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Overview 

• History 

• Databases 

• Case Examples 
– Rebranding of old substances of abuse: “Molly” 

– Development of new substances of abuse : “bath salts” 

– Introduction of plants as substances of abuse: “salvia” 

– Continuing issue of prescription drugs of abuse: “sleep aids” 

• Sources of Drug Purchasing 
– Street Corner Dealer 

– Internet 

• Urine Drug Screens  

• Importance of Clinical Documentation 

• Excited Delirium  

• Treatment 
 

 

 

 

 
 



History 



Event 

• On 26 May 1981, an EA-6B Prowler crashed on the flight deck of the 

U.S.S. Nimitz, killing 14 crewmen and injuring 45 others.   



Event 

• On 26 May 1981, an EA-6B Prowler crashed on the flight deck of the 

U.S.S. Nimitz, killing 14 crewmen and injuring 45 others. 

• Forensic testing conducted found that several members of the deceased 

flight deck crew tested positive for marijuana.  



The Investigation & Results 

• The results revealed a large illicit substance-using cohort within 
the ranks of enlisted persons and officers.  

• As a result, the Secretary of the Navy instituted an intensive 
drug testing and regulation program. These interventions were 
then adopted by other branches of the service over a three-year 
period.  

• From these actions was derived the concept of a "drug-free 
workplace".  

• In consultation with his drug-czar, Dr. Carlton Turner, President 
Ronald Reagan issued...  



Legislation 

• Executive Order 12564 (1986) 
– Established requirement for drug testing for all Federal employees 



What “drugs”? 

• Drug testing guidelines and processes are established and 
regulated by the Substance Abuse and Mental Health 
Services Administration (SAMHSA), formerly under the 
direction of the National Institute on Drug Abuse (NIDA). 

 

• Urinalysis tests used to detect (NIDA 5): 

– Marijuana metabolites 

– Cocaine metabolites 

– Amphetamines 

– Opiate metabolites 

– Phencyclidine (PCP) 



Back to the Future 



Back to the Future 



Databases 

http://www.google.com/url?sa=i&rct=j&q=ems+drug+abuse&source=images&cd=&cad=rja&docid=8vWwDLaAC2f-HM&tbnid=EYWcYMBtCXZF_M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.cityofsylvania.com%2F%3Fnspace%3DCityOfSylvania.Home.ForResidents.EmergencyServices&ei=35U4UZvmF9St0AG62oGgCw&bvm=bv.43287494,d.dmQ&psig=AFQjCNHSl1zTjGoRXPMwo92en_xeWRvT7A&ust=1362749232709981


AAPCC - NPDS 
http://www.aapcc.org/data-system/ 





National Poison Data System 
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Drug Abuse Warning Network 

http://dawninfo.samhsa.gov/  



DAWN 

• The Drug Abuse Warning Network (DAWN) is a public health surveillance system that 
monitors drug-related hospital emergency department (ED) visits and drug-related 
deaths to track the impact of drug use, misuse, and abuse in the U.S. 

• DAWN is operated by SAMHSA 

• DAWN relies on a sample of general, non-Federal hospitals operating 24-hour EDs.  
– The sample is national in scope, with oversampling of hospitals in selected metropolitan areas.  

– In each participating hospital, ED medical records are reviewed retrospectively to find the ED 
visits that involved recent drug use.  

– All types of drugs—illegal drugs, prescription and over-the-counter pharmaceuticals (e.g., 
dietary supplements, cough medicine), and substances inhaled for their psychoactive effects—
are included.  

– Alcohol is considered a reportable drug when consumed by patients younger than 21. For 
patients aged 21 or older, though, alcohol is reported only when it is used in conjunction with 
other drugs. 

• In 2009, there were 2.1 million ED visits attributed to drug misuse or abuse.    
– Of the 2.1 million ED visits involving drug misuse or abuse, 1.2 million visits involved the 

misuse or abuse of pharmaceuticals, almost 1.0 million were related to illicit drugs, and about 
200,000 visits were associated with underage drinking.   

– Alcohol was involved in more than 650,000 visits, or slightly less than one third (31.8 percent) 
of visits resulting from drug misuse or abuse  

 



Drug Abuse Warning Network 

http://dawninfo.samhsa.gov/ 



DAWN – Results 

Percent Change in ED Visits, DAWN 2004 and 2011 
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DAWN - Strengths/Limitations 

Strengths  
• Only source for estimates of ED 

admissions in U.S.  

 

• Extensive applications and analysis 
of trends for drug abuse and 
misuse 

 

• Provides estimates for 
metropolitan areas with sufficient 
participation 

 

• Drug-related mortality counts and 
rates available 

 

Limitations 
• Data are based on a sample and are 

subject to sampling variability 

 

• Changing methodology over time 

 

• ED data is a marker, not the true 
measure of the problem 

 

 



CDC 



Sources of Pain Relievers for Nonmedical Use 

Among Past Aged 12 or Older in U.S. 2012. 

National Survey on Drug Use and Health  



Number of Deaths by Drug Type (Virginia) 
Virginia Department of Health, Office of Chief Medical Examiner 



Monitoring the Future 

 http://monitoringthefuture.org/ 



Monitoring the Future  

• The survey began with senior classes in 1975 

 

• Beginning in 1991, similar surveys of nationally 
representative samples of 8th and 10th graders have been 
conducted annually. 

 

• In all, approximately 50,000 students in about 420 public 
and private secondary schools are surveyed annually. 



Largest Problem 







• The 2013 report published on Wednesday says the newly 
developed legal high industry has gone global in the past 
year, with 70 out of the 80 countries surveyed reporting the 
emergence of new psychoactive substances with 
significant market share. 

• The UN's office on drugs and crime (UNODC) says the 
speed and creativity in the emergence of these new 
designer drugs has left the international drug control 
system floundering for the first time since its establishment 
in 1961. 

http://www.guardian.co.uk/world/2013/jun/26/legal-highs-drug-control/print 







http://www.youtube.com/watch?v=3Cj7coc0CA0  

http://www.youtube.com/watch?v=3Cj7coc0CA0
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=R0516Ih3-FNDgM&tbnid=k3zbRHD7LuoXKM:&ved=0CAUQjRw&url=http%3A%2F%2Fvideo.foxnews.com%2Fv%2F1535223608001%2Fmadonnas-molly-mayhem%2F&ei=HNPoUoTSM5SssASOz4DgDA&bvm=bv.60157871,d.eW0&psig=AFQjCNHsvHz4YArBn4P9hHm_pDKf3ptJRw&ust=1391076488516015


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=tg9zfpEkJiVzcM&tbnid=xow-JhhugiBj5M:&ved=0CAUQjRw&url=http%3A%2F%2Fcedricgervais.com%2Ftag%2Fmadonna%2F&ei=uNLoUu_eCZKzsAS1ioDAAQ&bvm=bv.60157871,d.eW0&psig=AFQjCNFhlSWFiTPC4coNtQaNgLM7C88qQg&ust=1391076405152769


“We Can't Stop”  
Lead single for Miley Cyrus' 2013 album 

It’s our party we can do what we want 

It’s our party we can say what we want 

It’s our party we can love who we want 

We can kiss who we want 

We can screw who we want 

 

Red cups and sweaty bodies everywhere 

Hands in the air like we don’t care 

Cause we came to have so much fun now 

Bet somebody here might get some now 

If you’re not ready to go home 

Can I get a "hell no"? 

Cause we gonna go all night 

Till we see the sunlight, alright 

 



“We Can't Stop”  
Lead single for Miley Cyrus' 2013 album 

So la-da-di-da-di we like to party 

Dancing with Molly 

Doing whatever we want 

This is our house 

This is our rules 

And we can’t stop 

And we won’t stop 

Can’t you see it’s we who own the night? 

Can’t you see it we who bout’ that life 

 

And we can’t stop 

And we won’t stop 

We run things, things don’t run we 

Don’t take nothing from nobody 

 



THE FACES OF MDMA 

Olivia Rotondo Jeffrey Russ 

2011: Hospitals reported more than 22,000 MDMA-related 

emergency room visits (120 percent increase from 2004) 

 Drug Abuse Warning Network. 

Brittany 

Flannigan 

Mary (Shelley) 
Goldsmith 



“Molly” 

 

 

 
• MDMA  

– 3,4-Methylenedioxymethamphetamine 

• “psychedelic amphetamine” 

• usually tablet form 

– capsule and powder 

• taken orally, rarely snorted 

• rave party 

• notoriously unreliable in content 

– caffeine, ephedrine, dxm, other amphetamines 



MDMA 

• Synthesized by Merck pharmaceuticals in 1912 

• 1970’s - psychedelic properties published 

• 70-80’s - psychotherapeutic tool 

• Schedule I on July 1 1985 

HISTORY 



MDMA 

• Dose 

– 80-150 mg 

– “sweet spot” 

• Price 
– approximately $20-$30 



MDMA 

• MDMA 

• Ecstasy 

• X 

• XTC 

• E 

• M 

• Adam 

• Bean 

• Roll 

• Molly 

SLANG 



 

 

 



MDMA 

• hallucinogen 

• stimulant 

• neurotoxic 

– serotonergic nerve terminals 

• contaminants? 

 

 

PROBLEMS 



Ecstasy 

 

 

 
• para-methoxy amphetamine (PMA) 

• para-methoxy metamphetamine (PMMA) 

 

– hyperthermia, delerium, rhabdo, hyperkalemia 

– descriptions of 1 hour postmortum temps being 104 

– uncoupling 

– hypoglycemia 

– QRS prolongation 

 



Ecstasy 

 

 

 
• Liver Failure 

 
– De Carlis L, De Gasperi A, Slim AO, Giacomoni A, Corti A, Mazza E, Di Benedetto F, 

Lauterio A, Arcieri K, Maione G, Rondinara GF, Forti D.  Liver transplantation for ecstasy-

induced fulminant hepatic failure.  Transplant Proc 2001 Aug;33(5):2743-4 

– Garbino J, Henry JA, Mentha G, Romand JA.  Ecstasy ingestion and fulminant hepatic 

failure: liver transplantation to be considered as a last therapeutic option.  Vet Hum Toxicol 

2001 Apr;43(2):99-102 

– Beitia G, Cobreros A, Sainz L, Cenarruzabeitia E.  Ecstasy-induced toxicity in rat liver.  

Liver 2000 Feb;20(1):8-15 

– Carvalho M, Carvalho F, Bastos ML.  Is hyperthermia the triggering factor for 

hepatotoxicity induced by 3,4-methylenedioxymethamphetamine (ecstasy)? An in vitro 

study using freshly isolated mouse hepatocytes.  Arch Toxicol 2001 Feb;74(12):789-93 

 
 

 

 



 

Clinical pattern was uniform 
• Initial vomiting 

• Disturbed behavior 

• Drowsiness 

• Agitation 

• Seizure in 10 patients 

Clinical findings did not reflect the magnitude of hyponatremia 
 





Drug and Alcohol Dependence 

2006;83:247–254 

• Methods 

– The sample was comprised of tablets anonymously 

submitted for laboratory testing between 1999 and 2005 

(n = 1214).  

• Results  

– 39% of the tablets were comprised of MDMA only 

– 46% only contained substances other than MDMA 

– 15% were mixtures of MDMA and other substances.  



Only 23% of substances tested are MDMA 





Ann Emerg Med. 2012;60:103-105 



Case 

• 25 y/o M brought in by EMS, police  

• Injected “bath salts” and was running 

around neighborhood combative and 

foaming at the mouth 

• Takes 9 police/security to hold him down 



Physical Exam 

• BP 148/66  HR 175  RR 18  Sats 100%  T 41.3oC 

• Pupils dilated 

• Eyes rightward deviation 

• Combative 

• Skin hot 

 

• Intubated 

• Emergent CT Head with no acute process 

 

 



Laboratory Values 

WBC 17 

hemoglobin 15 

hematocrit 46 

platelets 320 

sodium 146 

potassium  5.1 

chloride 98 

bicarbonate 14 

BUN 20 

creatinine 2.88 

glucose 45 

AST 201 

ALT 334 

CPK 2334 

troponin 3.24 

INR 1.1 

lactic acid 7 

acetaminophen  <10 

salicylate <4 

ethanol 0.008 



Hospital Course 

• Admitted to ICU 

• Dialyzed 

• Over 2 days 

– Renal failure 

– Fulminant hepatic failure 

– DIC 

– Cardiac ischemia 

– Rhabdomyolysis 

• Transferred to UVA  



Initial Labs on Transfer 

WBC 11.5 

hemoglobin 12.2 

hematocrit 35.6 

platelets 28 

sodium 137 

potassium  3.6 

chloride 95 

bicarbonate 25 

BUN 17 

creatinine 4.2 

glucose 72 

AST 16,688 

ALT 9,085 

CPK 235,377 

troponin 29 

INR  >9.3 

PTT 51 

lactate 3.3 



UVA Course 

• Hemodialysis 

• Echo – EF 30%, global LV dysfunction 

• Extubated day 9 

• Mental status improved day 13 

• Discharged day 18 



Urine Drug Screen 



UVA Course 

• Urine from his initial admission day tested positive for MDPV at a 

concentration of 140 ng/mL using High Performance Liquid 

Chromatography/Tandem Mass Spectrometry.   

• A urine hallucinogen screen was negative for mephedrone, 4-bromo-2,5-

dimethoxyphenethylamine, 8-bromo-2,3,6,7-benzo-dihydro-difuran-

ethylamine, 8-bromo-benzodifuranyl-isopropylamine, 2,5-dimethoxy-4-

iodophenethylamine, 2,5-dimethoxy-4-n-propylthiophenethylamine, 5-

methoxy-N,N-diisopropyltryptamine, atropine, 1-(1,3-benzodioxol-5-yl)butan-

2-amine, N-benzylpiperazine, Benzylpiperazine, Bufotenine, Dextro/Levo 

methorphan, Ketamine, Lysergic acid diethylamide, 1-(1,3-benzodioxol-5-yl)-

N-methylbutan-2-amine, 4-methylmethcathinone, mescaline, 

Methylenedioxyamphetamine, Methylenedioxymethamphetamine, 

Methyltryptamine, Dimethyltryptamine, Norketamine, Phencyclidine, Psilocin, 

Salvinorin B, Scopolamine, and 3-Trifuoromethylphenylpiperazine.  



“Bath Salts” 
Synthetic Cathinones 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=MQ-7XSZR3t5z3M&tbnid=xykinpKF1J2irM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.cbsnews.com%2Fvideo%2Fwatch%2F%3Fid%3D7305462n&ei=rCkpUdfZOOrx0wGA1YD4CQ&bvm=bv.42768644,d.dmQ&psig=AFQjCNENptwUAg8KJTSy5IrSpwDqyafLUw&ust=1361738485621151


J Addict Med 2013;7: 153–162 



Bath Salts 

http://www.google.com/imgres?imgurl=http://www.ioffer.com/img/item/202/677/052/original-ivory-wave-bath-salts-500mg-free-shipping-63d18.jpg&imgrefurl=http://www.ioffer.com/i/original-ivory-wave-bath-salts-500mg-free-shipping-202677052&usg=__jDrmQMjS5pjFRNH05_WFatsMHbU=&h=465&w=582&sz=56&hl=en&start=0&zoom=1&tbnid=cp3H0r5P6y7hLM:&tbnh=150&tbnw=188&ei=ZUHMTYHBN4bV0QGl8pzLBg&prev=/search?q=bath+salts+ivory+wave&um=1&hl=en&safe=active&client=firefox-a&rls=org.mozilla:en-US:official&biw=1024&bih=617&tbm=isch&um=1&itbs=1&iact=hc&vpx=448&vpy=90&dur=1654&hovh=201&hovw=251&tx=139&ty=104&page=1&ndsp=15&ved=1t:429,r:2,s:0
http://www.google.com/imgres?imgurl=http://cdn3.iofferphoto.com/img/item/202/935/090/ivory-wave-bath-salts-88aa7.gif&imgrefurl=http://www.ioffer.com/si/Ivory%20Wave%20200mg%20Bath%20Salts%20MDPV?sid=188547048&source=eieva&usg=__Mw5b_mwyesYL0eEqitExedtLDHg=&h=224&w=278&sz=17&hl=en&start=0&zoom=1&tbnid=L9AFfSgdg2yA3M:&tbnh=148&tbnw=184&ei=ZUHMTYHBN4bV0QGl8pzLBg&prev=/search?q=bath+salts+ivory+wave&um=1&hl=en&safe=active&client=firefox-a&rls=org.mozilla:en-US:official&biw=1024&bih=617&tbm=isch&um=1&itbs=1&iact=hc&vpx=621&vpy=262&dur=444&hovh=179&hovw=222&tx=150&ty=76&page=1&ndsp=15&ved=1t:429,r:8,s:0








Finland Drivers 

• Blood samples from drivers suspected of driving under the 

influence of drugs (2009-2010) 

– LC-MS/MS 

– 3000 samples from suspected DUI 

– 259 positive for MDPV (nearly all not legally ethanol intoxicated) 

• 87% male; 76% between 25-44 years of age 

• Psycho-physical achievement test 

– Performed on 208 of 259 

– 84% had functional impairment 

 

 

 



Emergency Department Visits After Use of a Drug Sold as 

"Bath Salts" - Michigan, November 13, 2010-March 31, 2011 

 MMWR 2011;60(19);624-627 

• On February 5, 2011 MDCH used its chemical poisoning regulations to 
mandate statewide reporting by hospitals of cases of possible "bath salts" 
intoxication so that cases could be identified and characterized.  

• Health-care providers were notified via the Michigan Health Alert Network 
about new cases and the potential for severe physical and psychological effects 
of "bath salts" abuse, and were provided a standardized reporting form.  

• The PCC was designated as an agent of the state so it could receive case 
reports directly, allowing for mandatory reporting 24 hours a day, 7 days a 
week. As part of the investigation, patient information for Marquette County 
cases occurring before mandatory reporting was abstracted from medical 
charts by a MDCH staff member.  

• A case was defined in a person who visited a Michigan ED during November 
13, 2010 - March 31, 2011, after self-reported or suspected use of "bath salts" 
(traditional cosmetic bath salts were excluded), with cardiovascular, 
neurologic, or psychological signs or symptoms consistent with acute 
intoxication.  

• Overall, the investigation identified 35 patients in Michigan, including three 
who visited the ED twice for "bath salt" abuse.  



MMWR 2011;60(19);624-627 



MMWR 2011;60(19);624-627 

• Sex 
– Women: 46% 

– Men: 54% 

• Age 
– 20-29: 63%  

– 30-39: 14% 

– 40-49: 17% 

– >50: 6% 

• Exposure route 
– Injected: 63% 

– Snorted: 26% 

– Ingested: 11% 

– Unknown: 14% 

• Additional Drug Use 
– Marijuana: 29% 

– Opiates: 23% 

– Benzodiazepines: 14% 

– Cocaine: 11% 

– Amphetamines: 6% 

• Signs & Symptoms  
– Agitation: 66% 

– Tachycardia: 63% 

– Delusions/Hallucinations: 40% 

– Seizures/tremor: 29% 

– Hypertension: 23% 

– Drowsiness: 23% 

– Paranoia: 20% 

– Mydriasis: 20% 

• Disposition 
– Treated in the ED & released – 43% 

– Admitted – 49% 

– Dead on arrival – 3% 

– Left AMA – 6% 

 

 



MDPV 

• Resembles cathinone, found in khat 

• Analogue of pyrovalerone 

– Class of synthetic compounds studied in search 

for medication for cocaine abuse 

 

Meltzer PC, Butler D, Deschamps JR, Madras BK. 1-(4-Methylphenyl)-2-pyrrolidin-1-yl-pentan-1-one 

(Pyrovalerone) analogues: a promising class of monoamine uptake inhibitors. J. Med. Chem. 2006;49(4):1420-1432. 



Pyrovalerones 

• Dopamine uptake inhibition 

– 9x more potent than cocaine 

• Norepinephrine uptake inhibition 

– 13x more potent than cocaine 

• Relatively poor inhibitors of serotonin 

transporter 

Meltzer PC, Butler D, Deschamps JR, Madras BK. 1-(4-Methylphenyl)-2-pyrrolidin-1-yl-pentan-1-one  

(Pyrovalerone) analogues: a promising class of monoamine uptake inhibitors. J. Med. Chem. 2006;49(4):1420-1432. 





Synthetic Drug Abuse Prevention 

Act of 2012 

• Introduced by Sen. Rob Portman of Ohio on May 

16, 2012 as bill S.3190. 

• Through congressional work, becomes 4-pg 

amendment to the 140-pg Food and Drug 

Administration Safety and Innovation Act of 2012 

(Subtitle D of Provision XI (“Other Provisions”)).  

• President Obama signs into law on July 10, 2012 



SDAPA 

Has 2 main sections: Secs. 1152 and 1153. 

Sec. 1152:  Works to ban synthetic drugs by: 

                     -  Adding cannabimimetics 

                        category to Schedule I of the  

                        Controlled Substances Act. (aims at   

                         spice/K2). 

                    -   Adding more drugs to pre-existing   

                         hallucinogenics category of  

                         Schedule 1. (aims at bath salts). 

 

 



Before SDAPA 1152 

3 Schedule I categories: 

• opiates (42 drugs) 

• opium derivatives (22 drugs) 

• hallucinogenics (17 drugs) 

 

 

 



After SDAPA 1152 

4 Schedule I categories: 

• Opiates (42 drugs) 

• Opium derivatives (22 drugs) 

• Hallucinogenics (17 drugs) (28 drugs) 

• Cannabimimetics 

 

 



SDAPA 1153 

• Amends Section 201(h)(2) of the Controlled 
Substances Act (21 U.S.C. 811(h)(2)), which has 
been giving the Attorney General the ability to 
temporarily place a drug on Schedule I, “to avoid an 
imminent hazard to the public safety.” 

• Before Amendment: can be temporarily scheduled 
for 1 year, with a possible 6-month extension 

• After Amendment: can be temporarily scheduled for 
2 years, with a possible 1 year extension 

 

 





Analysis of NRG ‘legal highs’ in the UK: identification 

and formation of novel cathinones 

 
• A total of 24 “legal high” products were purchased 

from 18 UK-based websites over a period of 6 
weeks following a ban of methedrone in April of 
2010.   

• Most products were delivered in transparent 
plastic or silver foil bags 

• The majority of products appeared as white 
colored crystals 

• The majority of envelopes delivered by postal 
mail did not show any indication of the correlating 
website.   

 





Synthetic Cannabinoids 



Survey 

 

• Mean age - 29 

• Males – 81% 

• Education – 29% no degree, 42% high school degree, 29% college 

• Employment – 55% unemployed, 26% part-time, 19% full time 

• Current cannabis use – 98% 

– Daily – 60% 

– 5-6 days – 26% 

– 3-4 days – 10% 

– 1-2 days – 2%  

• Current (past month) synthetic cannabinoid use – 10%  

 

 

 



Survey 







AB-FUBINACA, AB-CHMINACA, 

AB-PINACA, THJ-2201 
• N- [(1S)-1-(aminocarbonyl)-2- methylpropyl]- 1-(cyclohexylmethyl)-

1H- indazole-3- carboxamide 

• An indazole-based synthetic cannabinoid 

• Potent agonist of the CB1 receptor (10 x JWH-018) 

• First synthesized by Pfizer , Inc. for potential therapeutic use.  

• AB-CHMINACA is structurally related to it with a cyclohexyl group 

substituted for the 4-fluorophenyl group.   

• As of January 20, 2015, it is a Schedule 1 controlled substance  

 

 

 

 

 



Synthetic Cannabinoids 



What is Spice and K2?  

A.K.A. “Smoke”, “Sence”, “Yucatan Fire”, “Skunk”, 

“Genie”, “Skunk”, “Zohai” 

An incense blend, “not for human consumption”, that when 

smoked gives users a cannabis-like high 

Sold as early as 2002 in Europe 

Lack of complete contents on package 

Plants: Indian Warrior, Lion’s Tail, Baybean, Blue Lotus, 

Vanilla, Honey, etc.  

As of Nov. 3, 2010, poison centers reported 1,966 calls about 

the products, according to the American Association of 

Poison Control Centers’ National Poison Data System. 

http://en.wikipedia.org/wiki/File:Pedicularis_densiflora_2.jpg


Cannabinoids 

Family of Compounds that act on 

Cannabinoid receptors (e.g. CB1 and CB2) 

Three groups 

Phytocannabinoids - Found in cannabis plant; 

most prevalent are Tetrahydrocannabinol (THC), 

Cannabidiol (CBD), and Cannabinol (CBN) 

Endocannabinoids - Endogenous compounds that 

are produced on-demand and serve as 

intercellular “lipid messengers” 

Synthetic cannabinoids 



The synthetics found in Spice  

– HU-210 
 Various studies show it is anywhere from 66-800 times more potent 

than THC  

– JWH-018 
 Believed to have THC-like effects 

– CP 47,497 
 3 to 28 times more potent than THC 

– JWH-073 
 THC-like effects probable 

– HU-211 
 Studies tentatively show no THC-like effects 

 



Spice and K2 

Synthetic cannabinoids have been found in products such 

as Spice and K2  

not listed as an ingredient on package 

Each bag of Spice could contain a different mix of the synthetic 

chemical substances 

Different varieties offering differing highs, due to different 

synthetic cannabinoids  

Large market for underage kids 

More costly than marijuana 

~$30 per gm (marijuana is ~5 per grams) 

 



How is it used? 

 Rolled in papers and smoked 

 Packed into a blunt 

 Hookah pipes 

 Bong 

 Inhaled after burning as incense 

 



Effects – Chat rooms 

“Deterioration of mood and perception” 

“Imperative voices as well as recurrent paranoid 

hallucinations” (in pts with h/o psychosis) 

“Uncontrollable twitching, loss of blood flow” 

to “head and extremities (cold, pale skin)” 

“Feeling...I was about to die” 





Drug Brownies 

• MDMA-CHIMACA (aka MMA-CHIMINACA)  

 

• The unexpected finding: apparently it's not just traditional marijuana which is being 

used in edibles, as synthetic cannabinoids are used for that purpose too. Other drugs 

forum users suggested edits to said recipe... 

 

 



Case - Plants 





Salvia 

• Salvia divinorum is a plant cultivated by the indigenous people for 
healing rituals.  

• Its popularity has grown, especially since the advent of the Internet in 
the 1990s.  

• In 2003, the Drug Enforcement Administration became alerted to the 
trend and placed S. divinorum on its list of drugs of concern.  

• On March 2, 2008 the General Assembly of Virginia approved 
Chapter 59 of the Virginia Acts of Assembly 2008 Session. Chapter 
59 is “an act to amend and reenact § 54.1-3446 of the Code of 
Virginia, relating to inclusion of salvia divinorum and salvinorin A as 
Schedule I hallucinogenic drugs; penalty.” Pursuant to the amended 
statute and § 18.2-250, the possession of Salvia divinorum or 
salvinorin A is considered a class five felony in the state of Virginia.  



Salvia 

• Salvinorin A is a selective κ-opioid receptor (KOR) full agonist.  
– Further studies of salvinorin A indicate that this compound has a negligible 

affinity for receptors that are commonly the targets of psychoactive compounds 
(μ-, δ and ORL-opioid receptors, σ1 and σ2-sigma receptors, CB-1 and CB-2 
cannabinoid receptors, muscarinic and nicotinic cholinergic receptors, serotonin 
receptors including 5-HT2A receptors and various ionotropic glutamate receptors).  

 

• Salvinorin A has been reported to be the most highly efficacious, 
naturally-occurring, non-peptide KOR agonist found to date.  

 

• According to the National Survey on Drug Use and Health, sponsored by 
SAMSHA, an estimated 1.8 million persons aged twelve years or older 
admitted to using S. divinorum in their lifetime. Approximately 750,000 
people admitted to having done so per year.  

 

• When ingested, there is limited absorption of salvinorin A and quick 
degradation in the gastrointestinal tract.  

– To get a more intense high, users of S. divinorum typically smoke the leaves.  

 



Rx Drug Abuse 

http://www.amazon.com/gp/product/images/B0057JPEJQ/ref=dp_image_z_0?ie=UTF8&n=133140011&s=digital-text


High Times 

https://hightimes.k-online.biz/cgi-bin/B0CF79D9/mac/additmdtl.mac/showItemDetail?item=357&qtyA=398&phsO=Y&desc=HGHT%20VOL%20357%20OCTOBER%202005&drpshp=N&alOrd=Y&iQty=.000&oQty=.000&initQty=1&assortParent=N&itemForSale=Y&styleName=&fixD=&face=.00&gftc=&stck=Y&prefS=&calledFrom=DS&ordInfo1=&ordInfo2=&ordInfo3=&ordMan1=N&ordMan2=N&ordMan3=N&persCode=&persReqd=&persLink=%20&shipRemaining=0&daysBetween=0&daysBetweenFix=0&monthsBetween=0


Internet Highs 

http://www.erowid.org  

http://www.erowid.org/




Urine Drug Screens - UVa 



Federal Guidelines  



Quest 
http://www.questdiagnostics.com/home/physicians/health-trends/drug-testing   



Quest Data – Workplace  

• Positivity rate for approximately 6.6 million urine drug tests in the 

general U.S. workforce increased overall by 9.3 percent, to 4.7 percent 

in 2014 compared to 4.3 percent in 2013 

• 2013 was the first year since 2003 in which the overall positivity rate 

for urine drug tests increased in the general U.S. workforce 



Quest Data – Workplace  



Quest Data – Workplace  

• Marijuana positivity in the general U.S. workforce increased 14.3 

percent (2.4% in 2014 vs. 2.1% in 2013). By comparison, marijuana 

positivity in the same workforce category increased 5 percent between 

2012 and 2013. In the safety-sensitive workforce, marijuana positivity 

increased 6 percent (0.71% vs. 0.67%) between 2013 and 2014, 

compared to 5.6 percent between 2012 and 2013.  

• In Colorado and Washington, the marijuana positivity rate increased 

14 percent (2.62% vs. 2.30%) and 16 percent (2.75% vs. 2.38%), 

respectively, in the general U.S. workforce between 2013 and 2014, 

roughly parallel to the national average of 14.3 percent. By 

comparison, the marijuana positivity rate increased 20 percent and 23 

percent in Colorado and Washington, respectively, in the general U.S. 

workforce between 2012 and 2013, compared to the national average 

of 5 percent. 



Quest Data – Workplace  

• The Quest Diagnostics Drug Testing Index analysis showed steady 

increases in workplace positivity for cocaine in the general U.S. 

workforce over the past two years, reversing a prolonged period of 

decline.  

• The positivity rate for cocaine in urine tests increased by 9.1 percent 

(0.24% vs. 0.22%) between 2013 and 2014.  



Quest Data – Workplace  

• Continuing a multi-year upward trend, amphetamines use – 

specifically the use of methamphetamine – showed an increase across 

both urine and oral fluid drug tests.  

• General U.S. workforce data in urine drug tests showed a 7.2 percent 

year-over-year increase in amphetamines positivity in 2014 compared 

to 2013 (1.04% vs. 0.97%). In the general U.S. workforce, 

methamphetamine positivity in urine drug tests increased 21.4 percent 

(0.17% vs. 0.14%); the positivity rate for oral fluid methamphetamine 

tests increased 37.5 percent (0.33% vs. 0.24%). Across all specimen 

types, the positivity rate for amphetamines is now at its highest levels 

on record and the positivity rate for methamphetamine is at its highest 

level since 2007. 

• Amphetamines describe the category, or drug class, that includes both 

prescription amphetamine drugs like Adderall® and 

methamphetamine. 



Quest Data – Workplace  

• The positivity rate for 6-acetylmorphine, or 6-AM, a specific marker 

for heroin, doubled in the general U.S. workforce between 2011 and 

2014 (to 0.031% in 2014 vs. 0.015% in 2011).  

•   

• “Our DTI data mirrors research from the National Drug Intelligence 

Center which also shows that heroin use has increased markedly in 

recent years. While overall prevalence is low, the escalation in the 

detection of the 6-AM metabolite indicates heroin use may be 

growing,” said Dr. Barry Sample. “With the high costs associated with 

prescription opiates, some drug users may be turning to comparatively 

cheaper alternatives like heroin.” 



Journal of Pain & Palliative Care 

Pharmacotherapy. 2013;27:43–48. 
  



Clinical Data 

• Vital signs 

• Nystagmus 

• Pupil size 

• Speech pattern 

• Odor to breath 

• Reflexes 

• Clonus 

• Stability (e.g., ataxia, finger to nose) 

• Thought process (e.g., orientation) 

 

 

 

 

 



Excited Delirium 



Excited Delirium 
The Journal of Emergency Medicine (2011) 1-9 



Excited Delirium 
Forensic Sci Med Pathol (2014) 10:223–228  



Excited Delirium  

Definition:  

• The term ‘‘Excited Delirium’’ has been used to refer to a subcategory 

of delirium that has primarily been described in the forensic literature. 

It has also been referred to as ‘‘Agitated Delirium’’ and is closely 

associated with the ‘‘Sudden Death in Custody Syndrome.’’  

• Originally, the concept of excited delirium was described in the 

forensic literature and has been synonymous with death, but over time 

the term has made its way into the emergency medicine, psychiatric, 

law enforcement, prehospital, and medicolegal literature. 

• It has generally been used to describe patients displaying altered 

mental status with severe agitation and combative or assaultive 

behavior that has eluded a unifying, prospective clinical definition.   

• There has been debate in medicine as to how to characterize it and if it 

even exists.  



Excited Delirium  

• The difficulty surrounding the clinical identification of 

ExDS is that the spectrum of behaviors and signs overlap 

with many other clinical disease processes.  

• Treatment interventions targeting these alternate diagnoses 

(e.g., acute hypoglycemia) may potentially alleviate the 

clinical presentation of the ExDS.  

• Faced with the lack of a clear definition and cause, as well 

as the infrequency of events such that individual 

practitioners are unlikely to encounter large numbers of 

cases, the decision to identify ExDS as a syndrome instead 

of a unique disease has been delayed, similar to the 

controversy over Sudden Infant Death Syndrome. 



Excited Delirium  

• Because ExDS does not currently have a known specific 

etiology or a consistent single anatomic feature, it can only 

be described by its epidemiology, commonly described 

clinical presentation, and usual course. The minimum 

features for ExDS to be considered include the presence of 

both delirium and an excited or agitated state. 

• Due to varied underlying medical conditions that may 

generate ExDS, there is also variation in the specific 

symptom cluster. As in any disorder that affects mental 

status, there is no assumption that each subject’s 

presentation will have the same clinical presentation; 

however, all patients with ExDS present delirious with 

evidence of psychomotor and physiologic excitation. 





Treatment 
Clin Pharmacol Therap 1961;2:220-9 



Treatment 



Treatment 







Sodium Channel Blockers  



Sodium Channel Blockers  

• Amantadine 

• Carbamazepine 

• Chloroquine 

• Class IA antiarrhythmics 

– Disopyramide 

– Quinidine 

– Procainamide 

• Class IC antiarrhythmics 

– Encainide 

– Flecainide 

– Propafenone 

• Propafenone 

• Citalopram 

• Cocaine 

• Cyclic Antidepressants 
– Amitriptyline 

– Amoxapine 

– Desipramine 

– Doxepin 

– Imipramine 

– Nortriptyline 

– Maprotiline 

• Diltiazem 

• Diphenhydramine 

• Hydroxychloroquine 

• Loxapine 

• Orphenadrine 

• Phenothiazines 
– Medoridazine 

– Thioridazine 

• Propranolol 

• Propoxyphene 

• Quinine 

• Verapamil 



Potassium Efflux Channel Blockers  



Potassium Efflux Channel Blockers  

• Antihistamines  
– Astemizole 

– Clarithromycin 

– Diphenhydramine 

– Loratidine 

– Terfenadine 

• Antipsychotics  
– Chlorpromazine 

– Droperidol 

– Mesoridazine 

– Pimozide 

– Quetiapine 

– Risperidone 

– Thioridazine 

– Ziprasidone 

• Arsenic trioxide  

• Bepridil  

• Class III antiarrhythmics  
– Amiodarone 

– Dofetilide 

– Ibutilide 

– Sotalol 

• Cyclic Antidepressants  

• Erythomycin  

• Fluoroquinolones 

• Halofantrine 

• Hydroxychloroquine 

• Methadone 

• Pentamidine  

• Quinine 

• Venlafaxine 

• Chloroquine  

• Cisapride  

• Citalopram 

• Clarithromycin 

• Class IA antiarrhythmics 

– Disopyramide 

– Quinidine 

– Procainamide 

• Class IC antiarrhythmics 
– Encainide 

– Flecainide 

– Moricizine 

– Propafenone 



Case  



Case   



Case   
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Elemicin Mescaline 



Case 

• Ipomea purpora 

• Ipomea violacea   

• Rivea corymbosa 

• Paper blotter 

• Microdots   

• Geltabs 

 



“We’re almost free, everyone!... I just felt the first drop of rain.” 


