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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:

• Faster recovery

• Less complications

• Improved post 
operative function

Resulting in:

• Reduced Costs

• Positive return on up 
front investment of 
money and time
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Aim of Preoperative Assessment is to 
improve outcomes

Outcomes:

• Faster recovery

• Less complications

• Improved post 
operative function

Resulting in:

• Reduced Costs

• Positive return on up 
front investment of 
money and time

Major Surgery is becoming increasingly recognized as a 
moment that Patients will change lifestyle 

to benefit their future health

Aim of Preoperative Assessment is to 
improve outcomes

Outcomes:

• Faster recovery

• Less complications

• Improved post 
operative function

Resulting in:

• Reduced Costs

• Positive return on up 
front investment of 
money and time

INFORMED DECISION MAKING
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Impact of Surgery on Functional Status

Impact of Surgery on Functional Status
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Impact of Prehabilitation and Optimization of Health 
Status on Recovery After Surgery

Prehabilitation

Impact of Prehabilitation and Optimization of Health 
Status on Recovery After Surgery

Prehabilitation

Elective Hip & 
Knee Surgery –
Post Operative 

Function Improved
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NSQIP

• Black box calculation on large population data
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Commonest Postop Complications

• Surgical Site Infection

• Pulmonary – Infection / reintubation

• Sepsis 

• Delirium

• Acute kidney Injury

• Cardiac – surprising low
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Post operative Pulmonary Complications – 19%
Post operative Cardiac Complications – 1.2%
Incremental Cost - $25,498

VCU ERAS Care Pathway

February 28, 2019 ERAS Update

High Risk

Low Risk

Registries and Audit Systems

Patient Education – Expectation Setting – Patient Reported Outcomes – Long Term Outcomes

Care Management Across the Continuum

Acute Care 
Unit

Discharge

ICU
• Fluids
• Analgesia
• Insulin
• Vasopressors

Surgery 
Clinic

PACE 
Clinic

Intervention 
and 

Correction

Surgery
Fluids

Analgesia
ERAS Elements – 

Improving Recovery

ERAS Elements – 
Reducing Injury

TR
IA

G
E

PSU OR

PACU
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Optimization Before Surgery
The Big Five
1. Anemia
2. Glycemic Management
3. Nutrition/ Hydration / 

Carbohydrate Loading
4. Pulmonary
5. Chronic pain
• Hard stops
• Interventions  
CHANGE OUTCOMES

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 → IV iron 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

QI Implementation team
Clinical Effectiveness

19

20



9/28/2019

11

Screening – Vetter Questionnaire

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

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
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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

NUTRITION
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Length of Stay –
Impact of Nutritional Risk
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Recommendations - 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?
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• 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 (2–3Å~ a day, minimum of 18 g protein/dose)

Recommendations - 2
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• 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 I diabetics due to their insulin 
deficiency state). We suggest that complex carbohydrate 
(eg, maltodextrin) be used when available

Recommendations - 3

PULMONARY
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Pulmonary Optimization
• Incentive Spirometry for 

all
• Inspiratory muscle 

training
• COPD optimization
• Antibiotics / Steroids in 

severe chest disease
• Operate when weather 

good!

Incentive Spirometry
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Inspiratory Muscle Training – LOS reduction

Inspiratory Muscle Training – Reduction in 
Pulmonary Complications 
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Support for Smoking Cessation
• Education – answer the 

question Why?
• Wound healing
• Chest infection
• Long term Cancer risk and 

Coronary  / stroke risk
• Nicotine Patches
• Vapor
• Inhaled Steroids 
• Bronchodilators
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GLYCEMIC MANAGEMENT 

Perioperative Glucose Control
• Patients affected by diabetes have longer hospital stays

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

• Hyperglycemia without a diagnosis of diabetes is commonly untreated or 
undertreated in the hospital setting

• Acute illness, inconsistent caloric intake, changes from home medications, 
and limitations regarding the timing of glucose monitoring and insulin 
administration are all significant obstacles to managing inpatient 
hyperglycemia.

• The financial benefits of glycemic control are significant in reducing direct 
hospital costs by reducing length of stay and in decreasing readmission 
rates
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Hyperglycemia is Common after Major Surgery

Preoperative Glycemic Management

• Hard stops for elective surgery

• HbA1c > 8.0 urgent

• HbA1c > 7.0 elective orthopedic

• Glucose > 250
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Perioperative Glucose Management

Newer tools to improve compliance

Implementation
• Screening for all patients – surprising pick up rate 

in ‘non’ diabetics
• Need to have endocrine involvement
• Direct referral for access
• System to delay surgery according to type and 

urgency
• Fructosamine useful to indicate short term 

glucose control
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CHRONIC OPIOID USERS

Reducing Perioperative Opioid Use

• Opioid addiction after 

surgery 5.9%-6.5%

• Minor as well as major 

surgery

• Behavioral and Pain 

disorders are a risk factor

• Opioid addiction is now the 

commonest major 

complication after surgery
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Reducing Perioperative Opioid Use

February 28, 2019ERAS Update 51

• Opioid addiction after 

surgery 5.9%-6.5%

• Minor as well as major 

surgery

• Behavioral and Pain 

disorders are a risk factor

• Opioid addiction is now the 

commonest major 

complication after surgery

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

51

52



9/28/2019

27

Implementation

Liaise with Chronic Pain

Have referral system in place

Hard stops for elective surgery

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

Aim to reduce use prior to surgery

Suboxone – different approach

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

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

Neuroxial and truncal block are used

Ketamine, dexmeditomidine and  lidocaine infusions can be used

PeriOperative Quality Improvement POQI Group:

Analgesia within a Colorectal Surgery ERP
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Scott / McEvoy DUKE POQI Group, Perioperative Medicine

ANEMIA
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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 non-cardiac sur- gery: a retrospective cohort study. 

Lancet 2011; 378: 1396–407.

Anaemia 

Present in around 1/3 of surgical patients

42% of women with Hb<12g/dl are iron deficient

Increases all complications
AKI
MI
SSI
Length of Stay
Blood Use
Hospital Costs

Blood Transfusion increases:

Sepsis – 10 fold increase

SSI
Cancer Recurrence
Life Expectancy – even non cancer
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Anaemia – Preoperative Treatment with 

Iron Infusion

Figure 1 

The American Journal of Medicine 2016 129, 315-323.e2DOI: (10.1016/j.amjmed.2015.10.012) 

Impact of Anemia and Mortality in Non-cardiac 

Surgical Patients
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Figure 2 

The American Journal of Medicine 2016 129, 315-323.e2DOI: 

(10.1016/j.amjmed.2015.10.012) 

Association between mortality and red cell 

transfusion in non cardiac surgery

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
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PREOPERATIVE SCREENING & 

OPTIMIZATION OF HEMOGLOBIN

IDA = Iron Deficiency Anemia,

ACI = Anemia of Chronic Illness
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Which Lab Tests and when?

CBC – look at all cell lines (to exclude hematological issue)

Creat/ eGFR

Ferritin

Fe 

TIBC

TSAT

B12 / Folate

CRP

If Hb unknown - do we do them all in the first sitting? – or screen 
with a point of care test and then draw the labs after this?

Anaemia of Chronic Disease

Anaesthesia

Volume 72, Issue 2, pages 233-247, 20 DEC 2016 DOI: 10.1111/anae.13773

http://onlinelibrary.wiley.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 oral 

iron intake is ineffective
Munoz et al, Anaesthesia

2017, 72,233-247

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, Garcıa-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
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Calculating Iron Deficit

2116

Calculating Iron Deficit

1386
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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

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, Garcıa-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

Intravenous Iron Preparations –

Absolute rates of life-threatening ADEs

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

Acute reactions are due to nanoparticles – rate dependent,

Chertow et al  Nephrol Dial Transplant (2006) 21: 378–382 

doi:10.1093/ndt/gfi253
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Relative Risks

Blood Transfusion

• Allergic reaction 1 in 333

• DHTR – 1 in 5400

• Increased risk of Sepsis/ 

SSI

• Poorer cancer survival

• Reduced life expectancy 

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 

Disease
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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.
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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
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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?

Nadir / Critical Hematocrit

Hb 13

CRITICAL HEMATOCRIT BELOW 

WHICH COMPLICATIONS MORE 

LIKELY
TIME DURING SURGERY

Hb

8

Blood Loss
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Nadir / Critical Hematocrit

Hb 13

CRITICAL HEMATOCRIT BELOW 

WHICH COMPLICATIONS MORE 

LIKELY
TIME DURING SURGERY

Hb

8

Blood Loss

Nadir / Critical Hematocrit

Hb 13

CRITICAL HEMATOCRIT BELOW 

WHICH COMPLICATIONS MORE 

LIKELYTIME DURING SURGERY

Hb

8

Blood Loss

Preoperative Hb Optimization 

avoids going below 

critical hematocrit
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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 )

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 IV 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
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Information and  Bag to take home

Patient Video Education Room

Preoperative Information 

What to tell the Surgeons 
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Photo Consents obtained

Summary
1. Enhanced Recovery after Surgery (ERAS) Pathways require 

preoperative assessment and optimization of modifiable risk 
factors

2. In the USA the most important of which are:

• Anemia

• Nutrition

• Glycemic control

• Chronic Opioid use

• Pulmonary 
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