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A Systematic Review and Meta-Analysis of Preoperative Frailty Instruments Derived from
Electronic Health Data

Jamal Alkadri', Dima Hagez, Leigh H Nickerson', Lia R Scott’, Julia F Shaw®, Sylvie D
Aucoin', Daniel | Mclsaac'"*®

1 Department of Anesthesiology & Pain Medicine, University of Ottawa, Ontario, Canada.
2 Faculty of Medicine, University of Ottawa, Ontario, Canada.

3 Department of General Surgery, Queen’s University, Ontario, Canada.

4 School of Epidemiology and Public Health, University of Ottawa, Ontario, Canada.

5 Ottawa Hospital Research Institute, Ottawa, Ontario, Canada.

Background: Frailty is a multidimensional state related to accumulation of age- and disease-
related deficits, acting as a strong predictor of adverse health outcomes in the perioperative
period.1’2 Given the increasing availability of electronic medical data, we performed a systematic
review and meta-analysis with primary objectives of describing available frailty instruments
applied to electronic data and synthesizing their prognostic value. Our secondary objectives
were to assess the construct validity of frailty instruments that have been applied to
perioperative electronic data and the feasibility of electronic frailty assessment.

Methods: Ethics approval was not applicable because the study did not involve human or
animal research. Following protocol registration, a peer-reviewed search strategy was applied to
Medline, Embase, Cochrane databases and the Comprehensive Index to Nursing and Allied
Health literature from inception to December 31, 2019. All stages of the review were completed
in duplicate. The primary outcome was mortality; secondary outcomes included non-home
discharge, health care costs and length of stay. Effect estimates adjusted for baseline illness,
sex, age, procedure and urgency were of primary interest; unadjusted and adjusted estimates
were pooled using random-effects models where appropriate, or narratively synthesized. Risk of
bias was assessed.

Results: Ninety studies were included; 83 contributed to the meta-analysis. Frailty was defined
using 22 different instruments. In adjusted data, frailty identified from electronic data using any
instrument was associated with a 3.57-fold increase in the odds of mortality (95%CI 2.68 to

4.75; P <0.001; 1°’=97%, see Figure 1), increased odds of institutional discharge (OR 2.40,
95%CI 1.99 to 2.89, I2=99%) and increased costs (incidence rate ratio 1.54, 95%CI 1.46 to 1.63,

I2=47%;). Most instruments were not multidimensional, head-to-head comparisons were lacking
and no feasibility data was reported.

Discussion: Frailty status derived from electronic data provides prognostic value as it is
associated with adverse outcomes, even after adjustment for typical risk factors. However,
future research is required to evaluate multidimensional instruments, their head-to-head
performance and to assess their feasibility and clinical impact.
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Figure 1. Forest plot for adjusted pooled strength of association between frailty and mortality.
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Cognition-Cognizant Care: The Perioperative Brain Health Centre

Connor T.A. Brenna1’2, Lilia Kaustov2’3, Beverley A. Orser2’3, Jane Huangz’3, Stephen Choi??

1 Department of Medicine, University of Toronto, Toronto, Ontario, Canada.
2 Perioperative Brain Health Centre, Sunnybrook Research Institute, Toronto, Ontario, Canada.
3 Department of Anesthesia, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada.

Background: Postoperative neurocognitive disorder (P-NCD) is significant health issue with far-
reaching socioeconomic implications, which can affect any patient undergoing surgery.1’2 This
multifactorial clinical phenomenon comprises a spectrum of perioperative cognitive changes,?”4
which are commonly misdiagnosed as they often remain masked until long after surgery.5 Unlike
dementia, P-NCD has a clear starting point (i.e., surgery) and may represent an amenable
target for intervention. Currently, however, there are no known preventative or therapeutic
pharmacological approaches.

To address this, we established the multidisciplinary Perioperative Brain Health Centre (PBHC)
at our quaternary referral center. The PBHC’s objective is to develop innovative strategies to
improve surgical patients’ quality of life while reducing morbidity and economic burden. Our
mission is three-fold: 1) investigate prospective diagnostic, preventative, and therapeutic tools
for P-NCD; 2) care for patients in need; and 3) promote awareness and best practices among
patients and providers, bolstering the safety of anesthesia and preserving cognitive health in the
perioperative environment.

Methods: Ethics approval was obtained from the local REB. We employ multidisciplinary
strategies highlighting perioperative cognition within the medical community and the broader
public through patient education and outreach. The PBHC has several ongoing research arms
focused on developing and validating techniques to recognize P-NCD, identifying perioperative
cognitive risk factors, and testing potential preventative (repurposed and novel) interventions.

Given our focus on cognitive risks in surgical patients, we are undertaking several large RCTs
exploring perioperative cognitive care. We are applying remotely-administered, computerized
cognitive screening to assess the prevalence and risk factors of P-NCD in patients undergoing
major surgical procedures (joint replacements and open-heart surgery). In parallel, we are
investigating targeted interventions for P-NCD prevention in cardiac patients.

Results: The PBHC’s development models the implementation of a large-scale perioperative
cognition program to redesign the pathway to surgery. Partnering with the Seniors Friendly
program, we have created a breadth of educational materials to inform and support patients and
their families. Across several ongoing clinical projects, we have screened 4443 patients and
randomized 1321 into intervention groups. Of these, 447 patients have completed long-term
follow-up.

Our early observations include a striking incidence of preexisting cognitive impairment (Pre-Cl),
a seldom-recognized preoperative cognitive disorder (and an important predictor of P-NCD),
among patients with cardiac disease. Our preliminary findings identified Pre-Cl in approximately
31% of cardiac surgery patients, compared to approximately 1% of patients undergoing joint
arthroplasty.



Discussion: The assessment of cognitive function is a critical priority in the perioperative
setting, and emerging applications of remote cognitive assessment and P-NCD prediction will
enable the implementation of focused pharmaceutical and psychosocial interventions. Our
experience designing the PBHC illustrates a robust and multifaceted approach to safeguarding
cognitive health in the perioperative setting.
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Contributing Factors to Elevated Postoperative Troponin in High Cardiovascular Risk
Patients Referred for Multimodal Prehabilitation: Preliminary Data

.12 . 23 . . .24 24
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Introduction/Background: Multimodal prehabilitation involves preoperative exercise, nutrition,

and anxiety management interventions to improve postoperative patient recovery (1). Functional
capacity and elevated serum brain natriuretic peptide (BNP) predict myocardial injury after non-

cardiac surgery (2), but the role of prehabilitation in improving outcomes for high cardiovascular
risk patients is unknown. Using preliminary data, we compared baseline BNP, baseline 6-minute
walk test (6MWT), and adherence to prehabilitation between patients who experienced elevated
postoperative serum troponin, and those who did not.

Methods: Ethics approval was obtained from the local REB. Data were audited from previous 4-
6 week multimodal prehabilitation programs between 2018-21 at a single tertiary hospital. Using
an elevated preoperative BNP (292pg/mL) (3), we identified 24 patients at high risk of adverse
cardiovascular events perioperatively. Baseline BNP and 6MWT were examined. Postoperative
myocardial infarction (Ml), elevated serum troponin, stroke, death at 30 days, and hospital
length of stay (LOS) were also recorded. Participants were deemed adherent to prehabilitation if
they attended >75% of prescribed sessions.

Results: Data comprised 24 patients (67% male), aged 61-95 years (mean=76 years), ASA 3
(58%) with a revised cardiac risk index (RCRI) of 1 (54%), 2 (29%), or =23 (17%). Surgeries were
predominantly for cancer (92%) and minimally-invasive (79%). Mean baseline BNP was
198pg/mL (SD=95) and mean baseline 6MWT was 389m (SD=113). Thirteen (54%) patients
adhered (>75%) to the prehabilitation program.

Postoperative serum troponin was elevated in 6 patients (5 non-adherent to prehabilitation), and
1 patient had an Ml postoperatively (also non-adherent). Baseline BNP in patients with elevated
postoperative troponin (mean = 274pg/mL, SD=97) was significantly greater than in patients
who did not have an elevated troponin (mean = 140pg/mL, SD =55; p = 0.022). Baseline 6MWT
in patients with elevated postoperative troponin (mean = 294m, SD=71) was significantly lower
than in patients who did not have an elevated troponin (mean = 422m, SD= 107m,;

p=0.005). Median (IQR) length of stay for patients with an elevated postoperative troponin was
8 (29) days, and 3 (3) days for patients who did not have an elevated troponin (p=0.116). No
strokes or deaths were recorded.

Discussion: This exploration of preliminary data identified that high cardiovascular risk patients
who went on to have an elevated troponin postoperatively had higher baseline BNP and lower
baseline 6MWT. They were also less likely to be adherent to the prehabilitation program. All
three of these factors may have contributed to increased incidence of elevated postoperative
troponin. Future trials investigating the role of prehabilitation in high cardiovascular risk patients
are required.
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Dexmedetomidine Is a Strong Predictor of Postoperative Hypotension in Hip and Knee
Arthroplasties — Preliminary Results

Charles Gélinas', Edmund Yim', Mandy Li®, Stephen Su Yang1’ ’
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Introduction/ Background: The volume of total hip arthroplasties (THA) and total knee
arthroplasties (TKA) is increasing in many developed countries, including Canada. Although
there is no gold standard anesthetic technique for these procedures, observational data
demonstrated better outcomes with neuraxial anesthesia(1). Based on evidence from
randomized controlled trials, dexmedetomidine, a selective alpla-2 agonist often used as a
sedative with neuraxial anesthesia, offers significant benefits in THAs and TKAs(2, 3). These
include better pain control, reduced post-operative delirium and prolonged spinal analgesia.
Despite its significant benefits, dexmedetomidine can have a potential risk, specifically
hypotension. There is strong evidence showing that postoperative hypotension is linked to
worse outcomes(4). With its elimination half-life of 2-3 hours, it is still unclear if
dexmedetomidine is associated with postoperative hypotension. To our knowledge, no study
has examined the incidence of postoperative hypotension with the use of dexmedetomidine in
THAs and TKAs.

Methods: Ethics approval was obtained from the local REB. In this single-centre retrospective
study, we will review 1600 patients who underwent an elective THA or TKA under neuraxial
anesthesia between 2017 and 2019. Independent variables were selected based on biological
plausibility and a literature review of known associated factors related to postoperative
hypotension(5). The outcome of interest was the presence of postoperative hypotension in the
post-anesthesia care unit (PACU), defined as a systolic BP <90 mm Hg. Secondary outcomes
will include time spent in PACU and major adverse cardiovascular events (MACE) during
admission.

Results: Preliminary data analyzed based on 400 patients. Median age was 71 (IQR 63-77)
with 34.0% male patients. 22.9% of patients developed postoperative hypotension in the
recovery room with a median systolic blood pressure of 83 mm Hg (IQR 76-87). 22.3% of
patients received dexmedetomidine as an intraoperative intravenous sedation with an adjusted
odds ratio for postoperative hypotension of 4.08 (95% confidence interval 2.17-7.67).

Discussion: Preliminary data demonstrate that dexmedetomidine is a significant predictor of
postoperative hypotension in patients undergoing orthopaedic surgery. As we know,
postoperative hypotension is associated with poor outcomes, especially in the elderly population
requiring hip or knee arthroplasties. Our results indicate that despite its numerous advantages in
this patient population, its hemodynamic effects should be seriously taken into consideration
when choosing this agent. As more data will be collected and analyzed, we will be able to
determine if these finding are associated with MACE during admission. Detailed analysis of
other predictors and sedation agents will also be presented.
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Postoperative Vision Loss after Common Surgical Procedures: Effect of Longitudin115al
Data on Incidence and Risk Factors in A Population Based, Administrative Database
Cohort
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Background: Postoperative vision loss (POVL) is most frequently described as immediate,
irreversible and profound blindness due to retinal artery occlusion or ischemic optic neuropathy
in one or both eyes after cardiac and major spine surgery. However, its epidemiology has been
defined by clinical registries and cross-sectional analyses of hospital discharge abstracts
restricted to these procedures.“1 We used longitudinal data to more reliably exclude patients
with pre-existing vision loss, to explore the potential for late presentations of POVL after hospital
discharge, and to compare the risk of POVL between a variety of higher and lower risk surgical
procedures.

Methods: With local ethics approval, we performed a retrospective, unblinded analysis of
administrative health data from a single Canadian province, spanning April 1, 1982 to March 31,
2019. Records of major spine procedures, cardiac surgery and other common major and minor
procedures were included from patients who had at least five years of data before

surgery. Records from patients with pre-existing ocular disease were excluded, as were those
from patients who developed multiple sclerosis, intracranial or pituitary tumour anytime before or
within 90 days after surgery.

We identified cases of POVL using the International Classification of Diseases-Clinical

Modification 9" edition diagnosis codes for retinal arterial and venous occlusions, ischemic optic
neuropathy and cortical blindness, visual disturbances, and blindness and low vision. Incident
diagnoses recorded in hospital discharge abstracts and in physician visits during hospital
admission and up to 14 days after hospital discharge were considered POVL.

Results: We identified 651,367 surgeries of interest between April 1,1987 and December 31,
2018. We excluded 409 diagnoses of POVL due to pre-existing ocular disease, leaving 599
incident POVL cases for analysis. 237 (39.6%) diagnoses were made after discharge including
147 (62.0%) made by ophthalmologists, neurologists or radiologists. In univariate regression
analyses, patients with POVL were older, more likely to be male and have higher Charlson
comorbidity index scores than patients without POVL (all p < 0.01). Incidence varied by type of
surgery (Figure 1). In multivariable logistic regression analyses, with minor surgery as a
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reference, cardiac, major spine, colorectal, vascular and femoral fracture surgery were
associated with increased risk of POVL (all p<0.003).

Discussion: Using longitudinal data including physician visit diagnoses, we found POVL may
occur more frequently, across a wider variety of surgical procedures and with more varied timing
of presentation than previously reported in cross sectional hospital discharge abstract

analyses. Late presenting cases could represent anterior ischemic optic neuropathy and less
severe vision loss. These findings mirror emerging evidence on perioperative stroke which may
share a common pathophysiology with some POVL subtypes.5 Clinical validation of this
administrative health database work would expand our understanding of POVL epidemiology
and better inform preventative strategies.
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Incidence of postoperative vision loss by surgery type
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Knee or hip replacement
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Preoperative Anxiety During the COVID 19 Pandemic
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Background: The importance of patient psychology and experience during the perioperative
period has been recognized since the early 1900s. (1) Every community now faces a period of
great anxiety and fear caused by a global pandemic. Our goal was to gather information to
identify anxiety triggers preoperatively, better inform our staff and aim to alleviate preventable
stress factors caused by COVID-19.

Methods: Ethics approval was waived by the local research ethics board. Patients were
presented with a questionnaire at the time of admission to the preoperative care unit. All
patients were informed that the questionnaire was entirely voluntary and written consent was
taken for a follow up phone call by nursing at or greater than14 days postoperatively. The
questions were based on the Amsterdam Anxiety and Information Scale (APAIS) using a Likert
scale and prior patient reported outcomes measures (PROMs) used at our institution. Additional
questions and patient comments were reviewed with a multidisciplinary team, consisting of a
patient representative, anesthesia, and Patient experience, Quality & Safety staff. Two tertiary
care sites were sampled which varied in the time of sampling and the type of procedures and
length of stay, and restrictions on visitors.

Results: 361 questionnaires were disseminated across two hospital sites from June to
September 2020. One patient refused to take part, three patients passed away prior to the
follow up telephone call and 30% of patients were not contactable for follow up. Almost two
thirds of patients were female. 69% of cases had a length of stay of less than or equal to three
days. The most prevalent concern expressed by patients related to receiving adequate
information regarding their procedure and anesthesia (47% for surgery vs. 22% for anesthesia).
Only a small percentage of patients expressed high levels of concern regarding COVID delays.
Both our institutions scored highly for kindness and support from hospital staff.

Discussion: There was less anxiety in our patient population regarding COVID-19 in the
preoperative period than anticipated. Our preadmission nurses screen patients for COVID
symptoms 48-72 hours preoperatively and this may be of benefit for relieving some anxiety.
Evaluation of comments by patients in the follow up interviews highlighted three main areas for
quality improvement for patient management- 1) clarification of visiting guidelines and policies
during COVID-19 for the post operative patient, 2) improving discharge and follow up
instructions post operatively to avoid unnecessary stress regarding self management and 3)
improved communication from surgical teams during their daily rounds.
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The Outcome of a Pre-Operative Screening Process in Identifying and Triaging Patients
Requiring Optimization: A Quality Improvement Study

Caroline Gardiner1, Stella Harleyz, Geoff Schierbecks, Kelly Mayson4
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Introduction/Background: It is well established that surgical prehabilitation improves patient
outcomes and is economically efficacious for healthcare systems [1]. The surgical optimization
program recently instituted at our tertiary care center provides educational materials and/or
interventions to activate appropriate patients in modifiable health domains including anemia,
smoking cessation, pre-existing pain, social supports, nutrition, physical activity, frailty, glycemic
control, and sleep apnea. Patients should be screened a minimum of 21 days in advance for the
feasibility of a referral/intervention, and 7 days in advance to receive educational material. Our
study aims to assess the impact of a new screening process in identifying and triaging patients
requiring optimization, as well as the subsequent effect of SARS-CoV-2 on its efficacy.

Methods: Ethics approval was waived by the local REB. A new patient questionnaire, pre-
operative bloodwork guidelines, and standard operating procedures for triaging were instituted. A
retrospective chart review was performed on all patients undergoing urology, gynecology and
spine surgeries at our center from November 2019 to mid-March 2020 as cohort 1 (N=594), and
following hospital-level changes in response to COIVD-19, from March 15 to June 2020 as cohort
2 (N=352). Analysis was completed using descriptive statistics.

Results: Only 27.1% of cohort 1 (161/594) and 25.9% of cohort 2 (91/352) were screened >21
days in advance of surgery with the proper paperwork to be triaged. Of these patients, 83.2% in
cohort 1 (134/161) and 82.4% in cohort 2 (75/91) had indications for optimization on the basis of
their questionnaire and/or bloodwork. Overall the most frequent referrals were made to the
perioperative blood management program (71/252) and pain services (50/252), while the most
frequently distributed educational materials were for pain management (104/252) and nutrition
(72/252). Diabetic patients accounted for 11.1% of cases (28/252), and only 32.1% of these had
optimal glycemic control with HgbA1c <7.1% (9/28). 5.2% of patients were smokers (13/252) and
4.4% of patients were identified as potentially frail (11/252). 41.2% of cohort 1 (245/594) were not
triaged due to lack of new proper paperwork at the time of screening, versus 8.2% of cohort 2
(29/352). In cohort 2 triaging was hampered by insufficient screening time with only 28.4% of
patients (100/352) screened >21 days in advance of surgery as compared to 48% of cohort 1
(285/594).

Discussion: The majority of patients undergoing surgery at our hospital had indications for
optimization. Pre-operative pain and anemia represent pervasive issues amenable to
prehabilitation. The main barrier to engaging eligible patients in optimization is screening far
enough in advance for an intervention to be feasible. COVID-19 further impaired timely screening,
likely as a result of slates being created on shorter notice and inadequate nursing resources to
screen for both optimization and COVID-19.

16



REFERENCES:

1. Meka, Arjun P., Uchenna Okoro, et al. What Should Pre-operative Clinics Do to Optimize
Patients for Major Surgery? Michigan Journal of Medicine 1.1 (2016): 78-87.

17



	A Systematic Review and Meta-Analysis of Preoperative Frailty Instruments Derived from Electronic Health Data
	Cognition-Cognizant Care: The Perioperative Brain Health Centre
	Contributing Factors to Elevated Postoperative Troponin in High Cardiovascular Risk Patients Referred for Multimodal Prehabilitation: Preliminary Data
	Dexmedetomidine Is a Strong Predictor of Postoperative Hypotension in Hip and Knee Arthroplasties – Preliminary Results
	Postoperative Vision Loss after Common Surgical Procedures:  Effect of Longitudin115al Data on Incidence and Risk Factors in A Population Based, Administrative Database Cohort
	Preoperative Anxiety During the COVID 19 Pandemic
	The Outcome of a Pre-Operative Screening Process in Identifying and Triaging Patients Requiring Optimization: A Quality Improvement Study

