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Aims of Talk

* Discuss Preoperative Optimization

* Overview of the 5 preoperative interventions
to actually effect improved surgical outcomes

* Hands on implementationexperience from an
US Health System

Aim of Preoperative Assessment is to
improve outcomes

Outcomes: Resulting in:

* Faster recovery * Reduced Costs

* Less complications * Positive return on up
« Improved post front investment of

operative function money and time
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Impact of Surgery on Functional Status

Functional abilities
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Figure 1: An acute stressor event (surgery) results in poorer functional
status and return to homeostasis in the frail patient (red line) compared to
the non-frail patient (green line). (Adapted from [4])
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Impact of Prehabilitation and Optimization of Health
Status on Recovery After Surgery
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Figure 1: An acute stressor event (surgery) results in poorer functional
status and return to homeostasis in the frail patient (red line) compared to
the non-frail patient (green line). (Adapted from [4])
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Impact of Prehabilitation and Optimization of Health
Status on Recovery After Surgery

Elective Hip &
Knee Surgery —
\]r Post Operative
Independent Function Improved
Prehabilitation

Surgery

Dependent

!

Figure 1: An acute stressor event (surgery) results in poorer functional
status and return to homeostasis in the frail patient (red line) compared to
the non-frail patient (green line). (Adapted from [4])
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NSQIP

Black box calculation on large population data

Please enter as much of the following information as you can to receive the best risk estimates.
A rough estimate will stil be generated if you cannot provide all of the information below.

Age Group Diabetes €)

75-84 years 4 Insulin &

Sex Hypertension requiring medication )
Female ¢ Yes %

Functional Status £} Congestive Heart Failure in 30 days prior to surgery )
Totally Dependent No 4

Emergency Case ) Dyspnea )

Yes % No *

AsAClass ) Current Smoker within 1 Year €}
Severe systemic disease [ Yes 4

Steroid use for chronic condition ) History of Severe COPD €}

Yes % No %

Ascites within 30 days prior to surgery ) Dialysis )

No % Yes t

Systemic Sepsis within 48 hours prior to surgery 0 ‘Acute Renal Failure o

Sepsis Z No 4

Ventilator Dependent €} BMI Calculation: )

Ll o Height: in/ 160 cm

Disseminated Cancer )
Yes & Weight: Ib/ 94 kg

13

OF SURGEONS

Better G

Sarvwo | Surgical Risk
&QE Calculator

44156 - Colactony, total, abdominal, with proctectomy; with continent ileostomy

75-84 years, Totelly dependent funcional status, Emergent, ASA Severe systemic
disease, Chranic steroids, Sepsis, Disseminated cancer, Diabetes (Insuiin), HTN,
‘Smoker, Dialysis, Class2 Obese

Nole: Your Rigk has been rounded fo one decimal point.
Your Average Chance of
Qutcomes £) Risk  Risk  Outcome

&ﬂmmﬂkmw_w W w0 e B 18.1%  Above Average
oy ot . = x . U7 W sonamo

llneumma_,‘,o W e wm e m m w me TTEW 21%  Above Average

cudlmowpllcmon.m 2 w0 m @ W m s e % 0% Avowanege

Bnlglulsiblnbcﬁnn_sa @ m o w w m e B 045 Awow g

u-mmm«.-nm' W ow om @ w @ m w w oo 2% 0.7%  Above Average

Venous Thromboembolism .u o w w m m m m s e 8% 22%  Above Average

Renal Failure  This outcome is inapplicable to patients with pre-op renal failure of dialysis.

14
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ACS ~ § SURGECNS
NS@P SU rglcal RISk . .ili[-ul(ﬁf(”lt‘!‘:[‘l(.l OF SU R(I“()'\‘«

FAQ ACS NSQIP Website
Procedure: 44156 - Colectomy, total, abdominal, with proctectomy; with contin w(llws'w\v m
Risk Factors: 75-84 years, Totally dependent funcional status, Emergent, ASA Severe systemic

disease, Chronic steroids, Sepsis, Disseminated cancer, Diabetes Umul\n: HTN,
Smoker, Dialysis, Class2 Obese

Note: Your Risk has been rounded fo one decimal point.

Readmission _ . o - % %o 38.7% 9.9% Above Average

Return to OR 2 2 %0 50 ) - %0 o 1o0% 15.3% 5.6% Above Average

oo (I o o o o o SO0 4% Aowawnse
Discharge to Nursing or Rehab Facility _ % S0~ 74.3% 6.5% Above Average

Sepsis | I o w w m m m w s e O0% 3% BelowAverage
| Predicted Length of Hospital Stay: 30 days
How to Interpret the Graph Above: Surgeon Adjustment of Risks €}

Your Risk Your% Risk This will need to be used infrequently, but surgeons may adjust the estimated risks if
- Average Patient Risk they feel the calculated risks are underestimated. This should only be done if the
reason for the increased risks was NOT already entered into the risk calculator.

| X% 1 - No adjustment necessary

2 Step 3 of 4 I—
Back Continue
© 2007 - 2019, American College of Surgeons National Surgical Quality Improvement Program. All Rights Reservered.

Commonest Postop Complications
 Surgical Site Infection

* Pulmonary — Infection / reintubation

* Sepsis

e Delirium

e Acute kidney Injury

e Cardiac — surprising low
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Fleisher and Linde-Zwirble Perioperative Medicine 2014, 3:7
http://www.perioperativemedicinejournal.com/content/3/1/7

0220,

» Perioperative
> Medicine

S

'd'.

RESEARCH Open Access

Incidence, outcome, and attributable resource
use associated with pulmonary and cardiac

complications after major small and large
bowel procedures

Lee A Fleisher'” and Walter T Linde-Zwirble?

Results: Postoperative pulmonary complications (PPC) or postoperative cardiac complications (PCC) were present
in 22% of cases; PPC alone was most commeoen (19.0%), followed by PPC and PCC (1.8%) and PCC alone (1.2%).
The incremental cost of PPC is large ($25,498). In comparison, PCC alone only added $7,307 to the total cost.

Conclusions: The current study demonstrates that postoperative pulmonary complications represent a significant
source of morbidity and incremental cost after major small intestinal and colon surgery and have greater incidence
and costs than cardiac complications alone. Therefore, strategies to reduce the incidence of these complications
should be targeted as means of improving health and bending the cost curve in health care.

Post operative Pulmonary Complications — 19%
Post operative Cardiac Complications — 1.2%
Incremental Cost - $25,498
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VCU ERAS Care Pathway

ERAS Elements —
Reducing Injury

Surgery PACE
Clinic Clinic

Intervention
and
Correction

Fluids

TRIAGE
|

PACU

Analgesia

ERAS Elements —

Improving Recovery
[ N [ S

Low Risk——————»

Acute Care

Unit

T

High Risk——————|

ICU

Fluids
Analgesia
Insulin
Vasopressors

Registries and Audit Systems

\ Patient Education — Expectation Setting — Patient Reported Outcomes — Long Term Outcomes

Care Management Across the Continuum

@Februaryb’@ﬁjﬂﬂ .

ERAS Update

18
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Pre-op
P

tient optimi

Element

Glycemic
Management

Anemia

Smoking and

Optimization B

tion
Parameters

Target blood glucose level — 140 — 180
Treat with insulin — 200+, attending review

Hb > 13 > proceed to surgery

Hb 10 — 12.9 -> consider IV iron before surgery

Hb 7 — 10 -> IV iron infusion clinic, attending review
Hb <7 - Notify surgeon, 1V iron clinic, consider
transfusion. attending review

Decrease usage prior to surgery: ideally, quit at least

spirometry
Nutrition
BMI

Carbohydrate
loading

Exercise

Patient
Education

Chronic Pain
Discharge
planning

Decolonization

ce with Cotinine test if

alcohol 4 weeks prior to surgery
y oking - measure ol
reduction needed, consider inhaled steroids
Refer to pulmonary clinic for respiratory function test
Incentive Train patient on use

Send patient home with incentive spirometer
If indicated, prescribe 5 days of immunonutrition
BMI > 40, STOP-BANG score and refer to attending

800 mL night before surgery
400 mL morning of surgery

Give patient “Fit 4 Surgery” materials

Give patient “Smart 4 Surgery” materials and patient
diary

If opioid intake exceeds 50 ME (morphine
equivalents) refer to Chronic Pain Clinic

Identify discharge location (SNF, etc.) and post-
discharge support needs

Give decolonization kit (includes skin, oral and
nasal) and instructions

efore Surgery

The Big Five
1. Anemia
2. Glycemic Management

3. Nutrition/ Hydration /
Carbohydrate Loading

4. Pulmonary

5. Chronic pain

* Hard stops

* Interventions
CHANGE OUTCOMES

19

Health PACE (Preoperative) Clinic

ELEMENT

OPTIMIZATION / OUTPUT

Glycemic Management

Target blood glucose level — 140 — 180
Treat with insulin — 200+, attending review

Anemia

Hb > 13 > proceed to surgery

Hb 10-12.9 > consider IV iron before surgery

Hb 7-10 - IViron infusion clinic, attending review

Hb <7 - Notify surgeon, IV iron clinic, consider transfusion, attending review

Smoking and alcohol cessation/
reduction

Decrease usage prior to surgery; ideally, quit at least 4 weeks prior to surgery
Smoking - measure compliance with Cotinine test if needed, consider inhaled steroids
Refer to pulmonary clinic for respiratory function test

Aim for abstinence from alcohol for >2 weeks

Incentive spirometry

Train patient on use
Send patient home with incentive spirometer

Nutrition

If indicated, prescribe 5 days of immunonutrition

BMI

BMI > 40, STOP-BANG score and refer to attending

Carbohydrate loading

800 mL night before surgery
400 mL morning of surgery

Exercise

Give patient “Fit 4 Surgery” materials

Patient Education

Give patient “Smart 4 Surgery” materials and patient diary

Chronic Opioid Use

If opioid intake exceeds 50 ME (morphine equivalents) refer to Chronic Pain Clinic

Decolonization

Give decolonization kit (includes skin, oral and nasal) and instructions for appropriate operations.

Discharge planning

Identify discharge location (SNF, etc.) and post-discharge support needs
Frailty Score if appropriate

PACE Staff

Ql Implementation team
Clinical Effectiveness

20
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Screening — Vetter Questionnaire

History Q (ADULT)

@ Health. * (] Health.

Phone call or visit to pre-assessment unit
If Major surgery — always a visit so Optimization can be done

21

Laboratory Tests

* Targeted labs, EKG and CXR
according to:

* ASA of Patient
* Risk of Surgery

* Based on UK NICE Guidance

* 80% of complications are in
the High risk patients

22
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Anticoagulants / Antiplatelets

Adjust / stop at appropriate
time for:

* Type of surgery
* If regional anesthesia

* Can be complicated in
patients with Drug eluting
stents

* Often need to discuss with
primary cardiologist /
physician

® Health

23

NUTRITION

24
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American Society for Enhanced Recovery and
Perioperative Quality Initiative Joint Consensus
Statement on Nutrition Screening and Therapy Within
a Surgical Enhanced Recovery Pathway

Paul E. Wischmeyer, MD, EDIC,* Franco Carli, MD, MPhil,+ David C. Evans, MD, FACS,+

Sarah Guilbert, RD, LDN, CNSC,§ Rosemary Kozar, MD, PhD,|| Aurora Pryor, MD, FACS,q

Robert H. Thiele, MD,# Sotiria Everett, EdAD, RD,**

Mike Grocott, BSc, MBBS, MD, FRCA, FRCP, FFICM,tt+++&§§IlIl Tong J. Gan, MD, MHS, FRCA, 11
Andrew D. Shaw, MB, FRCA, FCCM, FFICM, ##*** Julie K. M. Thacker, MD, {1+

and Timothy E. Miller, MB, ChB, FRCA,++#+ for the Perioperative Quality Initiative (POQI) 2 Workgroup

ANESTH ESIA&
ANALGESIA

June 2018 e Volume 126 ¢« Number 6

25

ANESTHESIA S
ANALGESIA

“American Society for Enhanced Recovery (ASER) and Perioperative Quality Initiative (POQI)

tional Anesthesia Resesich Society

Joint Consensus Statement on Nutrition Screening and Therapy
Within a Surgical Enhanced Recovery Pathway

Paul E. Wischmeyer, Franco Carli, David C. Evans, Sarah Guilbert, Rosemary Kozar, Aurora Pryor,
Robert H. Thiele, Sotiria Everett, Mike Grocott, Tong J Gan, Andrew D. Shaw, Julie KM Thacker,
Timothy E. Miller and For the Perioperative Quality Initiative (POQI-2) Workgroup

I 1
er risk of b
20ut of3 3x s.;:‘:nuﬂn‘::n.:: Only 1in 5

of surgery

==

patients coming for and hospitals have formal nutrition
gastrointestinal surgery screening processes
are malnourished at time more likely to . = WERVE
ey DI S B 8 G
[ I Every i I
Only ] outof 5 Sl = 3out 4
Py patients recelves any spent on nutrition therapy @
¥l pre-op Nutrition in hospitalized patients r\/\\
intervention S p.d-op mnmlonann-y
1 =952
in hospital costs.
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Perioperative Use of Arginine-supplemented Diets:
A Systematic Review of the Evidence

John W Drover, MD, FRCSC, Rupinder Dhaliwal, RD, Lindsay Weitzel, PhD, Paul E Wischmeyer, MD,
Juan B Ochoa, MD, FACS, Daren K Heyland, MD, FRCPC, MSC
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ANESTH ESIA&
ANALGESIA

Perioperative Nutrition:
Low-Cost Intervention

Michael Scott, MBChB, FRCP, FRCA, FFICM,*

The Perioperative Quality Initiative process (described
in the article) allows a pragmatic evidence-based approach
for recommendations to help address 3 key issues currently
impeding the introduction of a coordinated approach to
perioperative nutrition:

1.

28

3.

A simple preoperative nutritional screening tool to
trigger intervention;

Methods of providing nutritional support preopera-
tively; and

Optimizing postoperative nutrition|

== EDITORIAL B |

A High-lmpact, Low-Risk,

1 and Robert Martindale, MD, PhD%+

This article is a must-read for anyone involved in sur-
gery and in perioperative services. The potential gain for
patients by implementing a screening process and giving
timely preoperative nutritional supplements| that are con-
tinued through the operative and postoperative period is
one of the simplest, safest, and most cost-effective inter-
ventions to improve a surgical patient’s outcome. The
challenge now is to ensure that all patients receive it. After
all, as Brillat-Savarin wrote in 1825, “you are what you
eat.” E@

29

ANESTHESIA &
ANALGESIA

ecommendations - Screening

We propose the PONS questions for clinic-based perioperative
nutrition screening

- Does the patient have a low BMI <18.5 kg/m2 (<20 in >65 y of
age)?

- Has the patient experienced a weight loss >10% in past 6 mo?

- Has the patient had a reduced oral intake by >50% in the past
week? (and/or)

- Does the patient have a preoperative serum albumin <3.0 g/dL?

30
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ANESTH ESIA&
ANALGESIA

“American Society for Enhanced Recovery (ASER) and Perioperative Quality Initiative (POQI)
Joint Consensus Statement on Nutrition Screening and Therapy
Within a Surgical Enhanced Recovery Pathway

Paul E. Wischmeyer, Franco Carli, David C. Evans, Sarah Guilbert, Rosemary Kozar, Aurora Pryor,
Robert H. Thiele, Sotiria Everett, Mike Grocott, Tong J Gan, Andrew D. Shaw, Julie KM Thacker,
Timothy E. Miller and For the Perioperative Quality Initiative (POQI-2) Workgroup

Step 1 Step 2 Step 3
BMI Weight loss score Intake score (Modified)
Have been eating
BMI < 18.5 il [ -
(<20 if age >65) 1““""“ pe normal diet in
past preceding week?
|
‘ Any Yes Answers )
‘ AND/OR PONS S
|Albumin < 3.0 | For Pre-0p
e Nutrition Screening

GDIARS

31
ANESTHESIA
ANALGESIA
Recommendations - 2
*  We recommend reaching an overall protein intake goal is more
important than achieving a total calorie intake in the preoperative
period with a recommended protein goal >1.2 g/kg/d.
*  We recommend that patients who are screened as being at
nutritional risk before major surgery receive preoperative ONSs for
a period of at least 7 d. This may be achieved with either of the
following:
* - IMN formulas (containing arginine and fish oil)
* - High-protein ONS (2—-3A~ a day, minimum of 18 g protein/dose)
32
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ANESTHESIA&
ANALGESIA

Recommendations - 3

* |In patients undergoing surgery who are considered to have
minimal specific risk of aspiration, we encourage
unrestricted access to solids for up to 8 h before anesthesia
and clear fluids for oral intake up to 2 h before the
induction of anesthesia.

* We recommend a preoperative carbohydrate drink
containing at least 45 g of carbohydrate to improve insulin
sensitivity (except in type | diabetics due to their insulin
deficiency state). We suggest that complex carbohydrate
(eg, maltodextrin) be used when available

33

PULMONARY

34
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Pulmonary Optimization

Incentive Spirometry for e
all e
Inspiratory muscle
training

COPD optimization

Antibiotics / Steroids in
severe chest disease

Operate when weather
good!

35

36
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REVIEW ARTICLE

Inspiratory muscle training is effective to reduce postoperative pulmonary
complications and length of hospital stay: a systematic review and meta-analysis

Filipa Kendall®"<, José Oliveira®, Barbara Peleteiro®*, Paulo Pinho® and Pedro Teixeira Bastos®

“Department of Cardiothoracic Surgery, Centro Hospitalar de Sao Joao, Porto, Portugal; "Polytechnic Health Institute of the North, CESPU,
Gandra, Paredes, Portugal; “Research Center in Physical Activity, Health and Leisure (CIAFEL), Faculty of Sport, University of Porto, Porto,
Portugal; “EPIUnit — Institute of Public Health, University of Porto, Porto, Portugal; “Department of Clinical Epidemiology, Predictive Medicine
and Public Health, Faculty of Medicine, University of Porto, Porto, Portugal

DISABILITY AND REHABILITATION, 2017
http://dx.doi.org/10.1080/09638288.2016.1277396

ABSTRACT

Purpose: This study systematically review and meta-analyse the effectiveness of inspiratory muscle train-
ing (IMT) to reduce postoperative pulmonary complications (PPC) and length of hospital stay (LOS), both
in the preoperative and/or postoperative periods of cardiac, pulmonary, and abdominal surgical patients.
Sensitive analysis was performed to examine which patients benefit more from IMT according to meth-
odological features (quality of studies and sample size), patient’s characteristics (pulmonary risk stratifica-
tion, age, and body mass index), type of surgery, period of training, and training protocols (training doses
and level of supervision).

Methods: The literature search was made in the electronic databases PubMed®, EBSCO, Web of Science®,
PEDro and Scopus®. Only randomized controlled trials were included. Data extraction, quality assessment
and meta-analysis were performed.

Results: We included 17 randomized controlled trials in the systematic review, of which, 12 were included
for the PPC meta-analysis and 11 for the LOS meta-analysis. IMT significantly reduced the risk of PPC (Risk
Ratio (RR) = 0.50, 95%Cl: 0.39, 0.64, I°—=0.0%), and a decrease in LOS (Mean Difference = —1.41, 95%Cl:
—2.07, —0.75, > =0.0%).

Conclusion: IMT is effective to reduce PPC and LOS in patients undergoing surgery.

37

REVIEW ARTICLE

Inspiratory muscle training is effective to reduce postoperative pulmonary
complications and length of hospital stay: a systematic review and meta-analysis

Filipa Kendall®"<, José Oliveira®, Barbara Peleteiro®*, Paulo Pinho® and Pedro Teixeira Bastos®

“Department of Cardiothoracic Surgery, Centro Hospitalar de Sao Joao, Porto, Portugal; "Polytechnic Health Institute of the North, CESPU,
Gandra, Paredes, Portugal; “Research Center in Physical Activity, Health and Leisure (CIAFEL), Faculty of Sport, University of Porto, Porto,
Portugal; “EPIUnit — Institute of Public Health, University of Porto, Porto, Portugal; “Department of Clinical Epidemiology, Predictive Medicine
and Public Health, Faculty of Medicine, University of Porto, Porto, Portugal

DISABILITY AND REHABILITATION, 2017
http://dx.doi.org/10.1080/09638288.2016.1277396

Figuee 3. Fomest plor for the impact of Inpiatory muscle trsieg OMT) an the lengeh of stay RO
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Inspiratory Muscle Training — LOS reduction

IMT Control
Study Total Mean+SD Total  Mean +SD MD [95% CI} "‘g.l)"'
Hulzebos, 2006 [25) 139 79422 137 10.0 =83 -2.10 [-3.54, -0.66) 21.06 -q-
Hulzebos, 2006 [26] 14 79419 12 9957 -1.99 [-5.41, 1.43] an —
Barros, 2010 [29) 23 7.0420 15 80220 -1.00 [2.30, 0.30] 25.7 ‘
Dronkers, 2010 [31] 22 162115 20 21.52237 -5.40 [16.84, 6.04) 033 :
Kulkarni, 2010 [19] 18 87452 19 10.5 26.5 -1.75 [5.55, 2.05) 3.02 —_—
I
Benzo, 2011 [22] 10 63230 9 110463 -4.70 [-9.22, -0.18) 213 e
Savei, 2011 [28] 22 57417 21 63223 -0.61 [1.84,0.62) 28.59 '
Matheus, 2012 [30) 23 83:3.1 24 94238 -1.10 {-3.10, 0.90] 10.87 +—
Morano, 2013 [23] 12 784438 9 122436 -4.40(7.99, -0.81] 337 —-—:-
Soares, 2013 [32] 16 120274 16 140297 -2.00 {7.98, 3.98] 122 —_—r
Overall 299 282 -1.41 [2.07, -0,75] 100 é
I
I
Heterogeneity: I? = 0.0% : p=0.502 T T T L T
-15 -10 -5 o S
WT reduces LOS MT increases LOS

Figure 3. Forrest plot for the impact of inspiratory muscle training (IMT) on the length of stay (LOS).
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Inspiratory Muscle Training — Reduction in
Pulmonary Complications

MT Control
Study PPC  Total PPC  Total RR [95% CI| Weight (%)
Weiner, 1997 [24) s 17 6 15 0.74 [0.28, 1.93) 5.09 T -
Weiner, 1998 [3] 1 42 3 42 0.33 [0.04, 3.08) 239 & II
Hulzebos, 2006 [25] 2s 139 a8 137 0.51 [0.34,0.78) 38.57 <-_
Hulzebos, 2006 [26] 3 14 7 12 0.37(0.12, 1.12) 6.01 —_—
Dronkers, 2008 [6] 3 10 8 10 038 [0.14, 1.02) 638 _._I_
Ferreira, 2009 [27) 2 15 o 15 5.00 [0.26, 96.13] 0.40 }
Dronkers, 2010 [31) s 2 s 20 0.91 [0.31,2.68) 418 —-—
Kulkami, 2010 [19] o 18 2 19 0,21 [0,01,4,11] 194 1
Benzo, 2011 [22] 3 10 6 9 0.45 (0,16, 1,29) 5.04 —ql——
Matheus, 2012 [30) 9 23 19 24 0.49 (0.29, 0.86) 14.84 +
Morano, 2013 [23] 2 12 7 9 0.21 {0.06, 0.80) 638 —a——
Soares, 2013 [32] s 16 1 16 0.45 (0,20, 1,01) 8.78 +
Overall 63 338 122 328 0.5 10,39, 0,64] 100 ¢
I
Heterogeneity: 17 = 0.0% ; p=0.807 T Tt 7 L T T T T
o 02 0s 1 2 s 1 2 s 10 20 S0 100
BT reduces PPC MT increases PRC

Figure 2. Forrest plot for the impact of inspiratory muscle training (IMT) on the risk of postoperative pulmonary complications (PPC).
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REVIEW ARTICLE

Inspiratory muscle training is effective to reduce postoperative pulmonary
complications and length of hospital stay: a systematic review and meta-analysis

Filipa Kendall®"<, José Oliveira®, Barbara Peleteiro®*, Paulo Pinho® and Pedro Teixeira Bastos®

“Department of Cardiothoracic Surgery, Centro Hospitalar de Sao Joao, Porto, Portugal; "Polytechnic Health Institute of the North, CESPU,
Gandra, Paredes, Portugal; “Research Center in Physical Activity, Health and Leisure (CIAFEL), Faculty of Sport, University of Porto, Porto,
Portugal; “EPIUnit — Institute of Public Health, University of Porto, Porto, Portugal; “Department of Clinical Epidemiology, Predictive Medicine
and Public Health, Faculty of Medicine, University of Porto, Porto, Portugal

DISABILITY AND REHABILITATION, 2017
http://dx.doi.org/10.1080/09638288.2016.1277396

> IMPLICATIONS FOR REHABILITATION

e Physiotherapy interventions with (inspiratory muscle training (IMT) are effective to reduce postopera-
tive pulmonary complications (PPC) and length of hospital stay (LOS) after major surgery, and should
start preoperatively.

e Rehabilitation with IMT is beneficial at all ages and risk levels, but older and high-risk patients benefit
more, as well as pulmonary surgery patients.

e IMT is more effective if it is supervised, and prescription target at least two-week period, sessions
with ‘more than 15 minutes, with imposed load increment, and adding other exercise modes.

41
Support for Smoking Cessation
Stop Smoking before Surgery I * Education —answer the
guestion Why?
* Wound healing
* Chest infection
* Long term Cancer risk and
Coronary / stroke risk
* Nicotine Patches
‘ * Vapor
st * Inhaled Steroids
B T * Bronchodilators
@ Health PACE Clinic
42
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GLYCEMIC MANAGEMENT

43

Perioperative Glucose Control

Patients affected by diabetes have

Poorly controlled diabetes and hyperglycemia in hospitalized patients is
associated with : cardiac and non-cardiac surgery, acute Ml,
pneumonia, subarachnoid hemorrhage, blunt injury and transplant

Hyperglycemia without a diagnosis of diabetes is
in the hospital setting

and limitations regarding the timing of glucose monitoring and insulin
administration are all

The of glycemic control are significant in reducing direct
hospital costs by reducing length of stay and in decreasing readmission
rates

44
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Hyperglycemia is Common after Major Surgery

impaired chemotaxis and
phagocytosis

T expression of adhesion
molecules

1 insulin secretion & i
T insulin resistance 1 vasodilation

Anesthesia / impaired nitric oxide
\ generation
Metabolic Stress —» ——» Tcounterregulatory_, | Perioperative
hormones Hyperglycemia

Critical lliness / \‘ / 1 Inflammation,

T gluconeogenesis & Vulnerability to Infection,
| glucose utilization Multi-Organ System
Dysfunction

Fig. 1. Pathophysiology of hyperglycemia. Ancsthesia, metabolic stress, and critical illness lead to
in hyperglycemia. Hyperglycemia is 1 with incr infl to and organ dysfi

45
Preoperative Glycemic Management
* Hard stops for elective surgery
* HbAlc > 8.0 urgent
* HbAlc > 7.0 elective orthopedic
* Glucose > 250
Blood Glucose Levels
46
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I A
A 101 || 68.100 | | O

Tube Feeding
pppppp

Newer tools to improve compliance
® Health.

47

Implementation

* Screening for all patients — surprising pick up rate
in ‘non’ diabetics

* Need to have endocrine involvement

e Direct referral for access

e System to delay surgery according to type and
urgency

* Fructosamine useful to indicate short term
glucose control

48
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CHRONIC OPIOID USERS

49
JAMA Surgery | Original Investigation
New Persistent Opioid Use After Minor
and Major Surgical Procedures in US Adults
Chad M. Brummett, MD; Jennifer F. Waljee, MD, MPH, MS; Jenna Goesling, PhD; Stephanie Moser, PhD;
Paul Lin, MS; Michael J. Englesbe, MD; Amy S. B. Bohnert, PhD, MHS; Sachin Kheterpal, MD, MBA;
Brahmajee K. Nallamothu, MD, MPH
JAMA Surg. doi:10.1001/jamasurg.2017.0504
Published online April 12, 2017. RESULTS A total of 36 177 patients met the inclusion criteria, with 29 068 (80.3%) receiving
' minor surgical procedures and 7109 (19.7%) receiving major procedures. The cohort had a
. . . mean (SD) age of 44.6 (11.9) years and was predominately female (23 913 [66.1%]) and white
. O p 101 d ad d Iction afte I (26 091[721%]). The rates of new persistent opioid use were similar between the 2 groups,
) ) ranging from 5.9% to 6.5%. By comparison, the incidence in the nonoperative control cohort
Su rg e ry 5 . 9 A)-6 . 5 A) was only 0.4%. Risk factors independently associated with new persistent opioid use
. . included preoperative tobacco use (adjusted odds ratio [aOR], 1.35; 95% Cl, 1.21-1.49), alcohol
L4 M INOIr as we I I asm aj or and substance abuse disorders (aOR, 1.34; 95% Cl, 1.05-1.72), mood disorders (aOR, 1.15; 95%
Cl, 1.01-1.30), anxiety (aOR, 1.25; 95% Cl, 1.10-1.42), and preoperative pain disorders (back
Su rg e I'y pain: aOR, 1.57; 95% Cl, 142-1.75; neck pain: aOR, 1.22; 95% Cl, 1.07-1.39; arthritis: aOR, 1.56;
. . 95% Cl, 1.40-1.73; and centralized pain: aOR, 1.39; 95% Cl, 1.26-1.54).
+ Behavioral and Pain
. . CONCLUSIONS AND RELEVANCE New persistent opioid use after surgery is common and is not
d | SO rd e rS are a I S k faCtO r significantly different between minor and major surgical procedures but rather associated
.. . . . with behavioral and pain disorders. This suggests its use is not due to surgical pain but
b O p | 0 | d ad d |Ct| O n |S n OW th e addressable patient-level predictors. New persistent opioid use represents a common but
. previously underappreciated surgical complication that warrants increased awareness.
commonest major
complication after surgery
50
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Reducing Perioperative Opioid Use

JAMA Surgery | Original Investigation

New Persistent Opioid Use After Minor
anr' Mainr Ciirairal Draradiirac im 11C Aduilte =
2017 Virginia State Summary

c Fentanyl and/or Prescription ED Heroin ED Opioi

P: Heroin Overdose ‘Opioid Overdose Overdose Overd:se EMS Narcan RB&"B’-‘;O“;:::‘I:; N Diagnosed HIV
B Deaths Deaths Visits Visits Administrations New Cases New Cases
938 507 1.586 8.578 4,533 2.141 894 —
Mortality Rate Mortality Rate Visit Rate visit Rate Administration Rate New Case Rate New Case Rate hada
11.0 5.9 18.9 102.0 53.9 140.9 10.6 iy

jroups,
Rates are calculated as per 100,000 Virginia residents, except for Neonatal Abstinence Syndrome (NAS), which is calculated as per 1,000 live births. 'l OOt

Locality Trends by Year ). alcohol

B entanyt and/or Heroin overdose 15; 95%
Overdose Mortality Rate B staterate B roee Reported Hepatitis C Cases & Rates ;|

I Froccription Opicia Overdose (18-30 year olds)

g / R.156:
s=
g *
o i
wou e s zem wos o o § a0 ndis not
g iated
0 state rate M cae Neonatal Abstinence Syndrome (NAS) Rate 2 it
g = E s nbut
R / 5
15
e
G = oo ° 51
2011 2012 2013 2014 zo1s 2016 2011 2012 2013 2014 2015 2018 2017
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Perioperative Issues with Chronic Opioid Users
Affect
Engagement
Infections
IV access
Analgesia issues — higher dosing often needed , especially breakthrough pain
Behavioural issues affecting other patients
Drug seeking behaviour even after pain should be down regulated
Longer length of stay
Increased readmission rate
Increased costs
Higher likelihood of not getting renumeration for episode cost
52
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Implementation

Liaise with Chronic Pain
Have referral system in place
Hard stops for elective surgery

Aim to reduce use prior to surgery

Suboxone — different approach

Neuroxial and truncal block are used

Aim to Half the dose before surgery, don’t try and stop

Liase with Acute Pain Team so that on day of surgery:

Choose a MME dose ( we choose 60) = morphine equivalents per day

Ketamine, dexmeditomidine and lidocaine infusions can be used

53
PeriOperative Quality Improvement POQI Group:
Analgesia within a Colorectal Surgery ERP

@

American Society for Enhanced Recovery
(ASER) and Perioperative Quality Initiative
(POAQI) joint consensus statement on
optimal analgesia within an enhanced
recovery pathway for colorectal surgery:
part 1—from the preoperative period to
PACU

Matthew D. McEvoy'"

(o] llmlzed Fewest

B + Fum:non.n & side
Comiont ecovery Effocts

i et oy

B Bk, e e

=g ] ==

=

DREAMS
[ORinking, Eating, Analqema Mobilizing, and Sleeping]

@ Health.

American Society for Enhanced Recovery @ o

(ASER) and Perioperative Quality Initiative
(POQI) Joint Consensus Statement on
Optimal Analgesia within an Enhanced
Recovery Pathway for Colorectal Surgery:
Part 2—Fr0m PACU to the Transition Home

Michael 1. Scort’ !, Matthew D. McEvoy™"', Debra B, Gordon®, Start A, Grant®, Julie K. M. Thacker’,
Christopher L Wu®, Tong J. Gan® Monty G. Mythen'®, Andrew D. Shaw'", Timothy E. Miller'*
and For the Perioperative Quality Initiative (POQI) |vnrm.uup

TREATMENT ALGORITHM FOR ACHIEVING OPTIMAL ANALGESIA
TER COLORECTAL SURGERY

— L"‘E&’tﬂvz—eﬂ v romom s Ao+
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TREATMENT ALGORITHM FOR ACHIEVING OPTIMAL ANALGESIA
AFTER COLORECTAL SURGERY

PREOP HOLDIN
CLINICS (DOS)
w
—n 7 REINFORCING EXPECTATIONS AND GOALS;
g A | AR et R CONTINUING EDUCATION ABOUT PROCESS TO
S ACHIEVE OPTIMAL AMALGESIAIN ACHIEVE OPTIMAL ANALGESIA FOR FUNCTIONAL
B || a1 e ey RECOVERY [MUST ENGAGE ALL TEAM MEMBERS WITH
=|ox UNIFIED MESSAGE]

SINGLE-SHOT: TAP, RS, SAB+/-OPIOID |

CONTINUOUS BLOCK: THORACIC EPIDURAL",
TAP/RS CATHETER, WOUND CATHETER [*SHOULD BE

REMOVED SHORTLY AFTER BOWEL FUNCTIONING
LIDOCAINE INFUSION

DEXAMETHASONE

[ KETAMINE BOLUS/INFUSION |

Pick 21 From Each Category
LOCAL

OTHER
ADJUNCTS || ANESTHETIC

Rescue

Health Scott / McEvoy DUKE POQI Group, Perioperative Medicine
ealtn.
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ANEMIA

56
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Anemia and Surgical Outcome

1. Data from large series now suggest that anemia is an
independent risk associated with poor outcome in both
cardiac and non-cardiac surgery.

2. Blood transfusion does not appear to ameliorate this risk,
and in fact may increase the risk of postoperative
complications and hospital length of stay.

Spahn DR. Anemia and patient blood management in hip and

knee surgery: a systematic review of the literature. Anesthesiology 2010; 113:
482-95.

Musallam KM, Tamim HM, Richards T, et al. Preoperative anaemia and
postoperative outcomes in nhon-cardiac sur- gery: a retrospective cohort study.
Lancet 2011; 378: 1396—-407.

57

Anaemia

Composite graph summarizing the effects of intraoperative

Present in around 1/3 of surgical patients anemia on morbidity and mortality
42% of women with Hb<12g/dI are iron deficient r Raspry IR

Loor et al JTCVS 2012 144:538-546
Increases all complications

AKI L
MI s0]

SSi

Length of Stay

Blood Use §

Hospital Costs » r

Blood Transfusion increases: ‘ TS ,

Sepsis — 10 fold increase o i
SS| Haemoglobin (g di-') 3 o o

Cancer Recurrence | /’/ —

Life Expectancy — even non cancer

k- 10000
1000 2} Stn
k100

o

[}

The American Journal of Medicine 2016 129, 315-323.e2D0I: (10.1016/
j-amjmed.2015.10.012)

@ Health.

58

29



9/28/2019

Anaemia — Preoperative Treatment with
Ir@nfuam Relative Risks

qunqnnum\  Fomitin<30ngmi * —— [IBA] -
S o -

\Platet g - Ferin>100ng w1 —— [

= e
T —
— jer—
| Drugs

 NARRATIVE REVIEW ARTICLE

Int Iron for Treatment of A ia in the 3
Perisurgical Phases: A Review and Analysis of the
Current Literature Blood Transfusion Newer Iron Sucrose Infusions

* Allergic reaction 1in 333 * Nanoparticle Reaction Common

Frank Peters, MD,* Ines Ellermann, PHARM, t and Andrea U. Steinbicker, MD, MPH®

* DHTR - 1in 5400 * Anaphylaxis <10 in 1 000 000
* Increased risk of Sepsis/ SSI * 1ga week improvement in Hb
* Poorer cancer survival * Overcomes Functional Iron
* Reduced life expectancy Deficiency / Anemia of Chronic
even in elective orthopedic Disease
surgery

59
Impact of Anemia and Mortality in Non-cardiac
Surgical Patients
40% 4 Log Rank <0.001
Severe Anemia
g 30%
§
s
20% Moderate Anemia
Mild Anemia
0% No Anemia
o 50 0 i (dayss) 1000 50
At Risk: 2722 2683 2662 2643 2070 284
No Anemia: 2185 2176 2164 2155 1678 226
Mild Anemia: 400 389 384 379 302 35
Moderate Anemia: 121 107 103 98 83 22
Severe Anemia: 16 11 11 11 7 1
The American Journal of Medicine 2016 129, 315-323.e2DOI: (10.1016/j.amjmed.2015.10.012)
60

30



9/28/2019

Association between mortality and red cell

transf cinn iIn-non-cardiac-sur

O
oo T o oaroriacoury
0%

Log Rank <0.001

Red Blood Cell Transfusion

Mortality (%)

10% —|

No Red Blood Cell Transfusion

0% —

o 250 500 750 1000 1250

Time (days)
At Risk: 3050 3007 2982 2960 2319 306
RBCT: 766 728 716 706 542 68
No RBCT: 2284 2279 2266 2254 1777 238

The American Journal of Medicine 2016 129, 315-323.e2DOI:
(10.1016/j.amjmed.2015.10.012)
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Rationale — Why Optimize Preoperative Hb?

Anemia increases all cause risk for patients

Anemia increases costs and resource allocation

Blood transfusion does not fix this — downstream risks

An optimal Perioperative pathway screens and optimizes Hb and iron stores prior to surgery

62
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PREOPERATIVE SCREENING &
OPTIMIZATION OF HEMOGLOBIN

63
gggggggggggggg
‘Fit to fly': overcoming barriers to preoperative British Journal of Anaesthesia 115 (1): 15-24 (2015) B
haemoglobin optimization in surgical patientst i A L
M. Mufioz*, 5. Gémez-Ramirez?, S. Kozek-Langeneker?, A. Shander®,
T. Richards¥, J. Pavia?, H. Kehlet?, A. G. Acheson®, C. Evans® R. Raobaikady®,
M. Javidroozi® and M. Auerbach??
Indication of surgery
Anaesthetic assessment N
(4—5 weeks prior surgery)
', Normocytic
Microcytic
—> -
[ Renal insf. |
Macrocytic Normal | Hepaticinsf. |
[ Endocrine |
- . l Drugs |
IDA = Iron Deficiency Anemia,
ACI = Anemia of Chronic lliness
64

32



9/28/2019

Which Lab Tests and when?

CBC - look at all cell lines (to exclude hematological issue)
Creat/ eGFR

Ferritin

Fe

TIBC

TSAT

B12 / Folate

CRP

65

Anaemia of Chronic Disease

Immur:le s_ys‘tem —— Stimulation
activation | + Inhibition

| @

i IFNy, TNFa, :
| Kidney | —— IL1B, IL-6 ie:]r

..... ©

LEPO -
o] c @ :':I

I Bone marrow | --------- -l Erythrocytes l—»l Macrophages | | Small bowel

LT iy 1o N @]

Anaesthesia
Volume 72, Issue 2, pages 233-247, 20 DEC 2016 DOI: 10.1111/anae.13773
bttn-//oplinelibrarv wilev.com/doi/10.1111/anae 13773/full#
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Anemia of Chronic Disease - Why Oral Iron May Not Work

Chronic disease can cause a state of functional iron deficiency leading to
anemia.

The key iron regulatory protein hepcidin is activated in response to
inflammation and inhibits absorption of iron from the gastrointestinal tract
and reduces bioavailability of iron stores for red cell production in the
marrow.

Although iron stores (predominantly ferritin) may be normal, the transport of
iron either from the gastrointestinal tract or iron stores to the bone marrow
is inhibited, leading to a state of ‘ functional’ iron deficiency and
subsequent anemia.

Since absorption from the gastrointestinal tract is blocked, increasing ora)]
Munoz et al, AnaeSthesia

2017 72 233-247

67

Intravenous Iron

Replenishes iron stores and increases Hb in anemia due to iron
deficiency with or without inflammation

Dosing may be calculated from the baseline and target Hb and
patient’ s body weight, adding 500 mg for iron stores

Low incidence of reactions
1000- 1500 mg is sufficient in most surgical patients

Given by slow infusion over less than 1 h in one sitting or in two —
three divided doses over 2-3 weeks

Most patients feel better in 3 days with a rapid Hb response (50%
at 5 days, 75% at 10-14 days, maximal at 3 weeks)

Munoz M, Garcia-Erce JA, Remacha AF. Disorders of iron metabolism.

Part II: iron deficiency and iron overload. Journal of Clinical Pathology 2011; 64: 287-96
Goodnough LT, Skikne B, Brugnara C. Erythropoietin, iron, and

erythropoiesis. Blood 2000; 96: 823—-33

68
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Calculating Iron Deficit

Iron Replacement (parenteral dosing) for Iron Share
Deficiency

Input:

Age - Result:
£ 29 o Adult >= 33 Ib (14.8)

Child < 33 1b (12) Dose 2116 ‘ mg v ‘
Weight ‘180 : ‘ ’ b ~ ‘
Decimal Precision:‘ 2 v ‘
Hgb‘g H gm/dL v‘
l Formula ‘ ’ Notes ‘ | References l

Dose = 0.3 * Weight * (100 - (Hgb * 100) / AgeFactor)

69

Calculating Iron Deficit

Iron Replacement (parenteral dosing) for lron Share
Deficiency

Input:

Age _ Result:
Factor © Adult >= 33 |Ib (14.8)

Child < 33 Ib (12) Dose 1386 | mg ~ |
Weight ‘180 ’ | Ib -~ ’
re— Decimal Precision:‘ 2 v ’
Hgb l‘l‘l z I | gm/dL v ’
I Formula ‘ | Notes | | References |

Dose = 0.3 * Weight * (100 - (Hgb * 100) / AgeFactor)

70
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Intravenous Iron

Replenishes iron stores and increases Hb in anemia due to iron
deficiency with or without inflammation

Dosing may be calculated from the baseline and target Hb and
patient’ s body weight, adding 500 mg for iron stores

Low incidence of reactions

1000- 1500 mg is sufficient in most surgical patients

Given by slow infusion over less than 1 h in one sitting or in two —
three divided doses over 2-3 weeks

Munoz M, Garcia-Erce JA, Remacha AF. Disorders of iron metabolism.

Part II: iron deficiency and iron overload. Journal of Clinical Pathology 2011; 64: 287-96
Goodnough LT, Skikne B, Brugnara C. Erythropoietin, iron, and

erythropoiesis. Blood 2000; 96: 823—-33

71

Intravenous Iron Preparations —
AP %ﬁ%";‘@ﬁ? i ﬁfEE@'tFn*@a‘FéPﬁﬁéj APEe2

nn through 2003

InFed® Venofer®

0.5 (0.4-0.6) 0.3
0.3 (0.1-0.7) 0.2

‘The absolute rates of life-threatening ADES were:

0.6 per million for Venofer,
0.9 per million for Ferrlecit,
3.3 per million for InFed

11.3 per million for Dexferrum

72
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Search: Infusion R

ESIR A

Contains Advanced Options

Search within: Al

v Type:

r
4 Medications.

[~ Details for iron sucrose

Details ]B;J Order Comments | €3 Offset Details | (3 Diagnoses |

<
Order details =S
Dose Unit [mg]

Usage Guide

Dosage Form [Injectable]

Route of Administration [IV]

Frequency [once]

PRN [No]

PRN Reason

PRN Reason other Type in

Special instructions

Special Instructions Type-in [Pharmacy to mix...]

Give first dose: [NOW]

Detail values

300

JEEE

thetics

i topical (li
2.5%-2.5% topical)

s

Use the following diphenhydrAMINE order for PO dosing:

g

3 diphenhydrAMINE
g Use the following diphenhydrAMINE order for IV dosing:
@ diphenhydrAMINE
& acetaminophen
@ methylPREDNISolone
tion

Select one
Use the

order for each

order for PO dosing:

2

in this section

Select appropriate order sentence(s) only if the patient has experienced reaction(s) with previous

5 g, Cream, Topical, once, PRN Needle procedure, At intended site of IV access, Give first dose:

May apply up to 5 g per procedure (up to 2.5 g x 2 sites if needed) to a MAX daily dose of 20 g.

or the

causes infusion related reaction(s)
> | Select an order sentence

= | Select an order sentence
= | Select an order sentence
| Select an order sentence

Relative Risks

Blood Transfusion

» Allergic reaction 1 in 333

* DHTR -1in 5400

* Increased risk of Sepsis/
SSi

Poorer cancer survival

[ 1

11°c "

Newer Iron Sucrose Infusions

* Nanoparticle Reaction Common
* Anaphylaxis <10 in 1 000 000
* 1g a week improvement in Hb

Overcomes Functional Iron
Deficiency / Anemia of Chronic
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Cost Benefit of IV Iron versus Oral Iron

Colorectal Surgery - Direct and indirect costs for acquisition and administration of
iron product and RBC concentrates as well as hospitalization costs, were
included in the cost model.

Ferric carboxymaltose reduced hospital stay by 2.3 days
Iron sucrose reduced hospital stay by 2.6 days
( compared with oral iron)

Cost savings of £ 437 (485€ , $532) and £ 245 (274€ , $300) per patient,
respectively.

Calvet X, Gene E, Ruiz MA, et al. Cost-minimization analysis favours intravenous ferric carboxymaltose over
ferric sucrose or oral iron as preoperative treatment in patients with colon cancer and iron deficiency
anaemia. Technology and Health Care 2016; 24: 111-20.

75
B2 NARRATIVE REVIEW ARTICLE
Intravenous Iron for Treatment of Anemia in the 3
Perisurgical Phases: A Review and Analysis of the
Current Literature
Frank Peters, MD,* Ines Ellermann, PHARM,+ and Andrea U. Steinbicker, MD, MPH*
Between-group differences in Hb-increase
A-Hb —lrlixldl 71,olyd| 7n,5|;/.1| 4 on.ls;fd o:.qddl ai.slgldl az.olgfdl az.slgldl +3.0g/dl
Bernabeu-Wittel, Transfusion, 2016 ’ : : ' ' : : : : :
Olijhoek, Transfusion, 2011 <4 -
Yoo, Anesthesiclogy, 2011
Edwards, Br J of Surgery, 2009
Cladellas, Am J Cardiol , 2012 '
Keeler, Br ) Surg , 2016 l
Q. Rohling, ] Hematother Stem Cell Res, 2000 a
% Weisbach, Transfusion , 1999 I (=]
@
E Kim, Acta Haematol , 2009 l E
1
Cuenca, Transfusion, 2004
Cuenca, Arch Orthop Trauma Surg, 2005
1
1
April 2018 e Volume 126 ¢« Number 4
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22 NARRATIVE REVIEW ARTICLE

Intravenous lron for Treatment of Anemia in the 3
Perisurgical Phases: A Review and Analysis of the
Current Literature

Frank Peters, MD,* Ines Ellermann, PHARM,+ and Andrea U. Steinbicker, MD, MPH*

Garrido-Martin, Interact Cardiovasc Thorac Surg, 2012 I
Johansson, Vox Sang , 2015
Pieracci, Crit Care Med, 2014 I

Serrano-Trenas, Transfusion, 2011 _—
Na, Transfusion, 2010

PeriOP

Froessler, Ann Surg, 2016

PeriOP

Litton, Intensive Care Med, 2016

Karkouti, Can ) Anaesth, 2006
Madi-Jebara, ) Cardiothorac Vasc Anesth, 2004 .
Bisbe, BrJ Anaesth , 2014

PostOP

Khalafallah, Lancet Haematol, 2016
Jeong, Ann Surg Oncol , 2014 I
Munoz, Blood Transfus, 2014

Kim, JAMA 2017 l

April 2018 e Volume 126 ¢« Number 4

PostOP
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What level of Hb is Threshold for Transfusion?

This effectively fixes your ‘target preoperative Hb’ in urgent cases

Tolerate Hb 7.0 to 9.0 g/dl (ASA Guidelines)

Individualized: Cardiac and Respiratory Patients — higher target

? Elderly should have higher target

Rate of change of Hb — ie bleeding also a significant factor in giving blood
However evidence supports maintaining HCT >28-30% to minimize complications

78
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Which preoperative Hb target?

1. Elective Surgery — Hard stops for normal Hb

2. Urgent Surgery - individualize

Work out blood volume on ideal body weight

Work out predicted blood loss

Work out likely nadir hematocrit for patient to get complications

Calculate necessary starting Hb to not hit nadir hematocrit if average blood loss occurs
Preoperative ongoing blood loss? How fast?

79
Nadir / Critical Hematocrit
Hb 13
Hb
8
TIME DURING SURGERY
80
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Nadir / Critical Hematocrit

Hb 13

TIME DURING SURGERY

Nadir / Critical Hematocrit

Hb 13

TIME DURING SURGERY
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Anemia Clinic - Practical Tips

Run in conjunction with Preoperative Anesthesia Clinic — other optimization opportunities
Screening — do not just rely on ferritin

Fe; TIBC; TSAT all needed

Need to exclude cause of anemia — cancer until proved otherwise

Hematological and internal medicine ‘buy in’

Referral process for difficult diagnosis

Oral supplements (Iron, Folate, B12 )

83

Anemia Clinic - Practical Tips

Infusion clinic — set up powerplan for IV Iron
Ideally 1 infusion but may need 2 or 3
? Need to measure efficacy — CBC

Liaise with Infusion Clinics who give chemotherapy — allows 1V iron infusion to be given in satellite
sites

Close liaison with surgeon for urgent cases or where blood loss is ongoing
Expect around 1g per week rise in Hb

Need to have a means of logging patients for iron therapy — virtual clinic
Funding — Medicare v Insured

84
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Stop Smeking betors Surgery U

Preoperative Information

Information and Bag to take home

The main steps to stop
youl
chest infection are

3) Use your incentive

Dr Rachit Shah
Fhoracic & Esophageal Surgery.

85

What to tell the Surgeons

Optimization Timeline

Nutrition supplement

Opioid tolerance

Hb 10 12 IV iron infusions

Follow PACE Anemia

Algorithm

Hb 8 — <10 IV iron infusions

Follow PACE Anemia
Algorithm

Exercise

Glycemic management

Oral carbohydrate preload

5 — 7 days minimum

7 — 14 days

10 — 14 days
Allows for 2
infusions

14 — 21 days
Allows for 2 - 3
infusions

7 days minimum
28 days ideal

1 day - Evening
before and morning
of surgery

5 days

Try to get patient to
reduce opioid intake
by 20%

1 infusion as soon as
logistically possible
more if timescale
permits

1 infusion if possible
more if
permits

timescale

Encourage up to day
of surgery as
tolerated

1 day - Evening
before and morning
of surgery

Prescribed by PACE for patients at risk or who
score

Suboxone buprenorphine naltrexone all need
specialist advice

PACE will refer to Dr. Chapman at NOW:; May be
needed to reduce dependency and cut opioids by
20%. Advice may be email or clinic visit

Elective surgeries: End Stage Renal Failure
needs EPO as well; PACE will refer to renal

physician for action; unexplained anemia may
need referral to Dr. Fang

Urgent surgeries: continue IV iron infusion post-
operatively

Urgent surgeries:

- Continue IV iron infusion post-operatively

- If Hb < 8 admit for blood transfusion (discussion
between PACE and surgeon)

Aerobic to target cardiopulmonary fitness.
Resistance Exercise helpful. Diet important.
Data shows 1 week provides improvement and
a plateau after 4 weeks

Elective surgeries: Ideal Hb A1c < 7.5
Urgent surgeries: If glucose is unstable, referif
Hb A1c > 8 to endocrine team

86
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87
Summary
Enhanced Recovery after Surgery (ERAS) Pathways require
preoperative assessment and optimization of modifiable risk
factors
In the USA the most important of which are:
Anemia
Nutrition
Glycemic control
Chronic Opioid use
Pulmonary
88
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Medical Center

Dr Mike Scott MB ChB FRCP FRCA FFICM
Professor of Anesthesiology
Divisional Director for Critical Care Medicine
Virginia Commonwealth University Medical Center
Richmond, Virginia, USA
michael.j.scott@vcuhealth.org

Medical Center
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