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Abstract

Background Patients with chronic or acute/postoperative pain frequently use opioids. However, opioids may cause consider-
able adverse reactions (ARs), such as respiratory depression, which could be lethal. Unfortunately, only 5% of drug-related
ARs (including those to opioids) are reported to health authorities. Therefore, little is known regarding the occurrence of
opioid-related ARs at the population level.

Objective The aim of this study was to investigate how the rates of reported opioid-related ARs have changed in Canada
since 1965.

Methods Our retrospective study examined trends of reported opioid-related ARs occurring in hospitalized and outpatients.
Data on opioid-related ARs and mortality between 1965 and 2019 were obtained from the Canada Vigilance and Statistics
Canada databases. Descriptive and Joinpoint regression analyses were performed.

Results Oxycodone and normethadone were the most and least involved opioid agents, respectively, among the 18,407
reported ARs. The highest rate of reported opioid ARs (3.8 per 100,000 person-years) was recorded in 2012, whereas
the lowest was recorded in 1965 (0.1 per 100,000 person-years). Between 1965 and 2019, annual rates climbed by 4.2%
(95% confidence interval [CI] 3.1-5.2), and many fluctuations were observed: 1965-1974: +22.3% (95% CI 12.0-33.6);
1974-2000: — 4.1% (95% CI — 5.3 to — 2.9); 2000-2008: +30.3% (95% CI 22.6-38.4); 2008-2014: +4.1% (95% CI — 1.5
to 10.1); 2014-2017: —26.0% (95% CI — 44.7 to — 0.9); and, finally, 2017-2019: +-35.4% (95% CI 3.8-76.7).

Conclusion Reported opioid-related ARs have increased since 1965, although fluctuations were observed in recent decades.
The absolute number of opioid-related ARs might be seriously underestimated. Future studies should look into how to close
this gap.

1 Introduction optimized first, rather than an opioid trial. If this does not

work, they recommended starting an opioid trial instead of
Prescription opioid use has been steadily decreasing continuing therapy without opioids. This recommendation
between 2012 and 2017 in Canada. Nevertheless, as many  shows that opioids are still widely used in pain management
as 21.3 million prescriptions were administered in Canada  [12]. Canada stands among the largest users of opioids in the
in 2017 [23]. Opioids have analgesic and sedative effects ~ world [7, 25]. In 2017, 11.8% of the population were claimed
and are commonly used for the management of pain despite  to have consumed opioids in the last year [35]; however, this

advancements in pain management over the years [12].  drug class is associated with considerable adverse reactions
McMaster University's most recent guidelines for opioid ~ (ARS).

therapy and management of chronic pain not connected to Indeed, the continuum of ARs related to opioids may
cancer pain, published in 2017, recommended that nono-  vary from constipation to itching and may be lethal when

pioid pharmacotherapy and nonpharmacologic therapy be  involving decreased central respiratory drive, rate, and tidal
volume [11]. ARs resulting from taking an opioid as pre-

scribed represent 41% of opioid-related hospital admissions

DX Jacinthe Leclerc [23]. Hospital admission, along with death, are serious ARs,
jacinthe.leclerc @uqtr.ca according to health authorities. Indeed, “A serious adverse
https://www.uqtr.ca reaction is defined in the Regulations as a noxious and
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Using a descriptive analysis spanning > 50 years, opioid-
related adverse reactions occurring in hospitalized and
outpatients and reported to the Canada Vigilance data-
base were extracted (n = 18,407) and analyzed

An increase in reports of opioid-related adverse reac-
tions was noted over time, even though fluctuations were
observed in the last 20 years.

These results show the extensive potential of using the
Canada Vigilance database to study trends of adverse
reactions in Canada.

unintended response to a drug or natural health product that
occurs at any dose and that requires in-patient hospitaliza-
tion or prolongation of existing hospitalization, causes con-
genital malformation, results in persistent or significant dis-
ability or incapacity, is life-threatening or results in death”
[21]. Unfortunately, even in the safest and most rigorous
drug licensing program, only 5% (95% confidence interval
[CI] 2-18) of drug-related ARs would be reported for inves-
tigation to health authorities [20].

One of the Canadian government drug programs is specif-
ically focused on drug safety: the Canada Vigilance Program
(managed by Health Canada) [36]. This program has been
collecting declarations of drug-related ARs since 1965 [37].
Healthcare professionals, patients, hospital staff, and drug
manufacturers are asked to report promptly via MedEffect
any AR that they are made aware of [36]. ARs collected in
MedEffect are treated, investigated for causality, and then
disclosed publicly in the Canada Vigilance online database
[36, 37]. This important information regarding drug-related
ARs occurring in Canadian patients is used to better monitor
the risk—benefit ratio of commercialized drugs.

Many therapeutic efforts have been made in recent years
to improve the clinical management of patients who use opi-
oids, in addition to the opioid crisis (e.g., naloxone [15]).
However, little is known about the progression of opioid-
related ARs reported to health officials. The aim of this
study was to investigate how AR declarations related to opi-
oids have changed in Canada since 1965. We expected that
the rate of opioid-related ARs reported to Health Canada
would rise over time, in line with rising cancer rates [5], sur-
gical procedures [6], increased opioid treatment choices, and
increased knowledge of opioid-related adverse effects [24].
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2 Methods
2.1 Study Design and Period

This was a descriptive retrospective study design using data
from 1 January 1965 to 31 October 2019.

2.2 Source of Data

The source of data was the publicly accessible Canada Vigi-
lance database [17, 19] and the Statistics Canada database
[41]. We extracted data from each database and treated them
independently as described in Sect. 2.6. In the Canada Vigi-
lance database, ARs are coded according to the preferred ter-
minology of the Medical Dictionary for Regulatory Activi-
ties (MedDRA v. 22.1) [13]. At the point of data extraction
(January 2020), data were available from 1 January 1965 to
31 October 2019. The method for using this source of data
for applied pharmacovigilance studies has been previously
published [1]. The Statistics Canada database provides the
annual Canadian population since 1965, but only since 1971
specifically for female and male Canadians [40]. We used the
total number of Canadians available on 1 July of each year
as a denominator to calculate the annual rate.

2.3 Drug Class Selection and Eligibility

The therapeutic class of opioids was selected for this study
because of its prevalence of use worldwide and its high risk
profile [33]. The list of international nonproprietary names
marketed in Canada was produced based on the Compen-
dium of Pharmaceuticals and Specialties [4] and validated
by two authors (ML and JL) using the Health Canada Drug
Product Database [17]. In the Canada Vigilance database,
opioids are coded textually by international nonproprietary
names. To be eligible for data extraction, ARs declared in
the database had to be associated with the use of an opioid
drug. No other exclusion criteria were applied.

2.4 Outcomes

Outcomes were opioid-related ARs declared to Health Can-
ada independent of whether or not seriousness criteria were
met (death, disability, congenital anomaly, life threatening,
hospitalization, other medically important conditions [18]).

2.5 Data Extraction Process

AR-related data were pulled from the Canada Vigilance
database in batches of 1000 (the system’s limit) and down-
loaded into Excel files. Following that, each of the 1000 AR
files was merged into a single file. Then only the suspect or



Reporting Rates of Opioid-Related Adverse Events in Canada

155

concomitant medications were retained [those used to cure
the real AR were deleted (Fig. 1)]. Finally, duplicates were
deleted from the database to tidy it up and from the Excel
database using the Adverse Reaction Report number vari-
able. Our group had already published this strategy [1].

2.6 Data Analyses

We summarized the properties of extracted ARs using
descriptive statistics, which served as a proxy for data qual-
ity (namely, proportion of missing data by variable). The
annual number of ARs per opioid agent was then computed.
Then, rates of AR were calculated, with the annual number
of ARs (from the Canada Vigilance database) as the numera-
tor and the total Canadian population as the denominator
(from the Statistics Canada database) [40]. Rates were calcu-
lated for 100,000 person-years. Trends of ARs (either rates
or absolute numbers) were stratified according to character-
istics associated with the given AR, such as sex, age group,
type of drug used, drug class, type of outcome related to
the adverse event report as reported to Canada Vigilance
(e.g., death vs. recovered), type of reporter source of report
(classes: hospital, manufacturer, clinical trial, community or
other), type of declaration (spontaneous, study, published,
or other), causality assessment, etc. Of note, the causality
assessment of the AR (suspect or concomitant) had already
been evaluated by Health Canada prior to data extraction.
Health authorities consider “suspect” a product if the health
product caused the AR and “concomitant” if the health prod-
uct is not suspected but the patient was taking it at the time
of the AR. We used the Joinpoint Regression Program to
perform log-linear Joinpoint regression analysis (version
4.8.0.1; April 2020; Statistical Methodology and Applica-
tions Branch, Surveillance Research Program, National Can-
cer Institute). This software calculates the best-fit model, the

Fig. 1 Opioid-related adverse 4000
reactions declared to Health
Canada since 1965, by reporter
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number of segments in a given trend, and the annual percent-
age change (APC) in trends, as well as the related 95% CI.

As unforeseen and as yet unresolvable technical issues
were encountered with the Canada Vigilance database (some
data were not extractable; listed in Table S1 in the electronic
supplementary material [ESM]), we performed three post-
hoc sensitivity analyses to validate the initial findings. Our
first sensitivity analysis strategy was radical: we removed the
trend analysis (1965-2019) for the whole opioids group with
which we encountered some problems during data extrac-
tion, independently of their seriousness criteria and their
source of report (Table S1 in the ESM). We recognized that
this would definitely result in a significant underestimation
of the true situation, so we conducted a second, more con-
servative sensitive analysis, excluding only opioids that were
difficult to extract for a specific study period (e.g., codeine,
hydromorphone, fentanyl, and oxycodone; Table S1 in the
ESM). We took an even more conservative approach for the
last sensitivity analysis, removing opioids that were hard to
extract for a specific study period and report source (e.g.,
ARs associated with fentanyl and reported by manufacturers
were removed from the trend analysis; Table S1 in the ESM).
Trends were then re-evaluated in all cases, as described in
the main analysis.

2.7 Ethics and Data Protection

This study was conducted at the Université du Québec a
Trois-Rivieres' Department of Nursing and the Centre de
recherche de 1'Institut universitaire de cardiologie et de
pneumologie de Québec-Université Laval. Because the data
were publicly available, no review ethic board certificate was
required. Data were designated and protected by the Privacy
Act. It was not necessary to obtain informed consent from
the patients.

m Serious

Consummer or Pharmacist
other non
health
professional

‘ | |
‘ ‘ ® Non serious

Physician

Reporter Type

A\ Adis



156

M. Lavallée et al.

3 Results
3.1 Description of the Database

The Canada Vigilance databasehad 41 variables that could
be extracted, and the majority of the key variables had no
missing data (Table S2 in the ESM). Figure S1 in the ESM
depicts the data extraction flowchart. In total, 689,323 ARs
were extracted from the database at first; 189,528 ARs
remained after deleting the non-opioid-related ARs. Then,
only the cases (n = 189,001) in which the opioid was associ-
ated with the AR (but not used to treat it) were kept. After
removing duplicates, our final database for this analysis
contained 18,407 opioid-related ARs. Between 1965 and
2019, there were 18,407 reports of ARs linked to opioids in
Canada (Fig. S1 in the ESM). The numbers of opioid-related
ARs for each agent are summarized in Table 1 and illustrated
in Fig. S1 in the ESM. The largest overall proportion of ARs
was for oxycodone (n = 4053 [22.0%]), and the lowest was
for normethadone (n = 14 [0.1%]). The causality assess-
ment found that, of the total number of opioid-related ARs
(n = 18,407) that were reported, 16,445 were likely caused
by the opioid (labeled as “suspect” in the causality assess-
ment). The other opioids mentioned in AR reports were
only labeled as “concomitant” in 1962. No other medicine
was shown to be the cause of the AR in the latter study.
More than half of the AR cases were classified as serious
(n = 10,105), with the remaining 8285 classified as non-
serious. Healthcare professionals (physicians, pharmacists,
and other health professionals) reported 5639 serious ARs
(Fig. 1). Furthermore, fewer ARs (serious or non-serious)
were reported by physicians (n = 2746) and pharmacists
(n = 2963) than by consumers or non-healthcare profession-
als (n = 4642) (Fig. 1). Since 1965, manufacturers have been
the greatest source of reporters (n = 8908), as expected.

3.2 Description of Trends
3.2.1 Absolute Numbers of Opioid-Related ARs

Since 1965, the total number of opioid-related ARs reported
to Health Canada has risen steadily, from 19 in 1965 to 1002
in 2019 (Fig. S3 in the ESM). More non-serious ARs were
recorded than serious ARs until 2001 (Fig. S4 in the ESM),
at which point the trend reversed. The maximum number of
serious ARs (n = 1097) was reported in 2012, and the lowest
number (n = 1) was reported in 1965, the first year of this
study. The largest total of non-serious ARs was recorded
in 2014 (n = 468), and the lowest was recorded in 1965
(n=18).

Over the years, the trends regarding AR report sources
have changed (Fig. S5 in the ESM). Indeed, between 1965
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Table 1 Number of adverse reactions per opioid declared to Health
Canada between 1965 and 2019

International nonproprietary Marketing Adverse reactions
name authorization n (%)

date
Meperidine 1944 2409 (13.10)
Morphine 1951 1407 (7.65)
Opium 1951 32 (0.17)
Codeine 1951 2679 (14.56)
Hydrocodone 1957 92 (0.50)
Normethadone 1957 14 (0.08)
Oxycodone 1958 4053 (22.03)
Pentazocine 1967 1012 (5.50)
Fentanyl 1982 2633 (14.31)
Hydromorphone 1984 1485 (8.07)
Sufentanil 1985 34 (0.19)
Methocarbamol 1992 47 (0.26)
Methocarbamol with codeine 1992 77 (0.42)
Nalbuphine 1993 37 (0.20)
Remifentanil 1997 52 (0.28)
Methadone 2000 418 (2.27)
Tramadol 2005 624 (3.39)
Buprenorphine 2010 1224 (6.65)
Tapentadol 2011 68 (0.37)
Total - 18,397 (100.00)

and 1997, most reports originated from hospitals. However,
since 1998, reports from hospitals declined and reports from
manufacturers increased. Interestingly, since 1999, more
reports have come from the community. The source of the
report is considered as “other” if it does not come from one
of the following sources: manufacturer, clinical trials, com-
munity (e.g., pharmacy in community), or hospital.

Opioids were suspected as causative agents in ARs
throughout the study period, which is unsurprising (Fig. S6
in the ESM). Since 1965, the majority of AR cases have
been recorded spontaneously (n = 16,548; Fig. S7 in the
ESM). Finally, Health Canada generally did not know the
outcome for the patient experiencing the AR throughout the
study period.

3.2.2 Rates of Opioid-Related ARs per 100,000 Person-Years

The rate of declared ARs has fluctuated over time, from 0.1
per 100,000 person-years in 1965 to 2.7 per 100,000 person-
years in 2019 (Fig. 2). The highest rate of AR declarations
was recorded in 2012 (3.8 per 100,000 person-years). Using
a log-linear regression model, we calculated that rates grew
by 4.2% each year (95% CI 3.1-5.2) across the study period.
The best fitted Joinpoint regression model, in particular,
allowed for identification of six segments of the trend.
Between 1965 and 1974, the yearly percentage change in



Reporting Rates of Opioid-Related Adverse Events in Canada

157

AR declaration rate per 100,000 person-years increased by
22.3% (95% CI 12.0-33.6). The second period spanned 1974
to 2000, with an estimated drop of 4.1% (95% CI 2.9-5.3).
The third segment was predicted to be +30.3% (95% CI
22.6-38.4) between 2000 and 2008, and the fourth section
was expected to be +4.1% (95% CI —1.5-10.1) between
2008 and 2014. Fifth, between 2014 and 2017, there was
a26.0% drop (95% CI 0.9-44.7) in opioid-related AR dec-
larations, with a final increase of 35.4% (95% CI 3.8-76.7)
between 2017 and 2019.

Stratification analysis revealed that, for the most part,
females had greater rates of declared ARs than males during
the study period, with the exception of 2008-2013 (Fig. 3).
During the study period, the annual rate of declared ARs for
females increased by 3.3% (95% CI 2.4-4.3). Males saw a
similar increase of 4.3% (95% CI 3.0-5.7). Throughout the
study period, rates of declared ARs increased in both the
group aged 0-64 years (3.4% [95% CI 2.2-4.6]) and those
aged 65 years (1.9% [95% CI 0.9-2.9]) (Fig. 4).

Throughout the study period, the rates of serious and non-
serious ARs reported to Health Canada fluctuated widely
(Fig. S8 in the ESM). During the study period, the annual
rate of non-serious ARs grew by 1.5% (95% CI1 0.7-2.3), and
the rate of serious ARs increased by 7.3% (95% CI 5.4-9.2).

3.3 Post-Hoc Sensitivity Analysis

Figures S9 (radical), S10 (moderate), and S11 (conserva-
tive) in the ESM show the results of the post-hoc sensi-
tivity analyses (even more conservative). In the first, the
log-linear model predicted a yearly increase of 0.5% (95%

Fig.2 Annual rate of opioid- 4.4
related adverse reactions

declared to Health Canada. APC 4.0
annual percent change. *Sta-

tistically significant increase or 3.6
decrease

3.2

Rate of declared adverse reactions
per 100,000 person-year

CI —0.5-1.4) that was non-statistically significant over the
study period (Fig. S9 in the ESM). The second sensitivity
analysis showed a 1.4% total increase (95% CI 0.6-2.2) (Fig.
S10 in the ESM). Finally, a 1.7% rise (95% CI 1.0-2.5%)
was reported in the third sensitivity analysis (Fig. S11 in the
ESM). Even though the 95% CI did not match those in our
initial study (95% CI 3.1-5.2), the conservative sensitivity
analyses all showed rising and statistically significant trends.

4 Discussion
4.1 Major Findings

We demonstrate in this study that, notwithstanding changes
in the last 20 years, trends for declared opioid-related ARs
have increased since 1965. This retrospective population-
wide investigation of opioid-related ARs is, to our knowl-
edge, the first of its kind and demonstrates the vast potential
of using the Canada Vigilance database to examine AR pat-
terns in Canada.

In recent years, manufacturers have been the most promi-
nent reporting body. This is consistent with the Canadian
homologation procedure [14], which requires manufacturers
to disclose any ARs they become aware of, especially in the
first few years after a new product is commercialized. How-
ever, it was not mandatory for non-manufacturers to disclose
ARs during the period covered by this study.
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Fig.3 Annual rate of opioid-
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4.2 Increasing and Fluctuating Trends
of Opioid-Related AR Declarations

As expected, we saw an upward trend in opioid-related AR
declarations over time (4.2% [95% CI 3.1-5.2]). This is
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B Observed
== 1971.0-2019.0 APC = 3.30*

1985 1990 1995 2000 2005 2010 2015 2020

Year

B Observed
== 1971.0-2019.0 APC = 4.35%

1985 1990 1995 2000 2005 2010 2015 2020

Year

consistent with our hypotheses, including the effects of the
increasing incidence of cancer in Canada [5], along with the
aging of the population [40].

The rise in opioid-related AR declarations is also consist-
ent with a report released by Health Canada in 2018 [35],
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Fig.4 Annual rate of opioid-
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which revealed the total number of AR declarations (not
rates) for any type of substance (including opioids) from
2008 to 2017. However, in our study, we were able to fine
tune the methodology to produce rates rather than just abso-
lute numbers. Furthermore, rather than a 10-year span, we
looked at trends over the last 50 years.

0.8 .
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In the last 20 years, reporting rates have fluctuated.
Many other factors were changing at the same time, which
could have led to some of the fluctuations. These could be
explained by, first, the increased availability of various surgi-
cal procedures for the general public [6]; the availability of
long-acting, but no less strong, opioid therapy choices over
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time (Table 1) [24]; and the growth of the medical world
[26]. Perhaps it is the increased knowledge and other factors
involving individuals that have changed over time, such as
patient features, comorbidities, and so on.

Purdue Pharma’s oxycodone, for example, was taken off
the market in Canada in 2012 [22]. The onset of this with-
drawal appears to coincide with the peak in opioid-related
AR rates in 2012 (Fig. 2). Perhaps the heightened awareness
and vigilance in the community and health professionals
increased their willingness to report opioid-related ARs.
Additionally, between 2011 (n = 454) and 2012 (n = 698),
oxycodone was the only opioid for which there was a sig-
nificant rise in AR declarations.

The averted opioid crisis of the mid-2000s could pos-
sibly explain, at least in part, the fluctuations in the trends
(Fig. 2). In fact, the community of Stand Off in Alberta,
Canada, raised the alarm for the first time in 2015, when
family physicians on the Blood Tribe reserve were treating
two to three fentanyl-related overdoses per work shift [22].
This was discovered to be just the tip of the iceberg, whether
for prescription or illegal opioids. As a result, the govern-
ment of Canada introduced steps that may have aided in
raising awareness of severe opioid-related ARs.

Indeed, the Minister of Health convened a meeting of
health partners to commit to a collaborative action aimed
at minimizing the detrimental effects of opioids in Canada
[16], as it is globally [43]. Similarly, Health Canada dropped
the medical prescription requirement for obtaining naloxone
nasal spray in 2016, making it a more accessible treatment
for opioid-related overdoses [15]. With all of the media
attention given to the opioid problem and naloxone avail-
ability, we believe that public awareness of the need to report
opioid-related ARs to Health Canada has grown.

The unexpected decrease in the rates of reported opioid-
related ARs in 2016 is intriguing. According to our data,
hydromorphone (83 ARs in 2015; 18 ARs in 2016), codeine
(144 in 2015; 73 in 2016), and buprenorphine (186 in 2015;
105 in 2016) were all declared lower in 2016. This decline
could not, to our knowledge, be explained by any removal
from the market of these compounds, let alone shortages.
Notably, since 2016, Health Canada has mandated that medi-
cation makers disclose actual and predicted drug shortages,
as well as discontinuations, to Drug Shortages Canada [34].
It is not unlikely that this drop could be caused by the data
extraction problems we encountered. For instance, we were
unable to retrieve data on fentanyl (Table S1 in the ESM)
after November 2015. Fortunately, we believe this informa-
tion bias does not render the entire trend study incorrect, as
the findings of our conservative sensitivity tests were posi-
tive (rates increased over time).
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4.3 Sex and Gender Differences in Trends
of Opioid-Related AR Declarations

Although the overall increases in AR rates for both sexes
were statistically similar, female patients had overall higher
rates than male patients. This is in line with research that
claims ARs have a greater impact on women. Furthermore,
the Canadian Tobacco, Alcohol and Drugs survey revealed
in 2015 [39] and 2017 [40] that females consumed more
prescribed opioids than did males (13.9 vs. 12.1%) [38].
Male trends, on the other hand, were higher between 2008
and 2013. Unfortunately, stratified analyses by gender were
not possible because of a lack of this information in our data-
base (we only had access to the biological sex, not the social
construct of it). In future studies, sex and gender disparities
in opioid-related ARs should be explored and comprehended
more thoroughly.

4.4 Strengths and Limitations

Although various descriptive studies on ARs have previ-
ously been published [2, 3, 9, 29-31, 35], a key strength of
our work was the use of national datasets that encompass
practically the whole population and opioid-related AR
rates since 1965. As a result, selection bias was reduced
and generalizability improved. The data for this study were
publicly available through the Canada Vigilance database,
and we share how to extract and analyze it in a way that
is both sustainable and democratic. In terms of transpar-
ency, our final dataset is available to the public. Our group
has previously worked on validating the methodologies for
using Canada Vigilance data in research, boosting confi-
dence in the quality of the information [1]. Despite these
strengths, some limitations were unavoidable. First, the
reported trends in declared opioid-related ARs should be
viewed as an underestimation of the true situation. This
underestimation is because of a potential information bias,
as some molecules were not extractable throughout the
entire study period/reporter types, despite multiple interac-
tions with the database owner (Table S2 in the ESM). We
were able to conduct post-hoc sensitivity analyses, which
yielded reassuring results. According to a meta-analysis of
international data, the underestimating of self-reported ARs
could be as high as 95% [20]. Second, despite all efforts to
avoid residual information bias [8], given the secondary data
analysis nature of this vast database and the small number of
non-essential missing data, we cannot rule out the chance of
mistakes. Obviously, some external variables over the last
50 years may have influenced opioid-related AR reporting.
For example, increased awareness of Purdue Pharma’s oxy-
contin when it was taken off the market in 2012 could have
influenced the number of reports. Finally, we were unable to
obtain statistics on the population’s drug prescriptions and
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usage over time. This would have aided in refining the AR
rates on a smaller denominator rather than the entire popu-
lation. Nonetheless, this field of study is rapidly growing,
and we believe our work contributes to pharmacovigilance
improvement for better patient care.

4.5 Implications

Although our findings should be interpreted with caution,
they show that, compared with other health professionals,
consumers, and other non-health people, pharmacists and
physicians appear to declare the fewest opioid-related ARs.
Patients take multiple doses of opioids every day, both in
hospitals and in the community [23]. In addition to being
underreported to health authorities, opioid-related deaths
are frequently preventable [10], as evidenced by the loss
of many lives, some of whom are quite young [27, 28, 32].
Healthcare professionals provide a solution to increase popu-
lation safety by reporting ARs to their local health authority
as soon as they are discovered. Studying this field may aid
clinicians to become more aware of the need to report ARs
to health authorities. Developing a partnership of healthcare
providers, as recommended by the World Health Organiza-
tion, will help guarantee that drug safety choices and activi-
ties are truly patient centered and result in safe care [42].

5 Conclusion

Even though there have been changes in the previous
20 years, trends of declared opioid-related ARs have
increased since 1965. Knowing that the number of opioid-
related AR cases is likely to be underestimated, future stud-
ies should focus on how to close the gap, as well as the sex
and gender variations, in opioid-related AR declarations.
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