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BACKGROUND When considering whether a patient is fit
for surgery, a comprehensive patient assessment represents
the first step for an anaesthetist to evaluate the risks associ-
ated with the procedure and the patient’s underlying dis-
eases, and to optimise (whenever possible) the perioperative
surgical journey. These guidelines from the European Socie-
ty of Anaesthesiology and Intensive Care Medicine (ESAIC)
update previous guidelines to provide new evidence on
existing and emerging topics that consider the different
aspects of the patient’s surgical path.

DESIGN A comprehensive literature review focused on
organisation, clinical facets, optimisation and planning. The
methodological quality of the studies included was evaluated
using the GRADE (Grading of Recommendations, Assess-
ment, Development, and Evaluation) methodology. A Delphi
process agreed on the wording of recommendations, and
clinical practice statements (CPS) supported by minimal
evidence. A draft version of the guidelines was published
on the ESAIC website for 4 weeks, and the link was distrib-
uted to all ESAIC members, both individual and national,
encompassing most European national anaesthesia socie-
ties. Feedback was gathered and incorporated into the
guidelines accordingly. Following the finalisation of the draft,
the Guidelines Committee and ESAIC Board officially ap-
proved the guidelines.

RESULTS In the first phase of the guidelines update, 17 668
titles were initially identified. After removing duplicates and

restricting the search period from 1 January 2018 to 3 May
2023, the number of titles was reduced to 16 774, which
were then screened, yielding 414 abstracts. Among these,
267 relevant abstracts were identified from which 204
appropriate titles were selected for a comprehensive
GRADE analysis. Additionally, the study considered 4
reviews, 16 meta-analyses, 9 previously published guide-
lines, 58 prospective cohort studies and 83 retrospective
studies. The guideline provides 55 evidence-based recom-
mendations that were voted on by a Delphi process, reaching
a solid consensus (>90% agreement).

DISCUSSION This update of the previous guidelines has
covered new organisational and clinical aspects of the
preoperative anaesthesia assessment to provide a more
objective evaluation of patients with a high risk of postopera-
tive complications requiring intensive care. Telemedicine and
more predictive preoperative scores and biomarkers should
guide the anaesthetist in selecting the appropriate preoper-
ative blood tests, x-rays, and so forth for each patient,
allowing the anaesthetist to assess the risks and suggest
the most appropriate anaesthetic plan.

CONCLUSION Each patient should have a tailored assess-
ment of their fitness to undergo procedures requiring the
involvement of an anaesthetist. The anaesthetist’s role is
essential in this phase to obtain a broad vision of the patient’s
clinical conditions, to coordinate care and to help the patient
reach an informed decision.
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Preamble

The scope of these guideline is to provide an update on
the previous European Society of Anaesthesiology and
Intensive Care (ESAIC) recommendations published in
2018! on the preoperative assessment and evaluation of
adults undergoing noncardiac surgery.

These new guidelines differ from the previous ones! by
focusing more on selected topics. Their aim is to avoid
repetition of what is already well established from previ-
ous ESAIC guidelines,?2~# and to create a structured
pathway on how patients should be assessed preopera-
tively. We take for granted that some of the basic con-
cepts of preoperative tests, previously described as best
clinical practice,® are already implemented.

We provide evidence-based recommendations whenever
possible or, if there is no primary research, the authors
issue clinical practical statements (CPS), based on con-
sensus through a Delphi process, to guide clinical patient
management across Europe.

Since the previous guidelines,! our specialty has faced
the convergence of mounting affordability challenges,
increased waiting time for surgery due to clinical staff
shortages® and the impact of COVID-19, coupled with
insufficient progress in overall treatment outcomes. This
looming storm could reshape our speciality. Despite a
significant and increasing demand, investment in medi-
cal training positions has remained stagnant, leaving
Europe confronting a shortage of over 20 000 anaesthe-
tists by 2040.

The shortage of anaesthetists leads to delays and a
backlog of patient awaiting assessment and surgical treat-
ment: this backlog seems difficult to solve. This implies
we should initiate discussions about overall health con-
ditions and perioperative options as early as possible.
Considering that many patients have experienced decon-
ditioning, malnourishment and unmanaged comorbid-
ities because of limited medical care during the
pandemic, as anaesthetists, we have to address this
considerable workload.

ESAIC has embraced the concept of professional roles
for anaesthetists beyond the operating room, to coordi-
nate multidisciplinary teams (MD'T's), optimise patient
care from the preanaesthesia clinics to the intensive care
unit (ICU) and to reduce postoperative morbidity and
mortality.

The ESAIC Guidelines Committee assessed the previ-
ous guidelines and appointed a new taskforce to update
and significantly revise the format and recommendations.
The taskforce decided to focus on specific topics, and to
make these guidelines a modular document that could be
updated with supplements quickly as new evidence
emerges.

This taskforce conducted a thorough revision of the
previous guidelines and defined specific areas of interest
intended to guide anaesthetists in the rational use of
resources, in assessing the patients’ preoperative condi-
tions promptly, in optimising modifiable conditions (e.g.
preoperative anaemia) before surgery and in the provision
of an overall clinical risk assessment suitable for discus-
sion with the patients or their carers during the informed
consent process.

Clinical practice statements (CPS) are typically devel-
oped when evidence is incomplete, indirect or contradic-
tory. hence, there is always some uncertainty about the
best course of action, and this is why guidelines cannot be
considered definitive answers for all patients. Guidelines
should be used according to the clinical context.

Clinical decision-making is complex, and it requires to be
individualised for each patient. Guidelines are developed
for populations and such general advice can conflict with
personalised precision medicine. Individual patients may
have different needs that must be considered when
implementing recommendations from clinical practice
guidelines.”

These guidelines are not explicitly devised to improve
the quality of the preoperative journey, or to help allocate
resources, or to adopt new technologies such as artificial
intelligence (AI),® which may ease our daily work but is
still far from being consolidated in our daily clinical
practice. However, with the evolution of new technolo-
gies, collecting relevant clinical information will provide
a more rapid, precise and reliable perioperative risk
assessment, creating a personalised perioperative plan
to be discussed and agreed with patients.

Introduction

These guidelines target the preoperative assessment of
adults undergoing elective, noncardiac surgery (NCS).
However, we do not simply focus on patients about to
undergo surgical procedures in the operating theatre as
there is an increasing number of procedures outside this
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area, such as endoscopy or interventional radiology (i.c.
nonoperating room anaesthetic locations, NORA) where
the presence of an anaesthetist is required, not only
because of specific patient characteristics or a patient’s
request for deep sedation but also because of the evolu-
tion of treatment options and an increasing number of
patients with comorbidities made worse by ageing and
long-term survival from chronic diseases.

Consequently, we provide an overview of how to match
low-risk procedures (surgical/nonsurgical) and high-risk
medical conditions that cannot be modified or opti-
mised.?10

The ESAIC-focused guidelines on cardiac biomarkers
and risk assessment for major perioperative cardiac
events®!! are comprehensive documents that provide
recommendations on using cardiac biomarkers for patient
risk evaluation in the preoperative setting. The guide-
lines discuss the benefits and risks of using cardiac
biomarkers while recommending patient selection and
careful interpretation of results. Cardiac biomarkers com-
bined with other clinical signs or laboratory tests can be
helpful in risk assessment, but they should not be used in
isolation. The overall clinical assessment of the patients is
equally important, including age, comorbidities, and sur-
gical risk. Considering these factors, we can more accu-
rately estimate the patient’s risk of complications.

We will also refer to the 2023 ESAIC guidelines on using
antithrombotic agents in patients undergoing regional
anaesthesia,? which focus on optimising patients’ antith-
rombotic medications when surgery requires neuraxial or
peripheral nerve blocks.

These new guidelines will complete the bundle of evi-
dence-based recommendations on the perioperative eval-
uation of adult patients undergoing NCS. The guidelines
aim to offer a comprehensive guide for the anaesthetist
conducting the preoperative assessment, enabling them
to create and follow a well defined flowchart with an
optimal perioperative plan.

The taskforce also formulated new clinical questions not
covered by previous guidelines. In the guidelines, the
answers to these questions are based on the existing
literature and supported by a graded and evidence-based
set of practice recommendations.

Materials and methods

The European Society of Anaesthesiology and Intensive
Care (ESAIC) appointed a taskforce to update the exist-
ing guidelines on the preoperative assessment of adult
patients undergoing mainly elective NCS. The taskforce
developed clinical queries using the Population/Inter-
vention/Comparison/Outcome (PICO) questions. These
PICO questions were then further refined for the search
strategy. The initial list of 20 PICO questions was revised
and some were combined and initially, the taskforce

approved a compact set of 11 PICOs. However, recently,
many new adverse reactions have been registered in the
Food and Drug Administration (FDA) adverse event
reporting system (FDAER), including glucagon-like pep-
tide I (GLP-1) agonists'? as a risk factor for gastric
aspiration during induction of general anaesthesia, and
sodium-glucose cotransporter-2 (SGL'T'2) inhibitors as a
risk factor for euglycemic diabetic ketoacidosis (eDKA).13
Consequently, the ESAIC Board asked the taskforce to
add one specific PICO question to address recommenda-
tions for these two drugs.

The 12 final PICOs were generated based on the research
questions addressed in this article. The main new clinical
queries arising from the research questions were divided
into three main areas: organisational aspects, clinical
assessment and optimisation and planning.

For the clinical questions raised in each PICO, the
members of each PICO subgroup were requested to
provide keywords that were then used for the literature
search.

Eligibility criteria

Studies involving adults (18 years or older) undergoing
clective NCS were predominantly included. Previous
guidelines, systematic reviews, randomised controlled
trials and cohort observational studies were considered
eligible for inclusion, while narrative reviews, case
reports, series and reviews were excluded.

Electronic literature search

A guideline information specialist, Janne Vendt (Copen-
hagen University Hospital, Rigshospitalet, Copenhagen,
Denmark), developed the literature search strategy in
close collaboration with the author (M.L.) and the ESAIC
group methodologists (C.S.R. and A.A.). The literature
search was conducted in MEDLINE (OvidSP),
EMBASE (OvidSP) and Cochrane Central Register of
Controlled Trials (CENTRAL). The searches were not
restricted to specific languages and ran with high preci-
sion on the topics. A similar search strategy was used for
all the databases. The electronic database searches were
limited from 2016 to 2023. The panel members were also
encouraged to add any missing papers of interest of which
they were aware and to conduct a ‘snowballing’ search
themselves. T'wo task force members were appointed for
each PICO and asked to perform the first screening of
relevant articles, and to assess relevant abstracts and titles
in a second round. A third task force member was asked to
solve conflicts in case of disagreement. After removing
all duplicates, the authors again screened the abstracts
and titles before making a final decision on including or
excluding studies. All relevant articles were retrieved for
full-text assessment and data extracted using Rayyan'#
or Covidence (Covidence systematic review software,
Veritas Health Innovation, Melbourne, Australia).
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If the search strategy yielded no eligible literature or
evidence to answer the clinical questions and PICOs, the
task force members were allowed to extend the search
dates and include either newer or older publications of
relevance. For such purposes, only studies of the best
quality were included.

During the first phase, 17 668 titles were identified; after
removal of duplicates and limitation of the search to the
period from the 1 January 2018 to 3 May 2023, the
remaining 16 774 titles were screened, resulting in 414
abstracts. From these, 267 relevant abstracts were used to
select 204 appropriate titles for a detailed GRADE
(Grading of Recommendations, Assessment, Develop-
ment and Evaluation) analysis. In addition, 4 reviews,
16 meta-analyses, 9 previously published guidelines, 58
prospective cohort studies and 83 retrospective studies
were considered. For a more detailed description of the
search strategy and literature results from each PICO
question, the readers are referred to Appendix 1, http://
links.Ilww.com/EJA/B36.

Risk-of-bias assessment

The risk-of-bias assessment for the final articles retrieved
from the literature was conducted following the guidance
in both the Cochrane Handbook for Systematic Reviews and
Interventions for randomised clinical trials and the SIGN
checklist for observational studies supplied by the
ESAIC methodologist (C.S.R.). All summary tables are
available in Appendix 2, http://links.lww.com/EJA/B37.
Any disagreements regarding assessing the risk of bias

Table 1 GRADE definitions

Grade of recommendation

Clarity of risk/benefit

1A Strong recommendation, high-quality evidence

1B Strong recommendation, moderate-quality
evidence

1C Strong recommendation, low-quality evidence

2A Weak recommendation/suggestion, high-

quality evidence

2B Weak recommendation/suggestion, moderate-
quality evidence

2C Weak recommendation/suggestion, low-quality
evidence

Clinical practice statements
(CPS)

Very low-quality evidence

were resolved through discussion with the methodologist

(C.S.R and AA).

Quality-of-evidence assessment

The ESAIC guidelines committee uses the GRADE
methodology to formulate recommendations: these are
based on the findings of the included studies in conjunc-
tion with their methodological quality. The GRADE
system was selected because it is simple to use and has
two levels of recommendations (1 and 2) and three levels
related to the quality of the evidence (A, B and C), which
makes iteasier for clinicians to understand the implications
of the recommendations. The taskforce members were
asked to define relevant outcomes across all clusters and
rank the relative importance of outcomes. Each group
member was responsible for grading the articles for each
cluster. The level of evidence for a recommendation was
downgraded if the included literature needed to be of
better quality, if there were inconsistencies in the results or
if the evidence was indirect or not applicable to the clinical
question. The level of evidence was upgraded if the study
quality was high, if the magnitude of the effect was
significant or if there was a dose—response gradient.
The GRADE system is summarised in Table 1 following
ESAIC methodology guidelines.

Development of recommendations

Each PICO group assigned one task force member to
write the initial draft of the recommendations discussed
within their PICO group and then submit it to the entire
task force for further discussion and final agreement in

Quality of supporting evidence

Consistent evidence from well performed randomised, controlled trials or
overwhelming evidence of some other form. Further research is unlikely to
change our confidence in the estimate of benefit and risk.

Evidence from randomised, controlled trials with important limitations
(inconsistent results, methodologic flaws, indirect or imprecise), or very strong
evidence from some other research design. Further research (if performed) is
likely to have an impact on our confidence in the estimate of benefit and risk
and may change the estimate.

Evidence from observational studies, unsystematic clinical experience, or from
randomised, controlled trials with serious flaws. Any estimate of effect is
uncertain.

Consistent evidence from well performed randomised, controlled trials or
overwhelming evidence of some other form. Further research is unlikely to
change our confidence in the estimate of benefit and risk.

Evidence from randomised, controlled trials with important limitations
(inconsistent results, methodologic flaws, indirect orimprecise), or very strong
evidence from some other research design. Further research (if performed) is
likely to have an impact on our confidence in the estimate of benefit and risk
and may change the estimate.

Evidence from observational studies, unsystematic clinical experience, or from
randomised, controlled trials with serious flaws. Any estimate of effect is
uncertain.

Clarity of risk/benefit: high uncertainty in the estimates of benefits, risks, and
burdens; benefits may outweigh risks and burdens.

Quality of supporting evidence: evidence from observational studies,
unsystematic clinical experience, case reports or extrapolated from other
settings and populations or from trials with serious flaws. Any estimate of
effect is uncertain.
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line with the GRADE provided for each of the recom-
mendations. The authors’ aim was to incorporate the
relevant supporting references for each recommendation
within a concise explanation, prioritising studies of the
highest quality. The taskforce decided to include addi-
tional clinical practice statements (CPS) for each PICO
when there was a lack of evidence on a specific question.
The voting process was conducted via two virtual Delphi
rounds in which each recommendation/CPS was
rephrased according to the various comments and sugges-
tions of the panel. We accepted a prespecified level of
agreement of 80% on a given recommendation/CPS. The
new recommendations/CPSs were sent again to the task-
force members for a new voting round. If, after a third
round, agreement was not reached, we presented the
result as ‘no agreement’ in the text.

The taskforce chairman (M.L.) merged the final docu-
ment and shared it with all the taskforce members for
final approval. All the relevant comments were included
in the revision of the final document, which the ESAIC
Guidelines Committee, the ESAIC Board and all the
ESAIC members then approved after an open-peer
review assessment.

The dissemination and implementation of these guide-
lines depend on the ESAIC, which facilitates the harmo-
nisation of education and training throughout Europe by
preparing and updating the European Training Require-
ments (ETR). Dissemination and implementation can
also be facilitated by the ESAIC, including guidelines
and content in the European Diploma in Anaesthesia and
Intensive Care (EDAIC) questions, by repetitive pod-
casting, webinars and applications. Dissemination and
implementation are also incumbent on every European
academic institution and European Anaesthesia Society
integrating these guidelines into clinical practice to guar-
antee the highest safety and best standard of care during
the preoperative journey of our patients.

A summary of all recommendations and CPS for each
PICO is presented in Table 2.

Organisational aspects

Timing of the preoperative anaesthesia
assessment

When and how should the preoperative anaesthesia
assessment happen?

R1.1: We recommend an early outpatient preoperative anaes-
thesia assessment to reduce day-of-surgery cancellations and
length of hospital stay. (1C)

R1.2: We recommend that telemedicine and standardised ques-
tionnaires be used as part of the preoperative anaesthesia
assessment to improve patient accessibility to preanaesthesia
care and their satisfaction. (1B)

R1.3: We suggest performing the preoperative assessment before
the day of surgery, preferably within 30 days. However, we

advise an updated comprehensive review by the attending
anaesthetist within the 48 h before surgery. (CPS)

R1.4: We suggest conducting the preoperative assessment as
early as possible, but within 30 days of the planned procedure
Sfor high-risk patients, to allow patient optimisation and fitness
improvement for surgery.

Existing evidence and comments

Clinical evaluation of the patient’s fitness to undergo any
procedure under general anaesthesia or sedation is one of
the foundations for providing safe and effective anaes-
thesia care.!>16 Our previous guidelines focused on how,
but did not clearly define when, to perform this evalua-
tion and consider the patient ready for surgery. We found
new evidence on using telemedicine to facilitate pre-
anaesthesia assessment and thus enhance efficiency in
the scheduling of surgical procedures and so improve the
patient’s experience.!”

We found scarce evidence on this question. Most of the
recommendations made in previous guidelines!® were
based on a consensus of consultant anaesthetists on the
timing of the assessment based on the patient’s conditions
and surgical invasiveness. They suggested that preopera-
tive anaesthesia assessment should be completed before
the day of surgery for both high-risk patients and high-risk
surgery. According to common clinical practice, it has been
agreed that the preoperative screening and MD'T meeting
should happen within the 30days before the surgical
procedure so that the surgeon can decide on the actual
procedure to be undertaken. According to the national/
regional requirements, legally binding timings should be
considered because, in routine clinical practice, we com-
bine risk assessment and patient education to obtain in-
formed consent, where timing is legally relevant.
Nevertheless, it must then be updated within 48h of
surgery!'?29 to allow rescheduling of patients in case of a
need for further optimisation (e.g. preoperative anaemia).
A recent small study?! on the actual effect of timing of the
preoperative assessment before the surgical intervention
showed thatan assessment closer to the procedure date was
correlated with reduced ICU admission and major com-
plications. When the preoperative assessment was carried
out 4 days or less before the procedure date, there was a
significant reduction in length of stay (3.91 vs. 4.49 days;
P=0.03). When the preoperative evaluation was carried
out 11 days or less before the procedure date, there was a
four-fold decrease in the intensive care admission rate
(P=0.04). Furthermore, the primary complication rate
was also significantly reduced (P < 0.05). However, when
preoperative evaluation took place 30 days or less before
the procedure date compared with more than 30 days prior,
there were no significant changes in the outcomes.

High-risk operations have been defined as those with a
mortality of more than 5%. This can be either a procedure
with an overall mortality of more than 5% or a patient

Eur J Anaesthesiol 2025; 42:1-35
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Table 2 Summary of recommendations

Timing of the preoperative anaesthesia assessment

When and how should the preoperative anaesthesia assessment happen?

R1.1: We recommend an early outpatient preoperative anaesthesia assessment to reduce day-of-surgery cancellations and length of hospital stay. (1C)

R1.2: We recommend that telemedicine and standardised questionnaires be used as part of the preoperative anaesthesia assessment to improve patient accessibility to
preanaesthesia care and their satisfaction. (1B)

R1.3: We suggest performing the preoperative assessment before the day of surgery, preferably within 30 days. However, we advise an updated comprehensive review
by the attending anaesthetist within the 48 h before surgery. (CPS)

R1.4: We suggest conducting the preoperative assessment as early as possible but within 30 days of the planned procedure for high-risk patients, to allow patient
optimisation and fitness improvement for surgery. (CPS)

Requests for preoperative consultations

When does a consultation with another specialist add value to the preoperative assessment?

R2.1: We suggest referral to a specialist (cardiologist, pneumologist, allergologist, etc.) to make an accurate diagnosis and, if the patient's underlying condition can be
improved, to set out a time scale and treatment regimen to obtain this improvement. Only at the end of this process, when the patient is ‘optimised’, can the anaesthetist
make a prediction/estimate of the risk. (CPS))

Who should coordinate patients’ consultations with other specialists?

R2.2: An expert anaesthetist should coordinate the preoperative evaluation involving a multidisciplinary team discussion when needed. (CPS)

Cardiovascular assessment

What kind of tools could we use to assess the cardiovascular system preoperatively?

R3.1: We suggest using the Revised Cardiac Risk Index (RCRI) score in preoperative patient risk stratification. (2C)

R3.2: When ordering preoperative blood tests, we suggest using natriuretic peptides as biological markers in high-risk patients (RCRI >2) undergoing high-risk surgery. (2C)

R3.3: We discourage using METs as a subjective measurement of the patient’s functional capacity before medical decision-making. The preoperative patient-subjective
estimate of METs correlates poorly with the METs measured by exercise stress testing. Nonetheless, in selected individuals, the preoperative assessment of patient-
subjective METs is used as a surrogate marker of preoperative performance even if this is not seen as a substitute for preoperative cardiopulmonary testing. (1A)

R3.4: We recommend combining natriuretic peptides and Duke Activity Status Index questionnaires to evaluate cardiac reserve in high-risk patients undergoing high-risk
surgery. (1C)

R3.5: We recommend completing the WHO Disability Assessment Schedule 2.0 in high-risk patients before surgery as this could be useful to inform the patients about
the risks of postoperative disability. (1C)

Use of Point-of-Care Ultrasound (POCUS)

Should POCUS of the heart and lung be an integral part of the preoperative assessment in all patients with heart disease who are about to undergo
high-risk surgery?

R4.1: We suggest using a focused POCUS examination of the heart and lung, performed by a trained anaesthetist, in patients with any concerns regarding cardiovascular
comorbidity before urgent or emergency surgery to address significant cardiac abnormalities and request a cardiology consultation and trigger more thorough
cardiovascular monitoring, but it should not delay surgery. (2B)

R4.2: There is no compelling evidence that a preoperative focused cardiac POCUS exam in patients with or without known chronic heart failure or coronary artery disease
before elective high-risk surgery could reduce postoperative morbidity. (2B)

Previous SARS-CoV2 (COVID-19) infection

Should we screen all patients who are suspected of COVID-19 infection?

R5.1: We recommend that preoperative antigen testing (detecting specific proteins on the surface of the SARS-CoV-2 virus) be performed only on symptomatic patients. (1C)
R5.2: We recommend not using chest computed tomography (CT) as a screening tool for diagnosing SARS-CoV2 in asymptomatic patients. (1C)

Should patients with previous COVID-19 infection (any severity) but who developed persistent moderate/severe symptoms (e.g. muscular fatigue) be screened
differently? Who should coordinate patients’ consultations with other specialists?

R5.3: We suggest that patients admitted for hospital care with a previous clinical —radiological diagnosis of SARS-CoV2 infection that required intensive care unit or high
dependency unit admission should go through more extensive cardiorespiratory preoperative evaluation [echocardiography, chest computed tomography,
cardiopulmonary exercise testing (CPET)]. (CPS)

Airway evaluation

What should be the minimum number of tests required for effective planning of airway management?

R6.1: We recommend assessing the patient’s airway before any procedure. (1C)

R6.2: We recommend performing multiple tests to improve the positive-predictive and negative-predictive values of preprocedural airway assessment. (1A)

R6.3: We suggest using the minimum set of airway assessment tests that may vary among patients depending on specific underlying pathologies. (2C).

R6.4: For a comprehensive risk assessment, including the postanaesthesia care, the minimum set of airway assessment tests should include, apart from anatomical tests,
the evaluation of physiology, environment, devices and the individual and team expertise. (1C).

R6.5: More evidence is required before recommendations can be made regarding the need for instrumental tests (e.g. ultrasound) for airway assessment. (CPS)

R6.6: In case of predicted and previously experienced difficult airway, we recommend informing the patient adequately and obtaining consent for specific procedures (e.
g. awake intubation), and an alert form should be given to the patient in case of future procedures requiring airway management. (1C)

Renal function assessment

Should the patient with established renal dysfunction be tested preoperatively specifically to predict a worsening of their renal function after
anaesthesia?

R7.1: In patients with known chronic kidney disease (CKD), we recommend quantifying the estimated glomerular filtration rate (€GFR) and proteinuria before surgery for
risk stratification regarding postoperative acute kidney injury (AKI) and worsening of CKD. (1C)

R7.2: We suggest considering NT-Pro BNP testing combined with eGFR to add additional information on risk stratification for postoperative acute kidney injury (AKI) and
worsening of CKD. (2C)

Evaluation of coagulation disorders

How should we manage patients undergoing minor/major surgery with acquired/primary coagulation disorders?

R8.1: In elective procedures, we suggest that the perioperative continuation of antithrombotic therapy should be weighed against the bleeding risk of surgery, patient-
related factors, and the specific antithrombotic medication. (2C)

R8.2: We recommend continuing antiplatelet therapy for 6 months after elective percutaneous intervention and 12 months after an urgent coronary intervention. In the case of
drug-coated balloon angioplasty, the duration of dual antiplatelet therapy could vary from a minimum of 1 month to a maximum of 12 months, depending on the status of the
disease (stable vs. unstable, chronic vs. acute), the dimension of the occluded vessel, presence of in-stent restenosis, type of stenosed stent and bleeding risk. (1C)

R8.3: We recommend managing anticoagulant medication before an emergency/urgent procedure based on its pharmacokinetic characteristics, reversal agent
availability, the patient’s renal function and the likelihood of major bleeding (1A)

R8.4: We suggest that the bleeding risk should be balanced with the thrombotic risk to assess the necessity of withdrawing the anticoagulant or antiplatelet therapy. (2C)

R8.5: We suggest that patients with previous percutaneous coronary intervention require a careful risk—benefit assessment to manage perioperative antiplatelet therapy. (2C)
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R8.6: We suggest that the preoperative evaluation of patients undergoing noncardiac surgery should include an educational program for patients and their caregivers on
the perioperative handling of their antithrombotic therapy. (2C)

R8.7: We suggest that the perioperative assessment of coagulation status should be implemented through thromboelastometry and thromboelastography in patients with
cirrhosis and significant coagulopathy, as well as in a hypercoagulability state with tranexamic acid administration. (2C)

R8.8: In haemophilia patients, pharmacokinetic-guided treatment should be implemented over real-body weight-guided treatment to assure an optimal perioperative
achievement of the prespecified coagulation factor range. (2B)

R8.9: We recommend that patients with haemophilia, von Willebrand disease and factor X deficiency should be managed with a coordinated, multidisciplinary approach
to their care. (1C)

The high-risk patient

How to care for a patient at high-risk of postoperative complications but requiring a low-risk procedure?

R9.1: We recommend using frailty testing as an effective tool for predicting postoperative outcomes, especially for assessing the risk of delirium. (1C)

R9.2: We recommend using the Clinical Frailty Scale if the preoperative anaesthesia physical examination reveals the presence of a frailty phenotype. We should ask for an
evaluation from a geriatrician to improve the cognitive, nutritional and comorbidity status by delaying surgery (time-sensitive or elective procedures) whenever possible. (1C)

R9.3: We recommend using the Clinical Frailty Scale because of its high feasibility and predictive values. (1C)

Role of prehabilitation

How should patients at high risk of postoperative complications (respiratory, cardiac) be prehabilitated (physical therapy, nutrition)?

R10.1: The role of prehabilitation should be established in noncardiac surgery patients. (2B)

R10.2: Nutritional support before surgery should be considered in noncardiac surgery patients. (2C)

Postoperative admission to the intensive care unit (ICU)

Should all patients with preexisting cardiac disease undergoing elective major surgery be admitted routinely to the ICU postoperatively?

R11.1: We do not recommend routine admission to the ICU for patients with stable cardiac diseases undergoing elective major surgery. Selective access to the ICU in
this subset of patients following a multidisciplinary evaluation of the risk-to-benefit ratio might be more appropriate. (1C)

Use of GLP-1 agonists and SGLT2 inhibitors

Is using GLP-1 agonists or SGLT2 inhibitors changing the perioperative management of patients undergoing procedures requiring sedation/
anaesthesia?

R12.1: When a GLP-1 agonist is prescribed as a weekly injection and considering the long half-life of GLP-1 agonists, we recommend pausing GLP-1 agonists at least 1
week before a scheduled procedure requiring sedation/anaesthesia. If these drugs are given for obesity, then 2 weeks (three half-lives) are recommended. (CPS)

R12.2: If the medication is prescribed as daily oral or subcutaneous administration, we recommend pausing GLP-1 agonists on the day of the procedure. (CPS)

R12.3: There is no evidence to show that stopping these medications even 1 week before the procedure will eliminate the risk of delayed gastric emptying, despite
following the usual fasting timing for surgery. (CPS)

R12.4: A clear fluid diet for 24 h before any procedure should be considered in patients taking GLP-1 agonists. (CPS)

R12.5: All patients taking GLP-1 agonists should be considered as at risk of having a full stomach despite a lack of gastrointestinal symptoms. (CPS)

R12.6: Whenever possible, a gastric ultrasound should be performed. If gastric contents are found by ultrasound and these are considered as a high risk for aspiration,
patient should be counselled about this risk before deciding to proceed with sedation/general anaesthesia. (CPS)

R12.7: If the procedure is of such urgency that postponement is not desirable, endotracheal intubation by rapid sequence induction/intubation is advised. (CPS)

R12.8: SGLT2 inhibitors (SGLT2i) drugs should be withheld for 3 to 4 days before elective procedures to reduce the risk of euglycemic diabetic ketoacidosis. (CPS)

R12.9: Patients taking SGLT2i medications should consume clear fluids approximately 2 h before the procedure to keep regular hydration. (CPS)

R12.10: Euglycemic diabetic ketoacidosis should be suspected in this category of patients, and blood B-hydroxybutyrate is a functional confirmatory test. (CPS)

R12.11: If a patient taking SGLT2i drugs did not discontinue the medication in time, dehydration caused by bowel preparation for endoscopy can increase the ketone
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levels, and the patient should be adequately hydrated before leaving the hospital. (CPS)

with an individual mortality risk of more than 5%. Simple
clinical criteria can identify high-risk surgical patients
(HRSPs).21-23 Surgery can be high risk because of pa-
tient-specific factors or procedure-specific factors; in 2011
in the UK, the incidence of mortality for high-risk
patients was 12.5%, accounting for 80% of all periopera-
tive deaths.?* In this specific category of patients, asses-
sing the ‘high-risk’ surgical patient should quantify each
risk of an adverse outcome. This should be made explicit
to the patient, clearly documented and used to stratify
patients to receive appropriate perioperative care.?3

The current evidence on preoperative anaesthesia clinics
(PACs) demonstrates their impact in optimising a patient’s
condition before surgery, reducing laboratory testing and
consultations and showing an apparent reduction in the
duration of hospital stay?® and cancellation of surgery.27-31
One study demonstrated only a significant decrease in
mortality from 18 of 298 (6.1%) patients without a PAC
assessment to 14 of 1147 (1.2%) patients with a PAC
assessment (2 =0.001).32 More recent research3® in an
urban academic medical centre with the patients stratified
according to date of procedure, procedure type, emergency
status, certain preoperative comorbidities, gender, age,

ASA physical classification score, Johns Hopkins surgical
grade, in-hospital mortality and whether or not the patient
was seen in the PAC before the procedure, showed that the
visit to the PAC was associated with a reduction in mortal-
ity (odds ratio 0.48; 95% CI, 0.22 to 0.96, P=0.04) by
comparison with the matched cohorts. A sub-analysis of
failure-to-rescue suggested that the proportion of deaths
attributable to an unanticipated surgical complication was
not significantly different between the two groups
(P=0.141).

With the recent need to maintain preanaesthesia evalua-
tion while minimising the risk of disease transmission
during the COVID-19 pandemic, telemedicine has be-
come used more commonly, with an anaesthesia team
member contacting the patient via a phone call or video-
conference platform. A recent meta-analysis®* revealed
that, when compared with to face-to-face evaluation,
surgery cancellation rates with virtual care were no dif-
ferent, with a pooled cancellation rate (in eight of the
studies analysed with a random effects model) of 2 (95%
CIL 1 to 3)%. Most studies reported a positive patient
experience, with a pooled estimate of 90 (95% CI, 81 to
95)%. There was a high success rate of 92 to 100% in
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using the information collected with virtual care to diag-
nose and manage patients,!7-3536 without increasing sur-
gery cancellations.37-#2 It seems clear that preoperative
teleconsultation results in a positive patient experience,
because of improved communication and less time re-
quired for a PAC.353843 The high patient satisfaction rate
with virtual care was primarily attributed to an efficient
and accurate preanaesthesia assessment, which reduced
both the time and the monetary costs associated with
travel to a clinic, in the range of 24 to 137 min and $60 to
67 per patient, respectively, without increasing surgery
cancellations, 15:17:32.33,35,36-40,43

However, applying this technology to a broader population
could be challenging because of the limited access to, or
difficulty with technology. Virtual physical examination
with electronic stethoscopes is promising but rare,17:35:4445
Still, even when an electronic stethoscope was not used,
similar or lower surgery cancellation rates were reported
compared with a face-to-face assessment.17:36:37.39.:46

Future research

No evidence exists regarding when the preanaesthesia
and fitness for surgery assessments should be performed.
The current recommendations are still based on clinical
judgment. A more objective relationship between the
timing of preoperative optimisation and subsequent post-
operative outcome needs to be established.

ASA T and II patients can be triaged in a preoperative
telephone interview, however, specific patient conditions
create substantial challenges in the perioperative man-
agement for those undergoing same-day surgery.

Future research should measure the risk of postoperative
complications and 30-day outcomes for patients under-
going virtual preanaesthesia assessment.

Requests for preoperative consultations

When does a consultation with another specialist
add value to the preoperative assessment?

R2.1: We suggest referral to a specialist (cardiologist, pneumol-
ogist, allergologist, etc.) to make an accurate diagnosis and, if
the patient’s underlying condition can be improved, to set out a
time scale and treatment regimen to obtain this improvement.
Only at the end of this process, when the patient is ‘optimised’,
can the anaesthetist make a predictionfestimate of the risk.

(CPS)

Who should coordinate patients’ consultations with
other specialists?
R2.2: An expert anaesthetist should coordinate the preoperative

evaluation involving a multidisciplinary team discussion when
needed. (CPS)

Existing evidence and comments
In general, a consultation with another specialist adds
value in high-risk and frail patients undergoing high-risk

Eur J Anaesthesiol 2025; 42:1-35

operations if, on the one hand, it allows physicians to
improve the patient’s condition before surgery, while on
the other hand, informing the patient about long-term
survival. These two aspects can be achieved in most
oncologic procedures, which, although time-sensitive,
can be delayed by 1 to 6 weeks, and in all nononcologic
elective procedures, which can be delayed up to 1 year.

It is worth considering that the first aspect — improving
the patient’s condition before surgery — cannot be rea-
lised in an emergency procedure, typically within 6 h, nor
even in an urgent scenario, typically between 6 and 24 h.
In these cases, the main goal is to inform the patient
about long-term survival and related disabilities, if any.

Future research

A multdisciplinary approach to perioperative risk and
management of patients should consider not only organ-
specific risks (e.g. the risk of acute myocardial events, or
stroke) and procedure-specific risks (e.g. impotence with
prostate surgery, a significant neurological deficit after
back surgery) but also the overall functional capacity of
the patient such that they can achieve a good outcome.
The specialist’s consultation should be done with specific
queries on the possible reversible/nonreversible factors
affecting the patient, and a timeline set out for the
required treatment to optimise the patient’s condition
before surgery and so help to improve the perioperative
outcome.

Clinical assessment

Cardiovascular assessment

What kind of tools could we use to assess the
cardiovascular system preoperatively?

R3.1: We suggest using the Revised Cardiac Risk Index (RCRI)
score in preoperative patient risk stratification. (2C)

R3.2: When ordering preoperative blood tests, we suggest using
natriuretic peptides (NPs) as biological markers in high-risk
patients (RCRI >2) undergoing high-risk surgery. (2)

R3.3: We discourage using METs as a subjective measurement
of the patient’s functional capacity before medical decision-
making. The preoperative patient-subjective estimate of METs
correlates poorly with the METs measured by exercise stress
testing. Nonetheless, in selected individuals, the preoperative
assessment of patient-subjective METs is used as a surrogate
marker of preoperative performance even if this is not seen as a
substitute for preoperative cardiopulmonary testing. (1A)

R3.4: We recommend combining natriuretic peptides and Dutke
Activity Status Index questionnaires to evaluate cardiac reserve
in high-risk patients undergoing high-risk surgery. (1C)

R3.5: We recommend completing the WHO Disability Assess-
ment Schedule 2.0 in high-risk patients before surgery as this
could be useful to inform the patients about the risks of
postoperative disability. (1C)
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Existing evidence and comments

In a 7-day cohort study including 46539 patients, the
European Surgical Outcomes Study (EuSOS, reported
that 1855 of the patients enrolled died after surgery, an
overall mortality rate of 4%.%7 Mortality was 3% for
elective surgery, 5% for urgent surgery and 10% for
emergency surgery. The study also showed heterogene-
ity between different countries, with Finland recording
the lowest mortality rate of 0.44%, compared with 6.92%
in Poland. Compared with data from outside Europe,
which demonstrates postoperative mortality rates ranging
from 1.3 to 2%, the European mortality rates leave scope
for improvements in perioperative care. 4748

In the postoperative period, cardiac complications in
elderly patients undergoing NCS are the most frequent
cause of morbidity and mortality, occurring between 0.5
and 30% of cases.?

During patient history and physical examination, anaes-
thetists can contribute to risk assessment and cardiac risk
reduction. However, as reported in the National Confi-
dential Enquiry into Perioperative Deaths registry,
anaesthetists recorded an increased risk of death in only
66% of the patients who died.>® Although previous stud-
ies have highlighted the limitations of the RCRI (Table
3), it is still the most objective tool in patient risk
estimation (e.g. cardiac death, myocardial infarction
and nonfatal cardiac arrest) after NCS.51.52

Of note, when patients were stratified across the four
classes of RCRI, there was no significant difference in the
rate of postoperative myocardial infarction in those re-
ceiving preoperative cardiological consultations and
those who did not.>35* In other words, preoperative
cardiological consultation did not reduce the rate of
postoperative myocardial infarction nor did it improve
other postoperative outcomes after major NCS.

Contrarily, some biological markers like high-sensitivity
cardiac troponin test (hs-¢cT'n'T) and preoperative natri-
uretic peptides [brain natriuretic peptide (BNP) and N-
terminal prohormone of BNP (N'T-proBNP)] can be used
to add predictive value to RCRI for cardiac events and
long-term mortality after major NCS.>*35 In a recent
study, the inclusion of hs-cTnT (>14ngl-!) and N'T-
proBNP (>300ngl—1) along with RCRI was shown to
significantly improve the prediction of postoperative MI

Table 3 Revised Cardiac Risk Index score

Variable Points

High-risk surgery

History of ischaemic heart disease
History of congestive heart failure

History of cerebrovascular disease
Preoperative treatment with insulin
Preoperative serum creatinine >2mg dl~’

_ A

The interpretation of the Revised Cardiac Risk Index score is generally as follows:
0 points, low risk; 1—2 points, intermediate risk; 3 or more points, high risk.

(event rate 5.2%, 30/572), the area under the receiver-
operating curve (AUC-ROC) increased from 0.590 to
0.716 with a net reclassification index of 0.66 (95% CI,
0.32 to 0.99, P<0.001) in the immediate postoperative
period after major NCS.5¢ In recent years, natriuretic
peptides have shown high negative-predictive values
when used as a ‘rule-out’ test for discriminating between
low-risk vs. high-risk cardiac patients.>®

The most recent guidelines about heart failure patients
from the European Society of Cardiology (ESC), the
American Heart Association/American College of Cardi-
ology and the American Diabetes Association not only
suggest measuring natriuretic peptides to rule out heart
failure in out-patients but also suggest cut-off values
related to age to rule in heart failure as follows: N'T-
pro-BNP at least 125 pgml—' under 50years, at least
250 pgml—"! for patients aged 50 to 75 years, and at least
500 pg ml—! for patients over 75 years.>” The consensus>?
also defines a new condition named ‘heart stress’ when
NT-proBNP levels are eclevated in asymptomatic
patients with risk factors for heart failure (e.g. diabetes,
hypertension, coronary artery disease), which could
evolve into cardiac dysfunction and a further increased
risk.*849 We do not know if a cardiological consultation
could improve the management of patients with ‘heart
stress’, this should be investigated in future research.

Cardiac reserve is the second most crucial aspect to be
considered when assessing if a patient is likely to be able
to tolerate the stress of surgery: for this, the cardio-
pulmonary exercise test (CPET) on an bicycle ergometer
with an incremental exercise protocol represents the gold
standard.>8 It is mostly used in thoracic surgery, where
the American College of Chest Physicians, the European
Respiratory Society and the European Society of Tho-
racic Surgeons recommend CPE'T in all patients with a
predicted postoperative diffusing capacity of the lung for
carbon monoxide (DL.CO) less than 40% or forced expi-
ratory volume in 1s (FEV1) below 60%.>°

CPET is underused in general surgery, where only 10 to
30% of patients receive this evaluation.®® As an alterna-
tive to CPE'T, the 6-min walk test (6MW'T') and the
stair-climbing test (SCT) could be considered. But
again, in the literature, these tests were predominantly
used in patients having thoracic surgery where the
6MW'T distance was predictive, not specifically for
cardiac complications but for all postoperative compli-
cations.®! Furthermore, a recent study found a weak
correlation between the 6MW'T and CPE'T measure-
ments.%?

Regarding the SCT, the inability to climb two flights of
stairs has shown a positive-predictive value of 82% for
postoperative pulmonary and cardiac complications or
death within 30days of general surgery.®> However,
compared with thoracic surgery, the inability to climb
two flights of stairs does not increase the risk of

Eur J Anaesthesiol 2025; 42:1-35
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perioperative mortality in NCS.%* Therefore, it is impos-
sible to estimate the risk of perioperative mortality asso-
ciated with stair climbing capacity in significant surgery
that is neither cardiac nor thoracic. In conclusion, we do
not have a specific exercise test for general surgery to test
cardiac reserve other than CPET.

Functional capacity can also be estimated through a
patient-subjective interview with metabolic equivalents
(METSs) and questionnaires like the Duke Activity Status
Index (DASI) (as shown in Table 4) which provides a
more precise estimation of cardiac reserve to be integrat-
ed with natriuretic peptides.®>

The recent MET REPAIR (REevaluation for Peri-oper-
ative cArdiac Risk) study showed that self-reported func-
tional capacity measures were independently associated
with major cardiac events in NCS.'! In conclusion, MET
evaluation did not improve discrimination over an inter-
nal clinical risk model, and METs did not improve
predictive accuracy compared with clinical risk factors.

Conversely, a recent study investigating the DASI ques-
tionnaire showed that a score of 34 represents a threshold
for identifying patients at risk for myocardial injury,
myocardial infarction, moderate-to-severe complications
and new disability.®¢ In light of this evidence, combining
DASI scores and natriuretic peptides to provide a sub-
jective functional capacity assessment with MET's could
be more logical.

If any clinical signs of heart failure or a new cardiac
murmur are discovered during a physical examination,
then echocardiography is indicated as a noninvasive test
to gather additional information about the major

Table 4 Duke Activity Status Index

Are you able to Yes No
Take care of self (e.g. eating, dressing) +2.75 0
Walk indoors +1.75 0
Walk 1 to 2 block outdoors +2.75 0
Climb up a hill or stairs +5.5 (0]
Run a short distance +8 0
Perform light housework (e.g. dusting) +2.7 (0]
Perform moderate housework (e.g. vacuuming) +3.5 0
Perform heavy housework (e.g. moving furniture) +8 0
Do yardwork +4.5 (0]
Have sexual relations +5.25 (0]
Perform recreational activities (e.g. bowling) +6 0
Perform strenuous sport (e.g. swimming) +7.5 0

Patients self-report which activities they can do, and each activity is scored as
such: Duke Activity Status Index (DASI) score interpretation. The final score can
range from O to 58.2 points, where the higher the score, the higher the patient’s
functional status. After calculating the final DASI score, the VO, max and
metabolic equivalent of the task can be estimated as follows: VO, max
(mlkg™" min~") = 0.43 x DASI + 9.6. METs = VO, max/3.5. In a study investigat-
ing the correlation of DASI scores with postoperative death or complications, a
DASI score of 34 or less meant that a patient was at risk of: myocardial injury;
myocardial infarction; moderate-to-severe complications and new disability in
surgical patients. Reference: Hlatky MA, Boineau RE, Higginbotham MB, et al. A
brief self-administered questionnaire to determine functional capacity (the Duke
Activity Status Index). Am J Cardiol. 1989;64:651-654. doi:10.1016/0002-
9149(89)90496-7.

Eur J Anaesthesiol 2025; 42:1-35

determinants of adverse postoperative outcomes (e.g.
the systolic and diastolic function of the left ventricle,
and any heart valve abnormalities).67:68

Confusion about who should perform echocardiography
exists as this depends on the type of procedure (high-risk
vs. moderate—low-risk procedure), time of operation
(elective, time-sensitive, urgent, emergency), and the
aim of the examination. In patients undergoing high-risk
operations, when a cardiology consultation cannot be
obtained, focused cardiac ultrasound (FoCUS) allows
one to perform a bedside patient assessment in a critical
or emergency situation, integrating clinical information
into the respiratory and haemodynamic evaluation.®®
Still, point-of-care ultrasound (PoCUS)/FoCUS goes be-
yond a strict assessment of cardiac morphology, which is
left to the cardiologist. In that way, the neced for an
ultrasound evaluation in an urgent or emergency setting
does not lead to surgical delays or increased financial
costs.”Y On the other hand, an urgent cardiology consul-
tation should be obtained in cases where FoCUS suggests
significant findings, such as myocardial infarction, cardiac
mass, suspected endocarditis, severe valve disorder or
cardiac tamponade.”! A full echocardiography examina-
tion should be performed in the cardiology suite for
elective procedures in cases where new abnormal find-
ings are discovered during the physical examination.”?
The same applies when a new arrhythmia, such as atrial
fibrillation or bradycardia, is discovered at the preopera-
tive anaesthesia visit, indicating an underlying structural
heart disease.”?

In the case of patients with any of atrial fibrillation and
pacemaker, automatic internal cardiac defibrillator re-
ceiving anticoagulation and antiplatelet therapy, bare-
metal stent, drug-eluting stent or drug-coated balloon
angioplasty, the decision to interrupt or continue antic-
oagulation and antiplatelet therapy should follow the
guidelines on perioperative management published in
the British Journal of Haematology.’* We recommend
consulting a haematologist in the specific case of a genetic
or acquired coagulation disorder.

The 2011 Heart Rhythm Society/American Society of
Anesthesiologists Expert Consensus Statement was a
collaboration with the American Heart Association, the
American College of Cardiology and the Society of Tho-
racic Surgeons. It provides detailed information on a team
approach to managing cardiovascular implantable elec-
tronic devices (CIEDs). Each patient’s individualised
care is achieved through clear communication between
the anaesthetists, surgeons and the CIED team. The
consensus statement emphasises that a single recommen-
dation for all CIED patients is inappropriate. The surgi-
cal or procedural team must communicate with the CIED
team to inform them of the type of procedure and the
likely risk of electromagnetic interference, and the CIED
team should communicate with the surgical/procedure
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team to deliver a prescription for the perioperative man-
agement of patients with CIEDs.7>-82

Finally, for patients with ascertained low functional ca-
pacity who are unable to perform adequate exercise,
pharmacologic stress testing with dipyridamole, or dobu-
tamine echocardiography can provide a good understand-
ing of the cardiac risk and how to monitor the patient
perioperatively.83

In general, stress echocardiography has a high negative-
predictive value, and a negative test is associated with a
very low incidence of cardiac events in patients under-
going surgery; however, the positive-predictive value is
relatively low (between 25 and 45%); this means that the
postsurgical probability of a cardiac event is low, despite
wall motion abnormality detection during stress echocar-
diography.+

Finally, as recent literature highlighted the importance of
using patient-centred outcomes based on an individual
patient’s choice or preference for quality of life after
surgery, rather than surrogate measures of outcomes such
as mortality, the World Health Organization Disability
Assessment Schedule 2.0 (WHODAS 2.0) has been
shown, in a multicentre, multinational study of over
500 patients, to be a clinically acceptable, valid, reliable,
and responsive instrument for measuring postoperative
disability in a diverse surgical population.85

The WHODAS 2.0 was developed to measure disability
cross-culturally in older people, and for discase-related
states.8¢ It asks about limitations over the last 30 days in
six major life domains: cognition, mobility, self-care,
interpersonal relationships, work and household roles,
and social participation. The WHODAS 2.0 has excellent
psychometric properties, is easy to use and score and is
available in the public domain as self-report, proxy and
telephone-based versions that can be administered in
around 5 min.

Future research

Future research avenues should focus on regional dispar-
ities in surgical outcomes, specifically investigating var-
iations in postoperative mortality rates among European
countries. Studies should delve into healthcare system
differences, surgical practices and patient demographics
to understand and address these disparities. CPET's are
clearly underutilised in general surgery, and we should
understand if this is because of a lack of resources or other
factors. Research into the perioperative management of
patients with atrial fibrillation, pacemakers, stents and
other cardiac interventions is crucial for developing stan-
dardised guidelines on interrupting or continuing antic-
oagulation and antiplatelet therapy. We do not know if
cardiological consultation could improve the manage-
ment of patients with ‘heart stress’, this should also be
investigated in future research.

The workload in the pre-anaesthesia clinics (manpower/
effort = costs) could be set with reference to the postop-
erative patient outcome (=ecffort-effectiveness), consid-
ering the effect of three interventions/efforts of
prescribing natriuretic peptides preoperatively, planning
advanced haemodynamic monitoring intraoperatively
and planning outreach care postoperatively. We all know
that only assessing another lab test, such as natriuretic
peptides, will not rescue patients but can allow us to
assess the cardiac risk better, monitor the patient properly
and optimise the cardiac function whenever possible. We
should move our research interests from simple predic-
tive analyses of one factor to a more holistic bundle
concept.

Use of point-of-care ultrasound

Should point-of-care ultrasound of the heart
and lung be an integral part of the preoperative
assessment in all patients with heart disease
who are about to undergo high-risk surgery?
R4.1: We suggest using a focused POCUS examination of the
heart and lung, performed by a trained anaesthetist, in patients
with any concerns regarding cardiovascular comorbidity before
urgent or emergency surgery to address significant cardiac
abnormalities and request a cardiology consultation and trigger
more thorough cardiovascular monitoring, but it should not
delay surgery. (2B)

R4.2: There is no compelling evidence that a preoperative
Jfocused cardiac POCUS' exam in patients with or without
known chronic heart failure or coronary artery disease before
elective high-risk surgery could reduce postoperative morbidity.
(2B)

Existing evidence and comments

According to retrospective cohort studies, routine trans-
thoracic echocardiography, performed by cardiologists,
did not reduce postoperative complications®7-88 but was
associated with a delay in surgery that may contribute to
poorer outcomes and additional costs.”® Anaesthetist-led
POCUS may be feasible during the preoperative assess-
ment without causing significant delay. The information
gained by POCUS may influence clinical management,
outcomes and costs.3%0

Three randomised controlled trials investigated the fea-
sibility and effects of preoperative POCUS on perioper-
ative management, complications and mortality.89-91
The multicentre ECHONOF-2 pilot trial randomised
100 hip fracture patients scheduled for urgent surgery
to preoperative assessment with or without FOCUS
examination.? The intervention was feasible, did not
delay surgery and changed diagnosis and management in
about 25% of patients. This pilot trial was not powered to
determine differences in postoperative outcomes but
triggered the currently ongoing, larger ECHOGUIDE
I trial (ACTRN12619000116123),°2 investigating
length of stay and complications. In 660 critically ill

Eur J Anaesthesiol 2025; 42:1-35
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(shock or respiratory failure) patients, Lii ez @/. studied the
impact on 30-day mortality from POCUS immediately
before emergency NCS.?0 Although there were frequent
changes in diagnosis (82%) and management (49%) after
POCUS, mortality and secondary outcomes such as
length of stay, quality of life and hospital costs did not
differ between the POCUS and standard care groups.”!
The PREOPFOCUS trial®! recruited 338 patients
(>65 years, ASA 3 or 4) randomised to receive preopera-
tive FOCUS or not before urgent orthopaedic or abdom-
inal surgery. The primary composite outcome, 30-day
mortality or prolonged hospital stay (>10 days), and sig-
nificant complications did not differ. However, the trial
was terminated prematurely because of restrictions relat-
ed to the COVID-19 pandemic. In summary, the two
trials performed to evaluate the use of preoperative
POCUS®%% showed a frequent change in diagnosis
and management without delaying surgery: but no im-
proved outcomes from the use of preoperative POCUS
were found.

Future research

Future research should focus on refining the protocols and
training involved in preoperative POCUS to maximise its
impact on clinical management and outcomes. While the
existing trials focus on immediate perioperative outcomes,
future research should explore the long-term effects of
preoperative POCUS on patient outcomes, including qual-
ity of life, postoperative complications and healthcare
costs. A comprehensive evaluation over an extended post-
operative period will provide valuable insights into the
sustained benefits or limitations of incorporating POCUS
into preoperative assessments. This longitudinal perspec-
tive can guide the integration of POCUS into routine
preoperative care more effectively.

Previous SARS-CoV2 (COVID-19) infection
Should we screen all patients who are
suspected of COVID-19 infection?

R5.1: We recommend that preoperative antigen testing (detecting
specific proteins on the surface of the SARS-CoV-2 virus) be
performed only on symptomatic patients. (1C)

R5.2: We recommend not using chest computed tomography
(CT) as a screening tool for diagnosing SARS-CoV-2 in
asymptomatic patients. (1C)

Should patients with previous COVID-19
infection (any severity) but who developed
persistent moderate/severe symptoms (e.g.
muscular fatigue) be screened differently?
R5.3: We suggest that patients admitted for hospital care with a
previous clinical-radiological diagnosis of SARS-CoV-2 in-
Section that required intensive care unit, or high-dependency unit
admission should go through more extensive cardiorespiratory
preoperative evaluation (echocardiography, chest CT, cardio-
pulmonary exercise testing (CPET). (CPS)

Eur J Anaesthesiol 2025; 42:1-35

Existing evidence and comments

Since the first outbreak of the novel severe acute respi-
ratory syndrome-related coronavirus (SARS-CoV-2,
COVID-19) in Wuhan on 7 January 2020, many coun-
tries and societies have introduced preoperative assess-
ment guidelines to confirm/reject a diagnosis of COVID-
19 to minimise the risk of infected asymptomatic patients
spreading the virus to healthcare personnel and other
hospitalised patients thereby jeopardising control over
the spread of COVID-19. The symptoms of the infection
range from asymptomatic through mild respiratory symp-
toms to potentially life-threatening cardiovascular and
pulmonary complications. The extent and severity of the
long-term complications remain to be seen, but emerging
data indicate impairment in respiratory and cardiovascu-
lar function for months after the initial illness.”3-98
T'wenty-two prospective and retrospective cohort studies
were included in evaluating preoperative assessment of
patients with previous moderate-to-severe COVID-19
infection. Unfortunately, there were no randomised con-
trolled studies, and there is a need for more trials, as the
large variation in study designs significantly affects the
quality of any recommendations. Moreover, specific
recommendations in the first waves of COVID-19 infec-
tion are not applicable in the post-COVID era.

Various telemedicine applications have been reported,
substantially increasing scientific output during the
COVID-19 pandemic. Although this does not allow
the physical examination of a patient, it does allow the
gathering of information before a patient’s admission to
facilitate screening, and triaging of patients with sus-
pected or established infection, including evaluating
the severity and progression of the presenting disease.
Also, telemedicine can help identify patients who need a
face-to-face preoperative evaluation due to numerous
comorbidities.”? Using a standardised questionnaire
increases the validity of a patient’s history, the reported
symptoms and the reproducibility of a medical examina-
tion. The questions must be based on validated elements
and formulated so that they are unambiguous and under-
stood by the majority of patients.100-102

Nucleic Acid Amplification Tests (NAATSs) are highly
sensitive and specific tests that detect one or more viral
ribonucleic acid (RNA) genes. Real-time reverse tran-
scription PCR (RT-PCR) test is the most common type
of NAAT. It was considered and recommended as
the preoperative screening tool for all patients before
surgery.101-115 However, recommendations during
the pandemic are not applicable in postpandemic times.
T'he current meta-analysis showed a low pooled COVID-
19 prevalence (0.76%) in asymptomatic patients tested
preoperatively, with a correspondingly low positive-
predictive value (40.8%).11¢ Also, a meta-analysis by
Byambasuren e7 @/.117 showed that asymptomatic patients
are 42% less likely to transmit COVID-19 than symp-
tomatic patients. None of this supports the routine
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mandatory use of RT-PCR as the preoperative screening
tool but supports a more individual hospital approach
based on local COVID-19 hospital admission levels.118

Using C'T chest scans as a screening tool in diagnosing
COVID-19 asymptomatic patients has caused much con-
troversy, and there has been conflicting advice. During
the first waves of the pandemic, different algorithms were
published that supported the use of chest CT as a
diagnostic and management tool before surgical proce-
dures.!19-121 Studies published in later waves of the
pandemic supported RT-PCR with a health question-
naire as the only preoperative screening tool in all
patients before surgery. Available studies suggest that
low-dose radiation chest C'T does not provide additional
value for the detection of infection in asymptomatic
patients,10L104107.114,122-127 with a sensitivity of 68.4%
and specificity of 88%12% Any preoperative chest CT
must be balanced against the potential harm of misled
patient management, including unnecessarily postponing
interventions due to high false-positive findings.115.116

Future research

The current evidence on the long-term effects of SARS-
CoV2 does not provide sufficient evidence on which
preoperative tests are required to evaluate the respiratory
functional capacity before any significant surgical inter-
vention. As we move from a pandemic to an endemic
problem, to avoid the risk of increased postoperative
morbidity, the focus should be on which preoperative
screening we should undertake based on the major re-
spiratory symptoms. However, the increased mortality
and pulmonary risk is reduced if surgery is postponed
until after 2 weeks from a positive test.12%130

Airway evaluation

What should be the minimum number of tests
required for effective planning of airway
management?

R6.1: We recommend assessing the patient’s airway before any
procedure. (1C)

R6.2: We recommend performing multiple tests to improve the
positive-predictive and negative-predictive values of preproce-
dural airway assessment. (1A)

R06.3: We suggest using the minimum set of airway assessment
tests that may vary among patients depending on specific
underlying pathologies (2C).

R6.4: For a comprehensive risk assessment, including the
postanaesthesia care, the minimum set of airway assessment
tests should include, apart from anatomical tests, the evaluation
of physiology, environment, devices and the individual and
team expertise. (1C)

R6.5: More evidence is required before recommendations can be
made regarding the need for instrumental tests (e.g. ultrasound)
for airway assessment. (CPS)

R6.6: In case of predicted and previously experienced difficult
airway, we recommend informing the patient adequately and
obtaining consent for specific procedures (e.g. awake intuba-
tion), and an alert form should be given to the patient in case of
Sfuture procedures requiring airway management. (1C)

Existing evidence and comments

Planning of airway management is a cornerstone of any
preoperative assessment involving the surgical patient.
Several recent studies showed that many airway-related
accidents are due to poor judgment, poor planning, poor
expertise and poor communication.!3!

Predicting a difficult laryngoscopy and a difficult airway is
challenging from a clinical and statistical point of view.
Simple application of mathematics and statistics to single
or multiple tests may result in a high number of false
positives and a low, dangerous, number of false nega-
tives.!32 Recent evidence suggests the need to tailor airway
evaluation to the individual patient, combining anatomi-
cal, physiological and environmental issues (Table 5)
during a multileveled airway evaluation,!33 as each patient
may exhibit a different combination of many factors.!34
Recent studies and extensive systematic reviews address
specific tests.135> However, the design of these studies may
unavoidably have a selection bias (i.e. the exclusion of
short inter-incisor distance in studies for difficult laryngos-
copy). With such a premise, it becomes clear why a ‘static’
approach to airway evaluation may be faulty and why a
purely statistical approach will always result in poor
predictive values.

Nevertheless, poorly performed or not-performed airway
planning results in poor judgment, poor strategy and
unpreparedness. Hence, evaluation and planning of air-
way management, rather than simply difficult laryngos-
copy, should be performed preprocedurally in any patient
scheduled for surgical procedures in every setting (oper-
ating room, nonoperating room anaesthesia), moving
away from the concept of difficult airway prediction to
airway management planning. Given that any patient
accessing the hospital for a surgical procedure and iden-
tified with a difficult airway may undergo unplanned
intubation separate from the scheduled surgical proce-
dure, airway evaluation should be performed early, and a
system of planning and alerts should be adopted through-
out the whole patient’s stay in the hospital (perioperative
airway planning).

Despite evidence that some predictive tests (i.e. upper
lip bite test) perform better than others in predicting a
difficult laryngoscopy,!35-13¢ using a single test may ex-
hibit poor predictive value, low specificity and high
sensitivity. Moreover, a single test, which may be appro-
priate for one technique (e.g. laryngoscopy), may not
predict difficulty with a different technique (e.g. supra-
glottic device or face mask ventilation). The literature
suggests that combining multiple tests may be of greater

Eur J Anaesthesiol 2025; 42:1-35
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Table 5 Multileveled airway evaluation

Anatomical Physiological

Reduced inter-incisor distance (less than 3 cm)
Upper lip bite test, mandibular hypoplasia

ALI/ARDS
Upper airway inspection Mallampati test static Shunt
Mallampati test phonation Shock

Visible masses Cardiac Failure

Face/neck scars Anaemia

Edentulia Sepsis

Full beard Increased oxygen consumption
Snoring Pregnancy at term

Thyromental distance
Nonpalpable cricothyroid membrane
Neck circumference
Neck motility
Neck surgery, radiation

BMI (obesity)

History of airway problems
Preexisting hypoxaemia

OSA (STOP-BANG, B-APNEIC)
Planned avoidance of neuromuscular blocking agents ~ Techniques’ proficiency

Risk of postextubation complications

Environmental

Operator experience
Airway management training in the institution/
airway leader/protocols or guidelines in use
Setting: OR, ICU, ED
NORA, MAC
out of hospital

Airway-conflict surgery
Preprocedural ultrasound availability and expertise

Devices' availability

Team expertise

Airway leader, person responsible for airway management. ALI, acute lung injury; ARDS, acute respiratory distress syndrome; ED, emergency department; ICU, intensive
care unit; MAC, monitored anaesthesia care; NORA, nonoperating room anaesthesia; OR, operating room; OSA, obstructive sleep apnoea.

predictive value and clinical utility.!37 Specific predictive
tests should be considered and included as a ‘minimum
standard’ during airway evaluation, either because of
opportunity (i.e. inter-incisor distance, when critically
low, should indicate a flexible endoscopy approach in a
spontaneously breathing patient, independent of any
other test being normal or abnormal) or because of
available evidence (i.e. upper lip bite test).!35.136

A preexisting history of difficult intubation and/or
airway management (unplanned awakening and surgery
deferral because of failed intubation, history of tracheos-
tomy/cricothyrotomy, unexpected ICU recovery after
attempted intubation, previous oral/neck/airway surgery
and/or radiation, actual/previous glottic/subglottic pathol-
ogy and/or surgery)!38-141 is of paramount importance
and should be adequately documented preprocedurally
for any patient requiring an anaesthetic in any setting
(operating room, nonoperating room) and independently
of a possible difficult airway.

The minimum set of tests for difficult direct laryngoscopy
prediction should include airway history, inter-incisor
distance and upper lip bite test as the best available
predictors. 135137 Further tests should include upper air-
way inspection (Mallampati static — Mallampati in pho-
nation, visible masses, scars, edentulous), thyromental
distance, cervical motion!8:136,140-147 and neck circum-
ference. 140

The minimum set of tests as best available predictors for
difficult mask ventilation should include an evaluation of
the airway,!38% with particular emphasis on surgery/radia-
tion in the neck, body mass index (BMI) (increased BMI
and/or neck circumference),!#7 Mallampati test (static/
phonation), upper airway inspection (presence of full
beard, visible masses, scars, edentulous).140:148-151 Re-
cent evidence highlights the need to incorporate any
history of snoring and the STOP-BANG questionnaire
into perioperative airway management assessments,

Eur J Anaesthesiol 2025; 42:1-35

given the underestimation of undiagnosed obstructive
sleep apnoea (OSA) in surgical populations and limited

awareness of the impact of OSA on airway manage-
ment, 140,150,152

A minimum set of tests for the prediction of difficult
video laryngoscopy cannot be recommended because of a
lack of specific studies. Based on a performance study!>3
and as a secondary finding of a systematic review,!3¢ the
minimum set of tests may include airway history (with
particular emphasis on neck radiation or neck surgery,
previous difficult/failed direct laryngoscopy), inter-inci-
sor distance, upper airway inspection (thyromental dis-
tance, Mallampati test, crowded mouth), cervical motion
and experience in the institution.!>315% A recent study
proposed the definition of a model to predict difficult
airway alerts after video laryngoscopy in adults with
anticipated difficult airways,!>> which may address the
future use of preprocedural (awake) video laryngoscopy
to assess the potential of difficult airway management.

The minimum set of tests for difficult insertion of a
supraglottic airway device cannot be recommended be-
cause of lack of specific studies: based on sparse evi-
dence, the minimum set of tests may include airway
history (with particular emphasis on presence or history
of glottic/subglottic pathology, neck surgery/radiation),
inter-incisor distance, airway inspection (thyromental
distance, Mallampati test, crowded mouth) cervical mo-
tion and planned avoidance of neuromuscular blocking
agents. 142156157

The minimum set of tests for emergency front-of-neck
access (¢FONA) cannot be recommended because of a
lack of specific studies: based on sparse evidence, the
minimum set of tests may include airway history (with
particular emphasis on the presence or history of glottic/
subglottic pathology, neck surgery/radiation, anatomical

abnormalities), cervical motion and neck circumfer-
ence, 140,158



137ZIMNZIDBPXZOBBAeOATDAEIDYIASALLIAIPO0AEIEAHION/AO AUMY TXOMADYOINX

¥OHISABZ3Y 10 +eyNIOITWNOIZTARYHGBSHINAYE Aq ABojoisayisaruels/Wwod mm| sfeulnol//:dny woly papeojumoq

G20¢/vT/TO uo

Copyright © 2024 European Society of Anaesthesiology and Intensive Care. Unauthorized reproduction of this article is prohibited.

EJA

Preoperative assessment of adults undergoing elective noncardiac surgery 15

T'he minimum set of tests for extubation difficulty, as part
of the perioperative airway management, cannot be
recommended because of a lack of specific studies; based
on sparse evidence, the minimum set of tests may include
airway history, difficult airway management during the
actual intubation, airway-conflict surgery (i.e. maxillo-
facial, EN'T, tracheal) or risk of postextubation complica-
tions (e.g. cervical vascular, cervical orthopaedic, thyroid
surgery, prolonged robotic surgery). Any difficult intuba-
tion, either previous or actual, must be considered a
predictor of difficult extubation.!5?

Specific clinical situations (i.e. pregnancy, OSA) or spe-
cific diseases (i.e. obesity, thyroid surgery, cervical sur-
gery) may introduce specific features highlighting the
need for specific tests or different temporal patterns for
their performance. Pregnancy implies an evolutive adap-
tation in the woman’s body, including airway changes
during pregnancy and delivery, so airway evaluation
should be performed early in pregnancy and re-evaluated
close to delivery.160

Thyroid surgery and long-lasting inflammatory disease
represent specific situations where adhesions limit tra-
chea—laryngeal motility and dislodgeability. In contrast,
previous surgery and/or radiation may interfere with
many airway manoecuvres. A large goitre may result in
reduced tracheal motility or its deviation. Some authors
call for specific tests (e.g. neck circumference to thyro-
mental distance ratio)!®! or the need for preprocedural
airway endoscopy.!3? Still, there is insufficient evidence
to provide any recommendation. The literature suggests
particular care in performing a comprehensive and multi-
tested airway evaluation.162

Obesity represents a risk factor for perioperative airway
complications, including airway management. In these
patients, particular care must be devoted to difficult
ventilation and eFONA risks before difficult laryngosco-
py issues. Special care should be employed in performing
a comprehensive and multitested airway evaluation, with
specific emphasis on Mallampati, BMI, neck circumfer-
ence and history/diagnosis of OSA,'0 including the
STOP-BANG questionnaire and/or drug-induced sleep
endoscopy (DISE), preprocedural airway flexible endos-
copy and polysomnography.!52 Adequate postprocedure
level of care planning should be set before the proce-
dure.162

Airway management implies multiple tasks and depends
upon many factors: while the patient’s anatomical fea-
tures and underlying physiopathological status are impor-
tant, these should not underestimate the importance of
the available devices, the operational setting, individual
practitioner skills and the availability of expert help.
Apart from anatomical features, the recent literature
depicts the role of a ‘physiologically difficult airway’,
referring to co-existing comorbidities, which may worsen
hypoxaemia effects, reduce tolerance to apnoea or

desaturation and abolish consciousness and airway-pro-
tective reflexes.103 Teamwork and planning, communi-
cation and the so-called human factor play a pivotal role
in airway management,'®* especially when difficulties are
encountered; hence, the availability of team experts on
multiple devices and the location where airway manage-
ment has to be performed may influence the occurrence
of complications and outcomes.!31:165

We must move away from the concept of the ‘Prediction
of a difficult airway’ towards a new paradigm, the ‘plan-
ning of airway management’ for easy, or predicted or
unpredicted difficult airways. Such an approach reflects
the unique perspective that we must first aim for oxy-
genation rather than intubation per se.1°6 With this per-
spective, we can introduce the concept of a ‘context-
sensitive’ difficult airway. Hence, we suggest that ana-
tomical predictive tests must be considered in the context
of eventual comorbidities and resulting physiopathologi-
cal status, and planning must be arranged considering
operational context, the availability of devices and exter-
nal help. Such an approach must be multileveled, focused
on each step of airway management (ventilation, intuba-
tion, supraglottic device placement, eFONA perfor-
mance) and, rather than aiming to identify the
anatomical level of difficulty expected to be found pre-
procedurally, should address the strategy of suppressing
or maintaining spontaneous breathing, plan extubation
strategies and postprocedural level of care (perioperative
airway management).

In recent years, different bedside technologies have
become more affordable and available to improve the
performance of predictive tests for difficult airway man-
agement, including imaging, physical and virtual endos-
copy and ultrasound.

Many articles have been published regarding using ultra-
sounds as a tool to increase the sensitivity and specificity
of conventional airway evaluation tests. Despite some
specific measurements, such as distance from skin to
epiglottis, showing interesting correlations with difficult
laryngoscopy,'©7 a recent systematic review confirms that
ultrasound may discriminate between easy and difficult
laryngoscopy. Still, given the high variability of the
measurements explored, there is not enough evidence
to include their routine use as ancillary tests to support
the prediction of a difficult airway.168

The literature is inconsistent but primarily reports the
use of conventional chest X-rays and C'T' scans with
references to the neck (tumours, goitre) and tracheobron-
chial pathology (stenosis, anatomical abnormalities). Evi-
dence is needed to include their routine use as ancillary
tests to support the prediction of difficult airways.

Many studies have reported on preprocedural endoscopy,
which has recently been included in the ASA guidelines
as a preoperative diagnostic tool to optimise airway

Eur J Anaesthesiol 2025; 42:1-35
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management strategies.'3? Remarkably, nasal endoscopy
has been suggested in cases of a suggestive airway history,
known as anatomical or neoplastic deformations, OSA
and tracheobronchial pathology. Nevertheless, there is no
evidence to include their routine use as ancillary tests to
support the prediction of difficult airways.169

Virtual endoscopy is a recent technique that may provide
valuable data when substituting conventional flexible
endoscopy.!7? Despite the available literature addressing
its use, no evidence supports the prediction of difficult
airways by including its routine use as an ancillary test.

Airway management may require uncomfortable, com-
plex and sometimes invasive procedures, sometimes
performed in awake or mildly sedated patients. Different
procedures may be scheduled for advanced airway man-
agement or particularly complex airways; hence, the
patient should be completely and adequately informed,
and consent should be acquired and documented.138:171

Given the importance of a difficult airway history and its
correlation with an actual difficult airway, the occurrence
of a difficult airway, whether expected or not, and the
performance of advanced airway management technique
should always be reported in the patient’s record and an
ad hoc alert should be given to the patient in case of any
future need for airway management.!7%173

Future research

Further and extensive studies are needed to develop
adequate predictive tools for videolaryngoscopy. Virtual
endoscopy techniques show promise as supportive tools
in airway evaluation, and the increasing spread of artificial
intelligence and neural networks applications in medi-
cine may allow extensive data manipulation to apply to
airway management, as well as introducing new technol-
ogies such as voice recognition and facial analysis, and
validating available data on a more rigorous methodology
on a massive number of patients.

Renal function assessment

Should the patient with established renal
dysfunction be tested preoperatively specifically
to predict a worsening of their renal function
after anaesthesia?

R7.1: In patients with known chronic kidney disease (CKD), we
recommend quantifying the estimated glomerular filtration rate

(eGF'R) and proteinuria before surgery for risk stratification
regarding postoperative acute kidney injury (AKI) and wors-
ening of CKD. (1C)

R7.2: We suggest considering NT-Pro BNP ftesting combined
with eGI'R to add additional information on risk stratification
Jfor postoperative acute kidney injury (AKI) and worsening of
CKD. (2C)

Existing evidence and comments

CKD before surgery is associated with a higher postop-
erative complication rate and mortality.!'7+17> Further,
postoperative AKI increases postoperative mortality.176-
179 Patients with chronic kidney disease are particularly
predisposed to develop postoperative AKI and worsening
of CKD.?7 A recent analysis of more than 500 000 patients
in the NSQIP database demonstrated that patients with
preoperative renal dysfunction, defined by a decreased
¢GFR (Table 6), had a higher risk of severe postoperative
complications and 30-day in-hospital mortality.!7# Also,
data from the MBSAQIP database on bariatric surgery
showed a significant increase in major morbidity risk and
progressive worsening of renal function for each ad-
vanced stage of CKD quantified by eGFR.175

The occurrence of postoperative AKI is reported to be
1.7% in neurosurgical, 7% in abdominal surgical, 10% in
thoracic surgical and up to more than 30% in cardiac
surgical patients.!76177180 Several recently published
studies further describe an association between postop-
erative AKI and increased postoperative morbidity and
mortality in different disciplines. In abdominal surgery,
postoperative AKI is associated with a more extended
hospital stay, higher rates of all postoperative complica-
tions and higher postop 30-day mortality (17.8 wvs.
2.1%).176 In patients undergoing lung cancer surgery,
postop AKI was also associated with an increased all-over
complication rate (35 vs. 16%).179

Patients with CKD before surgery are at higher risk of
developing AKI postsurgery. In 1212 patients undergoing
orthopaedic surgery, 30% of those with pre-existing CKD
experienced postoperative AKI.181 Furthermore, postop-
crative AKI increases the risk of worsening CKD. A
recent large retrospective cohort study from Iceland
showed that in patients with CKD, postoperative AKI
was independently associated with stage progression of
CKD within the year following surgery.??

Table 6 Estimated glomerular filtration rate values and their corresponding degrees of renal dysfunction according to the National Kidney

Foundation’s Kidney Disease Outcomes Quality Initiative guidelines

eGFR (ml min~"' 1.73 m™?)
>90 Normal

Degree of renal dysfunction

60 to 89 Mildly decreased

45 to 59 Mildly to moderately decreased
30 to 44 Moderately to severely decreased
15 to 29 Severely decreased

<15 Kidney failure

Risk of postoperative complications 30-Day mortality

Minimal Low

Slightly increased Low

Mildly increased Moderate
Moderately increased Moderate to high
Markedly increased High

Extremely high Very high

eGFR, estimated glomerular filtration rate.
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Calculating eGFR allows us to assess the degree of
renal dysfunction.!82  According to existing data,
eGFR is the strongest predictor for postoperative
AKI.183.184 "T'here is preliminary evidence that the serum
biomarker N'T'-Pro BNP alone and in combination with
¢GFR can add information to the risk of postoperative
AKI.177.179.180.185 "T'he same applies to preoperative serum
albumin levels.178:186 However, consistent prospective
data is not yet available in either case, particularly con-
cerning patients with CKD.

There is also increasing evidence, again based on retro-
spective data, that preoperative urine biomarkers might
help to assess the risk for postoperative AKI. In a mixed
surgical cohort of more than 150000 patients with and
without known preoperative CKD, a retrospective data
analysis showed that preoperative proteinuria indicated
probable postoperative AKI.187 Other cohort studies in
mixed surgical populations also point toward the fact that
preoperative albuminuria is strongly associated with post-
operative AKI and might, therefore, add value to preop-
erative risk stratification.188.189

Future research

Based on this analysis, for further research, we suggest a
prospective, multicentre study on the predictive abilities
of proteinuria, serum albumin levels and N'T-Pro-BNP
on the progression of CKD in patients undergoing
noncardiac surgery.

Evaluation of coagulation disorders

How should we manage patients undergoing
minor/major surgery with acquired/primary
coagulation disorders?

RS8.1: In elective procedures, we suggest that the perioperative
continuation of antithrombotic therapy should be weighed
against the bleeding risk of surgery, patient-related factor
and the specific antithrombotic medication. (2C)

R8.2: We recommend continuing antiplatelet therapy for 6
months after elective percutaneous intervention and 12 months
after an urgent coronary intervention. In the case of drug-coated
balloon angioplasty, the duration of dual antiplatelet therapy
could vary from a minimum of 1 month to a maximum of
12 months, depending on the status of the disease (stable vs.
unstable, chronic vs. acute), the dimension of the occluded vessel,
presence of in-stent restenosis, type of stenosed stent and bleeding
risk. (1C)

R8.3: We recommend managing anticoagulant medication
before an emergencylurgent procedure based on its pharmacoki-
netic characteristics, reversal agent availability, the patient’s
renal function and the likelihood of major bleeding (1A)

RS8.4: We suggest that the bleeding risk should be balanced with
the thrombotic risk to assess the necessity of withdrawing the
anticoagulant or antiplateler therapy. (2C)

R8.5: We suggest that patients with previous percutaneous
coronary infervention require a careful risk—benefit assessment
to manage perioperative antiplatelet therapy. (2C)

RS.6: We suggest that the preoperative evaluation of patients
undergoing NCS should include an educational program for
patients and their caregivers on the perioperative handling of
their antithrombotic therapy. (2C)

RS.7: We suggest that the perioperative assessment of coagula-
tion status should be implemented through thromboelastometry
and thromboelastography in patients with cirrhosis and signifi-
cant coagulopathy, as well as in a hypercoagulability state with
tranexamic acid administration. (2C)

RS8.8: In haemophilia patients, pharmacokinetic-guided treat-
ment should be implemented over real body weight-guided
treatment to assure an optimal perioperative achievement of
the prespecified coagulation factor range (2B)

R8.9: We recommend that patients with haemophilia, von
Willebrand disease and factor X deficiency should be managed
with a coordinated, multidisciplinary approach to their care.

(1C))

Existing evidence and comments

The present update of previous guidelines! is focused on
the current practice for dealing with acquired coagulation
disorders secondary to chronic antithrombotic therapy
and genetically inherited coagulation diseases, mainly
in the perioperative setting of NCS.

The management of coagulation disorders secondary to
chronic administration of antithrombotic medications has
been recently revised by the taskforce for Cardiovascular
Assessment and Management of patients undergoing NCS
of the ESC with the ESAIC endorsement.!9%:191 Accord-
ingly, the perioperative handling of antithrombotic med-
ications should consider patient-related factors, bleeding/
thrombotic risk of surgery and pharmacokinetics/pharma-
codynamic characteristics of the specific drug. Here, we
further discuss the perioperative management of antith-
rombotic therapy in NCS, considering clinical outcomes.

Usually, anticoagulants are prescribed for thrombogenic
arrhythmias, native or prosthetic valve disease and venous
thromboembolic disease.!9? Anticoagulants are grouped
by their mechanism of action: heparins, vitamin K antago-
nists (VKA) and novel oral anticoagulant (NOAC) drugs.
Low-molecular-weight heparin (LMWH) has a predict-
able response, lower incidence of thrombocytopaeniaand a
more convenient dosing interval. Unfractionated heparin
(UFH) can be fully reversed by protamine. For anticoagu-
lant discontinuation, UFH should be withheld for 4—6h
and LMWH for 12 h (prophylactic dose) to 24 h (therapeu-
tic dose), respectively.190

Compared with VKA, NOACs have a more predictable
dose response, less drug interactions and fewer side
effects. VKA preserve a primary indication in valvular

Eur J Anaesthesiol 2025; 42:1-35
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heart disease. Reversing the effects of VKA implies the
administration of vitamin K, prothrombotic complex con-
centrate and plasma transfusion.191,193,194

NOAC s have different pharmacokinetic profiles, affected
by renal function to various extents.'?0 Generally,
NOAG s should be withheld for 24 h in low-bleeding-risk
procedures and 48 h in high-bleeding-risk procedures.!%*
A summary of preoperative oral anticoagulants’ manage-
ment is presented in Fig. 1.

Long-term antiplatelet therapy is usually instituted for
secondary prevention of stroke, myocardial infarction
and peripheral artery occlusion.!> Aspirin after percuta-
neous coronary intervention (PCI) leads to a reduction in
mortality and myocardial infarction risks.'”¢ Following
PCI, a therapeutic approach combining P2Y12 inhibitors
and aspirin is recommended 6 months after an elective
procedure and 12 months after an emergency proce-
dure.!97:198 For time-critical procedures, the bleeding
risk must be weighed against the thrombotic risk, con-
sidering that the closer to the PCI any therapeutic inter-
ruption occurs, the higher the cardiovascular risk.199.200
However, it is necessary to consider the total amount of
bleeding and its impact on the clinical outcome.!?0

Several clinical situations present challenges in managing
antithrombotic therapy, often combining high-risk clini-
cal conditions with a high-risk surgery. Kubota e @/.191
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Fig. 1 Preoperative management of oral anticoagulants.

assessed bleeding and thrombotic complications, includ-
ing 30-day and 90-day Clavien—Dindo complications in
laparoscopic  nephrectomy/nephroureterectomy  and
found comparable bleeding and thrombotic outcomes
with or without preoperative antithrombotic medications.

In inguinal and ventral hernia repairs, and laparoscopic
cholecystectomies, clopidogrel did not increase bleeding
risk.290 Compared with its discontinuation 1 week before
surgery, continuing clopidogrel medication showed simi-
lar outcomes in blood loss (P=0.49), procedure time
(P=0.42), average change in haematocrit (P =0.13), av-
erage length-of-hospital stay (P=0.89), mortality rate,
transfusion rates, bleeding-related hospitalisation rate
(P=0.97), incidence of myocardial infarction and inci-
dence of stroke.

Perioperative aspirin administration in robotic partial
nephrectomy increased the rate of intraoperative and
postoperative blood transfusion (4 vs. 11%) and 30-day
overall postoperative complications occurrence (17 os.
29%) compared with no aspirin.20!

Conversely, in patients subjected to hepatectomy, the
perioperative continuation of aspirin was not associated
with an increased risk of severe haemorrhagic events,
thromboembolic complications or mortality.202

In a small study of 36 patients (36 eyes) on systemic
treatment with a NOAC and antiplatelet agents
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undergoing vitreoretinal surgery, no perioperative cases
of retrobulbar, suprachoroidal or subretinal haemorrhage
were reported.?% Four eyes (11.1%) had postoperative
vitreous cavity haemorrhage and two of these required
surgical re-intervention, whereas in the other two, there
was a spontaneous recovery.203

Clopidogrel continuation in rubber band ligation for
internal haemorrhoids did not increase the rate of bleed-
ing complications.204

In cervical laminoplasty, compared with no medication,
low-dose aspirin did not increase the extent of perioper-
ative bleeding (49 vs. 47 ml, P=0.389), the frequency of
perioperative blood transfusion (1.4 vs. 0%, P=0.185) or
the rate of re-intervention for postoperative epidural
haematomas (0 vs. 3%, P=0.541).205

The perioperative continuation of anticoagulant therapy
in robot-assisted prostatectomy did not increase bleeding
complications and transfusion rates compared with thie-
nopyridine, aspirin monotherapy or no antithrombotic
medication.206

In lumbar minimally invasive spinal surgery, continuing
antiplatelet medications had similar outcomes compared
with those who stopped or never used them.297 Chronic
subdural haematoma drainage in patients on antithrom-
botic therapy showed no difference in recurrence or
functional improvement compared with patients without
medications.?08

In knee, hip and spinal surgery, increased aspirin use
correlated with reduced perioperative bleeding and car-
diovascular events.20?

Comparing clopidogrel discontinued at least 5days be-
fore major surgery vs. clopidogrel administrated within
5days of the procedure, no differences were found in
estimated blood loss, frequency of perioperative transfu-
sion, myocardial infarction incidence, rate of cerebrovas-
cular events, rate of acute visceral or peripheral ischemia,
or rate of 30-days mortality.21% Chronic antiplatelet ther-
apy with aspirin showed the same average estimated
blood loss, transfusion rate, and severe complications
occurrence compared with no preoperative aspirin treat-
ment.2!!

Low-dose aspirin in laparoscopic inguinal hernia repair
had no impact on intraoperative bleeding or postopera-
tive complications.?!12

With chronic or recent administration of antiplatelet
agents, antiplatelet medication use within 1week of
lumbar puncture was associated with a 3% incidence of
bloody tap and 4% incidence of traumatic tap that
cleared. In the group of patients who waited for a lumbar
puncture at least 4weeks after discontinuation of the
antiplatelet drug, there was a 5% incidence of bloody or
traumatic tap. There was no difference in rates of bleed-
ing between aspirin vs. aspirin plus clopidogrel.213

Heparin administration for thromboprophylaxis in thor-
acoscopic major thoracic surgery showed no significant
differences whether initiated preoperatively or postoper-
atively.214

Dual antiplatelet therapy (DAPT) interruption in both
cardiac surgery and NCS increased the stent thrombosis
risk and bleeding complications.!?? Of note, despite DAP'T
interruption, there was a high rate of bleeding complica-
tions, with most cases requiring transfusion therapy.!?

Perioperative use of low-dose aspirin reduced the risk of a
composite outcome (death, fatal and nonfatal myocardial
infarction) compared with placebo, with uncertain effects
on life-threatening bleeding.!9¢

In a cohort of patients with coronary stents undergoing
NCS, the management of preoperative antiplatelet ther-
apy was addressed with a focus on the occurrence of
adverse events.2!> At the time of preoperative evaluation,
412 (95%) of the scheduled procedures were in patients
on some type of antiplatelet drugs. Ninety days after
surgery, major adverse cardiac and cerebrovascular events
(MACCE) had occurred in 63 (15%) of all the surgical
procedures with an all-cause mortality of 3%. The inci-
dence of acute myocardial infarction (AMI) and cardio-
vascular death was 2.8%, 50% of which were after
discharge. MACCE were related to recent myocardial
infarction, OR 6.10 (95% CI, 1.20 to 30.93, P=0.038),
chronic kidney disease, OR 2.98 (95% CI, 1.73 to 5.13,
P <0.001), insulin-dependent diabetes, OR 2.46 (95%
CI, 1.31 to 4.61, P=0.007), and the absence of preopera-
tive antiplatelet therapy, OR 2.64 (95% CI, 0.95 to 7.34,
P =0.149). Major bleeding events also increased the risk
of MACCE, OR 2.6 (95% CI, 1.51 to 4.48, P < 0.001).

An algorithm for preoperative DAPT management is
presented in Fig. 2.

In an observational setting, neither preoperative NOAC
nor VKA treatments were associated with increased risk
of 30-day postoperative mortality among hip fracture
patients. NOAC was associated with slightly increased
risk of transfusion.!”> VKA use preoperatively had a
similar transfusion rate and 30-day mortality as nonu-
sers.!93 Finally, transfusion and 30-day mortality rates
increased in those patients receiving preoperative anti-
platelet medications compared with nonusers.

Perioperative continuation of antiplatelet therapy in par-
tial nephrectomy increased bleeding complications, but
aspirin alone showed no association with bleeding and
transfusion requirements.?1¢

In thyroid surgery, perioperative aspirin did not signifi-
cantly increase intraoperative blood loss or the risk of
recurrent laryngeal nerve injury compared with nonusers,
but it increased haematoma formation.?!”

Clopidogrel use in lower extremity bypass surgery in-
creased bleeding, complications and mortality.2!8 Patients

Eur J Anaesthesiol 2025; 42:1-35
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Fig. 2 Preoperative management of dual-antiplatelet therapy.

Pre-ope

rative management of dual antiplat!therapy

Pre-operative evaluation of adults undergoing elective non-cardiac surgery. Updated guidelines from the ESAIC
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ACS, acute coronary syndrome; ASA, acetyl salicylic acid; DAPT, dual antiplatelet therapy; GPI, glicoprotein IIB/IIIA inhibitors; PCI, percutaneous

coronary intervention.

undergoing bariatric surgery on anticoagulation medica-
tions preoperatively were at a significantly higher risk of
absolute 30-day complication rates (8.73 wvs. 3.36%,
P <0.001), bleeding rate (3.78 vs. 0.88%, P < 0.001), leak
rates (0.55 vs. 0.41%, P=0.021), cardiac events (0.43 vs.
0.06%, P < 0.001) and venous thromboembolism (0.68 vs.
0.25%, P < 0.001).219

In the setting of endoscopic colonic mucosal resection,
patients receiving anticoagulant medications alone or in
combination with antiplatelet drugs showed an increased
occurrence of bleeding after polyp removal in comparison
with patients without such drug therapy.220

In a cohort of 293 dental procedures, a 4% incidence of
postoperative bleeding was observed.?2! There was a
significant association of postoperative haemorrhage with
increased perioperative bleeding (P =0.043) or a combi-
nation of anticoagulant and antiplatelet therapy
(P <0.001). The chance of postoperative haemorrhage
for procedures with increased perioperative bleeding was
8.8 times greater than for procedures without periopera-
tive bleeding. Dental surgery in patients under antith-
rombotic therapy might be carried out without altering
the regimen because of the low risk of perioperative and
postoperative bleeding. However, patients with in-
creased perioperative bleeding should be closely fol-
lowed up because of postoperative complications risk.

Eur J Anaesthesiol 2025; 42:1-35

Following direct micro-laryngoscopy, chronic antithrom-
botic therapy led to increased postoperative bleeding
compared with no chronic use of antithrombotic medica-
tions.222

Yang e a/.?23 evaluated the outcome of patients subjected
to surgery for intracranial haemorrhage and using or not
using antiplatelet medications. Early postoperative re-
haemorrhage was more frequent in the antiplatelet group
than in the nonantiplatelet group. In contrast, the volume
of postoperative haematoma expansion and mortality rate
were similar among the groups. After adjustment for age,
carly postoperative re-haemorrhage was not affected by
preoperative antiplatelet therapy, ischemic stroke history
or ventricular haematoma.

A prospective cross-sectional study by Borges e a/.22*
focused on identifying the risk factors for inadequate
management of antiplatelet medications in the perioper-
ative period of NCS. A higher level of schooling or a
previous AMI were associated with a higher probability
of using a therapy complying with the recommendations
in the Brazilian Association of Cardiology (SBC) guide-
lines.?24

Thromboelastometry and thromboelastography provide
insights into coagulation status and may be useful in the
perioperative management of coagulation disorders.
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The feasibility of anticoagulant therapy tailoring was
addressed during hip and knee arthroplasty.225> Throm-
boelastometry effectively detected hypercoagulability
conditions and allowed the individualisation of antic-
oagulants during the perioperative period.

Haemostasis after liver resection is complex and poorly
reflected by INR, which should not guide the initiation of
chemical thromboprophylaxis in the immediate postoper-
ative period.?2¢ In patients with cirrhosis and significant
coagulopathy (INR > 1.8 and platelet count <50 x 10°1-1)
undergoing invasive procedures, thromboelastography be-
fore surgery reduced the use of blood products without
increasing the risk of periprocedural bleeding.227

Thromboelastography has been proposed along with
conventional laboratory tests to assess the coagulation
status following tranexamic acid administration during
total hip prosthesis surgery.?28 No differences concerning
thromboelastography or conventional laboratory tests
were detected between patients receiving tranexamic
acid and those not receiving the medication. Tranexamic
acid was associated with a reduced total blood loss
compared with the group without tranexamic acid. Also,
the incidence of blood transfusion and the blood volume
transfused were lower with tranexamic acid than in the
absence of tranexamic acid.

Recent guidelines address the perioperative manage-
ment of inherited coagulation diseases, focusing on
bleeding risk, clinical monitoring and therapies.?29-230

Investigations highlight key findings in the context of
inherited/genetic coagulation disorders. During major
and minor surgical procedures, Chapin ez «/. studied
perioperative management in adult patients with haemo-
philia A, B and von Willebrand disease. The type of
procedure and the management (including the use of
continuous factor infusion and administration of antifi-
brinolytics) were reviewed. Adverse outcomes were de-
fined as acute bleeding (<48h), delayed bleeding
(>48h), transfusion, inhibitor development and throm-
bosis. They found similar rates of adverse haematologic
outcomes, emphasising the importance of recognising
bleeding risks even in minor surgery. Minor procedures,
particularly on the oral and genitourinary mucosa, dis-
played a trend toward delayed bleeding, requiring ag-
gressive treatment. This finding underscores the
importance of an interdisciplinary management and pro-
cedure-specific guidelines for patients with haemophilia
and VWD before even minor invasive procedures.?3!

Escobar ez al. assessed the safety and efficacy of plasma-
derived factor X administration in patients undergoing
surgery with mild-to-severe hereditary factor X deficien-
cy. Plasma-derived factor X proved safe and effective for
surgery.232

In adult and paediatric patients with severe to moderately
severe haemophilia B (without a history of factor IX

inhibitors) undergoing surgery, the efficacy and safety of
recombinant factor IX fusion protein were evaluated.?33
Surgical haemostasis was excellent in 81% of the proce-
dures and good in 23.5%.233 In major orthopaedic surgery
patients,?33 an average of 7 (range 6 to 12) injections
of recombinant factor IX fusion protein was required
within the time period between the day of surgery and
the 14th postoperative day, with a median consumption of
375TUkg~1. No development of inhibitors or antibodies
was described.?33 In a mixed cohort of adult and paediatric
patients with severe haemophilia A undergoing surgery,
the haemostatic effects of Simoctocog alfa, a fourth-gen-
eration recombinant FVIII produced from a human cell
line, was evaluated.23* Therapy was successful for all the
minor procedures and 96% of major surgery, with actual
blood loss not exceeding expectations. No adverse events
or inhibitor development were reported.

Hazendonk ez @/.235 addressed the perioperative manage-
ment of patients with haemophilia B. Replacement ther-
apy with factor IXC concentrate was administered to all
the patients to achieve the following plasma concentra-
tions: 0.8 to 1.0 ITU ml—! on day 1; 0.5 to 0.8 ITU ml—! on day
2to 5and 0.3 to 0.5 IU ml~1 after day 6. The blood levels
of factor IX were below and above the predefined targets
in 66% of the cases within 24 h of surgery, and in 59% of
the cases after 6 days from surgery. Bleeding complica-
tions requiring a second surgical look or red blood cell
transfusion were reported in 2.7% of the procedures.

In patients with haemophilia A, conventional dosing of
factor VIII concentrate based on body weight and crude
estimations of clearance led to significant underdosing and
overdosing. Depending on postoperative day, 7 to 45% of
achieved factor VIII levels were under and 33 to 75% were
above predefined target ranges as stated by national guide-
lines. A potential reduction of factor VIII consumption of
44% would have been attained if factor VIII levels had
been maintained within target ranges. Blood group O and
major surgery predicted underdosing (OR 6.3,95% CI, 2.7
to 14.9; OR 3.3, 95% CI, 1.4 to 7.9, respectively). Blood
group O was identified as a predictive factor for under-
dosing, with associated higher bleeding risks. Patients with
non-O blood groups were at higher risk of overdosing (OR
1.5,95% CI, 1.1 to 1.9). Additionally, patients treated with
bolus infusions were at higher risk of excessive overdosing
(OR 1.8, 95% CI, 1.3 to 2.4). Quality of care and cost-
effectiveness can be improved by refining of dosing strat-
egies based on individual patient characteristics such as
blood group and mode of infusion.235

Voncento, a plasma-derived factor VIII/von Willebrand
factor concentrate, was effective and well tolerated for
perioperative management in all von Willebrand disease
types.236

A randomised trial, in patients with moderate-to-severe
haemophilia undergoing surgery, compared pharmacoki-
netic-guided treatment to standard treatment. Although

Eur J Anaesthesiol 2025; 42:1-35
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no significant differences in factor VIII concentrate con-
sumption were observed, pharmacokinetic-guided treat-
ment allowed better optimisation of prespecified factor
VIII targets. It offered more accurate perioperative dos-
ing than the standard bodyweight-guided approach.37

Future research

Future research in coagulation disorder management
during surgery aims to enhance outcomes and refine
treatments. Areas of focus include personalised therapeu-
tic approaches, advanced haemostatic agents like gene
therapy, perioperative monitoring tools for real-time
assessments of coagulation and refining risk stratification
models. Investigating the impact of NOAC and direct
oral anticoagulants, and exploring multidisciplinary
approaches among specialists can optimise perioperative
care. A standardised preoperative questionnaire on bleed-
ing risk should be implemented to optimise the patient
before surgery and prepare adequate perioperative coag-
ulation monitoring and management. Patient-centred
research on quality of life and satisfaction is essential.
Advancements in these areas will contribute to safer and
more effective perioperative care for individuals with
coagulation disorders.

The high-risk patient

How to care for a patient at high risk of
postoperative complications but requiring a
low-risk procedure?

R9.1: We recommend using frailty testing as an effective tool for
predicting postoperative outcomes, especially for assessing the
risk of delirium. (1C)

R9.2: We recommend using the Clinical Frailty Scale if the
preoperative anaesthesia physical examination reveals the pres-
ence of a frailty phenotype. We should ask for evaluation by a
geriatrician fo improve the cognitive, nutritional and comor-
bidity status by delaying surgery (time-sensitive or elective
procedures) when possible. (1C)

R9.3: We recommend using the Clinical Frailty Scale because of
its high feasibility and predictive values. (1C)

Existing evidence and comments

Healthcare systems must face the challenge of providing
high-quality care to an ageing population undergoing
surgery with comorbidities and increased vulnerability,
such as postoperative delirium, whose prevention has
already been addressed.? Unfortunately, there is no clear
definition of low-risk, intermediate-risk, and high-risk
patients. CPET can guide the determination of the
cardiopulmonary risk constellation. However, the
resources for CPET are limited in many countries. In
this case, the modified DASI questionnaire with and
without peak heart rate response may be a screening tool
because of its predictive value for 1-year mortality.238
Frailty assessment addresses the comprehensive physical
conditions of a patient and is therefore essential for

Eur J Anaesthesiol 2025; 42:1-35

clinical risk stratification, surgical planning, care planning
and at least shared decision-making. Frailty has various
dimensions, such as declines in lean body mass, strength,
endurance, balance, walking performance, in association
with low activity.23%:240 The ideal preoperative test
should address all these issues and be quick and easy
to carry out during preoperative risk assessment. Frailty
tests can predict 30-day, 90-day and 1-year mortality as
well as postoperative complications and length of stay in
hospital.23® However, a systematic review?4! analysed the
feasibility and the number of resources needed for test-
ing, but it did not find any general agreement about the
best tool for preoperative frailty assessment.

The European Commission has prioritised frailty within
the health policy agenda of the majority of the European
Union (EU) member states through its ‘Joint Action on
Frailty Prevention’ (ADVANTAGE JA) consortium.242

Fried er /.23 describe frailty as a decline in lean body
mass, strength, endurance, balance, walking performance
and low activity. That means that a frail patient is
different from a HRSP, but a frail patient can also be a
HRSP with increased mortality, complications and pro-
longed length of stay.243

The American Geriatrics Society and American College
of Surgeons National Surgical Quality Improvement Pro-
gram recommend preoperative evaluation of frail patients
to improve their cognitive, nutritional and comorbidity
status and to find an ideal time for surgery whenever
possible (time-sensitive procedure or elective).244

The question of preparing this growing population for
common surgical procedures arises. Traditionally, surgi-
cal procedures associated with more than 5% cardiac risk
are considered high-risk procedures, 1 to 5% as interme-
diate risk and less than 1% as low risk.2*5 Schwarze
et al.?* developed a list of 227 surgical procedures with
an in-patient mortality of at least 1%, classified as high-
risk procedures for older patients.

A systematic review of 12 trials demonstrated that pre-
operative frailty assessment among gynaecological on-
cology patients is essential to predict adverse outcomes
and tailor a personalised treatment.?#! This review indi-
cates that physicians should expect a prevalence of up to
60% frailty among patients undergoing gynaecological
oncology surgery. There was an association of frailty with
30-day postoperative complications (OR 4.16, 95% CI,
1.9 to 11.65, P=0.007), non-home discharge (OR 4.41,
95% CI, 4.09 to 4.76, P <0.001), ICU admission (OR
3.99,95% CI, 3.76 to 4.24, P < 0.001). Due to the various
definitions of postoperative mortality in the selected
studies (30-day mortality, 90-day mortality and 1-year
mortality), the authors of this systematic review did not
perform a pooled analysis of the risk of death. Frail
patients had elevated mortality rates in all five studies
investigating this endpoint.
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Unfortunately, the existing evidence regarding the
instruments to evaluate frailty is also heterogeneous. A
systematic review and meta-analysis analysed 45 stud-
ies.?47 Frailty was defined using 35 different instruments
and five of these were subjected to meta-analysis: 32 trials
investigated the Fried Frailty Phenotype and its mod-
ifications, 12 studies analysed the Clinical Frailty Scale,
nine trials used the Frailty Index and seven studies used
the Edmonton Frailty Scale. The Clinical Frailty Scale
was the one most strongly associated with mortality and
unfavourable discharge (odds ratio 4.89, 95% CI, 1.83 to
13.05 and odds ratio 6.31, 95% CI, 4.00 to 9.94, respec-
tively). The Edmonton Frail Scale correlated best with
the development of postoperative complications (odds
ratio 2.93, 95% CI, 1.52 to 5.65). The Fried Frailty
Phenotype was the scale best associated with the devel-
opment of postoperative delirium (odds ratio 3.79, 95%
CI, 1.75 to 8.22). The Clinical Frailty Scale had the
highest feasibility, followed by the Edmonton Frail Scale
and the Frailty Index. Most of the data did not support
the feasibility of the Fried Frailty Phenotype in the
preoperative setting because this tool needed additional
equipment and was more time-consuming (5 to 20 min
compared with 44s for the Clinical Frailty Scale).?47
Table 7 shows the different characteristics of
frailty scales.

In a prospective multicentre cohort trial of 645 patients,
the Clinical Frailty Scale predicted postoperative out-
comes (death or new disability, length of stay, adverse
discharge) to the highest degree, followed by Fried
Frailey Phenotype and Frailty Index.248

In 99 patients, Rabelo ¢z 2/.%49 assessed the feasibility and
the predictive value of three screening tools for frailty:

The Program of Research to Integrate Services for the
Management of Autonomy 7-item  questionnaire
(PRISMA7), the Timed Up and Go (TUG) and the Clock
Drawing Test (CDT). Forty percent of the cohort had
positive tests for frailty. All the tests predicted delirium,
whereas a combination of the various tests had a positive-
predictive value for further complications.?#® The time
for performing all three tests sequentially on one patient
was an average of 3min and 35s (range 2—-8 min). No
additional equipment was necessary for the tests.

Future research

There is still no agreement on which frailty scale should
be used to predict the need for postoperative ICU ad-
mission and mortality. Future studies should target de-
veloping a comprehensive and simple scale to enable the
delivery of appropriate care to very frail patients and
optimise those patients preoperatively to minimise fail-
ure-to-rescue conditions after surgery.

Optimisation and planning

Role of prehabilitation

How should patients at high risk of postoperative
complications (respiratory, cardiac) be prehabilitated
(physical therapy, nutrition)?

R10.1: The role of prehabilitation should be established in NCS
patients. (2B)

R10.2: Nutritional support before surgery should be considered
in NCS patients. (2C)

Existing evidence and comments
Evidence from the available literature needs to be more
consistent. For example, Berkel ez #/.259 randomised 57

Table 7 Comparison between the Clinical Frailty Scale and the Fried Phenotype Scale

Aspect Clinical Frailty Scale

Definition
overall health, function, and ability to carry out
daily activities.

Components Considers factors such as mobility, function,
comorbidities, and cognitive status.

Scale range

(death).

Fried Phenotype Scale

Focuses on physical traits and conditions
associated with frailty, such as muscle
weakness, exhaustion and weight loss.

Ranges from 1 (very fit) to 9 (terminally ill) or 10 Each criterion is scored as 0 (no impairment) or Scores range from 0 (not frail) to 17 (very frail),

1 (impairment), leading to a total score

Edmonton Frailty Scale

Rates a person’s level of frailty based on their Identifies frailty based on five criteria: weakness, Assesses frailty based on nine domains:
slowness, low physical activity, exhaustion
and unintentional weight loss.

cognition, general health status, functional
independence, social support, medication
use, nutrition, mood, continence and
functional performance.

Evaluates various aspects of health, cognition
and functional abilities to assess frailty
comprehensively.

with higher scores indicating greater frailty.

ranging from O to 5.

Clinical application Widely used in clinical settings to assess overall Often used in research studies and clinical

settings to identify frailty and predict adverse
adults. health outcomes in older adults.

Provides a holistic view of an individual's health Easy to administer and interpret and has been Comprehensive assessment covering multiple

validated in various populations.

frailty and guide treatment decisions for older

Strengths
and function.

Limitations
on the observer's interpretation.

factors.

Predictive power  Strong predictor of adverse health outcomes,

including mortality and hospitalisation.

Subjective assessment that may vary depending Does not capture all aspects of frailty,
particularly cognitive and psychosocial

Strongly associated with future disability,
hospitalisation and mortality in older adults.

Commonly used in geriatric practice and
research to assess frailty and guide
interventions for older adults.

domains of frailty, allowing for personalised
interventions.

Requires more time and resources compared
with simpler frailty assessment tools.

Predicts adverse outcomes such as
hospitalisation, functional decline and
mortality in older adults.

Eur J Anaesthesiol 2025; 42:1-35
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colorectal surgery patients into prehabilitation or stan-
dard care groups. The rate of postoperative complications
was lower in the prehabilitation group (42.9%) than in the
usual care group (72.4%), relative risk (RR) 0.59 (95% CI,
0.37t00.96, P=0.024). In another RC'T, Barberan-Garcia
et al?>' randomised 143 patients older than 70years
having major abdominal surgery to either prehabilitation
or standard care. Patients in the prehabilitation group had
enhanced aerobic capacity, and the incidence of compli-
cations in the overall sample of patients was 46%. When
stratifying by groups, compared with the standard care
group, the prehabilitation group showed a lower rate of
complications, 31 vs. 62%, respectively (P=0.001). Ac-
cordingly, the estimated RR for complications demon-
strated that prehabilitation intervention has a protective
role for postoperative complications (RR 0.5, 95% CI, 0.3
to 0.8, P=0.001). In contrast, another recent double-
blind RC'T by Mclsaac ¢ @/.252 randomised 182 patients
older than 60 years and undergoing elective cancer sur-
gery to either home-based exercise prehabilitation, nutri-
tional guidance or standard care. The authors found no
significant difference in the primary outcome (6MW'T)
nor the secondary outcomes, including physical perfor-
mance, quality of life, disability, length of stay, nonhome
discharge and 30-day readmission. Another RCT by
Ausania ¢/ a/.253 randomised 40 patients having pancrea-
ticoduodenectomy to prehabilitation or standard care.
T'he authors observed no difference between the groups
in terms of the overall number of complications, or the
significant complications.

Gade e al.25* randomised 35 patients to supplementary
oral immunonutrition for 7 days before pancreatic
surgery vs. standard care. The authors found no difference
in complications or length of stay between the groups.
Fiorindi e a/.255 enrolled 61 consecutive patients sched-
uled for surgery for either Crohn’s disease or ulcerative
colitis. The nutritional intervention included personalised
dietary counselling and oral nutritional supplements
whenever necessary. The nutritional intervention im-
proved preoperative body composition, but whether this
resulted in fewer postoperative complications remains
unclear. In a prospective observational study with a histor-
ical cohortas the control group, Mueller ez #/.256 enrolled 96
patients scheduled for salvage surgery for recurrent head
and neck cancer. Fifty-one patients were enrolled in a
preoperative immunonutrition group and were compared
with 45 patients in a historical cohort. Immunonutrition
was associated with a significant reduction in overall com-
plications (35 vs. 58%, fully-adjusted odds ratio 0.30 (95%
CIL,0.10t0 0.91, P=0.034), and reduced length-of-hospital
stay (17 vs. 6 days, P < 0.001). No differences in mortality
or hospital readmission were found.2>¢ Gilbert er a/.2>7
enrolled 147 patients aged 70 years or older having abdom-
inal surgery in a stepped-wedge cluster-randomised study
of five surgical hospitals (some hospitals provided prereh-
abilitation, some did not). The authors found no benefits of

Eur J Anaesthesiol 2025; 42:1-35

preoperative nutrition counselling or oral nutritional sup-
plement prescription.

Future research

RCTs with adequately sized patient populations are
needed to address the potential benefits of prehabilita-
tion on postoperative outcomes. A cost—benefit analysis
should consider not only the direct costs related to a
reduced hospital stay but also whether there is a better
quality of life for the patients after surgery.

Postoperative admission to the intensive care
unit

Should all patients with preexisting cardiac
disease undergoing elective major surgery be
admitted routinely to the intensive care unit
postoperatively?

R11.1: We do not recommend routine admission to the ICU for
patients with stable cardiac diseases undergoing elective major
surgery. Selective access to the ICU in this subset of patients
Jfollowing a multidisciplinary evaluation of the risk-to-benefir
ratio might be more appropriate. (1C)

Existing evidence and comments

Patients undergoing major surgical procedures often
experience planned admission to the ICU.2%% Approxi-
mately 8 to 10% of patients undergoing major surgery
are admitted to an ICU, with mortality rates within this
group ranging from 1 to 4%.259:2¢0 An important question
currently confronting anaesthetists and surgeons is
whether it is necessary to admit HRSPs to the ICU as
a routine following elective procedures.

Before surgery, it is essential to provide clear guidelines
as to who should have a planned postoperative admission
to ICU. This poses a challenge because of inconsistencies
in defining major surgery and estimating perioperative
risk. Scepticism exists in the literature regarding the
necessity of routine ICU admission after elective major
NCS because of its associated costs and the absence of
robust supporting evidence.200-261 Additionally, identify-
ing high-risk patients who would benefit from ICU
admission remains a significant challenge, leading to
problems in resource allocation. This challenge is partic-
ularly evident for patients with preexisting cardiac con-
ditions scheduled for elective surgery. Traditionally,
anaesthetists and surgeons have seen ICU admission as
crucial for reducing postoperative complications and
mortality, but supporting evidence, if it exists, needs
to be more specific.

Several factors may contribute to the perceived ineffec-
tiveness of ICU admission, particularly in patients with
preexisting cardiac conditions. A significant factor is that
most of these patients admitted to the ICU immediately
postoperatively spend only 24 to 48 h there, while cardiac
complications and fatal events tend to occur later in the
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hospital stay, often after the patient has been transferred
to a general ward.

Furthermore, most elective ICU admissions for cardiac
patients primarily involve closely monitoring their cardio-
respiratory and metabolic functions, and other organ
functions are not monitored.202 This is partly because
surgical procedures are becoming less invasive, and an-
aesthesia practices continue to advance.

Therefore, alternative organisational models could offer
more efficient support to surgical patients with and
without preexisting cardiac conditions. They should be
based on the infrastructure issues in the hospitals,
depending on the quality of care that can be provided
on the ward, manpower, monitoring availability, access to
escalating care, cost refunds, availability of outreach care
and availability of early warning score-alerts. Postopera-
tive ‘intermediate care’ wards, High Dependency Units
and anaesthesia-driven 24-h Post-Anaesthesia Care Units
could serve as safe environments for most surgical
patients, and patient monitoring could be extended be-
yond the initial postoperative 24 to 48h to cover the
critical period when late complications such as cardiovas-
cular events and infections are more likely to occur. The
use of such ‘intermediate’ units could significantly reduce
ICU costs and, at the same time, identify those later
adverse effects missed by a shorter stay in [CU.263-266

Future research

Optimising postoperative care for cardiac patients under-
going major NCS involves a comprehensive strategy.
Future studies should address which risk prediction
models should be developed and how to tailor them
explicitly to identify which cardiac patients undergoing
major NCS require admission to ICU. These models
should consider patient-specific factors, surgical com-
plexity and preoperative cardiac conditions.

Preoperative planning for intraoperative monitoring
should be considered to provide immediate feedback
on cardiac status during surgery. This information can
guide the decision whether a patient should be admitted
to the ICU postoperatively.

We should investigate the effectiveness of preoperative
optimisation strategies in reducing the need for postop-
erative ICU admission: these should include medication
management, lifestyle interventions and behavioural
modifications. In addition, utilising machine learning
and artificial intelligence algorithms to analyse a wide
range of patient data, including preoperative factors,
surgical variables and real-time monitoring data, may
predict the need for postoperative ICU care more accu-
rately. Telemedicine and remote monitoring should be
considered, to evaluate their role in postoperative care,
and whether this will enable early identification of
patients who may require ICU admission, even after they
have left the operating room.

Use of GLP-1 agonists and sodium-glucose
cotransporter-2 inhibitors

Is using GLP-1 agonists or sodium-glucose
cotransporter-2 inhibitors changing the
perioperative management of patients
undergoing procedures requiring sedation/
anaesthesia?

Ri12.1: When a GLP-1 agonist is prescribed as a weekly
injection and considering the long half-life of GLP-1 agonists,
we recommend pausing GLP-1 agonists at least 1 week before a
scheduled procedure requiring sedationfanaesthesia. If these
drugs are given for obesity, then 2 weeks (three half-lives) are
recommended. (CPS)

R12.2: If the medication is prescribed as daily oral or subcuta-
neous administration, we recommend pausing GLP-1 agonists
on the day of the procedure. (CPS)

R12.3: There is no evidence to show that stopping these medica-
tions even 1 week before the procedure will eliminate the risk of
delayed gastric emptying, despite following the usual fasting
timing for surgery. (CPS)

R12.4: A clear fluid diet should be encouraged 24 h before any
procedure in patients taking GLP-1 agonists. (CPS)

R12.5: All patients taking GLP-1 agonists should be considered
as at risk of having a full stomach despite a lack of gastroin-
testinal symptoms. (CPS)

R12.6: Whenever possible, a gastric ultrasound should be
performed. If gastric contents are found by ultrasound and
these are considered as a high risk for aspiration, patients
should be counselled about this risk before deciding to proceed
with sedation/general anaesthesia. (CPS)

R12.7: If the procedure is of such urgency that postponement is
not desirable, endotracheal intubation by rapid sequence induc-
tionfintubation is advised. (CPS)

R12.8: SGLT?2 inhibitors (SGLT2i) drugs should be withheld
for 3 to 4days before elective procedures to reduce the risk of
euglycemic diabetic ketoacidosis. (CPS)

R12.9: Patients taking SGLTZ2i medications should consume
clear fluids approximately 2k before the procedure to keep
regular hydration. (CPS)

R12.10: Euglycemic diabetic ketoacidosis should be suspected in
this category of patients, and blood B-hydroxybutyrate (BOHB)
is a functional confirmatory test. (CPS)

R12.11: If a patient taking SGLTZ2i drugs did not discontinue
the medication in time, dehydration caused by bowel prepara-
tion for endoscopy can increase the ketone levels, and the patient
should be adequately hydrated before leaving the hospital.
(CPS)

Existing evidence and comments

T'wo categories of medications designed initially for dia-
betes treatment have now found broader applications.
GLP-1 agonists and SGL'T2i carry significant implications

Eur J Anaesthesiol 2025; 42:1-35
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Table 8 Management of patients on glucagon-like-peptide-1
receptor agonists

Day before Day of surgery check
Administration frequency surgery blood glucose
Daily basis Last dose Stop

Liraglutide s.c. injection
Semaglutide oral
Lixisenatide s.c. injection
Exenatide s.c. twice daily
Weekly basis Withhold for a week before the procedure/

surgery (last dose must be given on day 8)

Duleglutide s.c. injection
Semaglutide s.c. injection
Tirzepatide s.c. injection
Exenatide s.c. injection
Liraglutide s.c. injection

s.c., subcutaneous.

for peri-procedural management. Their management is
summarised in Table 8 and Figs. 3 and 4.

GLP-1 agonist medications have gained considerable
popularity, not only for managing diabetes but also for
facilitating weight loss. Their action in diabetes is to
stimulate insulin secretion from pancreatic beta cells
resulting in optimised haemoglobin Al, thus reducing
the risk for major cardiac events.207-268 For weight loss,
their action is primarily related to both activation of vagal
afferent nerves innervating the stomach as well as direct

Fig. 3 Preoperative management of glucagon-like-peptide-1 agonists.

binding to GLP-1 receptors on gastric mucosal cells
leading to delayed gastric emptying. This latter effect
promotes earlier satiety and reduces food intake. How-
ever, these drugs raise concerns because of their delay in
gastric emptying,2? which can lead to the aspiration of
solid material, even after prolonged fasting periods. Sev-
eral case reports have highlighted instances of vomiting
and aspiration, identifying these as potential risks for
patients undergoing surgical and procedural interven-
tions.270-272 Despite patients following the available
preoperative fasting guidelines,273:274 there are case
reports of patients with delayed gastric emptying even
with 18 h of fasting.270:271 Recent consensus-based guid-
ance from the ASA’s Task Force on Preoperative Fast-
ing?”> recommended withholding daily dosed GLP-1
receptor agonists the day of the procedure and weekly
dosed formulations a week before, while the Society of
Perioperative Assessment and Quality Improvement has
also put forward consensus recommendations to withhold
GLP-1 receptor agonists on the day of surgery unless
there is heightened concern for postoperative gut dys-
function.27¢ For patients taking GLLP-1 receptor agonists
for weight loss, consider withholding the drug at least
three half-lives (approximately 88% clearance of the
drug) ahead of the planned procedure. For semaglutide,
this would be 3 weeks.277

There is not sufficient evidence to suggest that the
absence of gastrointestinal symptoms (nausea, vomiting

Pre-operative management of GLP-1 agonists

Lamperti et al. 2024

Pre-operative evaluation of adults undergoing elective non-cardiac surgery. Updated guidelines fr:

When GLP-1 agonist is
prescribed as...

All patients..

000 O

Whenever possible...

Endotracheal intubation by rapid
sequence induction/intubation is

advised if the procedure is of such
urgency that postponement is not

possible

A gastric ultrasound could be performed, and if gastric content
is found, the patient is considered at high risk of aspiration.
Patients should be counselled for this risk before deciding to
proceed with sedation/general anaesthesia

A weekly injestion: we recommend pausing GLP-1 agonists given for
glycaemic control at least one week before or, if given for obesity, at
least two weeks before a scheduled procedure requiring
sedation/anaesthesia

A daily oral administration: we recommend pausing GLP-1 agonists on
the day of the procedure

Should take a clear fluid diet for 24 hours before any procedure

Could potentially have full stomach despite a lack gastrointestinal
symptoms

Eur J Anaesthesiol 2025; 42:1-35
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Fig. 4 Schematic diagram of preoperative management of glucagon-like-peptide-1 agonists.

N

7

Last
dose

One day
before the DOS

DOS, day of surgery.

Glycaemic control

At least one week
before the DOS

At least two weeks
before the DOS

and abdominal pain) should be enough to consider the
patient who stopped these medications at a reduced risk
for a full stomach and possible aspiration; for this reason,
the ESAIC taskforce suggests keeping patients on a clear-
fluid diet the day before the procedure, and to perform a
gastric ultrasound to rule out the presence of solid or
excessive fluid content.278:279 If gastric ultrasound is not
possible/available, or there is a need to proceed with
emergency surgery/procedure, the patient should be in-
formed regarding the risk of pulmonary aspiration and a
rapid sequence induction/intubation should be used.

SGL'T2i, often called ‘-flozin’ drugs, work by blocking
SGL'T2 in the proximal tubule of the kidneys, a mecha-
nism responsible for reabsorbing filtered sodium and
glucose. This action has several clinical effects, including
reduced blood glucose levels and increased sodium ex-
cretion. These drugs are commonly used for managing
glucose levels in diabetes, lowering the risk of cardiovas-
cular events in diabetic patients and treating heart failure.

However, alongside their benefits, SGL'T2i also pose
risks such as genitourinary tract infections, AKI and
skeletal fractures. Additionally, they can predispose
patients to ketoacidosis, often with blood glucose levels
remaining relatively normal, hence the name eDKA.280
There have been numerous documented instances of
e¢DKA occurring in perioperative patients, highlighting

the importance of recognising this as a potential risk
factor for individuals undergoing surgical proce-
dures.?81-283 "The ESAIC taskforce has formulated a
series of CPS to guide the clinician in avoiding eDKA.
Patients undergoing bowel preparation for a colonoscopy
typically experience an extended period of decreased
calorie consumption. The cathartic bowel preparation
can result in volume depletion and dehydration, espe-
cially when combined with SGL'T2i, further exacerbated
by reduced insulin doses.?%* These factors increase the
risk of DKA even before the stress induced by the
procedure itself. Failing to discontinue the SGL'T2i 3—
4 days before surgery, predisposes the patient to develop
¢DKA in the perioperative period. In these situations, or
in an emergency or unplanned procedure when patients
are unlikely to have discontinued their medications, the
medical team must decide if the procedure should be
postponed or how to manage and monitor the patient if it
must proceed.

Depending on the fasting duration, patients may exhibit
signs of eDKA even before their scheduled procedure.
The anion gap, which can be easily derived from a basic
metabolic panel (BMP), is a valuable indicator for detect-
ing underlying acidosis, although it lacks specificity for
diagnosing DKA. Despite being less precise than direct
pH measurement through arterial blood gas analysis, the

Eur J Anaesthesiol 2025; 42:1-35
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anion gap is favoured as a screening tool for underlying
acidosis because it is easily obtained in most hospitals or
surgery centres, unlike arterial blood gas samples.

In DKA, clevated levels of circulating ketone bodies
contribute to the anion gap, necessitating the demonstra-
tion of ketosis for diagnosis. The measurement of blood
BOHB, the primary ketone body in DKA, is the preferred
method for ketone assessment and is increasingly advo-
cated for diagnosing DKA, particularly in cases of eugly-
cemia,285.286

Patients with well documented DKA generally have
BOHB concentrations greater than 2 mmol 11,287

Instead of routinely deferring all elective procedures
where SGL'T2i drugs have not been withheld preopera-
tively, a clinical protocol has been developed to evaluate
additional patient and procedural variables.288 This
protocol aims to stratify the risk of eDKA and permits
certain patients to proceed with their scheduled proce-
dures without delay. For individuals with diabetes
mellitus taking SGL'T21 who present for surgery and
have not followed the FDA-recommended period with-
out the medication, a BMP is conducted on the day of
surgery to use the anion gap as an initial screening
test for underlying acidosis. Should the anion gap ex-
ceed 12, their procedure is postponed and a BOHB
level is obtained to confirm the presence/absence of
DKA: if present then urgent medical intervention is
required. If the anion gap is normal (below 12), then
additional factors such as the nature of the surgical
procedure, anaesthesia requirements, fasting duration,
comorbidities and overall diabetic management are
considered to identify patients with a low risk of devel-
oping DKA.

Low-risk patients may undergo surgery with standard
intraoperative monitoring and management of diabetes
mellitus, including intraoperative blood glucose checks
and insulin administration. Acknowledging the signifi-
cance of total fasting duration as a risk factor for eDKA,
patients must meet the criteria for low risk and have an
anticipated total fasting time of less than 12 h by the time
surgery begins.?

Future research

Because of the increasing number of patients using
GLP1 agonists, more evidence is urgently required as
to the variability of gastric emptying and when gastric
volume should be assessed objectively using gastric ul-
trasound. Some ongoing trials aim to assess the perioper-
ative gastric volume and content in patients taking GLP1
agonists?89-291 to understand if the current recommenda-
tions on withholding these drugs, and the current fasting
policies could reduce the risk for aspiration.

There is also a need to define clear protocols for the
management of SGLL'T21 drugs and better understand if

Eur J Anaesthesiol 2025; 42:1-35

the risk of eDKA could have an impact on either intra-
operative management because of a hypovolaemic state
or on postoperative outcomes due to increased morbidity
and mortality.

Final remarks

The current guidelines cover some new topics not previ-
ously discussed in the 2018 version,! and they aim to
provide practical guidance to anaesthetists evaluating
patients who should undergo sedation or general anaes-
thesia for NCS. We decided to include not only the
organisational aspect and the clinical assessment accord-
ing to an organ and disease-based scheme but also how
patients should be optimised before surgery and how we
should plan the management of new emerging drugs and
plan for postoperative admission to ICU in an era of low
resources in our ICUs.

These guidelines are not meant to be a systematic review
of the literature. Nevertheless, these are evidence-based
guidelines, based on the GRADE system, for all Euro-
pean and global physicians on how we should provide
the best care during this evaluation process. The aim of
the preoperative assessment is not only to evaluate the
patient’s clinical fitness for a specific procedure but also
to include a comprehensive discussion, which we should
have with patients or their caregivers on the specific and
tailored risks.

The perioperative period is not the period with the
highest risk of death for many surgical patients.?2%?
According to a prospective cohort study on 40000
patients aged 45 years and older who underwent inpatient
NCS at 28 centres in 14 countries, 1.8% died within
30days of surgery.??? Only five deaths (0.7%) occurred
in the operating room and the remainder (99.3%) oc-
curred after the procedure; 500 deaths (69.9%) occurred
after surgery during the index admission to hospital and
210 deaths (29.4%) occurred after discharge from the
hospital. Three complications accounted for 44.9% of
the deaths: major bleeding, myocardial injury after
NCS and sepsis. Given these findings, focusing on the
prevention, early identification and management of these
three complications holds promise for reducing perioper-
ative mortality. This would mainly happen if we had a
better understanding of our patient’s status before sur-
gery, and plan when and how we should test the patients
and optimise their medical conditions.

Our role as perioperative physicians is to provide a clear
risk assessment that patients can understand and follow
so that they can use that information to reach an informed
decision on the anaesthetic management options. The
preoperative anaesthetic assessment is an essential part of
the patient’s surgical journey that has been shown to
reduce patient anxiety.?93

This guideline has covered some new aspects of the
preoperative evaluation, such as frailty and previous or
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current infection from COVID-19. Frailty per se is a
diminished resistance to stress, such as the surgical insult,
and it is of the utmost importance to perform preopera-
tive frailty screening and to have a multdisciplinary
approach to the elderly patient to avoid postoperative
delirium and neurocognitive decline. The current evi-
dence on the long-term effect of SARS-CoV2 is still not
sufficient to provide clear protocols on how to assess the
pulmonary, cardiac and neurological sequelae of this
disease. However, the extensive retrospective studies
conducted on patients affected by moderate symptoms
are sufficient to increase our awareness of the timeline
when surgery and anaesthesia could be considered suffi-
ciently safe to be undertaken.130

This taskforce is also proposing a clinical algorithm
for GLP-1 agonists but that requires more data: hopeful-
ly, it could confirm our cautious evaluation of gastric
emptying and the related recommendations on preoper-
ative fasting.

These guidelines implement and update some aspects
covered previously.l:'7 However, some other topics,
such as pre-existing chronic pain, patients with pre-
existing neurological disorders and the management
of patients with continuous intradermal insulin pumps,
were not covered and will be included in the future. The
primary goal of this document is to guide national
societies and institutional committees on how the pre-
operative evaluation should be conducted, and subse-
quent management planned to achieve a better outcome
for our patients. We will continue to provide the best
evidence and update the document promptly or when-
ever better evidence is available.
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