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Introduction 

Request 

A city fire department requested a health hazard evaluation (HHE) concerning unintentional exposure 
to illicit drugs (including fentanyl and analogues) during a response to a drug overdose. One firefighter-
emergency medical services (EMS) provider developed adverse health effects during the incident. 

Background 

According to the Centers for Disease Control and Prevention (CDC), the rate of overdose deaths 
involving synthetic opioids (which includes fentanyl and its analogues) in the United States in 2018 was 
more than three times the rate in 2015. Finding illicit fentanyl and its analogues mixed with other drugs, 
especially cocaine, is becoming more common. This trend has raised concerns about the potential for 
unintentional exposure to illicit drugs among law enforcement officers, firefighter-EMS providers, and 
other emergency responders in the course of their work. 

To learn more about the workplace, go to Section A in the Supporting Technical Information 

Our Approach 

The drug overdose response happened on January 28, 2018. On January 31 and February 1, 2018, we 
visited the fire department and conducted these activities: 

• We interviewed three firefighter-EMS providers and one police officer who were present at the 
drug overdose response. This included the firefighter-EMS provider who developed adverse 
health effects (Responder A). 

• We spoke with emergency department (ED) staff at the hospital where Responder A and the 
overdose victim were evaluated. 

We also reviewed relevant records: 

• Police department’s incident/investigation report 

• Medical records related to the incident for Responder A and the overdose victim 

• Video footage of the response from one police officer’s body camera 

To learn more about our methods, go to Section B in the Supporting Technical Information 
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Our Key Findings 

Police officers and firefighter-EMS providers responded to a 911 call about an 
overdose 

• On January 28, 2018, six firefighter-EMS providers and five police officers responded to a  
911 call. The call was about an unconscious person (victim) in a hotel room. 

• The victim likely experienced an opioid overdose. 

o Police officers found signs of recent drug use in the hotel room. 

o The victim’s vital signs improved after receiving intranasal and intraosseous naloxone. 

o A urine sample collected in the ED tested “presumptive positive” for opiates and 
cannabinoids. 

• Responders began resuscitation efforts in the hotel room before firefighter-EMS providers 
transported the victim to the ED for further care. 

One firefighter-EMS provider experienced work-related health effects 

• Responder A developed warmth, lightheadedness, palpitations, increased perspiration, and 
numbness and tingling of the cheek and tongue while in the ED. 

• Initial medical assessment of Responder A showed mild respiratory distress and pale, 
diaphoretic skin.  

• Responder A received three doses of naloxone over approximately 1.5 hours in the ED with 
improvement in status.  

• Other than a decreased respiratory rate on one occasion, Responder A did not have documented 
objective signs of serious (life-threatening) opioid toxicity.  

• Responder A was monitored in the ED for several hours. Symptoms improved over that time. 

• The cause of the health effects could not be identified. Nonetheless, the health effects 
significantly interfered with Responder A’s ability to carry out essential job duties. 

Potential routes of exposure to illicit drugs remain unclear 

• During the response, Responder A primarily managed the victim’s airway, including bag-valve-
mask ventilation and intubation. 

• Firefighter-EMS providers wore gloves and long-sleeved uniforms during the response.  

• None of the responders or ED staff we interviewed reported seeing any powders that might be 
illicit drugs on or near the victim. 
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• Police officers found items in the hotel room associated with drug use. These items were 
reportedly sent to the state forensic laboratory for testing, but results were not available for 
review.  

• Potential routes of exposure could not be definitively identified. Inhalation and mucous 
membrane (eyes, nose, or mouth) contact are possible routes of exposure, but exposure through 
the victim’s exhaled breath was unlikely. 

To learn more about our results, go to Section B in the Supporting Technical Information 

Our Recommendations 

The Occupational Safety and Health Act requires employers to provide a safe workplace. 

Potential Benefits of Improving Workplace Health and Safety: 

 Improved worker health and well-being  Enhanced image and reputation  

 Better workplace morale  Superior products, processes, and services 

 Easier employee recruiting and retention  May increase overall cost savings 

The recommendations below are based on the findings of our evaluation. For each recommendation, 
we list a series of actions you can take to address the issue at your workplace. The actions at the 
beginning of each list are preferable to the ones listed later. The list order is based on a well-accepted 
approach called the “hierarchy of controls.” The hierarchy of controls groups actions by their likely 
effectiveness in reducing or removing hazards. In most cases, the preferred approach is to eliminate 
hazardous materials or processes and install engineering controls to reduce exposure or shield 
employees. Until such controls are in place, or if they are not effective or practical, administrative 
measures and personal protective equipment might be needed. Read more about the hierarchy of 
controls at https://www.cdc.gov/niosh/topics/hierarchy/. 

We encourage the company to use a health and safety committee to discuss our 
recommendations and develop an action plan. Both employee representatives and 
management representatives should be included on the committee. Helpful guidance can be 
found in Recommended Practices for Safety and Health Programs at 
https://www.osha.gov/shpguidelines/index.html. 

https://www.cdc.gov/niosh/topics/hierarchy/
https://www.osha.gov/shpguidelines/index.html
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Recommendation 1: Provide periodic training to firefighter-EMS providers on how to 
prevent occupational exposure to illicit drugs 

Why? Illicit drugs pose a hazard to responders (such as firefighters, EMS personnel, and law 
enforcement officers) who may come into contact with them while working. Training can increase 
responders’ understanding of these topics, which can help prevent unintentional exposures. Training 
topics should include standard safe operating procedures, personal protective equipment (PPE), and 
decontamination. 

Fentanyl is commonly mixed with illicit drugs. Possible exposure routes to fentanyl and other drugs 
can vary based on the source and form of the drug. Responders are most likely to encounter fentanyl 
and its analogues in powder (including compressed powder), tablet, and/or liquid form. Potential 
exposure routes of greatest concern include inhalation, mucous membrane contact, ingestion, and 
percutaneous exposure (e.g., needlestick). Any of these exposure routes can potentially result in toxic 
effects. Brief skin contact with powdered fentanyl or its analogues is not expected to lead to toxic 
effects if any visible contamination is promptly removed.  

The fire department’s volume of calls related to drug overdoses or with suspected opioids visible  
on-scene has increased during the current drug overdose epidemic. One responder developed health 
effects during this incident that prevented continued performance of essential job duties. 

How? At your workplace, we recommend these specific actions: 

Follow guidance in the NIOSH Topic Page entitled Illicit Drugs, Including 
Fentanyl: Preventing Emergency Responders' Exposures to Illicit Drugs. 
• It is often difficult to know at the time of an incident whether a substance suspected to 

be an illicit drug contains fentanyl or its analogues. The following specific 
recommendations are most relevant to this fire department: 

o Do not touch the eyes, mouth, and nose after touching any potentially 
contaminated surface. 

o Avoid tasks or activities that may cause illicit drugs to enter the air. 

o Wash hands (or other unprotected skin) with soap and water immediately after 
coming into contact with illicit drugs or after leaving an area where illicit drugs may 
have been present to avoid potential exposure and cross-contamination.  

o Do not use hand sanitizer, alcohol-based cleaner, or bleach to clean skin that might 
have come into contact with illicit drugs.  

o Always wear nitrile gloves when illicit drugs may be present. Train responders  
(1) how to remove gloves safely and (2) to change gloves when they become 
contaminated as soon as practical during response activities. Gloves should also be 
changed periodically during response activities even without evident contamination. 

https://www.cdc.gov/niosh/topics/fentanyl/risk.html
https://www.cdc.gov/niosh/topics/fentanyl/risk.html
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Recommendation 2: Work with 911 dispatch coordinators to identify possible 
improvements in gathering and communicating pertinent information before 
emergency responders arrive at scenes where illicit drugs are suspected 

Why? Receiving information from dispatchers about the possible presence of illicit drugs before 
arriving on the scene can help first responders prepare accordingly and protect themselves, before 
conducting their own on-scene risk assessment. 

Recommendation 3: Develop new or modify existing policies and procedures for 
emergency response work involving illicit drugs for situations where the anticipated 
level of exposure is “moderate” or greater 

Why? Current NIOSH guidance is intended to apply to a range of emergency responders. At each 
specific workplace, those involved in the work can best determine how to apply the guidance to the 
specific conditions they face. A “moderate” exposure level refers to situations where small amounts 
of products that might contain illicit drugs are visible. 

How? At your workplace, we recommend these specific actions: 

Review and consider existing guidance for first responders. 

In addition to NIOSH recommendations, additional guidance includes 

• Recommendations from the state’s Department of Health: 
http://www.vdh.virginia.gov/content/uploads/sites/23/2018/01/Fentanyl-FAQ-
opioid-exposure-among-va-first-responder-survey.pdf. 

• Recommendations from the Interagency Board for Equipment Standardization and 
Interoperability on first responder PPE and decontamination: 
https://www.interagencyboard.org/content/first-responder-ppe-and-decontamination-
recommendations-fentanyl-august-2017. 

Consider working with occupational safety and health professionals 
and/or experts on PPE and emergency response work on a job  
safety analysis. 

Address these specific topics in the safety analysis:  

• Conducting an on-scene risk assessment.  

• Communicating about the discovery of suspected illicit drugs with all responders on the 
scene and managing access to that area of the scene. 

http://www.vdh.virginia.gov/content/uploads/sites/23/2018/01/Fentanyl-FAQ-opioid-exposure-among-va-first-responder-survey.pdf
http://www.vdh.virginia.gov/content/uploads/sites/23/2018/01/Fentanyl-FAQ-opioid-exposure-among-va-first-responder-survey.pdf
https://www.interagencyboard.org/content/first-responder-ppe-and-decontamination-recommendations-fentanyl-august-2017
https://www.interagencyboard.org/content/first-responder-ppe-and-decontamination-recommendations-fentanyl-august-2017
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• Timing for putting on PPE in unsecured or unsafe conditions when illicit drugs might 
be present. 

• Maintaining clear and effective communication, particularly over radios or similar 
devices, while wearing PPE. 

• Changing gloves and disposing of used gloves after performing tasks with potential for 
contamination with illicit drugs. Tasks include providing emergency medical care to 
potential overdose victims and handling illicit drugs or drug paraphernalia. 

Train firefighter-EMS providers on all new policies and procedures. 
 

 

Recommendation 4: Coordinate with local hospitals to have soap and water 
available after EMS responses for firefighter-EMS providers’ use 

Why? Firefighter-EMS providers often transport patients to the hospital ED before returning to the 
fire station or responding to another call. When the presence of illicit drugs is suspected, responders 
can use soap and water to wash their hands upon arrival to the ED. The soap and water can also be 
used for surfaces and equipment before those are disinfected.  

To avoid potential exposure and cross-contamination, washing hands with soap and water and 
decontaminating surfaces and equipment after leaving a scene where illicit drugs are known or 
suspected to be present are recommended. 

Recommendation 5: Develop standard ways to share information about forensic 
laboratory results, if performed, among agencies that jointly participate in 
responses involving illicit drugs 

Why? If substances are identified as being present at the scene of response activities, that 
documentation should be placed in the occupational health or personnel records of applicable law 
enforcement staff and firefighter-EMS providers.  

Agencies that jointly participate in responses (e.g., police and fire departments) can periodically 
review this information to help determine whether changes in current procedures are needed. The 
agencies can use this information, together with employee reports of possible exposures and health 
effects, to find any trends affecting the risk of unintentional work-related exposure to illicit drugs. 
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Recommendation 6: Encourage firefighter-EMS providers to report possible 
exposures to illicit drugs and any potential health effects to their supervisors  

Why? The fire department can use this information, along with forensic testing results, to look for 
trends affecting the risk of unintentional work-related exposure to illicit drugs and the associated 
health effects. These trends can help determine whether changes in current procedures are needed. 

How? At your workplace, we recommend these specific actions: 

Reinforce to firefighter-EMS providers that exposures can occur through 
inhalation, mucous membrane contact (eye, nose, or mouth), ingestion, 
and contact with the skin. 

 

Emphasize to firefighters-EMS providers that reporting potential exposures 
and symptoms contributes to a healthy and safe workplace. 
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Section A: Workplace Information 

At the time of the evaluation, the fire department had approximately 65 full-time career firefighters 
cross-trained to provide EMS at the emergency medical technician level or above and 6–7 office-based 
employees. The fire department had two fire stations. In addition to three engine and ladder/tower 
companies, the fire department staffed two ambulances. One ambulance was continuously staffed by 
firefighter-EMS responders. The second ambulance was staffed by firefighter-EMS responders during 
daytime hours and a volunteer rescue squad at night. Firefighters also provided EMS from fire vehicles 
as needed, for example, when ambulances were responding to other calls. Firefighters worked in  
24-hour shifts on days 1, 3, and 5 of a 9-day cycle and were off on days 2, 4, and 6–9 of the cycle.  

At the time of this evaluation, the fire department responded to approximately 6,500 fire and EMS calls 
each year. Recently, the fire department had received an increased volume of calls related to drug 
overdoses or in which suspected opioid drugs were visible on-scene. This trend was consistent with the 
increased number of drug overdose fatalities related to fentanyl, fentanyl analogues, and heroin in the 
Commonwealth of Virginia. No incidents of firefighter-EMS responders developing symptoms after 
exposure to opioids in this fire department had been reported prior to the January 2018 incident. 
However, in 2017, a first responder in a neighboring jurisdiction reportedly developed symptoms after 
potential exposure to an opioid. 
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Section B: Methods, Results, and Discussion 

Our evaluation objectives were the following:  

• Assess how firefighter-EMS responders might have been exposed to illicit drugs during the 
January 2018 incident. 

• Make recommendations on how to prevent exposures to illicit drugs among firefighter-EMS 
responders. 

Methods: Description of the January 2018 Incident  

We visited the fire department over a two-day period right after the incident. During the visit, we 
conducted voluntary, confidential interviews. We spoke with one of the first police officers present 
during the incident and all three firefighter-EMS responders (Responders A, B, and C) who provided 
direct care to the overdose victim. In total, six firefighter-EMS providers and five police officers were at 
the scene. During the interviews, we discussed the January 2018 incident, work history and practices, 
training, and PPE use. In addition, we spoke with the ED physician and members of the nursing staff 
who treated the victim and Responder A, the symptomatic firefighter-EMS responder, at the hospital 
during the incident.  

To better understand the incident, we reviewed video footage of the January 2018 incident from the 
body camera of an attending police officer. We reviewed the police department’s incident/investigation 
report and toured the ED where the victim and Responder A underwent medical evaluation and 
treatment. 

Results: Description of the January 2018 Incident 

Description of the Emergency Response 
The following summary of the incident is based on the interviews, video footage, and police 
incident/investigation report that we reviewed. On January 28, 2018, responders from the police and 
fire departments were dispatched for a 911 call concerning an unconscious victim in a hotel room. 
Firefighter-EMS responders reported that this call category, especially in young persons, often involves 
drug overdoses. Hotel staff reportedly heard a call for help and saw the victim on the floor of a hotel 
room. Hotel staff informed the police that they were told that the victim had overdosed. Police officers 
arrived on the scene first and began cardiopulmonary resuscitation. The 911 call was upgraded to 
“cardiopulmonary resuscitation in progress.” Police officers rearranged the furniture in the room to give 
the fire department team more space to attend to the victim. When Responders A–C arrived, they 
assumed responsibility for resuscitation activities.  

During a preliminary search of the hotel room, a police officer found signs of recent drug use, including 
“pulled cotton from a cigarette filter” next to the bed, a “spoon with burn marks underneath,” and a 
lighter in the hotel bathroom. The police department submitted the spoon for forensic testing by the 
state laboratory. In a subsequent search, the police found a used syringe and “a plastic bag with visible 
residue,” which were also submitted to the state laboratory for forensic testing. The police received 
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reports that items were removed from the room before first responders arrived. None of the first 
responders whom we interviewed reported seeing any powder suspected to be opioids on or near the 
victim. Forensic test results for items from the hotel room were not available for review. 

During the EMS response in the hotel room, Responder A was primarily managing the victim’s airway, 
including providing bag-valve-mask ventilation and intubating the victim. Responder A reported getting 
down on knees and elbows on the hotel room floor to achieve the positioning necessary for intubation 
and placing gloved fingers in the victim’s mouth during intubation. In addition, Responder A moved 
the victim’s extremities to assess for muscle rigidity and checked for a carotid pulse. All three 
responders wore gloves and long-sleeved uniforms during the response. 

In the hotel room, Responders B and C performed manual chest compressions until they connected the 
victim to a mechanical chest compression device. The victim’s hands were secured to the front of the 
device. In addition, Responders B and C established interosseous access (access to the circulatory 
system via a bone marrow cavity), monitored the victim’s condition, and administered epinephrine and 
multiple doses of intranasal and intraosseous naloxone.  

The victim was then transported to an ED via ambulance. On the way to the ED, Responder A 
managed the victim’s airway, while another firefighter-EMS responder administered additional 
naloxone, obtained an electrocardiogram, and established intravenous access. 

Description of Events in the Emergency Department 
None of the hospital staff reported seeing any powder suspected to be illicit drugs on or near the 
victim. After care of the victim was transferred to hospital staff, the firefighter-EMS responders gave 
report to the ED physician. Responder A removed their gloves shortly before ED staff handed 
Responder A the mechanical chest compression device. Responder A then began to experience warmth, 
lightheadedness, and palpitations. Responder A reported being soaked with perspiration when moved 
to an ED bed and experiencing numbness and tingling of the cheek and tongue. 

In our interview, Responder A reported feeling well prior to and during the entire work shift before 
arriving in the hospital ED. Responder A also reported a recent upper respiratory infection (a “cold”), 
and when asked, did not recall touching their face during the incident, for example, to wipe their nose 
or eyes.  

Responder A developed symptoms in the large ED trauma area and was treated in the same area. The 
ED physician requested that all other fire and police department personnel who participated in this 
EMS response be observed in an adjacent trauma area. After approximately 45 minutes of observation, 
none of the other 10 first responders had developed symptoms, and all were released from the ED.  
The ambulance was wiped down with disposable wipes. Long-sleeved uniforms worn during the 
incident were placed in plastic bags and transported to the fire station, where they were laundered using 
standard detergent. 

Methods: Medical Record Review  

We reviewed hospital medical records related to the January 2018 incident for the overdose victim and 
Responder A. We also reviewed the fire department’s prehospital care report for the overdose victim. 
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Results: Medical Record Review 

According to the medical records reviewed, Responder A began to experience symptoms within  
12 minutes of the victim being triaged by the ED. Findings from Responder A’s initial medical 
assessment included mild respiratory distress and pale, diaphoretic skin. No miosis (small or “pinpoint” 
pupils) was documented. Vitals signs over a period of approximately 2 hours included normal 
temperature, normal to elevated heart rate, normal to elevated blood pressure, and decreased respiratory 
rate (8 respirations per minute) on one occasion. Other documented respiratory rates were normal or 
elevated.  

Blood and urine samples were collected for testing. Urine collected approximately 1 hour after the start 
of symptoms tested negative in a standard seven-panel urine drug screen. The seven-panel urine drug 
screen consisted of cannabinoids, phencyclidine, cocaine, opiates, amphetamines, benzodiazepines, and 
barbiturates. Responder A received intravenous fluids and three 2-milligram doses of naloxone over a 
period of approximately 1.5 hours. The first dose was given immediately upon triage and gaining 
intravenous access. The second dose was given 15 minutes after the first dose. The third dose was given 
92 minutes after the first dose.  

After the second dose of naloxone, the chart noted “overall patient [Responder A] status improved, 
patient [Responder A] feeling better.” The third dose was given in response to Responder A reporting 
feeling dizzy again, having numbness in the face, and feeling an increase in heart rate. The respiratory 
rate of 8 breaths per minute mentioned previously was noted just prior to the third dose of naloxone. 
Reassessment 40 minutes after the third dose noted a respiratory rate of 26 respirations per minute. 
Approximately 50 minutes after the third dose, the chart noted “overall patient [Responder A] status 
improved, patient [Responder A] feeling better.” Responder A was discharged from the ED 
approximately 4.5 hours after symptoms began. The ED physician’s clinical impression was “near 
syncope and accidental overdose.”  

During the EMS response, the victim’s vital signs improved after administration of naloxone. The 
victim’s ED admission diagnosis was “suspected opiate overdose and acute cardiopulmonary arrest.”  
A urine drug screen collected in the ED tested as “presumptive positive” for cannabinoids and opiates 
with the cut-off for opiates noted to be 100 nanograms per milliliter. No ethanol was detected in blood 
samples collected in the ED. Clinical impression upon admission to the intensive care unit was “cardiac 
arrest, respiratory arrest, and overdose.” The final diagnosis in the medical records for the victim, who 
subsequently died, listed multiple diagnoses including “anoxic injury and narcotic overdose.” 

Discussion  

In 2018, the rate of overdose deaths involving synthetic opioids (which includes fentanyl and its 
analogues) in the United States was more than three times the rate in 2015 [CDC 2018b,c, 2020]. This 
has raised concerns about the potential for exposure to illicit drugs among emergency responders, who 
might come into contact with them in the course of their work [Howard and Hornsby-Myers 2018].  

Issues Related to Health Effects 
The current drug overdose epidemic often involves situations where multiple drugs are used, and the 
identity of the substances cannot be determined without laboratory analysis [Liu et al. 2018]. In this 
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incident, one responder reported a range of nonspecific symptoms shortly after transporting the victim 
to the ED. No records from forensic laboratory testing were available for review.  

Classic signs and symptoms of severe opioid toxicity include lethargy or other indications of central 
nervous system depression, shallow or slow breathing, miosis (small or “pinpoint” pupils), slow heart 
rate, and low body temperature [Boyer 2012; Ropper et al. 2014]. The continuum of signs and 
symptoms experienced upon opioid exposure can include nausea and lightheadedness [Lynch et al. 
2018; Suzuki and El-Haddad 2017]. However, not all patients with opioid intoxication consistently 
experience all of these components [Boyer 2012]. Low-dose exposure to opioids might result in milder 
symptomology. Over approximately 2 hours of monitoring, Responder A experienced one documented 
transient decrease in respiratory rate and reported feeling better after receiving naloxone during the 
course of ED treatment. Overall, Responder A’s clinical manifestations are not classic for severe opioid 
toxicity, but could be consistent with milder toxicity related to illicit drugs.  

Various types of stimulant drugs such as cocaine and methamphetamine may lead to similar nonspecific 
symptoms as Responder A experienced. Illicit fentanyl and its analogues are increasingly being mixed 
with other drugs, particularly cocaine [CDC 2018a]. Classically, toxicity from stimulants involves 
elevated heart rate and blood pressure, increased alertness, sweating, nausea and vomiting, and 
hallucinations. Nonspecific health effects associated with stimulant drugs may include shortness of 
breath, dizziness, confusion, and headache [Albertson et al. 1999; Brody et al. 1990; Egred and Davis 
2005; Haim et al. 1995]. Cocaine has local anesthetic effects such as numbness and tingling [Aronson 
2016; Brody et al. 1990].  

The ED assessment included evaluating Responder A for other medical causes that might explain the 
health effects experienced. However, there was no evidence that volume depletion, hypoglycemia, 
arrhythmia, or seizure might have contributed to the health effects observed. In our evaluation, it is not 
possible to determine if other clinical factors or perceived risk might have impacted the observed health 
effects. The concept of “perceived risk,” or the subjective judgement that individuals make about the 
type and severity of any risk, has been associated with increased anxiety and symptom reporting 
separate from physical exposure to a hazard [Gallacher et al. 2007]. The possible relationships between 
perceived risk, the types of exposures, and the clinical status of the responders discussed in this report 
were not assessed in this evaluation. 

Another consideration is that illicit drugs might contain adulterants or contaminants that might lead to 
symptoms [Behrman 2008; Cole et al. 2011]. This possibility is difficult to assess because the exact 
composition of such drugs likely vary by batch and all the components are not well characterized.  

Issues Related to Potential Exposure 
Many factors suggested the victim experienced an opioid overdose in the hotel room. The hotel staff 
informed police that they were told that the victim had overdosed and signs of recent suspected opioid 
use were found in the hotel room. The victim’s urine drug screening test results was presumptively 
positive for opiates and cannabinoids. However, these tests cannot pinpoint whether the substances 
were used during the overdose that occurred shortly before urine collection or at a time before the 
overdose. No forensic testing results were available to provide more information about the substances 
involved in the victim’s overdose to which emergency responders were potentially exposed.  
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Although the victim likely overdosed on opioids, the potential routes of exposure to Responder A 
remain unclear. Responder A was closer to the victim’s head and torso both in the hotel room and 
during transport to the hospital than other firefighter-EMS responders. On the basis of the interviews 
and body camera video footage, the firefighter-EMS responders (including Responder A) wore gloves 
during the incident, which is consistent with current NIOSH guidance [NIOSH 2020]. The firefighter-
EMS responders also wore long-sleeved uniforms, which offer an additional level of dermal protection 
[NIOSH 2020]. Further, the emergency responders and hospital staff we interviewed reported no 
powder suspected to be opioids on or near the victim. 

Although Responder A was positioned close to the victim’s head, it is unlikely that exposure to opioids 
occurred through the victim’s exhaled breath. During cardiovascular surgery in operating room suites, 
NIOSH researchers did not find any fentanyl in the air during assessments of possible second-hand 
exposure to fentanyl when patients received fentanyl intravenously [Law et al. 2010a,b]. However, these 
findings might not be directly applicable because the assessments did not involve fentanyl in a powder 
form that might have been “snorted” or “sniffed” through the nasal passages.  

In general, inhalation, mucus membrane contact, ingestion, and percutaneous exposure (e.g., 
needlestick) are important potential routes of exposure. Brief skin contact with fentanyl or its analogues 
are not expected to lead to toxic effects if visible contamination is promptly removed [Moss et al. 2018]. 

We cannot rule out several possible exposure scenarios. First, a small amount of illicit drugs might have 
been on the carpeting of the hotel room floor or within the victim’s respiratory tract and close to 
Responder A’s breathing zone when the victim was being intubated. Second, there was the possibility 
that Responder A’s gloves became cross-contaminated with small amounts of illicit drugs, and 
subsequent hand-to-face contact or aerosolization occurred upon glove removal. Third, a small amount 
of illicit drugs could have been transferred from the victim’s hand to the mechanical chest compression 
device that was then transferred to Responder A’s ungloved hands in the ED. In these possible 
scenarios, mucosal membrane contact via inadvertent hand-to-face contact and/or inhalation are 
possible routes of exposure. 

Responder A’s negative urine drug screen result does not rule out the possibility of opioid exposure 
[Nagpal et al. 2017]. The ability to detect synthetic opioids in blood (or serum) and urine is an area of 
active investigation, with known limitations [Armenian et al. 2017; Suzuki and El-Haddad 2017]. First, 
commonly used urine drug screening panels are designed to screen for a variety of opiates (a subset of 
opioids). Screening assays do not detect all opioids equally well. Fentanyl is sufficiently different in 
chemical structure from the opiate morphine that tests specifically looking for fentanyl are required to 
detect it [Keary et al. 2012; Milone 2012; Suzuki and El-Haddad 2017]. Other uncertainties include the 
timing of testing relative to potential exposure and the sensitivity of various tests. In addition, 
established cutoff levels for urine drug screening tests take into consideration the desirability of 
avoiding false-positive tests [Moeller et al. 2017]; therefore, results lower than established cutoff levels 
are reported as negative. 

Firefighter-EMS responders and hospital staff raised questions about decontamination procedures 
during our discussions. The practice of removing potentially contaminated clothing and carefully 
placing them in bags until laundering, as well as having laundry services at the worksite to avoid take-



 
B-6 

home contamination, are consistent with recommended work practices to avoid cross-contamination. 
Responders who come into contact with materials that might be contaminated with illicit drugs should 
immediately wash the affected skin with soap and water. Alcohol-based gels (e.g., hand sanitizers) 
should be avoided because alcohol can increase absorption of fentanyl through the skin [Interagency 
Board 2017; Moss et al. 2018]. Bleach, which is often used for decontamination in other settings, should 
not be used [Interagency Board 2017]. 

Limitations  

This evaluation is subject to several limitations. First, the evaluation was retrospective in nature; 
however, we interviewed responders approximately 3 days after the incident. Second, forensic 
laboratory testing results for substances collected as evidence from the hotel room were not available 
for review. Other limitations related to fully characterizing the exposures are discussed above. Finally, 
although we reviewed the ED records for Responder A, we cannot completely rule out the possibility 
that unrecognized medical conditions might have contributed to the health effects observed. 

Conclusions 

During an EMS response incident in January 2018, Responder A developed health effects after treating 
a victim experiencing a suspected opioid overdose. The cause of Responder A’s health effects and the 
potential source of exposure could not be definitively identified. Responders wore PPE that followed 
current NIOSH guidance [NIOSH 2020] in situations where illicit drugs are suspected to be present but 
not visible. Further evaluations and research are needed to improve understanding of the routes of 
exposure and potential health effects among first responders potentially exposed to illicit drugs 
(including opioids such as fentanyl and fentanyl analogues) in the course of their work. Preventing illicit 
drug exposures and potential health effects among first responders might be achieved through further 
training about the routes of exposure likely to cause symptoms and how to protect against those 
exposures.  
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