
Opioid Use
Misuse

Abuse

Steven Boggs, MD, MBA, FASA
Professor and Interim Chair
Department of Anesthesiology
UTHSC



Lecture 
Objectives:

• History of opioid use
• Magnitude of the current 

opioid epidemic in the US
• Evolutionary 

understanding of “why” 
opioids are so enthralling
• What we can do as 

providers to minimize the 
risk of misuse and abuse in 
our patients
• Regulatory issues
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Early History of Opiates
1200 BC
Homer called papaver somniferum a “wondrous 
substance.”  Those who consume it do not shed a tear all 
day long, even if their mother or father dies, even if a 
brother or beloved son is killed before their own eyes.
3400 BC – 300 AD
The Mesopotamians, the Sumerians, the Assyrians and 
then the Egyptians used the opium poppy
460 BC
The Greek, Hippocrates, used for internal diseases and 
diseases of women.
330 BC
The Macedonian, Alexander the Great, spread opium 
through Europe, Persia and India.
220 AD
The Chinese surgeon Hua To of the Three Kingdoms used 
opium with Cannabis for patients before major surgery.
1527 AD
Paracelsus (Swiss) developed tincture of opium, which he 
called laudanum, from the Latin verb, “to praise.”

1680 
Thomas Sydenham (British) introduced Sydenham’s 
Laudanum, containing opium, sherry and herbs.
1700- 1900
Chinese had rampant opium addiction.  The British and 
French forced continued opium trade on the Chinese to 
maintain their balance of trade, including two opium wars.  
1772
Thomas Jefferson plants poppies at Monticello
1806
Friedrich Sertürner isolates morphine from opium.  He 
names it after the Greek God of dreams, Morpheus. 
1800-1850
Coleridge, Byron, Shelly, Keats, Baudelaire and Walter 
Scott and other Romantic poets struggled with opium 
addiction
1821
Thomas De Quincey published, “Confessions of an English 
Opium Eater.”
1853
Hypodermic needle invented.



Synthetics Emerge, as does Regulation
1875-1900
>200,000 Americans addicted to opioids after the Civil War, 

called the “Soldier’s Disease. Veterans and then their wives 

and female relatives became addicted.

1870
In industrializing Britain, working families spent up to 10% 

of their income on opium.

1886
William Stewart Halsted was admitted to the Butler 

Sanatorium for his cocaine addiction.  He was discharged 

addicted to morphine as a treatment and would take 200 

mg a day until his death in 1922, 36 years later. 

1898 
Bayer® develops heroin, a non-addictive opiate. Heroin 

from the German word, Heroisch or heroic.  St. James 

Society began campaign to give free heroin samples to 

morphine addicts trying to give up habit.

1909
Congress passed the Opium Exclusion Act, barring 

importation of opium for smoking. Considered the first 

shot in the “War on Drugs.” 

1914
Harrison Narcotics Tax Act required physician and 

pharmacist registration and de facto prohibition of opiates.

1916
A few years after Bayer® stopped the mass production of 

heroin, German scientists synthesized oxycodone in hopes 

it would cause less dependence.

1925
Robinson identifies the structure of morphine.  

Kabay receives patent for industrial extraction of morphine 

from poppy plant.

1938 
Passage of the Food, Drug and Cosmetic Act gave authority 

to the US FDA for all drugs.

1952
Total synthesis of morphine.

1966
Lenny Bruce died of overdose of morphine. “I’ll die young, 
but it’s like kissing God.”



Scientific knowledge explodes, as does Demand
1969
World Health Organization (WHO) abandoned belief 

that medical use of morphine inevitably led to 

dependence.

1970
Controlled Substance Act – began to consolidate all 

regulated medications under federal law into five 

separate schedules.  Schedule I meds cannot be 

prescribed.

1973
Discovery of the opioid receptor.  Drug Enforcement 

Administration formed and Nixon declares the “War 

on Drugs.”

1975
Hughes and Kosterlitz discover enkephalins.

1976
Li and Chung discover b -endorphin.
1981
Doctors still very reluctant to prescribe opioids.
A is discovered.  Vicodin® became generic. 

1984
Cocaine regularly used by 4 – 5 million people compared to 

500,000 heroin addicts.

1985
Federal government replaces welfare payments for 

disability payments which cover opioids for pain. 

A bottle with a $3 – copay can bring in $10K on the streets. 

1987
DEA raids Monticello and rips out poppy plants

1990’s
The VA System and Joint Commission considered pain to be 

undertreated and develops the concept of “Pain as the 
Fifth Vital Sign.”
1992
Kieffer and Evans accomplish molecular cloning of the 

opioid receptor.

1997
Zadina discovers endomorphines.



Current Data
Most commonly prescribed opioids -

oxycodone and hydrocodone -
are also the most commonly involved 

opioids in overdose deaths.

2007 – 2012

760 million hydrocodone & oxycodone pills 
delivered to West Virginia with 1.8 million 
residents
That is approximately 82 pills/resident/year

Present:

• USA consumes:
• 99% of world’s hydrocodone
• 81% of world’s oxycodone
• 80% of the world’s supply of narcotics
• USA is 4.4% of the world’s population
• USA uses >> 20 x that of world average

• 8% of opioid-naïve patients who receive 
an opioid prescription become chronic 
users

• Surprisingly, no improvement in patient 
overall pain scores

Hah JM, Bateman BT, Ratliff J, Curtin C, Sun E. 
Chronic Opioid Use After Surgery: 

Implications for Perioperative Management in the Face of the Opioid Epidemic.  
A & A (2017); 125:5, pages 1733-40.



• Only 38 Patients!
• Retrospective
• Observational
• 6-years of observation
• 1% - 5% of patients had abuse problems

The study analyzed:
• Hospitalized patients 
• Small doses of opioids 
• Controlled setting 
• Acute pain
• Not given long-term opioid 

prescriptions which they'd be 
free to administer at home

This letter and article helped launch the opioid epidemic

January 10,1980
N Engl J Med 1980; 302:123

(1986)

(1986, Pain)





Tennessee		Fatal	Overdose	Data

Source: https://www.tn.gov/health/health-program-areas/pdo/pdo/data-dashboard.html



National Center for 
Health Statistics, 

Centers for Disease 
Control and Prevention

58,318 
American died 

in Vietnam

Since 1999, over 735,865 Americans have died. 
This is more than died during the 1918-1919 Influenza Pandemic



Drug Overdose Death Rates by Age

https://www.cdc.gov/nchs/data/databriefs/db294.pdf

https://www.cdc.gov/nchs/data/databriefs/db294.pdf


https://www.
cdc.gov/nchs
/data/hus/20
16/027.pdf

https://www.cdc.gov/nchs/data/hus/2016/027.pdf


https://www.cdc.gov/nchs/data/hus/2016/027.pdf

Drug Overdose Rates by Race and Urban versus Rural Location

https://www.cdc.gov/nchs/data/hus/2016/027.pdf


Age-adjusted drug overdose death rates, 
by opioid category: United States, 1999–2016

https://www.cdc.gov/nchs/data/databriefs/db294.pdf

IRON RULE OF PROHIBITION:  

The harder the enforcement, the more potent the drugs

Richard Cowan, 1986

https://www.cdc.gov/nchs/data/databriefs/db294.pdf








Science 
Behind 
Opioids

Int J Mol Sci. 2018 Jan 2;19(1). pii: E14. doi: 10.3390/ijms19010014.

Antibodies to MOR and DOR receptors in Zebra fish



Evolution of 
neuropeptide 

signaling 
systems

Elphick MR, Mirabeau O, 
Larhammar D

Journal of Experimental 
Biology (2018) 221

Mya = million years ago

> 500 Mya

350 Mya
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Brunton LL, Hilal-Dandan R, Knollmann BC. 
Molecular Mechanisms of Drug Action. 

Goodman & Gilman's: 
The Pharmacological Basis of Therapeutics, 13e; 2017

The Human G-protein Coupled Receptors (GPCR) superfamily.  
Human GPCRs are targeted by over 50% of marketed drugs. 

µ opioid receptor      OPMR
k opioid receptor      OPRK1
d opioid receptor      OPRD1



Benarroch EE:

Endogenous opioid 
systems: current 

concepts and clinical 
correlations.

Neurology.  (2012) 79: 
807-814



(d)



National Institute of Drug Abuse

Nucleus Accumbens
Ventral Pallidum
Ventral Tegmental Area





VTA

Niikura K, Narita M, 
et al.

Neuropathic and 
chronic pain stimuli 

down regulate 
central µ-opioid and 

dopaminergic 
transmission

Trends in 
Pharmacological 

Sciences 31 (2010); 
299-305



Clinical Issues:



Acute and Chronic Effects of Opiate Receptor Activation
1. Desensitization:

• After activation, acute tolerance occurs 
specific for receptor 

• Time course parallel to that of the 
clearance of agonist

• Uncoupling from G-
receptor/internalization of receptor

2. Tolerance:
• Decrease in effectiveness with repeated 

agonist administration
• Right shift of dose-response curve
• µ - receptor:

• rapid tolerance to euphoria
• moderate tolerance to sedation
• no tolerance for miosis

3. Dependence:
• Withdrawal if cessation of drug or 

antagonist administered
• Increased somatomotor and autonomic 

outflow
4. Addiction:

• Behavioral pattern characterized by 
compulsive use of drug

• Aversion to withdrawal may be major 
factor

• Drug dependence is not synonymous 
with addiction

• i.e. cancer patients are frequently 
tolerant to high doses of opiates and are 
not considered addicted



Katz NP, Adams EH, Chilcoat H, et al. 
Challenges in the development of prescription opioid abuse-deterrent 
formulations. 
Clin J. Pain.  2007; 23: 648-660.



Saunders JB.  Substance use and addictions and the new ASAM definition of 
addiction.  
J. Psychoactive Drugs.  2012; 44:1-4.

*Criteria from American Psychiatric Association (2013). Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition,. Washington, DC, 
American Psychiatric Association page 541.



Risk Factors for Opioid Use Disorder (OUD)

• Pain:
• Non-functional status due to pain
• Exaggeration of pain
• Unclear etiology of pain

• Substance abuse
• Personal History
• History of Substance Abuse Treatment
• Family History

• Psychological:
• Stress
• Trauma
• Disease
• Mood Swings

• Young age:
• Under 18
• Preadolescent sexual abuse
• Childhood adversity

• Smoking

• History of legal problems

• Poor social support

Webster LR.  
Risk Factors for Opioid-Use Disorder and Overdose. 

Anesth Analg 2017;125:1741–8



Opioid-Induced Respiratory Depression (OIRD)
Ondine’s Curse

Strong Predictors
• SUD diagnosis in previous 6 

months*

• Bipolar disorder or 
schizophrenia
• Cerebrovascular disease 
• Renal disease 
• Heart failure 
• Nonmalignant pancreatic 

disease
• Concurrent benzodiazepine or 

antidepressant prescription

*(single strongest predictor)

Moderate Predictors
• Recurrent headache 
• Chronic pulmonary disease 
• Sleep apnea 
• Extended-release and long-

acting opioid formulations 
• Daily MED (morphine 

equivalence dose) ≥ 100 mg



Zedler BK, Saunders WB, Joyce AR, Vick CC, Murrelle EL. Validation of a screening risk index for serious prescription 
opioid-induced respiratory depression or overdose in a US Commercial Health Plan Claims Database. Pain Med. 2017 Mar 6

Risk Index for Overdose or Serious Opioid-Induced Respiratory Depression (RIOSORD)

= 48



Zedler BK, Saunders WB, Joyce AR, Vick CC, Murrelle EL. Validation of a screening risk index for serious prescription 
opioid-induced respiratory depression or overdose in a US Commercial Health Plan Claims Database. Pain Med. 2017 Mar 6

Risk Index for Overdose or Serious Opioid-Induced Respiratory Depression (RIOSORD)



Overdose Mortality Related to Opioids

• Comorbid mental and medical 
disorders
• Medications:

üSubstance abuse history [prescription, 
illicit drugs and alcohol]

üHigh opioid dose (particularly with 
benzodiazepines)

üMethadone use
üAntidepressant coprescribing
üPolysubstance abuse
üOpioid naivety

• Middle age
• Heart or pulmonary complications 

(respiratory infections, asthma)
• Sleep apnea
• Pain intensity (elevated, low, 

moderate, severe)
• Unemployment
• Recent release from prison

Webster LR.  Risk Factors for Opioid-Use Disorder and Overdose. 
Anesth Analg 2017;125:1741–8



Opioid Use After Surgery
Medical Risks of Opiates After Surgery

• Immunosuppression
• Endocrinopathy
• Hyperalgesia despite increasing doses
• Sedation
• Delirium
• Ileus
• Respiratory depression

• In 200,005 patients for elective surgery 1:

ü 8.8% were using opiates before surgery

ü Preoperative use associated with: 
• Longer hospital stay
• Higher 30-day readmission rate
• Increased expenditures at 90, 180, 365 days

Chronic Use After Surgery
• Opiates prescribed after surgery may trigger long-

term use  - whether or not the patient has been 
exposed in the past.

• 60% of patients receiving 90 days of 
continuous opioid therapy are on opioid 
therapy 1 year later. 

• Highest risk for: 
ü Total knee replacement
ü Total hip replacement
üOpen and lap cholecystectomy
ü Simple mastectomy
ü C-section

• Other factors: 
üMale 
üAge > 50 
ü Preoperative use of benzodiazepines, 

antidepressants, alcohol  
üDrug abuse history

1Waljee JF et al.  Ann Surg. 2017; 265: 715-721 Hah JM et al. A & A. 2017; 125: 1733-1740



What Patients Can 

Do To Maximize 

Safety for  

Themselves 

and Others 

With Opiates

Soffin EM, Waldman SA, Stack 

RJ, Liguori GA.  

An Evidence-Based Approach 

to the Prescription Opioid 

Epidemic in Orthopedic Surgery.  

Anesthesia and Analagesia.  

2017; 125 (5) 1074-1712.



Criteria and Process to 
Identify Patients Requiring 
Preoperative Evaluation by 
a Pain Management and/or 

Addiction Specialist 
Prior to Surgery

Soffin EM, Waldman SA, Stack RJ, Liguori GA.  

An Evidence-Based Approach 
to the Prescription Opioid Epidemic in 

Orthopedic Surgery.  

Anesthesia and Analagesia.  
2017; 125 (5) 1074-1712.



Soffin EM, Waldman SA, Stack RJ, Liguori GA.  
An Evidence-Based Approach to the Prescription Opioid Epidemic 

in Orthopedic Surgery.  
Anesthesia and Analagesia.  2017; 125 (5) 1074-1712.



Soffin EM, Waldman SA, Stack RJ, Liguori GA.  
An Evidence-Based Approach to the Prescription Opioid Epidemic in Orthopedic Surgery.  

Anesthesia and Analagesia.  2017; 125 (5) 1074-1712.



FDA Response to the Opioid Crisis

Califf RM, Woodcock J, Ostroff S.  
A Proactive Response to Prescription Opioid Abuse. 
April 14, 2016 N Engl J Med 2016; 374:1480-1485

DOI: 10.1056/NEJMsr1601307 



IARS InfoGraphic

Wanderer JP, Nathan N.

November 2017  
Volume 125 

Number 5 
Pg. 1427 



Bicket MC, Long JJ, Pronovost PJ, Alexander GC, Wu CL.  
Prescription Opioid Analgesics Commonly Unused After Surgery: A Systematic Review. 

JAMA Surg. 2017;152(11):1066-1071. doi:10.1001/jamasurg.2017.0831 Published online August 2, 2017. 



Michigan Opioid Prescribing Engagement Network

http://michigan-open.org/

http://michigan-open.org/


Abuse-Deterrent Formulations in the USA

Lynn R. Webster, John Markman, Edward J. Cone & Gwendolyn Niebler (2017) 
Current and future development of extended-release, abuse-deterrent opioid formulations in the United States, 

Postgraduate Medicine, 129:1, 102-110, DOI: 10.1080/00325481.2017.1268902



Immunity for Calling 911 or Seeking 
Emergency Medical Assistance – Good 

Samaritan Laws

To encourage people to seek out medical attention 
for an overdose or for follow-up care after 
naloxone has been administered, 40 states and the 
District of Columbia have enacted some form of a 
Good Samaritan or 911 drug immunity law. These 
laws generally provide immunity from arrest, 
charge or prosecution for certain controlled 
substance possession and paraphernalia offenses 
when a person who is either experiencing an 
opiate-related overdose or observing one calls 911 
for assistance or seeks medical attention. State 
laws are also increasingly providing immunity from 
violations of pretrial, probation or parole 
conditions and violations of protection or 
restraining orders. http://www.ncsl.org/research/civil-and-criminal-justice/drug-overdose-immunity-good-samaritan-laws.aspx

http://www.ncsl.org/research/civil-and-criminal-justice/drug-overdose-immunity-good-samaritan-laws.aspx


Naloxone Rescue



TDH 
Opioid 

Outbreak 
Strategic 

Map



Public	
Chapter		1033

Pain Management Clinics transitions from 
Certificate System to Licensure System:

• Medical director holds license  -
Non-transferable
• Only a pain specialist is eligible to 

be medical director
• > 50% of patients being treated for 

pain qualifies as a pain clinic and 
must be registered
• No pharmacy
• Clinic can be suspended based on 

specific violation
• No new patients
• Monitored

• Went into effect on July 1, 2017



Controlled	Substance	
Monitoring	Database	(CSMD):	
Do	all	Healthcare	Providers	have	

to	Register?
“If you provide direct care and prescribe
controlled substances to patients in
Tennessee for more than 15 days per year
or you are a dispenser in practice
providing direct care to patients in
Tennessee for more than 15 days per year,
you are required to register with the
Tennessee Controlled Substance
Monitoring Database.”

https://www.tncsmd.com/TNNewRegistra
tion.aspx

https://www.tncsmd.com/TNNewRegistration.aspx
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