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Learning Objectives

v

Describe the rationale for incorporating preoperative carbohydrate loading
(PCL) into Enhanced Recovery After Surgery (ERAS) protocols, including its
physiological impact on insulin resistance, patient comfort, and recovery
outcomes.

v

Introduce the concept of glycemic variability (GV), the metrics used to assess
it (e.g., GLI, CV, MAGE), and its association with surgical complications and
patient outcomes.

v

Evaluate the current evidence regarding the effect of PCL on GV and
postoperative outcomes, including the limitations of existing studies and
areas requiring further research.

w

A.Yes.

My institution prescribes a preoperative carbohydrate load (PCL) to surgical patients.

0%

0%
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» | have no disclosures to report.
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My institution prescribes a preoperative carbohydrate load (PCL) to surgical patients.

A. Yes

My institution prescribes a preoperative carbohydrate load (PCL) to surgical patients.

A.Yes




My institution prescribes patients a PCL to drink...

A. the night before surgery only

8. the morning of surgery only

C. the night before and morning of surgery

D. No PCL.

My institution prescribes patients a PCL to drink...

the night before surgery only

0%
the morning of surgery only
0%
the night before and morning of surgery
0%
No PCL
0%

» Brief History of ERAS and PCL
>
>
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A. the night before surgery only

My institution prescribes patients a PCL to drink...

0%
B. the morning of surgery only
0%
C.the night before and morning of surgery
0%
D.No PCL
0%

» Brief History of ERAS and PCL
» Glycemic Variability

» PCL Science and Evidence
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» Survey data

based practices

evidence

The ERAS Study Group

» Perioperative care across Europe was variable with minimal adoption of evidence-

» 2001: ERAS Study Group gathered in London

> Objective: Produce a protocol that would optimize outcomes based on published

Table1. i
‘After Surgery Study Group Formed in 2001
Coustry _ Lesdts)
Universty of EGnborgh United  Ken Fearon
Kingdom
Karoliaska instiutet and Sweden  Olle Ljungawst
Ersta Hospita StockPolm
University af Coperhagen Denmark  Hearik Hehlet
and Hidore Hospital
Narway ]
a0d Tromss Haspital
University of Maastricht Martin von Meyenteldt,
Nethertands ~Cornetius Desong
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Preoperative Carbohydrate Load

p Gastric Emptying Effects of Anxiety and
Oral Carbohydrate Administration

Rygren, Jonas M Thoret, Anders MO, PRD’; Jacobsson, Hans M0, D Larsson, 51 PO Scehnel, Per:
Olof MSC; Hylén, Lotta RN ungavist, Ol M0, Ph0.

Author Iformation @

‘Annols of Surgery 2216 }p 725734, Decembe (BD)

Methods
aevehatients scheduled for elective surgery were randomly given 400 mL of either

i =) or water 4 hours before being
anesthetized, Gastric emptying was measured (gamma camers, *Tc™). Each patient repeated the
protosol postaperatively a5 a control, All values were presented as the mean : SEM by means of a
nonparametsic statistical evaluation.

Preoperative Carbohydrate Load
Prt“euperative oral carbohydrate
administration reduces postoperative insulin
resistance *

3 Mygren ' M Seop, A Thored !, S Efendic, K'S Mair T, O Ljunaqust ' 2

Method: The drink group (n =
7) received 800 ml of an i rich beverage th ing before the

Results
Despite the increased anxiety experienced by patients before surgery (p < 0.005), gastric emptying.
i notdiffer between the experimental situations. nitially, water emptied more
However, aftel(30 ) f the
‘solution administered (3.2  11% [mean : S aining in the stomach in the carbohydrate graup "
versus 2.3 1 1.7% remaining in the stomach in the water group). .
-
Traditional NPO vs PCL
NPO PCL
» Catabolic stress » Improved metabolic profile
» 1 insulin resistance » 1 endogenous insulin production
» Hyperglycemia, hypoglycemia » | endogenous glucose production
and glycemic variability » | glycemic variability
> 1 hunger and thirst » | hunger and thirst
-
~
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operation (100 g carbohydrates), as well as another 400 ml (50 g carbohydrates) 2 h before
the initiation of anesthesia. The fasted group (n = 7) was operated after an overnight fast.

Conclusions:

drink 3 lective colorectal surgery displaved le:
reduced insulin sensitivity after surger patients who were operated after an
overnight fast.
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PCL Inclusion in ERAS

» Rationale for Inclusion
» | insulin resistance
» Improve patient well-being and satisfaction

» Faster recovery

Figure Enhanced Recovery After Surgery (ERAS) Flowehart

Fressmauon Presgeraee Inrmeperate Poarsetie

Frescmmion manrut
gt
S Comation o kg

Ciear Liquids with or picisingrim oy ot

without Protein, Chewing dures. requiring general anesthesi

Gum, and Pediatric procedural sedation. The carbohydrates may be simple or
complex.

Fasting Duration—A

of « Strenggh Of revorei ‘.u

Modular Update of the « Strengah of evidenc o

2017 American Society Up 1o 800m] of cheat ligeids is considered an appropei-

of Anesthesiologists ate volune: Trial participants ingested 1 median of 40thm] of
carbohydrate—containing clear liquids (interquartile range.

Practice Eiﬂdulhﬁngw 300 1 400m) up to 2h before ancithesia sdminiserasion,

Girtsn P Josni, MBBS_ M.D. (Oo-Cras), Sl o Eanol
Most paticnts m the studics were ASA Physical Suus |
or 1 veith memn or sncdian body maw index of 25 kygr?

(range, 21
carbohydeate containing clear liquids uneil 2k before their
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Outline

>
» Glycemic Variability
>

Mk D, Gt DL PR, fore M. Mokt ML
g, WP e Bk M LIS MPA

Faren . Do, W01, MPH

eSS0 2020 158182-51

procedurss experienced lesy hunger and thint compared
o faving (1sble 2) and less hunger compared 1o drinking
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diabetes

PATHORHYSIOLOGY | MAY 012008
Oscillating Glucose Is More Deleterious to Endothelial Function
and Oxidative Stress Than Mean Glucose in Normal and Type 2
Diabetic Patients ©

‘Antonio Genein; Katharine ESposits; Lugovica Piconi, Michast INnt, Sessica € Thors, Rovena Teats: Massimo Bosm
Dano Glugaane

Glycemic Variability

» The degree of fluctuations in blood glucose levels over time
» Short-term GV (within-day or day-to-day swings)
» Long-term GV (over weeks or months)

RESULTS—CGlucose at two different levels (10 and 15 mmold) resulted in a concentration-dependent
fasting blood glu induction of both and oxidative siress in
both normal and type 2 diabetic patients. Oscillating glucose between 5.and 15 mmol/l every 6 h for

24 1 resulted in furlhe(STGRTICART MCreases 1 ndoTNeral dySTanclion and GRidalve STesg compared

with either continuous T0 or 15 mmoUT giucose.

» This is not HYPERglycemia

CONCLUSIONS—These data suggest tha((oscilaling glucose can have more effects)
than constant high glucose on endothelial function and oxidative stress, two key players in favoring
cardiovascular complications in diabetes. Concomitant vitamin € infusion can reverse this
impairment

Metrics to Assess GV Why does GV matter?

\\\\

A&

» Glycemic Lability Index (GLI) b ?% » Surgical Complication Rates » 1ICULOS

» 1 GLI = large glucose swings @_& » Surgical site infection » 1 hospital LOS

QP‘Q > Delayed wound healing » Worse cardiovascular outcomes

» Coefficient of variation (CV) $0'( oV (%) - (Sm.udud Deviation of Glucose (SD) » Risk of anastomotic leak > Arrhythmias

> >36% = high variability ‘\ Mo Glithoes » Impaired Immune Function » Perioperative myocardial injury

@G\ > Neutrophil dysfunction > GVis a better predictor of
> Mean ?mﬂ& alycemic AR e » Stress response to hypoglycemia g:;’;ﬁ?:é);n(ha" mean glucose in ICU
excurs)e GE) MAGE = W . » Immune dysregulation

6Qjanliﬁes major glucose swings =
over a defined period

GV: Bottom Line Outline
o°°\e‘
» GV is a modifiable risk factor in surgical patients c\‘ o\\o“ >
» |GV= \“\OO\ "(\((\\1' >
> Improved surgical outcomes A o o\“’ » PCL Science and Evidence
» | infection rates \ \ed \‘ e\O
> LLOS e
(<
» | mortality ‘QQQ e\ 0\
¢ O o®
o
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Prolonged Fasting

» Induction of a catabolic state > Result
» 1 cortisol » 1 perioperative glucose excursions
» 1 glucagon » poor glucose control

» 1 catecholamines
» Hepatic gluconeogenesis
» Lipolysis
» Insulin resistance
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Preoperative Carbohydrate Load

» Stabilize glucose levels
» Suppress overnight endogenous glucose production
» | postoperative insulin resistance by up to 50%

» | magnitude and frequency of glucose excursions

|

PCL and Surgical Outcomes

Outcome Effect of PCL

I |
4 Surgical site infection | risk
4 Hospital LOS | days
i Readmission rates | lower
\ Muscle strength 1 strength
= - Insulin requirements | units required
=/ Patient comfort | hunger, thirst, anxiety
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Contraindications to PCL

» Gastroparesis

» DM Il with poor glycemic control

» DM (patients do not make endogenous insulin)
» Risk of aspiration (ileus, bowel obstruction)

» Emergency surgery

Cochrane
no# Library

perative car for recovery after
elective surgery
& Mark D Smith, John McCall, G Peter Matti Authers”
Version publihed: 14 AUgust 2014 Version histry

pacr
Main results
! hospital ]
o g oy o
. R
" i 0,13 days; 541038 100,12,

[ —————
o fasting (by 0,39 days; 95% €10.7010 0.07), s well afncreased pastoperative peripheral insulin sensitivity)three triats

including 41

mp/hgimin;95% C10.24to 1.29; high-quality evidence,
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Trends in preoperative carbohydrate load practice: A
systematic review

Robert | Canelli WD, FASAG. joseph Louca MD. Ratael M, Gonzalez MO, Luis F. Rendan MD),
403 R, Harman MPHK, Federico BItta MD

First putlished: 27 April 2024 | IRtpS://doi-0rg. 2proxy.bu,edu/10,1002/jpen. 2633

> Aim:

» Catalog PCL characteristics with respect to timing of ingestion, percentage of
carbohydrate concentration, and PCL volume to guide the standardization and
optimization of PCL prescription practices.

» Design:
» Systemic review - 67 RCTs, 6551 patients
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Trends in preoperative carbohydrate load practice: A
systematic review

Robert . Canelli MD. FASA f28 Joseph Louca MD. Rafael M. Gonzalez MO. Luis F. Rendon MO,
Ciana R Hartman MPH. Federico Bilotta MD

427 April 2024 | hpsiidol-org exprosy.bu edu/10.1002 fpen 2633

> Results:
Timing: night before + morning of 49.3% vs. morning of only 47.8%
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Trends in preoperative carbohydrate load practice: A
systematic review

Rohert . Canelll MD, FASAE Joseph Louca MD. Rafael M, Gonzatez MD, Luis F. Rendan MD,
C4ana R, Hartman MPH, Federi<o Bilotta MD

274914 2024 | htpsi/dolorg.ezproxy.bu.cdur10.1002/jpen 2633

» Conclusion:
Variation in PCL practices prevent meaningful data pooling and outcome analysis.

Efforts dedicated to the establishment of a gold standard PCL prescription are
needed.
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Preoperative Carbohydrate Load Does Not Alter Glycemic
Variability in Diabetic and Non-Diabetic Patients Undergoing
Major Gynecological Surgery: A Retrospective Study

Rabert Canelli 15, oseph Louca !, Msurico Gonsales, Michelle Sia, Marwell . Wier 123, Shama Varghese 4,
Erin Dienes. Federico Bilotta *

24 Aug 10

> Aim
To determine the effect of a PCL on postoperative GV in both diabetic and non-
diabetic patients having major gynecological surgery

» Design
Retrospective analysis after institutional ERAS protocol vs historical controls
» Outcomes

GV (CV and GLI), pain scores, incentive spirometry

My takeaways:
PCL...

» Issafe, even in DM Il
» Zero aspiration events noted in any studies
> ASA Clinical Practice Guidelines
» Enhances patient comfort
» | thirst | hunger
» Improves metabolic profile of the surgical patient

» Has no proven consistent impact on GV or recovery YET...

Journal of
Clinical Medicine

Preoperative Carbohydrate Load Does Not Alter Glycemic
Variability in Diabetic and Nen-Diabetic Patients Undergoing
Major G; gical Surgery: A pective Study
Rolbert Canell 5, oneph Loocs ', Masrico Ganzater !, Michelle Six, Marwell . faker
Erin Dienes *2 and Federico Bl

Shams Varghese 4,

2028 Aug

> Results

Variable NoPCL (= 45) PeL (=53]
Mean BGC (mglaL) 1584 1826
Standard Deviation 208 203

v 126 193

ou 054 s

PACU Pain Score 52 a5

PACU IS imL) 1245 1262

My Questions...

» How do we study 1 element of a care bundle while correcting for other care
bundle variables, especially when the care bundle is now standard of care?

» What is the best way to measure GV?
» Which PCL prescription practice should be the gold standard?

» Should diabetic patients be included?
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Goals

v

Standardize PCL protocol
» Timing (night before + morning of)
» CHO content (12.5% CHO)
» Volume (800 ml in pm + 400 ml in am)

v

Conduct large-scale prospective trial

v

Include DMII and diverse populations

v

Standardize GV metrics and outcomes
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Thank you!

PREOPERATIVE SURGERY POSTOPERATIVE




