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Introduction

Naloxone is an antagonist used to temporarily reverse the physiological effects associated 
with opioid overdose. Nearly every state has enacted legislation that permits pharmacists 
to distribute the medication without a prescription [1]. This practice provides those in the 
social or drug-using networks of an at-risk individual to administer naloxone for emergency 
treatment purposes, when the first signs and symptoms related to an overdose are recognized. 
Naloxone is touted in the media as a “miracle drug” that saves lives [2,3]. This is true; research 
demonstrates that when naloxone is available to community members, opioid related deaths 
decrease in that community [4]. It is important, however, to promote to the general public and 
public health decision makers that naloxone is not a panacea for drug addiction. Treatment 
options involve a range of strategies and are associated with variable effectiveness, but in 
the absence of comprehensive treatment programs, a steadfast social support network, 
prescription monitoring programs, and long-term clinical support that includes psychiatric 
care, medication management and substance abuse monitoring, the cycle of overdose and 
naloxone treatment continues [5-7].

The inadequacy of naloxone as a drug epidemic remedy is all too apparent when 
postmortem toxicology results and individual case histories are examined. Medical Examiners 
and Coroners determine cause of death when a death is unnatural, unexpected or occurs 
under unusual or suspicious circumstances. A thorough medicolegal investigation includes 
the collection of biological samples for toxicological analysis where the analytical scope is 
dependent upon case-specific circumstances. NMS Labs is a national reference laboratory that 
performs toxicology testing for death investigation purposes. From 2017 to 2018, NMS Labs 
performed testing for 28,485 postmortem cases in blood where heroin, fentanyl, or both were 
confirmed, and naloxone was included in the scope of analysis. Naloxone was not detected in 
77% of the total cases evaluated (Table 1). Potential reasons for the absence of naloxone in 
these cases are several-fold including unattended or non-witnessed death, the clinical decision 
that naloxone treatment would not be effective, or naloxone not being readily available when 
needed. Furthermore, where detailed case history was submitted to the laboratory, examples 
of emergency personnel or bystanders administering naloxone without successfully reversing 
opioid effects were identified. For example, in one case, a friend administered naloxone 
to a 36-year-old male shortly after he became unresponsive. Emergency personnel were 
contacted, and the individual was transported to the emergency room where he arrived in 
asystole and was pronounced dead a short time later. Toxicology testing showed the presence 
of several opioids including heroin, oxycodone, fentanyl, and a fentanyl-analogue in addition 
to ethanol, mirtazapine, alprazolam and cocaine. In a second case, emergency personnel were 
contacted for a 49-year-old male after he was observed collapsing at his home. According 
to the case history, two doses of naloxone were administered in the field with no response. 
The individual was transported to the hospital where he was pronounced dead shortly 
after arrival. Toxicology testing showed the presence of heroin, a nicotine metabolite, and 
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a pharmacologically inactive breakdown product of cocaine. In a 
third case, a 39-year-old male was found unresponsive on the floor 
of his home. Resuscitation attempts were made with no success; the 
decedent remained unresponsive and death was pronounced upon 
arrival at the hospital. Further investigation revealed the individual 
had been treated for heroin overdoses on two previous occasions 
in the same month. Toxicology testing showed a combination of 
cocaine, heroin, and fentanyl.

Table 1: Naloxone in cases from 2017-2018*.

  Number of 
Cases Percentage of Cases

Total number of cases 28,485 -----

Cases positive for naloxone 6,461 23%

Fentanyl + naloxone positive 
cases 3,641 13%

Heroin + naloxone positive 
cases 1,173 4%

Fentanyl + heroin + naloxone 
positive cases 1,647 6%

Cases none detected for 
naloxone 22,024 77%

Fentanyl positive cases 12,604 44%

Heroin positive cases 4,492 16%

Fentanyl + heroin positive 
cases 4,928 17%

The presented data shows that naloxone reversal failed in 23% 
of the postmortem cases included in this study and no analytical 
indications of its use was present in the remaining 77% of cases. 
Two main reasons exist for lack of drug efficacy across these 
and other drug-related deaths. First, for naloxone to be effective 
administration must occur at an appropriate dosing regimen 
in a timely manner [8]. Illegally purchased drugs may contain 
harmful contaminants and adulterants or be manufactured with 
a non-wanted drug at an unknown dose [9,10]. Examples include 
counterfeit benzodiazepine tablets that contain fentanyl, or heroin 
surreptitiously mixed with a fentanyl analogue. It is important to 
recognize from a medical and public health perspective that these 
analogues and other opioid-related novel psychoactive substances 
have not been subjected to clinical trial assessments and, as such, 
their naloxone administration requirements not optimized or 
disseminated in any formal capacity. Once respiratory depression 
progresses to prolonged hypoxia and brain function becomes 
increasingly compromised, reversal without health consequence 
becomes less likely [11]. Second, not all drug deaths are related 
to opioid use. Deaths involving cocaine and psychostimulants 
have increased in the United States in recent years; among 70,237 
drug overdose deaths in 2017, nearly a third involved cocaine, 
psychostimulants, or both [12]. 

It is of pharmacological importance that naloxone via its action 
as an opiate-receptor antagonist will not be successful in reversal of 
an overdose precipitated by stimulants such as methamphetamine 
and cocaine or other depressants such as ethanol, benzodiazepines 
and antidepressants. In the absence of proper funding at local, 
state, and federal levels to treat the underlying causes of addiction 
and to educate opioid users and their care providers, there is 
minimal expectation that the current drug crisis will abate. In 
conclusion, while naloxone is an important front-line medication 
it is not by itself sufficient to correct addiction, halt the initiation of 
an overdose or relapse, stop the cycle of overdose and reversal, and 
in some cases prevent death. The numbers speak for themselves. 
Only cases where heroin, fentanyl, or both were confirmed, and 
naloxone was included in the scope of testing were included in 
these statistics. Other drugs may have been present.
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