
What You Need to Know About Pain Management 

as the Opioid Overdose Crisis Evolves 

Raymond Dionne, DDS, MS, PhD

Professor of Cell Biology

University of Connecticut School of Medicine

Disclosures

The presenter has consulted for GSK and Rilento Pharma in the past year 

and serves on the Scientific Advisory Board of Charleston Labs

Educational Objectives:   

Upon completion of this webinar, participants will….

• Be able to prevent and manage acute pain with minimal use of opioid-

containing analgesics, 

• Understand that meaningful pain relief from the patient’s perspective does not 

require the risks of exposure to opioids that may precipitate substance abuse 

in vulnerable individuals,

• Recognize the therapeutic advantages, increased risks and appropriate 

dosing for combinations of an NSAID and acetaminophen for the management 

of acute dental pain. 



Source: Centers for Disease Control and Prevention, National Center for Health Statistics. Multiple Cause of Death 1999-

2017 on CDC
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‘The Drug Became His Friend’: Pandemic 

Drives Hike in Opioid Deaths
In the months since the pandemic took hold in the U.S., the opioid epidemic has taken a sharp turn for the worse. More than 40 states have seen increases in overdoses.

Family and friends mourned Jefrey Scott Cameron, who died of an 

accidental overdose earlier this year, in Barre, Vt.



Changing dynamics of the drug overdoses in the US from 1979 to 2016

’ ..the current opioid epidemic may be a more recent manifestation of an 

ongoing longer-term process’

‘Understanding the forces that are holding multiple sub-epidemics 

together…may be important in revealing and effectively dealing with the root 

causes of the epidemic’
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16-fold increase in 

opioid use/abuse 

after a single 

opioid Rx for acute 

pain following oral 

surgery

‘Use of these 

prescriptions may 

be associated with 

an increased risk 

of subsequent 

opioid use and 

abuse.’ 

Early Exposure to Opioids May Trigger an Opioid Use Disorder



Challenges to Improved Pain Management: Little Progress After A 

Century of Analgesic Drug Research  
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The Void in Opioid Research 

The National Institutes of Health’s 

plans to tackle the opioid epidemic 

in the United States can treat only 

the symptoms, not the cause. 

Nature June 2018



Challenges in Pain Management: Wide Variability in Pain and Analgesia 

Across Patients Mitigates ‘One-Size Fits All’  Prescribing

Variability in self-administered

morphine dose for post-general

surgery pain: 1 – 48 mg

mean dose = 13.3 mg

Kim H et al., Pain 2004

Aubrun et al. Anesthesiology 2003; 98:1415

Experimental Pain Clinical Pain (3rd Molar Extraction)



Challenges in Pain Management: Many Other Factors Influence the  

Efficacy of a Drug at the Level of Individual Patients
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Opioid Overdose Epidemic 2020

• Leveling off in national death rate but little sign of improvement 
in some parts of the country: increase in opioid overdose 
deaths in 40 states during pandemic

• Decreased life expectancy in US due to opioid overdoses

• Overall drug overdose mortality has grown exponentially over 
the past 40 years  Jalal et al. Science 2018

• Victims not just those who OD – ‘opioid orphans’

• ‘Economic cost of the opioid crisis: $1 trillion and growing 
faster’  CNBC.com, 2/13/2018

• Drug rehabilitation 15 - 20% recovery

• Overdose rescue in ED with naloxone – 6.5% dead < 1 year

Current Status: Substance abuse is endemic in the US, likely that 
some of your patients are at risk to develop substance abuse or 
experience an overdose, no long-term solution is apparent as 

social determinants and genetics also drive overdoses



1. Modulate the Inflammatory Etiology of Acute Pain

• Nociceptive - transient, protective/prevent further 

tissue damage

• Inflammatory – to protect the injured tissue 

• Neuropathic – peripheral NS damage
• Diabetic neuropathy

• AIDS

• Chemotherapy - induced peripheral neuropathy

• Functional – abnormal processing or function of CNS
• Fibromyalgia 

Steps to Optimize Analgesia, Minimize Side Effects 

and Lower the Risk of Opioid Abuse



Inflammatory

Pain 

Blocked by

NSAIDs

Minimizes

Resulting in Much Less

Produces Little or No

‘Slight’ Pain after 

LA offset, instead of



NSAID Prior to Tissue Injury Suppresses  COX 

Khan AA et al. 

Clin Pharmacol Ther. 2002



1

Need to Balance GI and Cardiovascular  Adverse Effects
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Most commonly prescribed opioid amount is 20 doses 
and a 3-day supply. 
What Happens to These Drugs?

– Used in totality as prescribed 

– Stored “for a rainy day”

– Sold on the street

– Given to friends/family

2. Minimize Diversion of Opioids Contributing to  Drug Abuse

< Half of opioids prescribed for pain after oral surgery were used,  

only 5 patients used all of the prescribed pills (N=28)

Maughan BC et al. Drug and Alcohol Dependence 2016

Extrapolates to millions of pills available for diversion after dental procedures



Individual Variability in Drug Abuse is Heritable 

The addictions are moderately to highly heritable, which is 

paradoxical because these disorders require use … the addictions are 

interrelated and related to other psychiatric diseases by common 

neurobiological pathways, including those that modulate reward, 

behavioral control and the anxiety or stress response. 

Goldman D et al. Nature Reviews/Genetics 2005

Outcome from Short Course of Opioid 

Abuse Associated with Heritability 

‘the dark side of pleasure is 

addiction’

‘brain imaging shows that heroin, 

orgasm and fatty foods all activate 

the same pleasure circuits’



Substance abuse starts in early adolescence



Why Do We Prescribe Vicodin? Moore, Dionne, Cooper, Hersh: JADA July 2016

Established prescribing behaviors

• Efficacy of APAP-opioids established in 1970’s, before NSAIDs introduced

• Improved clinical analgesic research (Cooper & Beaver 1976)

• NSAIDs efficacy and safety >> opioid combinations

Misperception of DEA Scheduling of Opioids

• Schedule 2 drugs have greater abuse potential, not efficacy

Placebo response contribution to analgesic efficacy

• Placebo response is 30-40% for simple extractions 

• Misperception that Rx analgesics are more potent than OTC analgesics

Prescribing for Most Severe Outcome

• Often prescribe to manage the worse case scenario

• May benefit 20% with worse pain, but not needed for the other 80%

Unfounded Expectations of APAP Efficacy

• Maximum dose reduced from 1000 mg to 650 mg

Patient Expectations and Demands

• Not providing an opioid can be perceived as less than optimal treatment

• Need to educate patients that NOT providing an opioid is the best treatment

#3  Prescribe Analgesics Based on Scientific Evidence not Tradition 



‘Approximately 31% of 

the opioids prescribed for 

all age groups were 

associated with 

nonsurgical dental visits… 

suggests there might be 

opportunities to reduce 

opioid prescribing by 

targeting nonsurgical 

dental visit prescribing 

practices.’



*

Dionne RA

J Oral Maxillofac Surg

57:673-678,  1999

Little additive analgesic effect in combination with an NSAID



Use an Atypical Centrally-Acting Analgesics if an 

Opioid is Indicated 

Tramadol  (Ultram®) 
• Moderate-strong analgesic

• Agonist at mu receptors and blocks uptake of NE 
and 5-HT so spinal pain processing is less efficient

• Minimal potential for dependence or abuse

• Minimal potential for respiratory depression

• Effects partially blocked by naloxone

• Metabolized by CYPs (CYP2D6 and others) to 5 
different metabolites
• Desmethyltramadol is 200 times more potent

• Depending on genetics analgesic effects can either 
increase or decrease

FDA states that tramadol is contraindicated < 12 years of age for pain 

Can be prescribed over the phone or electronically per CVS

Not listed in N.C. STOP Act provisions to limit opioids misuse



#4 Use the PAIN Management Paradigm 

 P = Preventive

 A = Anti-inflammatory

Acetaminophen

Anesthetics

 I = Individualize

 N = Narcotics (opioids)

A milligram of prevention is better than a pound of rehabilitation



Rationale for Preventive Strategies

Pre - or  Post - op Anti-inflammatory + / - Opioid

Pain Onset
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Long-acting Local
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5. Use Acetaminophen for Additive Analgesia

•Inhibits Prostaglandin Hydroperoxidase
•Metabolites of acetaminophen act on TRPA1-

receptors in the spinal cord to suppress the 
signal transduction from the superficial layers 
of the dorsal horn, to alleviate pain.

•One metabolite (AM-404)  inhibits Na 
channels and the reuptake of endogenous 
cannabinoids



Acetaminophen COX-2 Inhibition
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OTC Formulation of Ibuprofen plus Acetaminophen 

OTC formulation: 250 mg acetaminophen + 125 mg ibuprofen

Recommended dose: 2 tablets every 8 h, not to exceed 6 tabs in 24 h

Dosing: 500 mg acetaminophen + 250 mg ibuprofen 

Recommended OTC doses of each drug alone:

600-650 mg acetaminophen

400 mg ibuprofen (‘gold standard’)

Criteria for rational analgesic combination:

Effective dose of one drug combined with an effective dose of another drug to  

provide additive analgesia, or

Decrease adverse events by lowering doses of each drug

Clinical Review of FDA Drug Approval Package for Advil Dual Action:

OTC formulation did not differ from 400 mg ibuprofen for pain relief

Adverse events for OTC formulation typical of those for ibuprofen or 

acetaminophen (nausea, vomiting, dizziness, headache) N=1375 subjects

Manufacturer claims that combination should result in fewer adverse effects        

than increasing the dose of either agent alone



Preventive Effects of Postop Pain Control

Immediate Postop. Pain Pain at 48 Hours

Gordon SM et al. 2002



Dual COX-1/COX-2 Suppression 

Minimizes Postoperative Hyperalgesia

Pain at 24 and 48 hrPain Postoperatively



Additive Preemptive Analgesia  for NSAID and Long-
Acting Local Anesthetic

Dionne et al. 1984



Comparison of Conventional Approach to Targeted Strategies

Opioid Combinations Preventive/Additive/Adaptive

Analgesia ++ +++

Adverse Effects +++ +

Abuse Potential +++ 0 (without opioid)

+ (with tramadol)

++ (with oxycodone or hydrocodone)

Overdose Risk ++ 0 (without opioid)

+ (with tramadol)

++ (with oxycodone or hydrocodone)

Relative effects based on well-established pharmacology of drug classes and 

specific agents in Table 1 ranked on a 0 to ++++ ranking

Dionne, Gordon, Moore: Compendium 2016; 37:372-378







How to identify drug seeking behavior?

• Drug being requested: opioids, 

benzodiazepines, methylphenidate, 

dexamphetamine, anabolic steroids, anti-

psychotic drugs

• Asking for a specific drug by name or 

brand name

• Claiming allergy to alternative drugs

• Doctor shopping

• Anger when questioned about 

symptoms such as pain

• Unscheduled clinic visits for refills

• Unauthorized dose escalation

• Claiming to be unable to afford dental 

work needed to manage dental pain

• Multiple visits for the same complaint

• More concerned about the drug than 

medical/dental problem

How can we identify vulnerability for 

developing an SUD prior to Rx?

https://www.gq.com/story/keith-richards-new-album-mick-jagger-interview
https://www.gq.com/story/keith-richards-new-album-mick-jagger-interview


Therapeutic 

Efficacy 

Patient Safety 

& Needs 

Pharmacologic Properties of Drugs

Dose, Route & Rate of Administration 

Training & Experience

Patient Risk Factors

Monitoring

Clinical

Judgment

Adverse Drug Reactions

Drug-Drug Interactions

Inter-Individual Variability

Determinants of Safe, Effective, and Patient-Centered Therapeutics  

NSAIDS, APAP

Preventive Analgesia

Adverse Events

Substance Abuse

Overdose Deaths

‘Meaningful pain relief’ ~ 50% decrease from starting pain  




