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Aims: The aim of this paper is to assess recent developments in non-medical
tramadol use, tramadol use disorder, illegal procurement and deaths.

Methods: This study used repeated cross-sectional analysis of data collected nation-
wide from 2013 to 2018. Analysis was conducted through multisource monitoring of
the French Addictovigilance Network of: (1) validated reports of high-risk tramadol
use, (2) record systems collecting information from toxicology experts investigating
analgesic-related deaths (DTA) and deaths related to substance abuse (DRAMES),
and pharmacists for forged prescriptions (OSIAP), and (3) survey of drug users, with
investigation of patterns of use while visiting addiction-specialised institutions
(OPPIDUM).

Results: Despite a plateauing level of tramadol exposure in the French population,
the proportion of tramadol reports increased 1.7-fold (187 cases in 2018, 3.2% (95%
confidence interval [Cl]: 2.74-3.63%), versus 1.9% (95% Cl: 1.49-2.42% in 2013).
Trends were similar in OSIAP: 11.9% of forged prescriptions in 2018 (95% ClI:
10.56-13.45%); 1.7-fold increase; in OPPIDUM: 0.76% (95% Cl: 0.55-1.02); 2.2-fold
increase; and DRAMES: 3.2% of drug abuse-related deaths in 2018 (95% ClI:
1.89-5.16) versus 1.7% in 2013 (95% Cl: 0.65-3.84). Tramadol was the primary opi-
oid in analgesic-related deaths in DTA (45% in 2018). Two profiles of high-risk
tramadol users were identified: (1) patients treated for pain or with tramadol persis-
tence when pain disappeared (mainly women; mean age 44 years), and (2) individuals
with non-medical use for psychoactive effects (mainly men; mean age 36 years).
Conclusion: The triangulation of the data obtained through addictovigilance monitor-
ing evidenced a recent increase in high-risk tramadol use. These findings have a

practical impact on the limitation of the maximal duration of tramadol prescriptions.
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1 | INTRODUCTION
Non-medical use of prescription medicines with desirable psychoac-
tive effects (also referred to as misuse) includes: use for self-medica-
tion, recreational, or enhancement purposes, with or without a
medical prescription, and outside accepted medical guidelines.? In a
systematic literature review on the misuse of medicines in the EU
between 2001 and 2011, codeine and tramadol were the most preva-
lent among the different categories of substances cited.® Whereas the
magnitude of substance use disorders could differ between countries,
it was always related to the level of utilisation of these substances.*>
Tramadol is an atypical opioid analgesic as it also inhibits the
reuptake of serotonin and norepinephrine.® The metabolite M1 of
tramadol (O-desmethyl tramadol) produced in the liver by the poly-
morphic CYP2Dé has a 200-500 higher affinity for mu-opioid
receptor and a more potent activity at this receptor than its parent.”
Reinforcing effects of oral tramadol have been observed in clinical
studies.®2? In a human drug discrimination study, an acute oral 200 mg
dose of tramadol discriminated opioid effects, while the higher
400 mg dose exerted mixed behavioural effects of an opioid agonist
and stimulant.?® In a human functional magnetic resonance imaging
study, an acute 50 mg dose of tramadol enhanced brain activity asso-
ciated with reward anticipation in the nucleus accumbens.!! In the
2018 critical review report concerning tramadol, the Expert Commit-
tee on Drug Dependence of the World Health Organization (WHO)
pointed out evidence of increasing tramadol addiction liability.*? The
United Nations Office on Drugs and Crime has raised an alarm about
the soaring rates of addiction to tramadol in many countries in Africa
(in particular in Western and Northern Africa) and increasing non-
medical use in Asia in 2018.2® Non-medical use can drive tramadol
use disorder and overdose-related deaths. According to the
Researched Abuse, Diversion and Addiction-Related Surveillance
(RADARS) system based on multiple data sources over 20 years,
tramadol medicine has been misused at the same level as methadone,
buprenorphine and fentanyl (prescription forms) in the
United States.'* After adjustment for availability, tramadol use in a
way not directed by the healthcare provider was observed to be lower
than codeine in several European countries (Germany, Italy, Spain,
and the UK) in 2018.%> However, in Italy, tramadol use to get
high was endorsed at a higher rate than codeine, morphine and
oxycodone by patients entering substance use treatment in the
survey of entrants to treatment programmes (OTPS) from 2015 to
2018.3° Whereas the Euro-Den Plus project data evidenced that
emergency hospital presentations related to tramadol abuse in a con-
text of non-medical use were lower than for other opioids, a great
variability has been observed in sentinel hospitals across Europe for
2014-2017.%¢

What is already known about this subject

e Tramadol can lead to severe tramadol use disorder and
overdose-related deaths.

o Non-medical tramadol use for its psychoactive effects is
associated with major public health problems in many

countries, particularly in Africa and the Middle East.

What this study adds

o The data triangulation of the addictovigilance monitoring
of tramadol in France evidenced an increase in non-medi-
cal use, tramadol use disorders, illegal procurement and
related deaths between 2013 and 2018, despite a stable
level of exposure in the French population.

e For patients with initial exposure for pain treatment, psy-
chological symptoms of withdrawal, craving and non-med-
ical use for desirable psychoactive opioid and/or stimulant
effects play a leading role for ongoing tramadol use when
pain disappears. They represent driving factors for the
development of a severe primary substance use disorder.

e Prescribers often consider tramadol to have a low poten-
tial for substance use disorder.

e However, its use for desirable psychoactive effects when
pain disappeared could be a risk factor for initiating a

substance use disorder.

Tramadol is currently not on the list of controlled substances regu-
lated by the International Narcotics Control Board. In France, tramadol
is a prescription-only medicine. The first signal of non-medical use of
tramadol in France began to arise from the early 2010s, stressing the
importance of this signal both in pain patients treated with tramadol
and in users of psychoactive substances.!” According to the atypical
mechanisms of action of tramadol, identifying the reasons for non-
medical use should help to find some ways to prevent high-risk
tramadol uses with well-adapted responses in terms of regulations
and/or clinical recommendations addressed to the prescribers.

The present study aimed to characterise the current situation for
high-risk tramadol use in the context of pain treatment and for non-
medical psychoactive use. Non-medical use, tramadol use disorder
(dependence/abuse/addiction), illegal procurement and deaths were

analysed based on national addictovigilance data with triangulation of
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vigilance reporting and dedicated programmes in general or specific
populations for the period 2013-2018.

2 | METHODS

21 | Addictovigilance monitoring

‘Addictovigilance’ is a contraction of the terms ‘addiction’ and ‘vigi-
lance’. It has been introduced in the denomination of the French
Addictovigilance Network.'® Addictovigilance corresponds to the
monitoring of medicines or other legal or illegal substances with abuse
potential in the context of real life. For years, the French
Addictovigilance Network has developed a proactive multisource
approach to prevent population risks associated with substance use
disorder (SUD).*® The Addictovigilance regional centres are based in
pharmacology departments of university hospitals. Health profes-
sionals must report any serious SUD to these centres.!’ These
addictovigilance reports include age, sex, past medical history, past
high-risk use of psychoactive substances and clinical features related
to present substance use as patterns of this use. As for
pharmacovigilance, the coverage of the declarants cannot be esti-
mated and the number of recorded addictovigilance reports does not
guarantee representativeness at the scale of the entire population.
However, it is recognized worldwide that these systems are essential
to provide safety alerts.

A strategy of mosaic surveillance, crossing information from spon-
taneous reports and dedicated pharmacoepidemiological surveys and
record systems, enables in-depth analysis of each type of high-risk
use.'*?° The French Addictovigilance centres have implemented
national programmes allowing a multidimensional analysis for a given
substance.

These national programmes include the following:

1. OSIAP (‘Suspicious prescription form indicators of possible abuse’)
programme, which investigates medicines identified on forged pre-
scriptions presented in pharmacies.*®?! From 2001 to 2004, a
national network of volunteer community pharmacies was
implemented on a national level to collect suspect prescriptions
during two periods each year in May and November.*®2* |n addi-
tion, from 2005 to the present, all other suspect prescriptions
identified outside these periods have been recorded in the same
way and included in the global analysis with data collected in May
and November. Consequently, participating pharmacies do not
ensure the representativeness of the around 21 000 community
pharmacies in France.

2. The OPPIDUM (‘Observation of illegal drugs and of the misuse of
psychotropic medicines’) survey collects information (drug name,
modalities of use, ways of procurement) on drug use in individuals
with SUD and consulting in addiction-specialised centres.?? This
survey is conducted annually over one month. The number of
addiction centres participating in the OPPIDUM survey increased
from 168 in 2013 to 259 in 2018. One-third of the ambulatory
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addiction centres that have included 77% of OPPIDUM individuals
participated in the survey in 2015.2%

3. DRAMES (‘Death with abuse of psychoactive medicines or sub-
stances’) and DTA (‘Death related to analgesics in a therapeutic
context’) national programmes analyse forensic data periodically
transmitted by analytical toxicology laboratories in the context of
abuse of psychoactive substances and patients treated for pain,
respectively.?* For a given case, each substance identified is sub-
jected to a causality assessment, establishing the link between the
substance and the cause of death. The strength of the causal
connection is determined by a score, from high (level 1) to low
(level 4). The causal link is made on blood concentrations (or other
matrices if no blood) quantification and relies on the analysis from
toxicology experts and published references. In the DRAMES
programme, 19 analytical toxicology laboratories participated in
2013 and 27 in 2018. Concerning DTA, there were 14 and 21 in
2013 and 2018, respectively. The included cases came from 80%
of the French geographic counties. For each fatality case, the
record includes the sex and age, circumstance of death, autopsy
data and if the deceased person was a psychoactive substance

abuser.

Figure 1 provides an overview of the data sources used for each
addictovigilance programme presented above in detail thanks to
collaborations with partners on the interface with field data related to
high-risk substance use and the potential related disorders.2° For the
present study concerning tramadol, Table 1 details the variables

retained in the analysis.

2.2 | Tramadol exposure data

The exposure of the whole French population to medicine containing
tramadol during the study period was estimated by drug reimburse-
ment provided by the French National Health Insurance System.?®
The number of individuals in France who were dispensed at least once
medicine containing tramadol and the level of tramadol exposure in
the French population (defined daily dose [DDD]/1000 inhabitants/
day) were computed by year.

High-risk tramadol uses were identified through addictovigilance
reports with mention of: (1) tramadol use disorder (dependence [with-
drawal symptoms or hospitalization for withdrawal]), abuse (daily
doses higher than the 400 mg maximal recommended daily dose with
deleterious consequences such as seizures, social or professional
adverse consequences), and addiction, and (2) illegal procurement.
High-risk uses were categorised into two profiles: individuals with
pain (or when the pain disappeared, tramadol's persistence was mainly
to avoid withdrawal symptoms and because of craving) or non-
medical use (for desirable psychological effects in the absence of pain
or outside pain relief). This classification into profiles was discussed
by two pharmacologists specialised in addictovigilance after reviewing
each report narrative. Main characteristics (age, sex, initial use for

pain, duration of use, abuse, harmful consequences and illegal
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FIGURE 1 Sources used for proactive tramadol addictovigilance monitoring
procurement) were compared using Chi? (or Fisher's exact) tests and 3 | RESULTS
t-test for qualitative or quantitative characteristics, respectively.
3.1 | Trends in tramadol exposure in the French

2.3 | Ethics
In France, addictovigilance forms part of compulsory safety monitor-
ing regulated by law.?® Patient informed consent is not required as
internationally stated for the collection of data required for safety
monitoring. All the data records were collected under the agreement
of the National Committee for Privacy.?®

The data included in this analysis do not provide any individual
information, except for sex, age, and date of the event. No informa-
tion allowing potential re-identification (initials, location of residence,
exact date of birth) is recorded. Consequently, linking data between
spontaneous reporting, forged prescriptions or toxicological analysis
of death is not possible.
24 | Nomenclature of targets and ligands
Key protein targets and ligands in this article are hyperlinked to
corresponding entries in http://www.guidetopharmacology.org, the
common portal for data from the IUPHAR/BPS Guide to PHARMA-
COLOGY, and are permanently archived in the Concise Guide to
PHARMACOLOGY 2019/20.2728

population from 2013 to 2018

The number of tramadol users in France plateaued from 2014 to
2018 (with a decrease for tramadol associated with paracetamol and
an increase for tramadol alone), with 5.9 million users in 2018, while
tramadol exposure decreased annually in quantity from 2014 (11.9
DDD/1000 inhabitants/day) to 2018 (10.5 DDD/1000 inhabitants/
day) (Figure 2). The decrease of tramadol exposure was accounted for

by a reduction in tramadol associated with paracetamol.

3.2 | Trends in high-risk tramadol use, illegal
procurement and deaths from 2013-2018

3.21 | Trends in reported high-risk use according
to addictovigilance reports and the OPPIDUM survey

The proportion of tramadol case reports among all the reports
of high-risk substance use to the French Network of Addicto-
vigilance increased 1.7-fold from 2013 to 2018 (Table 1 and
Figure 3A).
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(A) Reports of cases of high-risk tramadol use to the French Addictovigilance Network (% of

tramadol reports among all reports) and annual national OSIAP records (% of forged

prescription with tramadol presented in community pharmacies).

(B) Annual national OPPIDUM survey (% of tramadol users in individuals with SUD seen in

specialised addiction centres) and DRAMES records (% of deaths with direct involvement of

tramadol in substance abusers).

The total number of cases reported to the addictovigilance centres and recorded in each

national programme varied annually. Therefore, the annual evolution of tramadol data is

expressed in percentage.
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The proportion of individuals with tramadol use in the OPPIDUM
survey was 2.2-fold higher in 2018 than in 2013 (Table 1 and
Figure 3B). Among all the substances reported as the first drug
responsible for SUD in this population, tramadol proportion increased
from 0.08% (95% Cl: 0.026-0.19) in 2013 to 0.6% (95% CI: 0.41-
0.84)in 2018.

3.2.2 | Trends inillegal procurement using data
from addictovigilance reports, OPPIDUM and OSIAP
record systems

Whereas medical prescription represented the principal way of
tramadol procurement, addictovigilance reports and OPPIDUM survey
data have highlighted an increase in doctor shopping, pharmacy hop-
ping and use of forged prescriptions. Some other ways of procure-
ment were also described: stolen treatment from close family, deal,
gift and the internet. The most striking indicator of a rise in the illegal
procurement of tramadol is the regular increase of forged prescrip-
tions being presented in pharmacies. The rate of prescriptions con-
taining tramadol alone or associated with paracetamol increased
1.7-fold between 2013 and 2018 (Table 1 and Figure 3A). This
increase concerned mainly tramadol alone (Table 1).

3.2.3 | Trends in deaths using data from DRAMES
and DTA record systems

The proportion of tramadol-related fatalities recorded in DRAMES
was the highest in 2018, with 3.2% of 464 deaths (Table 1 and
Figure 3B), vs 4.5% for morphine-related deaths. In 2018, tramadol
was judged responsible for death in five cases when other substances
were considered non-responsible. For the remaining 10 cases,
tramadol was involved in fatalities together with other substances
identified.

In DTA, tramadol ranked first among opioid analgesics directly
involved in deaths (including suicide) of patients treated for pain and
without a history of drug abuse. In 2018, tramadol was directly
involved in 45% of the 109 deaths, followed by morphine (29%).
Among the 49 deaths: in four cases, tramadol was the only detected
substance involved; in 26 cases, tramadol was judged responsible
while other detected substances were not; in 19 other deaths,

tramadol was qualified responsible together with other substances.

3.3 | Profiles of tramadol users in addictovigilance
reports in 2018

Two main profiles can be distinguished from the 187 cases recorded
in 2018: patients treated for pain and individuals with non-medical
use of tramadol to exert its psychoactive effects (n = 178, Table 2). In
addition, nine reports concerned tramadol intoxications with suicidal

ideation or attempt, particularly in minors and young adults (Table 2).

3.4 | Profile of patients treated for pain and
without non-medical tramadol use in 2018 (n = 49)

The tramadol users were mainly women, and the mean age was 44 years
(Table 2). The duration of tramadol use was long (up to 13 years). There
was a high proportion of abuse and dependence in a context of pain.
When the pain disappeared, the persistent use of tramadol was mainly
to avoid withdrawal symptoms and because of craving. For 8.2% of the
patients in this group, a substitution by buprenorphine or methadone

was reported (tramadol being the only opioid used).

3.5 | Profile of individuals with non-medical
tramadol use in 2018 (n = 129)

In the group ‘non-medical users’ we included: (i) patients first exposed
to tramadol for pain relief and when pain disappeared continued to
use tramadol only for its psychoactive effect (41% of the group), and
(i) those who started tramadol use for recreational purposes, to be
high or for self-medication of psychological troubles.

The durations of use were long (up to 20 years). Adolescents rep-
resented 9% of the non-medical tramadol users, with getting high as
the most frequently reported reason for use. In addition, tramadol
was also used for sedative effects in the absence of cannabis or was
taken after a period of non-medical use of codeine.

Tramadol dependence was reported in 64% of non-medical users,
with withdrawal symptoms (including depressive symptoms and wors-
ening of depression) and sometimes craving.

The proportion of men was higher, and the mean age was lower
than in the group of patients treated for pain (Table 2). A past high-
risk use of any substance was retrieved at a higher rate. The illegal
ways of procurement of tramadol were also higher.

Two sub-groups of non-medical use were differentiated:

1- In the majority (59%, n = 76), tramadol was used in association
with other substances (medicines [mainly benzodiazepines, opioids
and gabapentinoids] and/or illicit drugs). The most frequently
expected psychoactive effects of tramadol were anxiolysis, seda-
tion, and to be high. In some cases, the reports described a stimu-
lant effect, disinhibition, use for festive context, well-being, and to
hold on physically and psychologically. Past high-risk use of other
opioids was described in 26.3% of the reports. In six of ten individ-
uals starting substitution with buprenorphine or methadone,
tramadol was the only opioid used.

2- For the other 53 individuals, tramadol was the only substance used.
The reasons for use were anxiolysis and a stimulant effect. Less fre-
quently, the reports mentioned tramadol use to get high, experience
euphoria and sedation. Past high-risk use of other opioids was
described in 15% of the reports. For all the five individuals starting

substitution by buprenorphine, tramadol was the only opioid used.

Regardless of the users' profile, the proportion of the reports

involving tramadol alone (i.e., not associated with paracetamol) was
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TABLE 2 Characteristics of the two main profiles of individuals with high-risk use of tramadol in 2018

Total population

(N = 187)*
Mean age + SE (years) 37.8+123
[min-max] [14-81]
Adolescents 13 (7.0%)
Male (%) 103 (55.1%)
Initial use of tramadol for pain treatment 102 (54.5%)
Duration of use
<1day 33(17.6%)
[1 day-3 months] 5(2.7%)
[3 months-1 year] 13 (7.0%)
[1 year-2 years] 19 (10.2%)
[2 years-10 years] 46 (24.6%)
[10 years-20 years] 8 (4.3%)
Abuse 87 (46.5%)
Seizures 17 (9.1%)
Tramadol-only medicines (% of citations) 150(80.2%)
Tramadol associated with paracetamol (% of 43 (23%)
citations)
Tramadol procurement by forged prescription 50 (26.7%)
or other illegal ways**
Past high-risk use of any psychoactive 73 (39%)
substance
Past high-risk use of other opioids than 32 (17.1%)
tramadol
Hospitalisation for withdrawal 24 (12.8%)

Tramadol substitution by buprenorphine or 21 (11.2%)

methadone

Patients treated for pain Non-medical tramadol use

(n = 49) (n = 129)
43.6 £+ 12 36.3+12.1b
[18-73] [14-81]

0 12 (9.3%)***
19 (38.8%) 78 (60.4%)***
49 (100%) 53 (41.1%)
10 (20.4%) 16 (12.4%)
1(2%) 4 (3.1%)
5(10.2%) 8 (6.2%)
6(12.2%) 13 (10.1%)

9 (18.4%) 36 (27.9%)

4 (8.2%) 4 (3.1%)

21 (42.9%) 60 (46.5%)
3(6.1%) 14 (10.9%)
39 (78%) 103 (76.9%)
11 (22%) 31 (23.1%)

7 (14.3%) 40 (31.0%)***
8(16.3%) 61 (47.3%)b
4 (8.2%) 28 (21.7%)***
5(10.2%) 19 (14.7%)

4 (8.2%) 17 (13.2%)

Chi? (or Fisher's exact) tests and t-test for comparison of qualitative or quantitative characteristics, respectively.

®Doctor shopping, stolen treatment, deal, gift, and internet.

2Including nine reports of tramadol intoxications with suicidal ideation or attempt: for 4 young individuals (16,18,19, and 28 years), an addiction to

tramadol and to other psychoactive substances was described.
*P < .05. **P < .001. ***P < .0001.

high (around 80%) (Table 2). Tramadol abuse was frequently
reported, with seizures in a similar proportion in the profile of
patients treated for pain and in those with non-medical use
(Table 2).

4 | DISCUSSION

The synthesis of addictovigilance data on tramadol for 2013-2018
highlights that high-risk tramadol use is on the rise in France, despite
tramadol exposure plateauing among the population. Tramadol was
the primary opioid analgesic involved in deaths of patients treated for
pain (DTA programme) each year. The proportion of tramadol reports
almost doubled in all other data sources. This analysis also exhibits
two main profiles of tramadol users: (i) in the context of pain treat-
ment and (ii) for non-medical psychoactive use. Whereas the two pro-
files of individuals presented distinct demographic characteristics,

high-risk tramadol uses were similar: dependence and addiction

(withdrawal symptoms and craving) and abuse (with seizures and
deaths as adverse consequences).

Compared to the 2009-2013 synthesis,>” high-risk tramadol
use has steadily increased, particularly for non-medical use. The
reports highlighted the leading role of psychological symptoms of
withdrawal and craving for tramadol in its persistent use. The
durations of tramadol use were long, as reported in a recent US
cohort study.?’

An increase in the proportion of forged prescriptions mentioning
tramadol alone (OSIAP) and tramadol alone users seen in addiction
specialised centres (OPPIDUM) was observed between 2013 and
2018. Tramadol alone medicines contain higher dosages than
tramadol associated with paracetamol and so are more attractive for
psychoactive effects.

Reports of high-risk tramadol use to the French Addictovigilance
Network added data to the literature by providing in-depth details on
the tramadol effects sought after by the users that were mostly

anxiolysis, sedation, as a stimulant and to be high.
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Mixed opioid and stimulant effects of tramadol have been
evidenced in clinical studies.’® However, very little data on the positive
psychological effects of tramadol issued from self-declarations of non-
medical users exist in the literature. Two studies reported non-medical
tramadol use to improve functioning (‘to give energy, stay awake’).3%3!
A single case report also described the stimulant/antidepressant-like
effect with a binge pattern of tramadol use.3? Due to the polymorphism
of CYP2Dé producing the active opioid metabolite of tramadol, an
inter-individual variability of monoaminergic and opioid effects of
tramadol could occur, as for analgesic effects.3>>* Tramadol use to get
high or for psychoactive effect accounted for 1.2% of online discus-
sions concerning tramadol coming from the UK in the RADARS System
Web Monitoring Programme from 2014 to 2016.3°> Comments related
to diversion (transfer of a prescription drug to an unlawful channel of
distribution or use) accounted for 3.9% of the tramadol mentions.

This study highlights the role of tramadol use for stimulant and/or
opioid psychoactive effects (well-being, euphoria, anxiolysis, hypnotic
and forgetting problems) as a driving factor for primary SUD in
patients treated for pain as in individuals with non-medical tramadol
use. Tramadol self-medication for anxiety or depressive symptoms
and use to cope with psychological problems seem to mostly concern
tramadol consumption outside a pain context and without any other
substance.

Tramadol withdrawal signs are often ignored by physicians. This
study showed the leading role of psychological symptoms of with-
drawal and craving for tramadol on its continuous use leading to a
severe tramadol use disorder. Psychological effects of tramadol with-
drawal were frequently represented by impaired well-being, anxiety,
insomnia, irritability and depressive symptoms. Withdrawal symptoms
appeared either in the context of discontinuation or dose reduction
and were encountered in patients abusing tramadol and those with
therapeutic doses. It has recently been suggested that an increase in
withdrawal intensity during opioid treatment in chronic pain could be
used to identify patients at risk of developing a prescription opioid
use disorder.>*3” Typical and atypical opioid signs of tramadol with-
drawal have been observed.®®

Interdependence between mood, opioid tolerance/dependence,
and pain plays a crucial role in the difficult reversibility of dependence
on opioid pain treatment.3”*° Addictovigilance reports evidenced that
patients first exposed to tramadol for pain relief are at risk of develop-
ing dependence on this substance (with or without tramadol use for
psychoactive effects) leading to a primary SUD (or secondary SUD
when they present a past high-risk use of any substance). In 41% of
addictovigilance reports concerning non-medical tramadol users, initial
exposure to tramadol for pain treatment was described, with a long
course. The pathways of patients developing SUD after initial expo-
sure to tramadol for pain can later lead the patients to search for care
support management. Those pathways are supported by the results of
the OPPIDUM survey, based on self-reporting of individuals consult-
ing in addiction centres, where the proportion of citations of tramadol
as the first substance with dependence increased 7.5-fold among all
individuals with SUD from 2013 to 2018 (Figure S1 in the Supporting

Information).

A recent systematic review on the abuse liability of tramadol in
humans compared to other opioids highlighted that tramadol opioid
positive effects were rated only with large doses of oral tramadol
administered in individuals without opioid physical dependence across
the 13 included studies.*? A stimulant or antidepressant effect of
tramadol was rated when lower doses were administered to individ-
uals with opioid physical dependence, supporting our results obtained
in the real-world context.

Deleterious consequences of high doses of tramadol, mainly rep-
resented by seizures, impaired consciousness and respiratory

4243 were observed in these addictovigilance data. The

depression,
most frequent adverse consequences of abuse were seizures.
Tramadol lowers the seizure threshold, and the risk of seizures is
higher in case of a history of seizures or with co-administration of

other substances, as antipsychotics.*44°

41 | Tramadol abuse and illegal ways of
procurement

The WHO recently pointed out a global increase in tramadol non-
medical use and abuse.'? A significant number of lower and middle-
income countries in Africa and the Middle East have to face severe
public health issues due to the non-medical use of tramadol. In those
countries, tramadol is by far the most common opioid misused due to
its unregulated prescription and availability in pharmacies and mainly
on the informal market. 647

In France, illegal ways of tramadol procurement were evidenced
through addictovigilance, mainly with increased doctor shopping,
pharmacy hopping and forged prescriptions. According to the analysis
performed in national databases, from 2010 to 2016, tramadol was
one of the few opioids for which both the quantity and the proportion

obtained by doctor shopping increased.”®>*

4.2 | Tramadol-related fatalities according to the
profiles of the users

The higher rate of fatalities with tramadol than other opioid analgesics
in the context of medical treatment (according to the DTA record sys-
tem) could be explained as tramadol still represented the most com-
mon opioid analgesic used in France.>?

There are very few published studies on unintentional poisoning,
which is more frequent in drug abusers than in non-abusers. In
Finland, by combining a nationwide post-mortem toxicology database
and the register on reimbursed prescription medicines, fatal poisoning
with tramadol was significantly higher in case of non-medical use (pro-
curement without a prescription) and in the same range as for oxyco-
done between 2011 and 2013.%°

Tramadol overdose is associated with respiratory depression.*?
Fatalities due to cardiopulmonary arrest have been observed in cases
of suicide with very high doses of tramadol (5-8 g) without any co-

ingestion.>* A review of case reports has indicated that the risk of
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fatal overdose increases further when tramadol is abused concurrently
with alcohol or other CNS depressants, including other opioids.>®

In England and Wales, the increase of tramadol-related deaths
has previously occurred within increased medical prescribing.’® How-
ever, tramadol-related deaths increased between 2015 and 2017 in
the US, in the context of a slight decrease of tramadol prescriptions
between 2016 and 2017 when tramadol was the second most pre-
scribed opioid in 2017.57:58

4.3 | Limitations and strengths
This study has some limitations. Compared to tramadol exposure, the
number of reports is low with under-reporting bias.>? Other biases
can also be found, specific for each of the other record systems: (1) in
OSIAP, the reporting of forged prescriptions by community pharma-
cists is voluntary, and their increasing number reported each year may
be explained by an increase in forged prescriptions or an increase in
the pharmacists' vigilance; (2) in OPPIDUM, drug use and way of pro-
curement are self-reported by the patients; and (3) DRAMES and DTA
record only the deaths with medico-legally analysis with substance
dosages performed by analytical toxicology laboratories and the
reporting is voluntary. Therefore, there is an under-reporting bias.
While the annual evolution of the recorded number of tramadol
cases depends on the number of declarants, this influence should have
concerned all high-risk substances. In the present study, we observed
an upward trend in the proportion of tramadol reports among all the
reported cases for spontaneous reporting, as well as for the OSIAP,
OPPIDUM, DRAMES and DTA programmes. However, a notoriety bias
for tramadol cannot be excluded that could have increased tramadol
reports by spontaneous declarants as in DRAMES and DTA
programmes. Despite the biases specific to each of these recording sys-
tems, the limitation of under-reporting of high-risk substance use and
the underestimation of the tramadol high-risk cases and deaths, the
strength of this study is a result of the triangulation of the data issued
from distinct sources characterised by independent biases. For
tramadol, the results from all these tools converge towards the same
conclusion for the studied period 2013-2018. Therefore, the main
strength of this study is the multisource approach provided by the
French addictovigilance system, with real-world data. Mandatory spon-
taneous reporting has been implemented for many years in France, and
all other population-based surveys and national programmes have been
widely used to investigate high-risk substance use in the past.¢°~¢*

44 | Impact of the findings on policy-making

The leading role of multimodal, proactive vigilance with complemen-
tary tools to investigate high-risk substance use has been highlighted
recently for post-marketing surveillance and proved its usefulness for
rapid and adapted public health responses in some countries, such as
the US.24%*%> The results of tramadol addictovigilance analysis

prompted the French National Agency for Medicines (ANSM) to adapt
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public health messages and address recommendations to health pro-
fessionals and patients. These recommendations aimed to improve
tramadol-appropriate clinical use, to inform on the risks of tramadol
overdosing and on the necessity of gradually tapering at the end of
the treatment.®® Moreover, the maximal duration of tramadol pre-
scription was limited to 3 months by French law in April 202057 A
Direct Healthcare Professional Communication addressed in January
2021 to the prescribers and pharmacists explained this regulation
change. It could be expected that health professionals would be more

aware of tramadol use disorders and their modalities of care.

5 | CONCLUSION

This addictovigilance analysis evidenced a recent increase in high-risk
tramadol use with severe tramadol use disorders and deaths driven by
its psychoactive effects used to fight withdrawal symptoms, self-
medication for anxiety or depressive symptoms, or enhancement pur-
poses in France. The expected impact of the recent national public
health measures will be a decrease in the proportion of high-risk
tramadol uses and the harmful consequences, particularly among indi-

viduals who start tramadol use for pain relief.
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