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Abstract

Background Recent prescribing trends reflect
government-led efforts undertaken in both the U.S. and
Canada to decrease opioid use. These provisions reflect a
reduction in the use of many potent opioids in favour of
tramadol. Despite the purported benefits of tramadol over
other opioids, little remains known about tramadol-
associated hallucinations (TAH).

Methods We conducted a systematic literature search in
Embase, Medline, Cochrane CENTRAL, CINAHL,
PubMed, Scopus, PAHO Virtual Health Library, MedNar,
and ClinicalTrials.gov to find reported cases of
hallucinations associated with the use of tramadol. For
all  corresponding cases reporting  hallucinations
secondary to tramadol use, we extracted data on patient
demographics, medical management, and the details on
hallucinations. “probable
TAH” if the evidence supported an association between

Cases were categorized as
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hallucinations and tramadol use, or ‘“possible TAH” if
hallucinations were attributed to tramadol use but the
supporting evidence was weak. The “probable TAH” cases
were further classified as “isolated TAH” if hallucinations
were the primary complaint, or “other existing medical
condition” if concurrent signs and symptoms alluded to a
diagnosis of an existing medical condition. We then
conducted a narrative synthesis of the available literature
to contextualize these results.

Results A rotal of 941 articles were identified in the initial
search. No observational studies or randomized clinical
trials were identified with our systematic review,; only case
reports were found. After a thorough screening, 34 articles
comprising 101 patients reported an association between
tramadol use and hallucinations. Among these 101 cases,
31 were “probable TAH” and 70 were “possible TAH”. Of
the 31 cases of “probable TAH”, 16 cases were “isolated
TAH” while the remaining 15 cases belonged to “other
existing medical condition”.

Conclusions Tramadol-associated  hallucinations can
result in auditory or visual disturbances, although
multisensory symptoms have also been reported. The
mechanism underlying TAH remains poorly understood
and likely involves numerous receptor types. The relative
risk of hallucinations from tramadol compared with other
opioids remains unclear.

Résumé

Contexte Les tendances de prescription récentes refletent
les efforts menés par les gouvernements américain et
canadien pour réduire [utilisation d’opioides. Ces
dispositions se refletent par une réduction de !'utilisation
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de nombreux opioides puissants en faveur du tramadol.
Malgré les avantages supposés du tramadol par rapport a
d’autres opioides, nous ne connaissons que trés peu de
choses en ce qui touche aux hallucinations qui y sont
associées.

Méthode Nous avons réalisé une recherche méthodique
de la littérature dans les bases de données suivantes afin
d’en extraire les cas rapportés d’hallucinations associées a
Uutilisation de tramadol : Embase, Medline, Cochrane
CENTRAL, CINAHL, PubMed, Scopus, PAHO Virtual
Health Library, MedNar et ClinicalTrials.gov. Dans tous
les cas correspondants rapportant des hallucinations suite
a lutilisation de tramadol, nous avons extrait les données
concernant les informations démographiques des patients,
leur prise en charge médicale et les détails touchant aux
hallucinations. Les cas étaient catégorisés en
« hallucinations associées au tramadol probables » si les
données probantes appuyaient une association entre les
hallucinations et tramadol, ou en
« hallucinations associées au tramadol possibles » si les

Uutilisation de
hallucinations avaient été attribuées a [’utilisation de
tramadol mais que les données probantes appuyant cette
interprétation étaient faibles. Les cas « probables » étaient
ensuite classés en tant que « hallucinations associées au
tramadol isolées » si les hallucinations étaient la plainte
principale, ou en « autre condition médicale existante » si
des signes et symptomes concomitants évoquaient le
diagnostic d’une autre condition médicale existante. Par
la suite, nous avons effectué une synthese narrative de la
littérature disponible afin de mettre en contexte ces
résultats.

Résultats Au rotal, 941 articles ont été identifiés dans
notre recherche initiale. Aucune étude observationnelle ou
étude clinique randomisée n’a été identifiée par notre
revue systématique; seuls des comptes rendus de cas ont
été identifiés. A la suite d’une sélection rigoureuse, 34
articles comptant 101 patients rapportaient une
association entre [utilisation du tramadol et des
hallucinations. Parmi ces 101 cas, 31 constituaient des
cas « probables » et 70 des cas « possibles »
d’hallucinations associées au tramadol. Parmi les 31 cas
« probables », 16 étaient des cas « isolés », alors que les
15 autres appartenaient a la catégorie « autres conditions
médicales existantes ».

Conclusion Les hallucinations associées au tramadol
peuvent entrainer des troubles visuels ou auditifs, bien
que des symptomes multisensoriels aient également été
rapportés. Le mécanisme sous-jacent aux hallucinations
associées au tramadol est encore mal compris et implique
probablement plusieurs types de récepteurs. Le risque
relatif d’hallucinations liées au tramadol comparativement
a d’autres opioides demeure incertain.

Controversy surrounding the use of opioids for chronic,
non-cancer pain remains pervasive.' Recently, there has
been an increased awareness of the adverse consequences
of opioid use in the United States and Canada. Statistics
show that both countries have experienced significant year-
over-year growth in opioid-related deaths within the past
decade.** This has prompted federal and local
governments to undertake provisions to decrease opioid
utilization. For instance, lawmakers in the state of Florida
have enacted legislation that imposes a three-day limit on
opioid prescriptions for acute pain, with an allowable
increase to seven days only when medically necessary.’ In
Canada, the Minister of Health recently sought
commitment from opioid manufacturers and distributors
to voluntarily suspend marketing and advertising of opioids
to healthcare professionals.’

In response to the increased public awareness of opioid
overuse, many practitioners now heavily restrict or outright
refrain from prescribing traditional opioids.” Nevertheless,
as prescriptions for these opioids were recently
commonplace, changing prescription habits to satisfy
newly revised best practice guidelines may prove to be
challenging. For the segment of patients who require -
agonists, tramadol has been utilized to great effect.
Tramadol has partial pl-agonistic properties, which makes
it suitable for treating moderate to severe pain.® It has
gained widespread acceptance for its lower relative abuse
potential and favourable side effect profile.” Data shows
that prescriptions for tramadol are on the rise and may be a
direct response to recent cutbacks on other prescription
opioids.'™!'" Prescriptions for tramadol are expected to
increase even further, particularly in the US, with the
recent proposal by the United States Department of Justice
and the Drug Enforcement Agency (DEA) to limit
production quotas on oxycodone, hydrocodone,
oxymorphone, hydromorphone, morphine, and fentanyl
by an average of ten percent in 2019.'

The rise in opioid prescriptions has coincided with a
significant increase in opioid-related adverse drug events.'”
Among the lesser known effects of opioids, including
tramadol, is the onset of hallucinations.'* This is a highly
distressing phenomenon and patients are often reluctant to
bring this up to practitioners for fear of being deemed
psychiatrically impaired. The incidence of this adverse
effect of tramadol may be further compounded by the
projected increase in utilization in the near term. This
scenario has the potential to significantly increase
healthcare utilization and cost.'

Presently, there are relatively few reported cases of
tramadol-associated hallucinations (TAH), a condition
defined by neurosensory disturbances as a direct result of
tramadol therapy. To aid practitioners to be more aware of
this outcome as it relates to tramadol use, we performed a
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systematic review of the literature. We then reviewed the
pathophysiology, diagnosis, risk factors, and treatment of
TAH.

Methods

A systematic search of health science literature was
conducted to find potentially relevant studies. The
primary search strategy was for use in Embase (Elsevier
Embase.com) using a mix of Emtree subject terms and text
words for hallucinations, delirium, and acute confusion,
combined with synonyms and trade names for tramadol
taken from MeSH and Emtree entrees. The search was then
translated to the following databases: Medline (Ovid
Medline and Epub Ahead of Print, In-Process & Other
Non-Indexed Citations and Daily), Cochrane Central
Register of Controlled Trials (CENTRAL), CINAHL
(Ebsco), PubMed (excluding Medline), and Scopus.
Additionally, a simplified version of this strategy was
used in the Pan American Health Organization Virtual
Health Library (VHL) Regional Portal to search LILACS
(Latin  American and Caribbean Health Sciences
Literature), IBECS (Spanish Bibliographic Index of the
Health Sciences), WHO IRIS (World Health Organization
Institutional ~Repository for Information Sharing),
BINACIS (Bibliografia Nacional en Ciencias de la
Salud), CUMED PAHO (Virtual Health Library of Cuba
and Pan American Health Organization), BBO (Brazilian
Dentistry Bibliography), and PAHO-IRIS (Pan American
Health  Organization Institutional Repository  for
Information Sharing).

All searches were run on March 5, 2019. No language
limits were used in the search phase and all databases were
searched from their inception date to the present. Study
types were not restricted, with the exception of excluding
reviews by publication type in Embase, and limiting to
trials only in Cochrane CENTRAL. English, Portuguese,
and Spanish translations of terms were used when
searching VHL. Conference papers, abstracts, registered
trials, and other grey literature were searched on March 14,
2019, using the complete search strategy in Embase and
simplified versions in MedNar.com and ClinicalTrials.gov.
Full search strategies are available as Electronic
Supplementary Materials (ESM).

At the conclusion of each database search, results were
exported to EndNote citation software and deduplicated
using a modified version of the method developed by
Bramer et al.'® Citations were screened for inclusion using
Microsoft Excel workbooks specially designed for
systematic reviews.'’

For eligible cases, we examined the following patient
parameters: prior history of tramadol use, previous
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complaints of hallucinations, co-administered
medications, recent tramadol dosing changes, time to
hallucination following tramadol intake, specific signs
and symptoms, treatments given, time to symptom
resolution following tramadol discontinuation, and any
recurrence of hallucinations with tramadol
readministration. The cases were then organized into the
following categories: 1) “probable TAH”, if the evidence
supported an association between the hallucinations and
tramadol use, or 2) “possible TAH”, if hallucinations were
purported to occur secondary to tramadol use, but there was
insufficient evidence based on the aforementioned patient
parameters to confirm such an association. Specifically,
cases were classified as “probable TAH” if there was a
defined temporal relationship between the onset of
hallucinations and tramadol intake, as well as with the
resolution of symptoms following tramadol
discontinuation. Cases were also classified as “probable
TAH” if there was a prior reported history of
hallucinations with tramadol wuse, if there was a
recurrence of symptoms with the readministration of
tramadol, if there was a recent tramadol dose escalation
that correlated with the onset of hallucinations, or if there
were no other factors that could account for the
hallucinations. To further delineate the context in which
TAH may occur, cases of “probable TAH” were further
sub-categorized as “isolated TAH” if hallucinations were
the only symptoms described, or as “other existing medical
condition” if additional signs or symptoms were also
present to indicate that the TAH were occurring in the
context of an existing medical condition.

Results of systematic review

A total of 941 articles were identified, with 783 retrieved
through the initial database searches, and an additional 158
articles found through supplemental grey literature
searches (eFig. 1, available as ESM). After removing
duplicates, 770 articles were screened based on titles and
abstracts. Screeners did not see authors, journal names, or
dates to reduce bias. After initial screening, 76 articles
were assessed in full text, of which 44 were subsequently
excluded because they did not address tramadol or
hallucinations directly, did not discuss hallucinations in
relation to tramadol, or were not research or case studies.
One study was excluded because it was not available for
assessment. Two additional articles were later identified
and included after reviewing the references of the
remaining eligible articles. A total of 34 studies were
eventually included in the review. Among those, 27 were
case studies, one was a case series, and six were original
reports, representing a total of 101 patients. No
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observational studies or randomized clinical trials were
identified with our systematic review.

Among the 101 patients where associations between
hallucinations and tramadol administration were purported,
31 were cases of “probable TAH”. Of these 31 cases, 16
were “isolated TAH” (eTable 1, available as ESM). The
remaining 15 cases of “probable TAH” belonged to “other
existing medical condition”, including five suspected cases
of serotonin syndrome, nine cases of delirium or other
neuropsychiatric disturbance, and one case of angioedema
with hallucinogenic features (eTable 2, available as ESM).
There were 70 cases in the published literature that
described “possible TAH” (eTable 3, available as ESM).

Narrative synthesis of the pathophysiology, diagnosis,
and treatment of tramadol-associated hallucinations

Tramadol is a synthetic opioid analog of codeine that was
first synthesized in Germany in 1962. It is distinguishable
from other opioids by its dual mechanism of action, which
includes agonistic activity at p-receptors and inhibitory
effects on monoamine transporters. Tramadol first received
approval from the U.S. Food and Drug Administration in
1995 as a non-scheduled drug. Nevertheless, emerging
evidence of tramadol’s addictive potential, combined with
escalating incidences of related emergency room visits,
prompted the DEA to reclassify tramadol as Schedule IV
drug in 2014.'® In a similar move, Health Canada has made
recent proposals to reclassify tramadol as a Schedule I
narcotic.'” While many still regard tramadol as being a
safer alternative to other opioids, hallucinations remain an
underappreciated complication with potential health and
safety concerns.

Presentation

Approximately 39% of the general population have
experienced hallucinations at one point in their lives,
with olfactory and gustatory being the most common.”® In
contrast, existing data suggests that hallucinations resulting
from tramadol use occurs relatively infrequently. One
retrospective cohort study involving over 8,500 tramadol
users showed that hallucinations accounted for 0.6% of all
complications relating to tramadol therapy.”' A separate
report by the Adverse Drug Reactions Advisory Committee
of Australia, found that hallucinations accounted for 8.5%
of all reported adverse reactions with tramadol.”” It is
possible that there may be underreporting by patients of
these events because of their fear of being stigmatized by
family, friends, and the medical community.

The types of hallucinations associated with tramadol
administration are varied (eTable 1, available as ESM).
Most TAH cases that exist in the literature primarily

describe auditory or visual disturbances.”*>® Keeley et al.
describe a 74-yr-old palliative care patient who developed
auditory hallucinations after he was prescribed tramadol
for lung cancer pain. These hallucinations consisted of
multiple voices singing and background instrumentation.*’
Multisensory hallucinations stemming from tramadol have
also been reported,”’ > as exemplified in the case of a 79-
yr-old male who developed concurrent auditory and visual
hallucinations. This particular patient described hearing
rainfall and water dripping into a well, as well as seeing
people in his home inviting him to go out.”’ Despite the
variable presentation, the consensus remains that these
hallucinations may cause significant distress to patients,
including suicidality.*%!

While many instances of TAH are defined solely by
isolated hallucinogenic features, the published literature
supports that TAH can also occur in conjunction with
additional clinical findings. In many of these reports, new-
onset delirium and symptoms of acute psychosis are
frequently implicated or stated (eTable 2, available as
ESM). Instances of TAH that feature co-existing fever,
tachycardia, and tremors, frequently yield a diagnosis of
serotonin syndrome. It is important to consider that our
understanding of the actual incidence of isolated TAH
compared with TAH in the setting of an existing medical
condition, may be biased by the underreporting or omission
of pertinent clinical information by the authors in each
report.

It appears plausible that the various manifestations of
TAH fall under a continuum of disorders that share a
common underlying pathophysiologic process. Regardless,
these disorders would have distinguishable clinical
implications. Compared with patients experiencing
additional signs and symptoms, those suffering from
TAH with isolated hallucinogenic features may forgo
treatment to avoid the possible stigma of being labelled
with a mental illness. High clinical suspicion, combined
with an empathetic approach to history taking, may elicit
further insight into the nature and quality of the
hallucinations.

Pathophysiology

The proposed mechanism for TAH may involve several
different rece:ptors.32’33 Nevertheless, current explanations
of the pathophysiology of TAH remain speculative.
Tramadol is metabolized in the liver primarily by the
cytochrome P450 enzymes (CYP2D6 and to a lesser extent
by CYP3A4 and CYP2B6).**’ With over 100 variants,
CYP2D6 is thought to metabolize 25% of the most
commonly prescribed medications, including
antidepressants, antipsychotics, and analgesics. Patients
with altered metabolizer variants of CYP2D6 are at risk for
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elevated serum concentrations of either the parent drug or
its metabolites and may subsequently experience an
exaggerated response to the respective compound.®® The
analgesic effects of tramadol are largely produced through
desmetramadol, an active metabolite with a considerably
greater affinity for the p-receptors than its parent entity.*®
Both tramadol and desmetramadol have been shown to
antagonize muscarinic receptors and impede cholinergic
transmission.*®> Given that anticholinergic states have
been shown to cause hallu(:inations,30’39’40 it is conceivable
that tramadol and its metabolites may initiate
hallucinations through this very mechanism.

In addition to possessing anticholinergic properties,
tramadol is also a serotonin reuptake inhibitor (SRD).*!
Analysis of the published literature suggests that serotonin
syndrome, a condition defined by excessive serotonergic
activity leading to cognitive-behavioural changes,
autonomic instability, and neuromuscular symptoms,***?
is among the most commonly purported diagnosis in cases
involving hallucinations and tramadol use (eTable 2,
available as ESM). Furthermore, tramadol is one of the
many serotonergic agents known to elicit serotonin
syndrome.*” Together with serotonergic imbalances,
excessive cholinergic activity at the visual cortex and
brainstem are believed to contribute to the development of
hallucinations, as has been suggested in patients with
Parkinson’s Disease and Lewy Body Dementia.*®
Tramadol’s  serotonergic  properties, and therefore
hallucinogenic effects, may further be linked to
dopamine.** Dopamine dysregulation at various brain
foci has been postulated to cause opioid-induced
hallucinations.*> Serotonin receptor-mediated dopamine
release at the ventral striatum is one such potential
hallucinogenic pathway.**

Emerging evidence suggests that tramadol possesses
antagonistic effects on gamma-aminobutyric acid (GABA)
receptors.*! This is of particular interest for future research
on TAH given that displacement of GABA from its
receptor has been shown to cause generalized stimulation
of the central nervous system, including the potentiation of
hallucinations.*®*’ Future studies on TAH may also benefit
from exploring tramadol’s effects as a norepinephrine
reuptake inhibitor,*® as well as a p-opioid and k-opioid
receptor antagonist,” since these properties have been
shown to potentiate states of delirium and are potential
pathways through which tramadol can mediate
hallucinosis.

Diagnosis
There is no single diagnostic test that can be used to

definitively establish the diagnosis of TAH. Furthermore,
study results may often be negative or nonspecific.”™’
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Imaging studies and laboratory tests may play a role in
ruling out other etiologies, including psychiatric illnesses,
dementia, encephalopathy, withdrawal, electrolyte
abnormalities, and hypoglycemia.’**®

The literature suggests that TAH onset typically occurs
within five days of initiating tramadol.”>*"*°% One case
describes symptom onset as early as three hours after
initiation of the drug.”* Hallucinations that develop shortly
after starting tramadol suggests increased clinical suspicion
for TAH. Nevertheless, there have been reported
incidences of TAH resulting after prolonged tramadol
use. In one case, a 66-yr-old patient developed visual and
somatosensory hallucinations 56 days after initiating
tramadol therapy for cervical spine pain.”’ Hallucinations
in the context of pre-existing long-term tramadol therapy
may also occur more frequently with recent dose
escalations.”® Taken together, despite a higher likelihood
of TAH with recent tramadol initiation, it is advisable for
clinicians to consider tramadol when differentiating
hallucinosis etiology regardless of therapy duration.
Definitive diagnosis is further guided by the absence of
alternative hallucinogenic factors, as well as by complete
resolution of symptoms after tramadol discontinuation
(eFig.2, available as ESM).

Risk factors

Several risk factors have been implicated in the
development of TAH. Advanced age may be a significant
risk factor, although this has yet to be proven in large-scale
studies.”?”-> In fact, greater than half of all probable TAH
cases published in the literature involve patients aged 70 yr
or older (eTables 1 and 2, available as ESM). This
corresponds with recent data showing that emergency room
visits after adverse reactions to tramadol are most common
in patients aged 65 yr or older.’® Of interest is the negative
correlation between age and both hepatic and renal
function. Because tramadol is metabolized in the liver
and eliminated by the kidneys, older patients are
predisposed to increased drug accumulation and would
conceivably be more susceptible to experiencing the
adverse effects of tramadol.’*”” While hallucinations
stemming from tramadol use appear to occur more
commonly in the older population, children are not
immune to this adverse complication. In rare instances,
this phenomenon has been reported in children less than six
years of age.”®

Several comorbid conditions may also increase the risk
for TAH. For example, malignancy has been described as a
significant risk factor for TAH.” Opioid-induced
hallucinations are well reported in patients with terminal
cancer, with some studies reporting an incidence of
10%.7%%° Pre-existing neuropathological conditions, such
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as a history of auditory hallucinations or hearing
impairment, may also be contribut01ry.26’28’61 This
potential association between neuropathology and TAH is
supported by brain imaging studies in patients experiencing
TAH, which frequently reveal chronic ischemic changes
and atrophy.”>*® Additionally, psychiatric disorders appear
to be another strong predictor for the development of TAH.
Depression, for instance, is commonly identified in patients
who experience TAH.?®

There is strong evidence to support that polypharmacy
may play a significant role in developing TAH. Many of
these cases specifically involve the use of antidepressants.
The hallucinogenic effects of antidepressants, such as
selective SRIs, are two-fold. First, they exaggerate the
serotonergic effects of tramadol.*>>° Second, these agents
reduce the capacity for tramadol metabolism by inhibiting
CYP2D6, thereby increasing serum tramadol levels.’”%>
Polypharmacy as it relates to TAH likely extends beyond
psychiatric medications. Of note, cases of TAH have been
linked to concomitant use of antibiotics, as well as with the
recent administration of the flu vaccine.”®>>** Given the
prevalence of polypharmacy among chronic pain patients
and its association with TAH, it may be advisable for
practitioners to consider drug discontinuation prior to
initiating tramadol therapy if this is desirable or
appropriate.

It is important to consider the many challenges in
determining the validity of the aforementioned risk factors
as it relates to their role in facilitating TAH. Many of the
patient comorbidities and co-administered medications that
are detailed in published cases of TAH are themselves
independent risk factors for the development of
hallucinations.

Prevention and treatment

A thorough history and physical examination appear
central to TAH prevention, risk stratification, and
minimization of misdiagnosis. In certain cultures,
hallucinations may be part of ordinary ritual practices
and may be positively valued in the context of local
beliefs.** Discussing patients’ cultural backgrounds may
help to identify individuals at risk for developing culturally
sanctioned hallucinations that would otherwise be
misinterpreted as TAH.® Moreover, since cytochrome
P450 CYP2D6 is central to tramadol metabolism, genotype
screening for altered metabolism variants may identify
patients with a predisposition for tramadol-related adverse
events, including hallucinations.>* Nevertheless, genetic
screening may be deemed excessive and cost-prohibitive
for the purposes of tramadol therapy.

Published literature appears to advocate for careful dose
titration and proper patient counselling on prescription

instructions to minimize the risk for TAH. The importance
of this approach is highlighted by the fact that nearly half
of primary care patients are believed to misunderstand or
misinterpret dosing instructions on prescription labels.®®
Even with the aforementioned strategies, TAH may still
manifest. Educating patients on the signs and symptoms of
TAH and reinforcing the significance of seeking timely
treatment may serve to improve patient outcomes should
this complication arise.

A review of the literature suggests that discontinuing
tramadol is the most effective treatment for TAH, with
signs and symptoms typically resolving within 48
hr.?*?72%%% Limited published cases further support the
notion that patients with a prior history of TAH risk
experiencing a recurrence of symptoms if they reinitiate
tramadol therapy.”®*> A dose reduction may be the next
preferred option when tramadol cessation is not practical.
This approach may potentially eliminate hallucinations
while allowing the patient to maintain an otherwise
effective analgesic regimen. Discretion is required when
tapering tramadol because abrupt discontinuation has been
shown to precipitate withdrawal symptoms, as well as
hallucinations.®’~®° Practitioners need to make decisions
regarding weaning parameters on an individualized basis.

Patients at risk for TAH may also benefit from opioid
rotation, a method that involves the exchange of one opioid
for another to improve analgesic response or to reduce
adverse effects.”” This approach has been shown to
effectively treat opioid-induced hallucinations.®® One
reported case described a patient who experienced
complete resolution of TAH symptoms while maintaining
adequate analgesia for cancer-related pain, after tramadol
was replaced with dextropropoxyphene/acetaminophen.*
When opioid rotation is undertaken, it is advisable to be
mindful of the potential development of further suboptimal
drug interactions. Encouraging patients to fill their
prescriptions at one pharmacy might streamline
prescription drug monitoring and serve as a safeguard
against harmful drug interactions.’® Furthermore, the
implementation of a robust pharmacovigilant reporting
system to track suspected cases of TAH may provide
additional outcome data that can further guide clinical
treatment and reduce healthcare cost.”’

Supportive care appears central to the management of
TAH, although there is currently insufficient evidence to
guide specific therapeutic choices. Short-term treatment
with antipsychotics, such as haloperidol*® or risperidone,’’
may temporize acute states of hallucinosis. There is
conflicting  evidence  regarding the use  of
benzodiazepines. For instance, lorazepam has been shown
to ablate symptomatic TAH.?* Conversely, alprazolam was
identified as an agent capable of worsening states of
hallucinosis and altered mentation in patients taking
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tramadol.”> Discretionary use of benzodiazepines on a

case-by-case basis is advised.

Future research may explore the role of anticonvulsants
and hypnotics, which have shown promising results in the
treatment of idiopathic music hallucinations.®’ For patients
experiencing significant distress, psychoeducation and
coping strategies are particularly important.®> Tt is
incumbent on practitioners to identify patients at
increased risk for psychological distress and to provide
both adequate counseling and appropriate referral to a
mental health specialist. The importance of clinical follow-
up is suggested since many cases of TAH and most
medication-related  hallucinations  show  improved
outcomes in the setting of timely intervention.*”

Study limitations

Before reaching a firm conclusion to inform best practices,
it must be emphasized that the narrative synthesis of
evidence presented in this review is derived from case
reports. It remains possible that our analysis of the
literature was biased by the lack of randomized-
controlled studies and an overall paucity of published
information on TAH. While notable trends can be observed
in existing literature to potentially explain the underlying
pathophysiology, diagnosis, risk factors, and treatment of
TAH, many of these trends remain speculative and have
yet to be substantiated in large-scale studies. Practitioners
are therefore advised to interpret the results of this review
in the context of limited available evidence, potential
confounding variables, and the risk for bias. Presently,
there is a clear need for additional studies to further our
understanding of the association between tramadol and
hallucinations.

Conclusion

The current opioid crisis appears to be promoting a
reduction in the use of many potent opioids in favour of
tramadol. Practitioners need to be cognizant of the
potential for hallucinations, a rare complication arising
from tramadol use. The mechanism underlying TAH
remains poorly understood and is believed to involve
numerous receptor types at multiple sites in the brain.
Discernment of the actual incidence of this condition has
been impacted by its subjective presentation, which may
lead to misdiagnosis. Tramadol-associated hallucinations
may be underreported by patients because of a fear of being
ostracized by family and the medical community as a
consequence of the stigma of perceived mental illness. It is
important for practitioners to de-stigmatize this potential
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adverse side effect. Once diagnosed, treatment of TAH
frequently entails the discontinuation of tramadol. The
question of whether tramadol is superior to other opioids
with respect to having a lower incidence of hallucinations
remains to be determined. Further research is required
before we can determine the actual incidence and impact of
TAH.
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