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Traditional Drugs of Abuse

• Alcohol
• Cannabis
• Cocaine
• Heroin
• LSD
• Inhalants
• Natural products

Substances of Abuse - 2011

• Prescription drugs
• THC alternatives
• “Bath salts”
• OTC drugs
• GHB
• Plus all the                        

traditional ones

Objectives

1. Rx drug abuse
Opioid analgesics

2. Psychedelics
THC “substitutes”

3. Sympathomimetics
“Bath salts”

Altered Mental Status
hTrauma
hInfection (meningitis, sepsis)
hStructural (tumor, CVA)
hMetabolic (electrolyte imbalance)
hHypoxia
hPoisoning

Consider OD / Poisoning
• Previously healthy patient
• Multi-organ system effects
• Sudden onset of acute illness

– Altered mental status
– Seizures
– Dysrhythmias
– Shock
– Acidosis
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Clinical Presentation
“Toxic Syndromes”

• Sympathomimetic

• Psychedelic effects

• Opioid toxidrome

• Bizzare, out of 
control

• Coma / CNS
depression

Cocaine, amphetamines, bath 
salts, W/D

LSD, mushrooms, designer 
amphetamines…

Any opioid or clonidine
PCP, Ketamine, “toxic”

sympathomimetic, bath salts
EtOH, GHB, sedative hypnotics, 

opioids..

Presentation Differential dx:

Prescription Drug Abuse
• 7 million Americans 
• Belief that it’s a 

medically safe high
• Easy access from 

family & friends
• Girls > boys
• Adolescents more likely 

than adults to get 
addicted

• Accidental deaths due 
to non-illicit drug OD 
increased 1000% over 
last 15 years in one 
state

Nov. 2003

Sources of Illicit Rx Drugs

31%32%29%30%Other

18%10%3%12%Family

51%58%68%58%Peers

HypnoticSedativeStimulantAnalgesicSource

McCabe and Boyd.  Add Behaviors 2005; 30:1342-50.

“Pharm” or “Bowl” Parties Rx Drugs with High Abuse

• Narcotic analgesics
– Codeine, hydrocodone, oxycodone, meperidine

• Stimulants
– Methylphenidate (Ritalin), amphetamines

• Sedatives
– Benzodiazepines (Valium, Ativan, Xanax)

• Tranquilizers
– Neuroleptics (Seroquel, Zyprexa, Risperdal)
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Results from the 2009 National Survey on Drug Use and Health: Volume I. Summary of National Findings Results from the 2009 National Survey on Drug Use and Health: Volume I. Summary of National Findings
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Drug Abuse Warning Network 2006.

Trends in ED Visits From Non-
Medical Use of Narcotics

ED Visits From Non-Medical Use 
of Narcotics Narcotic Analgesics

• Codeine
– Tylenol #3, Robitussin AC

• Hydrocodone + APAP
– Vicodin, Lortab, generics

• Oxycodone (alone or with APAP, ASA)
– Oxycontin, Tylox, Percocet, Percodan

• Hydromorphone (Dilaudid)
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Narcotic Analgesics

• Meperidine (Demerol)
• Pentazocine (Talwin)
• Propoxyphene (Darvon)
• Methadone (Dolophine)
• Buprenorphine (Buprenex, Suboxone)
• Fentanyl (Duragesic, Actiq, Sublimaze)
• Tapentadol (Nucynta)
• Tramadol (Ultram)
• Oxymorphone (Opana)

Opioid CNS Effects Opioid Toxidrome

• Coma (CNS depression)

• Respiratory depression

• Miosis

Opioids – Other Effects

• Slurred speech, incoordination
• Bradycardia, hypotension
• Acute lung injury, pulmonary edema
• Ileus, constipation
• Hypothermia

Unusual Effects of Opioids

• Seizures
– Tramadol, meperidine, propoxyphene

• Dysrhythmias
– Propoxyphene, methadone

• Movement disorders
– Methadone, fentanyl

• Dextromethorphan - psychosis
• Diphenoxylate/atropine – delayed onset
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Opioids – Treatment
• Supportive care
• Decontamination
• Naloxone

– 2-4 mg IV in adults
– 1-2 mg IV in children
– Infusion at 2/3 awakening                     

dose per hour
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Heath Ledger

Cause of Death:
• oxycodone, hydrocodone, 

diazepam, alprazolam, 
doxylamine

Drug Interactions
• Duplicate medications

– Valium and Xanax
• Additive or synergistic combinations

– Oxycodone and alcohol
• Different drugs with similar side effects

– Cough medicine and antidepressant
• One drug inhibits metabolism of another
• Changes in drug absorption

Opioid Dose-Response

Dose

Effect

Analgesia

Lethargy

Coma

Respiratory depression

Apnea

Opioid + other CNS depressant

Opiates and Opioids

• Opium derivatives - opiates
– Codeine, morphine, paregoric

• Semi-synthetic opioids
– Hydrocodone, oxycodone

• Synthetic opioids
– Meperidine, methadone, propoxyphene, 

fentanyl
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Dude, I'm TOAD-ally High

Psychedelics

Images adapted from www.erowid.org

“Synthetic” THC
(herbal blend)

“Spice” Case

• A 27 y/o M became confused and had 
several episodes of emesis after smoking 
“Spicey XXX”.  Denied other substances.

• Unable to provide any history to EMS
• Current meds: meloxicam, eszopiclone, 

bupropion, tramadol, cyclobenzaprine
• Initial VS:  113/88  129  16  99.8  96% 2L
• P/E: somnolent, arousable to pain only

“Spice” Case

• Oriented to person only
• Agitated and combative when awakened
• Pupils 5 mm, minimally reactive
• Limited neuro exam: brisk reflexes
• EKG: sinus tach;   UDS negative
• Labs:  glucose 186 mg%; WBC 13.5
• Admitted for persistent altered MS

Background

• Herb-based alternative to cannabis
• Available since 2004: convenience stores
• Started in Europe
• Marketed primarily on internet

http://www.salviaonline.co.uk/spice.htm
Atwood BK et al. British Journal of Pharmacology 2010

www.fastaroma.com
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Pharmacology
• Synthetic cannabinoid and 

cannabinoid mimicking 
substances
• HU-210
• CP-47,497
• JWH-018

• Synthetics bind to both 
CB1 and CB2 receptors 
with a higher affinity than 
Δ9-THC

• JWH-018 binds to CB1 
with a higher affinity than 
Δ9-THC

www.justice.gov/dea/programs/

JWH-018

Herbal Blend Names
• Spice, Spicey XXX
• K2
• Fake weed
• Mr. Smiley
• Marijuana alternatives
• Legal herbal smoke
• Smoking blends

• Black mamba
• Bliss
• Bombay blue
• 42 degrees
• Herbal incense

www.justice.gov/dea/programs

Clinical Effects
• Behavioral pharmacology studies show 

that the synthetics and mimetics have 
activity similar to THC in animals
• Decreased activity
• Analgesia
• Decreased body temperature
• Catalepsy
• Increased adrenergic effects
• Significant anxiety and agitation

www.justice.gov/dea/programs

THC “substitutes”

• Negative drug screen!
• Somewhat similar to marijuana
• Generally resolves within 8-12 hours
Differences:

-Can have seizures
-More dysphoria/ agitation
-Tachycardia
-N/V

Alternative Stimulants Stimulant Drug Abuse

• Amphetamine, cocaine classic examples
• Increase energy and alertness
• Elevate mood – euphoria
• Sympathomimetic effects

– Elevated HR, BP
– Diaphoresis
– Agitation
– Seizures
– Sudden death
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Amphetamines & Derivatives

• Amphetamine, dextroamphetamine
• Biphetamine (black beauties)
• Methamphetamine (ICE, CRANK)
• MDA, MDMA, MDEA, PMA
• Decongestants (ephedrine); ma huang
• Diet pills:  fenfluramine, phentermine
• Tx of ADHD:  methylphenidate (Ritalin), 

Adderall, Vyvanse (lisdexamfetamine)

Cocaine – Sequelae
• Decreased cognitive 

function
• Accelerated 

atherosclerosis
• Chronic renal 

insufficiency
• Peripheral vascular 

disorders

Faces of Methamphetamine 
Abuse

Faces of Methamphetamine 
Abuse
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New!
(Soothing) Bath Salts

• For SNORTING, not soaking…..
• Synthetic, designer drug
• Related to CNS stimulants that inhibit NE 

and dopamine reuptake
• Marketed as “legal” methamphetamine or 

cocaine
• Act to increase alertness, aphrodisiac

Cathinone

• An amphetamine-like                      
alkaloid found in the KHAT               
shrub (Catha edulis)

• Induces release of dopamine in brain
• Schedule I drug per DEA in the U.S.
• Sale of KHAT is legal in Africa, Israel, 

Oman, Yemen, United Kingdom

Bath Salt Chemistry
Bath Salt Products

Louisiana and Kentucky

• Cloud 9
• White lightening
• Ivory wave
• Zoom
• Blue silk
• Cotton cloud
• Moon dust
• Dr. booga shooga

Spiller HA et al.  Clin Toxicol 2011; 49:499-505.

Bath Salt Products

Synthetic cathinones:
• Mephedrone (4-methylenemethcathinone)
• MDPV (methylenedioxypyrovalerone)
• Methylone (3,4-methylenedioxy-n-methylcathinone)
• Fluoromethcathinone

Most purchased at convenience stores and 
gas stations rather than internet.

Spiller HA et al.  Clin Toxicol 2011; 49:499-505.

Analysis of Bath Salt Products
Louisiana and Kentucky

Cloud 9 methylone and MDPV
White lightening methylone or MDPV
White dove methylone
Zoom MDPV
Euphoria methylone and caffeine
Bayou ivory mephedrone

flower
Cotton cloud mephedrone, methylone

and MDPV

Spiller HA et al.  Clin Toxicol 2011; 49:499-505.
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MDPV
Methylenedioxypyrovalerone
• Structurally related to cathinone
• Norepinephrine-Dopamine Reuptake 

Inhibitor
• CNS stimulant

DEA Drug & Chemical Eval. Section March 2011

Sympathomimetic Toxidrome

Hypertension + Tachycardia
Mydriasis
Diaphoresis
Tremor/ agitation

Clinical Effects of Bath Salt Abuse
Louisiana and Kentucky

• Agitation 194 (82%)
• Combative/violent 134 (57%)
• Tachycardia 132 (56%)
• Hallucinations 94 (40%)
• Paranoia 86 (36%)
• Confusion 83 (34%)
• Myoclonus 45 (19%)
• Hypertension 41 (17%)
• Chest pain 40 (17%)

Spiller HA et al.  Clin Toxicol 2011; 49:499-505.

Excited Delirium- VERY IMPORTANT!

Excited delerium = organic cause (not psych)
Struggle against restraint =  risk for death
Hyperthermia =  risk for death

Struggle against restraint =      
rhabdomyolysis and                    
subsequent MOD

Panama City News Herald
January 20, 2011

Her 48-year-old daughter burst 
into her room high on “bath 
salts” and swinging a machete. 
“She was trying to kill me,” the 
71-year-old woman said. 

The 48 y/o daughter

Panama City News Herald
April 05, 2011

A Panama City man has been 
charged with possession of 
“bath salts”. 

Deputies reported that Parker 
appeared to be hallucinating 
and paranoid, and was 
discharging a firearm into the 
floor of his home. 
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The Times Picayune (LA)
January 16, 2011

After ingesting 500 mg of After ingesting 500 mg of 
bath salts, a 21 bath salts, a 21 y/oy/o male:male:

-Developed overwhelming 
paranoia and hallucinations. 

-After 24 hours of this “trip” he 
took a butcher knife and sliced his 
own throat from ear to ear. 

-At 48 hours he took his own life 
with a 22. cal. rifle.

Clinical Presentation- MDPV 
Physical Exam

– Tachycardia
– Hypertension
– Hyperthermia 
– Mydriasis
– Extreme Agitation (prolonged!) 
– Psychotic
– Combative
– Bruxism

Look Familiar?
Sympathomimetics:
Cocaine
Meth
MDMA

Treatment

• A,B,C’s
• IV/O2/Monitor/Labs
• Decon: +/- AC for recent oral
• Symptomatic and Supportive
• Focused: 

– Sympathomimetic signs Benzodiazepines
– Cooling measures
– Rhabdomyolysis

Sympathomimetic Sequelae
Which May Need Intervention

• Hyperthermia
• Hyperdynamic crisis
• Rhabdomyolysis*
• Chest pain
• Seizures
• Intracranial bleed*
• Trauma*
• Nephro/Hepatotoxicity*

*Could be an occult finding

Fate in Virginia

• Synthetic marijuana and “bath salts”
became illegal in Virginia effective March 
23, 2001 (SB745 and HB1434)

• Possession = Class I misdemeanor
• Manufacture and intent to distribute are 

felonies
• Adds “bath salts” to Schedule I of the Drug 

Control Act

Drugs of Abuse - Urine
• Amphetamines
• Barbiturates, benzodiazepines
• Cocaine metabolite
• Opiates (not opioids)
• PCP
• Salicylate
• Qualitative test – run STAT
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Utility of Drug Screen
Is it helpful?  No (and yes)

Interpret with CAUTION!
•Many DOA are not screened for
•Frequent false positives
•False negatives?
•Exposure ≠ intoxication
•Negative screen ≠ negative tox

Urine Opiate Screen

morphine hydromorphoneoxycodone

fentanyl

Hot off the Press……

• M Shine cell phone glass cleaner……
• Methoxetamine
• 2C-E (2,5-dimethoxy-4-ethylphenethylamine)
• 2C-I (2,5-dimethoxy-4-iodophenethylamine)
• 2C-B (2,5-dimethoxy-4-bromophenethylamine)

Ward et al.  Clin Toxicol 2011 (early on-line).

•DEA compliant party powder! Contact us for lab analysis report
•

Does NOT contain: LSD; COCAINE; MDMA; AMPHETAMINE; 
BZP; 3,4-Methylenedioxymethcathinone (Methylone), 3,4-

Methyenedioxypyrovalerone (MDPV), 4-Methylmethcathinone 
(Mephedrone), 4-methoxymethcathinone (Methedrone), 4-

Fluoromethcathinone (4-FMC) and 3-Fluoromethcathinone (3-FMC) 
and any other banned substances.

Fully legal in: Alabama, Alaska, American Samoa, Arizona, 
Arkansas, California, Colorado, Connecticut, Delaware, District of 
Columbia, Florida, Georgia, Guam, Hawaii, Idaho, Illinois, Indiana, 

Iowa, Kansas, Kentucky, Louisiana, Maine, Marshall Islands, 
Maryland, Massachusetts, Michigan, Minnesota, Mississippi, 

Missouri, Montana, Nebraska, Nevada, New Hampshire, New Jersey, 
New Mexico, New York, North Carolina, North Dakota, Northern 
Marianas Islands, Ohio, Oklahoma, Oregon, Palau, Pennsylvania, 

Puerto Rico, Rhode Island, South Carolina, South Dakota, Tennessee, 
Texas, Utah, Vermont, Virgin Islands, Virginia, Washington, West

Virginia, Wisconsin, Wyoming. 

M-Shine new, extremely potent scratch 
remover 1g with freezing effect

• Congener of ketamine and PCP
– Hallucinations
– Enlightenment
– Dissociative experience

• Sold as research chemical
• Readily available via internet, 

from the UK
• $62 for 500mg
• No paperwork or instructions
• No legal restrictions in the U.S.

Methoxetamine

• 32 y/o M presented to ED following IM injection
• Found agitated by police
• ED:  140/95   105   16   37.2T  98%ra
• Oriented to name and place
• Pupils 6mm, + rotary nystagmus
• Drifted in and out of a dissociative state

Ward et al.  Clin Toxicol 2011 (early on-line).
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Summary

• Opioid misuse has reached epidemic levels
• Synthetic cannabinoids (Spice, K2) are acutely 

toxic and not detected by drug screens
• Substitute/designer sympathomimetics have similar 

pharmacology, clinical presentation & treatment
• Spice, K2 and “bath salts” are illegal in Virginia
• Use/ interpret urine drug screens with caution
• The Virginia Poison Center have experts 

available 24/7

Thank you!

VCU TOX


