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Target Audience
This program is designed for an 
international audience of general 
anesthesiologists, pharmacological 
anesthesiologists, technology 
anesthesiologists and specialty physicians.

Learning Objectives:
The overall purpose of this activity is to 
enable the learner to:
1.	 Understand how to optimize 

perioperative pain management to 
reduce chronic opioid use and prevent 
or treat hypoventilation, including 
potential future approaches.

2.	 Comprehend general anesthesia’s long-
term impact on cognitive function and 
be prepared to discuss this risk with 
patients.

3.	 Appreciate how to improve 
reproducibility in biomedical research.

Practice Gaps:
•	Opioid use disorder has been 

identified as a national epidemic. 
Anesthesiologists’ perioperative 
management may influence long-term 
opioid use by patients.

•	Reducing the health and societal 
consequences of opioid use requires 

identification of effective alternative 
approaches to pain management.

•	Opioids and other anesthetic drugs 
impair respiration through several 
mechanisms, putting patients at risk for 
hypoxia and irreversible organ damage.

•	An alarmingly high fraction of 
biomedical research study results cannot 
be replicated.

•	General anesthetic drugs may produce 
long-term cognitive effects on very 
young or old patients.

Accreditation Statement: 
This activity has been planned and 
implemented in accordance with 
the accreditation requirements and 
policies of the Accreditation Council 
for Continuing Medical Education 
(ACCME) through the joint providership 
of Amedco and the International Society 
of Anaesthetic Pharmacology (ISAP). 
Amedco is accredited by the ACCME to 
provide continuing medical education for 
physicians.
Credit Designation Statement:
Amedco designates this live activity for a 
maximum of 6.75 AMA PRA Category 1 
CreditsTM. Physicians should claim only the 
credit commensurate with the extent of 
their participation in the activity.

IMPORTANT! 
The online certificate site will be available 
from October 21st to November 21st. 
After that date, the site will be removed 
and certificates will no longer be 
available. If you need a CME certificate, 
you must complete the evaluation and 
certificate process prior to that date; 
otherwise you will forfeit your credit for 
the course.

To get your certificate, just go to  
ISAP.cmecertificateonline.com.
1.	Go to ISAP.cmecertificateonline.com.
2.	Click on the “26th Annual Meeting” link. 

On the site, you will be asked to evaluate 
various aspects of the program. You may 
then print your certificate.

Please address any questions about the  
process to: Certificate@AmedcoEmail.com.

Mission Statement

Accreditation Information

Continuing Medical Education (CME) Certificate
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Northwestern University 
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Chicago, IL USA
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Massachusetts General 
Hospital
Boston, MA USA
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Stanford University
Stanford, CA USA
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Massachusetts General 
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Boston, MA USA

Deborah J. Culley, MD
Brigham and Women’s 
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Albert Dahan, MD, PhD
Leiden University Medical 
Center
Leiden, Netherlands
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The International Society for Anaesthetic Pharmacology (ISAP) is a nonprofit 
organization with an international membership, which is dedicated to teaching and 
research about clinical pharmacology in anesthesia, with particular reference to 
anesthetic drugs.
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07:00 – 08:00 	 Breakfast (Sponsored) & Registration

08:00 – 08:10 	 Welcome 
	 ISAP President, Mohamed Naguib, MD

08:10 – 08:15 	 Introduction to the Program 
	 Michael J. Avram, PhD and Stuart A.  
	 Forman, MD, PhD

08:15 – 09:00 	 Session 1 – The Opioid Epidemic 

08:15 – 08:35 	 Opioid Analgesics – The Good, The  
	 Bad, and The Ugly 
	 Jianren Mao, MD, PhD 

08:35 – 08:55 	 Perioperative Pain Management of  
	 Opioid-Tolerant Patients 
	 Padma Gulur, MD

09:00 – 09:30 	 Break

09:30 – 10:30  	 Session 2 – Respiratory Stimulants to  
	 Treat Anesthetic-induced  
	 or Opioid-induced Hypoventilation

09:30 – 10:00 	 Mechanisms of Drug-Induced  
	 Respiratory Depression 
	 Albert Dahan, MD, PhD

10:00 – 10:30 	 Developing Drugs to Treat Respiratory  
	 Depression - Translational Studies 
	 Joseph Cotten, MD, PhD

10:30 – 11:30  	 Session 3 – New Pharmacological  
	 Approaches to Post-op and  
	 Chronic Pain

10:30 – 11:00 	 Novel Opiod Agonists  
	 Tong J. Gan, MD, MHS, FRCA

11:00 – 11:30 	 RELIEPH as Potential Pain  
	 Modulatory Therapy  
	 Yan Xu, PhD

11:30 – 12:45 	 Lunch, Business Meeting & Poster  
	 Session

12:45 – 13:45 	 Moderated Poster Discussion

13:45 – 14:45 	 Session 4 –  Problems with Preclinical  
	 Research – Models, Design,  
	 Analysis, and Interpretation

13:45 – 14:15 	 Animal Models and Translational  
	 Pain Research 
	 David J. Clark, MD, PhD

14:15 – 14:45 	 Statistical Problems with Preclinical  
	 Research and How to Fix Them 
	 Timothy T. Houle, PhD (MGH)

14:45 – 15:15  	 Break

15:15 – 16:15 	 Session 5 – Neurotoxicity at Extremes  
	 of Age

15:15 - 15:45 	 The Use of General Anesthetics and  
	 Sedation Drugs in Young  
	 Children and Pregnant Women 
	 Andrew Davidson, MBBS, MD, FANZCA

15:45 - 16:15 	 POCD: What is it and Do the  
	 Anesthetics Play a Role   
	 Deborah J. Culley, MD 

16:15 – 16:55 	 Keynote Speaker & Lifetime  
	 Achievement Award Winner:  
	 Evan D. Kharasch, MD, PhD

16:55 – 17:00	 Closing Remarks

17:00 – 18:00	 President’s Reception

26th Annual Meeting Agenda

Participant Notification
All people with control of the CME content for this activity 
(e.g., faculty/speakers, planners, abstract reviewers, 
moderators, authors, co-authors and administrative staff 
participating) disclosed their financial relationships to 
Amedco as shown in the list below, which also indicates the 
resolution, if applicable.

We acknowledge the potential presence of limitations 
on information, including, but not limited to: data that 
represents ongoing research; interim analysis; preliminary 
data; unsupported opinion; or approaches to care that, 
while supported by some research studies, do not represent 
the only opinion or approach to care supported by research.

Save the Date
27th Annual  

Meeting 
Friday,  

October 12, 2018
San Francisco, CA
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Novel Opioid Paradigms: Long-Duration Opioid for Same-Day Outpatient Surgery 
 
Authors: Helga Komen, Jane Blood, L Michael Brunt1, Evan D Kharasch 
Department of Anesthesiology, Washington University School of Medicine, Saint Louis, MO 
1 Department of Surgery, Washington University School of Medicine, Saint Louis, MO 

Background: More than 50 million Americans undergo outpatient surgery annually. Many 
report inadequate postoperative analgesia, and chronic postsurgical pain. Another problem is 
the reservoir of unused postoperative opioids due to overprescription.  Typically, short-duration 
opioids are used for outpatient surgery.  For inpatient surgery a single intraoperative dose of a 
long-duration opioid (i.e. methadone) produces better analgesia than repeated doses of short-
duration opioids.  However, the clinical effectiveness of long-duration opioids like methadone in 
outpatient surgery is not known.  This investigation tested the hypothesis that in outpatient 
surgery intraoperative methadone compared with conventional short-duration opioids reduces 
postoperative opioid consumption and pain, with similar or diminished side effects. 

Methods:  Patients undergoing same day discharge surgical procedures (e.g. laparoscopic 
cholecystectomy) (n=60) were randomized 2:1 to receive either single-dose IV methadone at 
anesthesia induction (0.1 mg/kg or 0.15 mg/kg, ideal body weight) or short-duration opioid 
(controls: hydromorphone, fentanyl at practitioners’ discretion) in a dose-escalation protocol. 
Intraoperative and postoperative opioid consumption (until discharge) was recorded and 
expressed in morphine equivalents. Patient pain intensity (at rest, with coughing, with activity) 
and sedation were assessed at 15, 30, 45 min, 1, 2, 3, 4 h after admission in the PACU and at 
discharge. Opioid side effects (Opioid-Related Symptom Distress Scale, ORSDS) and 
ventilatory depression (respiratory rate, oxygen saturation, re-intubation) were also assessed. 
After discharge, patients were given home diaries where they recorded daily pain, opioid use, 
and side effects, until postoperative day 30.  
 
Results: Intraoperative methadone doses (mean ± SD) were 6 ± 1 mg (0.1 mg/kg) and 9 ± 1 
mg (0.15 mg/kg).  Average intraoperative total nonmethadone short-duration opioid use 
(morphine equivalents) was 25.5, 1.3 and 0.16 mg respectively (n=21, 18, 21) in control, 
0.1mg/kg methadone and 0.15mg/kg methadone groups.  Patients receiving a single 0.15 
mg/kg methadone dose required significantly less opioid vs controls in the PACU (2 ± 3 vs 8±7 
mg) and postoperatively during hospital stay (4 ± 4 vs 9±7 mg).  Patients receiving 
intraoperative methadone (0.15 mg/kg) used less take-home opioids (total 30d IV morphine 
equivalents were 22± 2 mg after 0.15 mg/kg methadone vs 30 ± 1 mg in controls), and stopped 
taking opioids earlier.  Patients receiving 0.15 mg/kg intraop methadone had lower pain scores 
on arrival in PACU compared to controls (numerical rating scale 3 ± 1 vs 5 ± 1.2).  Pain scores 
at rest in the 30 day postoperative period were lower in patients receiving 0.15 mg/kg intraop 
methadone compared to controls (summed numerical rating scores were 10 ± 2 vs 23 ± 3 ).  
Sedation and adverse events were similar in patients receiving methadone and short-duration 
opioids intraoperatively.   

Conclusion: A single intraoperative methadone dose (0.15 mg/kg ideal body weight) decreased 
intraoperative and postoperative opioid requirements and provided better analgesia, with similar 
side effects compared to patients receiving short-duration opioids intraoperatively.  
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Fig. 3. Paclitaxel induced microglia polarization that was modulated by MDA7. (A) 
Increased expression of IL-6 (M1 marker) in microglia was observed in dorsal 
horn in rats treated with paclitaxel, which was attenuated by MDA7. (B) The 
increased immunosignal of IL-6 (M1 marker) in the microglia in the dorsal horn was 
attenuated by MDA7. (C) Treatment with MDA7 also increased the expression of IL-10 
(M2 marker) in the dorsal horn of rats injected with paclitaxel (n = 6-7 per group). 
***P<0.001. Scale Bar = 50µm. 

 

 
Fig. 4. Paclitaxel increased the expression of P2X4 in the microglia (A, n = 5) in 
the dorsal horn, which was attenuated by MDA7. (B) Immunoblotting study also 
found an increased P2X4 in dorsal horn, which was decreased by MDA7 (n = 6-7). 
Scale bar = 100 µm. *, P<0.05; **, P<0.01, ***, P<0.001. 
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Fig. 5. Paclitaxel increased the expression of CaMKII (A), p-CREB (B), DFosB (C) 
and BDNF (D) in the dorsal horn in rats, which was attenuated by MDA7. **, 
P<0.01, n = 6-7 per group. 

 

 
Fig. 6. Paclitaxel significantly increased the expression of glutamate receptor 
subunits NR2B (A) and GluR1 (B), and decreased expression of anion transporter 
KCC2 (C) in the dorsal horn in rats, which was reversed by MDA7. **, P<0.01, n = 
6-7 per group. 
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Reduction of Astrocytic Glutamate Transporter Contributes to Amyloid-Induced 
Microglial Pruning of Synapses 

Authors: Jiang Wu, Mark Hocevar, Joseph F. Foss, Bihua Bie, Mohamed Naguib 
Introduction: Astrocytes are the most abundant and heterogeneous type of glial cells in 
the brain. To determine how dysfunctional astrocyte glutamate transporters contribute to 
microglial pruning of glutamatergic synapses and memory deficiency induced by 
amyloid fibrils, we tested the hypothesis that amyloid fibrils impair astrocyte glutamate 
transporters, thus leading to an abnormal accumulation of extrasynaptic glutamate, 
which in turn contributes to microglial pruning of glutamatergic synapses and memory 
deficiency in the rodent models of Alzheimer’s disease (AD).  
Method: Aβ1-40 fibrils were microinjected bilaterally into hippocampal CA1 areas in rats. 
In another cohorts, DL-threo-beta-benzyloxyaspartate (DL-TBOA), a specific inhibitor of 
glutamate transporter 1 (GLT1), or ceftriaxone (used to enhance GLT1 function) were 
also microinjected into hippocampal CA1 areas. Immunostaining and immunoblotting 
were performed to detect the expression of GLT1 in astrocytes. Complement C1q 
production and microglial pruning of glutamatergic synapses were assessed by 3D 
immunofluorescence imaging. Morris water maze test was performed to evaluate the 
cognitive function. 
Results: We first noted a significant GLT1 reduction in the hippocampal astrocytes in 
rats injected with amyloid fibrils, indicating dysfunctional glutamate uptake (Fig. 1). 
Microinjection of ceftriaxone significantly attenuated C1q expression and endocytosis of 
vGluT1 within microglia, and improved behavioral performance in the modeled rats (Fig. 
2). These results suggested that upregulation of GluT1 expression restored the synaptic 
microglial pruning and cognition impaired by amyloid fibrils. Meanwhile, in naïve rats, 
microinjection of 10 nmol of DL-TBOA substantially increased C1q expression, 
increased localization of vGluT1 within microglia, and impaired performance in the 
Morris water maze (Fig. 3). This suggests that dysfunctional GluT1, which likely leads to 
extracellular accumulation of glutamate, contributes to C1q-mediated microglial pruning 
of synapses and cognitive deficits induced by amyloid fibrils. 
Conclusion: The present study demonstrates that reduction of astrocytic GLT1 
contributes to C1q production and microglial pruning of glutamatergic synapses, 
hippocampal synaptic dysfunction and memory deficit in the rodent AD model. Our data 
highlight new aspects in our understanding of the pathogenesis of AD, and provides 
new approaches for identification and development of novel therapeutic targets for AD. 
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Fig. 1. Enhancement of astrocytic GLT1 function attenuated the C1q-mediated 
microglial pruning of synapses. Significantly decreased expression of GLT1 was 
observed in hippocampal CA1 in the modeled rats (a, n = 7), which was recovered by 
microinjection of ceftriaxone (0.1 mg×7 days, b, n=7); (c) Ceftriaxone also decreased 
the hippocampal C1q expression in astrocytes (c, n = 6-7). The solid arrow indicated the 
internalization of vGluT1 within the microglia (Iba1), and the open arrow showed the 
overlay, not the internalization, of the immunosignals of Iba1 and vGluT1. **P<0.01; 
***P<0.001. Data represent mean ± s.e.m 
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methadone respectively. Peak plasma R- and S methadone was respectively 99 ± 37 
and 129 ± 44 ng/ml in patients given 0.3 mg/kg methadone. Preliminary analysis of 
adverse events (e.g. respiratory depression, excessive sedation, decreased oxygen 
saturation, reintubation, or altered mental status) suggest similar frequencies of these 
events between the three groups. 
 
Conclusions: The use of a single dose of intraoperative methadone is associated with 
a significant decrease in overall opioid consumption without a change in average daily 
pain scores following posterior spinal fusion surgery in adolescents. Retrospective 
examination of this study and our previous study suggest the unexpected sedation seen 
with the 0.4 mg/kg methadone dose may be due to the institution of a post-operative 
pain treatment protocol that includes gabapentin and methocarbamol. 



47

Back to Table of Contents

 
 
Figure Legend: a) Total hospital stay opioid consumption in IV morphine equivalents; 
b) PACU, 8, 10, 12 hours postoperative, and average daily pain scores; c) and d) R- 
and S-methadone pharmacokinetics over 96 hours with 0 to 12 hours post IV bolus 
dosing presented as insets.  

A	 B

C	 D	




