shown to have a substantial impact
on functional and quality of life on oncological patients. There is
a need to educate physicians about the evidence of benefits of
rehabilitation in these patients, especially those who are mal-
nourished or sarcopenic, who require adjuvant therapy.
Confounding factors like adverse side effects of chemor-
adiotherapy may preclude patients and even deter physicians
from recommending patients to continue with rehabilitation
despite the evidence that rehabilitation is not only feasible but
also beneficial in terms of tolerance to chemoradiotherapy!>¢=381,
It is important to define the outcome measures for this group of
patients to incorporate the balance between completing the
adjuvant therapy and completion of rehabilitation!%3!

International Journal of Surgery

(Supplementary Item 7, Supplemental Digital Content 7, http://
links.lww.com/JS9/C482).

Statement 8: Optimising a patient’s Quality-of-Life should be a
goal of rehabilitation.

Level of agreement: A-B=100%, C-E=0%

Quality of evidence: Low-Moderate

It may be difficult to standardise the goals of rehabilitation
because patients come from diverse backgrounds, cultures, and
socioeconomic status. Duration of follow-up for the medical
condition requiring operation also differs. However, the intent of
major surgery is typically the same — to restore patients to good
health and function*®=**!, In addition, every patient has their
own goals and wishes in terms of treatment outcomes. However,
similar to the operative intent, most, if not all, would wish to
return back to their baseline lifestyle through surgery. It is thus
better to base the goals of rehabilitation on an individual’s
quality-of-life to realise the true impact of prehabilitation for
sarcopeniat*® (Supplementary Item 8, Supplemental Digital
Content 8, http://links.lww.com/JS9/C483).

Summary and conclusion

Sarcopenia is an independent risk factor for poor surgical and
oncological outcomes* 3!, Coupled with the aging population
in Singapore https://www.straitstimes.com/opinion/live-long-
and-prosper-a-super-aged-singapore-society-does-not-have-to-
be-a-sad-one, the prevalence of sarcopenia will only be expected
to rise. There will correspondingly be an increased demand for
surgery in this vulnerable group!"**!, While sarcopenia is highly
prevalent in the adult population, there has yet to be any mutual
consensus on perioperative management of sarcopenic surgical
patients in the literature>!. The ability to diagnose and manage
sarcopenia remains poor even in the medical fraternity!'**!,
Currently, most attention and resources are focused on the more
acknowledged sequelae — clinical frailty.

As the recognition and identification of sarcopenia in patients
are still lacking, diagnostic imaging tools such as CT and MRI are
still not being routinely used to measure ASM. This is one reason
AWGS guidelines were not able to provide a sex-specific cut-off
value for CT and MRI assessment, contrary to our European and
international counterparts!”>®l. Therefore, much more work is
required to validate and encourage the use of these diagnostic
modalities for ASM measurement in Asial”®l. By increasing
awareness of sarcopenia through these consensus statements
which provide a framework for the management of sarcopenia,
we hope that this will lead to more awareness amongst clinicians
of the negative impact of sarcopenia in surgery, provide moti-
vation for more efforts to evaluate for the condition and in doing
so, address the unmet clinical gap in the management of sarco-
penia in the Singapore and Asia context.

Through early recognition of sarcopenia in surgical patients
and taking steps to address the physiological deficiencies incurred
as a result of sarcopenia, we hope that an earlier return to func-
tional baseline, reduction in morbidity and mortality would
invariably also lead to less healthcare spending or more health-
care cost savings>'**?l, The PREHAB study in Europe, a well-
designed multicentre RCT advocating for the role of multimodal
prehabilitation in major colorectal resections, supports the above
possibility™®?!. The ERAS society has also recently included pre-
habilitation as one of its principles, highlighting the credibility
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behind multimodal prehabilitation, which would be more rele-
vant in the vulnerable sarcopenic cohort!*®!. Further health eco-
nomic studies demonstrating cost savings are required in order to
justify the resources and sustainability of effort required to
manage sarcopenia in the perioperative setting over the
long term.

Within the context of Singapore, there are three different
healthcare clusters with varying approaches to managing patients
with sarcopenia. With the limited evidence and varying opinions
on perioperative management in patients with sarcopenia, it will
be important for different clusters to compare outcomes of their
own perioperative programmes with standardized variables,
clinical data, and outcomes, likewise among different countries in
the region. Future steps by the authors would include conducting
further multicentre clinical efficacy and health economic studies
to validate the eight recommendation statements in Singapore
and regional countries. Engagement and buy-in by healthcare
authorities is essential for widespread adoption and imple-
mentation in patient care.
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