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INTRODUCTION 

As surgical care becomes more complex, reliance on health interventions from 

multidisciplinary teams in the perioperative period has led to better surgical outcomes
1,2,3

. As 
such, the Anesthesiologist’s role has expanded into being a leader in the perioperative 
period, helping to coordinate consultants and optimize patients. Framed in the context of a 
patient undergoing a complete thyroidectomy for refractory amiodarone induced 
thyrotoxicosis (AIT), this case study outlines strategies and leadership skills which 
contributed to optimal provision of care by an anesthesiology team. Management of this 
complex patient highlights pertinent qualities crucial to the Perioperative Anesthesiologist 
Leader, such as inter-professional communication, learning agility, collective flexibility and 
shared consensus. 

CASE PRESENTATION 

A 58-year-old male with multiple comorbidities presented with amiodarone induced 
thyrotoxicosis complicated by new angina, refractory atrial fibrillation and ongoing 
hyperthyroidism symptoms despite optimal medical therapy with digoxin, propranolol, 
methimazole and prednisone. Given the medical complexity, Anesthesia coordinated 
extensive multidisciplinary meetings with hematology, cardiology and general surgery to 
discuss timing of the surgery, medical optimization of the patient and to create a shared 
consensus and formalized care plan. 
Collective flexibility by the multidisciplinary team, established by building rapport, allowed the 
case to be done during the day ensuring ample ancillary help for surgery and anesthesia. 
Coordination of these meetings and shared mental models allowed the team to discuss and 
balance benefits and risks of preoperative interventions such as plasma exchange and 
delaying surgery to investigate the patient’s palpitations and worsening angina. 
The communicative rapport built by these meetings allowed for prompt cardiac workup. The 
presence of a cardiac occlusion had the potential to delay surgery. If the patient’s angiogram 
revealed significant thrombosis, rather than implementing standard treatment with stenting, 
our learning agility and collective flexibility lead to the decision of potential balloon 
angioplasty instead, for timely definitive treatment and avoidance of the need for dual 
antiplatelet therapy. Fortunately, no coronary disease was detected, and the thyroidectomy 
was completed with an unremarkable intraoperative course. 
  

CONCLUSION 
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The literature describing successful application of leadership skills by anesthesiologists has 

notably been set within the confines of the operating room
4,5

. Nevertheless, anesthesiologists 
are equipped with comprehensive knowledge for assessment, risk stratification, optimization, 
and post-operative care that requires outreach and coordination with sub-specialties and 
allied health professionals throughout a patient’s admission. As such, Anesthesiologists are 
in the unique position to improve patient care and safety, utilizing our leadership skills. This 
abstract underscores essential qualities of communication, adaptability, teamwork and 
decision making with a united goal of improved perioperative patient care. 
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INTRODUCTION 

Obstructive sleep apnea (OSA) is a common condition associated with increased 
postoperative cardiorespiratory complications, morbidity and mortality and perioperative 

resource utilization. 
 1
 Screening tools like the STOP-Bang questionnaire commonly used to 

assess for OSA suffer from poor specificity whereas the gold standard polysomnography is 
restricted by logistics and feasibility. A previous paper has demonstrated the feasibility of 

performing a Point of Care Ultrasound (PoCUS) screen in the pre-operative setting. 
 2
 In this 

study, we discuss the advantage of using a PoCUS screening tool in addition to the STOP-
Bang questionnaire for pre-operative screening for OSA. 

METHODS 

After institutional research ethics board approval, patients having OSA and non-complaint to 
treatment, scheduled for elective surgery were approached. Preoperative clinical and airway 
examination, OSA screening using the STOP-Bang questionnaire and other demographic 
data were collected. Pre-defined upper airway and neck ultrasound scans were performed as 
part of the 5-parameter PoCUS tool. Parameters were shortlisted from an earlier feasibility 
evaluation utilizing biological plausibility, anatomical area covered, and consistency of area 

under curve (AUC) estimates to inform this decision. 
 2
 The PoCUS tool included: upper 

airway length (UAL), coronal tongue base thickness (TBT), distance between lingual arteries 
(DLA), lateral pharyngeal wall thickness (LPW) and internal carotid artery intimal media 
thickness (CIMT). Images were de-identified and assessed by blinded assessors. 
Subsequently patients underwent either a PSG or home sleep apnea test [ResMed 
ApneaLink™ device] (HST). Patients were classified into mild, moderate or severe OSA 
using apnea-hypopnea index (AHI) cut-offs of >5, >15 and >30. Diagnostic accuracy 
statistics were calculated for each parameter, as per the Standards for Reporting Diagnostic 
accuracy studies (STARD) checklist. Diagnostic accuracy was assessed using receiver-
operating characteristic (ROC) curves and the AUC within the cohort for STOP-Bang alone 
and STOP-Bang in addition to the PoCUS tool for AHI’s of >5, >15 and >30. 

RESULTS 

1352 patients presenting for elective, non-cardiac surgeries were approached for 
participation, and 142 consented. Subsequently, 108 patients underwent a PoCUS 
evaluation at the time of the pre-operative visit and 61 patients had a PSG with 26 patients 
opting for an HST. Due to constraints imposed the pandemic, however, only 87 patients were 
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able to complete both a PoCUS and PSG/ HST. We were able to successfully complete data 
acquisition for all PoCUS parameters in the pre-operative period and 12, 50, and 25 patients 
had AHI’s >5, >15 and > 30 respectively. The combination of STOP-Bang and PoCUS 
yielded better AUC’s across the three AHI cut-offs (0.785 AHI>5, 0.776 AHI>15, 0.778 
AHI>30) when compared to STOP-Bang alone (0.591 AHI>5, 0.624 AHI>15, 0.639 AHI>30). 

DISCUSSION 

Our findings demonstrate that the addition of the 5 parameter PoCUS to the traditional 
STOP-Bang questionnaire improves sensitivity, specificity, and positive and negative 
predictive values. ROC curves (figure) show an improved diagnostic accuracy of the 
combined PoCUS & STOP-Bang tool as compared to STOP-Bang alone. We believe that 
this finding opens up new avenues to improve the detection of OSA in the perioperative 
period, thus facilitating risk stratification and improving resource utilization in situations where 
traditional diagnostic modalities (PSG/ HST) are unavailable or impractical.  

REFERENCES 

1. Point-of-Care Ultrasound for Obstructive Sleep Apnea Screening: Are We There Yet? 
A Systematic Review and Meta-analysis. Anesth Analg 2019;129(6): 1673-91 

2. Novel Point of Care Ultrasound Tool to Evaluate Obstructive Sleep Apnea Patients in 
the Perioperative Setting: A Feasibility Study. e-abstract A1090; 2019 ASA Meeting, 
Orlando, FL. 
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INTRODUCTION 

Preoperative fasting guidelines (NPO, nil per os) aim to reduce the risk of gastrointestinal 
regurgitation and pulmonary aspiration when patients are under anesthesia for surgery [1]. 
Pulmonary aspiration can lead to hypoxia, respiratory compromise, and even 
death. Excessive fasting before surgery can have detrimental effects on children (e.g., 
anxiety, hypoglycemia, hypovolemia) [2]. Therefore, shorter NPO fasting guidelines have 
recently been advocated by national guidelines across the world. The aim of this study was 
to assess how well preoperative fasting guidelines are being followed in non-cardiac elective 
surgeries in different demographics at our academic institution. In our institution, patients are 
currently instructed to fast two hours longer than national guidelines. We hypothesize that a 
large proportion of patients will significantly exceed the recommended institutional fasting 
instructions. 

METHODS 

Upon receiving institutional ethics and data access approval, we performed a retrospective 
cohort study on pediatric patients undergoing non-cardiac elective surgeries at our institution 
(January–March 2020). For each patient, we recorded anesthetic start time and the time they 
last ate and drank before surgery. Statistical analysis included descriptive statistics and 
logistic regression to find any association between age/sex/procedure and 
meeting/exceeding fasting times. 

RESULTS 

Out of 673 patients, 98.0% met the national solid fasting guidelines and 96.7% met the 
national liquid fasting guidelines. Of these patients, 31.4% exceeded solid fasting guidelines 
by >8 hours and 84.5% exceeded liquid fasting guidelines by >2 hours. All patients <15 
years had greater odds of excessive solid fasting (OR 1.5 [0.74,3.15], p=0.238). 
Furthermore, all patients 15–17 years had greater odds of excessive liquid fasting (OR 3.4 
[1.78,6.62], p<0.001). Patients undergoing a urological procedure had decreased odds of 
excessive liquid fasting (OR 0.4 [0.20,0.87], p=0.019). See  Table 1 for full results. 

DISCUSSION 

Our results support our initial hypothesis. Over 80% of patients exceeded the fasting 
guidelines by at least 2 hours. Adverse events due to prolonged preoperative fasting status 
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may be due to nonadherence to the fasting guidelines. Information is potentially not being 
relayed effectively in the preoperative clinic. Whilst it is important to improve communication 
in the preoperative clinic, it is equally important to encourage appropriate intake closer to the 
recommended guidelines. Special instructions should be provided to populations identified to 
have a greater odds of prolonged fasting (e.g., patients <15 years for solids).  

REFERENCES 

1. Disma, N., Frykholm, P., Cook-Sather, S. D., & Lerman, J. (2021). Pro-con 
debate: 1- vs 2-hour fast for clear liquids before anesthesia in children. Anesthesia 
& Analgesia, 133(3), 581–591. https://doi.org/10.1213/ane.0000000000005589 

2. Dennhardt, N., Beck, C., Huber, D., Sander, B., Boehne, M., Boethig, D., Leffler, 
A., & Sümpelmann, R. (2016). Optimized preoperative fasting times decrease 
ketone body concentration and stabilize mean arterial blood pressure during 
induction of anesthesia in children younger than 36 months: A prospective 
observational cohort study. Pediatric Anesthesia, 26(8), 838–843. 
https://doi.org/10.1111/pan.12943 
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INTRODUCTION 

Unexpected postponement or cancellation of elective surgery negatively impacts patient 
outcomes and system efficiency. The overall published rate of cancellation on the day of 
surgery varies from 5% to 40% (1, 2). Reasons for cancellation include fasting and 
medication violations, and incomplete preoperative optimization (3). Previous studies have 
suggested that approximately 55% of surgery cancellations are preventable with improved 
preoperative assessment and patient education (4). The primary objective of this study was 
to identify the incidence and causes of cancellation on the day of elective surgery at an 
academic university hospital over a 30-month period.   

METHODS 

The study was approved by the University Research Ethics Board. A retrospective review 
was performed of adult patients who experienced day-of-elective surgery cancellations in the 
operating room between November 3, 2019 and April 13, 2022. Cancelled cases were 
identified from the operating room administrative database.  Reasons for cancellation were 
determined from the Electronic Medical Record. Cancellations were classified as “avoidable” 
or “unavoidable”. Avoidable cancellations were defined as those which would not have been 
cancelled with improved preoperative optimization and/or education. All other cancellations 
were deemed unavoidable. The extent of preoperative optimization was recorded as being 
either none, phone, or in-person. Descriptive statistics were used to summarize the data and 
compare reasons for cancellations between different modalities of the pre-admission clinic 
(PAC) assessment. A chi-squared test was used to compare the distribution of PAC status 
and the reason for cancellation.  

RESULTS 

8140 elective surgeries were scheduled during the study period. 953 cases were cancelled 
on the day of surgery. 292 were excluded due to duplicate recording and administrative 
errors. The overall rate of cancellation was 661/8140 (8%). 78/661 (11.8%) were deemed 
avoidable and 583/661 (88.2%) were unavoidable. Of the avoidable cancellations, 27/78 
(34.6%) were due to failure to optimize a medical condition, 17/78 (21.8%) failed to comply 
with preoperative medication administration instructions, 17/78 (21.8%) were deemed to 
require further investigation, 14/78 (17.9%) patients failed to comply with NPO instructions, 
and 3/78 (3.8%) did not have a full understanding of surgery. Of the avoidable cancellations, 
32/78 (41%) did not receive a PAC prior to the surgery, 32/78 (41%) received a phone PAC, 
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and 14/78 (18%) received an in-person PAC. Of the unavoidable cancellations, 416/583 
(71.3%) were displaced by emergency cases and 61/583 (10.5%) were due to overbooking 
of the operating room.   

DISCUSSION 

This is one of the first studies to identify the reasons for last-minute cancellations of elective 
surgery in a tertiary care facility. A large proportion of avoidable cancellations (59%) had 
been assessed at the PAC clinic. This study suggests there is potential for improved 
education and optimization of elective surgical patients. 

REFERENCES 

1. Haana V, Sethuraman K, Stephens L, Rosen H, Meara JG. Case cancellations on 
the day of surgery: an investigation in an Australian paediatric hospital. ANZ J 
Surg 2009;79:636–40. 

2. Rai MR, Pandit JJ. Day of surgery cancellations after nurse-led pre-assessment in 
an elective surgical centre: The first 2 years. Anaesthesia 2003;58:692–9. 

3. Talalwah N Al, McIltrot KH. Cancellation of Surgeries: Integrative Review. J 
Perianesthesia Nurs 2019;34:86–96 

4. Kaddoum R, Fadlallah R, Hitti E, El-Jardali F, Eid G El. Causes of cancellations on 
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INTRODUCTION 

Myocardial injury after noncardiac surgery (MINS) is a strong and independent predictor of 

30-day mortality
1
. B-type natriuretic peptide (BNP) and N-terminal pro B-type natriuretic 

peptide (NT-ProBNP) have predictive value in identifying patients at increased risk of 
developing MINS and other perioperative vascular events. Although incremental threshold 
values of NT-ProBNP have been correlated with an increasing degree of risk of perioperative 
cardiac events, a similar relationship with BNP values has not been established. As many 
hospitals provide BNP assays rather than NT-ProBNP, the primary objective of this study 
was to examine the relationship between BNP and NT-ProBNP in a group of adult patients 
undergoing elective non-cardiac surgery. 

METHODS 

This was a single-centre correlational study in 456 patients undergoing elective noncardiac 
surgery. This study was approved by the Research Ethics Board (REB) and all participants 
gave informed consent for enrollment in the study. Eligibility criteria included patients >65 
years old, Revised Cardiac Risk Index ≥1, or patients >45 years old with significant 
cardiovascular disease. To allow simultaneous serum sampling of BNP and NT-ProBNP, 
patients at preoperative pre-surgical screening (PSS) who met local guidelines for 
preoperative BNP testing (lab-based BNP Abbott analysis) also had an additional 5mL of 
blood drawn for measurement of NT-ProBNP (point-of-care NT-ProBNP Roche analysis). 
The Abbott test and point-of-care Roche test are immunoassays for the quantitative 
determination of BNP and NT-ProBNP in venous blood, respectively. A log-transformed 
linear regression model was used to quantify the relationship between BNP and NT-ProBNP. 

RESULTS 

Among 456 adult patients (mean age 67 years, SD= 12; 50.4% male) who underwent 
preoperative BNP and NT-ProBNP measurement, median (IQR) BNP was 36 pg/mL (73 - 
15) and median (IQR) NT-ProBNP was 166 pg/mL (348.25 - 78). A linear regression model 
revealed a strong linear correlation between logBNP and logNT-ProBNP values (Figure 1), 

with a correlation coefficient (Pearson’s r) of 0.89 and a coefficient of determination (r
2
) of 

0.79 (F(1,454) = 1724.70, p < 0.001). 
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DISCUSSION 

BNP was significantly associated with NT-ProBNP in 456 adult patients undergoing 

preoperative cardiac risk prediction testing, with an explained variance (r
2
= 0.79) comparable 

to that previously reported in the literature (r
2
= 0.81)

2
. Although these observations suggest a 

strong correlation between BNP and NT-ProBNP, several studies demonstrate that 
consideration of certain patient factors, including age, body mass index, renal function, 
anemia, and atrial fibrillation, may improve the accuracy of formulas used to convert BNP to 

NT-ProBNP
3
. We plan future studies to examine the ability of these conversion formulas to 

validate BNP thresholds to predict perioperative cardiac risk using outcome data. 
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INTRODUCTION 

The physiology of diabetes mellitus can increase the risk of perioperative aspiration but there 
is limited and contradictory evidence on the incidence of “full stomach” in fasting diabetic 
patients. The aim of this study is to assess the baseline gastric content (using gastric 
ultrasound) in diabetic and non-diabetic patients, scheduled for elective surgery, who have 
followed standard pre-operative fasting instructions.  

METHODS 

This was a prospective, non-inferiority study of 180 patients (84 diabetics and 96 non-
diabetics). Bedside ultrasound was used for qualitative and quantitative assessment of the 
gastric antrum in the supine and right lateral decubitus positions. Fasting gastric volume was 
estimated based on the cross-sectional area (CSA) of the gastric antrum and a validated 

model.
1
 We hypothesized that diabetic patients would not have a higher baseline fasting 

volume compared to non-diabetic patients, with a non-inferiority margin of 0.4 mL/kg. 
Secondary aims included the comparison of the incidence of “full stomach” (solid content or 
>1.5mL/kg of clear fluid) between the 2 groups, estimation of the 95th percentile of the 
gastric volume distribution in both groups, and examination of the association between 
gastric volume, glycemic control, and diabetic comorbidities.  

RESULTS 

The baseline gastric volume [SD] was similar in the diabetic (0.81 [0.61] mL/kg) and non-
diabetic (0.87 [0.53] mL/kg) groups. The gastric volume was not higher in diabetic patients 
(mean difference was -0.07 mL/kg [95% CI: -0.24 to 0.10 mL/kg]). Thirteen (15.5%) diabetic 
and 11 (11.5%) non-diabetic patients presented > 1.5 mL/Kg of gastric volume 
(p>0.05). There was no correlation between the gastric volume and either the time since 
diagnosis or HbA1C.  

DISCUSSION 
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Our data suggest that the current fasting guidelines from the American Society of 
Anesthesiologists are equally effective in preventing a “full stomach” prior to elective surgery 
in diabetic and non-diabetic patients.     

REFERENCES 
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Figure 1 
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INTRODUCTION 

Residual neuromuscular blockade can be associated with serious postoperative 
complications. Sugammadex is a newer neuromuscular blocking drug (NMBD) reversal 
agent that rapidly and completely reverses rocuronium. Whether sugammadex has any 
advantages over neostigmine in obese patients with obstructive sleep apnea (OSA) is 
unclear. We investigated whether Sugammadex would reduce discharge time from the 
operating room (OR) compared with Neostigmine in morbidly obese patients with OSA 
undergoing bariatric surgery. 

METHODS 

This was a prospective, double-blinded randomized controlled superiority trial with two 
parallel groups. Patients were randomized 1:1 into reversal of NMBD with sugammadex or 
neostigmine. Research Ethics Board approval was obtained, and informed consent was 
taken from all subjects. Our inclusion criteria were adult patients with OSA undergoing 
elective bariatric surgery under general anesthesia. Primary outcome was the time from 
administration of NMBD reversal agent to discharge from the OR. Secondary outcomes were 
the time from administration of NMBD reversal agent to the time: the patient opened eyes to 
command, extubation, moves independently from the table to the bed, readiness for 
discharge from PACU and in-hospital complications. Mann-Whitney test was used to 
compare the outcomes between treatment groups. 

RESULTS 

We randomized 120 patients into 2 groups of 60 patients. Overall median BMI was 48.1 

kg/m
2
([IQR]) [43.0, 53.5]. The median time from drug administration to discharge from OR 

was 13.0 min [10.0, 17.0] in the Sugammadex group and 13.5 min [11.0, 18.3] in the 
Neostigmine group (P = 0.274). The median duration of stay in PACU was 150.0 min [125.5, 
177.0] in the Sugammadex group and 127.0 min [108.8, 149.0] in Neostigmine (P = 0.004). 
There were no differences in other secondary outcomes. 
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DISCUSSION 

There was no reduction in recovery time or postoperative complications in morbidly obese 
patients with OSA when Sugammadex was used instead of Neostigmine. 
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INTRODUCTION 

Intraoperative hypotension is associated with increased risks of postoperative complications, 
with evidence suggesting that the duration and severity of hypotension influences the 
magnitude of end-organ injury (1). Preliminary evidence suggests that strict intraoperative 
blood pressure control may be associated with reduced risks of adverse postoperative 
events (2). Consequently, a variety of blood pressure optimization strategies have been 
tested to prevent or promptly treat intraoperative hypotension. Despite a rapidly growing 
relevant literature, these strategies have yet to be systematically examined to assess their 
impact on blood pressure control and outcomes. We therefore conducted a systematic 
review to evaluate the efficacy of blood pressure optimization interventions in reducing risks 
of intraoperative hypotension and postoperative complications.  
 
METHODS 

Electronic databases (Medline, Embase, PubMed, and Cochrane Controlled Register of 
Trials) were searched from database inception to May 24th, 2022, for randomized controlled 
trials that evaluated the impact of a blood pressure optimization intervention on 
intraoperative blood pressure and/or postoperative outcomes. A blood pressure optimization 
intervention was defined as any intervention used during the perioperative period to reduce 
the incidence, severity, or duration of intraoperative hypotension. There were no restrictions 
placed for the type of comparator used or the language of the study. Only adults receiving 
general anesthesia for inpatient non-cardiac surgical procedures were included. Obstetric 
and transplant surgeries were excluded. Two independent reviewers screened all citations 
and abstracted relevant study data onto standardized data abstraction forms. Disagreements 
were resolved through involvement of a third reviewer.  
 
RESULTS 

40 studies (42,110 participants) were included. Ten classes of blood pressure optimization 
interventions were identified. In seven studies (n=761) of hemodynamic protocols using 
arterial waveform analysis, protocols were associated with reduced risks of hypotension 
compared to usual care (6%-48% vs. 13%-77% incidence; 2.8%-3.1% vs. 7.8%-10.3% time 
in hypotension). In five studies (n=7,902) that withheld antihypertensives the night before 
surgery, risks of hypotension were reduced (20%-67%) compared to continuing 
antihypertensives (50%-100% incidence). Other interventions include continuous versus 
oscillometric blood pressure monitoring (n=862), adjuvant agents (vasopressors, 
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anticholinergics) (n=471), and pre-specified blood pressure targets (n=1,914), all of which 
reported reduced risks of hypotension. Blood pressure alarms (n=29,826) had an 
inconsistent impact on hypotensive time. Three studies (n=1,088) of pre-specified blood 
pressure targets found higher thresholds to be associated with reduced risks of 
complications. Otherwise, there was limited evidence suggesting that these interventions 
prevented postoperative complications. Heterogeneity in interventions and outcomes 
precluded meta-analysis.  
 
DISCUSSION 

Several different blood pressure optimization interventions have shown promise in reducing 
the incidence or duration of hypotension, including hemodynamic protocols, withholding of 
antihypertensives, adjuvant agents and pre-specified blood pressure targets (but not 
supplementary alarms for low blood pressure). Nonetheless, evidence that these 
interventions impact clinical outcomes remains unclear, with the most promise being shown 
by interventions based on pre-specified blood pressure targets. Future trials should assess 
promising intervention types in samples sufficiently large to assess for clinically plausible 
treatment effects on important postoperative outcomes.  
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INTRODUCTION 

Preoperative anemia is common, affecting up to 76% of patients in some surgical 
populations. Affected patients experience increased risks of major perioperative 

complications, longer duration intensive care stays, and in-hospital mortality.
1
 Importantly, 

anemia is a strong determinant of perioperative blood transfusion, which comes with 

significant risks.
2
 The most common cause of perioperative anemia is iron deficiency; 

although intravenous (IV) iron supplementation is available, systemic barriers to its 
implementation and limited evidence hinder its use for preoperative hemoglobin 

optimization.
3
 The recent PREVENTT trial reported no difference in red cell (RBC) 

transfusion between patients receiving a single preoperative IV iron dose versus placebo.
4
 

However, the failure to separate iron deficient and non-iron deficient patients was an 

important limitation of their study and may explain these results.
5
 We hypothesize that iron 

deficient and non-iron deficient patients represent two unique populations. We sought to 
evaluate how iron deficiency affected the likelihood of perioperative transfusion.   

METHODS 

We performed a retrospective cohort study of adult surgical patients who underwent non-
cardiac, non-transplant surgery at a large, urban, tertiary-care hospital between 1 October 
2020 and 31 December 2021 using institutional administrative data. This study received 
institutional research ethics board approval (REB#22-5007). We excluded patients with 
known coagulopathy, blood dyscrasia, preoperative transfusion dependence, or documented 
refusal of blood products.  We compared patients with iron deficiency flagged in the pre-
anesthetic clinic versus non-iron deficient patients. Descriptive analyses were performed 
using t-test and chi-square tests for continuous and categorical variables, respectively. The 
likelihood of RBC transfusion during the first postoperative week was regressed against age, 
sex, weight, preoperative hemoglobin concentration, patient comorbidities, procedure 
duration, anesthetic type, estimated blood loss (EBL), and treatment with tranexamic acid or 
vasopressors using a logistic model. Iron deficiency was treated as an effect modifier. 
Assessment of model diagnostics for reliability and discrimination revealed a c-index of 

0.926, Somer’s Dxy of 0.845, R
2
 of 0.525, Brier’s score of 0.041, and optimism-corrected 

calibration slope of 0.924, overall indicating good model fit with low risk of overfitting. 

RESULTS 



22 
 

We included 7751 patients (511 iron deficient). More iron deficient patients were female (280 
[55%] versus 3560 [50%]; p=0.024), had cancer (217 [43%] versus 1798 [25%]; p<0.001), 
renal disease (59 [12%] versus 251 [4%]; p<0.001), diabetes (101 [20%] versus 1022 [14%]; 
p<0.001), lower preoperative hemoglobin (120±16g/L versus 139±15g/L; p<0.001), and 
transfusion (121 [24%] versus 520 [7%]; p<0.001). In multivariable regression, iron deficiency 
was a significant effect modifier (p=0.024 for interaction). Among iron deficient patients, 
transfusion was associated with procedure duration (adjusted odds ratio [aOR] 1.2 [1.1–1.3] 
per 30min; p<0.001), preoperative hemoglobin (aOR 3.5 [2.6–4.9] per 10g/L; p<0.001), and 
blood loss (aOR 2.0 [1.6–2.6] per 200mL; p<0.001). In non-iron deficient patients, transfusion 
was associated with procedure duration, preoperative hemoglobin, and blood loss, plus 
tranexamic acid (aOR 2.1 [1.5–3.1]; p<0.001), vasopressor/inotrope infusion (aOR 2.1 [1.5–
3.0]; p<0.001), regional/neuraxial anesthetic (OR 0.13 [0.05–0.33]; p<0.001), and body 
weight (aOR 0.9 [0.84–0.96]; p=0.008).  

DISCUSSION 

This study has demonstrated that iron deficiency significantly modifies the relationship 
between patient and procedural characteristics with the likelihood of transfusion: iron 
deficient and non-iron deficient patients do represent two unique populations. We have 
additionally identified important predictors of transfusion for iron deficient and non-iron 
deficient patients. While treatment with tranexamic acid and vasopressor/inotrope infusion 
were associated with higher likelihood of transfusion in non-iron deficient patients, this 
relationship is not likely causal; rather, these may be markers of unexpected bleeding and 
hemodynamic instability. Future analyses of perioperative transfusion risk should stratify 
according to iron deficiency. 
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INTRODUCTION 

At our tertiary liver transplant and hepatobiliary referral centre, the standard of care is to 
place a thoracic epidural for analgesia in all open liver resections unless contraindicated. 
Patients are followed daily by an anaesthesiologist and catheters typically removed within 5 
days of insertion. Hemostatic abnormalities associated with liver resection can be 
unpredictable. Standard guidelines do not reflect the unique rebalanced hemostasis often 

seen in this cohort, with guidance for safe removal of neuraxial catheters lacking
1
. The use of 

viscoelastic testing (e.g. ROTEM) in this cohort suggests evidence of hypercoagulability in 

opposition to standard laboratory measures of INR, PTT and platelet count
2
. Ambiguity of 

evidence and imperfect tests have led to a heterogeneity of practice for post-operative 
epidural management. We hypothesized that post-operative hepatectomy patients may be 
receiving unnecessary blood products or experience unnecessary delays in epidural catheter 
removal as a result of “coagulopathic” laboratory testing. 

METHODS 

We conducted a retrospective single-centre observational study by patient chart review at our 

institution of all major hepatectomies between January 1
st
 2017 to June 30

th
 2022. 

  
Major hepatectomy was defined as open right (rH) or extended right hepatectomy (erH), as 
large resections (>3 liver segments) are more likely to show post-operative derangement in 
standard laboratory testing. 
  
We sought to (1) understand the natural history of laboratory-diagnosed coagulopathy in the 
first 5 post-operative days by recording platelet count, INR and PTT; (2) identify if blood 
products were used to correct coagulopathy in the absence of bleeding to facilitate epidural 
removal; and (3) interrogate whether ROTEM was used to aid decision making. 
  
We defined laboratory-based coagulopathy as an INR ≥ 1.5, as defined by ASRA guidelines 

for safe epidural removal
1
, and platelet count <70,000/µl as endorsed by ASRA

3
, which, 

although described within the obstetric population, represents the main available guidance of 
lower threshold of platelet count for epidural removal. 
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Patients were excluded if no epidural catheter was sited or if they developed post- operative 
multi-organ failure. 
  
All patient data was anonymised and complied with local standards. Statistical tests were 
two-tailed and a p<0.05 was considered statistically significant. 

RESULTS 

Seventy-five erH and 107 rH were included; 95% had underlying cancer. All pre-operative 
coagulation parameters were normal except one isolated elevated PTT. 
  
By POD5, 83% (62/75) and 47% (50/107) of eRH and rH demonstrated standard laboratory 
evidence of coagulopathy. INR elevation (≥ 1.5) was seen in 69% (123/182. Excluding those 
that received clotting products (13/123), 97% (107/110) resolved spontaneously by POD5. 
Only 13% (23/182) developed thrombocytopenia (< 70 000/µl), and all spontaneously 
recovered by POD5. To facilitate epidural removal, 8% received blood products (10/75 eRH, 
4/107 rH). 
  
INR peak and platelet nadir were reached at POD2 in both groups. INR and platelet count 
(mean±SD) from pre-operative to POD2 were 1.0±0.1 to 1.6±0.3 (p<.00001) and 242±96 to 
133±53 (p<.00001), respectively. 
  
ROTEM was used in 8% (14/182); transfusion was not indicated in 10/14 cases (71%) 
despite laboratory-demonstrated coagulopathy. 
  
There were no epidural haematomas. Six patients (6/182, 3%) developed pulmonary emboli 
by POD5. 

DISCUSSION 

This study adds to the sparse literature describing laboratory parameters following major 

hepatectomy and appears consistent with other centres
4
. 

  

A procoagulant effect following hepatectomy has been seen with viscoelastic testing
5
. In this 

cohort, six patients developed pulmonary emboli, underscoring the increased thrombotic risk 
in patients with underlying malignancy undergoing major surgery. Over-zealous transfusion 
may worsen the hemostatic balance following liver-resection. ROTEM may help delineate the 
coagulation status and transfusion requirement in this unique population where an acute 
temporary liver failure exists. This study will inform design of our prospective trial using 
ROTEM post-hepatectomy to guide epidural management. 
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INTRODUCTION 

Post-operative nausea and vomiting (PONV) affects approximately 30% of patients within 24 

hours of surgery.
1
 Preventing PONV has been shown to increase patient satisfaction, reduce 

stay in the post-anesthetic care unit (PACU), and reduce costs.
2-4

 The American Society of 
Enhanced Recovery and Society for Ambulatory Anesthesia published the fourth iteration of 
their consensus guidelines on management of PONV in August 2020 with the 
recommendation that the number of antiemetics administered for PONV prevention be 

determined by risk stratification.
5
 We performed a chart review to determine if adherence 

with these guideline recommendations was associated with a lower rate of PONV in PACU. 
We also provided anesthesiologists with data on their individual PONV management with the 
goal of improving the use of PONV prophylaxis and therefore reducing the rate of PONV. 

METHODS 

After obtaining approval from our institution’s Research Ethics Board, a retrospective review 
of anesthetic records of adult patients undergoing general anesthesia at a single tertiary care 
center was performed. Recorded data included PONV risk factors, prophylactic antiemetics 
given intra-operatively, rescue antiemetics given in PACU, and documented PONV in PACU. 
PONV prophylaxis was determined to be sufficient if the number of prophylactic measures for 
PONV was in keeping with the risk stratification recommended in the guidelines. PONV was 
defined as administration of antiemetics and/or documentation or nausea or vomiting in 
PACU. Statistical analysis was performed to evaluate if the rate of PONV was influenced by 
guideline adherence. An initial review of 500 charts was performed from January 1, 2021 to 
February 18, 2021 and a second chart review of 502 charts was performed from March 2, 
2022 to April 4, 2022. 1 month prior to the second chart review, anesthesiologists were 
provided with the collective results of the initial chart review, their individual data from any 
cases in the study period, and additional information on the recommendations in the PONV 
guidelines. 

RESULTS 

Antiemetic administration met the guideline recommendations in 374/1002 (37.3%) cases. 
181/1002 (18.1%) patients experienced PONV during the PACU period. There was no 
significant difference in the rate of PONV when antiemetic administration met the guideline 
recommendations. There was no significant change in adherence to the guidelines or in the 
rate of PONV after providing anesthesiologists with the data from the initial chart review. 
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DISCUSSION 

PONV in PACU remains common, affecting almost 1/5 patients in our retrospective review. 
While the recent guideline recommendations for prophylaxis were not met in the majority of 
cases, our study did not find evidence to support the risk stratification strategy recommended 
in the guidelines as there was no significant reduction in the rate of PONV in PACU with 
guideline adherence. Anesthesiologists at our institution were not influenced to change their 
clinical practice after being informed of their guideline adherence and of the rate of PONV 
among their patients.  
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INTRODUCTION 

Preoperative fasting is responsible for reducing the risk of aspiration during and after 
surgery.(1) However, gastric emptying can be delayed in patients with certain medical 
conditions including those patients suffering from gastroesophageal reflux disease, diabetes 
mellitus, and gastroparesis. (2,3) Evidence also suggests that depending on the types of 
food and liquids taken, gastric emptying rate is different.(4) Carbohydrates are more likely to 
get digested and emptied from stomach compared to protein or fat rich foods. Carbohydrate 
liquids might decrease insulin resistance, delayed gastric emptying, and an increase in 
gastric acidity. Also, some trials show carbohydrate drinks may reduce the length of hospital 
stay or pre-operative discomforts.(5) 
However, the effects of drinking carbohydrate liquids before surgery on hospital stay and 
patient discomforts are controversial.(5) 
Given the uncertain benefits and harms associated with various preoperative fasting 
regimens and given variations in preoperative fasting practices a synthesisand appraisal of 
the evidence is warranted. 

METHODS 

Randomized controlled trials (RCTs) were included in this review. We included studies 
without consideration of publication status and language of publication. 
Studies with adults (>18 years old) undergoing general anesthesia for emergency or elective 
surgeries were included in this systematic review. We included participants regardless of 
pregnancy status or whether they have any co-morbidities. 
We included trials that compared getting carbohydrate liquids 2-4 hours prior to surgery with 
standard fasting. We excluded studies in which the intervention is a special regimen such as 
immune-nutrition regimens or a special diet for a specific surgery, recovery after surgery and 
early rehabilitation after surgery , chewing gum or intravenous fluid therapy.  
The outcomes of interests are 
1.         Aspiration-related preoperative complications  
2.         All-cause mortality during or after surgery until hospital discharge  
3.         Duration of hospital stay  
4.         Preoperative thirst. 
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5.         Preoperative hunger.  
We searched MEDLINE, Embase, CINHAL, and Cochrane CENTRAL until Jan 2021, with no 
restriction on language of publication. Additionally, we searched Web of science without any 
language limitation or publication status.  
Two reviewers were working independently and together in screening, data extraction, and 
risk of bias and  certainty of evidence (GRADE) assessment. Data were pooled using 
random effect model. 

RESULTS 

This review includes 24 studies. These included approximately 20119 individuals. Overall 
risk of bias was judged as some concern in several studies.  
The incidence of aspiration related to preoperative complications and all-cause mortality 
during or after surgery until hospital discharge was reported zero in the included studies. 
Pooling data from the 14 studies (1288 participants) shows low-quality evidence in the 
reduction of length of hospital stay towards using carbohydrate drinks (mean difference -0.74 
[-1.20 , -0.28]) 
12 parallel randomised studies measured pre-operative thirst in 1047 participants. The 
pooled analysis indicated a very low quality evidence in the reduction of thirst in favour of 
carbohydrate liquid intake ( -15.80 [-21.46 , -10.13]).  
There was very low-quality evidence in 13 studies that drinking carbohydrate rich liquids 
around 2-4 hours before surgery can reduce feeling of hunger prior to the administration of 
anaesthesia. The mean difference is -12.84 [-18.53 , -7.15].  

DISCUSSION 

The evidence suggests preoperative carbohydrate liquid intake results in a reduction of 
duration of hospital stay. Carbohydrate liquid regimes 2-4 hours prior to elective surgeries 
may reduce little or no effect on pre-operative thirst and hunger but the evidence is very 
uncertain.  
Studies which assessed aspiration and all-cause mortality, reported zero incidence of these 
events. 
Future systematic reviews should appraise the carbohydrate regimes with placebo and other 
pre-operative regimes. Conducting a network meta-analysis is suggested to compare the 
variety of pre-operative regimes to make better evidence-based decision in clinical practice.   
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INTRODUCTION 

Postoperative delirium (POD) after non-cardiac surgery is a common complication in older 

adults
(1)

. The diagnosis of POD is often missed, and treatment options are limited
(2,3)

. 
Preoperative risk identification and planning maybe an effective approach for the prevention 
and management of POD. Guidelines for perioperative care in geriatrics recommend that 
preoperative interviews include risk assessment for POD and encourage communicating 

such risks to patients and caregivers as a way of shared decision-making
(4,5)

.  However, 
there are no published data on the frequency of POD screening, or its communication to 
patients during preoperative anaesthesia meetings.  The aim of the current study was to 
evaluate 1) patient- and anesthesiologist-reported rate of preoperative screening and 
discussion of the risk of POD during preoperative meetings in older adults (≥65 years) 
undergoing elective non-cardiac surgery, 2) patients’ and anesthesiologists’ rating of the 
importance of POD, and 3) predictors of patient-reported discussion of POD risk during 
preoperative meetings.  
 
METHODS 

We conducted a multicentre two-part cross-sectional survey study of patients, in five 
Canadian hospitals, and anaesthesiologists, in four Canadian universities, to evaluate the 
patient-reported (primary outcome) and anaesthesiologist-reported frequency of the POD 
screening and discussion in preoperative visits, and the rating of POD importance as a 
postsurgical event from the perspectives of patients and anaesthesiologists (secondary 
outcomes). The study was approved by provincial and local research ethics boards. Eligible 
patients anonymously completed a 5-minute survey, in person or over the phone, after their 
preoperative anaesthesia consult either the same day or within the next 24 hours. The survey 
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included questions on patient demographics, medical history, their perception of the 
importance of POD, and specifically whether they were assessed for the POD risk along with 
a discussion about reducing such risk during the preoperative meeting. The 
anaesthesiologists’ survey was circulated to anaesthesia staff, fellows and residents using 
institutional mailing lists to be self-administered using a link to REDCap survey tool. 
Anaesthesiologists were asked about the frequency of risk assessment and discussion of 
POD in older patients, the factors and tools used, and their perception of POD screening 
barriers. 

RESULTS 

In this multicentre cross-sectional study, 412 patients (50% male, mean age=73.5) and 267 
anesthesiologists (among 1205 email invitations) participated in the study from five Canadian 
hospitals and four Universities respectively. POD screening and discussion was reported by 
88/412 (22%) patients and 229/267 (86%) anesthesiologists. POD was rated as “Somewhat-
Extremely” important by 64% of patients. Previous history of delirium, higher education, 
higher number of daily medications and longer surgical duration were independently 
associated with POD discussion. On average, anesthesiologists rated the importance of 
POD at 8/10, and 42% ranked “patient risk factors” as the top reason prompting discussion. 
Anesthesiologist-reported barriers for rarely or never discussing the risk of POD included 
lack of time, forgetting despite importance, fear of increasing patients' anxiety, and not 
having seen senior staff discuss it in practice. 

DISCUSSION 

The combined evaluation of patients’ and anesthesiologists’ perspectives provides valuable 
information about preoperative POD screening and risk-assessment, and highlights areas for 
improvement in the current practice. Our study confirmed that some recognized risk factors 
of POD were associated with higher odds of POD screening and discussion, at the same 
time only 22% of elderly patients reported a discussion of postoperative delirium (POD) 
during their preoperative meetings, highlighting the need for improved screening, which could 
allow for strategies to mitigate such risk. Anesthesiologist-identified barriers to POD 
screening highlight the need for training and standardizing POD screening process in clinical 
practice. 
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INTRODUCTION 

Hypomagnesemia has important multi-systemic effects relevant to the practice of anesthesia. 
Proton pump inhibitors (PPIs) are commonly prescribed blockers of gastric acid, but chronic 
use is associated with hypomagnesemia. In a 2019 meta-analysis, many patients in the 
studied population were hospitalized or on chronic hemodialysis. In patients undergoing 
elective surgery, this association remains uncertain but could be relevant to preoperative 
evaluation although interpretation of magnesium levels is itself controversial. 
 
The primary objective of the Magnesium and Proton Pump Inhibitors in Elective 
Surgery (MAGPPIES) study was to compare serum magnesium (Mg) between patients PPI-
users and the non-users. Secondary objectives were 1) to compare the proportion of patients 
with hypomagnesemia according to two different definitions (serum Mg <0.75 or 
<0.85mmol/L), and 2) to examine the utility of Fractional excretion of Mg (FeMg) as an 
additional test in evaluating magnesium levels as it has been suggested this could better 
reflect Mg bioavailability. 

METHODS 

After local ethics committee approval was obtained, we recruited patients (ASA I–III) 
scheduled for elective surgery at our institution. Patients already at risk for hypomagnesemia 
were excluded. We collected demographic, medical, ASA Physical Status Class, and 
paraclinical data (prealbumin, serum and urine magnesium, serum and urine creatinine, 
serum ionized calcium). The participants were divided into two groups. PPI users had to be 
taking a PPI daily for at least one year. PPI non-users had not taken a PPI in the last year. A 
chi-square test was used for proportions and percentages. For continuous variables, a 
Student's t test or Mann-Whitney test was used depending on the distribution of the data. A 
multiple linear regression model with the following independent variables was used to 
eliminate the impact of predisposing factors: age, sex, ASA class, excessive alcohol 
consumption, diabetes, and diuretic use. A Spearman correlation was used to measure the 
correlation between magnesium and FeMg. Based on a reduction of 0.04 mmol/L in 
magnesium between the PPI group and the group without PPI, a power of 80% and a p-
value of 0.05, 194 patients per group were recruited. 

RESULTS 

388 patients were recruited between January 2019 and September 2021. One patient was 
excluded because his magnesium was not measured. Six patients were excluded due to 
poor renal function. In the PPI group, patients were older (64.4 vs 54.6 years, p<0.001), 
more often diabetic (18.4% vs. 7.3% p=0.001) and rated ASA Class III more frequently (41.6 
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vs 15.2%, p<0.001).  After adjustment according to the multiple regression model described 
above, serum magnesium levels were not significantly different between PPI users and non-
users (0.82±0.09 vs 0.82±0.08mmol/L, p=0.37). The proportion of hypomagnesemia (Mg 
<0.75mmol/L) was similar in both groups and was large overall (17%) regardless of PPI use. 
The correlation between magnesium and FeMg was not significant in both groups (PPI: 
r=0.024, p=0.746; Without PPI: r=0.017, p=0.818). However, we observed a median FeMg of 
0.3% (1.58% vs 1.88%, p=0.003) lower in the group taking PPIs after adjustment for 
confounding factors. 

DISCUSSION 

Taking PPIs does not reduce serum magnesium levels in patients awaiting elective surgery. 
However, as magnesium is a predominantly intracellular ion, many question whether serum 
magnesium is a good reflection of bioavailable magnesium. The decrease in FeMg in 
patients taking a PPI, although modest, can be interpreted as alteration in magnesium 
handling where renal excretion is reduced to compensate for decreased digestive 
absorption.  FeMg testing does not correlate with low serum magnesium. The best test for 
identifying low bioavailability of magnesium requires attention. Finally, anesthetists should be 
aware of the large proportion of preoperative patients with hypomagnesemia. 
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INTRODUCTION 

Patients report that psychological well-being is an integral component of their recovery 

process following surgery.
[1]

 Surgery is meant to be therapeutic, but it can also be 
emotionally burdensome, leading some patients to experience new onset or worsening 
psychological distress afterwards. Whether related to patient- or procedure-specific factors, 
anxiety and depression after surgery are known to be associated with other adverse 

outcomes and complications.
[2,3]

 To better align perioperative care and psychosocial supports 
with patients’ needs, better characterization of anxiety and depression after surgery is 
needed. Findings from previous studies have limited generalizability as most were single-
center studies conducted in homogenous samples of patients undergoing a single 

procedure.
[4]

 No studies have yet described changes in anxiety or depression in a large 
prospective cohort undergoing a broad case mix of surgeries. 

METHODS 

We conducted a secondary analysis of Measurement of Exercise Tolerance before Surgery 
(METS), an international cohort study which evaluated measures of cardiopulmonary fitness 

before major elective non-cardiac surgery in adults.
[5]

 This sub-study received local REB 
approval. The primary outcome in this study was the anxiety/depression item on the EQ-5D-
3L, which asked respondents to describe their status as “none”, “moderate”, or “severe” at 
baseline before surgery, then at 30 days and 1 year after surgery. 
  
The first study objective was to characterize the trajectory of anxiety/depression symptoms 
after surgery. A cumulative link model was fitted, with the 3-level (ordinal) anxiety/depression 
rating as the outcome and a random intercept for each participant. Time was modeled 
continuously after verifying non-linearity assumptions. Age, sex, procedure type, and an 
interaction between time and sex were included in the model as covariates. 
  
The second objective was to identify patient- and procedure-specific risk factors for the 
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composite endpoint of severe or worsened anxiety/depression after surgery. A multivariable 
logistic regression model was fitted and included age, sex, smoking, cancer-related surgery, 
procedure type, and anesthetic technique as potential predictors. 
  
Missing data was handled using Multivariate Imputation by Chained Equations. Statistical 
significance was defined as a two-tailed p<0.05. 

RESULTS 

The analytic cohort included 1,546 patients (median age 65 years [IQR 57–72]; 40.7% 
female) undergoing a broad range of orthopedic, abdomino-pelvic, thoracic, peripheral 
vascular, and plastic procedures. Moderate-to-severe anxiety/depression was reported by 
32.6% of participants at baseline, 27.3% at 30 days, and 26.2% at 1 year after surgery 
(Figure 1). In trajectory analyses, older patients were less likely to have greater symptoms 
(aOR 0.64, 95% CI: 0.57–0.73). Females had greater symptoms compared to men (aOR 
1.69, 95% CI: 1.33–2.16); however, their symptoms were more likely to improve over time 
(aOR 1.19, 95% CI: 1.02–1.39). Of the patients who survived to 1-year follow-up, 326 
(21.7%) experienced the composite outcome of severe or worsened anxiety/depression after 
surgery. In multivariable regression modelling, increasing age was associated with lower 
odds of the composite endpoint (aOR 0.98 per year, 95% CI: 0.97–1.00). 

DISCUSSION 

One-third of patients reported moderate-to-severe anxiety/depression before major elective 
non-cardiac surgery. Female and younger patients were more likely to experience worse 
symptoms at any given time. Unlike males, females reported a downward trend in symptoms 
over time. Younger adults were more likely to experience worsened or severe 
anxiety/depression. To better understand the epidemiology and factors associated with 
psychological distress after surgery, future studies should use more comprehensive 
measurement tools at frequent time intervals. New knowledge about adverse psychologic 
outcomes in surgical patients can facilitate earlier identification of at-risk individuals and 
inform the development of timely, targeted psychosocial interventions. 
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INTRODUCTION 

Growing evidence favours neoadjuvant chemo-immunotherapy over traditional adjuvant 
therapy for operable non-small cell lung cancer (NSCLC). Better tolerability, increased 
likeliness for completion and improved event free survival are defining a new standard of 

care for stage II and III NSCLC
1
. 

Lung cancer and chemo-immunotherapy are associated with loss of lean body mass and 

deteriorating functional capacity, impacting postoperative outcome
2,3

. 
We present the trajectory of one patient with diagnosis of stage IIb NSCLC throughout 
neoadjuvant therapy and surgery, who received multimodal prehabilitation. Supervised and 
home-based structured aerobic and resistance exercise training individualized for this 
patient, whey protein supplementation to target 1.5g/kg/day and psychosocial support were 
used to mitigate the effect of both systemic therapy and surgery. 

CASE PRESENTATION 

A 70 year-old female with stage IIb squamous cell carcinoma was scheduled to receive three 
cycles of chemo-immunotherapy. Her medical history included type 2 diabetes, hypertension, 
stage 4 chronic kidney disease and neuropathic pain. She was referred to the Prehabilitation 
Clinic to initiate multimodal prehabilitation before chemo-immunotherapy and surgery. 
At baseline, her body mass index (BMI) was 34.6, fat-free mass percentage (FFM%), 51% 
and she was at risk for malnutrition. The patient’s 6-minute walk test (6MWT) was 260m 
(44% of predicted) and Duke Activity Status Index (DASI) was 19. Health care quality of life 
(EQ-5D) score was 70 and Hospital Anxiety and Depression Scale (HADS) score 11, 
showing high anxiety. Baseline hemoglobin was 89g/L. 
Over 22 weeks, the patient received three cycles of chemo-immunotherapy and 
personalized, structured prehabilitation. 
Her FFM% peaked at 53.3% and her BMI decreased to 30. 6MWT improved by 15m, her 
DASI improved to 24.4, EQ-5D improved to 75 and HADS decreased by 3 points, indicating 
borderline anxiety. Her preoperative hemoglobin increased to 125g/L after intravenous iron 
and erythropoietin. 
Six weeks after surgery, our patient maintained her BMI at 31, her FFM% at 53.5%, and her 
6MWT was 311m. Hemoglobin remained 105g/L after surgery without the need for 
perioperative blood transfusion. She was sent home 3 days after surgery with no 
complications and readmission during the first 30 postoperative days. 
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CONCLUSION 

This case demonstrated that multimodal prehabilitation during chemo-immunotherapy for 
lung cancer mitigated our patient’s physical deterioration, maintained her lean body mass 
and enhanced her fitness prior to surgery. Such prehabilitation is feasible, effective and may 

enhance cancer patients’ perceived quality of life
4,5

. 
Prehabilitation together with neoadjuvant chemo-immunotherapy may present a new 
opportunity to optimize function, mental health and modifiable medical comorbidities for lung 
cancer patients. 
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