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Objectives

At the conclusion of this session, the participant 

will be able to:

 Describe the epidemiology and clinical effects of 

synthetic cannabinoid use

 Discuss recent clusters of severe disease associated 

with synthetic cannabinoid use in the U.S.

 Identify opportunities for clinicians to support surveillance 

and response efforts
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Overview

• What are synthetic cannabinoids?

• Are they a threat to public health?

• What do we know?

• What don’t we know?

• What are our next steps?



What are They?

Source: http://wreg.com/2015/05/22/mississippi-spice-use-continues-to-skyrocket/



Source: http://www.ebay.com/itm/3-5-Grams-Customized-Print-Zip-lock-Pouches-Zipper-Bags-Mylar-Foil-Bags-Pouches-/161826761880.
Retrieved January 25, 2016

http://www.ebay.com/itm/3-5-Grams-Customized-Print-Zip-lock-Pouches-Zipper-Bags-Mylar-Foil-Bags-Pouches-/161826761880




Synthetic Cannabinoid Timeline

1960s

• SCs first 
synthesized

1980s

• SCs developed 
to study human 
endocannabin-
oid system

1986

• Controlled 
Substance 
Analogue 

Enforcement 
Act signed



Synthetic Cannabinoid Timeline

2004

SCs appear on 
the internet, 

smoke shops in 
Western 
Europe

2008

First seizure of 
SC products in 

US

2009

Germany bans 
some SCs



Synthetic Cannabinoid Timeline

2011

Five SCs placed 
on emergency 

Schedule I

2012

- 51 new SCs 
identified

- Synthetic Drug 
Abuse 

Prevention Act 
signed

2015

Largest 
multistate 

outbreak of 
adverse events 

from SCs to 
date



An Emerging Public Health Threat

• Increasing use

• Health effects unpredictable, can be severe

 More potent than cannabis

• Increasing severity of illness

• Widespread misperception of safety, legality

• Unknown contents 

 Not regulated

 Blended with other substances



Recent Outbreaks

• Multistate (WY, OR, NY, OK, RI, KS) – Feb 2012

 16 patients with acute kidney injury after SC use

 Flank pain, nausea, vomiting

 8 patients positive for XLR-11



Recent Outbreaks

• Colorado – August 2013

 263 people with agitated delirium linked to SC use

• 10 admitted to ICU, no deaths

• Patients positive for ADB-PINACA

• Georgia – August-September 2013

 22 patients seen in the ED for agitated delirium

• 6 admitted to ICU, no deaths

• Patients positive for ADB-PINACA 



Recent Outbreaks

• Multistate (MS, AL, NY, VA, MD, TX) – Apr 
2015

 721 suspected cases and 9 deaths in MS 

 Altered mental status

 MAB-CHMINACA, blends of different SCs



What We Know: How?

• Usually smoked

• Can be vaped, ingested, insufflated (snorted)



What We Know: Why?

• Inexpensive

• Readily available

• Psychoactive effects

• Perceived safety

• Not detected by most routine drug screening



What We Know: Who?

• Residents of rural and urban areas

• Predominately young men aged 20–30 years

• Use of other substances (tobacco, alcohol, 
marijuana)

• Clusters of illness reported in adolescents, 
prison population, military, homeless 



What Don’t We Know

• Baseline number of users and patterns of use

• Health effects of emerging compounds

• How to rapidly diagnose intoxication

• Specific treatments (antidotes)

• Long-term effects, dependence

 Treatment?



What Are Our Next Steps?

• Continue collaboration to reduce harm

• Develop understanding of baseline SC use

• Characterize health effects in more depth 

• Encourage reporting of suspected SC clusters

• Develop diagnosis and treatment guidelines

• Targeted messaging

 High-risk populations 

 Health care providers
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April 2, 2015

Call from ED Nurse Manager!

3 psychotic patients in ED

One more in triage

Screaming “Spice”



Two Weeks Later

>400 Patients reported statewide

6 Potential Deaths



Also Heard

• Bath Salts

• MDMA Spice

• Take him down with a ketamine dart

• Synthetic marijuana





Marijuana Vs. Synthetic Cannabinoids



C & C



Now Larger Modifications





Cannabinoid Receptor Agonists

• Full agonist Vs Partial

• CB1-CNS

–Applications-Analgesia, Anxiolytic

• CB2 – Peripheral neuro and immune syst

–Applications-Suppress of neurodegerative

disorders 

 EG-Alzheimer’s



Synthetic Cannabinoids

• Developed beginning in 1980’s

• Several Series

–JWH- XXX John William Huffman

–AM-XXX Alexandros Makriyannis

–HU-XXX Hebrew University

–CP-XXX Pfizer

Designed for Pharmaceutical use         

Analgesics, MS, HIV/AIDS, Chemo



Spice  K2 



Spice

Nature of Herbals for Incense

“Not for human consumption”

Lab Analysis 2008

- Cannabicyclohexanol (CP 47,497)

- JWH-018

- JWH-073

- HU-210



Not Synthetic Marijuana!





Physical Reactions



Psychological Reactions



SC Clinical Effects

Desired Effect is the same as THC



David Mitchell Rozga Act

• Teen from Indianola, Iowa

• June 6, 2010- self-inflicted GSW to head

• Friends admit he smoked K-2 one hour before



Legislation

• Introduced by Senator Chuck Grassley (R-IA)

• Passed June, 2011

• Synthetic Drug Abuse Prevention Act of 2012

– Places SCs as Schedule 1, Controlled Substances Act

• Several States Also Enact Legislation



Next Generation

• New Drugs Developed

• Rogue Chemists

• Mild Modifications

• Law Changed to Cover Analogues





AB-CHMINACA & MAB-CHMINACA



SC Clinical Effects

• Meant to be Same as Previous

• Instead Adverse Reactions More Severe

Hypertension Agitation

Tachycardia Vomiting

Dysrhythmias Hallucinations

MI Psychosis

Death Seizures



















Blood and Urine Analysis, UCSF

Of 273 cases

• 216 analyzed

• 101 confirmed MAB-CHMINACA

• 113 predicted metabolites

• 138 either MAB-CHMINACA or metabolite

• 73 both MAB-CHMINACA and metabolite





Treatment

• Agitation

– Ativan

– Zyprexa

– Geodon

• Elevated Creatinine

– Fluids

• Rhabdo

– fluids



Excited Delirium

• Various Presentations

– Mild-Reassurance

– Moderate-Zyprexa, Geodon

– Severe- Paralysis, Intubation





Current numbers in MS

• ED Visits- 1263

• Hospitalizations-

– ED 14%

– ED and 23 Hour Obs 59%

– Admissions 22%

– ICU Admissions 5%

• Suspicious Deaths- 17



What next?

DEA

MS Bureau of Narcotics

CDC/Public Health

Epidemiology

Education

Blasphemy: CO, OR, AK, DC
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Poison Centers – History

U.S. Poison Centers originated in Chicago in 1953

◦ Within 10 years, expanded services to public

◦ 1970s saw number of centers expand to more than 600 centers

◦ 1978 American Association of Poison Control Centers (AAPCC) regionalized services

◦ 1980s and 1990s saw consolidation of centers and more consistent services

◦ 2003 saw amendment of Title XII of the Public Health Services Act to include Poison Centers

◦ 2006 saw the implementation of a web-based electronic reporting system for all Poison Centers

King, 1991, South Med J Spiller, 2009, Public Health Rep



U.S. Based Poison Centers Today

55 Poison Centers (2014)

• 2,165,142 human exposures

• 56,265 animal exposures

• 663,305 information calls

• 2,617,346 calls originated from Poison Centers

1-800-222-1222 

Mowry, 2015, Clin Tox



U.S. Based Poison Centers Today

Available 24-hours a day, every day of the year

Free of charge to users

Confidential

Manage user calls:

◦ Exposure calls

◦ Information calls

Provide follow-up calls to monitor progress and outcome



Poison Center Services
Lay public

◦ Accidental poisonings, intentional poisonings, & envenomations

◦ Pill identification

◦ Education, prevention, and outreach

◦ Pet calls*

Medical professionals

◦ Accidental poisonings, intentional poisonings, & envenomations

◦ Pill identification

◦ Consultation with Medical Toxicologists



Established Public Health Benefits of 
Poison Centers

Key roles:

◦ 1) Accessible & Affordable

◦ Free, 800-222-1222

◦ No direct cost to the user

◦ 2) Reduction in Health-Care Costs

◦ Reduced ED Visits

◦ Reduced Length of Stay

◦ 3) Toxico & Public Health Surveillance

◦ 4) Public & Professional Education

◦ 5) Research (Toxicity & Drug Monitoring)

◦ CDC, FDA, Consumer Product Safety Commission, EPA, State/Local Health Departments

Spiller, 2009, Public Health Rep Miller, 1997, Ann Emerg Med



Poison Center Organization
Staffed by:

◦ Managing Director (Pharmacist or RN with ABAT certification)

◦ Medical Director (Physician board-certified in medical toxicology)

◦ Specialists in Poison Information (SPIs)

◦ Often Pharmacists or RNs

◦ Front-line

◦ Have received specialized training in toxicology

◦ Certified Specialists in Poison Information (CSPIs)

◦ Minimum 2,000 calls

◦ Minimum 2,000 hours at Poison Center

◦ Pass certification examination

Mowry, 2015, Clin Tox



Mowry, 2015, Clin Tox



table

Mowry, 2015, Clin Tox



National Poison Data System (NPDS)

Introduced in April 12, 2006

• Serves as the only near real-time public health surveillance tool in the U.S.

• Actively monitored by AAPCC & CDC for anomalies of public health significance

• Utilized by some Poison Centers and Health Departments to monitor other locally relevant events*

• Repository for all data obtained by U.S. Poison Centers

• Incorporated into research (public health, industry, individual health practitioners)

• Incorporated into annual report published by AAPCC

Mowry, 2015, Clin Tox



Wolkin, 2012, Ann Emerg Med



National Poison Data System Surveillance
Data is continuously monitored using surveillance algorithms 

Surveillance algorithms monitor:

• Total and human call volume

• Clinical effects volume (signs, symptoms, lab abnormalities, etc)

• Case-based specific volume (substances, clinical effects, outcomes, etc)

◦ Utilizes historical averages for the same location and time period using previous NPDS data.

◦ Anomaly reports are generated automatically and alert:

◦ AAPCC Surveillance Team

◦ CDC’s Health Studies Branch

◦ Designated Poison Center Staff

◦ Designated Public Health Agency Staff

Mowry, 2015, Clin Tox
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Wolkin, 2012, Ann Emerg Med



Wolkin, 2012, Ann Emerg Med



Poison Center’s Expanded Role

Augmenting local public health response to emergencies

◦ Customize surveillance definitions

◦ Access & share their regional & national aggregate data

◦ Share NPDS real time surveillance with external organizations (e.g. public health & regulatory agencies)

Serving as an “always staffed” public health resource

◦ Assist with public-health after hours lines (Rabies)

◦ Assist with outbreak information and messaging and monitoring (Ebola, Flu)

◦ Assist as a centralized data repository (Synthetic Cannabinoids)



Key Collaborations
Rapid data collection, interpretation, and integration into  a public health response can only 
occur with coordination and collaboration between various local, state, and federal agencies.

◦ Local practitioners play a key role in accurately reporting cases and symptoms to rapidly identify and 
describe public health emergencies.

◦ State and local health departments are poised to aid in both data collection and monitoring as well as 
in implementing public health interventions.

◦ Poison Centers and NPDS must maintain flexibility to be able to adapt and respond to public health 
emergencies.



Synthetic Cannabinoids
Mississippi, 2015

Great example of collaboration of both contributors and end-users of poison center data
◦ Initially, MSDH reached out to practitioners using a data collection tool

◦ Data was collected by MDOH and Mississippi Poison Control Center

◦ Data was entered into NPDS

◦ Data was used during the event to monitor:

◦ Identification of new cases

◦ Demographics

◦ Clinical features

◦ Severity of cases

Additionally, cases from adjacent states and national trends were monitored by CDC and 
shared with MSDH on a daily basis.  

MSDH was able to provide public health interventions, resources, and tools to front line 
practitioners.



Practitioners

Poison
Centers

Health
Departments



References

King, et al.  Poison Control Centers: Can Their Value Be Measured?  South Med J.  (1991)  (84)6: 722-726

Miller T, Lestina D.  Costs of Poisoning in the United States and Savings From Poison Control Centers: A 
Benefit-Cost Analysis. Ann Emerg Med.  (1997)  (29)2: 239-245

Mowry et al.  2014 Annual Report of the American Association of Poison Control Centers’ National Poison 
Data System (NPDS): 32nd Annual Report.  Clin Tox.  (2015)  (53)10: 962-1146

Spiller H, Griffith J.  The Value and Evolving Role of the U.S. Poison Control Center System. Public Health 
Rep. (2009) (124): 359-363

Wolkin et al.  Using Poison Center Data for National Public Health Surveillance for Chemical and Poison 
Exposure and Associated Illness.  Ann Emerg Med.  (2012)  (59)1: 56-61



To Ask a Question

 Using the Webinar System

 “Click” the Q&A tab at the top left of the webinar tool bar

 “Click”  in the white space

 “Type” your question

 “Click” ask

 On the Phone

 Press Star (*) 1 to enter the queue

 State your name

 Listen for the operator to call your name 

 State your organization and then ask your question



Thank you for joining!

Please email us questions at coca@cdc.gov

Centers for Disease Control and Prevention 

Atlanta, Georgia

http://emergency.cdc.gov/coca 

mailto:coca@cdc.gov
http://emergency.cdc.gov/coca


Continuing Education  for COCA Calls

Continuing Education guidelines require that the attendance of all who 

participate in COCA Conference Calls be properly documented. All 

Continuing Education credits/contact hours (CME, CNE, CEU, CECH, 

ACPE and AAVSB/RACE) for COCA Conference Calls/Webinars are 

issued online through the CDC Training & Continuing Education Online 

system (http://www.cdc.gov/TCEOnline/).

Those who participate in the COCA Conference Calls and who wish to 

receive CE credit/contact hours and will complete the online evaluation by 

Apr 30, 2016 will use the course code WC2286. Those who wish to 

receive CE credits/contact hours and will complete the online evaluation 

between May 1 , 2016 and Mar 31, 2018 will use course code WD2286. 

CE certificates can be printed immediately upon completion of your online 

evaluation. A cumulative transcript of all CDC/ATSDR CE’s obtained 

through the CDC Training & Continuing Education Online System will be 

maintained for each user. 

http://www.cdc.gov/TCEOnline/
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