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Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders, and policy-makers 

make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document, the document is made available for 

informational purposes only and no representations or warranties are made with respect to its fitness for any particular purpose. The information in this document should not be 

used as a substitute for professional medical advice or as a substitute for the application of clinical judgment in respect of the care of a particular patient or other professional 

judgment in any decision-making process. The Canadian Agency for Drugs and Technologies in Health (CADTH) does not endorse any information, drugs, therapies, treatments, 

products, processes, or services.

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up-to-date as at the applicable date the material was 

first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the quality, currency, propriety, accuracy, or 

reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing this document. The views and opinions of third parties 

published in this document do not necessarily state or reflect those of CADTH.

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or conclusions contained in 

or implied by the contents of this document or any of the source materials.

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by the third-party website 

owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information contained on such third-party sites and CADTH is 

not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH has no responsibility for the collection, use, and disclosure of personal 

information by third-party sites.

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal, provincial, or territorial 

governments or any third party supplier of information.

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at the user’s own risk.

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and interpreted in 

accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the exclusive jurisdiction of the courts of the 

Province of Ontario, Canada.

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian Copyright Act and other 

national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes only, provided it is not modified when 

reproduced and appropriate credit is given to CADTH and its licensors.

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence to help make informed 

decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system.

Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec.
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How It Works
RESPMETER is a wireless biosensor worn on the chest that monitors breathing and detects 
when the wearer is experiencing opioid-induced respiratory depression.1 The manufacturer 
states that RESPMETER is 1 of the smallest biosensors available, but it is unclear, based 
on the information available, what the dimensions of the device are.2 The device monitors 
and analyzes the respiratory patterns of the wearer and when it detects opioid-induced 
respiratory depression, an alert is sent to designated first responders who can then intervene 
and administer naloxone.1 The device can transmit data to a real-time monitoring platform 
using a smartphone.2 This platform uses artificial intelligence to detect and be alerted to 
breathing problems.2

Who Might Benefit?
Opioids are potent respiratory depressants and overdose resulting in respiratory depression 
is a leading cause of death among people who use opioids.3 Opioid use disorder is a chronic, 
relapsing condition that has been a major contributor to the increase in opioid-related 
morbidity and mortality in Canada.4 There were 1,705 apparent opioid toxicity deaths in 
Canada between July and September 2020.5 This is a 120% increase in the number of 
apparent opioid toxicity deaths during the same time frame in 2019 (776 deaths).5 Most 
apparent opioid toxicity deaths in 2020 (January to September) occurred among males and 
those aged 20 to 49 years.5 People with opioid dependence are the most likely to experience 
an overdose.3 Due to lowered tolerance, people who use opioids are at an increased risk 
of overdose following a period of abstinence from opioids (e.g., following detoxification, 
cessation of drug dependence treatment, release from incarceration).3 Devices that detect 
opioid-induced respiratory depression could be of benefit to people who use opioids during 
these high-risk periods.

In Canada, there was a 74% increase in apparent opioid toxicity deaths in the 6 months 
following the implementation of COVID-19 prevention measures (April to September 2020; 
3,351 deaths) compared to the prior 6 months (October 2019 to March 2020; 1,923 deaths).5 
Factors that may have contributed to this increase in overdose deaths include the increasingly 
toxic drug supply; increased feelings of isolation, stress, and anxiety; and limited availability or 
accessibility of services for people who use drugs.5

Availability in Canada
RESPMETER received FDA breakthrough device status in 2020 but is not yet approved by 
the FDA.1 The device is not currently approved for use in Canada. It is not clear, at the time of 
publication, when and if the manufacturer intends on entering the Canadian market.
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What Does It Cost?
Information on the cost of RESPMETER was not found. It is unknown whether device users 
or the health care system will cover the cost of the device. The device may require the use of 
a smartphone, which would be a cost incurred by the device user. There could be additional 
costs to the health care system because of first responders who intervene after receiving an 
alert from the device.

Current Practice
The 2018 Canadian Research Initiative in Substance Misuse (or CRISM) guidelines 
recommend opioid agonist treatment (e.g., buprenorphine-naloxone, methadone) as the 
first- and second-line treatment options for opioid use disorder.4 Withdrawal management 
alone is not recommended, as it has been associated with an increased risk of relapse and 
overdose death.4 As part of standard care for opioid use disorder, the guidelines recommend 
that information and referrals to take-home naloxone programs and other harms reduction 
services should be routinely provided.4 Current harms reduction strategies do not include 
devices that monitor for overdose. Devices that detect opioid-induced respiratory depression 
such as RESPMETER would represent a novel addition to harms reduction interventions for 
opioid use disorder in Canada.

For the treatment of opioid overdose, WHO recommends the administration of naloxone, 
which is an opioid antagonist that can rapidly reverse the effects of opioids within minutes.3 
In addition to naloxone, airway management and assisting resuscitation (e.g., assisting 
ventilation and rescue breathing) are recommended for the management of opioid overdose.3 
WHO also recommends that after naloxone has been administered and the individual has 
been successfully resuscitated, their breathing and level of consciousness should be closely 
monitored until they have fully recovered.3

What Is the Evidence?
No published evidence for the use of RESPMETER to detect opioid-induced respiratory 
depression was identified.

Safety
No evidence on the safety of RESPMETER has been identified in the literature.
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Issues to Consider
Devices that detect opioid-induced respiratory depression such as RESPMETER could help 
to prevent opioid overdose deaths by alerting first responders so that they can intervene 
earlier and administer naloxone. However, the willingness of people who use opioids to 
wear these devices is an important consideration. A patient preference study conducted in 
Vancouver found that among the 1,061 adults who use illicit drugs surveyed, 576 (54.1%) 
said they were willing to wear an overdose detection device.6 The study found that factors 
that were positively associated with willingness were previous overdose, current methadone 
treatment, female gender, and history of chronic pain.6 Understanding factors that impact the 
acceptability of wearable overdose detection devices for people who use opioids could help 
to ensure the uptake of these devices. Devices that are small and can be worn under clothing 
or that look similar to other commonly worn devices could help to limit the stigma that may 
be associated with wearing overdose detection devices. Another factor to consider is the 
requirement for access to a smartphone. Overdose detection devices that require the use of a 
smartphone could pose a barrier to individuals without smartphone access.

Related Developments

Automatic Antidote Delivery Device
A prototype of a minimally invasive automatic antidote delivery device for opioid overdose has 
been developed and tested in an animal model.7 The device is designed to be placed under 
the skin and can deliver naloxone when activated by a wearable magnetic field generator.7 The 
device is still in early development, but the researchers intend to conduct further studies that 
integrate a wireless respiratory monitor to detect overdose.7

RESPMETER in COVID-19 Patients
A digital platform is being developed that will be used in combination with RESPMETER to 
help clinicians continuously monitor and predict respiratory failure in COVID-19 patients.8 
To support the development of this platform, RESPMETER is currently being studied in a 
prospective study in patients with respiratory failure.9 The aim of the study is to develop a 
machine-learning model that can predict clinically significant deterioration in patients.9

Looking Ahead
RESPMETER, or devices like it, could play a role in opioid overdose management. However, 
information on its effectiveness and safety for detecting opioid-induced respiratory 
depression is needed. Information on the cost of this device would help to determine its 
potential place in current practice. Further research on design features and other factors that 
influence the acceptability of overdose detection devices could help to ensure their uptake 
and identify people who are most likely to benefit from their use.
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