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The term “adulterant” generally refers to a substance that is added to illicit drugs. This is done for multiple 
reasons including increasing the yield to increase profits, improve the uptake of the drug, complement the 
effects of the drug or address a side effect of the drug. Sometimes the reason for the adulteration isn’t clear 
and may even be an error or poor technique when manufacturing, processing, or distributing the drug.  
While there are countless incidents of adulteration, below are some more notable examples.  
 
China White 
China White was a much-loved heroin sold in California hailing from the Golden Triangle at the crossroads of 
Myanmar, Laos, and Thailand. In 1978, there began to be a lack of access to China White and a new “synthetic 
heroin” under the same name began to be sold. There were multiple “heroin” deaths associated with this 
product that tested negative for heroin. After an investigation, it was determined that the product was 
actually 3-methylfentanyl, an analog much more potent than heroin. This was the first of many similar 
outbreaks over the next 30 years and was a herald of the now-common use of fentanyl in street heroin.  
 
Tango and Cash 
On February 1, 1991, the tri-state area (New York City, Northern New Jersey, and Connecticut) suddenly began 
to see a rise of heroin overdoses as well as multiple overdoses at the same location. Some still had the needle 
in their arm when they were discovered. There were approximately 15 deaths and more than 150 overdoses 
with “Tango and Cash” a “heroin” that was initially sold from one specific corner in the South Bronx in NY. 
After testing, it was determined that it was cut with a fentanyl analog. Without social media available at the 
time, police resorted to driving around neighborhoods warning about the tainted drug via bullhorn. 
Unfortunately, this had the opposite effect with some trying to seek out the drug. Overdoses trailed off after a 
few days.  
 
Cocaine and levamisole 
In the early 2000s, patients began showing up in some western state with agranulocytosis and vasculitis of 
unclear etiology. One thing in common was the use of cocaine. After biologic and sample testing, it was 
determined that the cocaine was adulterated with levamisole a veterinary anthelminthic once used for some 
human conditions in the US until toxicity resulted in its being removed from the market. This has been 
reported throughout the US and it is thought that currently between 40-80% of the US cocaine supply includes 
levamisole. Although not confirmed, it is thought to have been chosen as an adulterant based on its 
metabolite, aminorex. Aminorex is an anorectic and amphetamine-like stimulant that may be synergistic with 
the cocaine resulting in similar clinical effects. Unfortunately, the agranulocytosis, vasculitis, and sometimes 
encephalopathy can be prolonged and although generally resolve, there have been deaths associated with the 
tainted cocaine.  
 
Santa Muerte 
In July 2018, it wasn’t unexpected that people in the W. Kensington area of Philadelphia would unfortunately 
overdose on heroin. After all, it is known as “the largest open-air drug market in the country.” What was 
unexpected, however, was that when a specific brand of heroin called Santa Muerte or “Holy Death” was 
reversed with naloxone, the patients became very agitated. It was suspected that the opioid had been 
adulterated with an anticholinergic however after testing and some 160 patients, it was determined that along 
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with fentanyl and some other agents, it was adulterated with 5F‐ADB, a synthetic cannabinoid. It is unclear 
whether this was done on purpose or was an error in manufacturing, but it has not been reported since then.  
 
Anticoagulants and synthetic cannabinoids 
On March 22, 2018, the Illinois Department of Public Health was notified by the Illinois Poison Center of four 
patients that presented to EDs during the prior 2 weeks with unexplained bleeding and elevated INRs of 
unclear etiology.  None had any known anticoagulant exposure. Analyzed clinical specimens from patients 
were positive for brodifacoum, a long-acting anticoagulant-rodenticide (LAAR). It is a vitamin K antagonist 
similar to coumadin however much longer acting. The primary presentation was hematuria however various 
sites of clinical bleeding were reported including bruising, melena, GI bleeding and intracranial hemorrhage. 
They were treated similar to other LAAR exposures with PCC, FFP, and vitamin K. Unfortunately, a 1-month 
supply of phytonadione at a dose of 100 mg daily cost up to $25 000 which resulted in difficulty treating these 
patients. Between March and October 2018, the CDC received reports of 300 similar cases including 7 deaths, 
from state across the United States, with the largest cluster reported in Illinois. The reason for adulteration is 
not clear and cases are sporadically still being reported.  
 
Cocaine and fentanyl 
In many states in the past couple of years, cocaine has been intermittently adulterated with fentanyl or 
fentanyl analogs. While the concept of a “speedball” isn’t new (think John Belushi and Chris Farley), that was 
the desired reaction. In the recent cases, people think they are purchasing cocaine and end up with 
unexpected respiratory depression often requiring naloxone reversal. The reason for this adulteration is 
unclear. Is it a calculated move as fentanyl is more addicting than cocaine? Is it a byproduct of cross-
contamination from poor manufacturing and distribution? Could be both but we aren’t sure. One thing we do 
know is that these patients are at risk for poor outcome from inexperience with opioids. Deaths associated 
with cocaine have increased over the past few years and the combination of cocaine-fentanyl is likely a big 
part of it.  
 
The adulteration of illicit substances isn’t new, and it is unlikely to go away any time soon. It’s important to 
consider the ingestion and if it doesn’t make sense, there is likely a reason. Be sure your exam and workup 
match the expected clinical effects of a reported exposure. It can be useful to “think outside the box” when 
there is an unanticipated or strange presentation. Let the poison center help. Many of these events were 
recognized, monitored, or attenuated with poison center assistance. There is no question that emergency 
physicians can manage most opioid or other illicit drug exposures however remember that the reporting and 
collection of exposure data is an important aspect of the poison center mission just as is the clinical 
assistance of the poisoned patient.  
 
 
 
 
 
 
 
 
 


