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Defining VALUE in healthcare

https://www.pm360online.com/how-do-you-define-value-in-healthcare/
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History of Enhanced Recovery After
Surgery (ERAS)
 Pioneered by general surgeon
Henrik Kehlet, MD, PhD in
Denmark in late 1990s
 “Fast track surgery”
 Identified factors that delay
postoperative recovery
• Pain
• Gut dysfunction
• Immobilization

 Combined a series of
interventions to reduce
perioperative stress and organ
dysfunction
 Enhanced Recovery After
Surgery (ERAS) Study Group
2001
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What is Enhanced Recovery After Surgery?
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Four Principles of ERAS
1. The patient is a partner in their own care (where possible).
2. The patient is in the best possible condition preoperatively.
3. The patient has the best possible evidence-based
management during and after his/her operation that
minimizes surgical and anesthetic harm.
4. The patient experiences the best possible care and
rehabilitation enabling them to return to their normal level of
activity as soon as possible.
This can only be achieved by an interdisciplinary team working
consistently on an iterative process.
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No pathway can take the place of sound clinical judgment.
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ASER Enhanced Recovery
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Implementation Guide

Enhanced Recovery After Surgery
at Pennsylvania Hospital
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Penn Medicine ERAS video

Ali, ZS et al. Clin. Neurol. Neurosurg., 2017
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Preoperative Surgical Education
 Prepare patients for the increasing physical and psychological demands
during and after an operation
 Format: group/individualized education, printed information, audiovisual
presentation, combination
 Data:
•

Reduces fear
–

•

Accelerates functional recovery
–

•

LaMontagne et al., Effects of coping instruction in reducing young adolescents' pain after major spinal surgery. Orthop Nurs. 2003 Nov-Dec;
22(6):398-403

Increases patient satisfaction
–

•

Pulido et al., Patients speak out: development of an evidence-based model for managing orthopaedic postoperative pain.Orthop Nurs. 2010
Mar-Apr; 29(2):92-8.

Improves pain control
–

•

Giraudet-Le Quintrec et al., Positive effect of patient education for hip surgery: a randomized trial. Clin Orthop Relat Res. 2003 Sep; (414):11220.

Decreases staff phone calls
–

•

Vukomanovic et al., The effects of short-term preoperative physical therapy and education on early functional recovery of patients younger
than 70 undergoing total hip arthroplasty. Vojnosanit Pregl. 2008 Apr; 65(4):291-7.

Decreases preoperative anxiety and pain
–

•

Hathaway et al., Effect of preoperative instruction on postoperative outcomes: a meta-analysis. Nurs Res. 1986 Sep-Oct; 35(5):269-75.

Sjoling et al., The impact of preoperative information on state anxiety, postoperative pain and satisfaction with pain
management. Patient Educ Couns. 2003 Oct; 51(2):169-76.

Decreases LOS
–

Devine et al., Effects of psychoeducational care for adult surgical patients: a meta-analysis of 191 studies. Patient Educ Couns. 1992 Apr;
19(2):129-42.

Soroceanu A, et al. Spine 2012.
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“Game Plan Bag” with materials needed for
preoperative ERAS behaviors

Engaged
Recovery at Penn
(ERAP)
is a clinical text messaging and patient
engagement platform to improve
patient compliance to ERAS behaviors,
for better patient outcomes and
reduced readmissions
Patients receive text reminders about the critical
ERAS behaviors
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Surgical Site Education
 Goal: educate patients, caregivers, secondary sites about wound
care in order to help reduce postoperative surgical site infections

 Data:

20

Surgical Site Education: ERAS
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Nutrition
 Most spinal disease occurs in the aging population, which is at an
increased risk of protein-energy malnutrition as a result of
physiologic/anatomic changes, chronic diseases, poor
dietary/psychosocial habits, and habitual use of multiple
medications.

 The magnitude of a surgical procedure directly impacts caloric
and protein requirements.

 Pre-operative malnutrition has been shown to present an
independent risk factor for unplanned re-admission within 30
days after discharge after elective spine surgery and spinal fusion
for degeneration and deformity cases.

Adogwa O, et al. Spine 2016.
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Diabetes management
 >25% of US residents over the age of 65 currently have diabetes
 For patients undergoing spinal surgery, diabetes is associated with higher
rates of:
•

Infection

•

Pseudarthrosis

•

Perioperative complications

•

Longer length of stay (LOS)

•

30-day readmission/reoperation rates

 HbA1c
•

Diabetic spine surgery patients have a negative correlation between their recovery rate
and preoperative HbA1c level
–

•

Kawaguchi Y et al. Surgical outcome of cervical expansive laminoplasty in patients with diabetes mellitus.Spine.2000;25(5)

Preoperative HbA1c significantly higher in patients with surgical site infection with
diabetes
–
–

Guzman et al. Outcomes and complications of diabetes mellitus on patients undergoing degenerative lumbar spine surgery.
Spine, 39 (2014), pp. 1596-1604
Hikata et al. High preoperative hemoglobin A1c is a risk factor for surgical site infection after posterior thoracic and lumbar
spinal instrumentation surgery J Orthop Sci, 19 (2014), pp. 223-228
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Diabetes management: ERAS
 Preoperative HbA1c screen
for diabetics

 Endocrine referral for
glucose > 200mg/dl
 Informed surgical risk
counseling
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Smoking Cessation
 42.1 million cigarette smokers in the United States
 Tobacco addiction predisposes to an increased incidence of postoperative
complications in most surgical disciplines

 Pseudoarthrosis
•

Decrease in systemic bone mineral density

•

Osteoblastic cellular metabolism

•

Local blood flow and angiogenesis

 Increased rates of disc degeneration
•

Smoking decreases the blood flow to the disc tissue

•

Increased rates of recurrent pathologic changes at the operated levels and adjacentlevel disease

 Infection risk
•

Tobacco use reduces tissue oxygenation and blood flow

•

Decreased effectiveness of inflammatory cell function and oxidative bactericidal
mechanisms

•

Inhibition of reparative cell function

Jackson K, et al. Global Spine J 2016.
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Smoking Cessation: ERAS
 Tobacco cessation correlates with improved spine surgery outcomes
•

Improved pain, functional status after surgery, greater return to work, and improved
postoperative satisfaction (Carpenter et al. Repair of a pseudarthrosis of the lumbar spine. A functional outcome study. J
Bone Joint Surg Am. 1996 May; 78(5):712-20)

•

Reduced nonunion rate (Glassman et al. The effect of cigarette smoking and smoking cessation on spinal fusion. Spine
(Phila Pa 1976). 2000 Oct 15; 25(20):2608-15.)

 When to quit and for how long?
•
•
•

No definitive data
Better results in individuals who quit for >6 months after surgery
Preoperative smoking cessation for 4 weeks is associated with a decreased risk of
infection, perioperative respiratory, and wound complications
–
–
–

•

Sorensen et al. Wound healing and infection in surgery: the pathophysiological impact of smoking, smoking cessation, and nicotine
replacement therapy: a systematic review. Ann Surg. 2012 Jun; 255(6):1069-79.
Kuri et al. Determination of the duration of preoperative smoking cessation to improve wound healing after head and neck surgery.
Anesthesiology. 2005 May; 102(5):892-6.
Wong et al. Short-term preoperative smoking cessation and postoperative complications: a systematic review and meta-analysis. Can J
Anaesth. 2012 Mar; 59(3):268-79.

Glassman et al: <10% of patients who smoked up until the day of surgery were able to stop
postoperatively (Glassman et al. The effect of cigarette smoking and smoking cessation on spinal fusion. Spine (Phila Pa 1976). 2000
Oct 15; 25(20):2608-15.)

 Value of time invested in tobacco cessation?
•

Patients preparing for elective spine procedures may quit at higher rates than the general
smoking population (Glassman et al. The effect of cigarette smoking and smoking cessation on spinal fusion. Spine (Phila
Pa 1976). 2000 Oct 15; 25(20):2608-15.)

–
–

63.8% of smokers quit for at least 1-6 months and 40.4% quit for at least 6 months after
spine surgery
90% of this population did not need the aid of nicotine-containing gums or patches or
other medications

 Spine surgery patients are more likely to quit if counseled appropriately
preoperatively
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Narcotic/Alcohol use
 Opioid analgesics have become some of the most frequently
prescribed medications in the world
• Nearly 100% of the total hydrocodone and 83% of oxycodone are
consumed in the United States

 Correlations between preoperative opioid use and clinical
outcomes in spine surgery patients consistently report opioid
use as a negative predictor of outcomes
•

Lawrence et al. Preoperative narcotic use as a predictor of clinical outcome: results following anterior cervical arthrodesis.
Spine (Phila Pa 1976) 33:2074–2078, 2008

•

Lee D et al. Preoperative opioid use as a predictor of adverse postoperative self-reported outcomes in patients undergoing
spine surgery. J Bone Joint Surg Am 96:e89, 2014

•

Webster BS et al. Relationship between early opioid prescribing for acute occupational low back pain and disability
duration, medical costs, subsequent surgery and late opioid use. Spine (Phila Pa 1976) 32:2127–2132, 2007

Soroceanu A, et al. Spine 2012.

31

Preop
Surgical Education &
Expectation Management

Periop
Metabolism
Management

Surgical Site Education
Nutrition Optimization

Surgery Checklist
Smoking Cessation

Obstructive sleep apnea
Discharge planning

Clinical team
communication

Multimodal
Analgesia

Diabetes Management

Narcotic/Alcohol use

Postop

Wound care
Management

Early Mobilization
Wound care
Management

Post acute care
resource utilization
32

Obstructive sleep apnea and spine surgery
 Prevalence of moderate to severe OSA is increasing: 10%-20%
• up to 80% of patients remain undiagnosed

 Increased rates of postoperative complications (up to 50% higher
complication rates)
• increased risk of unplanned admission to the intensive care unit

 Overnight polysomnography remains the gold standard for the
diagnosis of OSA
• home sleep testing has also been introduced as a validated modality to
diagnosis OSA

 The use of a validated and quick screening tool may be beneficial in
the preoperative setting

Stundner et al. Bone Joint J. 2014.
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OSA and spine surgery: ERAS
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Preoperative discharge planning
 Health care providers recommend discharge to home, a skilled
nursing facility (SNF), or an acute rehabilitation facility on a
subjective basis early in the post-operative period
 The Risk Assessment and Prediction Tool (RAPT) is a valid and
reliable method of predicting discharge destinations
 RAPT helps patients and hospitals plan for post-operative
management
• Application to spinal surgery (Slover et al. The use of the Risk Assessment and Prediction Tool
in surgical patients in a bundled payment program. Int J Surg 38:119-122, 2016)

• >9 highly correlated with discharge to home with services
• <3 highly correlated with discharge to a rehab
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Metabolism management
 Clear liquids and gastric secretions move rapidly out of the stomach
•

50% emptying time of H2O ~12 minutes

 Gastric residual volume ~25 mL in patients fasted overnight prior to surgery = patients who drink clear
liquids up to two hours before surgery
 There is no evidence that restriction of the volume of clear liquids is beneficial
•

avoids symptoms of dehydration, hypoglycemia, caffeine withdrawal

 Carbohydrate loading
•
•

(1) fasting depletes energy reserves before surgical stress onset, whereas carbohydrate loading allows maximal
glycogen storage and a metabolically “fed” state at the start of surgery
(2) insulin resistance is attenuated, and thus insulin’s anabolic actions preserved

 Patients who drink carbohydrate-rich clear liquids until two hours prior to anesthesia may have less thirst,
hunger, and anxiety (Hausel et al. A carbohydrate-rich drink reduces preoperative discomfort in elective surgery patients. Anesth Analg 2001; 93:1344.)
•

effect on thirst may only last 60 minutes

 Preoperative carbohydrate loading may be safely administered in type 2 diabetes (Gustaffson UO et al. Pre-operative
carbohydrate loading may be used in type 2 diabetes patients. Acta Anaesthesiol Scand 2008;52:946–51.)

•

“Patients with gastroparesis may benefit from a longer duration of fasting on a case by case basis”

 Evidence to support carbohydrate-rich drinks is still limited
•

“Preoperative carbohydrate treatment was associated with a small reduction in length of hospital stay when compared
with placebo or fasting in adult patients undergoing elective surgery. It was found that preoperative carbohydrate
treatment did not increase or decrease postoperative complication rates when compared with placebo or fasting. Lack
of adequate blinding in many studies may have contributed to observed treatment effects for these subjective
outcomes, which are subject to possible biases.”
Brady M et al. Preoperative fasting for adults to prevent perioperative complications. Cochrane Database Syst Rev 2003
Smith MD et al. Preoperative carbohydrate treatment for enhancing recovery after elective surgery. Cochrane Database Syst Rev 2014

38

Metabolism management: ERAS
 American Society of
Anesthesiologists (ASA)
guidelines recommend
fasting for at least two hours
from clear liquids prior to
elective surgery

 Patients are instructed to
drink one 20 oz. bottle of nonred Gatorade or Powerade
the night before surgery and
another 20oz. two hours prior
to arrival time
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Multimodal Analgesia
 Synergistic actions of nonopioid agents are maximized in
postoperative pain management to improve pain control,
reduce opioid consumption, and reduce adverse effects of any
one particular agent.
 Patients undergoing preemptive analgesia exhibit
improvement in immediate post-operative pain, usual activity,
depression/anxiety, and self-care at 2 weeks post-operatively

Optimize
Patient
Comfort

Fewest Side
Effects

Fastest
Functional
Recovery

Lee BH et al. Pain Physician 2013.
41

42
Kurd et al. J Am Acad Orthop Surg 2017.

Neurosurgery ERAS Pain Management Protocol
Preop
Clinic

Education

Preop
Holding

PACU and
Postop
Floor

Intraop

Home

• Set realistic expectations and provide patient education about achieving
optimal analgesia
Gabapentin

IV/Oral
Analgesia

NSAIDs
Opioids
Acetaminophen

Local
Anesthetic

Bupivacaine
Dexamethasone

Other
Adjuncts

Rescue
Analgesia

Muscle relaxers
IV Opioids
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Neurosurgery ERAS Multimodal Pain Management
 Reduction of routine use of IV patient controlled analgesia use
•
•

Greater patient satisfaction with PCA
Higher consumptions of opioids with little benefit in analgesia (Hudcova J et al. Patient
controlled analgesia versus conventional opioid analgesia for postoperative pain (review). The Cochrane
Collaboration, 2006)

•

Human PCA programming errors

 Gabapentin 600mg x 1 in preoperative holding area (Pandey CK et al. Evaluation of the
optimal preemptive dose of gabapentin for postoperative pain relief after lumbar diskectomy: a randomized,
double-blind, placebo-controlled study. J Neurosurg Anesthesiol 2005; 17:65.)

 Acetaminophen 975mg PO q6h (hold for liver disease) (McDaid C et al. Paracetamol
and selective and non-selective non-steroidal anti-inflammatory drugs (NSAIDs) for the reduction of morphinerelated side effects after major surgery: a systematic review. Health Technol Assess 2010; 14:1)

 Opioids
•
•

IV: Morphine 1-2 mg q2h PRN/Hydromorphone 0.2-0.4 mg PRN until POD 1
Oxycodone 5-10 mg q4h PRN/Hydromorphone 2-4 mg q4h PRN

 NSAIDs
•

Ketorolac 15mg IV q6h PRN - hold for patients with impaired renal function or fusion
patients unless approved by surgeon

 Muscle relaxants
•
•

Diazepam 5mg PO q8h PRN/
Cyclobenzaprine 10mg PO q8h PRN

*Individualized pain management
protocol for chronic users*
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Safe Spine Surgery Checklist
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Early mobilization in spine surgery
 Prehab + rehab?
• Nielsen et al. 2010
• Randomized design
• 60 patients undergoing
elective spinal
procedures for
degenerative disease
– 28 prehab+rehab
– 32 standard of care
• Better postop
mobilization, shorter
LOS (5 vs. 7),
postoperative
satisfaction
• No changes in
postoperative
complications, adverse
events, and low back
radiating pain
Nielsen PR et al. Prehabilitation and early rehabilitation after spinal surgery:
48
Randomized clinical trial. Clin Rehabil. 2010. 24: 137-48

ERAS early mobilization protocol
 OOB within six hours post-operatively
 Ambulate 3-5 times daily beginning POD 1 unless bedrest
restrictions
 All meals are encouraged out of bed in a chair
 Avoiding the use of Foley catheters
• Foley catheter only in the setting of expected operative time >2 hours
with plan for removal immediately following surgery
• Indwelling foley for all patients with
bedrest precautions due to spinal fluid leak,
>3 levels of thoracic or lumbar fusion,
or other medical or urologic necessity
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Surgical Site Education: ERAS

 POD 1 dressing removal
 Chlorhexidine bath daily beginning POD 1

 Wound wash daily beginning POD 1
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Clinical team communication post-discharge
 Goal: provide patient with a safe transition, reduce health care
expenditures associated with readmissions

 Heterogeneity
• Types of interventions
• Patient populations
• Outcomes

 Most effective interventions were those that were complex,
multifaceted, and supported patients’ capacity for self-care (Leppin AL
et al. Preventing 30-day hospital readmissions: a systematic review and meta-analysis of
randomized trials. JAMA Intern Med 2014; 174:1095)
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Surgical Site Education: ERAS
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Post acute care resource utilization
 “The hospital must not specify or otherwise limit the qualified
providers that are available to the patient”

 Informed decision making in post-acute care
• Home care
• Skilled nursing facilities
• Inpatient Rehabilitation Centers

57

ERAS Post acute care resource utilization
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Enhanced Recovery After
NEUROSurgery:
Pilot Outcomes
at Pennsylvania Hospital

Pilot Neurosurgery ERAS Study:
Elective Spine and Peripheral Nerve Surgery
 Novel Enhanced Recovery After Surgery (ERAS)
protocol developed and implemented at Pennsylvania
Hospital (PAH)
 Prospective enrollment of 201 ERAS patients (April –
June 2017)

 PAH Historical Control N=74 (Sept-Dec 2016)
• Traditional surgical care at the discretion of the attending neurosurgeon in
a non-standardized fashion, including routine post-operative pain
management with patient-controlled analgesia (PCA) from POD 0-1

Ali ZS et al. J Neurosurg Spine, 2019
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Pilot Neurosurgery ERAS Study:
Elective Spine and Peripheral Nerve Surgery
 Inclusion criteria:
•

clinical history and diagnostic imaging supporting the need for elective spine or peripheral
nerve surgery, age over 18 years, the ability to understand and actively participate in the
program as deemed by the attending neurosurgeon

 Exclusion criteria:
•

contraindications to elective spine or peripheral nerve surgery, diagnosis of liver disease,
and pregnancy

 Primary outcomes
•

opioid and non-opioid consumption on POD 1, need for opioid use at one month postoperatively, and patient-reported pain scores

 Secondary outcomes
•

length of stay (days), need for ICU admission, discharge status, re-admission within 30
days, and re-admission within 90 days

 Statistics
•
•

Independent two-sample t-tests for continuous variables and Fisher’s exact test for
categorical variables
All data for the study were collected and analyzed by independent observers in
collaboration with a biostatistician

Ali ZS et al. J Neurosurg Spine, 2019
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Baseline Patient Demographics
PAH
Control
(n=74)

ERAS
(n=201)

pvalue

Age (years)

μ=63.0
(σ=11.3)

μ=60.5
(σ=14.5)

0.132

BMI [n=74/200]

μ=30.2
(σ=5.6)

μ=29.7
(σ=5.4)

0.531

If any missing: [n= for PAH Control /
ERAS]

Males
History of prior spinal surgery

Use of preop narcotics
History of Sleep apnea
[n=74/199]

Former
No
Diabetes (total)
COPD (total)

ERAS
(n=201)

pvalue
P>0.05

42 (56.8%) 106 (52.7%)

0.590

[1] Laminectomy /
Discectomy /
Foraminotomy

28 (37.8%)

68 (34.0%)

0.570

[2] Thoracolumbosacral
fusion

19 (25.7%)

47 (23.4%)

0.750

13 (17.6%)

31 (15.6%)

0.710

<4 levels

4+ levels

31 (41.9%) 91 (46.0%)

12 (16.2%)
3 (4.1%)

47
(23.7%)
4 (2.0%)

5 (6.8%)

17 (8.6%)

11 (14.9%)

10 (5.1%)

5 (6.8%)
2 (2.7%)
3 (4.1%)
0 (0.0%)
7 (9.5%)

12 (6.1%)
9 (4.5%)
3 (1.5%)
0 (0.0%)
17 (8.6%)

[3] Cervicothoracic lami
with or without fusion

Smoking Status [n=74/200]
Yes (current)

Procedures

PAH
Control
(n=74)

11 (14.9%)

20 (10.0%)

30 (40.5%)

77 (38.5%)

<4 levels
0.420

4+ levels

33 (44.6%) 103 (51.5%)
16 (21.6%)

32 (15.9%)

0.290

4 (5.4%)

9 (4.5%)

0.750

[3] ACDF
Total
Single level
2 level
3 level
[4] Other

Ali ZS et al. J Neurosurg Spine, 2019
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Opioid and non-opioid use
Control (n=74)

ERAS (n=201)

p-value

1 (0.5%)

<0.0010

78 (39%)

0.0410

Acetaminophen 62 (83.8%)

182 (90.5%)

0.130

Dexamethasone 12 (16.2%)

27 (13.4%)

0.560

Tramadol 2 (2.7%)

27 (13.4%)

0.0080

Ketorolac 8 (10.8%)

48 (23.9%)

0.0180

33 (44.6%)

105 (52.2%)

0.280

Valium 45 (60.8%)

119 (59.2%)

0.890

Gabapentin 17 (23.0%)

162 (80.6%)

<0.0010

3+ non-opioid agents 31 (41.9%)

149 (74.1%)

<0.0010

4+ non-opioid agents 15 (20.3%)

98 (48.8%)

<0.0010

Opioid medications
PCA use 40 (54.1%)
Narcotic use 39 (53%)
post-op (1 month)
Non-opioid medications

Flexeril
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Maximum pain scores
Control (n=74) ERAS (n=201) p-value

POD0 [n=73/199]

μ=6.3 (σ=2.7)

μ=6.6 (σ=2.9)

0.451

POD1 [n=65/181]

μ=7.6 (σ=2.4)

μ=7.5 (σ=2.3)

0.791

POD2 [n=52/139]

μ=7.6 (σ=1.9)

μ=7.1 (σ=2.4)

0.141

POD3 [n=33/78]

μ=6.5 (σ=2.6)

μ=6.9 (σ=2.4)

0.421

Ali ZS et al. J Neurosurg Spine, 2019

66

Resource allocation
Control
(n=74)

ERAS
(n=201)

p-value

μ=3.6 (σ=2.4)

0.371

ICU admission 11 (14.9%)

25 (12.4%)

0.690

Complications 12 (16.2%)

22 (10.9%)

0.300

Re-admission 5 (6.8%)
within 30 days
Re-admission 6 (8.1%)
within 90 days

12 (6.0%)

0.780

14 (7.0%)

0.790

Overall hospital length μ=4.0 (σ=3.2)
of stay (days)
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Conclusions
 ERAS engages each aspect of the patient’s surgical journey in order
to improve outcomes in a multi-disciplinary, multi-modal approach
 In the elective spinal and peripheral nerve surgical patient, ERAS is
feasible and necessary
 The present study has shown that our ERAS protocol, and, in
particular, our ERAS pain management protocol has the potential to
safely reduce opioid use both in the peri-operative period as well as
at one month after surgery
 ERAS patients demonstrated a trend towards reduced hospital
length of stay, which may be more apparent with a larger cohort
analysis
 Re-admission rates at 30 and 90 days were not found to be
significantly different, though these conclusions may also be limited
due to the small sample size.
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Limitations
 Moderate sample size
 Historical control group
 Retrospective data analysis, Randomization and blinding not
performed
 Data collection is limited to the information provided in medical
records

 Minor protocol deviation not well documented and difficult to
assess
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Outline
 What is ERAS?
• History
• Literature

 ERAS elements
• Data
• Interventions

 Pilot Data & Outcomes
 Future Directions
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Enhanced Recovery After Neurosurgery: v2.0?

Preop
Surgical Education &
Expectation Management

Periop
Metabolism
Management

Surgical Site Education
Nutrition Optimization

Surgery Checklist
Smoking Cessation

Obstructive sleep apnea
Discharge planning

Clinical team
communication

Multimodal
Analgesia

Diabetes Management

Narcotic/Alcohol use

Postop

Wound care
Management

Early Mobilization
Wound care
Management

Post acute care
resource utilization
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Neurosurgery ERAS Next Steps
 Randomized Clinical Trial
 Patient reported outcomes and satisfaction review
 Cost effectiveness analysis

 Long term data
• Opioid use

 Documentation barriers
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ERAS:
An iterative process of
Quality Improvement,
From Bench to Bedside and BEYOND

IMPROVEMENT

Standardize

Standardize

Standardize

“This is the way we do it.”

TIME

Clifford Ko, MD; ACS Director of NSIQP 73
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